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BMP T5.10A:  Downspout Full Infiltration - Drywells 

Purpose and Description 

Downspout Full Infiltration Drywells are designed to infiltrate runoff from roof downspout drains 
and cannot be used to directly infiltrate runoff from pollutant-generating surfaces. These facilities 
can be pre-manufactured structures, or they can be simply holes in the ground filled with rock, as 
shown in Figure 2.1. Alternatives to rock-filled drywells, such as preformed chambers, are acceptable 
if equivalent storage volume is provided.  

Cross Reference Guide 

Soils Assessment  Book 1, Section 2.3 

Meets Minimum Requirements #5 

Related BMPs None 

T5.10aSelection Criteria Book 1, Sections 2.2 and 2.5.1 

Maintenance Book 4 

Applications, Limitations and Setbacks 

Geotechnical analysis is an important first step to determining the feasibility of using downspout full 
infiltration. The required site analysis includes an initial assessment of the type of site soils, and the 
infiltration potential. See Section 2.3 in Book 1 for guidance regarding required site soils analysis. 

Roof downspout drywells are deemed feasible without infiltration testing when a qualified 
professional determines that USDA textural classes consisting of coarse sand to medium sand, loam, 
or cobbles and gravels are present in the infiltration zone. If other soils are present in the infiltration 
zone consider a rain garden or bioretention facility instead.  

Items that make roof downspout drywells infeasible include: 

• Less than three feet of permeable soil exists from the proposed finished ground elevation above 
the drywell to the seasonal high groundwater table. 

• Less than one foot of clearance exists between the proposed bottom of the drywell and the 
seasonal high groundwater table. 

• The downspout full infiltration system cannot meet the setbacks specified below. 

• The downspout full infiltration system cannot meet the design criteria specified below. 
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Setbacks 

• 100 feet from closed or active landfills. 

• 10 feet from any sewage disposal drain field, including reserve areas and grey water reuse 
systems. 

• 100 feet up gradient from any septic system unless site topography clearly prohibits subsurface 
flows from intersecting the drain field. 

• 10 feet from an underground storage tank and its connecting pipes that is used to store 
petroleum products, chemical, or liquid hazardous wastes in which 10% or more of the storage 
volume of the tank and connecting pipes is beneath the ground. 

• 10 feet from any structure, property line, or sensitive area (except slopes over 40%). However, if 
the roof downspout infiltration system is a common system shared by two or more adjacent 
residential lots and contained within an easement for maintenance given to owners of all 
residential properties draining to the system, then the setback from the property line(s) shared by 
the adjacent lots may be waived.   

Design Criteria 

• Drywell bottoms must be a minimum of 1 foot above seasonal high groundwater level or 
impermeable soil layers 

• Drywells shall contain a minimum volume of gravel: 

o If located in couarse sands and cobbles (defined as a particle size of 2mm or greater in 
accordance with ASTM D422-63 particle size analysis), at least 60 cubic feet of gravel 
per 1,000 square feet of impervious surface served.  

o If located in medium sands (defined as 0.5 mm to 2 mm in accordance with ASTM 
D422-63 particle size analysis), at least 90 cubic feet of gravel per 1,000 square feet of 
impervious surface served. 

• Drywells shall be at least 4 feet in diameter and deep enough to contain the gravel amounts 
specified above for the soil type and impervious surfaced served.  

• Choking stone or filter fabric (geotextile) shall be placed on top of the drain rock and filter 
fabric shall be placed on drywell sides prior to backfilling. Filter fabric shall not be placed on the 
bottom. 

• Spacing between drywells shall be a minimum of 10 feet.  

• A geotechnical analysis and report is required on slopes over 15% or if located within 200 feet of 
the top of slope steeper than 40%, or in a landslide hazard area. 

Runoff Modeling Representation 

• If roof runoff is infiltrated according to the requirements of this section, the roof area may be 
removed from the project area used for sizing stormwater facilities. 
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Figure 2.1: Typical Downspout Infiltration Drywell 

(Source: modified from Clark County) 

 

  

ERRATA September 2016


	Introduction to Book 2
	Chapter 1  Hydrologic Computation and Analysis
	1.1 Introduction
	1.1.1 Purpose
	1.1.2 How to Use this Chapter

	1.2 Minimum Computational Standards
	1.3 Hydrologic Analysis
	1.3.1 Flow Duration Standards
	1.3.1.1 Low Impact Development Performance Standard
	1.3.1.2 Flow Control Standard

	1.3.2 Continuous Flow Modeling
	1.3.2.1 Data Requirements

	1.3.3 Single Event Hydrograph (Santa Barbara Urban Hydrograph (SBUH))
	1.3.4 Rational Method
	1.3.5 Modeling Discharges to Wetlands
	1.3.6 Closed Depression Analysis
	1.3.6.1 Analysis and Design Criteria



	Chapter 2  On-site Stormwater Management BMPs
	BMP T5.10A:  Downspout Full Infiltration - Drywells
	BMP T5.10B:  Downspout Full Infiltration – Infiltration Trenches
	BMP T5.10C:  Downspout Dispersion
	BMP T5.10D:  Perforated Stub-out Connections
	BMP T5.11:  Concentrated Flow Dispersion
	BMP T5.12:  Sheet Flow Dispersion
	BMP T5.13:  Post-Construction Soil Quality and Depth
	BMP T5.14A:  Rain Gardens
	BMP T5.14B:  Bioretention Systems
	BMP T5.15:  Permeable Pavements
	BMP T5.16: Tree Retention and Tree Planting
	BMP T5.17: Vegetated Roofs
	BMP T5.18: Reverse Slope Sidewalks
	BMP T5.19: Minimal Excavation Foundations
	BMP T5.20:  Rainwater Harvesting
	BMP T5.30A:  Full Dispersion
	BMP T5.30B: Dispersion to Pasture or Cropland
	BMP T5.40:  Preserving Native Vegetation
	BMP T5.41:  Better Site Design

	Chapter 3  Runoff Treatment Facility Design
	3.1 General Design Criteria
	3.1.1 Design Volume and Flow
	3.1.1.1 Water Quality Design Storm Volume
	3.1.1.2 Water Quality Design Flow Rate

	3.1.2 Flows Requiring Treatment
	3.1.2.1 Summary of Areas Needing Treatment
	3.1.2.2 Recommendations for Reducing Flows to Treatment Facilities

	3.1.3 Sequence of Facilities
	3.1.4 Setbacks, Slopes, and Embankments
	3.1.4.1 Setbacks
	3.1.4.2 Side Slopes

	3.1.5 Infiltration Facility Sizing
	3.1.5.1 Allowable Facility Infiltration Rates
	3.1.5.2 Drawdown Time
	3.1.5.3 Soil Physical and Chemical Suitability for Treatment

	3.1.6 Facility Liners
	3.1.6.1 Liner Design Criteria
	3.1.6.2 Design Criteria for Low Permeability Liner Options

	3.1.7 Hydraulic Structures
	3.1.7.1 Flow Splitters
	3.1.7.2 General Design Criteria
	3.1.7.3 Materials
	3.1.7.4 Flow Spreaders



	Chapter 4  Runoff Treatment BMPs
	BMP T6.10:  Presettling Basin
	BMP T11.10:  API (Baffle type) Separator Bay
	BMP T11.11:  Coalescing Plate (CP) Separator Bay
	BMP T8.10:  Basic Sand Filter Basin
	BMP T8.11:  Large Sand Filter Basin
	BMP T8.20:  Sand Filter Vault
	BMP T8.30:  Linear Sand Filter
	BMP T8.40:  Media Filter Drain (previously “Ecology Embankment”)
	BMP T9.10: Basic Biofiltration Swale
	BMP T9.20:  Wet Biofiltration Swale
	BMP T9.30:  Continuous Inflow Biofiltration Swale
	BMP T9.40:  Basic Filter Strip
	BMP T7.40: Compost-Amended Vegetated Filter Strips (CAVFS)
	BMP T10.10:  Wetponds - Basic and Large
	BMP T10.20:  Wetvault
	BMP T10.30:  Stormwater Treatment Wetlands
	Proprietary BMP: StormFilter®
	Proprietary BMP: Filterra®
	Proprietary BMP: Perk Filter™

	Chapter 5  Flow Control: Infiltration
	5.1 Infiltration Facility Design
	5.1.1 Infiltration Facility Design Criteria
	5.1.1.1 Setbacks
	5.1.1.2 Groundwater Mounding Analysis
	5.1.1.3 Pretreatment Facility Design Criteria
	5.1.1.4 Construction Criteria

	5.1.2 Infiltration Facility Testing

	5.2 Infiltration BMPs
	BMP R5.10  Infiltration Drywells
	BMP R5.11  Infiltration Trenches
	BMP R5.12  Infiltration Basins


	Chapter 6  Flow Control: Detention
	6.1 Detention Facility Design
	6.1.1 General Design Criteria
	6.1.2 Methods of Analysis
	6.1.3 Setbacks
	6.1.4 Control Structure Design
	6.1.4.1 Multiple Orifice Restrictor
	6.1.4.2 Riser and Weir Restrictor
	6.1.4.3 Methods of Analysis


	6.2 Detention BMPs
	BMP D6.10 Detention Ponds
	BMP D6.20 Detention Tanks
	BMP D6.30  Detention Vaults
	Additional Detention BMPs
	BMP D6.40:  Combined Detention and Wetpool Facilities


	Chapter 7  Conveyance Design
	7.1 Introduction
	7.1.1 Purpose and Applicability
	7.1.2 How to use this Chapter

	7.2 Design and Construction Standards
	7.3 Design Storm Frequency
	7.4 Conveyance System Testing
	7.5 Hydraulic Methods
	7.5.1 Closed Conduit Systems
	7.5.1.1 Gravity Flow Analysis
	7.5.1.2 Backwater Analysis
	7.5.1.3 Minimum Pipe Diameter
	7.5.1.4 Allowable Velocities and Slopes
	7.5.1.5 Pipeline Alignments

	7.5.2 Open Conveyances
	7.5.2.1 Allowable Velocities
	7.5.2.2 Side Slopes and Minimum Freeboard


	7.6 Drainage of Highway Pavements
	7.7 Drainage System Outfall Requirements
	7.7.1 Discharges to Surface Water
	7.7.2 Outfalls to Detention Ponds


	Chapter 8  Sediment and Erosion Control BMPs
	BMP C101:  Preserving Natural Vegetation
	BMP C102:  Buffer Zones
	BMP C103:  High Visibility Fence
	BMP C105:  Stabilized Construction Entrance / Exit
	BMP C106:  Wheel Wash
	BMP C107:  Construction Road/Parking Area Stabilization
	BMP C120:  Temporary and Permanent Seeding
	BMP C121:  Mulching
	BMP C122:  Nets and Blankets
	BMP C123:  Plastic Covering
	BMP C124:  Sodding
	BMP C125:  Topsoiling / Composting
	BMP C126:  Polyacrylamide (PAM) for Soil Erosion Protection
	BMP C130:  Surface Roughening
	BMP C131:  Gradient Terraces
	BMP C140:  Dust Control
	BMP C150:  Materials on Hand
	BMP C151:  Concrete Handling
	BMP C152:  Sawcutting and Surfacing Pollution Prevention
	BMP C153:  Material Delivery, Storage and Containment
	BMP C154:  Concrete Washout Facilities
	BMP C160:  Certified Erosion and Sediment Control Lead (CESCL)
	BMP C162:  Construction Sequence Schedule
	BMP C200:  Interceptor Dike and Swale
	BMP C201:  Grass-Lined Channels
	BMP C202:  Channel Lining
	BMP C203:  Water Bars
	BMP C204:  Pipe Slope Drains
	BMP C205:  Subsurface Drains
	BMP C206:  Level Spreader
	BMP C207:  Check Dams
	BMP C208:  Triangular Silt Dike (Geotextile-Encased Check Dam)
	BMP C209:  Outlet Protection
	BMP C220:  Storm Drain Inlet Protection
	BMP C231:  Brush Barrier
	BMP C232:  Gravel Filter Berm
	BMP C233:  Silt Fence
	.BMP C234:  Vegetated Strip
	BMP C235:  Wattles
	BMP C236:  Vegetative Filtration
	BMP C240:  Sediment Trap
	BMP C241:  Temporary Sediment Pond
	BMP C250:  Construction Stormwater Chemical Treatment
	BMP C251:  Construction Stormwater Filtration
	BMP C252:  High pH Neutralization Using CO2 (Carbon Dioxide Sparging)
	BMP C253:  Control of High pH Water

	Book 2 References
	Appendices

	2-A Hydrology

	2-B WWHM - Information, Assumptions and Computation Steps for WWHM3

	2-C Low Impact Development Modeling

	2-D Approaches to Infiltration Facility Design

	2-E Bioretention Soil Mix Hydraulic Conductivity

	2-F Turbulence and Short-Circuiting Factor

	2-G Geotextile Specifications





