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3.2.3 Minimum Standard 3: Water Quality

• The WQv must be treated by at least one of the 
structural BMPs listed in Chapter Five at each location 
where a discharge of stormwater will occur.

• Minimum average pollutant removal efficiencies: 85% 
removal of total suspended solids (TSS), 60% removal of 
pathogens, 30% removal of total phosphorus (TP) for 
discharges to freshwater systems, and 30% removal of 
total nitrogen (TN) for discharges to saltwater or tidal 
systems. 

• Excludes LID credits allowed under Section 4.6
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Acceptable BMPs

• 5.2  Wet Vegetated Treatment Systems 
(WVTS)

• 5.3 Stormwater Infiltration Practices
• 5.4 Permeable Paving
• 5.5 Filtering Systems
• 5.6 Green Roofs
• 5.7 Open Channel Systems



Horsley Witten Group, Inc.Horsley Witten Group, Inc.
Open Channels

Permeable Pavements

Sand FiltersWVTSA B

C D



Horsley Witten Group, Inc.Horsley Witten Group, Inc.

Bioretention
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#1.  Land Use

The land use of the contributing drainage area 
influences the stormwater strategy:

• Rural areas
• Residential sites
• Roads/highways 
• Commercial sites
• LUHPPLs
• Urban sites 

(e.g., redevelopment)
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Cul-de-Sac Application
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Commercial Application
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Municipal Application
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Retrofit 
Application
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# 2.  Physical Feasibility

Some Practices Cannot Be Used Because of Site 
Constraints:

• Soils
• Groundwater
• Drainage Area
• Minimum Surface Area
• Slope Restriction
• Head
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Wet Swale

• Used when water 
table is close to 
surface
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#3. Watershed Factors

Different Receiving Water Management 
Objectives Shape Stormwater Strategies:
• Groundwater (Aquifer protection)
• Freshwater streams and Rivers
• Other Freshwaters (Ponds/Lakes/Wetlands)
• Coastal Waters (shellfish/beach areas
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#4.  Stormwater Management 
Capability

No single practice achieves all stormwater 
management objectives.  A combination of 
practices is often needed to provide desired 
level of:
• Groundwater recharge
• Water quality treatment
• Channel protection
• Flood control
• Ability to treat LUHPPLs



To Offline Facility for 
Water Quality Treatment 

To Discharge Pipe  
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#5. Community and Environmental 
Impacts

Other community and environmental impacts 
should be considered when selecting BMPs:
• Ease of maintenance
• Affordability
• Community acceptance/ 

aesthetics
• Safety
• Habitat



Horsley Witten Group, Inc.Horsley Witten Group, Inc.

Stormwater Practice Maintenance 
Burden

Maintenance Burden is a function of the type 
of facility as well as the design and 
implementation

• WVTS ---------- Medium to Easy
• Infiltration* --------- Medium to Difficult
• Filters -------------- Medium to Difficult
• Green Roofs --------- Medium
• Open Channels ------------ Medium to Easy

*Except drywells - Easy
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Pollutant Removal Capability

Important when higher removals are required 
(see list in Section 3.2.3).  Table H-3/H-4
compares removal efficiencies for: 

• Total Suspended Solids
• Total Phosphorus
• Total Nitrogen
• Bacteria
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Questions?



Horsley Witten Group, Inc.Horsley Witten Group, Inc.

Mounding Analysis
• When is it required?

– Infiltration of stormwater (except for residential 
rooftops ≤ 1,000sf

– Separation to SHGT < 4’
– On-line practice accepting runoff from the 10-year 

storm event and greater

• What does it tell us?
– Feasibility of proposed BMP
– Effect on nearby structures, OWTSs, etc.

• How is it done?
– Hantush Method or equivalent
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http://pubs.usgs.gov/sir/2010/5102
/
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GW Mounding Evaluation By Hantush 
Method (1967) - Input Parameters:

• Recharge Rate – Design infiltration rate.
• Hydraulic Conductivity – Property of aquifer. Should be 

determined by in-situ testing (e.g., pumping test or slug 
test on a well).

• Initial Saturated Thickness – Field-determined (soil boring) 
- the distance from water table down to first restrictive 
boundary.

• Specific Yield (Storage) – Estimate from literature values.
• Infiltration Basin Area – From design plans.
• Infiltration Time – Time required to infiltrate design storm 

volume at design infiltration rate.
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Example Mounding Calculation

Two Infiltration Basins ~ 350 ft apart
•Design Infiltration Rate = 4.82 
ft/day (2.41 in/hr for loamy sand)
•Surface Areas:

–Basin 1 = 2,180 ft
–Basin 2 = 1,800 ft

•10-Year Storm Volumes:
–Basin 1 = 17,552 cf
–Basin 2 = 13,622 cf

Example Mounding 
Analysis
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Interpreting Results

• 10-year storm groundwater mounding evaluation for two 
basins 350 ft apart
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Questions?


