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DC Project Objectives

Quantify the potential reduction in stormwater
runoff and wet weather discharges from “green
Infrastructure” (street trees and green roofs)

ldentify policy recommendations to facilitate
Implementation of trees and green roofs as
stormwater controls



DC Study Area

Two distinct systems:
CSS & MS4

Modified Mike Urban
Model (MOUSE)

Extend hydrology to MS4
area

Add green component

Quantify interception
storage at different
coverage scenarios —
Intensive & moderate
greening

LTCP for CSOs
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Land Cover Data




Reduction in CSO and Stormwater
Discharge to All Waterbodies
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Reduction in CSO Discharge
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Reduction in Storm Water Discharge
from the MS4 Area
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Runoff Reduction: All Green
Infrastructure




Peak Shaving
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Operational Savings

Operational savings for WASA

Operational costs assumed to
decrease proportionally for every
gallon avoided

Utility costs for pumping

(electricity)

Treatment costs including those

associated with biosolids disposal,
treatment chemicals, and supplies

Exploratory review of literature =
$0.01/gallon

Savings approximately $1.4 - $5.1
million/year



Pollutant Loading Reductions

Intensive Greening
Seoratio Green roofs
Pollutant Ibs % Replaces pollutant
reduced/year | reduction contributions from

Total Suspended Solids 77,000 0.8% conventional roofs
Biochemical oxygen 34.000 1.5% Highly effective at storing
demand (BOD) and filtering pollutants
Total phosphorous 340 0.6% ] )

_ ) Conservative estimate of
Total Kjeldahl nitrogen 11,000 4.6%
(TKN) expected pollutant load
Ammonia 3,400 4.1% reduction
Copper 120 2.5% Does not include pollutant
Lead 180 1.8% scouring reductions from

Zinc 3,100 16.1% peak shaving




Findings for Stormwater Benefits

Substantial reduction in runoff & discharge volumes
Limited reduction in CSO frequencies
Reduction in stormwater peak flow & velocity
Operational savings in CSS

Less to be pumped and treated
Limited stormwater control options in urban areas
Trees and green roofs complimentary land cover types

Other ancillary benefits may be greater than storm water
benefits

Air quality, urban heat island effect, energy, climate change,
public health, social capital, economic development,
aesthetics, urban ecology, etc



Other Benefits Greater

UM Economic Model of Green Roofs (Clark et al)
Longevity

Storm water operation / infrastructure (Fees and
LTCPS)

Long Term Control Plans
Energy Savings

Air Pollution Health Benefits
Heat Island Reduction



Annual Environmental Benefit

Public health benefits based
on EPA estimation methods.

low estimate: $1680 per Mg
high estimate: $6380 per Mg

Mean values for stormwater
savings and energy savings
same for both scenarios.

Source: (Corrie Clark, Peter
Adriaens, UM)
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Net Present Value Analysis

Upfront cost 39%
more than
conventional roof.

Conventional roof
replacement at 20
years.

Green roof 25% to
29% less over
lifetime.

Source: Corey
Clark - UM



Future -Tailor Green Roof Design
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Market-Based Source Emission Control

Em|SS|OnS Green Roofs AII‘ PO”U“O” REdUCtIOI’l
Toronto Annual |DC Annual
+ — |Pollutant Remowval (Mg) [Removal (Mg)
CO 0.35 0.77
NO2 1.6 217
03 3.14 6.00
502 0.61 2.21
PMI10 2.17 5.66
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Summary and Conclusions

NPV of green roofs less than conventional roof.

Policies primarily driven by stormwater yet benefit is
relatively small compared with energy and air.

Energy savings currently greatest factor in reducing
NPV.

Capturing value of public benefits (clean air),would
further reduce NPV.

Market based policies may apply.

Market
Incentives

@p (engage private

sector)

Water Quality & 20
Quantity




