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Marketing Hurdles

“fear about higher costs is cited again and again as
one of the top hurdles to more
widespread use of green solutions”

Source: Lisa Stiffler:
“Saving cash with green stormwater solutions,” Sightline

Marketing Hurdles

“78 percent of the American public does not understand
that runoff from agricultural land, roads, and lawns, is
now the most common source of water pollution; and
nearly half of Americans (47 percent) believes industry

still accounts for most water pollution”

Source: National Environmental Education & Training Foundation 2005
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7. Which of these are you most worried about?
Total Idaho Oregon Washington

Response Category N=1200 N=400 N=400 N=400

The quality of your drinking water 35% 34% 36% 34%

The health of local rivers, streams, and lakes 24% 24% 23% 24%

The air quality in your community 17% 22% 17% 15%
Industrial pollution 11% 5% 11% 13%
Agricultural pollution 5% 4% 3% 6%

The health of area forests 9% 11% 9% 9% )

DHM Research | EarthFix Clean Water Act Survey, July 2012
EarthFix Clean Water Act Survey July 9 — July 14, 2012; N=1,200 (N=400 ID, OR, WA)

Marketing Advantages

“In addition to reducing polluted stormwater runoff, Gl

practices can also positively impact energy consumption,
air quality, carbon reduction and sequestration, property
prices, recreation and other elements of community health
and vitality that have monetary or other social value”

Source: CNT The Value of Green Infrastructure




The Value Add Proposition of LID

Hydrology On
Site
Management

= Protect &

Species Health Restore

& Well-Being Economic
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Social
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Sustainable Local
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Quantifying The Benefits of LID

Health ¢ Air Quality
Improvement

Benefits ¢ Increased Greenness

¢ Energy Savings
* Greenhouse Gas
Reduction

Energy
Benefits

¢ Amenity/Aesthetics
Improvement

¢ Community Cohesion

¢ Environmental Equity

® Access to Nature

Community
Livability
Benefits

Source: Portland’s Green Infrastructure: Quantifying the Health, Energy, and Community Livability
Benefits Report 2010
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Land
Purchase

Planting
Natural
Areas

HEALTH
BENEFITS

Green

BENEFIT SIS

(Metric:
Particulate
removal)

Trees
Street

Metric explanation: “PMy, is particulate matter that is less than 10 micrometers in
diameter. This type of particulate matter is associated with adverse impacts on
respiratory health. Vegetation reduces the amount of PMy, in the air”
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Green Roofs

Green

Revegetation BENEFIT Streets

(Metric: \
Enhanced
Planting Physical &
Natural Mental Health Trees Yard
A

Areas \ 4

Trees Street

Metric explanation: “Increased vegetation, or general greenness, is associated with positive effects on
physical and mental health. Physical health effects may include increased physical activity and
reduced obesity, stress, and longer life expectancy. Mental health may include decreased depression,
a more positive outlook, increased focus and reduced attention deficit disorder (ADD) symptoms”

\V

COMMUNITY
LIVABILITY N
BENEFITS
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Green Roofs
(possible)
Land Purchase
(14% when Green Streets

800-1000 ft of (3-5%)
park) BENEFIT

Planting (Metric: Property
Natural Areas Values) Trees Yard

(3-13% stream (likely)
restoration)

Trees Street
(S14K per
tree)

Metric explanation: “Property values are determined not only by the value of the
property itself, but also the attractiveness of surrounding amenities and aesthetics.
Property values can be used to measure the enhanced aesthetics/amenities due to
increased levels of vegetation and restored natural areas”

Property Values Affected by LID BMPs

Numerous studies have been conducted that explore how pr values increase i locations near green
infrastructure and open space. The approach used considers all properties within an area, and emyploys
regression analysis o 1solate the degree of price difference that 1s attributable to mdividual property
characteristics. The technique 1s called the hedonic property value method. Fortunately, several hedonic
property value studies have been conducted in the Portland area and have addressed the question of how trees,
open space, and increased vegetat:on have an iwpact on property values in the City. As described above, this
report uses property values as a metric or proxy for the benefit of improved zesthetics and amenities within
the City, and so hedonic property value studies were sought that linked property values exphicitly to G2G
BMPs or simlar environmental features.

+ Donovan, Geoffrey H. and David T. Butry, Market Based Approaches to Tree Valuation, Arborist News
2008(August): 52-55.

s Lutzenhiser, Margot, and Noelwah Netusil, (2001), The Effect of Open Spaces on a Home’s Sale Price,
Contemporary Economic Policy 19(3):291-298.

¢ Stemer, Carol F. and Joln B. Loonus (1996) Estimating the Benefits of Urban Stream Restoration using
Hedonic Price Method. Rivers 5(4): 267-278.

s  Ward, Bryce MacMullan, Ed;Reich. Sarah, (2008). The Effect Of Low-Impact-Development On
Property Values Proceedings of the Water Environment Federation, Sustamability 2008 . pp. 318-323(6)
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Born in Detroit

The answer, believe it or not, was born in Detroit, in 1938.
Andrew Court, an economist for General Motors, was
looking for a type of analysis that would compare the
prices of cars produced at different times.

He argued that size, power, weight, etc. may vary from year
to year, so what you wanted to do was a control for these
changes in order to get a measure of the valuation of each
component, and hence the price change, holding them
constant.

In the simplest form, you had:
P=b,+b,Z,+b,Z,+... +dt +e,
where your Z; are component parts, and t is your time trend.

Uses

When large databases became available, it
became useful to consider the same type of
analysis for several reasons:

- it could be done
quickly.
structure might be easy to measure based on
costs, but what about neighborhood?

- If air pollution is important, for
example, shouldn't we be able to measure its
impact on property values?
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P=b,+b,Z,+b ,Z,+... +dt +e,

Should equation be linear? Does the 10th
room impart as much value as the 3rd room,
or the 7th?

What is the hedonic price of an attribute?
A> YP/YZ. > hedonic price.

What is the meaning of a hedonic price? Is it

supply, or demand, or what?

Are the coefficients stable over time?

Should the buyer's or seller's characteristics
go into the equation?

Washington

, Seattle
, Shoreline

Woodinville
, Liberty Lake
Seattle
Clark County
, Spokane
, Olympia
, Shelton

, Spokane

, Spanaway
, Seattle
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Basic Findings

(479 Green Infrastructure (Gl) Case Studies
nationwide

U41% found grey to green was cheaper than
conventional

(131% found grey to green no cost difference

U25% found grey to green more expensive
USeattle Public Utilities

UGl cost $217,253 less than conventional streets

U City of Portland’s CSO abatement program

UGreen approaches were among the most effective
ranging from $.89-$4.08 per gallon removed

The Center for Neighborhood
Technology (CNT)

www.cnht.org

Tools for LID Evaluation:

10
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The Value of
Green Infrastructure

A Guide to Recognizing Its Economic,
Environmental and Social Benefits

Benefit
Measurement & Valuation

Step 1
JQuantification of Benefit

Step 2
dValuation of Quantified Benefits

11
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Review of LID BMP

Plant Trees
Feature: Planting Trees — Step 1 Quantification of Benefit

Number of trees * av. |-Reduces Stormwater |-Improves Community
Annual interception run-off Livability
per tree (gal/tree) = -Increases ground -Cultivates public
total runoff reduction | water recharge education
(gal) -Reduces energy use |opportunities
-Improves air quality |-Improves mental
-Reduces atmospheric | well-being
co2
-Reduces Urban Heat
Island
-Improves Habitat
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Review of LID BMP
Plant Trees

Feature: Planting Trees — Step 2 Valuation of Quantified
Benefits

- Reduced Water Treatment Needs Runoff reduced (gal) * avoided cost per gallon
(S/gal) = avoided stormwater treatment costs
($)

- Reduced Grey Infrastructure Needs Conventional cost of structure ($/SF) * total
area of structure (SF) = total expenditure for
conventional approach (S)

Total expenditure for conventional approach
($) * % retained = avoided cost savings (S)

- Improved Water Quality Secchi Disk Test (clarity of water depth)
Hedonic Price Method

- Reduced Flooding Hedonic Price Method; Insurance Premiums;
Avoided Damage Cost Approach

Review of LID BMP
Plant Trees

Feature: Planting Trees — Step 2 Valuation of Quantified
Benefits

- Improves Aesthetics Hedonic Price Method
-Ward et al (2008) 3.5-5.0% King County
-Wachter (2004); Wachter & Wong (2008) 2-
10%
-Report recommends a mean of 3.5% increase
be used

- Increases Recreational Opportunities User Day Methodology (Stratus 2009)

- Reduces Noise Pollution Hedonic Price Method
Reduction in property value of .55-.86% per 1
decibel increase in noise level

- Improves Community Cohesion -Increase in social capital

-Decrease in crime (Sullivan, Kuo & Depooter
2004)
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Example Demonstration 1: senefit

Assessment of a single Green Roof

Reduces Stormwoter Runoff  Annual Stormwater Retention Performonee: Value of Annual Avaided Treatment Cast:
71,100 gz retained (Evmmpie 11} 71,200 gal * $0.0000229/2l = §5.53 (Eremple L) 553
Reduces Energy Use Annual Building’s Casling (electriciry) Savings (kKWh): Value of Annual Building’s Coaling Sevings:
1,123 kwh ‘Exomple 2.1} 1,122 kwh* 50.0838] kivh = 310760 [Exampie 2.5).
Aol Building’s Healing Natural Bas Savings (B]:  Value af Arnual Bullding Healing Savinga:
36,158,750 Btu (Srampls 2.3) 36,138,750 81 * 3244, 25)
Arinual OFF site Water Treatmet Elecrity Sovings (oot e Ol Wl Pl 11y Servings well e b el e
treatment needs of 71,100 gal): 110,77 kweh (Evomple 2.4) hize zr=ady heer aocmunted for sboue (Bomple L6).
Total Annual Electricity Savings Tha Tomal Annuz| Electricty Savings wi - not bz valued hare to prevent
b, from an-sice and off-cit2 be et dauk a courdng. instezd, 1215 usad t quantify 2" ard “Climate” 310762
2 LIS kivhin oooling savngs + 110,77 kW h in water trestment benafis. B
elcchricity sovings = 1,23277 kiWh T
Improves Air Guality Annual Direet NO, Uptake: Value of Tetal Annual NO, Benefir:
Lower Baurd -~ LaDbe MU, Upper Hound ~ 229 [ns MU, 3018 lbs WU, * 5237710 NG, ~ S100.48
Mete: The figures vsod here anly Auvzrage = 135 Ibs WO, (Esample 3.2 (Evammic 3.6)
account for the benefitsof rediced Annual Indireet Reduction in NO, Emissions o reducsd
A% Sl st shone o elestricity and patural gasi: 2824 ks N, (Evamic 3.51
e fou He ol cvitesia TRy ; "
; o Telal Annwel NO, lemfn IDircet uptabe usivs the averaze NC,
uptoke value | Indirzct avgided emissions|:
21951653, #2624 be N0, =309 be 40, (Cimmple 361 510083
Redures Amospheric €0,  Tetal Annual Indirect Benefir Value of Total Annual Climate Benefit:
{7rom alecwicity and haating natural gas savings): 548641 las €O, * $0.0075€/ 10 03, = $42.0d In toml znnual climzze
1,539.58 |bs 0, #4,126.5 ks CO, =5,365.15 |hs 0, [Encmple 4.5, benafts (Ewomple 4 50,
Annual Direet Carbon See ian Benefit in €0, Equival: .
{multipling ibs © from Example 2.0 by conuensicn facter): Note: Here the lourer bound (EL's £T5 Carban Price} of the rarge of
~ b2 23 Ibs U fErmmpie 1.6) corhow pricing was ksed. Keep in mind that 415 orovides o earscva
. 2 Shall : 3
Tetal Annual Chmate Bensfit [sract + indirect): mm afthe cconomic, erviranmentolond other socil vafues of
52023 lbs O, + 5,866 18 55 €0, ~ 5136.2 Ios 00, [Evample £.6) $12.01

Example Demonstration 2:

Benefit Assessment of a Neighborhood Scale

Reduces Stormwater Runoff | 56.52

56.53 " 240 = $1,567.20

Reduces Energy Use

5107.60 + 5444.75= 5552.35

5552.35 " 240 = 5132,554.00

Improves Air Quality

Note: the fiqures used here only
aeeount for the henefirs of reduced

WO, Simiiar staps should be

performed for the other criterio

pollutonts, when possible,

5100.83

S100.A3 * 240 - 574,190.20

www.ECON

Reduces M’muiphari: <o 549,04

hwest.com

7/23/2013
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Limitations & Constraints

More research needed to monetize social
benefits

Full life cycle analysis needed re long-term value
Cost benefit analysis

Valuation of further LID practices

Need for more local and regional data

Standards adopted to assess municipal/regional
impacts of LID

Getting Started

The National Green Values™ Calculator i a too! for quickly camparing the perfarmance, costs, and benefits of Green Infrastructure, or Low Impact Development (LID], to conventi
desioned to take you step-by-step through a process of dedermining the average precipitabon at your site. chaosing a stormwater runaff volume reduction goal, defining the imperi
develapment scheme, and then chaosing from a range of Green Infrastructure Best Management Practices (BMPS) to find the combination that meets the necessary runoff volume

A few important paits to keep in mind:

+ The Nabonal GV is cumantly focused an runoff volums reduction. & doss not produce any paak fiow resalts Voluma reduction m this context impkas infltration, evapotransprabion and reuss, an
runoff wlume captured m BMPs is assumed 1o b= kept on site

+ The National GVC is meant for a simgle site or 3 campus of buildings contained on 2 singlz site. IF you are inferested in loking o the performance and costibenelit analysss of Green Infrastructurd
scals, consider using the ongmal GVC andior some of the other stormwater tools provided balow,

To get started, select atab at the top to enfer site information. Default values (that can dwayys be changed by the user] are prowded throughout the calculstor, s you can begin on any step. Howeser, o
and proceeding through each step Balow is a bref description of the information you can provide on each-pags;

» Lot information

+ Predevelopment

» Runoff Reduction Goa

» Caonventional Development

www.greenvalues.cpt.org/calculator.

£ IMperiease ared

7/23/2013
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Seattle Public Utilities:
SEA Streets
Demonstration Project

Infiltration
SEA Street Catchment Area: 2.3 acres

i £ Monitoring March-July March-July
*“=% Period 2000

, 4 Rainfall 7.96 PRSI
et (inches) e 0 :
#| Runoff (CF) 4979 "

97% Reduction

876 CF removed from surface

16



Cost Analysis of Natural vs.

Traditional Drainage Systems

Street Type Local street Local street Collector street Collector street
SEA Street Traditional Cascade Traditional
Community Benefits | = one sidewalk per block = two sidewalks per block no street no street
= new street paving = new street paving improvement improvement
= traffic caming = no traffic calming moderate no neighborhood
= high neighborhood = no neighborhood aesthetic neighborhood aesthetic
aesthetic aesthetic
Ecological Benefits = high protection for aquatic | = high protection from high water quality high protection from
biota flooding protection flooding
= mimics natural process = some water quality some flood some water quality
=  bio-remediate pollutants protection
% impervious area
35% 35% 35% 35%
Cost per block (330
LEi ) $325,000 $425,000 $285,000 $520,400

HIGH-POINT HOPE VI
REDEVELOPMENT SEATTLE

Case Study

7/23/2013
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High-Point
Commons Park

Features:
Bioretention facility;
rain garden;
bioswale;
downspout removal;
pervious concrete
streets, sidewalks,
parking;

porous paving;
preservation of
existing trees;
amended soils

Photo Credit: SvRDesign

Hi-Point

32nd Ave Porous Concrete

Stormwater is retained
fully onsite

7/23/2013
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High-Point

Photo Credit: SvRDesign

ASLA Case Study: Property values performed better
than market in recent decline

SHAMROCK HEIGHTS
Case Study

19
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SHAMROCK HEIGHTS

Photo Credit: Triad & Associates -9"

Av. Score Av. Score Av. Score
Neighborhood is Well Designed 8.8 8.1 8.56

Park(s), Greenbelts, and/or Open Space Add Value 9.45 8.24 5.83

Park, Play Toys, and Sport Court Enjoyed by Community 9.4 3.83 1.72

Provide almost an acre of park centrally located like a commons

20
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Restore Wetlands

The site had documented flooding issues which Triad
Associates then corrected with grading and restoration of
the pre-existing wetland.

y

Rain Channels

CamWest “buyers are
looking for more privacy”

Rain Channel

Windermere
“people were
very jazzed by the
LID features”

21



Paired Sales Analyses
2007-2009

Premium for Green Amenities:
$7.50-$12.50 per sq.ft.

Resale 2013

Progoty il
Addreas G22 Lyons Ave NC
Renron, WA SA15S

Sale Price $413,000
Data of Sale af2e/a013
DoM 6
Sale Conditions Arma Length
site N9 arm
Dresign Sy
Qualtty of Construction saod

T WS A Y
Total Room Count 7
Redmam Caunt 4
Dathroom Count 15
GLA 2220
Hear/Cnalirg FanlfCentral Alr
Encrgy lterrs/Rating BG Level 4
tsarage Count 2
Fireplace Count 1

Bropery #1 Sale Price
Adjusted Price/Comparable Sales
Estimated MarketValue of Green Foatures
Awersge Vahoe per S0 0ur Sreen = 33,82
Average DOM for VLS area 350 = 73

Propety #2

709 Rasario PLND
Rentnn, Wa SR059
$439,950
223003
6

Arms Length
IT arre
2 Stury
Good

RYI/FIf AYrs
L]

B
25
2410
FallfCentrsl alr
Typical
2
1

Adjustments

S 1R, 000
15421.500)
(52,500}

Property #3

462 Rosaio Av L
Rentnn, WA SRS
3416,000
10/18/ 2012
19
Arms Length
17 arre
2 Sty
Goad
13 ¥refFfT 6 Y
£
a
25
2310

Fal lfrﬂllll‘.ll A
Typical
i

CanWest “significant cost

reductions only come when the

streets can be designed at

narrower widths”

Adjustments  Property #4

5009 NC 3rd P
RANTON, WA SROSS
$415,000
EUTETE )

79

Arms Length
1 Arre
2 Stury
Good
A0 5 YKJ'P: Fyrs

N a
2.5
-£,600 2465
FALCanrral alr
Typical

2

1
5,600

Sd1E000
15410,400)
57,600

Adjustments

3,000
-5, ENND

13,475

-30,475
4324,525

BT
(394,800
$23,475

7/23/2013

22



7/23/2013

Key Points to Remember

QLID = Enhanced community livability
LILID = Reduces flood risk
LLID = cleaner waterways for all

L Green Infrastructure typically costs less than
conventional

dLID has environmental, economic
and social benefits

“The nation behaves well if it treats the natural
resources as assets which it must turn over to
the next generation increased, and not
impaired, in value.”

PRESIDENT THEODORE ROOSEVELT
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Field trip transition

* Drivers: remember directions
Everyone:

* Find your carpool group quickly
* Bring your camera & gear

7/23/2013
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