
 
 

Training Session 5: 
DURMM v2 

Compliance Tool 
       

Revisions to the 
Delaware Sediment & Stormwater 

Regulations 



 
 

Why DURMM v.2???? 



 
 

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. 



 
 

What is Meant By 0% Effective 
Imperviousness? 



 
 

Runoff for Various Combinations of 
Open Space & Imperviousness 

% Imp HSG A HSG B HSG C HSG D
0% 0.01 0.58 1.10 1.39

20% 0.27 0.86 1.33 1.58
40% 0.64 1.18 1.58 1.78
60% 1.13 1.56 1.85 2.00
80% 1.74 1.99 2.15 2.23

100% 2.46 2.47 2.47 2.47

DURMM v.2 RO (in.) @ 2.7" Rainfall



 
 

What is Meant By 0% Effective 
Imperviousness? 

= 100% Open Space Condition 



 
 

Runoff vs. Imperviousness by HSG 



 
 

Example:  55% Impervious, HSG C Soil 

55% 



 
 

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

RPv 



 
 

% Imp HSG A HSG B HSG C HSG D
10% 0.15 0.13 0.11 0.09
20% 0.27 0.27 0.23 0.19
30% 0.43 0.43 0.35 0.29
40% 0.62 0.60 0.48 0.39
50% 0.85 0.78 0.61 0.50
60% 1.10 0.97 0.75 0.61
70% 1.39 1.18 0.90 0.72
80% 1.71 1.40 1.05 0.83
90% 2.06 1.63 1.20 0.95

100% 2.45 1.88 1.36 1.07

Req. Runoff Reduction for 0% Effective Imp.(in)

0%  Effective Imperviousness 



 
 

Existing Woods/Meadow*? 

*Only applies to woods/meadow within the LOD 



 
 

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

RPv 



 
 

How is Runoff Reduction 
Determined for SW BMPs? 



 
 

Quantifying Runoff Reduction 

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



 
 

The Problem: 

Event-Based 
 Methodology 

Predicting Annual 
Runoff 



 
 

Limitations of Event-Based Methodology to 
Estimate Annual RR 

Hi-CN Lo-CN 

Hi-Rain   
Lo-Rain     



 
 

The Solution: 

• Find the link between: 
– Event-based 

methodologies for 
modeling retention 
practices  

– Annual rainfall/runoff 
relationships for 
modeling runoff 
reduction practices 



 
 

DURMM v.2 – Event RR Equation 

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

 



 
 

Modeling Runoff Reduction Practices 
• Storage Practices 

– Ex.: infiltration trench, bioretention, etc. 
– Runoff reduction a function of storage volume (constant) 
– Typically modeled using event-based methodology 
– Recommendation: MDE’s CN* method 



 
 

Adjusted Curve Number (CN*) Method 



 
 

Modeling Runoff Reduction Practices 
• Storage Practices 

– Ex.: infiltration trench, bioretention, etc. 
– Runoff reduction a function of storage volume (constant) 
– Typically modeled using event-based methodology 
– Recommendation: MDE’s CN* method 

• Non-Storage Practices 
– Ex: filter strip, bioswale, soil amendment, etc. 
– Runoff reduction a function of rainfall (variable) 



 
 

RPv BMP Hydrology 
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Modeling Runoff Reduction Practices 
• Storage Practices 

– Ex.: infiltration trench, bioretention, etc. 
– Runoff reduction a function of storage volume (constant) 
– Typically modeled using event-based methodology 
– Recommendation: MDE’s CN* method 

• Non-Storage Practices 
– Ex: filter strip, bioswale, soil amendment, etc. 
– Runoff reduction a function of rainfall (variable) 
– Typically modeled using deterministic methods (ex., 

SWMM) or empirical methods based on regression 
equations (ex., Simple Method) using annual 
precipitation 

– Needed: simple computational method based on RCN 



 
 

Source: Pitt & Voorhees (2004) 

Annual RR Modeling: 
Correlation Approach 



 
 

Annual RR Modeling: 
Correlation Approach 

Source: Table 2-2a, USDA-NRCS TR-55 



 
 

Annual RR Modeling 



 
 

DURMM v.2 – Annual RR Equation 

Annual Runoff = 0.000004(RCN)3.5 

 



 
 

DURMM v.2 BMP Modeling for RPv 

• Retention (Storage) Practices 
– 1-YR Storm (2.7”) 
– Event runoff calculated 

using RCN with 
WinSLAMM algorithms 

– Runoff reduction based   
on BMP storage using  
CN* methodology 

 



 
 

DURMM v.2 BMP Modeling for RPv 

• Annual Reduction Practices 
– All events up to 1-YR 

Storm (< 2.7”) 
– Annual runoff calculated 

using correlation 
between RCN & Rv 
values 

– Runoff reduction based 
on literature values for % 
annual runoff reduction 

 



 
 

DURMM v.2 
Runoff Reduction Methodology Caveats 

• The methodology was developed as an empirical 
compliance tool.  It should not be considered as a 
replacement for physically-based hydrologic modeling 
tools. 

• Under actual rainfall conditions, low magnitude events 
would be expected to be fully captured by the runoff 
reduction practices.  However, as magnitude increases, the 
percentage of runoff volume captured decreases. 
Therefore, the runoff reduction calculated for GTBMPs 
using this methodology should be viewed as an average 
value based on the annual rainfall distribution. 



 
 

DURMM v.2 
Limitations of the Model 

• The current version of DURMM v.2 does not included a 
BMP design component 

• DURMM v.2 is used to quickly assess various runoff 
reduction practices to determine the optimum solution 
for compliance, but the user must then use the Post-
Construction Stormwater BMP Stds & Specs for final 
design of the selected practices 



 
 

DURMM v.2 
Important Modeling Assumptions 

• The runoff reduction requirement is dependent on an 
accurate estimate of the impervious footprint on the 
appropriate HSG 

• If the impervious area is not allocated properly by 
HSG, the calculated RPv will not be valid 



 
 

RR Methodology: Documentation 

Technical Document, Article 3.04.2 Technical Document, Article 3.04.3 



 
 

DURMM v.2 Layout 

User input 

Pre-set or output 

Result 

Workflow 



 
 

DURMM v.2: Contributing Area RCN Sheet 
 



 
 

DURMM v.2: LOD Sheet 
 



 
 

DURMM v.2: OLOD Sheet 
 



 
 

DURMM v.2: RPv Sheet 
 



 
 

DURMM v.2: TMDL Sheet 
 



 
 

DURMM v.2: Cv Sheet 
 



 
 

DURMM v.2: Fv Sheet 
 



 
 

DURMM v.2: DURMM Report 
 



 
 

DURMM v.2: Data & Documentation 
 



 
 

DURMM v.2: Summary Common POI 
 



 
 

5.3: Runoff Reduction 
Allowances & BMP Removal 

Efficiencies 
 
 
 



 
 

DURMM v.2: 
BMP Performance Standards 



 
 

DURMM v.2: BMP Class 
• Volume Management Practices 

– Reduce pollutant load 
• Retention Practices 

– Design criteria based on storage capacity for 1-YR event 
– ex.; infiltration trench 

• Annual Runoff Reduction Practices  
– Design criteria based on reduction of annual runoff 
– ex.; filter strip 

• Stormwater Treatment Practices 
– Reduce pollutant concentration 
– Design criteria based on empirical removal efficiency data 
– ex.; wet pond 

 



 
 

DURMM v.2: 
BMP Performance Standards 



 
 

DURMM v.2: RPv Sheet 

Retention Practices 

Annual RR Practices 



 
 

DURMM v.2: TMDL Sheet 

Load Reduction 

Concentration 
Reduction 



 
 

Accounting for BMPs in a Treatment Train 
Equal Drainage Area 

• More often than not, a BMP will be a part of a “treatment train” 

• IF the drainage area is EQUAL for ALL of the BMPs: 

Subarea 

BMP 1 

BMP 2 



 
 

Accounting for BMPs in a Treatment Train 
Equal Drainage Area 

• Then the same DURMM v.2 workbook can be used and the BMPs 
entered consecutively in the RPv sheet.   

 



 
 

Upstream Areas 
Accounting for BMPs in a Treatment Train 

• More often than not, a BMP will be a part of a “treatment train” 

• IF the drainage area is EQUAL for ALL of the BMPs then the 
same DURMM v.2 workbook can be used and all the BMPs 
entered in the RPv sheet.   

 

• (If the total area is not the same to each BMP, Step 1.2 
“Reserved”, might allow for a % of the drainage area treated to be 
entered in the future, but for now the old fashioned way...)   



 
 

Upstream Areas 
Accounting for BMPs in a Treatment Train 

• IF the drainage area is NOT EQUAL for ALL of the BMPs… 

Subarea 3 
LOD 

“Downstream” 

Subarea 3 
OLOD Subarea 1 

LOD 
“Upstream” 

Subarea 2 
LOD 

“Upstream” 



 
 

Upstream Areas 
Accounting for BMPs in a Treatment Train 

• … then separate DURMM v.2 workbooks must be used for each 
different subarea.  

• Start with the most upstream subarea and fill out a DURMM v.2 
workbook with the BMPs that apply to that specific subarea.   

• Then start a new DURMM v.2 workbook for the next downstream 
subarea, using the results from the upstream subarea. 

 



 
 

Upstream Areas 
Subarea 1: Most Upstream Area 

• Fill out a DURMM v.2 
workbook using just the 
area that goes to the most 
upstream BMP 

• In the “DURMM Report” 
worksheet, the data 
needed for the next 
downstream subarea is 
reported in the “Adjusted 
Subarea Data for 
Downstream DURMM 
Modeling” section 

 

Use Data from 
DURMM Report as 
upstream entry in 
downstream areas 



 
 

Upstream Areas 
Subarea 2: Next Downstream Area 

• Fill out a NEW DURMM v.2 workbook 

• On the “C.A. RCN” sheet – enter the contributing area info for the 
next downstream area.  The area from the upstream area is 
entered in the “Upstream Contributing Areas” section at the 
bottom. 

• On the “LOD” sheet – enter the limit of disturbance info for the 
next downstream area.  The area from the upstream area is 
entered in the “Upstream LOD Areas” section. 

• Remember to use the upstream numbers as tabulated in the 
DURMM Report! 

• The rest of the workbook is filled out using just the info for the 
current downstream area.   



 
 

Upstream Area info 
is entered from the 
DURMM Report for 
that subarea. 

New drainage area 
info not already 
calculated in 
upstream area is 
entered.  

C.A. RCN 
Worksheet 



 
 

Upstream Area info 
is entered from the 
DURMM Report for 
that subarea. 

LOD info for just the 
current drainage 
area is entered 

LOD               
Worksheet 



 
 

Upstream Areas 
Subarea 3: Next Downstream Area? 

• If the Bioretention area next discharged into a Wet Pond the 
results from the Bioretention DURMM Report would then be 
entered into the Wet Pond workbook. 

• No Double Counting!  Just the results from the Bioretention 
DURMM report would be entered, NOT the Rooftop DURMM 
report as well (since the Rooftop values area summed into the 
Bioretention DURMM report).   

0.1 Rooftop Ac + 0.3 Bioretention Ac 
= 0.40 Ac Total 



 
 

Upstream Areas 
Subarea 3: Next Downstream Area? 

• The multiple upstream area entries allow for several independent 
treatment trains to converge into one BMP, ie, two different 
bioretention systems and a bioswale discharging into a Wet Pond. 

• Each respective system would be entered as an Upstream 
Contributing Area   

Three separate systems that 
merge at a common BMP 



 
 

Common POI Summary Table 
• When multiple systems discharge to the same POI, or to 

summarize the entire site (if its all within the same watershed), the 
“Summary Table for Sub-Areas Draining to a Common Point of 
Interest” table can be used. 

• Balances the RPv Runoff Reductions and Shortfalls to see if 
global compliance is met (as well as TMDLs). 

• Adjusted  CN values area tallied for H&H modeling.  

• Only the most downstream subarea for each independent system 
should be entered (since the upstream areas are reflected in the 
downstream subareas). 

 



 
 

Common POI Summary Table 
• Use the data from the “DURMM Report” in the “Adjusted Subarea 

Data for the Summary Table to Common POI” section for each 
independent system.   

 

Results from three 
separate systems used 
in Summary Table to 
Common POI 



 
 

Results from three separate 
systems entered in table 

Note: Shortfall entered as “+”, 
Credits entered as “-” 

RPv Runoff Reduction summarized with 
Offset Volume stated, if applicable. 

Here, an additional BMP(s) would need 
to be added, or an offset provided.   



 
 

Nutrient Protocol 
• The DURMM Report also contains a section that summarizes the 

inputs needed for the DNREC Nutrient Protocol.   

• The Nutrient Protocol is an Excel workbook that takes into 
account the nutrient load from all aspects of a project, including 
ag, septic, stormwater, landuse, etc and compares the project’s 
totals with the watershed’s TMDLs.   

• The DURMM Report values are entered to represent the project’s 
stormwater nutrient loadings.   

 



 
 

Questions? 
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