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Stormwater Infiltration Basin 
Design  

Design Considerations and Example Projects

Presented By: Bryan M. Dick, PE, PH, PhD Candidate

bryan.dick@aecom.com

864-506-1465

 Background Information

 Regulatory requirements

 Legal outlining

 Guidance

 Advantages and 
Disadvantages

 Design Considerations

 Design volume 
determination

 Basin location and site 
constraints

 Examples

 Maintenance Requirements

Overview of Webinar

http://www.elibrary.dep.state.pa.us/dsweb/Get/Rendition-760907/index.htm
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 Open -shallow basin
 Temporarily store design runoff 

volume
 Treatment via exfiltration through 

bottom (and sides)
 Variations of design include]
 Infiltration trenches
 Underground infiltration systems
 Dry wells

 Pollutant removal via physical, 
chemical and biological processes

 Peak flows are reduced
 Highly efficient treatment
 Typically aggressively vegetated 

bottom

Definition and Purpose

http://www.ciria.com/suds/infiltration_devices.htm

Rainfall

 Very effective pollutant removal

 Mimics natural hydrology

 Increase in groundwater recharge

 Promotes base flow in streams

 Net runoff volume is lower

 Reduced peak flows

 Helps to manage thermal impacts from 
runoff

 Good BMP in urban settings

 Stand alone or treatment chain

 Can be aesthetic

 No standing water if working properly

Advantages



3

 DA limitations in many states

 Best use on more permeable soils

 Clearance from confining layers 
required

 Very high permeability and high 
pollutant loads – groundwater 
contamination without pre-treating

 Not for industrial pollutants, pesticides, 
petroleum, etc.

 High sediment loads may limit their 
use – clogging of pore space

 Relatively high failure rates compared 
to other BMPs

Disadvantages

Photo of industrial site

 Regulations vary by state 
and municipality

 Soil requirements/ LSS

 Site inspection check list

 Permeability specs 

 Legal outlining to break out 
defining parameters

 Suggests scoping meetings 
with agency

 Projects presented here are 
in NC 

 Requirements even different 
now

Regulatory Requirements

http://itd.idaho.gov/enviro/storm%20water/BMP/PDF%20Files%20for%20BMP/Chapter%205/PC-28%20%20Infiltration%20Basin.pdf
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 Statutory Code

 Administrative 
Code

 Agency 
interpretation

 Manuals interpret 
for you but check 
the law itself

 Some Codes 
specifically call 
out the BMP 
manual

 Broad to Narrow

Legal Outlining - Example

http://www.ncga.state.nc.us/sessions/2007/bills/senate/html/s1967v4.html

Design Considerations – Examples 
From Various States

http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/stormwater-
management/minnesota-s-stormwater-manual.html

State
Max 
DA

Infiltration ‐
Ksat

Soil 
Parameters Clearence

Drawdo
wn Other Comments

Michigan <50 ac 0.52
clay max 
30%

4' SHWT or 
Bedrock 48 hrs Pre‐treatment and in a chain

Idaho < 5 ac Unspecified HSG A or B 4' 48 hrs Dewatering system normally reqd
Referenced Maryland manual

Minnesota
5 ‐ 50 
ac 0.2 in/hr

3' SHWT or 
Confining 72 hrs r

Must have cold climate suitability
Riverside 
Co, CA 50 ac 0.5 in/hr

Not on C and 
D HSG

5' SHWT or 
Confining  48 hrs Underdrain required

New Jersey NA 0.5 in.hr
HSG A and B 
only 72 hrs

Different regs for GW recharge, SS and 
Surface, vs. WQ needs
Field or lab soil test required

Setbacks for basement seeepage and 
flooding considered
6" sand layer must be placed on bottom
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Design Considerations – Cold 
Climates 

http://www.pca.state.mn.us/index.php/water/water-types-and-programs/stormwater/stormwater-
management/minnesota-s-stormwater-manual.html

 Frost Line may render infiltration basins not feasable

 Some proprietary sub-grade systems will work when others 
do not (MN BMP Manual)

 Chloride problems High salt runoff

 Spring snowmelt  high runoff volume

 Problems with freeze
 Ice forming on top of & within the system
 MN suggest keeping basin dry prior to freeze in fall

meted.ucar.edu

 Design Storm
 SA - Coastal NC – 1.5” P

 Siting is critical due to:
 Limitation of soils
 Clearance from SHWT
 Building foundations, 

creation of seeps, potential 
slope failures

 Maximum drainage area
 NC – 2.0 Ac In Volume

 Targeted sediment and 
pollutant efficiency

 Longitudinal and cross 
slope

Design Considerations - Overview
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Site Inspection - Desktop

 Aerial photos 

 Provide a wealth of information on veg type

 Topographic Map

 Best locations for basin often on the breaks of 
grade

 Stay away from artificial/ altered areas

 Soil Maps

 NRCS Web Soil Survey

 Soils Maps (if you have them)

 Saturated soils tell you NO from the desktop

 Utility interactioins

 As-builts

 Other sources

 Utility interactioins

 As-builts



 Soils should be well drained

 No underlying confinement layers

 Sandy soils in coastal zones are 
ideal – avoid clay

 Minimum 0.52”/ hr value (more on 
Ksat later)

 Any foreign smell in soils must be 
investigated before siting basin

 Extremely high permeability 
avoided depending on source of 
runoff

Appropriate Soils

http://slowwatermovement.blogspot.com/2010/09/urban-seep-soil-science.html
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 Darcy’s Law  - Ksat
values

 NC – Min. 0.52”/hr rate

 Constant head 
permeability test

 NC – LSS required and 
Soils Report

 Double ring infiltrometer
test

 We use lowest value to 
be conservative

Hydraulic Conductivity

 It governs site elevations in 
lowlands!!

 Often have to use location where 
planners anticipate a structure or 
parkign

 NC – Min 2’ Clearence

 Pays to perform preliminary inspection

 Investigate all feasible locales

 Be familiar with mottling and hydric
indicators

 Up to 1’ can be fill on sites where you 
have no option

SHWT

Image hydric soils, coring 
plan55555555

http://soils.cals.uidaho.edu/SoilORDERS/spodosols_07.htm

High Water 
Table
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 Check the regulatory 
guidance in your 
State/municipality

 Generally challenging to 
locate near wetlands

 Wetland soils not normally 
high enough permeability

 Lack clearance of SHWT

Proximity to Wetlands

 Treatment volume or Capture 
volume

 State and local BMP manuals 
require various methods

 Typically size for entire volume

 Drawdown considerations

 Varies by state and local regs

 Use minimum Ksat or half value

 Some regs require drawdown 
device for maintenance

 Max 2.0 ac-in per basin for our 
projects in (NC)

Basin Sizing

http://www.cityofsandy.com
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 Proximity to Buildings –

 foundation stability

 Saturation of basements (not 
a problems in lowlands)

 Karst/limestone geology

 Challenges in cold climates

Other limiting factors

Flownet Sketch of wall and 
saturated soil here

http://www.omafra.gov.on.ca/english/environment/facts/06-113.htm

 Though not always 
required, we validate with 
models

 Hydrocad is a simple, 
good tool for this purpose

 Provides check of:

 Drawdown time

 Attenuation of peak flow

 Max ponding depth

Modeling 

Show Hydrograph Here
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Bypass Large Events

Add Image of Most Recent Flow 
Splitter

 Piped runoff is easier to “split”
Many examples available

 Bypasses may be inline or offline
 10 yr ? Depends on the agency
 If open channel conveyances
 Use max pond depth

 Use a CHECK LIST

 Even better – use agency check list!

 Legible and logical

 Concise

 Scoping meeting head off confusion

 Tell a clear “story”

 Extra dims save review effort

 Notate primary change or increase

 Constraints identified

 Quality maps, calcs and images

Permit Applications
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Examples of Constraints -
Project A

Existing Conditions

Proposed 
Parking

Office 
Trailer 
Complex

Examples of Constraints -
Project A

Class of 
receiving water 
and wetland 
proximity
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Examples of Constraints -
Project A

Soils Map

Examples of Constraints -
Project A

LSS Investigation
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Examples of Constraints -
Project A

Locations 4, 5 7 
are out

 Soils Report -
Findings

 Basin 1,2,3 and 6 
are appropriate sites

 Ksat

Soils Testing - A
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Examples of Constraints -
Project A

 Summary of 
Constraints at A

 Elevation is not a 
problem

 Only sites on the N 
end will work

 Wetlands not a 
problem

 Temporary trailer sites 
will have a long 
conveyance

Proposed  
Lot

Bldgs

Basin Sizing - A

 Requirements
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Basin Sizing - A

Example Spread Sheet Cont’d:

Proposed - A
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Proposed - A

Examples of Constraints -
Project B

Existing Conditions

Proposed Building

Parking

Wetlands Not ID’d Till 
After Scoping
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Soil Borings Locations-
Project B

 Pinched by 
wetlands

 Elevation is 
not a problem

 Slope should 
have high 
Ksat

Project B – Ksat and SHWT
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 Requirements

Project B - Sizing

 2X Sized

Project B - Proposed
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Constructability and Maintenance

 Swales to nowhere

 Flat slope and sandy soil

 Inlets and outlets - Erosion

 Compaction due to 
equipment

 Poor oversight

 Clogging

Check maintenance 
requirements of your 
agency.

Bypass Flow

High Point
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 Check your local and state guidance availability first

 http://www.stormwaterpa.org/assets/media/BMP_manual/chapter_6/Chapter_6-4-2.pdf

 http://dnr.wi.gov/runoff/stormwater/InfStdsTools/Technical_Note.pdf

 http://portal.ncdenr.org/web/wq/ws/su/bmp-ch16

 http://www.njstormwater.org/bmp_manual/NJ_SWBMP_9.5.pdf

 http://itd.idaho.gov/enviro/storm%20water/BMP/PDF%20Files%20for%20BMP/Chapter%2
05/PC-28%20%20Infiltration%20Basin.pdf

 Groundwater mounding beneath infiltration basin: http://pubs.usgs.gov/sir/2010/5102/

Reference Information

Extra Materials - Examples
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Extra Materials - Examples

Extra Materials - Examples

 Tough Scenario

 Low Density but a 
bridge…
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Extra Materials - Examples

 Capture and 
treat HD area 
within LD project

 Good 
stewardship


