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Soaking up the rain: 
It’s all about the soils



01 – Workshop context



Mill River Watershed

No Loose Braids

A two-year project made possible by an Action Grant from the 
Massachusetts Municipal Vulnerability Preparedness Program 

to the Town of Williamsburg.

Planning for Flood Resilience



Project Elements

Technical Analysis
• Create up-to-date flood maps that show current 

and future flooding
• Assess climate vulnerabilities and flood 

mitigation opportunities in upland areas 
• Identify sustainable housing opportunities

Resilience Building
• Community engagement in the project from 

start to finish
• Public participation in the design of the Mill 

River Greenway
• Landowner participation in climate-resilient 

land management strategies throughout the 
watershed

Regulatory Review
• Review town bylaws and regulations for 

ways to increase flood protection
• Recommend resiliency standards for bylaws 

and regulations

Holistic Watershed-Based Plan
• EPA 9-Element Watershed Plan
• Stormwater infrastructure mapping
• Upland watershed stewardship 
• Collaborating across town boundaries with 

other stewards of the watershed

Engagement
• Town boards - Landowners - Indigenous Land 

Stewards - Dunphy School
• Greenway Design Charette & community 

visioning
• Resident involvement in flood solutions
• Backyard workshops to build climate resilience
• Interactive web-based mapping tool with 

watershed data



Looking at water

• Including current and future flooding
New Flood Maps
Regulations Review
Areas for Improvement

• Water quality
Sources of Pollution
Green Infrastructure



and forests

• Benefit of forests for flood mitigation

• Indigenous land practices with No 
Loose Braids

• Soil analysis of upland areas

• Balancing climate resilient forest 
conservation with development needs



What is a 
watershed?



Go from thinking  
about just this

8

TO ALL 
OF THIS

Source: New England Public Media



02 – Land development and     
unintended consequences



Floodplains

• Lands adjacent to river 
that are an integral part 
of the system

• Dynamic land area that 
regularly disturbed by  
inundation during high 
flows

• Form and ecology is 
shaped over time in 
response to natural 
processes driven by 
periodic flooding 

Reconnecting Rivers to Floodplains, American Rivers, 2016



What do you 
notice in these 
next 3 images?

Digital Commonwealth, Plan of Williamsburg 1831





Digital Commonwealth, WPA Project 1939







Development of land changes the relationship with water,
increases surface runoff 



Historically approach has 
been to: 

• Convey rainfall away…as 
if a waste product

• Use drinking water to 
irrigate lawns and 
gardens



Many impacts associated with 
“conveyance” approach to stormwater

Rule of Thumb: At ~10% watershed 
impervious cover we see:  

• Water quality issues

• Stream erosion

• Increased flooding

• Reduced groundwater recharge 
and baseflow to rivers, streams

• Impacts to biological  
communities

• Loss of recreational uses

• Shellfish bed closures



Increased flooding

The greater the impervious 
cover, the greater the 
likelihood of flooding

An equation that we are 
recognizing more and more

WWLP, July 2023 flood coverage





03 – Finding solutions



Shift in thinking about rainfall

From: Nuisance To: Precious Resource

Pipe and convey Mimic natural processes and 
integrate management of 
stormwater with land use

Protect property

Reactive - solve problems
Protect property and habitat

Proactive - prevent problems



This shift is reflected now at 
varying scales in:

• Single lot and larger 
developments – distributed 
systems to capture, treat, soak up 
rainfall

Cottages on Green, East Greenwich, RI
Photos courtesy of Jonathan Ford, 

Horsley Witten Group

• Municipalities – green stormwater 
infrastructure along streets and 
on public properties

• Watershed – conserving key lands 
to promote river function; even 
buy outs in some places to make 
“room for the river.”



Source: FEMA



• Protect natural drainage systems and pathways
• Preserve natural areas and native vegetation – trees especially!
• Reduce/remove “impervious” cover
• Find ways to disconnect areas from draining to roadways/municipal 

storm system/nearby rivers and streams
• Manage rainfall and snowmelt as close to source as possible 

Soaking up the rain =                               
facilitating the natural water cycle





04 – Why soils matter



Soil type has a lot to do with how 
well rainwater soaks into the 
ground.  

Sandy, loamy soil soaks up water 
quickly.  

Heavier soils with clay don’t soak 
up as well.  

Max Graham, Yale Climate Connections





Soils in Williamsburg





253B – HSG A

31A – HSG B/D

260A – HSG B





Activity!

Get an idea of soil 
at your home or 
business





https://digsafe.com/data/how-it-works/a27fd434-4e88-47c0-81a5-9c0f4508a583.pdf







· The topmost layer of 
the soil is where 
organic matter is 
found, averaging only 
about 5% by volume. 

· Of that average 5% -
80% is humus, 10% is 
roots, and 10% is 
organisms. 

Soil Organic Matter and Water Retention 

Topsoil Pros



· By feeding the 20% or so of living 
organisms (plants, animals, and 
micro-organism), the amount of 
humus increases. 
· For every 1% of organic matter 
increase in the topsoil, water is 
retained and stored inground – as 
much as 25,000 gallons per acre. 

That’s the same amount of water 
as a 33’ round above-ground 
swimming pool with 5’ of water! 



• It’s considered best practice to 
get a soil test completed so 
you know how much organic 
matter exists in your soils. 

• UMass-Amherst conducts soils 
analysis for property owners 
($20), with organic matter at 
an additional price ($6). 

UMass Soil Lab: 
https://ag.umass.edu/services/soil-
plant-nutrient-testing-laboratory 
Soil testing order form: 
https://ag.umass.edu/sites/ag.umass.ed
u/files/pdf-doc-
ppt/routine_home_grounds_101019.pdf 

Amending Topsoil, Adding Organic Matter 



• Strategies to amend your topsoil to 
increase organic matter varies 
depending on your ground cover, i.e. 
lawn versus gardens vs forests 
 For lawns, consider applying a thin 

layer of organic compost in the late 
fall and switching to a more organic 
approach to lawncare. 

 For gardens, use non-dyed mulches, 
leaf litter, or wood chips 

 In wooded areas, best to let nature 
take the lead and keep your forest 
healthy! 

UNH Extension



Upcoming events in this series
Sat, April 13: Harvesting Rainwater: Cisterns and Rain Barrels

Patty Gambarini and Kyle Finnell
Pioneer Valley Planning Commission

Sat April 27: Soak Up the Rain: Rain Gardens and Bioswales
Rachel Lindsay, Regenerative Design Group

Sat. May 4: Soak Up the Rain: Porous Paving
Rachel Loeffler, Berkshire Design Group

www.hilltownlandtrust.org/get-involved/events



05 – Questions and discussion


