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A VIRTUAL INTERVIEW WITH
LEALDON LANGLEY – RECENT PAST
DIRECTOR OF THE WETLANDS AND
WATERWAYS PROGRAM
DWIGHT R. DUNK
As many of the AMWS members may know, Lealdon has become the Director of
MassDEP’s Watershed Planning Program. We took this opportunity to have a virtual
discussion with Lealdon as he begins his new endeavor. We thank him for his decades
of service and unwavering commitment to protecting the Commonwealth’s wetland
resources and waterways, and wish him well in his new role.
For this virtual interview, questions are presented in italics typeface and responses are
presented in normal typeface.
As a young person, what experiences or events guided you to your interest to study
ecology and work in the environmental protection field?
One day when I was in college, my Plant Ecology class was doing field surveys on
Crowley’s Ridge, a north-south oriented mountain in Arkansas near the Tennessee
border. Because of its orientation, prevailing easterly winds carried wind-blown soil
(loess) from the Great Plains that collected on the west-facing slope of the ridge over
millennia until the topsoil was tens of feet thick. The forest was a spectacular mix of
enormous beech, honey locust, and tulip trees and a mix of herbs and ferns. As we
were concluding our survey and gathering our equipment, my professor, Dr. G.
Thomas Clark, mentioned that he was testifying in court in the near future about the
effects of all-terrain vehicles on this habitat and its highly erodible soil. At that
moment it occurred to me that scientists need to be able to talk to policy makers if
they want to affect public policy decisions. So, I decided to pursue a graduate degree
in environmental science and public policy. As a result,
I’ve spent the last 30-odd years working on science-based
public policy.
Has your whole professional career been with MassDEP
(or DEQE)? If not, what other experiences did you have;
and how did those inform your work at DEP? (For some
of our younger members the predecessor agency to DEP
was called the Department of Environmental Quality
(Continued on page 4)
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NOTES FROM THE EDITOR
The recent draft Waters of the U.S. (“WOTUS”) Rule this winter
makes me, and I think other practicing wetland scientists in
Massachusetts in particular and New England in general,
scratch our heads. With our region having strong State wetland
protection laws and regulations the jurisdictional limits seem
well established, and after four decades of dealing with wetlands
protection through Section 404 of the Clean Water Act one would think this is settled at the
Federal level too. Why is it that we don’t have this ongoing many decades debates in
Massachusetts?
In my opinion, the answer is the underlying principles on which the State and Federal laws
are founded. The Massachusetts Wetlands Protection Act (“Act”) regulates, or protects, the
“interests of the Act,” or using other terms their functions and values. Land forms, e.g.
BVW, BLSF, Coastal and Inland Bank, etc., perform those functions but the Act doesn’t
seek to take control of the land away from the landowner, just to protect the functions the
landform serves. The legal principal here is parens pratiae, literally “parent of the nation.”
This means the sovereign enacts public policy to intervene in a manner to protect the
interests of the citizens. In the case of the Act, the public interests being regulated for all
citizens are:









protection of public and private water supply
protection of ground water supply
flood control
storm damage prevention
prevention of pollution
protection of land containing shellfish
protection of fisheries
protection of wildlife habitat

Administration of Section 404 of the Clean Water Act was assigned to the U.S. Army Corps
of Engineers in the early 1970’s because they had been regulating work and structures in
Navigable Waters of the U.S. through Section 10 of the Rivers and Harbors Act of 1899.
The legal principle of the Rivers and Harbors Act is based on the public trust doctrine,
which traces its history back to Roman law and British Common Law. In Massachusetts
this doctrine is the corner stone of the Massachusetts Public Waterfront Act (M.G.L. Ch.
(Continued on page 10)

MEMBERSHIP INFORMATION
AMWS is the only organization geared especially for wetlands professionals working in
Massachusetts. Our members include wetland and soil scientists, hydrologists, engineers,
attorneys, academics, students, and others. Members who meet the Voting Member requirements are
strongly encouraged apply as such. Please see www.amws.org for membership requirements,
membership information, and an application form. Annual dues are:







$65 for Private Sector Voting and Non-voting Members;
$45 for Public Sector Voting and Non-voting Members;
$20 for Student (Non-voting) Members;
$20 for Retired Voting and Non-voting Members; and
$360 for Corporate Membership. (Corporate Membership allows multiple individuals from
one company or recognized organization to join AMWS at a reduced set rate based upon ten
individuals, with a pro rata fee applied to more than ten. A separate application form should be
provided for each individual.)

The articles included in the AMWS Newsletters are for our readers'
information. Inclusion of these articles does not imply
endorsement by the AMWS.
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PRESIDENT’S MESSAGE
SCOTT SMYERS
Proposed Rule Change to Definition of Wetlands under the US
Clean Water Act: An Overview of the Pre-publication Version
(also termed the Waters of the U.S. Rule or WOTUS Rule) can
be accessed at:
https://www.epa.gov/sites/production/files/201812/documents/wotus_2040-af75_nprm_frn_2018-1211_prepublication2_1.pdf
In general, wetland scientists practicing in Massachusetts are
intimately familiar with Massachusetts State laws and
regulations because they are more restrictive than the federal
regulations. However, we must remain up to date with changes
in the Federal wetland regulations because the State and Federal
laws and regulations overlap and generally protect the same
wetland resources.
I reviewed the Pre-published Version of the Proposed Rule
Change and encourage all AMWS members to review the
original document for yourself, if you haven't already. After a
preliminary scanning and skipping to the most relevant sections
for careful reading, I provide the following summary and
analysis. AMWS members would benefit from further discussion
on this topic, and I solicit written replies to be published in a
future newsletter. Please note this review expresses my personal
opinion and interpretation, and does not represent the
organizational views of the AMWS.
You'll see when opening the document, there is a Table of

Contents with no page numbers (this was my first frustration).
The document itself is 253 pages, so this is not a concise
document. I recommend reading the Definitions first (page
185), followed by the Summary (page 154), and then dig deeper
into the document at your discretion.
Some of the key definitions are: Waters of the US, Tributaries,
Ditches, and Adjacent Wetlands. Overall, the proposed revisions
are intended to restrict regulatory authority to navigable waters
(with associated interstate commerce), their tributaries, and the
wetlands adjacent to those tributaries. The tributaries do not
have to be perennial, but must have a channelized, surface water
connection at some time of the year. The adjacent wetlands are
also protected, but only until there is an upland or other
separation (e.g. dike or other barrier). No more protection is
afforded to isolated wetlands through a hydrologic the nexus.
Another important clarification is related to our cranberry bogs.
Artificially irrigated areas, including cranberry bogs, that would
revert to upland if irrigation was ceased, are not waters of the
US.
In my opinion, these revisions will provide clarity to applicants
and wetland scientists across the country. If you disagree, I
encourage you to submit a reply in the next AMWS newsletter.
Disagreement is the friction we sometimes need to obtain
traction to advance our understanding of science and policy. In
my review, I have already found some definitions (e.g.,
ephemeral) that could use more detail and
accuracy. I'm sure I'll find some other
inadequate definitions upon further review.
One way or another, I will be providing
public comments after the official version is
released and I encourage others to review
this document, especially the definitions, and
if we agree on some comments, perhaps we
could comment on behalf of AMWS.
However, individuals are certainly allowed to
comment on their own and now is the time to
start thinking about it.

Shawsheen River on a winter’s day. Photo Credit: Dwight R. Dunk
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Engineering – DEQE)
I started as an intern at DEQE while I was getting my Master’s
degree at Boston University. I had a short stint as the
Conservation Agent for the Town of Methuen and then was
hired full-time by DEQE to become one of two Coastal
Enforcement Agents with the Wetlands Program in DEQE’s
Lakeville Office.
While at DEP, did you always work in the Wetlands and
Waterways Program? If not, how did your work in other
programs inform your work in wetlands and waterways?
I spent 8 ½ years at in the Wetlands Program in Lakeville, then
moved to the Boston office of DEP to manage the Water
Management Program which regulates large scale water
withdrawals. In the late 1990’s and early 2000’s, I supervised
the wastewater program at DEP (Title 5 and Groundwater
Discharge and some NPDES work) in addition to the Water
Management Program. In 2002, I returned to the Wetlands and
Waterways Program as the Director. The work in other
programs has helped me see connections both on policy matters
as well as environmental issues. It especially taught me to think
about environmental issues and problem solving at the
watershed scale. The experiences in other programs helped to
broaden my view of the problems and the solutions.
What have been some of the biggest changes you have
observed while at DEP? For example, adding the Wetlands
Protection Act interest of wildlife habitat? Passage of the
Rivers Protection Act?
Those are certainly important and significant changes. In
addition, I think the adoption of first a policy, and then
regulations on stormwater, and changes we made to promote
ecological restoration by removing regulatory obstacles and
providing a clear pathway for permitting. The program was
designed to prevent harming the interests of the WPA, but
when the regulations were written no one was doing restoration
work, so we had to adapt to promote these beneficial projects.
Other important work has been the adoption of the Ocean Plan
to identify resources and uses that warrant protection while we
pursue other game-changing practices, such as the construction
of off-shore wind turbines to promote renewable energy and to
examine the potential of off-shore sand mining to help combat
coastal erosion.
Currently we are working on adopting regulations for Land
Subject to Coastal Storm Flowage, and I hope that will be one of
the defining moments for the Wetlands Act as we begin to
wrestle with sea level rise and climate change.
How long have you been the Director of the Wetlands and
Waterways Program?

I became Director of
the Wetlands
Program in the
Spring of 2002, so it
has been nearly 17
years.
What are your most
memorable
accomplishments
while Director?
Our Program
adopted the view
that in order to
accomplish wetland
restoration projects,
some detrimental impacts would likely be acceptable, so long as
the overall project was more beneficial than detrimental. This
boosted the number of low-head, obsolete dam removal
projects and now we are, I believe, the state with the second
most dam removal projects in the country! The Division of
Ecological Restoration is largely responsible for developing the
approach and we worked with them closely to revise the
regulations to promote restoration projects. Language that we
included in our regulations was later adopted by the White
House’s Council on Environmental Quality. Also, it always
struck me as odd that culverts could be replaced in kind as a
Limited Project no matter how poorly designed. Scott Jackson,
at UMass Amherst, helped me to understand how inlet and
outlet drops, and other inappropriate culvert design impedes
aquatic organism passage, and disrupts stream connectivity for
forage, nursery and other habitat, even creating isolated gene
pools of organisms. At the time I had no clear vision of how
this information might benefit the Program, but I knew it was
important. So, we began to collect data on culverts with
funding from EPA, contributed to the stream crossing data base
and did a series of workshops to bring attention to the problem.
This series of steps culminated in adopting regulations for the
Massachusetts Stream Crossing Standards. Properly designed
culverts can pass higher flows without adverse effects to the
structure or to the stream bed. Not only is this important for
stream geo-morphology and for aquatic organism passage, but
it also better protects our critical infrastructure. Now we are
focusing on providing technical assistance and seeking financial
aid for those who are attempting to replace existing deficient
culverts to meet the standards.
What advice do you have for the next Director?
Don’t let the Program be static, don’t just do the same things
over and over. Branch out. Tackle new problems that we haven’t
addressed before because there’s plenty to do. Consult the
Wetlands Program staff, listen to what they say, rely on them to
help develop strategies to problems we’re attempting to solve.
Listen to stakeholders. Their perspectives are unique and
genuine. None of the important policy initiatives get
(Continued on page 5)
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implemented without collaborating with stakeholders, even
those you might perceive as being opposed to your goals. Once
you find out their own concerns, you can often find solutions
that get each of the parties what they need.
Can you explain the Watershed Planning Program, and how
that program interacts with the other DEP programs?
The Watershed Planning Program monitors and assesses the
Commonwealth’s waterways and water bodies. It collects data
on dissolved oxygen, water temperature, water chemistry and
fish tissue, among others. We use this information to identify
impaired waters and then use a myriad of tools to try to
improve the water quality. The remedies might include
stormwater management, nutrient reduction, control of toxics
and metals through point and non-point source reduction. We
accomplish these remedies through the wastewater and
wetland regulatory programs. It definitely requires playing the
long game, because it takes years to collect and analyze data
and then implement improvements, many of which have
significant cost and competing public policy interests such as
providing public water supply or affordable rate structures.
These are complex problems and they need intensive analysis
and multifaceted solutions. I love the challenge!
What are some goals you have for the Watershed Planning
Program over the short- and long-terms?
I’d like to increase the water quality sampling data we have
available by assisting watershed groups. One of the obstacles
to their collecting usable data is the difficulty of developing
Quality Assurance Plans (QAPs) that are necessary to ensure
that the data is collected with good quality control. There are
efforts underway to develop QAP templates to make them
more accessible and less costly to individual groups.
Another of my interests in taking the job is to reduce nutrients
that are causing eutrophication of our inland and coastal
waters. In addition to point and non-point pollution
reduction, an additional way to do that is to design wetland
restoration projects that maximize nutrient attenuation. We
know what those characteristics are and we’re working to
design projects to incorporate them. That’s a twofer in my
book, restoration and nutrient reduction!
The Clean Water Act has visionary language that talks about
improving the condition of our nation’s waters. Imagine that—
not succumbing to a slow degradation caused by increased
development and loss of habitat, but actually reversing the
trend. Wow, I want to do that!
Looking on a watershed basis, do you ever see Massachusetts
adopting a wetland mitigation banking or in-lieu-fee (ILF)
program (apart or in concert with the USACE ILF program)?
We are currently working on reviewing and revising our

approach to wetland mitigation. So, you will likely see a
substantial policy initiative in the coming months. I tend to
favor banking and restoration over in-lieu fee.
I think that I understand the regulatory impediments to
banking and ILF in the Commonwealth, but are there other
impediments those of us outside of DEP don’t “see?”
I spent two years working on the Taunton River Watershed
Wetland Bank, which never got implemented. When we held
stakeholder meetings, every single municipality that provided
input expressed serious concerns about nexus between
mitigation and impact, both in type of impact and geographic
proximity. I also heard a lot about communities not having
oversight over mitigation if they occurred in a different
community, and temporal loss of function. Mitigation policy
will need local support to be successful.
Will we see increased coordination between the Wetland and
Waterways Program and Watershed Planning Program
going forward?
Yes, one of the things that I bring to the Watershed Planning
Program (WPP) is 30 years of regulatory experience.
Knowledge of how the regulatory programs work will help
implement solutions to some of the problems that the WPP is
studying.
If so, how will that increased coordination improve
wetland/waterways protection and regulatory review of
actions in wetland waterways?
Nutrients and eutrophication are having serious negative
impacts on water quality. Solving eutrophication problems
will require in-water work that will rely on good working
knowledge of the Wetlands and Waterways Program. I can
help guide those actions and direct our work to involve the
people who can be our allies at the local, state and federal
levels.
In the current national political climate many environmental
scientists feel discouraged. I believe our strong state laws
help to shield us from relaxed regulation at the national level.
Does decreased federal funding hurt DEP’s mission? How are
state leaders leveraging state laws and regulations to
maintain the level of environmental quality we have come to
expect in Massachusetts?
The federal government provides funding through grants to the
Wetlands Program. It also provides funding to help DEP
administer federal programs, including air quality, safe
drinking water, and other programs. Reductions in federal
funding definitely affect MassDEP’s ability to do as many
things as we might like. The good news is that Massachusetts
has a long history of state laws that target some of the same
(Continued on page 6)
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areas as federal law and others that address areas not covered under federal law.
One important example is the 25 year old argument over which waters and
wetlands are considered Waters of the United States (WOTUS) for purposes of
regulation under the federal Clean Water Act. Although the current
administration is seeking to reduce the scope of coverage of wetlands by revising
the WOTUS rule to eliminate federal protection for many waters and wetlands,
the Massachusetts Wetlands Protection Act’s regulations, which include
protection of intermittent streams and vernal pools, will continue to provide
protection of these waters, but I worry about the potential reduction of
jurisdiction for regulation of point source pollution discharges under the federal
NDPES program. Other examples are the Commonwealth’s efforts to increase the
renewable energy sector and to address sea level rise and climate change. So, I
think the answer to your question is simply that people in Massachusetts care
deeply about the environment and recognize its importance to not only human
health but also our economic health. Therefore, I think we will continue to see
state and local governments striving to provide environmental protection even if
federal funding is reduced.
In closing, what other issues or information would you like to share with the
AMWS members?
I’m so grateful to go to work every day to address issues that are interesting and
challenging. I’ve had more days when I felt like we were improving the
environmental condition in some way, than days when I felt that we were losing
or not making a difference. What a gift that has been, and I’ve been fortunate to
work with some incredibly talented people inside and outside the Department. So
many people have helped me personally or with the causes I care about along the
way. There are so many people to whom I owe a deep debt of gratitude.
Lealdon, I thank you for your time participating in this virtual discussion. And,
for the AMWS members and citizens throughout the Commonwealth who enjoy
our special natural places, especially wetlands, we thank you for your years of
service at MassDEP and wish you well in your new endeavor!
Dwight R. Dunk, LPD, PWS, BCES
ddunk@epsilonassociates.com
978-897-7100

JOB OPENING
AMWS
ADMINISTRATOR
(PART-TIME)
PERFECT FOR THE PART-TIME
CONSERVATION AGENT OR RETIRED
WETLAND SCIENTIST
Use your background in wetland science, office
management and marketing as the AMWS
Administrator. This part-time position averages
10 hours/week, and is perfect for the self-starter
with a home office. You’ll handle membership
and workshop activities, newsletter editing,
website overview, e-blasts and bookkeeping,
while working under the supervision of the
Board of Directors.
QUALIFICATIONS
 Wetland science, office management and
marketing background ideal
 Proficiency with QuickBooks and Microsoft
Office (Word, Excel, Outlook) a must;
familiarity with FileMaker a plus
COMPENSATION: Hourly rate; no benefits;
independent contractor status
START DATE: ASAP, with a transition
overlap with the current Administrator
TO APPLY: Please email your resume and
cover letter to: administrator@amws.org

JOB BOARD
UPDATE
AMWS has dropped its Job Board,
deferring to Indeed.com, which is
delivered daily to your inbox.
Nevertheless, AMWS members may
benefit from this link:
https://www.aswm.org/news/jobs-atraining-opportunities#meexdir
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AMWS 2018 ANNUAL MEETING:
“WHAT COULD GO WRONG?”
SCOTT SMYERS
On November 9, 2018 the Association of Massachusetts
Wetland Scientists hosted our Annual Meeting at Tower Hill
Botanical Garden. The theme of this year's meeting was What
Could Go Wrong? The meeting was organized with a series of
presentations of case studies, some of which were cloaked with
anonymity, others with all names and places exposed.
Presentations were from a mix of consultants and regulators
providing a balanced perspective and the topics the ranged
from diverse examples of violations, to severe erosion
associated with construction sites, wetland replacement
location, and even more violations. A total of seven
presentations with eight presenters were completed between
9:00 AM and 2:00 PM (with a lunch break for socializing,
networking, and checking messages). There were many
questions and comments throughout the morning and early
afternoon.
Next, we moved on to something a bit more experimental a
typical AMWS Annual Meeting – acting. The skit was produced
to demonstrate what could go wrong at a Conservation
Commission hearing and presented the madcap antics at a
Conservation Commission Public Hearing in fictional Town of
Grover's Corner, Massachusetts. This was Mike Seekamp's idea
at first, but a core group of volunteers (in alphabetical order Heidi Davis, Michele Grzenda, Jennifer Hughes, Rich Kirby,
Libby Sabounjian, Matt Schweisberg, Jonathan Shuster, Scott
Smyers - all members of AMWS), contributed to the skit with a
lot of time and creativity. We developed a script based on an
outline of topics that many of us have encountered through
wetland permitting process and numerous Public Hearings.
The story line was further developed to include details on what
happens when a project is denied and enters the appeal process
(see below on more regarding our legal team and appeal
process).
The plot involved the permitting of a proposed solar panel array
in an abandoned gravel pit in which there were two “wet areas”
the applicant proposed were not Bordering Vegetated Wetlands
subject to protection of the Massachusetts Wetlands Protection
Act. During the review process the Commission questions the
evidence related to how one of the "isolated" wetland borders
on or is connected to other jurisdictional areas via a ditch, or
intermittent stream, and if this ditch is flat or pitched to allow
for flow. If this wetland is determined to be jurisdictional, the
solar panel array will have to be reduced. The second wetland
in question was excavated into the seasonal water table during
the gravel mining operation. Wetland plants have colonized the
excavation and now flourish, but the year when this happened

was not clear. The applicant's representative claimed the
second wetland was not jurisdictional because it is a relic from
the gravel mining days. The project, of course, was not
approved by the Commission so that we could extend the
example and teaching opportunities to the Adjudicatory
Hearing skit.
For the Adjudicatory Hearing skit, our legal team cast was
comprised of environmental attorneys Glenn Wood, Michele
Hunton, and Tyler Franklin. The expert witnesses were Patrick
Garner (playing himself) and one lucky volunteer from the
audience (playing a Professional Engineer); as well as the
magistrate played by James Rooney (retired Administrative
Magistrate, Division of Administrative Law and Appeals). In an
actual adjudicatory hearing, much of the work is in writing of
the pre-file testimony, but that would not lend itself well to a
theatrical performance, so we relied on the actors to adlib
dialogue and explanations for the direct testimony and cross
examination to make this skit a more useful learning tool for
the audience. The skit’s plot was developed to demonstrate to
the audience the stark contrast between a well-prepared and
confident expert witness compared to a witness pushing the
limits of their expertise which can easily be exposed by the legal
review process. Thus the use of an audience volunteer versus a
well-rehearsed cast member.
The use of skits is new the AMWS but we all thought that lighthearted and fun “theatrical performance” offered a change of
pace to a typical annual meeting. It also highlighted the
importance of well-run Public Hearings and the need for wellprepared and competent professionals representing all parties
at Public Hearings and legal proceedings.
I thought the meeting was informative and entertaining, but of
course I have a bias since I was involved in organizing it. We
have received positive feedback from both participants and
attendees, and I plan on encouraging creative meetings,
webinars, and work shops in the future. Please let us know
your thoughts on the past Annual Meeting. I also invite you to
suggest topics and speakers for future AMWS workshops,
meetings and the Annual Meeting

See page 11 for photos of the Annual Meeting
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THE MASSACHUSETTS WILDLIFE
CLIMATE ACTION TOOL
SCOTT JACKSON
It is
abundantly
clear now
Home page for the Climate Action Tool
that we are
not going to be able to prevent climate change. As we continue
to take steps to limit the amount of global warming the globe
will eventually experience, we must also assess the potential
impact of climate change on ecosystems and natural resources,
and take steps to limit the damage. Such action is called
“climate adaptation,” and while it utilizes many of the same
conservation tools and approaches we have been using for
years, it differs in that it is targeted to address specific climaterelated threats.
For example, culvert replacement is a good strategy for
enhancing aquatic connectivity in river and stream ecosystems.
Connectivity will be important for coping with climate change
as species re-distribute themselves in response to changing
habitat conditions. So any reasonable culvert replacement
project can be considered climate adaptation. However, if done
strategically, culvert replacement can be a much more effective
form of climate adaptation.
As air temperatures warm over time, so will water
temperatures. In Massachusetts, species that live in cold-water
streams are going to see a reduction of cold-water habitat and
fragmentation of remaining cold-water stream reaches. If we
can model how streams will respond to rising temperatures, it

may be possible to identify cold-water refugia, areas where cold
water condition will persist, despite climate change. Targeting
culvert replacement projects in areas that can provide
connectivity between and among cold-water refugia is the type
of climate adaptation that addresses a specific climate-related
threat. What we will ultimately need to succeed at climate
adaptation are spatially explicit conservation strategies to
address these climate-related stressors for imperiled species
and ecosystems.
In 2014, John O’Leary, from the Massachusetts Division of
Fisheries and Wildlife (now retired), approached the University
of Massachusetts and Northeast Climate Science Center (now
the Northeast Climate Adaptation Science Center) about a
project to create a web-based tool that would provide
information to inform local and regional actions to protect
wildlife and habitats from the effects of climate change. The
original idea was to compile spatial data relevant to climate
adaptation and create a viewer so that people without
Geographic Information System (“GIS”) software could access
it. As this three-way collaboration developed, the vision
expanded to provide information about:
1) climate change impacts in Massachusetts;
2) vulnerability assessments for species and habitats; and
3) descriptions of climate adaptation action that can be
implemented by land trusts and other conservation
organizations – such as conservation commissions, regional
planning authorities, foresters and other natural resource
professionals, environmental consultants, landowners, and
individual citizens.
The Massachusetts Wildlife Climate Action Tool (“Climate
Action Tool”), found at climateactiontool.org, was the result of
this effort and it went live in 2015.
The purpose of the Climate Action Tool was to present researchbased information about climate change impacts and
vulnerabilities of various fish, wildlife, and habitats; and
promote adaptation actions that can be taken at a local level.
This information is paired with a spatial data viewer that makes
it possible to view online GIS data that was selected or
synthesized to understand and respond to conservation

Cold-water streams are ecosystems that are particularly vulnerable
to climate change.
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challenges posed by climate change. The Climate Action Tool
contains approximately 200 GIS layers as well as a wealth of
information on climate-related stressors affecting
Massachusetts, vulnerability assessments for over 60 species
or groups of species, and a long list of adaptation actions
ranging from forest management and land conservation to
culvert replacement and dam removal.
In a section of the Climate Action Tool titled “Learn More
About Climate Change,” you will find information and spatial
data on overall trends in climate change. These include
temperature and precipitation changes, changes in hydrology,
sea level rise, storms and floods, coastal storms, drought,
changes in winter conditions, and changes in the timing of
seasons. For each of the elements of climate change, there are
graphics and/or spatial data showing current conditions and
projections for future conditions.
Species pages in the tool provide information about each
species and its vulnerability to climate change, as well as
summaries of vulnerability assessments for the species. Species
summaries include ranking, confidence, a climate scenario
assessment based on location, and time period. Some species
have multiple assessments for a variety of geographies. For
example, there are three vulnerability assessments for
Blanding’s Turtle - for New York, Maine and Michigan - that
rate the vulnerability of this species as moderately to highly
vulnerable. The page also includes links to specific stressors
affecting the species and a list of adaptation actions that can be
taken to promote its conservation. Spatial data viewable on
these pages includes current distribution in Massachusetts and,
when available, projections of future habitat suitability for the
species.
Adaptation Strategies and Actions pages provide information
on numerous actions that are already part of our conventional
conservation toolkit; however, when paired with spatial data
specific to those actions, the conventional tools can be targeted
to address specific climate vulnerabilities. For example, the tool
includes spatial
data from a
special version of
Critical Linkages
that can be used
to prioritize road
crossings for
upgrade or
replacement
based on benefits
for cold-water
species. Links
are provided to
Species page for Moose, showing projected
habitat suitability for the year 2080 in the
relevant online

Culverts like this one, will make it harder to maintain connectivity
among populations of cold-water species like brook trout, as the habitat

publications and web sites.
Although information about climate change in Massachusetts,
climate stressors, vulnerability assessments and adaptation
strategies and actions form the core of the Climate Action Tool,
there is also guidance to effectively communicate about climate
change and how to incorporate climate adaptation into
planning documents such as open space & recreation plans,
master plans, and hazard mitigation plans.
The state has initiated a Municipal Vulnerability Preparedness
(“MVP”) Program that provides grants to communities to
integrate climate adaptation planning into municipal plans,
such as master plans and hazard mitigation plans (for more
about the MVP program and recent climate projections for
Massachusetts, go to www.resilientma.org). We must be
proactive about the need to protect species and ecosystems and
not allow these plans to focus exclusively on infrastructure,
economic assets, and human health and safety. The
Massachusetts Wildlife Climate Action Tool is a resource to help
people identify steps that can be taken at a local or regional
level to maintain healthy wildlife populations and ecosystems as
we strive to cope with changes that will inevitably occur over
the next several decades.
Scott Jackson, Ph.D.
sjackson@umass.edu
413-545-4743

data viewer
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91). This principle establishes that certain lands are held in
trust by the sovereign as “public trust lands” and the sovereign
regulates those lands for the benefit of all citizens, i.e. they are
not privately owned.
This works quite well for lands and watercourses generally
believed to be public lands, such as the ocean, lakes, large
rivers, etc. The conflict occurs with vegetated wetlands because
those lands have been, and often remain, privately owned land.
Therefore, the conflict with the WOTUS Rule and Section 404
of the Clean Water Act establishes a conflict between private
property rights and government regulation of vegetated
wetlands, or as believed by some the government restricting or
abolishing ones private property rights on portions of their
land.
It took me some time as a practicing wetland scientist and
student of environmental policy to tease out these differences.
We are blessed in Massachusetts that the authors of the Act
based the law on the interests of the Act rather than the land
itself. This means that at the State level we have avoided the
conflict we witness once again at the Federal level, and for my
entire career thus far (SWANCC decision, Rapanos decision,
and a couple of rounds on the WOTUS Rule).

students an opportunity to hone their writing skills, get used to
editors critiquing their writing, and inform the wetland scientist
community of their academic research.
If you have an article or information to share, feel free to
contact me by email at ddunk@epsilonassociates.com. All
ideas, submissions and general comments regarding the
Newsletter are welcome. I encourage AMWS members to
contribute and to encourage others in related fields to submit
articles that align with the focus of AWMS.
The tentative deadlines for submitting an article to the AMWS
Newsletter going forward is:





March 10, 2019 for the Spring 2019 edition;
June 10, 2019 for the Summer 2019 edition;
September 10, 2019 for the Fall 2019 edition;
December 10, 2019 for the Winter 2020 edition.

If possible, advance notice of the intent to submit an article
would be appreciated so that we can plan accordingly. Thank
you, in advance, for your continued support of the AMWS
Newsletter!
Dwight R. Dunk, LPD, PWS

Now I will step off my soap box and turn attention back to
AMWS. For this newsletter to be meaningful to our members, I
encourage AMWS members and non-members to submit
articles on a variety of topics applicable to wetland science and
policy, as well as other related scientific fields. I especially
encourage academic advisors to encourage their students to
submit articles based on their own research or literature
searches. Publishing in non-peer reviewed publications offers

GARRETT G. HOLLANDS
AMWS CHARTER MEMBER
Garrett G. Hollands, 75, passed away
in September 2018 at home
surrounded by his loving family after
a battle with Parkinson's Disease. He
graduated from East Aurora High
School and the State University of
New York at Buffalo, with a degree in geology. He earned his
Master's Degree from UMass, Amherst. Garry was a geologist
and a founding officer of IEP, an environmental consulting
group. This firm was later purchased by Fugro, then ENSR, and
then AECOM. He specialized in wetland issues and had clients
across the US. Over his career, he was a board member of the
Corporate Wetlands Restoration Partnership, a board member
of the Massachusetts Outdoor Heritage foundation, a member
of the Wachusett Watershed Citizens Advisory Committee and a
member of the Boylston Earth Removal Board.
Garry was integral in writing the 1983 revisions to the Wetlands
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Protection Act Regulations and the passing of the Rivers
Protection Act in 1996. He was one of the original founding
members of the AMWS. Garry was on the Wetlands Delineation
Advisory Committee helping to develop the Delineating
Bordering Vegetated Wetlands handbook published by the DEP
in 1995. He published numerous scientific papers including the
1987 “Hydrogeological classification of wetlands in glaciated
regions.” He leaves behind a generation of wetland scientists
dedicated to quality field and scientific work who will miss him
greatly.
A scholarship has been set up in his name at UMass Amherst.
If you would like to donate, please visit
https://www.umass.edu/giving/ways-give and indicate that it
is for the GARRETT G. HOLLANDS MEMORIAL
SCHOLARSHIP.

John Dick, AMWS member and wood carver
extraordinaire, does it again with this little
sassafras wren set on a log cabin. This was the
raffle prize for the fundraiser John has been
kind enough to offer over the years.

AMWS member Heidi Davis receives the tongue-in-cheek “Train Wreck” Award from Mike
Seekamp for her description of a harrowing case she handled for DEP. AMWS President Scott
Smyers and VP Rich Kirby admire the trophy that Mike created.

WEBINARS AND DIGITAL LEARNING
New England Interstate Water Pollution Control Commission (NEIWPCC)
WETLAND WEBINAR SERIES
FEBRUARY 28, 2019

MARCH 12, 2019

2:00 PM
VULNERABLE FROSTED WETLAND

2:00 PM
TIDAL MARSH RESILIENCY PLANNING

The 2:00 PM webinar will discuss Maine’s Wetland Program
Development objectives of acquiring (1) comprehensive statewide
information on the status and location of rare and exemplary wetland
type occurrences and (2) detailed information about floodplain forest
wetlands along the Saco and Androscoggin rivers and their tributaries.
The more complete this information, the better we are able to prioritize
wetlands. Presented by: Don Cameron and Justin Schlawin, Maine
Natural Areas Program.

The 2:00 PM webinar will review the development of Maine’s
coastal marsh resiliency modeling and how we worked with
partners to incorporate marsh migration and resilience data into
conservation, restoration, and planning considerations. This project
allowed MNAP to address objectives within Maine’s Wetland
Program Plan and expanded our ability to present new data and
collaborate on new tidal wetland projects. Presented by: Kristen
Puryear, Maine Natural Areas Program (MNAP).

2:30 PM
WETLANDS BIO-ASSESSMENT METHODS TO TRACK
RESTORATION SUCCESS

2:30 PM
MODELING THE EFFECTS OF SEA LEVEL RISE ON
MASSACHUSETTS’ WETLANDS

The 2:30 PM webinar will present the State of Vermont Wetlands
Program that is expanding on an ongoing statewide wetland
biomonitoring project to include assessment of a small number of
wetland restoration sites to document the outcomes of restoration
projects. The goal is to conduct initial monitoring prior to construction
for new sites and before planned enhancement activities on existing
sites. Future monitoring is planned to track the habitat development of
each site and document changes in wetland condition. The project also
involves assessing a larger number of restoration sites with Vermont’s
Rapid Assessment Methodology which will be discussed. Presented by:
Julie Follensbee, Vermont Department of Environmental Conservation.

Presented by: Marc Carullo, Massachusetts Coastal Zone Management.
For more information on these NEIWPCC Wetland Webinar Series see:
http://neiwpcc.org/our-programs/wetlands-aquaticspecies/wetlands/webinar-series/

The opportunities for digital collaboration and learning are better
than ever without the mileage. Take advantage of some of these
opportunities today, and don’t forget about the online archives!
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CONFERENCES

Saturday, March 2, 2019
Massachusetts Association of
Conservation Commissions (MACC)
2019 ANNUAL ENVIRONMENTAL CONFERENCE
College of the Holy Cross
Worcester, Massachusetts
The keynote address will be given by Gary Clayton, the President of
Mass Audubon. For more information see:
https://www.maccweb.org/page/EDAEC_PRE_2019

Thursday, March 14, 2019
Connecticut Association of Wetland Scientists (CAWS)
ANNUAL MEETING
Red Lion Hotel 100 Berlin Road
Cromwell, Connecticut
For more information see:
http://www.ctwetlands.org/annualmeetings.html

Friday, March 22, 2019
Southern New England Chapter (SNEC)
of the Soil and Water Conservation Society (SWCS)
ANNUAL MEETING – GOING WITH THE FLOW
Berlin, Connecticut
For more information see:
https://swcssnec.org/2019-winter-conference/

April 2 – 4, 2019
Association of State Wetland Managers (ASWM)
Annual State/Tribal/Federal Coordination Meeting
TRANSLATING WETLAND SCIENCE INTO FAIR AND
REASONABLE GOVERNMENT POLICIES
Leesburg, Virginia
For more information see:
https://www.aswm.org/wetland-programs/state-wetlandprograms/7835-2019-annual-meeting-agenda

May 28 – 31, 2019
Society of Wetlands Scientists (SWS)
2019 Annual Meeting
THE ROLE OF WETLANDS IN MEETING GLOBAL ENVIRONMENTAL
CHALLENGES: LINKING SCIENCE, POLICY, AND SOCIETY!
Baltimore, Maryland
For more information see:
http://www.sws.org/Sample-Content/annual-meeting.html

For the most current information on upcoming AMWS
Workshops, go to www.amws.org
NOTICE: The intent of the Calendar is to provide timely information on
conferences and courses to our membership. Mention of a particular
conference, course, or company in the Calendar does not imply
endorsement by AMWS.
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AMWS/JOHN DICK
FREE NATURE WALKS

Sunday, April 28, 2019
9:00 AM - 12:00 PM noon
INTERDUNAL SWALES
Crane Beach (Trustees of Reservations)
Ipswich, Massachusetts
AMWS Member and Program Chair John Dick occasionally offers free
informal walks of special environmental sites. You are invited to tour
the interdunal swales at the Crane Estate and learn about spadefoot
toad habitat. (You’ll likely see piping plovers as well!) John notes that
the NHESP is evaluating such habitat throughout the eastern half of
the state, and he will use the opportunity to review monitoring
protocols. For more information, see www.amws.org.

Sunday, May 19, 2019
9:00 AM – 12:00 PM noon
SPRING EPHEMERALS
Highland Park
Salem, Massachusetts
Join wetland scientist John Dick for a free woods ramble to find
spring ephemerals. Besides being a seasonal treat of Nature,
ephemeral plants provide herbaceous markers that separate wetlands
from uplands. For more information, see www.amws.org.

Sunday, July 21, 2019
9:00 AM - 12:00 PM noon
FERN IDENTIFICATION
Wildcat Reservation
Boxford, Massachusetts
Join veteran wetland scientist John Dick for a free woods ramble in
search of some of the 22 species of ferns that have been found at
Wildcat Reservation. As you know, ferns can be considered a marker
that separates wetlands from uplands. (If you’re late, note that the
group will move clockwise.) John will use Peterson Field Guide to
Ferns (Second Edition: Northeastern and central North America, by
Cobb, Lowe and Farnsworth, 2005). Be prepared to go off-trail with
appropriate tick protection! For more information, see
www.amws.org.

Sunday, October 20, 2019
9:00 AM —12:00 PM noon
THOREAU’S FERN
Old Rifle Range, Concord, Massachusetts
Join wetland scientist John Dick at no cost to retrace the steps of
Henry Thoreau. While surveying the Ministerial woodlot, Thoreau
encountered a patch of the locally rare (and evergreen) climbing fern,
Lygodium palmatum. For more information, see www.amws.org.

“BENEFIT OF MEMBERSHIP”
FREE EVENTS

AMWS WORKSHOPS
AMWS WETLAND WORKSHOP SERIES:

Friday, April 12, 2019 1:00 PM
NORTHEAST NATURAL HISTORY CONFERENCE
WITH FREE AMWS WETLAND WORKSHOP
Springfield Area Field Trip, Massachusetts
As a special accessory the Northeast Natural History Conference
(NENHC), AMWS will host a free field trip called “An Introduction to
Wetland Evaluation and Restoration.” We will review standard
methods to conduct wetland evaluations--from pre-site visit GIS
review to completing standardized data forms and documenting soil
profiles. We will also visit a wetland restoration site and learn about
the regulatory history, construction methods, and details about
monitoring methods and results. The field trip is free to AMWS
members who sign up for the NENHC conference. See
https://www.eaglehill.us/NENHC_2019/NENHC2019.shtml

Friday, April 26, 2019
9:00 AM – 11:30 AM
DUAL-USE AGRICULTURE-SOLAR PROJECTS
Location to be determined
AMWS and the Massachusetts Association of Conservation
Commissions (MACC) jointly present this timely workshop led by
industry leaders and regulatory specialists in agriculture, wetlands
protection and solar energy. Please join us for a free, in-depth
discussion about the recently promulgated Solar Massachusetts
Renewable Target (SMART) Program Regulations (225 CMR 20.00)
and how they relate to wetlands protection. For more information, see
www.amws.org.

CHALLENGING WETLAND
DELINEATIONS
Offered as a series or three “stand alone” workshops. Series package
price available. For more information, see www.amws.org

Friday, May 10, 2019
(rain date May 17th)
9:00 AM – 3:30 PM
CHALLENGING WETLAND DELINEATIONS
Mattapoisett, Massachusetts
Instructors Brian Butler and Scott Smyers (Oxbow Associates); Colin
Duncan (TRC Environmental)

Friday, July 12, 2019
(rain date July 19)
9:00 a.m. – 3:30 p.m.
CHALLENGING WETLAND DELINEATIONS
Acton, Massachusetts
Instructors Gillian Davies (BSC Group), Scott Smyers (Oxbow
Associates)

Saturday, April 27, 2019
1:00 PM - 4:00 PM
WACHUSETT VERNAL POOL AND EARLY SPRING HIKE
Princeton, Massachusetts
You are invited to join us for an afternoon of exploring seasonal
ponds around Wachusett Mountain. The free event will be led by
Scott Smyers from the Friends of Wachusett, Cambridge
Entomological Club and AMWS. Meeting place: Echo Lake Road
Trailhead, 211 Mountain Road.

Saturday, May 25, 2019
1:00 PM – 4:00 PM and 7:00 PM – 11:00 PM
MT. WACHUSETT – SPRING HIKE
with evening session
Princeton, Massachusetts
Join us for an afternoon and evening searching for insects,
amphibians, and reptiles! During the evening, we will set up special
lights to attract insects and document what species arrive. The free
event will be led by Scott Smyers from the Friends of Wachusett,
Cambridge Entomological Club and AMWS. Meeting place: Echo
Lake Road Trailhead, 211 Mountain Road.

Saturday, August 3, 2019
(early to late!)
MT. WACHUSETT BIOBLITZ
Princeton, Massachusetts
Please join us for a full day and evening of documenting as many
species we within the Wachusett Mountain State Reservation. This
free event begins early in the morning and extends late into the night
with a mix of experts and amateurs of all levels working together. A
detailed schedule will be developed by mid-spring including a
schedule of outings for the public and list of experts who will
participate. Proudly endorsed by AMWS.

SAVE THE DATE!
Friday, November 1, 2019
AMWS ANNUAL MEETING
Tower Hill Botanic Garden
Boylston, Massachusetts
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WORLD WETLAND DAY
DWIGHT R. DUNK
World Wetlands Day on February 2nd marked the date when 18
nations signed the Convention on Wetlands in 1971, in the
Iranian city of Ramsar on the shores of the Caspian Sea. Since
that time, scientists have shown that wetlands provide many
valuable services, from buffering coasts against floods to
filtering water and storing carbon. The following five articles
were compiled from “The Conversation” blog archives and
presented as a post entitled Protecting the world’s wetlands: 5
essential reads, and they highlight wetlands’ diversity and the
potential payoffs from conserving and restoring them. This
blog post can be accessed at:
https://theconversation.com/protecting-the-worlds-wetlands5-essential-reads-110849, and active links in each article
summary direct readers to the original blog article. Thanks go
out to AMWS’ own Gillian Davies for directing us to this blog
post, and for co-authoring one of these essential reads.
1. Soaking up floodwaters
Wetlands line coasts in many parts of the world. They act as
natural sponges that soak up floodwaters and absorb force from
storm surges, protecting communities further inland.
Working with Lloyds of London, UC Santa Cruz researchers
Siddharth Narayana and Michael Beck sought to quantify the
value of these functions. Using insurance industry storm surge
models, they calculated that during Hurricane Sandy in 2012,
wetlands along the U.S. Atlantic coast prevented more than
US$625 million in direct property damage by reducing storm
surge. They also estimated that marshes in Barnegat Bay, New
Jersey reduced annual losses from flooding during smaller
storms by an average of 16 percent, and up to 70 percent in
some locations.
Narayan and
Beck see
restoring
wetlands as an
effective way to
make coastal
communities
more resilient
against storms
and flooding:

Coastal wetlands can extend well inland,
transitioning from saltwater to brackish and
freshwater. EPA
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“Across the
United States,
the Caribbean
and Southeast
Asia, coastal
communities
face a crucial

question: Can they rebuild in ways that make them better
prepared for the next storm, while also conserving the natural
resources that make these locations so valuable? Our work
shows that the answer is yes.”
2. Carbon-rich mud
Wetlands store large quantities of carbon in plant tissue and
soils. But as climate expert William Moomaw and wetland
scientists Gillian Davies and Max Finlayson point out, no global
climate change agreement calls for protecting wetlands as a way
to slow climate change. And around the globe, wetlands are
constantly being drained, diked and paved over.
In contrast, forest protection gets a special section in the Paris
climate agreement, which offers developing countries
incentives to protect and expand tropical forests as carbon
sinks. Moomaw, Davies and Finlayson believe wetlands
deserve equal attention:
“In our view, instead of draining swamps and weakening
protections, governments at all levels should take action
immediately to conserve and restore wetlands as a climate
strategy. Protecting the climate and avoiding climateassociated damage from storms, flooding and drought is a
much higher use for wetlands than altering them for shortterm economic gains.”
3. ‘Blue carbon’ banks
Mangrove forests, which grow in salt water in tropical regions,
are especially effective at locking up “blue carbon” – so called to
distinguish it from “green” carbon storage on land. Louisiana
State University scientists Robert Twilley and Andre Rovai
estimate that “the wood and soil of mangrove forests along the
world’s coastlines hold 3 billion metric tons of carbon – more
than tropical forests.”
Coastal development is an enormous threat to mangroves,
whether for vacation homes in Florida or aquaculture farms in
Asia. Twilley and Rovai wanted to pinpoint what type of
mangroves were the most effective at storing carbon. By
comparing conditions in different settings where mangroves
flourish, they determined that river deltas and estuaries offer
the best conditions for mangrove growth and carbon uptake:
“Overall, mangroves in deltaic coasts such as the Mississippi
River delta, the Amazon in Brazil and the Sundarbans in India
and Bangladesh can sequester more carbon yearly than any
(Continued on page 15)

(Continued from page 14)

other aquatic or terrestrial ecosystem on the globe.
These are the world’s blue carbon hot spots.”
4.

Mangroves versus marshes

Mangroves are actually benefiting from climate
change in some regions, such as Florida and the Gulf
of Mexico. Villanova University biologist Samantha
Chapman has found that mangroves are becoming
more abundant in these areas, moving into zones
formerly dominated by salt marshes, which typically
are found in cooler zones.
Mangroves protect coasts more effectively against
large waves, so this change isn’t necessarily harmful.
However, as Chapman says,
“It is important to note that marsh plants provide
important habitats for numerous species of birds and fish.
We don’t yet know how these animals will fare as mangroves
replace marshes, nor do we yet understand other downsides
of plant range shifts due to climate change.”
Moreover, she notes, mangroves are not building new
shoreline quickly enough to keep up with sea level rise in all
locations. As her findings show, there is still much to learn
about how climate change will affect different types of
wetlands in various locations.

Mangrove forest in wetlands of Lebak, Sultan Kudarat, Philippines.
Bonvallite/Wikimedia, CC BY-SA

contends, “will strip rivers of their ability to provide water
clean enough to support life, and will enhance the spiral of
increasingly damaging floods that is already occurring
nationwide.”
Dwight R. Dunk, LPD, PWS, BCES
ddunk@epsilonassociates.com
978-897-7100

5. Small streams, big roles
Wetlands aren’t just found along the coasts. Many major
rivers, such as the Colorado and the Mississippi, start as
networks of small streams, some of which may only flow
during certain seasons or when it rains. But as Colorado State
University geoscientist Ellen Wohl explains, a lot happens in
these small tributaries and isolated wetlands that affects the
larger rivers downstream:
“Marvelously adapted organisms in dry streams wait for
periods when life-giving water flows in. When the water
comes, these creatures burst into action. … Amphibians move
down from forests to temporarily flooded vernal wetlands to
breed. Tiny fish, such as brassy minnows … speed through
breeding and laying eggs that then grow into mature fish in a
short period of time.”
Small channels in river networks also harbor microbes that are
very good at removing contaminants from the water. And
these channels slow down heavy rainfalls, allowing water to
soak into the ground and reducing the risk of flooding
downstream.
The Trump administration is seeking to rewrite a key section
of the Clean Water Act, eliminating federal protection for
many of these small streams and wetlands. Such action, Wohl

Brassy minnows, found throughout the northern U.S. and Canada, live
in cool, slow moving streams, creeks, overflow ponds near rivers,
boggy lakes and ditches. Ellen Wohl, CC BY-ND
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BILLERICA MUNICIPAL BEAVER MANAGEMENT PROGRAM:
2000 - 2019 ANALYSIS
MICHAEL CALLAHAN, RICHARD BERUBE F.E., and
ISABEL TOURKANTONIS P.W.S.
Background
Until colonial times beavers inhabited every waterway in
Massachusetts. However, unregulated fur trapping extirpated
beavers from the state by the 18th century. Farms, roads,
homes, etc. were often built in drained beaver wetlands.
Beavers returned to western Massachusetts in the 1930’s. As

their population increased they slowly spread east. Beavers
found good habitat in Billerica’s multitude of wetlands,
streams, and the Concord and Shawsheen Rivers. When they
built dams on the same streams as their ancestors, they
sometimes flooded human properties. As conflicts arose the
beavers were trapped and the dams removed.
In 1963 Massachusetts passed the first wetland protection
regulations in the nation. However, some of Billerica’s wetland
and floodplain areas had already been developed. This
increased human-beaver conflict potential. Today Billerica’s
population exceeds 40,000, with over 1,500 residents per sq.
mile, and the town continues to grow.
In 1996 voters overwhelmingly passed a statewide referendum
that significantly curtailed trapping. By 1999 reports of serious
beaver problems were common in Billerica and restricted
beaver trapping made it worse. Local residents, businesses and
town departments needed help.
The year 2000 was significant for beaver control in Billerica for
three reasons. First, the state legislature passed regulations
authorizing local Boards of Health to issue emergency beaver
permits whenever human health, safety or property were
threatened. This greatly improved a slow wetland permitting
process. Second, a heavily attended public meeting was held in
Billerica Town Hall where an expert panel addressed residents’
concerns. And third, the town hired Beaver Solutions LLC to
develop and implement an innovative town-wide Municipal
Beaver Management Program.
Billerica Municipal Beaver Management Program

Pond Leveler Being Installed, Rangeway Road

Since water is a public resource, and because a beaver dam can
adversely affect town property such as a road, or multiple
property owners, it was decided that it was appropriate for
town government to take an active role in managing beavers in
town. So beaver conflict sites on town property or affecting
multiple taxpayers were added to the Billerica Municipal
Beaver Management Program (BMBMP).
A list of beaver problem sites was collected by
town officials. These sites were assessed,
prioritized, and the most cost-effective plan
was developed for each site. Following
(Continued on page 17)

Flexible Pond Leveler Diagram: Pond Leveler Being Installed, Rangeway Road
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conflict resolution, each site was placed on an inspection
schedule. This enabled new problems to be quickly
identified and resolved before significant damage is done.
Beaver Solutions began submitting status reports to the
town every 6 months.
In 2000, the first year of the BMBMP a total of 7 beaver
conflicts were resolved with innovative water control
devices. Water control devices can be Flexible Pond Leveler
pipes that are installed through beaver dams and are
designed to prevent detection from beavers, or Culvert
Protective Devices that are designed to keep road culverts
undammed and flowing normally. The flow devices can be
constructed to allow wildlife passage.
Within 3 years the BMBMP was successfully managing 35
conflict sites with flow devices, and 7 sites with trapping.
The trapping sites were classified as "No Tolerance Zones"
for beaver damming because flow devices had either failed
or were not feasible at these locations.
Initially there were concerns that using non-lethal
management to coexist with beavers would result in a
proliferation of conflict sites throughout the town.
Fortunately though, experience has proven otherwise. In
the subsequent 16 years, the total number of beaver conflict
sites in Billerica has only risen from 42 to a total of 55. This
is less than one new beaver problem per year.
Currently there are a total of 55 BMBMP sites. Forty-three
sites are successfully managed with non-lethal water control
devices, and the other 12 are "No Tolerance Zones" for
beaver damming that are managed with trapping.

Pond Leveler in Beaver Dam, Rangeway Road

Non-Lethal Beaver Control in Billerica
The 43 beaver conflict sites in Billerica that are
successfully managed with non-lethal water control
devices are all sites that would have traditionally been
managed with trapping. Based upon the rate of trapping
at “No Tolerance Zones”, the use of non-lethal controls
over 19 years has reduced the number of beavers trapped
in town from 1,250 to 222.
Since 2000 a total of $83,731 has been spent by the town
on flow device installations and maintenance for 43 notrap sites. The average flow device costs $1,500 and lasts
an average of 10 years before needing replacing, for an
annualized cost $150. The monitoring and maintenance of
a flow device site averages $79 per site per year.
Therefore, each beaver conflict that is managed with flow
devices costs an average of $229 per site per year.
Billerica Culvert Fence with Wildlife Passage
(Continued on page 18)

February 2019 | Page 17

(Continued from page 17)

Beaver Trapping in Billerica
Billerica’s twelve "No Tolerance Zones" are monitored regularly
for evidence of new beavers and beaver damming. Beavers
relocate quicker and more frequently to some of these areas
than others. Since the inception of the program a total of 222
beavers have been trapped from these "No Tolerance Zones".
This corresponds to an average of 18.5 beavers trapped in town
per year, or an average of 1.5 beavers per site per year. By law,
all trapped beavers must be killed.
Since 2000, the cost of beaver trapping and beaver dam
breaching at the 12 "No Tolerance Zones" has totaled $51,350,
or $225 per site per year. The monitoring costs for these 12 sites
averages an additional $184 per site per year. Therefore the
annualized cost for each site managed with trapping is $409
per year.
Cost Analysis of Trapping v. Flow Devices
The cost to Billerica taxpayers to trap beavers is $409 per site
per year. The flow device cost to taxpayers averages $229 per
site per year. So, non-lethal beaver control saves an average of
$180 per site per year. Altogether, the 43 nonlethal beaver
management sites currently save Billerica taxpayers $7,740
annually versus trapping.
Note, this does not mean that all sites should be managed nonlethally because flow devices are not feasible for every situation.
Approximately 25% of the time beaver removal by trapping is
the only viable option.
More Beaver Benefits
In addition to the greater financial burden of trapping, there
are also significant hidden costs to beaver trapping. These costs
are directly related to the valuable ecological services that
vanish when beavers and their dams are removed.
Biologists classify the North American beaver (Castor
Canadensis) as a Keystone species because their dams and tree
cutting create habitats that greatly support biodiversity. Beavercreated wetlands also offer many other important ecological
benefits including downstream drought and flood protection,
water table and aquifer recharge, and improved water quality,
acting as the “Earth’s kidneys”. 1, 2
The ecological service values of beaver dams are real and
important, but can be difficult to quantify, and vary in different
regions of the country. In arid regions where water is in short
supply, or salmon are endangered, or streams are badly incised
and in need of restoration, the ecological benefits of beavers are
nearly invaluable. Many western states have recently adopted
beaver repopulation programs as a cost-effective way to manage
these issues.

from beaver dams in a multitude of other ways. 3 Beaver ponds
slow stream flow, reduce erosion, reduce turbidity, and remove
harmful runoff pollutants from the water. Beaver
impoundments also moderate stream flows, reducing
downstream flooding during peak flows and maintaining higher
stream flows during droughts. Beaver ponds create vibrant
ecosystems that support biodiversity, including habitats for
many threatened and endangered species. They also offer open
space and areas for human recreation.
Ecological Accounting
The use of flow devices at 43 sites in town has prevented the
trapping of 38 beaver colonies. In Billerica these 38 beaver
colonies create an average of 10 wetland acres with their dams,
or 380 total wetland acres that would not exist if the beavers
were trapped. Estimates vary but ecological value of freshwater
wetlands can conservatively be valued at over $5,000 per acre
per year. 4 Therefore the untrapped beavers are providing the
town with approximately $2,000,000 of free ecological services
every year, and over 35 million dollars in ecological services
since the inception of the program.

Summary
In 2000 the Town of Billerica and Beaver Solutions LLC
partnered on a unique Municipal Beaver Management
Program. Currently, a total of 55 beaver conflict sites are
successfully managed by the program. Forty-three sites have
been successfully managed nonlethally. The remaining 12 “No
Tolerance Zones” are managed with beaver trapping and dam
breaching.
The Billerica Beaver Management Program has shown that
nonlethal beaver management at 43 sites saves Billerica
taxpayers $180 per site per year ($7,740 per year total) versus
(Continued on page 19)

While Billerica does not have those issues, it does derive value
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Factoring in the difficult to quantify, but very real economic
value of beaver created wetlands, you can make the case that
where beaver coexistence is feasible, millions of dollars in free
ecological services are provided to the town annually.
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Since 2000, nonlethal beaver management tools have proven of
great benefit to Billerica taxpayers, homeowners, businesses,
and roads, as well as to nature and animal lovers. The Billerica
Beaver Program is a proven model with nearly two decades of
success that other communities can and should adopt for
economic and ecological reasons.
Our thanks to the nonprofit Beaver Institute Inc. for
making this case study possible.
www.beaverinstitute.org
Program Director: Richard Berube F.E.
Billerica Health Director
rberube@town.billerica.ma.us
Conservation Oversight: Isabel Tourkantonis P.W.S.
Billerica Director of Environmental Affairs
itourkantonis@town.billerica.ma.us
Program Contractor: Michael Callahan
Beaver Solutions LLC
mike@beaversolutions.com
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