Designing§tormwatdanagement Facilities to
Minimize Downstream Watercourse Impactg
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Stormwatdlanagement Solutions

ASource controls: Capture the runoff before it gets into the collection system
AGreen infrastructure, LID

A Conveyance improvements: Move runoff quickly and efficiently through collection
APipes, culverts, pumps

A Storage improvements: Hold runoff within collection system before discharging do
APonds, tanks, cisterns

AFloodplain management: Redirect damaging flows and get out of its way
ALevees, berms, preserve floodplain storage areas, purphase $iooctures

ASome combination of the above
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Classifyin§tormwatétacilitie® By Location

] e ASource controls: Capture, use, and treat
Origin | % stormwatearior to discharge into

collection system or receiving waterbody

AConveyance controls: Transport, use,

and treastormwatess it travels along

Pathway |

the system
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AEndofpipe controls: Store, use, and
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Receptor P
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StormwatdlanagementDesign Objectives

AHazard protection: manage peak flows and velocities to protect people and prope
flooding and erosion hazards

AQuality treatment: manage sediment, pollution, and temperature to protect public |
habitats, and aquatic/terrestrial resources

AVolume reduction: marsagemwatén a way that mimicsgeeelopment conditions to
preserve the natural environment

Design Function Assets antrol ATEWEIS /ST RiSk. Mgmt
Variables Approach Priority
Flood Control Pipes & Ponds Peak runoff flow & flood depth | Event-based hydrology
Erosion Control Watercourses Peak velocity & shear stress | Event-based hydrology[ Medium
Quality Treatment| BMPs & Ponds Long-term removal efficiency | Continous simulation Medium
On-Site Retention| Green Infrastructure Runoff volume Continous simulation
Minimize Impacts Grey & Green Flow frequency & duration Continous simulation |(increasing) @



Systematic Performance Assessment

A Evaluatstormwatémpacts AUsing these indicators
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AUnder various land use conditions AAnd in a watershed context
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Tradition@tormwatdanagement
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Tradition&@tormwatdianagement (continued)
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EvenBased Hydrology
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Continuous Simulation
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Risk Manageméapplication to Quantifying Impacts

Duration{®
of Impact|

Severity of Consequence
Minor rhSomewhat Major

Probability of Occurrence

Rare lhSometimes NMCommon




Response Functions

Aln a catchment context é

Res.ponse Cllmfatologlcal Surface Water Hydrologic Response
Indicator Stimulus
Magnitude Precipitation Runoff Infiltration Evaporation Storage
I Rate p r [ e S
Volume P R | E S HOoOwater bal ancebd
Recurrence Evaluate range of return periods: design storm events (event-based
Interval hydrology) or based on flow frequency analysis (continuous simulation)

Aln a watershed context é

Res!oonse Receiving Watercourse Impact
Indicator
Magnitude Discharge Depth Velocity Shear Stress | Concentration I_be'[C.
I Peak Value Jp dp Vp p Cp
Total Amount/ _ d xv=flood hazard _ .
dr =volume , cr = loading
Cross-Product v x_ =erosion hazard
D| Time of Exceedance|  to XGcri toKdem | toXVerr | toX_cri tp X Ceri
Recurrence Evaluate range of return periods: design storm events (event-based
Interval hydrology) or based on flow frequency analysis (continuous simulation)




Flow Rate & Volume ImpderenBased Hydrology

\ Predevelopment conditi¢I¥year/4hour design storm)

* gp= 0.023 r¥is et Magnitude Discharge Depth Velocity | Shear Stress

Peak Value Jp dp Vp p
Total Amount/ _ d xv=flood hazard

gt =wolume -
Cross-Product v x_ = erosion hazard
D| Time of Exceedance|  t, %gcy ke | toKVeir |t Kecit
Recurrence

Interval

Select appropriate design storm event(s)
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Flow Rate & Voluhi&ontinuous Simulation

Postdevelopment conditi(l® years of rainfall)

ATotal volumeb992 m
AExceedance duration = 5 min

APeak discharge = ?? (overall max.
value is 34.9 L/s, but there are
hundreds of event
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