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Stormwater: The Urban Frontier '/ coe-omgineerne

o Urban landscapes:

o 1 impervious surfaces, 1 peak flow,
| vegetation = 1 flooding

o Sewer overflows
o Spill untreated water from storms
o Stormwater contaminants

o Concentrations > treated wastewater
o Varies by rainfall, hydrology, land use

o Highways, agriculture, industrial areas

https://www.seattletimes.com/seattle-news/weather/extreme-
rainstorms-becoming-more-common-in-seattle-says-city-meteorologist/
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Stormwater Management N0 ColegeofEngincering

o Green stormwater infrastructure (GSI)
o Control runoff hydrology & water quality

o Bioretention is most well studied GSI

T i T AT
f 1‘14. J\ 1\

——

| F -

- fssavhananpasssnabN| W

Permeable Surface Curb Depressions

https://globaldesigningcities.org/publication/global-street-design-guide/utilities-and-infrastructure/green-infrastructure-stormwater-management/



e
- - - ({7mx)\ Oregon State University
Bioretention - Function Colgeof Enginering

o Plant-based stormwater control
o Flooding from sewer overflow
o Treatment of contaminants

o Dynamic living systems

o Examples:

o g ey

o Bioswales | A

o Rain gardens Rain garden in Washington D.C., USA

https://www.chesapeakequarterly.net/V15N1/mainl/

o Stormwater planters
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o Maximize time within system

Pollutants (¢)

o Particulate bound TYY
o Suspended solids
- Sedimentation

o Dissolved
o Nutrients, heavy metals

. . . Muerdter, C.; Wong, C. K.; LeFevre, G. H. Emerging Investigator Series:
% Ad SO rptl O n O r b I O d e g ra d a tl O n The Role of Vegetation in Bioretention for Stormwater Treatment in
the Built Environment: Pollutant Removal, Hydrologic Function, and
Ancillary Benefits; 2018. https://doi.org/10.1039/C7EW00511C.

o Temperature mitigation
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Typical Bioswale Design ot

“Landscaped depression that receives runoff from up gradient impervious
surfaces, and consists of several layers of filter media, vegetation, an
overflow weir, and an optional underdrain.”

o Goal: Dirty, fast water in
— Cleaner, slower water out

o Engineered soil mixture
o Waterproof liners or barriers

BIO-RETENTION SOIL

© Use dlverse natlve Vegetatlon PERFORATED PIPE
O A p p Iy I n m ed I a n S J C U I = d e = Sa CS Dinic Brankovic, M.; Mitkovi¢, P.; Bogdanovic Protic, I.; Igi¢, M.; Deki¢, J. Bioswales as

Elements of Green Infrastructure — Foreign Practice and Possibilities of Use in the
District of the City of Nis, Serbia; 2019.
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05U 0GSIR Facility

o Field-scale experiments for GSI
o Runoff from 100,000 ft2 catchment
o Contaminant sources:

o Fuel spills, raw asphalt, parking lot
chemicals, road fill sediment, etc.

o Three 100 ft “cells” for testing
different technologies

it

OGSIR Facility in August 2020
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Treatment Train (side view)

Drain through cell

Flows into cells to underdrain
via v-notch weirs
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Influent from pre-existing >

stormwater infrastructure .

> Large particles settle
out (1500 gallons)
- Effluent re-enters pre-existing
Stormwater storage Crushed river rock stormwater infrastructure

(1500 gallons) Underdrain =

Monitored Parameters

o Water flow rates o Pump usage
o Precipitation & wind speed o Solar radiation
o Relative humidity o Atmospheric temperature

o Soil moisture & water pressure o Barometric pressure
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Evapotranspiration by plants ‘ el 4
that intercept and treat the
infiltrating water.
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| Water infiltrates
through the soil,
sand, and rock
layers in each cell
into a perforated
underdrain pipe
laying in the
bottom trench.

' The cleaner stormwater
d . | .\ exiting from the underdrains
| The cells are all lined with a 45 mil EPDM fish safe | o 7 —  1ecONNects with the outlet
pond liner. Above this is a 6 0z geotextile mate- of the existing stormwater
rial to protect the pond liner. The liner seperates infrastructure to drain into
the inflow stormwater from the groundwater, . the Mill Race.
. allowing the facility to be completely contained.

http://research.engr.oregonstate.edu/hydroinformatics/avery/other-resources
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Flows via
v-notch weirs
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Pipes at intersections for
water flow via gravity,
includes stilling wells
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Influent from pre-existing ° TN
stormwater infrastructure . —
Large particles settle

> ~
out (1500 gallons) —

Stormwater storage
(1500 gallons) l
Impermeable layer blocks
underdrain to force water Imperm]edaet:_lderla‘?r}/er .
flow through length of cell Effluent re-enters pre-existing
. stormwater infrastructure
New features: Biochar:
o In same cell, include different sections of o Natural sorbent (thermochemical converted biomass)
soil or sorbent media o Contaminants: organic (PAHs, VOCs, pesticides) &
o Block underdrain for water flow through inorganic (heavy metals, NH;, NO;)
entire length of cell RemBind®:
o Stilling wells for water sampling at each o Blend of natural sorbents (aluminum hydroxide, clays)

media intersection _ _ o
o Contaminants: organic (PFAS, PAHs, herbicides)
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Research Plan for Thesis

o Conduct sediment tracer studies
o Track sediment movement in bioswale
o Build new bioswale design in Cell 1 — §
o Collect samples for water quality tests
o Heavy metals, nutrients, PFAS (maybe)

o Compare data with Cells 2 & 3 for
performance evaluation

Cell 1 at OGSIR Facility, August 2020
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