Saving Land,Water, and Money

with smart land use solutions

conserve restore protect save money

Framingham Public Library
July 19,2016

Stefanie Covino, Shaping the Future of Your Community
Project Coordinator
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What is Low Impact

Development?

€¢ |IDisan approach to land
development (or re-development)
that works with nature to
manage stormwater as close to
its source as possible.

LID employs principles such as
preserving & recreating natural
landscape features and
minimizing imperviousness to create
site drainage that treats
stormwater as a resource rather
than a waste product. 99

- EPA

aSmall-scale
Controls

Mimics natural hydrology
and processes.

3 Design

Elements
of LID

Conservation

Preserves native irees,
vegetation and soils.

Maintains natural
drainage patbems.

Engures sach site holps
protect the entire
watershed.

Directing Runoff
to Natural Areas

Encourages infiltration
and recharge of streams,
wetlands and aquifers.

Maintenance, Pollution
Prevention and Education

Reduces pollutant loads and increases
efficiency and longevity.

Educates and involves the public.

Source: Whole Buildings
Design Guide, wbdg.com



Development is sprawling
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What’s The Problem?

surface

40% evapotranspiration 30% evapotranspiration
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Natural Ground Cover 75%=100% Impervious Cover Source: EPA



Get it in the Groun

Flooding

Sedimentation
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Climate Change
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We Need to Change Course

Traditional

development )

surfaces

Impervious
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Stormwater
runoff

Water quality
impairment

Infrastructure
Impacts

Financial and
regulatory burden




The Value of Green:

Impervious, Runoff, Nutrients

Source: Harvard Forest Changes to the Land 2014

If we continue to follow opportunistic growth, in 2060:
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These allow for nearly the same amount of development,
but 2/3 of it is clustered development




A Different Direction:

Greening Your Communlty

Sustainable
development )

Increased
infiltration

Reduced Improved
runoff & more water quality
b groundwater
FJ%’M Intact
¢ Y infrastructure

Regulations met

Money saved
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Source: Center for Neighborhood Technology’s The Value of Green Infrastructure



Start Here.‘k

Conserve the natural green infrastructure already providing free ecosystem services
Incorporate LID and green infrastructure design into development
Restore the resiliency of urban landscapes through LID in redevelopment




Conserve

Conserve the natural green infrastructure already providing free ecosystem services
Integrate LID and green infrastructure designs into current development projects
Restore the resiliency of urban landscapes through LID in redevelopment
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Integrate

Integrate LID and green infrastructure designs into current development projects
Restore the resiliency of urban landscapes through LID in redevelopment




Restore

Restore the resiliency of urban landscapes through LID in redevelopment

-

h Street, Pietsfield, MA




Free Ecosystem Services:

Free services provided by the natural landscape

Every $1 invested in land conservation offers a $4 Return on
Investment in terms of these ecosystem service values

Flooding

Recreation
Quality of Life
Property Value

Public Health
* Air Quality

* Water Quality &
Quantity

Carbon Sequestration

MA forests provide over $3.8 billion
each year in free ecosystem services
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The Value of Green:

Reduced Paving Costs

Traditional paving costs $5-7/ft2. Reducing just a

short, two-mile road from 28’ to 20’ equates to a
savings of $422,400 - $591,360.

$ That’s half a million dollars saved by

reducing a short stretch of
pavement by just four feet per lane!

When the entire road is shortened for a condensed
subdivision instead of sprawling development, that

savings grows to the millions.



The Value of Green:

Reduced Clearing & Grading Costs

A 20-unit development with two-acre lots requires
40 acres to be cleared and graded.

* Conservation subdivisions that preserve 50% of
land save $200,000-300,000, while maintaining the
same amount of development.

G

R o=

The more
land you save,
the more

money you
save.




But where to conserve?

As of 2013,

over half of
the land in . ;
Massachusetes Planning for the Future

had not yet Recent Trends
been protected

or developed.

Permanenthy
Protected Land

4 of the remaining unprotected land
is of high conservation value.

{BiaMap 2)

During the period of 2005-2013,

I 3 acres of land per day were developed

{on average). Az development pressures increase, we can plan

our |and use for both a strong economy and a
safe, healthy environment.

acres of land per day were protected
{on average).

The rate of development plummeted during the
recent Great Recession. Lately, however, new
housing permits are on the rise.




www.massaudubon.org/mappr
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GET OUTDOORS  GET INVOLVED LEARN  OUR CONSERVATION WORK  NEWS & EVENTS  ABOUTUS

Mapping

Home - Our Conservation Work - Education & Community O... - Sustainable Pianning &... - MAPPR Project HEBEEERE °
An d OUR CONSERVATION WORK
Wildlife Research & Mapping & Prioritizing Parcels for Resilience Project

Conservation

Prioritizing Land Conservation

Ecological Management

Education & Community

Parcels for  owe

Sustainable Planning &
Development

Re S i I i e n C e Losing Ground Report

Shaping the Future of

Your Community Mass Audubon, in partnership with The Nature Conservancy and Resources
Program LandVest, developed Mapping and Prioritizing Parcels for MAPPR Tool
. . Vi
Preservation & Resilience (MAPPR) to allow Massachusetts conservationists to rapidly
Development Toolkit dentify specific parcels that, if protected, could contribute the mostto  Resources
Guidebook to achieving land protection goals. :
Involvement in Your " , ! . Questions
Community While land trusts, towns, and agencies have long relied on a wide
% ) 3 A : R For more information:
: range of maps and data sets to identify priority areas for land 2
Cost Effective Low TR A TN RIS 5 3 b MAPPR@massaudubon.org
Impact Development protection to meet their goals, MAPPR takes advantage of newly
{LID) available digital parcel data to identify specific land protection
Proj opportunities. MAPPR also helps land trusts, towns cies t :
( pp rtun.uea MIAPPR also helpsla 4d L'L.'Jt,, towns, and agen‘..e.‘ Project Partners
easily define and refine their priorities, discover new opportunities, ) =
Schools and extract the data necessary to take the next steps in land 'JwNaturc @
protection. Conservancy
Partners

Visitor Experience Support for MAPPR laﬂd[@S[
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Step |: Choose a study area:

town, county, watershed

MAPPR Toaol

Mapplng and Prioritizing Parcels for Resilience [MAPPR] allows land conservationists to Identify the parcals within a2n area of Interest that

are the highest pricrities for protection based on habitat quality. climate change resilis
ejarency to existing protected parcels. Analyses are based

oz, and other metrics such a5 parcel size anc
on ppen space data and assessor parcel data available through MassGlS as of

April 2015, 4% & result, ownership infarmation and pratection status may he inaccurate Tor sdme parced, ChedE with your 1o assessor
for the most up-to-date Infarmation. Please email any comments to mapprigmassaudubon.org.

Instructions  <how

Mone seledtted - elect one now.
Pre-caboulated Models g

Balanced Made

Resilience Mode

Aguatic Model

inlogical Model
Assign Model Vabees £

lesilent Sites for Conservation

Critical Linkages Priorities

Biohapd Core Habitat
Baahap2 Priarily Matural Communilies
BioMap2 Forest Cores
BioMap2 Vernal Pool Cores
BeoMap2 Wetland Cores
RioMap2 Aguatic Cores
BioMap2 Specles of Conservation Concern
BioMap2 Critical Matural Landscape
—  BaoMap? Landscape Blocks
BioMap2 Coastal Adaptation
Parcal Size
Block Sze
Adjacent to Pratection
Under-representad Sattings

Rel Layer £

Filter by Parcel Size @

saject mim parce| size ¥

Filter by Block Size (Unprotected Acres) @

selest min block size

Constrain Model Only Adacent to Protection g

Misc. Contrals 5
®  Show parcel priority ranks
Show parcel export 105
Hicle parcel labels
¥ Parcel priocity rank calors
Masz GIS Cpen Space Layer
Blocks of Contiguous Parcels

Map Type Selector
® Sirest Map
Satelite

Rum Moda! »

Study Area

Choose a category
Town

Study Area
County y v

Watershed

select a town

Barnstable
Barre
Becket
Bedford
Belchertown
Bellingham
Belmont
Eerkley 7)

Berlin
Bernardston for Conservation

Beverly zes Priorities
Billerica

Blackstone
Blandford e Habitat
Bolton

riority Natural Communities
Boston

orest Cores

Boxborough ernal Pool Cores
Baoxford

Eoylston

. Netland Cores




Step 2: Choose a pre-

calculated model

MAPPR Tool

Mapping and Prioritizing Parcels for Resilience (MAPPR] allows land conservationists to identify the parcels within an area of interest that
are the highest priorties for protection based on habitat quality, climate change resilience, and ather metrics such as parcel size and
ad|acency to existnng protected parcels. Analyses are based on open space data and assessor parcel data available through MassGIs as of
April 2015. As a result, ownership information and protection status may be inaccurate for some parcels. Check with your town assessor
for the most up-to-date information. Please email any comments to mappr@massaudubon.org.

Instructions show
Examples show
Study Area g) Filter by Parcel Size g
None selected - select one now, select min parcel size ¥ Pre-calculated Models IQ
Filter by Block Size [Unprotected Acres) Balanced Model
Balanced Model
Resilience Model select min block size ¥ Resilience Model
Aguatic Model .
Blological Mode Constrain Model Only Adjacent to Protection g .":".'C| uatic Model
Assign Mode! Values i Ref Layer @ Biological Model
Resilent Sites for Consenvation Misc. Contrals @
Critical Limnkages Priorities ®  Show parcel priority ranks

Shoay parcel export IDs
Hide parcel labels
#  rarcel pnarity rank colors
Mass GIS Open Space Layer
EloMap2 Forest Cores Blocks of Contiguous Parcels

Blokap2 Core Habltat

EloMap2 Priority Natural Commmunities

BloMap2 Vernal Pool Cores

EloMap2 Wetland Cores Map Type Selector

= Sireet Map
Satellite

BloMap2 Aquatic Cores
ElofMap? specles of Conservation Cancern
BioMap2 Critical Natural Landscape W
EloMap? Landscape Blaocks
EBloMap? Coastal adaptation
Parcel size
Block size
Ad|acent to Protection

Underrepresented Satti ngs



Step 2: Or choose your own

adventure

MAPPR Tool

Mapping and Prioritizing Parcels for Resilience (MAPPR] allows land consenvationists to identify the parcels within an area of interest that
are the highest priorties for protection hased on hahitat quality, climate change resilience, and other metrics such as parcel size and
adjarency to exisnng protected parcels. Analyses are based on open space data and assessor parcel data availlable through MassGIs as of
April 2015. As a result, ownership information and protection status may be inaccurate for some parcels. Check with your town assessor
for the most up-to-date information. Please email any comments to mappr@massaudubon.org.

Instructions show Assign Model Values @ Ref Layer @
Examples show L] Resilent Sites for Conservation
Study Area g Filter by Parcel Size i s . .
! - ! v Ll Critical Linkages Priorities
mone selected - select ane o,

SEIECL MmN parcsl sue ¥
Pre-caloulated Models &
Filter by Block Size (Unprotected Acres) & B BioMap2 Core Habitat

Balanced Model
Resilience Madel selecy min block size ¥

Aguatic Model

BioMap2 Priority Natural Communities

Constrain Model Only Adjacent to Protection ) - BioMap2 Forest Cores
Ref Layer @) _| BioMap2 Vernal Pool Cores
S for Cons an Misc, Contrals .
SliERTereansenaEna ' e BioMap2 Wetland Cores
Critical Linkages Priorities % Show parcel priority ranks

Show parcel expart IDs _ BioMa p2 Aq uatic Cores
Hide parcel labels
o Parcel pr I'l"IT:," rank Colors
Mass GI5 Open space Layer _I BioMap2 Critical Natural Landscape
EloMapZ2 Forest Cores Blocks of Contiguous Parcels .
BloMan? vernal Poal Cores ) BioMap2 Landscape Blocks
Map Type Selector 5

SloMap? Core Habitat BioMapZ2 Species of Conservation Concern

EloMap2 Priority Natural Communities

EloMap2 Wetland Cores

[l BioMap2 Coastal Adaptation

Cirpe 1
EloMap2 Aquatic Cores & Sireel Map

Satellite I Parcel 5ize

BloMap? spacies of Conservation Concern
Slobap? Crtlcal Natural Landscape Run Model » — Block Size

EloMap? Landscape Blocks B Adjacent to Protection

EloMap? Coastal Adaptatio .

S Under-represented Settings

Farcel Sire
Alock Size

Adjacent to Protection

Under.represented Settings




Step 3: Run Model

MAPPR Tool
Mapping and Prioritizing Parcels for Resilience (MAPPR] allows land consenvationists to identify the parcels within an area of interest that - R {_
are the highest priorities for protection based on habitat quality, climate change resilience, and other metrics such as parcel size and =9 )
adjarency to exisnng protected parcels. Analyses are based on open space data and assessor parcel data availlable through MassGIs as of I3
April 2015. As a result, ownership information and protection status may be inaccurate for some parcels. Check with your town assessor o o d
for the most up-to-date information. Please email any comments to mappri@massaudubon.org. 5
Instructions show ot Sy !”‘ (2
Examples show s =
Study Area g Filter by Parcel Size i /,:g:L~ 7
Mone salected - select one now celect min parcel size ¥ /"-5 .
Pre-caloulated Models & 2 =
Filter by Block Size (Unprotected Acres) & Ly -
Balanced Model Walnut Hilf
Resilience Madel select rin block size ¥
Aguatic Model
Flological Mode Constrain Model Only Adjacent to Protection §j
Aszign Model Values & Ref Layer @&
Resilent Sites for Conservation Misc. Controls (g
Critical Linkages Priorities =  Show parcel priority ranks
Show parcel export IDs
Biokap2 Core Habitat 7 :,.Ilullnfr:: :i::rili< colors
EloMap2 Priority Natural Communities Mass GIS Dpen Space Layer
EloMapZ2 Forest Cores Blocks of Contiguous Parcels
EloMap2 Vernal Pool Cores = =
Blomapz? wetland Cores Map Type Selector © ‘ L 55 ‘ J ;
BloMap? Aquatic Cores * E’l'_"""' Map : A = - 1
EloMap? specles of Conservation Concern |
Blodap? Critical Natural Landscape !
EloMap2 Landscape Elocks ‘
BloMap? Coastal Adaptation .
=arcel Size g | }
Black size ‘
ad]acent to Protection . ' ,’
Underrepresented Sattings ) o2 ,‘



The different modaels:
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Additional considerations

MAPPR Tool

Mapping and Prioritizing Parcels for Resilience (MAPPR] allows land conserdationists to identify the parcels within an area of interest that
are the highest priodties for protection based on hahitat quality, climare change resilience, and other metrics such as parcel size and
ad|acency to existing protected parcels. analyses are based on open space data and assessaor parcel data available through MasszIs as of
April 2015. As a result, ownership information and protection status may be inaccurate for some parcels. Check with your town assessor
for the most up-to-date information. Please email any comments to mappr@massaudubon.org.

Instructions show

Filter by Parcel Size @

Examples show

study Area g Filter by Parcel Size g select min parcel size ¥

Mone salected - select one now, zelect min parcel size ¥

Pre-calculated Models Filter by Block Size (Unprotected Acres) @
. — Filter by Block Size (Unprotected Acres)
dlanced ooeE

Resilience Model select rim black size. ¥ select min block size ¥
Aguatic Model
Blologlcal Mode Constrain Model Only Adjacent to Protection g ) . . B
Constrain Model Only Adjacent to Protection @
Assign Model Values i@ Ref Leyer &
Resilent Sites for Conservation Misc. Contrals @
Critical Linkages Priorities ®  Show parcel priority ranks

Misc. Controls @

Show parcel export [Ds
Hide parcel labels

Blokap2? Core Habitat
+ Farcel priority rank colors

Show parcel priority ranks

BloMap2 Priority Natural Communities Mass IS Open Space Layer Show par'l:'F_‘| Export IDs
EinMan? Forest Coras Blocks of Contiguous Parcels Hide parcel labels
BloMapz Wernal Pool Cores
EloMap? Watland Coras Map Type Selector g ¥/ Parcel priority rank colors
BloMap? Aquatic Corss ® Street Map Mass GIS Open Space Layer
Satellite .
EioMap? Specles of Conservation Concarn - Blocks of Co ntiguous Pa rcels
BioMap2 Critical Natural Landscape Run Model »
EloMapZ? Landscape Blocks _
Map Type Selector
EloMap? Coastal adaptation pIyp I"“}
Farcel Size ® Street Map
Block size Satellite

Adlacent to Protaction

Underrepresented Sattings



Nature does it best

“LID employs principles such as
preserving & recreating
natural landscape features”




Land Protection = Water

Protection

 Quabbin & Wachusett
Reservoirs serve 2.5 million

* Over 20 years,
Massachusetts VWater
Resources Authority spent

$130M to protect 22,000
acres of watershed lands

* Avoided ratepayer cost of
$250M on a filtration plant
and $4M/yr in operations




The Power of a Bylaw:
Westford

* Adopted a Conservation Subdivision bylaw in 1978

* Requires developers to submit both conservation
and conventional & Planning Board chooses
preferred

* 48 developments protected over|,700 of land




The Power of a Bylaw*

Westford

* Preserved local habitat

* Protected water
resources

* Created |3 miles of hiking
trails & public recreation

* Town didn’t have to
purchase the land
themselves, saving millions
of dollars

Rall Trall in Westford



Framingham Planning

and Dept. Public Works

Amanda Loomis, Town Planner
aloomis@framinghamma.gov

Kerry Reed, Stormwater Engineer
kr@framinghamma.gov



mailto:aloomis@framinghamma.gov
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Master Land Use

c. Encouraging Low Impact Development (LID) and techniques for

P I a n reducing runoff and heat island effects;

Task 4 — Best Management Practices:

° 1988 =S 2012/2014 Incorporate Low Impact Development [LID] Techniques and

Complete Streets features into town-wide design standards to
reduce the impact of the Town's roadways and provide access for

* Serves as policy guide sl rosdway users
and a framework for I —
fUture land use and Include requirements for green infrastructure in the land use
regulations:
dEVEIOp ment/rEdevelop a. Incorporate Low Impact Design (LID) standards into subdivision

me nt and site plan regulations;

° lncorporation of BMP and 5.2.2.2 Reinforce Low Impact Development (LID) Program

Standards

Ll D Provide additional standards beyond State Best Management
Practices (BMP) in the Subdivision Rules and Regulations:

a. Add program goals for LID;

TOWN OF FRAMINGHAM

b. Expand grading design recommendations; and

c. Update annual rainfall data and design software programs for
calculating stormwater events.

TOWN OF FRAMINGHAM




No one size fits all...
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Cluster By-Laws as an Alternative

to Conventional Subdivisions

Neighborhood Cluster Development

Open Space Cluster Development

Agricultural Preservation Development
Decrease development foot print = increase in vegetation

Stormwater Drainage System / Low Impact Development
Techniques - achieve sustainability objectives.




Recodification of the Zoning By-

Site Plan Review

eUrban Design Objectives
eBMP, LID, Energy
e\Water & Sewer Service
Infrastructure
eEnvironmental Impact
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http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjOoKGy8P3NAhXCOz4KHYRdDc0QjRwIBw&url=http://inhabitat.com/green-building-101-sustainable-sites/&bvm=bv.127178174,d.cWw&psig=AFQjCNFbUCQ4kXWCi2EDSzYoJTUZDmcDgg&ust=1468960079810711

* Methods to reduce
parking space
requirements = decrease
In pervious pavement

* LID and BMPs

* Landbanking

* Pocket Parks

* Pervious Pavement for
overflow

* Increased number of
trees
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Next Steps

e Corporate Mixed-use By-law

 Recodification: Land Disturbance and Stormwater
Management By-Law

* Subdivision Rules & Regulations




Shaping the Future of Your Community- Smart Land Use Solutions 2016

-
v v r »

How Devens promotes smart land use/water management

Neil Angus, AICP CEP, LEED AP BD+C, ND
Environmental Planner

DEVENS Devens Enterprise Commission

''''''''''''''''''''' neilangus@devensec.com



mailto:neilangus@devensec.com

Shaping the Future of Your Community- Smart Land Use Solutions 2016

Devens Overview

® 35 miles outside Boston

® 4400 ac. former base

® Superfund Site

® 1993 Sustainable redev.

® LID as 1 tool to meet SD goal
® MassDev. — Landowner

® DEC - Regulatory Authority
® One-Stop Unified Permitting

Londonderry o §Y¢

Nashua

Lowell

Leomin steu "Chelmsford

o =
¥ Cambridges o Boston

o Gloucester
Salem

Medford alynn

Eramingham

Quincy
Milford

Q
Worcester

o5, Brockton
Plymouth

St e [aunton

Pawtucket "o > Middieboro

o Providence
Cranstono

Warwick o BristolaFall River Barnstables..22

ch New Faimouth Eyann
: - Newport Bedford
@ ' Vineyard
Westerly South Haven
' Kingstown

N



Shaping the Future of Your Community- Smart Land Use Solutions 2016

1]

. Balance Eco., Env., Social Amenities: e
e 90 businesses, ~400 res. & ~5,000 jobs By
Growing residential population

New and expanding town center

1,100+ ac. Protected open-space

e, 07 ¥, T N TR
° °

8l « Parker Charter School

e Guild of St. Agnes, Transitions, Veterans
Housing, Shriver Job Corps

Work and Play....Live?
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How Devens has facilitated Gl and LID?

eStrong leadership (local gov’t)

What is desirable
to users?

eCommunication/Partnerships

eBuild on Progressive Strategy :

- Education Innovation
- Incentives ;
. . What is hat is viable
- Regulations (audit/amend){ | ‘CHCC i
- Guidelines technology marketplace
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Regulat
Site Plan (974 CMR 3.04)
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ing LID and Gl:

www.devensec.com/devserv.html

* Tree Preservation, Steep slope Requirements
Limit Construction Impact Zones
Penalty for removal of trees to be preserved
Native Landscaping requirements
Functional landscaping - reconnecting ecosystems
Green Roof & Green Wall Regs
Parking maximums



http://www.devensec.com/devserv.html
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BMS 89 ac. Campus:
e Tree preservation (habitat)

e Reduced parking footprint (UHI)

e LID drainage (SWM)

e Green Roof and Green Wall (SWM, EE)
e Green Building (WE, EE, IAQ, GHG red.)
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BMS expansion:
e Green roofs

e White roofs
e Green walls (SWM, AQ, Viewshed)
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Regulating LID and GlI:
Stormwater (974 CMR 4.08):

Stormwater requirements - replicate
natural conditions (90% on-site):

Decentralized systems - no macro- ===

VT

detention basins (local
recharge/preserve valuable land)

LID as a tool to meet infiltration
requirements

Require all projects to comply with
MA DEP SWM Standards
regardless of WPA (design
standards, LTMP)

“W’LN‘ L_+*£
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Stormwater cont...
LID standards and specifications :

e Biofiltration basins as preferred method (reduce curbing,
piping, structures) edge of pavement and low flow channel;

e Vegetated Roofs and walls (subtract from impervious
calculations)

 Permeable Paving (Porous asphalt, paving stones and
pervious concrete - DEP & UNH)

* Reinforced Turf (overflow pkg. and emergency access)
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Safely replenish local aquifers, preserve land, promote Gl
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= Showcase for SD & LID:
e ID stormwater and roofs

Ay

| ePorous pavement, reinforced turf
eComposting toilets
e Material Reuse — recl.barn siding

eEducation kiosk
eTrail connections (ONWR & Devens)
eNashua River access

~elt can be done and is being done!
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Regulating LID and GI:

Subdivision (974 CMR 2.07)
www.devensec.com/devserv.html

« Complete Streets Standards (street trees, LID drainage, reduced
pavement widths, ped scale design) ;/

e Additional street types (neighborhood, parkway — more green,
less grey)

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



http://www.devensec.com/devserv.html
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New Grant Road Nelghborhood Redevelopment

e Nelghborhood scale - ‘designed for people first!

. Healthy/actlve soually engaging nelghborhood
. -sidewalks, communlty gardens and active parks
~ -bikeways, traffic calming |

. Bump -outs, street trees
e Gl Adds to community character
* Lot-level LID (pervious pavers, reinforced turf)
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Regulating LID and GI:

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
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Rainwater Harvesting Case Study 85 Patton Rd.:

N.E.R Cent
Proposed Irrigated Area Drert MA.

102,000 =.1. landscape

Porous Pavement area: ~30,000 sf

e 42 435S sq. ft. Contributing
Roof Drainage Area

» £ It ' inAderanoe
W) 3 f‘ 1 urt
> d ' J
AA )
v L)
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(W]
\ Rainwater Harvesting

Storage Tank
Varied in ETHOS:

. , 20,000 Gallons
=™ Currently Proposed
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Rainwater Harvestmg Case Study 85 Patton Rd.:

Payback Analysis

Cost of Domestic Water = $9.65 per 1,000 Gallons
(Water plus Sewer: No Irrigation Meter Allowed)

Annval Stormwater Contribufion Number of Years to Payback
fo Irrigation Demand Harvesting System vs. Domestic
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Little Leaf Farms b

 ~110,000 sq.ft. greenhouse (Phase 1) =~

* Hydroponic baby green lettuce production - \ F
e Rainwater harvesting (80% of water demand) l/lH' 6 l/@“

* Automated process, pesticide-free Farmg

* Locally sourced/farm to table same day. BORN LOCAL. RMSED RIGHT.
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Education & Awareness
Seeing is Believing:
CASE STUDIES

(yes, it really works...and in most cases better than traditional!)
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LID Case Study: 27 Jackson Road

e MWCC 300+ spaces
* Proper design and construction key to durability
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Low-Impact Development (LID)
Devens Case Study: 27 Jackson Road

Reduced site paving -$32,00!
Reduced curbing

-$50,000
Reduced stormwater piping -$14,00
Reduced stormwater structures  -$68,000
Increased landscaping

+$12,000
Increased site preparation
‘ +$10,000
deased soil mix e

.....
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LID Peer.to Peer: 155 Jackson Road

* 70+ spaces
 Same developer as MWCC
e Connected developer with DPW & other developers on “how to’s”
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LID alternatives
* Underground infiltration system alternatives for constrained sites
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Lot Level LID strategies:

* Nogutters
Pervious walkways
Rain.gardens
Reduced lawn areas
Street trees
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Other Ed./
Awareness
Strategies:

e Value of trees (Gl)

* Street tree inventory
and replacement
program

Triple Bottom-Line Benefits of Street Trees in Devens

1. ECONO#IC:
- Incremmud property waluw: rwallor s of lrew-domd chrwab »3 comparobe nen res-lined sfreeh
ve show v W 18 raas ame / buzinass | $ yred 1 straaty!
\Nelcomc ) - have shown anywaere batveeen 51896 nerease n home /busines: valve. Peophle prefertree linad stroats

Reduced Energy Costss 1iraats and parking 'o% can nere,

impad erergy cosk lo hamecvner end cntumer. The shoda providad from strasl frees, con dvos
evens enargy bilk for o howehold by @ much oz 10°G

Retuen on Investmenh for a planting cost of $250.8600, o zingle street free retumns over $90,000 of
direct benafits [notin
Extunded povemert ez 1he S ade of strael fress reducs doiy heating and ceoling (wxpantion/
contracticn) of asphalt (gray Infrastrocture) ond con axtand the e of povement up s 6096 bongar. Thi
frontiotes inta a significant cost reduction for montaining street systams
Energy: Tioman from frees iz o poterdiol source of raneveable ensrgy for JAuicpdihes

e local tamperatures which con signdiconty

me of the tras

ding oesthetic socal and mavircamental) in the 11

2. ENVIRONMENTAL:

Grey Infrastuchure o Green Infrastrueture: Tha laares, brandhes and tronks of straet traas (graes
infrestructure] con capture up to 309 of o typical rainfell event through absorption and evoperation
Tree root systems can absord up o another 3096, msulhng n recueed Hommwater runofd and potential
flooding. Thic alee racut in lmsz man-made dranoge nfraskruciure (catch besiny, piping, cention ponde)
Climerte Change MBgetion: lcove: absorb harmiul pollvtent ke carben ciaxida (COp) carbon
manowide |OO), volahle organi: omaound: [VOC] nitrogen axidas [NOx) end particdate mattar [PM)]
such as dint, dust and zoot, Streer tress abzorb nine times more polivtents thon more detosd traes,
converting thate harmdul gosces back infa axygen and other ureful and natural gesce:

Alr Quality: <hading providad by fraes can mduce loce! temperaturas by up to 15°F, whidch delpz reduce
the o=ation of ground-evel ozene — o major ontributor to smog & rezpiratory problams in kids Sadule
Habitak: crest tress provide a caropy, mat drudure and cefling for impertant insect Shaderial life below
the surfaos Above the sudfacs, they provide biamess, mdrent and habital for birds Scthar waldlife

3. SOCIAL:
Public Sufetyr streat frees help reduze solar glore and define the madiice edge and thar cancpy awer
provides shadng and separation from tha rocd thet con halp preted pedeztnans, guide motorists

maovamants ond halp them battar cszew theirspead. Thesa ofiriby sad mory motoried to averose

arealer costion maulling in reduced (paecs
lined with trees.

Public Health: trae: mduce UY exposure for padestnans ond hova a naturol calming effact vwhich can
halp reducs “read roge”, lacal crme and vasdaliz mprovng the tafaty of strasts ond
nuighbohoodi. Vaval acows o e hai alio basn thown lo have a ehobdilaling mpad co cur
recovary from ilbass.

Noise Reduchion: slowar veride spead: as o msult of draet raer can recica engne and fire noise. Their
laaly vepgslation can alto okiorb o greal deal of w 0 meighborloods

Austhelies: lrews provida a Q_J-lrdlul-:l.'"llhllj'.' of the vrban @wircrmend and alo provide o scresn for
utility poles, light poles, onstreet and off straet pording and other features shet create veve! pollution
The assthatics of dree linad drast: ond grasn space: havs bean shown ta have pasiive prycrolgiod

by @ much e 18moh] ar vl g lewer ccodent on shraeb

bemliti indoding lowear rete: of strais, bleod praasvre and mentel ilhas

Trer Removal Replacement in Devens:

For all of the aboré ragiom, tha Devans Evterprie Commbision (DEC) regulates fraa removal Besidant )/
buzinas: awners should conract she DEC pbere t0 removing trees from their property. For alist of
nonsmvasive rirast trme spacier recommendotions, vicit wess devesie s com Srdscers g decrege 307 24ml

hozDevalapmeans, in conpnchion with the DEC, has alzo concucied g siraes rrae prventory n on affort to
batler corm for and monage sh

wl ire

sothin Dewvees Annuval acescment, fnmming and meploosment wi
halp ansura straet rae contizua to thrva within Devers and benafit evaryona'’s triphk bottom-lna!

Focts and Figuree from #im USDA Forest Servics b fw v fcfnd o /- Fos maare infosm afien, c ondact the DEC Enterprive Commission of 978.772.8831



Shaping the Future of Your Community- Smart Land Use Solutions 2016

Biomass-potential enetgy source » ’ ' ~ '
R . Biomass, habitat and nufrients tor

A S y : b
- - ] Y ‘ birds and other wildlite

' Visval screening for large

expanses of pavement and

Reduction in storm water .
vhilthes

runott and tlooding

-~
Decreased Energy demands
tor adjacent buildings
. .
Absorption of harmtul poliviants .
(natural tilfess)

Noise absorption/buffering
S
" = o~ -
. ,f.ﬁ‘
L =) A |
3 ._.! o | s

r .‘;-.-.a = | Increase in Property Values

'i
Extended pavement lite from shading

0 Reduced Urban Heat Island Effect "';; : : A H l‘ll

A B Reduced UV exposure for pedestnans .
S mme e

. r - ——
Reduce solar glare tor drivers saen 2N '
R | » Rehabilitation and stress
. relieving athibutes
T - AP —

drivers in befter assessing Detine stieet edge and profect pedestiians | R ——r—
their speed (hattic calming) g T SR e e———NL R : .

Provides context and auds N

_

s | &
-
-t b s-‘
Root Structure and soils provide addifion storm water
management and subsurtace habitat and nutrients tor
important bacleria and organisms.




Shaping the Future of Your Community- Smart Land Use Solutions 2016

Promoting LID as a climate adaptation/resiliency
strategy:

* Flexibility/durability for changing conditions
* Local GW recharge/decentralized systems

e Reduced flooding

* UHI mitigation (better AQ &WQ)
* GHG reduction W

Building energy efficiency
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Policies and Guidelines:

Make it even easier to do the right thing!
* Green Roof and Green Wall policy

* Green Roof Inspection Report

* Green Infrastructure Guidelines

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



http://www.devensec.com/planning-docs.html
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Green Infrastructure Guidelines:
* Emphasizing how Gl & LID meets multiple reg. requirements
 Mapping of where Gl connections are needed most

* Appendices with examples, resources

* Helping to Achieve multiple Plan objectives (Land use,
conservation, recreation, sustainability)
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Incentivizing LID & Water Efficiency in Devens

e COST:

e Cheaper upfront infrastructure costs offsetting long-
term maintenance costs

e Not out of sight, out of mind

e Supply/demand. Efficichy now — less susceptible to
fluctuating prices (peak water)
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Incentivizing LID & Water Efficiency in Devens

* GB Incentive Program: LEED® certification = 15% fee
refund
e SWM credit green roofs

e USGBC LEED Credit templates

e Need to do more on reuse/{eclamation
——
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Keys to LID and Gl Implementation:

e Reduce barriers (reg. audit)

 Building consensus: education/awareness (case studies; fact sheets)
* Seeing is believing: showing how it can and is being done

* Balance of regulations and incentives that facilitate smart, efficient,
healthy development

* Guidelines and developer assistance to help do the right thing
Market transformation (increased awareness = increased demand)
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LID Resources

e MA DEP Stormwater Handbook:

http://www.mass.qov/eea/agencies/massdep/water/requlations/massachusetts-
stormwater-handbook.html|

EPA LID Fact Sheets:
http://water.epa.qov/polwaste/qgreen/index.cfm

MA Smart Growth/Smart Energy Toolkit
http://www.mass.qov/envir/smart growth toolkit/pages/mod-lid.html

UNH Stormwater Center
http://www.unh.edu/unhsc/

EPA Municipal Rainwater Harvesting Guidelines
http.//www.slideshare.net/K9T/t3j419



http://www.mass.gov/eea/agencies/massdep/water/regulations/massachusetts-stormwater-handbook.html
http://water.epa.gov/polwaste/green/index.cfm
http://www.mass.gov/envir/smart_growth_toolkit/pages/mod-lid.html
http://www.unh.edu/unhsc/
http://www.slideshare.net/K9T/t3j419

Shaping the Future of Your Community- Smart Land Use Solutions 2016

- - . . ' .
= /: N e e N RN
‘ s ..' R - «

P %~ g R 1 & -;; - il
¢ BRI 3 S

o3 1
eI
[ SR

Thanks!

heilangus@devensec.com

Devens Enterprise Commission
www.devensec.com



mailto:neilangus@devensec.com

Technical Assistance

* Meeting with municipal staff
and public officials

* Answering questions &
sharing resources

* Bylaw analysis review of local
land use regs compared to
best practices

* Final report for each
community




Take Home Messages

* Natural Gl provides numerous
free services

e LID/GI offer numerous
benefits including quality of life, @ |
economic, and environmental '

e LID/GI are cost effective
techniques

* It’s been done! Resources are
available.




Take Home Messages

We can’t continue on our
current, business as usual path.

* Conservation design, narrow
streets, & LID drainage need
to be the preferred,
easy-to-permit option

* Do your bylaws encourage
sustainable development?
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