APA Sustainable Communities Webinar: Nature Based Systems In the West



The Built Environment =
a nested ecosystem

Frame: Bioregion and
Community Standards

Elements and Systems

Allied Professionals




Denver Urban Forest Plan

Landscapes
are valuable assets
for many
Colorado cities.



dnr.maryland.gov (May '23)



http://dnr.maryland.gov

N Marcia Tatroe,
Aurora, CO

Brad Lancaster:
Tucson, AZ >

Water in Biosphere (km3)
Groundwater 4000.0
Freshwater Lakes 125.0
Soil Moisture 67.0
Rivers 1.2

after Wetzel, SUNYesf.edu
1 km3 ~ 264 Bg




Water Budgets Explained

WATER BUDGET

Indoor (5000 gal/month)
plus

1. Calculate »
Outdoor Allocation

9. Allocate > 15 gal/sq.tt x LS sq.1t.
(ET curve Mar-QOct)










Improved Public Health
Provide Shade Optimize Water Use

Climate Resilient UrbanLandscapes

Plants for Pollinators
Capture storm water



ReSourceCentral.org 23 Colorado cities in ’22, and over 9400 GIB units


http://ReSourceCentral.org

Collaboration and Partnerships are Key

https:/ / pacinst.org/ publication /stacked_incentives



https://www.uu.nl/en/research/water-climate-and-future-deltas (May ’23)



https://www.uu.nl/en/research/water-climate-and-future-deltas




The value of trees for their aesthetic
functions is obvious. Many other less
obvious functlions contributing to the
value of trees are illustrated here.
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Winter warming

Wind obslruction Wind dellection Wind filtration

Nature Based Systems
are valuable assets



Triple

Bottom

Line

Water Research Foundation



nature within.info (May ’23)


http://within.info

Resources : Nature Based Systems - land and water planning

American Planning Association planning.org/divisions/groups/water
Lincoln/Babbitt lincolninst.edu/our-work/babbitt-center-land-water-policy
Center for Neighborhood Technology CNT.org
Pacific Institute pacinst.org /publication /stacked_incentives
Rocky Mountain Institute rmi.org

“ Growing to Its Potential The Value of Urban Nature for Communities,
Investors, and the Climate “

Sonoran Institute sonoraninstitute.org

Water Research Foundation waterrf.org
“Economic Framework and Tools for Quantifying and Monetizing the Triple
Bottom Line Benefits of Green Stormwater Infrastructure”

Paul W. Lander, PhD, M.Larch, LEED A.P.
dakota ridge partners

Boulder CO 303-717-5268
paul.dakotaridge@gmail.com
paul.w.lander@colorado.edu



http://planning.org/divisions/groups/water
http://lincolninst.edu/our-work/babbitt-center-land-water-policy
http://CNT.org
http://pacinst.org/publication/stacked_incentives
http://rmi.org
http://sonoraninstitute.org
http://waterrf.org
mailto:paul.dakotaridge@gmail.com
mailto:paul.w.lander@colorado.edu

Stormwater Strategies for an Uncertain

Climate Future

Presenter:

Jennifer Johnson, PE, CFM, LEED AP, Director of Resilience Planning &
Design

May 5, 2023 K] @nitscheng
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g Nitsch Engineering

Building better communities with you

Professional engineers registered in 21 states and the District of
Columbia, and with NCEES

Offices in Washington, DC and Boston, Worcester, Lawrence, MA
35 LEED & 1 SITES Accredited Professionals/Green Associates
14 Institute for Sustainable Infrastructure ENVSPs

100+ LEED Registered or Certified Projects

Award-Winning Sustainable Design Green Infrastructure Projects

Leaders in Sustainable Stormwater and Green Infrastructure



Nitsch Engineering’s Resilience Planning & Design team
delivers adaptable and multi-beneficial solutions for
more sustainable and resilient communities.

The Resilience Planning & Design team leverages its
members’ diverse expertise to collaboratively develop
holistic solutions in anticipation of climate change and

other stressors that will impact our environment.



Compounding Issues of Gray Infrastructure

Gray infrastructure will
dit ity with
Stormwater runs off paved and creeed I sapRcly
] ) climate change and larger
compacted unpaved surfaces, discharging StOFM events
unmitigated and untreated stormwater
runoff to River

Landscape is not considered
part of the stormwater

management approach
v - S & —

Gray infrastructure provides primary flow
conveyance to River

Age of systems, undersized infrastructure, and single purpose design



Increasing Sustainability and Resilience with

Nature-Based Solutions

$ } Stormwater from paved and Reliance on gray
grasemeeeh e . compacted surfaces is absorbed and infrastructure is relieved

cleansed by landscape and soils

1 1 Landscape and soils provide capacity to
1 1 address stormwater

t
0 lllll gt . -

Grey infrastructure provides J
“overflow” to River

Green and gray infrastructure partnered for maximum impact



Triple-Bottom Line
of Nature-Based
Solutions / Green
Infrastructure

ENVIRONMENTAL

ECONOMIC

- -_' i 1|
=l = R
T, |

Reduce heat island impacts

- Protect water supplies

- Reduce CSO discharges

- Reduce downstream flooding

~~ Restore natural hydrologic conditions

Recharge aquifers

Improve water quality

Reduce erosion and sedimentation

Sequester carbon

- Improve economic development



Implementing multi-beneficial nature-based strategies across

communities...

Permeable Pavement, Gallery

Bioswale, Salem State UniversityillGreen Roofs, Princeton University Automotive. MA

Wet Meadow, Frick Park Environmental Cente Bioretention, University of Virginia



...While balancing ecological stormwater management

and flood mitigation

Floodplain Restoration at the University of Virginia StormTrap Concrete Storage, Princeton Universit

Constructed Wetland, Scituate Public Safety Building, MA Underground Storage, Brooklyn Bridge Park, N




B Tools for Resilient Communities

Every aspect of site planning and design must be considered

Proactive Planning Increased Capacity Public/Private Collaboration

Vlzdimized Storzg: Data-Driven Design

—



Restoring Hydrology and Landscape Ecology

Dartmouth College
Hanover, NIH




Increasing Resilience to Climate Change

Boston and Camloricdge, WA



Balancing Restoration, Performance, Program

Boston City Hall Plaza



Building Consensus and Driving Innovation

https://www.bwsc.org/sites/default/files/2022-08/8.5x11-Green_Infrastructure_Handbook-02-07-2022.pdf



Building Consensus and Driving Innovation

: Integrated :
Climate Modeling — Informing

Change T '

= Precipitation Regulations —

Vulnerability — %torm Water Innovative

Assessment Surge / Sea Quantity and Site Designs
(CCVA) L] Bl Water Quality

Cambridge, MA



Considering Scalable Solutions

Tobin Montessori and Vassal Lane Upper School




Elevating Sustainability & Stewardship Initiatives

Chao Center, [Harvard Business School
SBostomn, MA



Planning for Future Development

Princeton University
Princeton, NJ



Measuring Impact to Catalyze Future Projects

Kennecdy Street
Washingtomn, DG
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Dialogue




NATURE-BASED SOLUTIONS IN DEVENS:

How Devens supports Green Infrastructure and LID

Neil Angus, FAICP CEP, LEED AP, LFA
Environmental Planner

Devens Enterprise Commission
neilangus@devensec.com



mailto:neilangus@devensec.com

Devens Overview

® 35 miles outside Boston
® 4400 ac. former base

® Superfund Site

® 1993 Sustainable redev.

® NBS and Gl as 1 tool to meet
SD goal

® DEC - Regulatory Authority
® One-Stop Unified Permitting



Regulating NBS and GI:
Site Plan (974 CMR 3.04)

Tree Preservation, Steep Slope Requirements

Limit Construction Impact Zones/ Prohibit Clear-Cutting
Penalty for removal of trees to be preserved

Native Landscaping requirements

Functional landscaping - reconnecting ecosystems
Green Roof & Green Wall Regs

Parking maximums



BMS NBS:

Cluster

Tree preservation (habitat)

LID drainage (SWM)

Green Building (WE, EE, IAQ, GHG red.)



BMS: Integrating NBS into buildings:
e Green roofs (AQ, SWM, EE, <UHI)

e White roofs (EE, <UHI)
e Green walls (SWM, AQ, Viewshed)




Regulating LID& NBS:

Stormwater (974 CMR 4.08):

Replicate natural cond. (90% on-site):

NBS & LID as a tool to meet
infiltration requirements

Decentralized systems
(recharge/preserve land)

Specifications for LID for guidance
(make it easy!)

* Veg roof

* Permeable pavement

* Reinforced turf, etc...

MA DEP, UNH SW Center


https://bit.ly/MADEPSWMS
https://extension.unh.edu/stormwater-center

Bio-filtration Landscape Islands: 27 Jackson Road

* MWCC 300+ spaces
* Proper design and construction key to durability




Regulating NBS:
Subdivision (974 CMR 2.07)

Additional street types — more green, less grey

Green & Complete Streets Standards (street trees, LID drainage, reduce pave widths, ped scale design)
Cluster subdivision — 5,000 sf lots, min. setbacks

Traffic calming measures (chicanes, bump-outs — additional LID planting within grey infra.)

Lot-level LID (pervious pavers, reinforced turf)

NBS and LID adds to community character



Regulating Gl and NBS:

Rainwater Harvesting
(974 CMR 4.00 & 8.00)

*Required for comm/ind. irrigation

*Inexpensive supply of water

*Preserves drinking water supplies

*Requires little treatment for non-potable reuse (SS)
(toilet flushing/irrigation)

*Reduces SW runoff, NPS pollution & erosion
*Reduces peak summer demand

*Easy to install/screen

*Plan early in design



Rainwater harvesting (90%)

Pollinator plantings — natural pest control, SWM
Automated process, pesticide-free

LID SWM — No CB’s, Biofiltration + GW Recharge

Locally sourced/farm to table same day (reduced F & VMT)



How did we get support for these regulations?

Education, Awareness, and Guidance:
Seeing is Believing!




Case Studies: 27 Jackson Road

Reduced site paving -$32,000
Reduced curbing -$50,000
Reduced stormwater piping -$14,000
Reduced stormwater structures  -$68,000
Increased landscaping +$12,000
Increased site preparation +$10,000
Increased soil mix +$18,000
Total Estimated Savings: -$124,000



LID Peer to Peer: 155 Jackson Road

* 70+ spaces

 Connected developer with DPW & other developers on “how to’s” for
construction and O&M




Pilot Residential Lot Level NBS and LID strategies:

* No gutters

* Pervious walkways

* Rain gardens

* Reduced lawn areas (cluster sub.)
* Street trees

* Gl & UHI reduction

* [tcan be done and IS being done!



. . . Make it even easier to do the right thing!
G I G U Ide' Ines. http://www.devensec.com/planning-docs.html



http://www.devensec.com/planning-docs.html

NBS & Tactical (sub)Urbanism

* Pilot bump out - reduced pavement width, still accommodating emergency egress, localized

infiltration, reduced heat-island, habitat




More Pilot Projects to show it works!

* Pocket Forests: additional NBS and GI Tool
— Mental & Physical Health Benefits
— Healthy soils for SWM and GHG reduction
— Air Quality/UHI
— Reducing lawns; Habitat Connections
— Additional Gl tool


https://climateresilient.wixsite.com/ayerdevens

Promoting NBS & LID as a climate adaptation/resiliency strategy:

Flexibility/durability for changing conditions
Local GW recharge/decentralized systems
Reduced flooding

UHI mitigation (better AQ &WQ)

GHG reduction




Education & Awareness:

https://climateresilient.wixsite.com/applecountry

* Trees/Forests as Carbon sinks

* Soils too!

 Wetlands sequester even more! (30-50x) 3% of earth area but storing 20-30% of global CO2
* Ecological benefits, public health

 NBS as a tool to integrate nature with development (Gl network)

* Strengthens argument for preservation of existing forests, wetlands, and soils


https://climateresilient.wixsite.com/applecountry

Education & Awareness:
* Health Benefits of NBS and Integrating Gl into Urban Areas

— Living Architecture Course on Street Trees and Gl: - Street Tree Health Impact Assessment
Reconnecting people with nature

https://livingarchitectureacademy.com/p/street-trees-and-community-wellbeing https://bit.ly/GreenStretsHIA




Education & Awareness:
Green & Complete Streets Policy & Project

Combined Policy to achieve SD goals
Integrating NBS into ROW
Combating climate change
improving public health & safety
Long-term cost savings

Creating socially engaging spaces.

Partnership — Tufts & Developer,
DPW, Fire

Design alt. for next phase

Developed guides for different
audiences

https://bit.ly/DECGCPolicy

https://devensec.com/sustain.html



Regulation Audit Tools:

Making Your Community Forest-Friendly: A
Worksheet for Review of Municipal Codes and
Ordinances - US Forest Service and Center for

Watershed Protection

MassAudobon Nature-Based
Solutions By-Law Review Toolkit

https://bit.ly/AudobonLID http://bit.ly/Forestfriendly



Collaboration is Key to Build Support!

e G| benefits vs Grey infrastructure
Maintenance, extended pavement life, decreased flood damage, exponential increase in
value vs. grey (depreciates), not out of sight!

e Partnerships with Public Works, Engineering, and Fire Dept.
e Training for Engineering and DPW staff. Creating manuals

e Connecting local Boards and Commissions:

e |D shared interests: efficient LU, public health, SWM, wetland protection, climate change — PZC,
BOH, CC, Eco. Dev.



Keys to NBS Implementation:

Reduce barriers (reg. audit)
Build consensus: education/awareness (case studies; fact sheets)

Seeing is believing: showing how it can and is being done

Market transformation (increased awareness = increased demand)
Balance of regulations, education, and incentives
Specs & Guidelines to help developers do the right thing




neilangus@devensec.com
Devens Enterprise Commission

L&

www.devensec.com
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