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The Need for a Model

« Data are available to
improve analysis/design
— Extensive field data
— Calibrated DRAINMOD

simulations

* One size does NOT fit all
— Intra-event infiltration
— Antecedent conditions
— Soil water properties, etc... T R
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Why not use DRAINMOD?

« DRAINMOD requires intensive training
— Commands expert knowledge
— Parameter sensitivity varies

* Need a user- and regulator-friendly model
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NC STATE UNIVERSITY

Bioretention HyPer Tool

* Macro-Embedded Excel Spreadsheet Model

— Developed by NC State Stormwater Engineering
Group

North Carolina Long-Term Bioretention Hydrologic Performance Tool
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NC STATE UNIVERSITY

Bioretention HyPer Tool

« Data developed from 432 DRAINMOD simulations
as defined in Final Report to WRRI of the Univ. of

NC “Long-term Modeling of Bioretention
Hydrology with DRAINMOD”
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HyPer Tool Features

1. Quantify hydrologic performance
— Different underlying soll types

— Various design specifications

 Drainage configuration (IWS vs. Conv.)
* Media Depth

— Undersized / oversized systems
2. Determines if design treats 90% of runoff
— Water quality volume

3. Computes total volume reduction to

stormwater network L
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HyPer Tool Features

4. Water balance used to estimate influent
and effluent TN & TP loads

—ET - Load eliminated
— Exfiltration - Load eliminated
— Drainage - Treated

Drainage conc. = typical BRC effluent conc.

— Overflow - Untreated
Overflow conc. = typical parking lot runoff conc.
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HyPer Tool Weather Data

» Long-term Weather Station

— Raleigh-Durham International Airport (Piedmont)

 Currently the only option with the full spectrum of
simulations.

« 60-yr data is available for Wilmington (Coastal Plain)

» Long-term data range: 1950-2009 (60 yrs)
— Daily Max. & Min. Temperature
« Source: State Climate Office of NC

— Hourly Rainfall
« Source: NOAA - National Climatic Data Center
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NC STATE UNIVERSIT

HyPer Tool Soil Data Inputs

» Soil Water Char. Curve .y
— Media (standard NC spec.) = iis
— Sand :
— Gravel

* Keoi= 2.5 cm/hr (1 in/hr
per standard NC spec.)

Bie&

www.bae.ncsu.edu/stormwater ENGINEERI

&AZ



NC STATE UNIVERSITY

HyPer Tool Interface
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HyPer Tool Hydrologic Inputs

DESIGN INPUT PARAMETERS
Units

Hydrologic Soil Group

Soil Media Depth

Depth to IWS

Average Surface Ponding
Surface Storage Ratio relative to WQ volume
Drainage Coefficient ft/d

BRC Area : Drainage Area Ratio
Factor of Safety

NC STATE UNIVERSITY
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NC STATE UNIVERSITY

Vertical Conductivity of

Restricting Layer
 Divided based on Hydrologic Soil Group
-AB,C,&D

« Numbers selected from:

— Measured exfiltration rates

* Rocky Mount (A & B), Graham (B & C),
Knightdale (C), Greensboro (C)

— Sat. Hydraulic Conductivity — Rawls et al. (1998)

 Defined by soil textural class & 75 percentile under
high bulk density - compacted from construction

Rawls et al. (1998). Transactions of the ASAE. “Use of soil texture, bulk density, and
slope of water retention curve to predict saturated hydraulic conductivity”



HyPer Tool Hydrologic Inputs

DESIGN INPUT PARAMETERS
Units English
Hydrologic Soil Group

Soil Media Depth 4
Depth to IWS I

Average Surface Ponding in

Surface Storage Ratio relative to WQ volume
Drainage Coefficient ft/d

BRC Area : Drainage Area Ratio
Factor of Safety
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HyPer Tool Inputs

Average Surface
Ponding Depth

il

Depth to ivvo (root zone)
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HyPer Tool Hydrologic Inputs

DESIGN INPUT PARAMETERS

Units English
Hydrologic Soil Group C
Soil Media Depth 4
Depth to IWS 1.5

Average Surface Ponding
Surface Storage Ratio

Drainage Coefficient

BRC Area : Drainage Area Ratio
Factor of Safety

NC STATE UNIVERSITY
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Surface Storage Volume

* 0.4 ha (1 ac) 100% imp. drainage area

» Surface storage depth = 23 cm (9 in)
— Drainage Area : Bioretention Area
« 10.2: 1
« Surface storage depth = 30 cm (12 in)
— Drainage Area : Bioretention Area
*+14.0 : 1
 Variations of surface storage volume

—50%, 75%, 100%, 125%, 150%, & 200% of
design capacity s o
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HyPer Tool Hydrologic Inputs

DESIGN INPUT PARAMETERS

Units English
Hydrologic Soil Group
Soil Media Depth ft
Depth to IWS - ft

Average Surface Ponding in

Surface Storage Ratio relative to WQ volume
Drainage Coefficient

BRC Area : Drainage AreaRatio |  11.1%
Factor of Safety

NC STATE UNIVERSITY

Bie&

www.bae.ncsu.edu/stormwater ENGINEERING





