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Delaware Urban Runoff 
Management Model

(DURMM)

“A Little History”



“Green Technology”

Issues:
• Stds. & Specs
• Modeling



NRCS Runoff Equation

Q = (P - 0.2S)2/ (P + 0.8S)



Limitations of NRCS Methodology

Source: Pitt & James (1998)





DURMM, 2004



DURMM Runoff Equations

(Source: DURMM Technical Manual, 2004)
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DURMM REL 1.1

• Event-based methodology
• WQ Event: 2” Rainfall
• Pre-developed vs. post-

developed comparison



DURMM REL 1.1

• Post-developed runoff 
calculated separately for 
pervious & impervious areas



DURMM REL 1.1

• BMP design aid
• Limited ability to link 

GTBMPs in a 
“treatment train”

• Compliance goal: 80% 
TSS removal



So why DURMM v.2????



Resource Protection Event BMPs

•Runoff Retention Practices (i.e., storage)
•Runoff Reduction Practices (i.e., surface recharge)



“Treatment Train” Approach



Retention: Event-Based Modeling



Retention: Event-Based Modeling



Retention: Event-Based Modeling



Retention: Event-Based Modeling



Retention: Event-Based Modeling



Retention: Event-Based Modeling



DURMM v.2 – Event RO Equation

1-YR Runoff = 0.000466(RCN)2 – 0.023230(RCN) + 0.263672



Reduction: Annual Runoff Modeling



Reduction: Annual Runoff Modeling



DURMM v.2 – Annual RO Equation

Annual Runoff = 0.000004(ACN)3.5



DURMM v.2 Layout

User input

Pre-set or output

Result

Workflow



DURMM v.2

Explanation of Worksheets



Summary: 
DURMM REL 1.1 vs. 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

DURMM v.2
• 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



Site 2:  55% Impervious, HSG C Soil

55%



Site 2:  55% Impervious, HSG C Soil
Runoff 1.8”
Minimum RR = 1.8” – 1.1” = 0.7” (38% Reduction)

Site 2



Existing Woods/Meadow?



Site 2:  55% Impervious, HSG C Soil, Existing Woods
Runoff 1.8”
Minimum RR = 1.8” – 0.55” = 1.25” (69% Reduction)

Site 2



DURMM v.2

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



Concept Level Analysis



Concept Level Analysis



Concept Level Analysis



Concept Level Analysis



Concept Level Analysis

LOD

Proposed LU: Residential, 1 ac. lots



Concept Level Analysis
Site Data

• C.A. RCN Tab
– Residential, 1-ac. (20% imperv.)

• HSG A: 70.07 ac.
• HSG B: 17.10 ac.
• HSG C: 15.56 ac.

HSG A

HSG A

HSG C

HSG B

Woods



Concept Level Analysis
Site Data

• LOD Tab
– HSG A 

• LOD Area: 70.07 ac.
• Pre-Dev. Woods: 1.55 ac.
• Post-Dev. Impervious: 20%

– HSG B 
• LOD area: 17.10 ac.
• Pre-Dev. Woods: 0.80 ac.
• Post-Dev. Impervious: 20%

– HSG C 
• LOD Area: 15.56 ac.
• Pre-Dev. Woods: 0 ac.
• Post-Dev. Impervious: 20%

HSG A

HSG A

HSG C

HSG B

Woods



DURMM v.2

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



Design Level Analysis



Design Level Analysis



Design Level Analysis



Design Level Analysis

West
Drainage

East
Drainage



Design Level Analysis



Design Level Analysis

LOD

OLOD



Design Level Analysis

HSG A

HSG B



Design Level Analysis

HSG A



Design Level Analysis

Tc



Design Level Analysis
Site Data

• C.A. RCN Tab
– 1-ac. residential (20 % imperv.)

• HSG A: 21.17 ac.
• HSG B: 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.)

• LOD Tab
– HSG A

• LOD area: 29.22 ac.
• Pre-Dev. Woods: 1.55 ac.
• Post-Dev. Impervious: 4.23 ac.

– HSG B
• LOD area: 2.99 ac.
• Pre-Dev. Woods: 0 ac.
• Post-Dev. Impervious: 0.15 ac.

• OLOD Tab
– Sheet Flow, 100 ft, 0.001 ft/ft, “d”
– Shallow Conc., 300 ft, 0.002 ft/ft, “u”



Questions?



Discussion
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