ENCOURAGING GREEN INFRASTRUCTURE TO
MITIGATE TRANSPORTATION IMPACTS

BARBARA WYSE, HIGHLAND ECONOMICS

IN PARTNERSHIP WITH THE NORTH CENTRAL TEXAS COUNCIL OF GOVERNMENTS
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THE SETTING: NORTH CENTRAL TEXAS

Dallas-Fort Worth Metropolitan Area

BIG Growth: 7.2 million people 10.7 million by 2040

q

PROBLEM: Few requirements to mitigate environmental impacts of transportation
projects, and mitigation viewed primarily as a cost by local governments

APPROACH: This project, sponsored by North Central Texas Council of Governments,
which provides: L

= Regional transportation planning
= Technical assistance for local governments

North Central Texas
= Council of Governments
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ABOUT THE PROJECT

Example Mitigation Measures

. .. . = Bioswales/Detention Basins/Wetlands
= Goal: Demonstrate benefits of mitigation . pervious Paverment
(and costs of not mitigating) . Trees

Riparian Planting
Wildlife Corridors

Streamflow regulation

= Audience: local transportation planners and policy makers © Noise/Light Mitigation

= 2 Steps: Data Collection & Web-Interface Decision Tool

Photo Source: EPA Green infrastructure website
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CHALLENGES & APPROACHES

Approach: Interviews with local stakeholders to identify key services/mitigation measures,

= How to focus the analysis? (Started with 20+ services and 20+ mitigation measures) mﬁzj ﬁ?p
identify final ecosystem services people value and general ‘types’ of mitigation. o

W

= How to quantify values given relative limited data on urban ecosystem services and ]
transportation mitigation measures?

Approach: Focus on the financial values that mattered to local officials, heavily rely on local

information, qualitative assessment of some measures/services, and work with ranges to
reflect uncertainty

= How to make model values applicable to all of the diverse environments in region?

)
<
/)

Approach: lden?’fy key, easy to answer project and site biophysical variables for user entry
(e. g)., acreage of impervious area, type of habitat converted, whether recreation is affected,
etc.
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3 TYPES OF MODEL DATA DEVELOPED

= Environmental Costs Per Acre of Impervious Area/Habitat Conversion with No
Mitigation

= Environmental Benefit per Acre of Mitigation (e.g., reduced pounds of nitrogen in
runoff, reduced pounds of NOx in air, etc.)

= Annual Economic Benefits per Acre of Mitigation (S/lb of nitrogen, S/Ib of NOx, etc.)




FINDING HIGHLIGHTS

Highland Economics

= We know a lot about trees, and they have high economic and social returns.

= We know some about stormwater management benefits for other mitigation measures, but £
not much else. i

= BC> 1 clearly for street trees/preservation of tree canopy, pervious pavement, and likely
for detention ponds, riparian planting, and wetlands.

Photo Source: EPA Green
infrastructure website

= Raingardens/bioretention ponds may have low quantified benefits relative to costs.

= Limited data, so qualitative assessment of noise mitigation, light mitigation, wildlife
mitigation, and streamflow regulation.



DRAFT TOOL — INPUT PROJECT DATA

1. Draw Your Project Boundaries =

Project Details

el iy

New Roadway

Mumber of Lanes:

2 Lane Road




COMMUNICATE RESULTS — ENVIRONMENTAL COSTS IF M
NO MITIGATION

Highland Eco':n?omics

3. Environmental Cost +

These numbers represent the environmental cost of one acre of transportation project if no stewardship efforts are implemented. The transportation project may be larger or smaller than one acre,
affecting this cost. All environmental costs are not represented here, only those that could be quantified for the North Central Texas region. Therefore, the transportation project may have additional
environmental costs.
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DRAFT TOOL — SELECT MITIGATION MEASURE

4. Stewardship Options ¥

Stewardship options that match your project’s size and location. Select an option to view details below.

Riparian Plantings
Waetland Restoration

\

Bioswale : Detention Ponds

Bioretention StormwaterSierege -
-

WATER QUALITY, WATER QUANTITY,
AETHETIC VALUE

WATER QUALITY, WATER QUANTITY,
AETHETIC VALUE

WATER QUALITY, WATER QUANTITY, VALUE
OF SPECIES, WILDLIFE

CGreen Space

WATER QUALITY, WATER QUANTITY, VALUE
OF SPECIES, WILDLIFE

AETHETIC VALUE, RECREATION VALUE,
HEALTH BENEFITS, TOURISM

AETHETIC VALUE, RECREATION VALUE,
HEALTH BENEFITS, TOURISM

Reduction of Artificials

AETHETIC VALUE, RECREATION VALUE, | | AETHETIC VALUE, RECREATION VALUE, I AETHETIC VALUE, RECREATION VALUE, ]

Privileged and Confidential, DRAFT



COMMUNICATE RESULTS — BENEFITS OF MITIGATION

Highland Ecdﬁomics

EEBS Tool

EEBS

Home > Stewardship Evaluation Tool

Economic & Environmental Benefits of Stewardship saiation ool

@ Stewardship Evaluation Too
1. Draw Your Project Boundaries

E Documentation <

i Stewardship Options ¢

€ Graphics < A Instructions
Click the polygon icon in the top right
and then click on the map to draw your
W Maps < project area. Double click or click the
first point to complete the polygon.

You can update your project area by
clicking it again. The first click will give
you a bounding box for scale, rotation,
and movement of the entire shape
Clicking it a second time will allow you
to edit each point of the polygon. When
finished editing, click somewhere off of
the polygen to submit your changes.

Acres Tree Canopy Acres Impervious Feet of Streams Acres Flood Zone Acres Wetlands

Privileged and fidential, DRAFT




THANK YOU!

CONTACT INFORMATION:
BARBARA WYSE
HIGHLAND ECONOMICS
BARBARAWYSE@HIGHLANDECONOMICS.COM
503-954-1741
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TRANSPORTATION PROJECT

Avoidance measure reduces impact

#  Charigs in acragga of |
#  Birgegss and Tpe el h

KEY BIoPH YSK AL CHANGES

s o
Charig i qusl iy [
BEa L

Chariga i rium b of i e sy G

# Deriadi®y aridl |G sn o
dirsd cpman®

Mitigation measure reduces environmental impact

KEY ECOSYSTEM SERVICE BENEFTS

M e D%y

Pl @ Dppesrton S Ol iy
e il iy

ke T 1% 7 St i, vyl o caned) 0 womari iy
Fliad Asggul &8 an

Tiam pamraara Raggal a8 en

Alr Dl iy

Economi@value generated
b

KEY BOONOMIC BENEFITS

e Triafrmiamn? Coat (Capital & Pl Sraniaa)
Aar e Walus (Prepa®y Yabue Presy)

szl Dt g 's'al ina

Haalth Ceat and Banafis

Irr i e S & Hab: ! Frsrsafen
Pl cri ‘o'l s

Erisargey Cezaii

LIXN

Highland Economics




Table 1-1: Quantified Costs: Tool Inputs on Environmental Costs of Transportation

A
Stormeates Kunoff 2 029 &1 Annual Gallons of Bunoff f Acre of Impervdous Area f Year
Water Quality °
Sediment Dl -1 342 Annual Pounds in Runaff § Acre of Imperdious Area § Year
Mitragen EE-165 Annual Pounds in Runaff § Acre of Imperdious Area § Year
Piaes pfaoe s 1.0-2.2 Annual Pounds in Runaff § Acre of Imperdious Area § Year
Hecreation ¢ 636 - 3 300 Wisits Per Becreation Area Acre Converted § Year
Urban Heat lsland * 4, GR7 Energy Use f Acre of Tree Canapy Remaved § Year
Habitat
Wetiand Rineran 1 dcres Heduced Habitat ' Acres Mabitat Converted
Tarractricl Mo bitat 1 Acres Heduced Habitat ) Acres Mabitat Caonverted
Air CQuality
Particulate Matter 12 5 - 509 Annual Pounds / Acre af Tree Canopy Removed f Year
Mitrogen Dioawide 15-125 Annual Pounds / Acre af Tree Canopy Removed f Year
Sulfur Dioxide 1.8E-B.2 Annual Pounds / Acre af Tree Canopy Removed / Year

LX\

Highland Economics



Table 1-2- Quantified Benefits: Tool Inputs on Environmental Benefit

Erviranmental Benefit

Mitigation Measure

Bensfit

Unit

Water Quantity - Bioretentinn 6.5 -1E.6 Annual Milhion Gallons Retained f Acre
tatpr miaater Capture} ) Year
Detention Pands 72-3E4 Annual Milhion Gallons Retained f Acre
§ Fear
Wetlands 10.0-50.2 Annual Milhion Gallons Retained f Acre
§ Fear
MNatural Areas 6.5 -50.2 Annual Milhion Gallons Retained f Acre
) Woar
Pervious Pavemeant OLES - 0.93% Annual Milhion Gallons Retained f Acre
§ Fear
Water Quality g Bioretentinn 2-1% Annual Tons Retained § Acre [ Year
(Sadiment Capture] Detention Pands 1-35 Annual Tons Retained J fcre [/ Year
‘Wetlands 7-54 Annual Tons Betained § Acrel Year
MNatural Areas 2-54 Annual Tons Retained § Acref Year
Pervious Pavemeant 058 - 0.64 Annual Tons Retained § Acref Year
Water Quality g Bioretentinn 31-314 Annual Pounds Baetained [ Acra) Year
{Mitrogen Capture) Detention Pands 27 - 1,003% Annual Pounds Retained [ Scra) Year
Wetlands 16 - 760 Annual Pounds Retained § Acraf Year
MNatural Areas 16 - 760 Annual Pounds Baetained [ Acra) Year
Pervious Pavemeant 4-11 Annual Pounds Baetained [ Acra) Year
Water Quality g Bioretentinn 4-41 Annual Pounds Baetained [ Acra) Year
{Phospharus Capture] Detention Pands 0-72 Annual Pounds Baetained [ Acra) Year
‘Wetlands ET-139 Annual Pounds Batained [/ Acra) Yeaar
MNatural Areas 4-139 Annual Pounds Baetained [ Acra) Year
Pervious Pavemeant 05-1.0 Annual Pounds Baetained [ Acra) Year
Recreation Cantext Sansitive 696 - 3,000 Annual Visits Per Recreation Ares Acre
Detention Pands § Fear
Wetlands 696 - 3,000 Annual Visits Per Becreation Area Acra
§ Fear
Parks 696 - 3,000 Annual Visits Per Recreation Ares Acre
§ Fear
Encrgy Use * Tree G0.8 Annual KWh savings / Tree / Year
Air Quality Trees 015 - 0.62 Annual Pounds Batained [ Tres § Year
{Particulate Matter) *
Afr Quality [Sulfur Trees 005 -0.15 Annual Pounds Batained [ Tres § Year
Dioxide) *
Air Quality [Nitrogen Trees 002 -0.08 Annual Pounds Batained [ Tres § Year

Dioxide) *
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Table 1-3: Quantified Benefits: Tool Inputs on Economic Benefit

Enviranmental Banefit Efonomic Walue Uit
Stopmaates Management © 41,000 - 51,100 4 [/ Acre impervious [ Year
Water Quality {Nitrogen) * %1 - 510 4 J Pound
Water Quality {Phospharus) ? %1 - 510 4 J Pound
Water Quality [T55] - S 4/ Tan
Recreation * 53 - 525 Per Visit Benefit to Befpeator,
Energy Savings * GO 1165 4/ kEWh
Mpsehetics SE0D - 5900 4 ) Sereet Tres § Yaar
Air CQuality [PMa] * a7.36 - 51985 4/ Pound
Air Quality [N} 5 4 50 -511.54 4 J Pound
Air Quality [S0a) S167 - 51840 4 J Pound
Habitat, Tarrastrial 5100 - 750 G J Acre J Year
Habitat, Wetland/Riparian G500 - 511,400 4 Acre [ Year
Pavement Maint=nance Costs 3. 50 - 517 4 Tres f Yaar



Table E5-1: Annual Economic and Socdial Benefits Per Acre of Mitigation Type .
S = Small Benefit, $5=Moderate Benefit, $$SHigh Benefit m

Benefits

= Energy Eodusced

. Alr Cpuality . Savings
Annualoed fupdded  Stinmwater Recreation \ Mpsthetic Road . .
Comts Flooding Bemefi Lo i Benefit ) Benefiis Malntenance nghland ECOn0mICS
Benefit Heat cm

Island]

IRkl gartion

Fl o s ne

Tinse F|:|n1lng_ 536 - 557 45 5 L5 %1.50 5 57 5300 5 5350 -517 5300
{pear trad, reak 515.50 5500 5850+
per aome|
Tres Canapy Mak 45 555 $1.020 L120 52,100 555 255 25 55 3,240
Availlable 513,840 51,270 575,000 LR 010+
Debenkiom 515,500 5500 55% 51,0320 5% 52,100 44 14 14 M %3 E00
] S4E £00 511 400 512,060 575,000 Applicabile Lag 500+
Wetlangs f 52,500 5500 555 51,150 5% 52,100 L5 5 5 Mot 53,700
Rlpariam 445,800 511,400 510,810 575,000 Applica bl 96 B00+
=lanting
Matural sreas Mk 5100 555 51,020 5% 52,100 555 R cLg 5 53,200
Open Space Available 5750 512,840 575,000 %88, 500 +
2reservatian
ot ] 11 EEI-;lIl‘:-I:I'r'nEI [ =] s 51,010 Mot MR 5 Mat Mt L5 1,000
Parvemant additional applicable 21,220 Applicabile applicable applicable 51,200+
cast ower
traditicnal)
Sioretenienn.— 588 500 5 £ 51,050 ] K 5 K K 5 %1,000
Salngarcens 5132500 =,73n 5a, 700 +
and Brawalss
Wiolse Mok 5 MR Mia Mot 4 25 | trees g% 4 Mot gL
Mitigation EAvailable Applicable ws il | Applicable
.Ighl: Mak % Mi'& M, Mot 5 ot 5 5 Mot 45
Sitigation Evailable Applicable Applicable Applicable
wildlife Mok =4 MNi& 5 S g 5 g g 5 =4
Mitigation Availahle
Mo Mak ] ) 5 Mot ] Mok ] Mfia Mot ]
Vegetative Evailable Applicable Applicable Applicable
stream Flow
Regulation
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