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Delaware Urban Runoff
Management Model
(DURMM)

“A Little History”



“Green Technology”
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NRCS Runoff Equation

Q=(P-0.25)% (P + 0.85)



Limitations of NRCS Methodology
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Figure 4. Medium density land use area observed CN vs. rain depth plots.

Source: Pitt & James (1998)



WinSLAMM
Source Loading And Management
Model for Windows)
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DURMM, 2004

GREEN TECHNOLOGY:
THE DELAWARE URBAN RUNOFF
MANAGEMENT APPROACH

A TECHNICAL MANUAL FOR DESIGNING
NONSTRUCTURAL BMPs TO MINIMIZE STORMWATER
IMPACTS FROM LAND DEVELOPMENT

William C. Lucas
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Delaware Department Of Natural Resources
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DURMM Runoff Equations

O=P-S'(1-e*)
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(Source: DURMM Technical Manual, 2004)



MREL 1.1

, ‘ « Event-based methodology
« WQ Event: 2” Rainfall

* Pre-developed vs. post-
developed comparison
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DURMM REL. 1

BANKFULL

CONVEYANCE

RADED PERVIQUS S
TURAL PERVIOUS LOADS

DURMM REL 1.1

 Post-developed runoff
calculated separately for
pervious & impervious areas



DURMM REL 1.1

DURMM REL. 1

« BMP design aid

e Limited ability to link
GTBMPs in a
“treatment train”

 Compliance goal: 80%
TSS removal




So why DURMM v.27?7?7



Resource Protection Event BMPs

GREEN TECHNOLOGY
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“Treatment Train” Approach
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Retention: Event-Based Modeling
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Retention: Event-Based Modeling

MNRCS
Pervious Impervious 7" Rainfall)

CM Composite CN
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Retention: Event-Based Modeling

RCN vs. Runoff
(2.7" Rainfall)
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Retention: Event-Based Modeling

M
Pervious Impervious
Soil HSG % CN CM Composite CN - RO (in.)
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Retention: Event-Based Modeling

RCN vs. Runoff
(2.7" Rainfall)
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Retention: Event-Based Modeling

RCN vs. Runoff
DURMM Equations @ 2.7" Rainfall)




DURMM v.2 — Event RO Equation

RCN v. Runoff
(DURMM Equations @ 2.7" Rainfall)

»1-YR Runoff = 0.000466(RCN)2 — 0.023230(RCN) + 0.263672




Reduction: Annual Runoff Modeling

Accumulative Runoff Volume
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Plot showing accumulative runoff {100% full scale) against rain depth {Baltim ore rains and
typical medium density residential areas with silty soils).




Reduction: Annual Runoff Modeling

Annual Runoff vs. Runoff Curve Number
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DURMM v.2 — Annual RO Equation

Annual Runoff vs. Annual Curve Number
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DURMM v.2 Layout
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DURMM v.2

Explanation of Worksheets



Summary:
DURMM REL 1.1 vs. DURMM v.2

DURMM v.2

DURMM REL 1.1

Event-based only

Pre- vs. Post-developed
comparison

Impervious runoff &
pervious runoff calculated
separately

BMP designer
No ability to link BMPs

Compliance based on
80% reduction of TSS

Capable of estimating
event & annual runoff

Post-dev. condition only

Single regression curve
used to calculate runoff
using composite RCN

Compliance tool only
“Treatment train”

Compliance based on:
— 0% Effective Imp.
— TMDL Reduction



DURMM v.2

Basic Workflow & Data Input



Runoff vs. Impervious Area
(Resource Protection Event)
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Runoff vs. Effective Impervious Area
(Resource Protection Event)

Site 2
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Existing Woods/Meadow?

Runoff vs. Effective Impervious Area
(Resource Protection Event)
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Runoff vs. Effective Impervious Area
(Resource Protection Event)
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DURMM v.2

“Broadkill Estates” Example Site
Ex. #1: Concept Level Analysis



Concept Level Analysis

Sediment & Stormwater
Project Application Package
for
Broadkill Estates
Sussex County, DE

Greenlech




oncept Level Analysis

Broadkill Estates
2007 Land Use/Land Cover

Cropland
100.28 AC

Non-tidal ed Wetland
3




pt Level Analysis

USDA United States A product of the National Custom Soil Resource
s Department of Cooperative Soil Survey,

Agriculture a joint effort of the United Report for
0 N RCS States Department of
eJ] Agriculture and other S C t
Federal agencies, State u SS ex 0 u n y ]
Natural agencies including the
Resources Agricultural Experiment D I
Censervation Stations, and local e awa re

Service participants

SWM Soils Report for
Broadkill Estates

Sussex.

May 8, 2009




Concept Level Analysis

Broadkill Estates
Recharge Feasibility

Site

[ Low Feasibility
"

Feasibility




Concept Level Analysis

Proposed LU: Residential, 1 ac. lots



Concept Level Analysis
Site Data

e C.A.RCN Tab
— Residential, 1-ac. (20% imperv.)
« HSG A: 70.07 ac.
e HSGB: 17.10 ac.
» HSG C: 15.56 ac.




Concept Level Analysis
Site Data

« LOD Tab

— HSG A

« LOD Area: 70.07 ac.

* Pre-Dev. Woods: 1.55 ac.

e Post-Dev. Impervious: 20%
— HSG B

e LOD area: 17.10 ac.

* Pre-Dev. Woods: 0.80 ac.

e Post-Dev. Impervious: 20%
— HSG C

« LOD Area: 15.56 ac.

* Pre-Dev. Woods: 0 ac.

e Post-Dev. Impervious: 20%



DURMM v.2

“Broadkill Estates” Example Site
Ex. #2: Design Level Analysis



Design Level Analysis




Design Level Analysis




Design Level Analysis

Broadkill Estates
Existing Drainage Features
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Design Level Analysis

East
Drainage

West
Drainage




Design Level Analysis




Design Level Analysis




Design Level Analysis




Design Level Analysis




Design Level Analysis




Design Level Analysis
Site Data

« C.A.RCN Tab

— 1-ac. residential (20 % imperv.)
 HSG A: 21.17 ac.
 HSGB: 0.73 ac
— Open space
* HSG A: 8.06 ac.
 HSG B: 2.26 ac

— Row Crops, SR + Crop Residue
* HSG A: 9.68 ac.




Design Level Analysis
Site Data (cont.)

e« LOD Tab

— HSG A
 LOD area: 29.22 ac.
* Pre-Dev. Woods: 1.55 ac.
» Post-Dev. Impervious: 4.23 ac.

— HSG B
e LOD area: 2.99 ac.
* Pre-Dev. Woods: 0 ac.
» Post-Dev. Impervious: 0.15 ac.

e« OLOD Tab
— Sheet Flow, 100 ft, 0.001 ft/ft, “d”
— Shallow Conc., 300 ft, 0.002 ft/ft, “u”




Questions?
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