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Problem

“Traditional” Design
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Conveyance ™




APWA 2016 PWX 8/28/2016




APWA 2016 PWX 8/28/2016

Unintended Consequences
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Unintended Consequences

Unintended Consequences
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Unintended Consequences

; o - . —Otserver Staff Photo.
POURINGPARTY STAGED—Upper photo shows scan-
[dalous evidente of numerous officials, including Solicitor
Carpenter and Chief of Rurdl Police Vic Fesperman, sup-
porting themselyes and their friends on liquor. Lower pic-

ture shows whalvhappened to the “platform” a few minutes|
later, &
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Solutions
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Modern Design
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Modern Design
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Traditional Retrofits

m Quantity/velocity
OR
m Quality

NOT BOTH

m Expensive
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Regenerative Stormwater
Conveyance
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Regenerative Stormwater
Conveyance

Figure Obtained From:
Jane Hawkey, University of Maryland Center
for Environmental Science
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Sequencing

(10 & min) Silics Cobbles

b, Typical
(18 in min)
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it

Footer boulder shall extend 6 inches
the lowest point in the excavated po
Sand Mix “Sendbazs
E&S phase may be leftin
place’

Caseade
Max. 108 @ 50% Slope

b (Typical)
by (Typical)

sEEetRtetens

Elter Fabnc

Cascade

=i (Cascade w/ Pools

From West VA Stormwater Management & Design Guidance Manual

RSC - Two Bir

AND

m Quality

From Piolo Pascual ABS Project
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Direction of
stream flow

Hyporheic flow;

:
&
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Retrofit: RSC

Regenerative Stormwater Conveyance

1-‘{?- § -

Substrate
m [nfiltration
® Detention

m Filtering

Retrofit: RSC

Regenerative Stormwater Conveyance

Riffles, Pools and
Cascades
® Energy Dissipaters =

m Sedimentation

erosion
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Retrofit: RSC
Regenerative Stormwater Conveyance

Riffles. Pools, and
Cascades '
m Grade Control

m Storage

® infiltration

Retrofit: RSC

Regenerative Stormwater Conveyance
Ry

Vegetation

m Native

m Nutrient uptake

m Aesthetics

m Energy Dissipation
m Bank/substrate

Stabilization (root mass)
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Retrofit: RSC

Regenerative Stormwater Conveyance
Effectiveness

m RSC

m 70% TP

m 70% TN

m 90% TSS
m Bioretention

m 45% TP

m 35% TN

m 85% TSS

Retrofit: RSC

Regenerative Stormwater Conveyance

Effectiveness

= Quantity
= Storage
= Delayed Release

m Velocity/sheer stress
reduction

8/28/2016
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Retrofit: RSC

Regenerative Stormwater Conveyance
Effectiveness

m Traditional = 2-3 x RSC

/unit treatment

Retrofit: RSC

Regenerative Stormwater Conveyance
Effectiveness
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Retrofit: RSC

Regenerative Stormwater Conveyance

Research
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Retrofit: RSC

Regenerative Stormwater Conveyance

Modeling

8/28/2016
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Conservation of Mass

Mass = Volume (V) * Density (¢)

j f(q + SCM + 0)dMdV

Volume (V) = Flow (Q) * dt Ovetflow (Weit):

-\ Q = CLH3/?

Total RSC Cell
Volume (AV)

Stage-Storage
Relationship

Inflow Hydrograph: Sv = f(Depth) Final Outflow

Output from
Upstream
Model.
Generated
Hydrograph.
Measured/
Monitored
Inflow

Hydrograph

) —

Infiltration (Darcy Law):

:—K—
q ds

RSC Flow Kitigatian far tha T-yr Event

Infiltrated Volume =

J-Inflow Hydrograph — fOutflow Hydrograph

| Infiltrated up to 28,725 ft3!
‘| (1/3 of an Olympic Pool)

——RSC Outfiow

8/28/2016
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Figure 1: An LID/Runoff Volume Match Development
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Retrofit: RSC

Regenerative Stormwater Conveyance

Implementation
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Retrofit: RSC

Regenerative Stormwater Conveyance

Linda Lake

Retrofit: RSC

Regenerative Stormwater Conveyance

Licla Lake

- —
]
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Baffles & IWS Zones

Internal Water ..
" Storage (IWS)

Z}ne

mmmmmmm

Internal Water j

Storage (IWS) Zone
E&S phase may be lefi in

From Anne Arundel County Design Guidelines place”

® Mimic bio-retention and IWS zones

m Improve WQ performance

Retrofit: RSC

Regenerative Stormwater Conveyance

Little Jackson Creek/Up Ditch

8/28/2016
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Path Forward
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O, Search  SearchMelp  Lagin

Minnesota Pollution vater Manual

Control Agency

Minnesota Stormwater Manual

awiki application that allows for easy editing and that

Welcome 10 the Minnesota Stormwater Manual website. This
" i wilki Far mc

s posesful search abilities. See Introds

Introduction to the Minnesota Stormwater Manual

Stormwater concepts and stormwater management

West Virginia
Stormwater Management and
Design Guidance Manual

Woest Virginia Department of Environmental Protection
November 2012
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STORM WATER DESIGN MANUAL

Charlotte-Mecklenburg

STORM
= WATER

Services R

CHARLOTTE-MECKLENBURG
STORM WATER DESIGN MANUAL

Original Edition = Juty 8, 1993
Revised Edition - January 1, 2014

Georgia Stormwater
Management Manual

Volume 2

Technical Handbook

First Edition
August 2001
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