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Runoff Reduction BMPs 

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



 
 

DURMM v.2 

 
Runoff Reduction  
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DURMM v.2: BMP Categories 
• Volume Management Practices 

– Reduce pollutant load 
• Retention Practices 

– Design criteria based on storage capacity for 1-YR event 
– ex.; bioretention w/o underdrain 

• 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 



 
 

Standards & Specifications for 
Post-Construction Stormwater BMPs 



 
 

3.06.2 Standards & Specifications for 
Post-Construction Stormwater BMPs 

1. Infiltration 
2. Bioretention 
3. Permeable Pavement 
4. Vegetated Roofs 
5. Rainwater Harvesting 
6. Regenerative SW 

Conveyance 
7. Rooftop Disconnection 
8. Vegetated Channels 

9. Sheet Flow to Open 
Space 

10. Detention Practices 
11. Filtering Practices 
12. Wetlands 
13. Wet Ponds 
14. Soil Amendments 
15. Proprietary Practices  



 
 



 
 

1.0 Infiltration 

• Definition 
• Variants 
 



 
 

1.0 Infiltration 

• Table X.1 
– Runoff Reduction 

• Retention Allowance 
• Annual Runoff Reduction 
• % Reduction for RPv, Cv, 

Fv 

– Pollutant Reduction 
• RR Practices 

– % Load Reduction 
• Treatment Practices 

– % Removal Efficiency 

• Graphic for Variants 

 



 
 

1.0 Infiltration 

• Table X.2 
– BMP Design 

Summary 
– References to 

appropriate section 
for more info 

 



 
 

1.0 Infiltration 

• Table X.3 (as needed) 
– Material Specifications 

• Remaining Sections 
– Feasibility Criteria 
– Detailed Design Criteria 
– Detailed Material Specs 

(as needed) 
– Landscaping Criteria  

(as needed) 
– Construction Info 
– Maintenance Criteria 
– References 

 
 

 



 
 

• 2”-3” mulch (optional) 
• Min. 3’ planting soil 
• Woven geotextile;              

> 110 gpm 
• Underdrain layer 

– 4”-6” pipe 
– 6”-8” DE #57 stone 

 

2.0 Bioretention 
Typical Section (Current) 



 
 

 
 
 
 

• Underdrain layer 
– 4”-6” cpp 
– 2’ DE #57 rice gravel 

(1/4”) sump 
 

Typical Section NEW! 
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Material Specifications: Sand 

• ASTM C-33 
concrete sand 

• Clean, washed 
• Fineness modulus 

of 2.75 or greater 



 
 

Material Specifications: Mulch 

• Free of dirt & debris 
• Triple shredded 

hardwood 
• Single shredded 

may be used as top 
dressing 



 
 

Material Specifications: Peat Moss 

• Virgin sphagnum 
peat moss 

• Typically must be 
imported from 
Canada 



 
 

Material Specifications: Compost 

• Yard waste based 
• Aged 
• Certified 



 
 

Material Specifications 

Bioretention Soil Mix NEW!  
• Volumetric quantities 

– 60% concrete sand 
– 20% triple shredded 

hardwood mulch 
– 20% aged, certified 

compost 
• Drum mixed batch 
• DNREC approved 

supplier 
 
 



 
 

2.0 Bioretention 

• Variants 
– 2-A  Traditional Bioretention 
– 2-B  In-Situ Bioretention 

(including Residential Rain 
Gardens) 

– 2-C  Streetscape Bioretention 
– 2-D  Engineered Tree Pits 
– 2-E  Stormwater Planters 
– 2-F  Advanced Bioretention 

Systems 

• Sub-Categories 
– Underdrain Designs  
– Infiltration Designs 

 

 



 
 

2.0 Bioretention 



 
 

3.0 Permeable Pavement 

• Variants 
– 3-A  Porous Asphalt (PA) 
– 3-B  Pervious Concrete (PC) 
– 3-C  Permeable Interlocking 

Concrete Pavers (PP) or 
Concrete Grid Pavers (CP) 

– 3-D  Plastic Grid Pavers (GP) 

 

 



 
 

3.0 Permeable Pavement 



 
 

4.0 Vegetated Roofs 

• Variants 
– 4-A  Extensive Vegetated 

Roofs 
– 4-B  Intensive Vegetated 

Roofs 

 



 
 

4.0 Vegetated Roofs 



 
 

5.0 Rainwater Harvesting 

• Variants 
– 5-A  Seasonal Rainwater 

Harvesting Systems 
– 5-B  Continuous 

Rainwater Harvesting 
Systems   

 



 
 

5.0 Rainwater Harvesting 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 

• a.k.a Coastal Plain 
Outfalls 

• Variants 
– 6-A  Step Pool RSCS 
– 6-B  Seepage Wetland 

RSCS 

 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 
Step Pool 

RSCS 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 

Seepage Wetland 
RSCS 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 

Retrofit failed systems 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 



 
 

6.0 Regenerative Stormwater 
Conveyance Systems (RSCS) 

• Appendix 6-1  



 
 

7.0 Rooftop Disconnection 

• Variants 
– N/A 

 



 
 

7.0 Rooftop Disconnection 



 
 

8.0 Vegetated Channels 

• Variants 
– 8-A  Bioswale 
– 8-B  Vegetated Channel 

 



 
 

8.0 Vegetated Channels 



 
 

9.0 Sheet Flow 

• Variants 
– 9-A  Sheet Flow to 

Vegetated Filter Strip 
– 9-B  Sheet Flow to 

Conserved Open Space 

• Sub-Categories 
– Turf 
– Forest 

 



 
 

9.0 Sheet Flow 



 
 

10.0 Detention Practices 

• Variants 
– 10-A  Dry Detention Pond 
– 10-B  Dry Extended 

Detention Pond 
– 10-C  Underground 

Detention Facilities 

 



 
 

10.0 Detention Practices 



 
 

11.0 Stormwater Filtering Systems 

• Variants 
– 11-A  Non-Structural 

Sand Filter 
– 11-B  Surface Sand Filter 
– 11-C  Three-Chamber 

Underground Sand Filter 
– 11-D  Perimeter Sand 

Filter (inc. “Delaware” 
Modular Sand Filter) 

 



 
 

11.0 Stormwater Filtering Systems 



 
 

12.0 Constructed Wetlands 

• Variants 
– 12-A  Traditional 

Constructed Wetland 
– 12-B  Submerged Gravel 

Wetland (future) 

• Possible Additions 
– Ephemeral Wetlands 
– Wet Swales 

 

 



 
 

12.0 Constructed Wetlands 



 
 

12.0 Constructed Wetlands 



 
 

13.0 Ponds 

• Variants 
– 13-A  Wet Pond 
– 13-B  Wet Extended (ED) 

Pond 

 



 
 

13.0 Ponds 



 
 

14.0 Soil Amendments 

• Variants 
– N/A 

 



 
 

15.0 Proprietary Practices 

• Variants 
– Vary By Manufacturer 

 



 
 

Questions/Discussion 



 
 

DURMM v.2 

 
Update 



 
 

DURMM v.2: RPv Sheet 

Retention Practices 

Annual RR Practices 



 
 

DURMM v.2: TMDL Sheet 

Load Reduction 

Concentration 
Reduction 



 
 

Questions? 



 
 

Delaware ESC Handbook 
Updates 

• Revisions 
– Culvert Inlet Protection 

(delete Silt Fence 
option) 

– Inlet Protection (add 
Type-3 for curb 
opening) 

– Tree Protection 
(expand to Sensitive 
Area Protection) 
 

 



 
 

Delaware ESC Handbook 
Updates 

• NEW!  
– Compost 

– Log 
– Blanket 
– Trap 

– Concrete Washout 
– Flocculants 
– Small Batch Plants 
– Stockpiles 

 



 
 

• Delete obsolete 
software 

• Review/update  
categories 

• Add “Runoff 
Reduction” category 
– DURMM v.2 
– WinSLAMM 

Approved H&H Software 
Updates 

 



 
 

• Review/update 
categories 
– TSS removal no longer 

the perf. standard 
– TN & TP removal now 

important for TMDLs 
• Review/update 

structures 
• Appendix ??? 

Approved SWM Structures 
Updates 

 



 
 

Questions? 



 
 

Timeline Update 

• December 31, 2011 
– Post Technical Documents 

• January 10, 2012 
– RAC Meeting 

• January 11, 2012 
– Submit Proposed Regulations to Registrar 



 
 

Timeline Update 

• January 31, 2012 
– All Draft Technical Documents posted 

• February 1, 2012 
– Proposed Regulations published in State 

Register 
• February 2012 – date TBD 

– Public Hearing 
 



 
 

Timeline Update 

• May 1, 2012 
– Final Regs Published in State Register 

• May 11, 2012 
– Promulgation Date 

• Aug 11, 2012 
– Effective Date: revisions in Regulation 

Section 1.3 to allow for delayed effective 
date 

 



 
 

Summer 2012 

• Promulgation in May 2012 
• Training throughout summer 

– DURMM v.2 
– Standards & Specifications 

• Effective in August 2012 



 
 

Discussion 
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