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In 2-3 sentences, briefly describe the issue or problem that your project addresses.

As the Extension Water Resources Liaison, | have identified a few key areas where my focused
attention and facilitation has the potential to affect change and aid decision-making regarding
water resources and weather resilience in the Commonwealth. Predictions for Massachusetts and
the entire northeast region are that we are likely to receive more total precipitation, more of which
will come as rain instead of snow, and summers are likely to be warmer and drier. Both of these
phenomena have already been observed in the weather record, managers are interested in
planning for the future, and | can help by forming the link between the science and policy. | focus
my efforts in three programmatic areas where the issues are timely, actionable, and have great
potential for impact and benefit to Massachusetts:

(a) Establishing a Fluvial Geomorphological Assessment (FGM) protocol in Massachusetts: Learning
how to give rivers room to be rivers while living beside them.


https://nrs.nifa.usda.gov/organizations/131
https://nrs.nifa.usda.gov/organizations/131
https://nrs.nifa.usda.gov/projects/13746
https://nrs.nifa.usda.gov/projects/13746

(b) Communities facing change: Think watershed, manage locally, and

(c) Maintaining resilient stream ecosystems to absorb predicted changes to regional weather

Briefly describe in non-technical terms how your major activities helped you
achieve, or make significant progress toward, the goals and objectives described in
your non-technical summary.

(a) Establishing a FGM protocol in Massachusetts: Learning how to give rivers room to be rivers
while living beside them.

Summary: We need to change the way Massachusetts looks at rivers and manages river corridors:
more specifically, this initiative aims to design and implement a system of fluvial
geomorphological assessment in the state; meaning, literally: fluvial= river, geo-= land, morph-=
form, -ology= study of; or, including the study of river form and process in the landscape in
evaluation of land use practices and prediction of potential erosion hazards.

Activities:

» This year we worked with an interdisciplinary team including a civil engineer, human geographer,
physical geographer, and fluvial geomorphologist to explore the social vulnerability and
understand flood risk factors in Massachusetts. We completed an Institute of Diversity Sciences
(IDS) seed grant, featured prominently in their web and video promotions of the program, and
used this seed funding to submit an National Science Foundation (NSF) proposal that was not
funded. Our PhD student on the project successfully defended her dissertation, and submitted her
research to an engineering journal.

« The Commonwealth of Massachusetts has been conducting some work identifying and serving
communities at extreme need of resources explicitly in many of its hazard, planning, and resource
work. We have been welcome collaborators for the Water Resources Commission Division of
Conservation and Recreation and Office of Water Resources (DCR/OWR) staff Nadia Madden,
Floodplain Management Specialist and Joy Duperault, Director, Flood Hazard Management
Program on their new and ongoing work mapping the overlapping hazard of flooding in low
resource areas in Massachusetts. | have been serving on the task force working sequentially
through integrating this analysis into Massachusetts policy. Three work session meetings were
conducted this year.

« This year we have been testing the completed River Corridor delineation method on previously
generated test map areas to ensure usability by a GIS user with some experience. One Master’s
student in the GIST program has been exploring this deeply and has made some major advances in
(a) simplifying the tool, (b) making an exportable user-friendly tool that non-experts could use, (c)
trouble shooting, documentation, (d) incorporating alternative data into the tool in places where
FEMA maps don’t work or are absent. He completed his GIS project in June, but remained through
this December, ultimately producing a GIS package that can be used by any user, simplified the
protocol, and generated several very useful maps.



« Participated with the Massachusetts chapter of the Association of Floodplain Managers (MassFM).
This group is well-connected and especially interested in RiverSmart on-the-ground practice. In
addition, it connects us with other practitioners elsewhere outside of Massachusetts (including
Colorado and Vermont) to share strategies for using these approaches for managing their rivers,
and acquiring funding through mutual partners!!!

« Planned and executed four Educational Stream Table Demonstrations: at local public schools
(K-12) in Connecticut and Massachusetts, as well as the Hitchcock Center for the Environment.
Worked with teachers to provide educational curriculum. These have been expanding over the
years as teachers modify their curriculum and plan more involved activities. We offered two
additional Rivers and Roads Trainings with MassDOT to train thousands of DPW workers across the
state. These are all part of the RiverSmart Project's long-term goal of experiential environmental
education program, participant discussions while using the table focus on learning about (a) fluvial
geomorphology, (b) human land use, infrastructure, and especially the interaction between roads,
crossings and rivers, (c) flood hazards, dynamics and safety, and (d) aquatic, riparian and
floodplain ecology.

+ Helped the Amherst Fort River Elementary School apply for and get a grant to purchase an
Educational Stream Table and helped with the professional development of the teachers who will
use the table to (a) learn to use it, (b) acquire supplies for it, and (c) incorporate it meaningfully
into their curriculum.

(b) Communities facing change: Think watershed, manage locally, and (c) Maintaining resilient
stream ecosystems in a changing climate

Summary: A microcosm of the changing weather patterns problem can be found on the watershed
scale as well, in the form of upstream causes and downstream effects. In both cases, perspective
about the larger context and understanding of the issues at hand can help forge good
management decisions that help bolster resilience on the local level and contribute rather than
damage the watershed as a whole.

Activities:

« Appointed by Governor Charlie Baker to the Water Resources Commission, which is responsible
for developing, coordinating, and overseeing the Commonwealth’s water policy and planning
activities to ensure that Massachusetts will have plentiful water to support health, safety,
economic development, and ecological vitality for generations to come. The 12-seat governor-
appointed Commission includes appointees from 7 state agencies and five public members. (12
meetings)

+ Flood and Drought (invited) interactive conversation with CISA Farmers (20 participants)

« Fort River Clean-up (Fort River Watershed Association) with the Connecticut River Conservancy
(200 participants in our chapter, many more watershed-wide)

« Served as Associate Director of Academics for the Integrated Concentration in STEM (iCons)
Program at UMass Amherst, overseeing, among other things, the launch of a Food, Water, Climate



track. There are many synergies between this program and UMass Extension, especially in the
hands-on practicum and laboratory sections.

Briefly describe how your target audience benefited from your project’s activities.

« Trained 4 teachers and over 200 K-12 children in FGM concepts with the hands-on stream table

+ MassDOT has gone on to hold over 300 Rivers and Roads Training for DPW workers (thousands
trained to date!) across Massachusetts based on these principles, and is currently planning more!
This detailed knowledge of river processes is of critical importance for the health of our rivers, as
well as our resilience to extreme floods (for human infrastructure and beyond).

« Franklin Regional Council of Governments continues to push River Corridor initiatives for
individuals and agencies to think about flooding risks.

« Franklin Regional Council of Governments has passed a zoning bylaw that protects a river
corridor from development along rivers. This is the first legislation of its kind in Massachusetts that
specifically addresses geomorphic hazards. (The River Protection Act covers much of this same
land but was not initially intended for this purpose, and usually exempts urban or impervious
areas).

« Practitioners in Franklin County, MA have begun to apply these principles of River Corridor
delineation at select sites.

+ The Franklin Regional Council of Governments is approaching watershed management for the
whole (Deerfield) watershed together, taking into account upstream-downstream issues, fluvial
hazards, and flood mitigation.

Briefly describe how the broader public benefited from your project's activities.

+In 2021, the Town of Amherst asked if | would assist quantifying streamflow in the very small, very
urban Tan Brook in the middle of town. We formed a partnership where UMass students can get
hands-on experience making hydrologic measurements and interact with real-world water
management issues first hand, in exchange for data, expertise, and reporting. | have provided the
town with 6 reports and counting, and met with citizen groups and town officials to discuss the
stream and data (15 meetings, 6 reports, 30 total participants not including 6 students).

« The MVP program and MassDER's Culvert replacement program have directed funds toward 4 key
culvert replacements (where Hurricane Irene damage was greatest) in Franklin County with
structures that are both Aquatic Organism Passage friendly and more resilient to flood flows

« Coordination of educational efforts on river process, flood literacy, and issues surrounding road-
stream crossings dovetail nicely with the newly developed MA DOT tool. We see opportunities to
reach out to communities to help assess crossings and integrate the results into Hazard Mitigation



Plans.

« Funding for the initial FM has been leveraged many times over for additional related grants and
initiatives

« Other practitioners in Franklin County, MA and elsewhere outside of our projects and UMass
(including Colorado and Vermont) are already using these approaches for managing their rivers,
and acquiring funding through mutual partners!!!

« Database of Fluvial Geomorphology-based assessment methods continues to be accessed for
educational purposes

« Coordination of projects within network of fluvial geomorphology work in and around the local
(Deerfield) watershed

» Massachusetts Division of Ecological Restoration has made extensive use of our report, Learning
from the restoration of wetlands on cranberry farmland: Preliminary benefits assessment (Living
Observatory, 2020) to guide restoration efforts.

+ We have been working closely with Massachusetts Division of Ecological Restoration to develop a
practical guide, Assessing the Restoration of Wetlands on Massachusetts Cranberry Farmland:
Ecological Monitoring Plan (Living Observatory, forthcoming) to guide post-restoration monitoring
to ensure success.

Comments (optional)

+ Retired (2015) cranberry bog has completed restoration to a freshwater wetland (Currently the
Foothills Preserve (Town of Plymouth)

« We continue to monitor streamflow, water levels in 18 piezometers across the site(s) weather at
our permanent weather station with soil moisture sensors, collect water isotope samples (from
precipitation), and measure soil moisture along transects and at observation sites across two
restorations. - 2 participants

+ Began Special Editorship of a journal edition dedicated to Groundwater Dependent Ecosystems in
Frontiers.

+ Wetland Policy Meetings - 2 Participants
« CAFE Summer Scholars Welcome Virtual Event - 90 participants

+ MassFM (Floodplain Managers) Event; Floodplain design, construction and impacts, river
corridors - 25 Participants

Products/ Citations:

« Hatch, Christine E. (2024) Assessment of conditions of the Mattapoisett Bogs 138 Acushnet Road,



Mattapoisett, MA 02739. October 30, 2024. P 1-8. Prepared for the Town of Mattapoisett,
Massachusetts.

« Hatch, Christine E. (2024) Hydrologic Monitoring of Cranberry Bogs South Meadow (Plymouth),
Mill Brook Bogs (Freetown), Pinnacle Bogs (Plymouth), Indian Brook Bogs (Plymouth) and Bayview
Bogs. July 8,2024. P 1-32. Prepared for the Massachusetts Cranberry Bog Restoration Program,
MassDER.

+ Hatch, Christine E. (2023) Earth Matters: Can we adapt to increasing intensity of rain events? Daily
Hampshire Gazette. Earth Matters. Northampton, MA. September 14, 2023. URL: https://
www.gazettenet.com/earth-matters-sept-15-52240956

« Hatch, Christine E. (2023) Can we adapt to increasing intensity of rain events? Hitchcock Center
for the Environment Blog. Amherst, MA. September 14, 2023. URL: https://
www.hitchcockcenter.org/earth-matters/can-we-adapt-to-increasing-intensity-of-rain-events/

« Hatch, Christine E. (2022) Earth Matters: Rewilding is letting nature take the lead. March 4, 2023.
Hitchcock Center for the Environment Blog. Amherst, MA. URL: https://www.hitchcockcenter.org/
earth-matters/rewilding-is-letting-nature-take-the-lead/

« Hatch, Christine E. (2023) Earth Matters: Rewilding: Letting Nature Lead. Daily Hampshire Gazette.
Earth Matters. Northampton, MA. March 4, 2023. URL: https://www.gazettenet.com/Rewilding-
Letting-nature-take-the-lead-50097763

+ Rosa E, Larocque M, Hatch CE and Springer AE (2023), Editorial: “Novel approaches for
understanding groundwater dependent ecosystems in a changing environment”. Front. Earth Sci.
11:1165061. doi: 10.3389/feart.2023.1165061

« Watts*, C. Lyn; Christine E. Hatch and Ryan Wicks (2023) Mapping Groundwater Discharge Seeps
with Thermal UAS at a Wetland Restoration Site. Frontiers in Environmental Science -
Environmental Informatics and Remote Sensing, Research Topic: Novel Approaches for
Understanding Groundwater Dependent Ecosystems in a Changing Environment. https://
www.frontiersin.org/articles/10.3389/fenvs.2022.946565/full

» Massachusetts Forest Stewardship Program. Community Forest Stewardship Implementation
Grant Application: “Monson Community Forest Co-Stewardship” $18,950 awarded 12/1/2024 -
6/30/2025. Monson Conservation Commission, No Loose Braids, Mount Grace Land Conservation
Trust, MassAudubon, UMass Amherst (Christine Hatch), Chagwas Consulting

» Massachusetts Department of Fish and Game: “Establish baseline condition & monitor changes in
hydrology following ecological restoration of a retired cranberry bog in Kingston, MA” $39,945.67
ILFP 6/4/2024 - 6/30/2026. MAFG No. ISAFWE23001300UMS24A PI: Christine Hatch

« Town of Mattapoisett: “Assessment of conditions of the Mattapoisett Bogs 138 Acushnet Road,
Mattapoisett, MA 02739” $1,313.55 6/1/2024 - 9/30/2024. PI: Christine Hatch

« USDA-NIFA Mclntire-Stennis MAS00046, CAFE Summer Scholars Program: “Nurturing the wetland



forest, nature’s water filter” $6,500 5/19/2024 - 8/31/2024. PI: Christine E. Hatch, Scholar: Cynthia
Maddison

+ Mass Div of Ecological Restoration (DER): “Monitoring at Cranberry Bog Wetland Restoration
Sites” $60,000 7/1/2024 - 6/30/2025. PI: Living Observatory (Christine Hatch, LO Researcher;
Glorianna Davenport, LO PI).

« United States Geologic Survey, “The future of Atlantic White Cedar wetland forests in the
northeast depends on trusting the past: cultural practices, mature stands and seedlings.” PI:
Christine Hatch, Co-PI’s: Glorianna Davenport, Andre Strongbearheart Gaines. USGS NE CASC 2024
UMID 9565 G25AC00105-00 $500,000 6/1/2024 - 11/30/2027. Submitted 9/7/2023 Awarded
1/10/2024

+ USDA-NIFA Mclintire-Stennis MAS00046, CAFE Summer Scholars Program: “Fire History
Reconstruction of a Southeastern Massachusetts Wetland: Foothills Preserve, Plymouth, MA”
$6,500 6/4/2023 - 9/2/2023. PI: Christine E. Hatch, Scholar: Melissa Rymaszewski

+ Mass Div of Ecological Restoration (DER): “Monitoring at Cranberry Bog Wetland Restoration
Sites” $56,000 12/2023 - 6/30/2025. PI: Living Observatory (Christine Hatch, LO Researcher;
Glorianna Davenport, LO PI).

« Established and met with an Atlantic White Cedar working group comprised of multiple
stakeholder and agency groups.

« Living Observatory - Division of Ecological Restoration Strategic Monitoring Workshop. January
26,2024 (virtual). Glorianna Davenport (LO) and Jess Cohn (DER): Introduction / Christine Hatch:
Hydrology / Kate Ballantine, Jason Andras: Soils / Chris Neill: Plants / Alan Kneidel, Lisa Schibley,
Evan Dalton: Birds / Thilina Surasinghe: Reptiles & Amphibians

« Davis*, Hannah; Christine E. Hatch and Kate Bentsen. The hydrogeologic restoration of golf
courses to wetlands. March 17-19, 2024. 2024 GSA Northeast Section Annual Meeting. Manchester,
NH. Geological Society of America Abstracts with Programs. Vol. 56, No. 1, 2024 doi: 10.1130/
abs/2024NE-397801

« CAFE Summer Scholars Symposium Presentation for 150 participants: “Nurturing the wetland
forest, nature’s water filter” 9/15/2024. PI: Christine E. Hatch, Scholar: Cynthia Maddison

« CAFE Summer Scholars Symposium Presentation for 150 participants: “Fire History
Reconstruction of a Southeastern Massachusetts Wetland: Foothills Preserve, Plymouth, MA”
9/14/2023. PI: Christine E. Hatch, Scholar: Melissa Rymaszewski

« Hatch, Christine E. (2023). Climate Change in New England: Floods, Droughts and Water
Resources. Soil - Water - Food Nexus Symposium. School of Earth and Sustainability, UMass
Ambherst. October 25, 2023, Amherst, MA.

« Hatch, Christine E. (2023). Tan Brook: An Historical and Hydrologic Mystery in Amherst. Amherst
Historical Commission. September 21,2023, Amherst, MA.



« Hatch, Christine E. and Watts*, C. Lyn (2023). Groundwater Dependent Ecosystems: New
Massachusetts Wetlands Research. Massachusetts Water Resources Commission. May 13, 2023,
Boston, MA.
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