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BMP Standards and Specifications  Vegetated Roofs

03/2013 3.06.2.4-1

4.0 Vegetated Roofs

Definition:

Practices, on top a building, that capture and 
store rainfall in an engineered growing 
media, which is designed to support plant 
growth. A portion of the captured rainfall 
evaporates or is taken up by plants, which 
helps reduce runoff volumes, peak runoff 
rates, and pollutant loads on development 
sites. Vegetated Roofs, also known as green 
roofs, typically contain a layered system of 
roofing, which is designed to support plant 
growth and retain water for plant uptake 
while preventing ponding on the roof 
surface. The roofs are designed so that water 
drains vertically through the media and then 
horizontally along a waterproofing layer 
towards the outlet. Two types of vegetated 
roofs exist: extensive or intensive.  They vary 
based on the depth of soil and type of plants.  

Design variants include: 

4-A Extensive Vegetated Roofs: Shallow growing media with drought resistant 
succulent plants, such as sedums
4-B Intensive Vegetated Roofs: Deep growing media with traditional plantings 
and irrigation

Vegetated Roofs provide runoff reduction and water quality treatment for small storms, 
including the Resource Protection event (RPv).  Typically they are not designed to provide 
stormwater detention of larger Cv and Fv storms although some intensive vegetated roof systems 
may be designed to meet or partially meet these criteria, or the vegetated roof could be integrated 
with a rainwater harvesting system. However, most vegetated roof designs generally are
combined with a separate facility located away from the building to provide large storm controls.  

This specification is intended for situations where the primary design objective of the Vegetated 
Roof is stormwater management. Green roof benefits go beyond just stormwater management, 
but the ancillary benefits are not covered within this specification.

© Bethany Blues Restaurant, Lewes
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5.0 Rainwater Harvesting

Definition: Rainwater Harvesting systems 
intercept, divert, store and release rainfall for 
future use. Rainwater that falls onto impervious 
surfaces is collected and conveyed into an above-
or below-ground storage tank (also referred to as a 
cistern or rain tank), where it can be used for non-
potable water uses and on-site stormwater 
disposal/infiltration. Non-potable uses may 
include landscape irrigation, exterior washing (e.g. 
car washes, building facades, sidewalks, street 
sweepers, fire trucks, etc.), flushing of toilets and 
urinals, fire suppression (sprinkler) systems, 
supply for chilled water cooling towers, 
replenishing and operation of water features,
distribution to a green wall or living wall system, 
and laundry. In many instances, Rainwater 
Harvesting can be combined with a secondary stormwater practice to enhance stormwater 
retention and/or provide treatment of overflow from the Rainwater Harvesting system.

Rainwater Harvesting systems are separated into two categories.  Design variants include:

5-A Seasonal Rainwater Harvesting Systems
5-B Continuous Rainwater Harvesting Systems

By providing a renewable source of water to end users, Rainwater Harvesting systems can have 
environmental and economic benefits beyond stormwater management (e.g., increased water 
conservation, water supply during drought and mandatory municipal water supply restrictions, 
decreased demand on municipal or groundwater supply, decreased water costs for the end-user, 
potential for increased groundwater recharge, etc.). 

Photo courtesy of Lake County (IL) Stormwater 
Management Commission
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6.0 Restoration Practices

Definition: Restoration Practices 
include Regnerative 
Stormwater Conveyance 
Systems, also known as 
Coastal Plain Outfalls, and 
other practices that restore 
existing degraded natural 
systems to their former 
functional condition.
Streambank stabilization is 
also included in this 
category.  

Regenerative Stormwater Conveyance Systems (RSCS) are open-channel conveyance structures 
that convert, through attenuation ponds and a sand seepage filter, surface storm flow to shallow 
groundwater flow. In doing so, these systems safely convey, attenuate, and treat the quality of 
stormwater runoff. These structures utilize a series of constructed shallow aquatic pools, riffle 
grade control, native vegetation, and an underlying sand/woodchip mix filter bed media. The 
physical characteristics of the RSCS channel are best characterized by the Rosgen A or B stream 
classification types, where “bedform occurs as a step/pool, cascading channel which often stores 
large amounts of sediment in the pools associated with debris dams” (Rosgen, 1996). The 
pretreatment, recharge, and water quality sizing criteria presented in these guidelines are similar to
criteria for a typical stormwater filtering device. These structures feature surface/subsurface
runoff storage seams and an energy dissipation design that is aimed at attenuating the flow to a 
desired level through energy and hydraulic power equivalency principles.

Streambank stabilization includes bioengineering techniques as well as structural solutions to 
abate the mass wasting of soil as a result of the movement of water. Despite the name, many of 
these practices can be used to stabilize shorelines as well as streambanks.  

Design variants for Restoration Practices include:

6-A. Step Pool RSCS
6-B. Seepage Wetland RSCS
6-C. Streambank Stabilization

Photo: Hala Flores, Anne Arundel Co., MD
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7.0 Rooftop Disconnection

Definition: Rooftop Disconnection
involves managing runoff close to its source 
by intercepting, infiltrating, filtering, treating 
or reusing it as it moves from the rooftop to 
the drainage system. Rooftop Disconnection
practices can be used to reduce the volume of 
runoff that enters the combined or separate 
storm sewer systems. 

Rooftop Disconnection reduces a portion of 
the Resource Protection Volume (RPv).  In 
order to meet requirements for larger storm 
events, Rooftop Disconnection must be 
combined with additional practices.

Rooftop impervious areas may be disconnected from the drainage system and flow to other 
BMPs for management, including:

Sheet flow to a filter strip or open space (see Specification 9.)
Infiltration by small infiltration practices such as dry wells or french drains (see 
Specification 1.)
Filtration by rain gardens or stormwater planters (see Specification 2.)
Storage and reuse with a rain barrel, cistern or other storage system (see Specification 5.)

Photo courtesy of Montgomery County, Maryland
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8.0 Vegetated Channels

Definition: Vegetated open channels 
that are designed to convey 
the design storm volume 
(RPv and Cv, may also 
convey the Fv as designed). 

Design variants include:

8-A Bioswale
8-B Vegetated Channel

Grass channels systems shall not be designed to provide stormwater detention.  Vegetated channels
can provide a modest amount of runoff filtering and volume attenuation within the stormwater 
conveyance system resulting in the delivery of less runoff and pollutants than a traditional system of 
curb and gutter, storm drain inlets and pipes.  The performance of Vegetated channels will vary 
depending on the underlying soil permeability. Their runoff reduction performance can be boosted 
when compost amendments are added to the bottom of the channel. Vegetated channels are a 
preferable alternative to both curb and gutter and storm drains as a stormwater conveyance system, 
where development density, topography, soils, and water table permit.
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Vegetated Channels
Construction Checklist

This checklist has been designed for vegetated channels 
in accordance with the Delaware Sediment and Stormwater Program’s

Post Construction Stormwater Management BMP Standards and Specifications.

PROJECT INFORMATION

Project Name: 

Location:

Contractor:

Construction Reviewer:

Date(s) / Time(s) of Inspections:

        

    

KEY:
    Item meets standard

   X    Item not acceptable
N/A    Item not applicable

I.  Pre-Construction

A.  Facility location staked out.  Extents of vegetated channel (to include pre-treatment 
        area) delineated and access by equipment prohibited to prevent compaction of 
        existing soils.

            B.  Upstream drainage area stabilized or effectively diverted prior to beginning construction 
of the channel.

C.  Pretreatment type

(1) Grass Filter Strip
(2) Gravel or Stone Diaphragm
(3) Gravel or Stone Level Spreader
(4) Initial Sediment Forebay
(5) Check Dams, if required on the approved Plan
(5) Other: _____________________________________________________

D.  Verify the equipment on the site are large enough to excavate the channel from the sides; 
        not sitting in the bottom of the channel footprint.
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Project Name:

Construction Reviewer:

03/2013 4.01.2.8-2

II.  Excavation

            A.  Facility excavated to dimensions and at location as per the approved plan.

           B.  Facility excavated from the sides so as to not compact the existing soil.
            C.  Groundwater not encountered during excavation. 

(Note:  If groundwater is encountered during the excavation process, construction of the 
facility must cease and the designer notified that a plan modification is necessary)

            D.  Outlet protection provided at discharge point.

IV.  Grading

           A. Proper grading connecting the pretreatment practice to the vegetated channel as specified
        on the approved Plan.

            B.  Side slopes installed as per the approved Plan.
            C. Bottom of channel graded as per the approved Plan.

            D.  Installation of stone check dams, if required on the approved Plan. 

VI.  Vegetation

            A.  Vegetation planted on the bottom and slopes of the channel as indicated on the approved
        Plan.

            B.  Seeding applied at a rate to achieve 90% germination.

VII. Erosion and Sediment Control

            A.  Installed erosion control matting in the conveyance area as specified on the approved
        Plan.
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SUBMITTAL CHECKLIST
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Biofiltration Swales

Provide the following as it relates to the biofiltration swale’s slope and cross section:

Profile along the length of the biofiltration swale (parallel to flow direction) with high and 
low spot elevations along the bottom noted. ***The allowable variance for the constructed 
slope of the swale is 0.001 ft/ft.
Cross-section at the beginning of the swale
Cross-section at the discharge point of the swale
Cross-sections at fifty-foot stations along the swale.  
Label the cross section locations on plan view to correspond with the individual cross 
section details. All cross-sections must include the following:

Bottom width dimension
***The acceptable bottom width may be no less than the design bottom width
Top width dimension
Swale bottom elevation at left and right bank
Top of bank elevation for left and right bank
Left and right side slope (H:V)

***The side slopes may be no steeper than 3:1

Provide the following information related to the structures within the biofiltration swale.  ***The 
allowable variance for invert elevations on any structure is 0.1 ft:

Diameter and material of all pipes
Invert elevations of all pipes
Dimensions (length, width, depth, d50) for all areas of rock outlet protection
Diameter, material and invert of underdrain at the discharge point, if applicable
Overflow elevation of level spreader, if applicable
Delineate locations of permanent check dams, if applicable.  
Provide weir overflow elevation of each permanent check dam, if applicable.

***When the allowable variances are exceeded for the biofiltration swale slope or structure invert 
elevations, or the constructed bottom width of the swale is less than the design width, supplemental 
calculations must be submitted to determine if the biofiltration swale, as constructed, meets the 
design requirements. Submit the following:

Calculations demonstrating that the water quality management and conveyance requirements 
have been met in the constructed condition.
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9.0 Sheet Flow to Filter Strip or Open Space

Definition:

Filter strips are vegetated areas that treat 
sheet flow delivered from adjacent 
impervious and managed turf areas by 
slowing runoff velocities and allowing 
sediment and attached pollutants to settle 
and/or be filtered by the vegetation.  The 
two design variants of filter strips are  
Vegetated Filter Strips and Conserved Open 
Space. The design, installation, and 
management of these design variants are 
quite different, as outlined in this 
specification.

In both instances, stormwater must enter the filter strip or conserved open space as sheet flow. If 
the inflow is from a pipe or channel, an engineered level spreader must be designed in 
accordance with the criteria contained herein to convert the concentrated flow to sheet flow.

Applicable practices include:

9-A. Sheet Flow to Vegetated Filter Strip
9-B. Sheet Flow to Vegetated Conserved Open Space

Sheet flow practices reduce a portion of the Resource Protection Volume (RPv).  In order to 
meet requirements for larger storm events, sheet flow practices must be combined with 
additional practices.  
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Filter Strips

Provide the following as it relates to the filter strip’s slope:

Profiles through the width of the filter strip (parallel to flow direction) at fifty-foot intervals 
along the length of the filter strip, including profiles at either end of the filter strip. ***The 
allowable variance for the constructed slope of the filter strip is 0.001 ft/ft.
Each profile should provide the following:

Elevation at the edge of the impervious surface
Elevation of top of level spreader stone trench, if applicable
Elevation at the beginning of the filter strip
Elevation at the design downstream point of the filter strip

Provide the following as it relates to the filter strip’s drainage area:

Spot grades on a 50-foot grid within the filter strip’s drainage area to delineate the full 
drainage area flowing to the filter strip.
Area in acres or square feet of the drainage area noted on the plan.

***When the allowable variance is exceeded for the filter strip slope, or the drainage area or flow 
length exceeds the design, supplemental calculations must be submitted to determine if the filter 
strip, as constructed, meets the design requirements. Submit the following:

Calculations demonstrating that the water quality management requirements have been met in 
the constructed condition.
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10.0 Detention Practices

Definition: Detention Practices are storage 
practices that are explicitly designed to provide 
stormwater detention for the Conveyance
Event, Cv (10-year) and Flooding Event, Fv
(100-year). Design variants include:

10-A Dry Detention Pond
10-B Dry Extended Detention Basin
10-C Underground Detention 

Facilities

Dry Detention Ponds and Dry Extended 
Detention Basins are widely applicable for 
most land uses and are best suited for larger drainage areas. An outlet structure restricts 
stormwater flow so it backs up and is stored within the basin. The temporary ponding reduces the 
maximum peak discharge to the downstream channel, thereby reducing the effective shear stress 
on the bed and banks of the receiving stream. Dry Detention Ponds receive some credit for 
pollutant removal, while Dry Extended Detention Basins receive both runoff reduction and 
pollutant removal credits.

The key difference between Dry Detention Ponds and Dry Extended Detention Basins is that, in 
addition to management of the Cv and Fv, a Dry Extended Detention Basin provides up to a 24-
hour detention of all or a portion of the Resource Protection Volume (RPv). An under-sized 
outlet structure restricts stormwater flow so it backs up and is stored within the basin. The 
temporary ponding enables particulate pollutants to settle out and reduces the maximum peak 
discharge to the downstream channel, thereby reducing the effective shear stress on banks of the 
receiving stream. Extended detention differs from a Dry Detention Pond’s stormwater detention, 
since it is designed to achieve a minimum drawdown time, rather than a maximum peak rate of 
flow. Dry Detention Ponds, which are designed only to manage the larger Conveyance Event 
and Flooding Event will often detain smaller storm events for only a few minutes or hours.

Underground Detention Facilities include vaults and tanks.  Underground Detention Vaults are 
box-shaped underground stormwater storage facilities typically constructed with reinforced 
concrete. Underground Detention Tanks are underground storage facilities typically constructed 
with large diameter metal or plastic pipe. Both serve as an alternative to surface dry detention for 
stormwater quantity control, particularly for space-limited areas where there is not adequate land 
for a dry detention basin or multi-purpose detention area.  Prefabricated concrete vaults are 
available from commercial vendors. In addition, several pipe manufacturers have developed 
packaged detention systems. Underground detention vaults do not receive any runoff reduction
or pollutant removal credit, and should be considered only for management of larger storm 
events.



03/2013 4.01.2.10.1-1

Dry Detention Facilty
Construction Checklist

For permanent structures per Delaware NRCS Pond Code 378,
Delaware Sediment and Stormwater Regulations, and Post Construction Stormwater 

Management BMP Standards and Specifications

PROJECT INFORMATION

Project Name: 

Location:

Contractor:

Construction Reviewer:

Date(s) / Time(s) of Inspections:

        

    

KEY:
    Item meets standard

   X    Item not acceptable
N/A    Item not applicable

I. Materials and equipment.
_____ Pipe and appurtenances on-site prior to construction and dimensions checked.

____  1) Material (including protective coating, if specified).
____  2) Diameter

____  3) Dimensions of pre-cast concrete outlet structure.
       ____ 4) Required dimensions between water control structures (orifices, weirs, etc.) 

are in accordance with plans.
____ 5) Barrel stub for prefabricated pipe structures at proper angle for design barrel 

slope.

____  6) Number and dimensions of prefabricated anti-seep collars.

____  7) Watertight connectors and gaskets.
____  8)    Outlet drain valve.

_____ Appropriate compaction equipment available, including hand and small power tamps.
_____ Project benchmark near pond site.

_____ Equipment for temporary de-watering.
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Project Name:

Construction Reviewer:
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II. Subgrade preparation.
_____ Area beneath embankment stripped of all vegetation, topsoil and organic matter.
_____ Cut-off trench excavated a minimum of 4 FT below subgrade and minimum 4 FT below 

proposed pipe invert, with side slopes no steeper than 1:1.
_____ Impervious material used to backfill cut-off trench.

III. Pipe spillway installation.
                 _____    Method of installation detailed on plans.

A. Bed preparation.
_____ Installation trench excavated with 1:1 side slopes.

_____ Stable, uniform, dry subgrade of relatively impervious material.  (If subgrade is wet, 
contractor shall have defined steps before proceeding with installation.)

_____ Invert at proper elevation and grade.
B. Pipe placement.

_____ Metal/Plastic pipe
____  1) Watertight connectors and gaskets properly installed

____  2) Anti-seep collars properly spaced and having watertight connections to                   
pipe.

____  3) Backfill placed and tamped by hand under “haunches” of pipe.
____  4) Remaining backfill placed in max. 8” lifts using small power tamping 

equipment until 2’ cover over pipe is reached.
_____ Concrete pipe

____ 1) Pipe set on blocks or concrete slab for pouring of low cradle.

____ 2) Pipe installed with rubber gasket joints with no spalling in gasket interface 
area.

____ 3) Excavation for lower half of anti-seep collar(s) with reinforcing steel set.

____ 4) Entire area where anti-seep collar(s) will come in contact with pipe coated with 
mastic or other approved waterproof sealant.

____ 5) Low cradle and bottom half of anti-seep collar installed as monolithic pour 
and of an approved mix.

____ 6) Upper half of anti-seep collar(s) formed with reinforcing steel set.
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Project Name:

Construction Reviewer:
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Concrete pipe (continued)

____ 7) Concrete for collar of an approved mix and vibrated into place. (Protected from 
freezing while curing, if necessary.)

____ 8) Forms stripped and collar inspected for honeycomb prior to backfilling.    Parge 
if necessary.

C. Backfilling
_____ Fill placed in maximum 8” lifts.

_____ Backfill taken minimum 2’ above top of anti-seep collar elevation before traversing with 
heavy equipment.

IV. Riser/Outlet structure installation.
A. Metal riser

_____ Riser base excavated or formed on stable subgrade to design dimensions.
_____ Embedded section of aluminum or aluminized pipe to be painted with zinc chromate or 

equivalent on inside and outside surfaces. 
_____ Set on blocks to design elevations and plumbed.

_____ Reinforcing bars placed at right angles and projecting into sides of riser.
_____ Concrete poured so as to fill inside of riser to invert of barrel.

B. Pre-cast concrete structure
_____ Dry and stable subgrade.

_____ Riser base set to design elevation.
_____ If more than one section, no spalling in gasket interface area; gasket or approved caulking 

material placed securely.
_____ Watertight and structurally sound collar or gasket joint where structure connects to pipe 

spillway.
C. Poured concrete structure

_____ Footing excavated or formed on stable subgrade, to design dimensions with reinforcing steel 
set.

_____ Structure formed to design dimensions, with reinforcing steel set as per plan.
_____ Concrete of an approved mix and vibrated into place. (Protected from freezing while curing, 

if necessary.)
_____ Forms stripped and structure inspected for “honeycomb” prior to backfilling.  Parge if 

necessary.

V. Embankment construction.
A. Fill material.
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Project Name:

Construction Reviewer:
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_____ Soil engineer’s test.

_____ Visual test by inspector.
B. Compaction.

_____ Soil engineer’s test.
_____ Visual test by inspector.

C. Embankment.
_____ Fill placed in max. 8” lifts and compacted with appropriate equipment.

_____ Constructed to design cross-section, side slopes and top width.
_____ Constructed to design elevation plus allowance for settlement.

VI. Impounded area construction.
_____ Excavated/graded to design contours and side slopes.

_____     Inlet pipes have adequate outfall protection.
_____ Forebay

VII. Earth emergency spillway construction.
_____ Spillway located in cut or structurally stabilized with riprap, gabions, concrete, etc.

_____ Excavated to proper cross-section, side slopes and bottom width.
_____ Entrance channel, crest, and exit channel constructed to design grades and elevations.

VIII. Outlet protection.
A. End section.

_____ Securely in place and properly backfilled.
B. Endwall

_____ Footing excavated or formed on stable subgrade, to design dimensions and reinforcing steel 
set, if specified.

_____ Endwall formed to design dimensions with reinforcing steel set as per plan.
_____ Concrete of an approved mix and vibrated into place. (Protected from freezing, if 

necessary.)

_____ Forms stripped and structure inspected for “honeycomb” prior to backfilling.  Parge if 
necessary.

C. Riprap apron/channel.

_____ Apron/channel excavated to design cross-section with proper transition to existing ground.
_____ Geotextile in place.

_____ Stone sized as per plan and uniformly placed at the thickness specified.
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Project Name:

Construction Reviewer:
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IX.    Vegetative stabilization.
_____ Approved seed mixture or sod.
_____ Proper surface preparation and required soil amendments.

_____ Stabilization matting or other stabilization materials, as per plan.                                              

IX.    Miscellaneous.
_____ Toe drain.

_____ Temporary dewatering device installed as per plan w/appropriate fabric, stone size and 
perforations if included.

_____ Drain for ponds having a permanent pool.
_____ Trash rack/anti-vortex device secured to outlet structure.

_____ Trash protection for low flow pipes, orifices, etc.
_____ Fencing (when required).

_____ Access road.
_____ Set aside area for clean-out and maintenance.
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Ponds

Provide the following as it relates to the stormwater management pond’s storage volume:

Surveyed contours of the constructed stormwater management pond including forebays, 
micropools, and elevations below permanent pool at 1- or 2-foot intervals based on the 
datum of the approved plan.  (One-foot contours will generally be expected for projects located in Kent and 
Sussex Counties.  For sites with greater elevation differences (+20’ across the site) such as is often found in New Castle 
County, 2-foot contours will be accepted.)
Pond bottom elevations on a fifty-foot grid with high and low points noted
Lowest top of bank elevation at fill for embankment/combination pond or lowest top of bank 
elevation for excavated pond.  ***The acceptable top of bank elevation may be no lower 
than the design elevation for top of bank.
Actual cross section showing elevations, inside slopes, benching, top width and backslope, 
as applicable (to scale).
Elevation of permanent pool, if applicable.
Calculations of the volume of the pond as constructed with incremental storage and 
cumulative storage volumes in cubic feet for each one-foot elevation contour. ***The 
allowable variance from the design volume of the basin is ten percent.

Provide the following information related to the inlet and outlet structures within the stormwater 
facility.  ***The allowable variance for invert elevations on any structure is 0.1 ft:

Diameter and material of all inlet and outlet pipes
Invert elevations of all inlet and outlet pipes
Dimensions (length, width, depth, d50) for all areas of rock outlet protection
Dimensions and material of outfall structures
Profile through principal spillway showing inverts and dimensions of all pipes, weirs, 
orifices, risers and other appurtenances, as applicable (to scale)
Cross-section of emergency spillway (to scale)
Profile through emergency spillway (to scale)

***When the allowable variances are exceeded for either stormwater management pond volume or 
outlet structure invert elevations, supplemental calculations must be submitted to determine if the 
stormwater management pond, as constructed, meets the design requirements. Submit the 
following:

Calculations of outflow from the stormwater management pond for all design storms.  
Routing computations must be based on the post construction verification survey volumes 
and elevations for the facility.
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Underground Detention Facility 
Construction Checklist

This checklist has been designed for underground detention facilities constructed
in accordance with the Delaware Sediment and Stormwater Program’s

Post Construction Stormwater Management BMP Standards and Specifications

PROJECT INFORMATION

Project Name: 

Location:

Contractor:

Construction Reviewer:

Date(s) / Time(s) of Inspections:

        

    

KEY:
    Item meets standard

   X    Item not acceptable
N/A    Item not applicable

I.  Pre-Construction.

A.  Pre-construction meeting held prior to beginning the facility (as required by the 
        Delegated Agency).

            B.  Facility location staked out.

C.  Upstream drainage area stabilized or effectively diverted.

D.  Materials on-site and dimensions and properties checked.

(1) Underground chambers and end caps
(2) Manhole/Maintenance access catch basin
(3) Perforated pipe outlet underdrains, if applicable
(4) Filter fabric as specified on the Plan
(5) Acceptable size of washed, crushed angular stone as per the Plan
(6) Acceptable fill materials as per the Plan
(7) Vibratory roller
(8) Dewatering equipment          



Underground Detention Facility Construction Checklist, page 2 KEY:

Item Meets Standard   

Project Name:     X    Item Not Acceptable

Construction Reviewer: N/A  Item Not Applicable
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II.  Excavation.

            A.  Facility excavated to dimensions and at location as per the approved plan. Excavation 
must be free of any standing water.

           B.  Stepwise excavation used for infiltration facilities by preventing any compaction in the 
bottom of the facility.

C. Facility excavated from the sides so as to not compact the existing soil.

            D.  Groundwater encountered during excavation?
(Note:  If groundwater is encountered during the excavation process, construction of the 
facility must cease and the designer notified that a plan modification is necessary)

E.  Sides of excavation vertical.

F.  Bottom of excavation level.

III.  Structural Components.

            A.  Discharge pipe installed at discharge point.

Discharge pipe diameter:

Discharge pipe material:

            B.  Outlet protection provided at discharge point, if applicable.

            C.  Outlet control structure installed at correct invert.

            D. Manhole/maintenance catch basin installed at elevations as specified on the approved 
plan.

E. Clean-outs and/or observation ports installed as per the Plan.

            F. Inlet catch basins installed at the correct inverts. 

            G. Washed, crushed angular stone used for the facility bed.
            H.  Minimum 6” of stone on the bottom of excavation or as prescribed by the design 

engineer. Stone depth:  __________

            I.  Chambers laid out in the method shown on Plan.

            J. Minimum 6” of stone on the top of the chambers or at the depth prescribed by the design 
engineer. Stone placed on top of the installed chambers as per the Plan.

Stone depth:  __________



Underground Detention Facility Construction Checklist, page 3 KEY:

Item Meets Standard   

Project Name:     X    Item Not Acceptable

Construction Reviewer: N/A  Item Not Applicable
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III.  Structural Components (continued)

         __ K. Geotextile, in accordance with approved Plan, laid between chambers and stone bed.
Geotextile manufacturer’s product number: 

          __ L. Geotextile, in accordance with approved Plan, wrapped around the Storage/Filtration 
Chamber.
Geotextile manufacturer’s product number: 

   _      __ M. Geotextile, in accordance with approved Plan, laid on top of the stone bed above the 

chambers.

Geotextile manufacturer’s product number: 

           _ N. Approved fill, compacted on top of the geotextile above the chambers,  

Depth of fill:  ____________

Other Unique Structural Components included:
            O.  Underdrain pipe material according to approved Plan, if applicable.

Underdrain pipe material:

            P.  Underdrain pipe sizes according to approved Plan, if applicable.

Underdrain pipe diameter(s): 

            Q.  Underdrain pipe perforations according to approved Plan.

            R.  Other: _________________________________________________________________

_______________________________________________________________________

            S.  Other: _________________________________________________________________

_______________________________________________________________________



Underground Detention Facility Construction Checklist, page 4 KEY:

Item Meets Standard   

Project Name:     X    Item Not Acceptable

Construction Reviewer: N/A  Item Not Applicable
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IV.  Grading for impervious finished surface

           A. Pavement sub-base, compacted.  Material:  ____________________________________
            B.  Impervious finished surface applied and finished grade lines achieved. 

Other finished surface options:

            C. Fill material compacted.  Material:  ____________________________________

D.  Finished surface of vegetation, 4” minimum of topsoil, amendments, mulching, and 
        mulch anchoring as per the vegetation specifications on the Plan.

VI. Erosion and Sediment Control.

            A.  Site stormwater diverted around the excavation of the underground detention system.
            B.  Inlet protection provided on any catch basins that discharge to the underground detention 

system.



STORMWATER MANAGEMENT FACILITY
POST CONSTRUCTION VERIFICATION DOCUMENT 

SUBMITTAL CHECKLIST
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Underground Storage Facilities

Provide the following information related to the structural elevations and dimensions of the 
underground storage facility. ***The allowable variance for elevations on any structure is 0.1 ft:

Grate and invert elevations of all structures
Invert and diameter of all pipes or chambers within underground storage system that is 
accessible following construction.
Elevation and dimension of any weirs within underground structures.



BMP Standards and Specifications Stormwater Filtering Systems
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11.0 Stormwater Filtering Systems

Definition:

Practices that capture and 
temporarily store the design storm
volume and pass it through a filter
media or material. Filtered runoff
may be collected and returned to
the conveyance system, or allowed 
to partially infiltrate into the soil. 
Design variants include: 

11-A Non-Structural Sand Filter
11-B Surface Sand Filter
11-C Three-Chamber Underground Sand Filter
11-D Perimeter Sand Filter (including “Delaware” Modular Sand Filter)

Bioretention also functions as a Stormwater Filtering System; however, since it also requires a 
vegetative component, Bioretention is included as in a separate specification (see Specification 2.0,
Bioretention). 

Stormwater Filtering Systems are a useful practice to treat stormwater runoff from small, highly 
impervious sites. Stormwater Filtering Systems capture, temporarily store, and treat stormwater 
runoff by passing it through an engineered filter media, collecting the filtered water in an underdrain, 
and then returning it back to the storm drainage system. The filter consists of two chambers: the first 
is devoted to settling, and the second serves as a filter bed consisting of a sand filter media.

Stormwater Filtering Systems are a versatile option because they consume very little surface land and 
have few site restrictions. They provide moderate pollutant removal performance at small sites where 
space is limited. However, filters have limited or no runoff volume reduction capability, so designers 
should consider using up-gradient runoff reduction practices, which have the effect of decreasing the 
design storm volume (and size) of the filtering practices. Filtering practices are also suitable to 
provide special treatment at designated stormwater hotspots. A list of potential stormwater hotspots 
applications can be found in Appendix 4, Stormwater Hotspots Guidelines.

Stormwater Filtering Systems are typically not to be designed to provide stormwater detention (Cv 
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Filtering Systems
Construction Checklist

This checklist has been designed for filtering systems constructed
in accordance with the Delaware Sediment and Stormwater Program’s

Post Construction Stormwater Management BMP Standards and Specifications

PROJECT INFORMATION

Project Name: 

Location:

Contractor:

Construction Reviewer:

Date(s) / Time(s) of Inspections:

        

    

KEY:
    Item meets standard

   X    Item not acceptable
N/A    Item not applicable

I.  Pre-Construction.

A.  Pre-construction meeting held prior to beginning the facility (as required by the 
        Delegated Agency). Facility location staked out.  

            B.  Materials on-site and dimensions and properties checked.

(1) Underground precast chambers.
(2) Connector pipes and gaskets between chambers.
(3) Outlet pipe.
(4) Geotextile fabric as specified on the Plan, if applicable.
(5) Clean AASHTO M-6/ASTM C-33 medium aggregate concrete sand.
(6) Underdrain or perforated pipe as specified on the Plan.
(7) Dewatering equipment



Filtering Systems Construction Checklist, page 2

Project Name:

Construction Reviewer:
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II.  Excavation.

            A.  Facility excavated to dimensions and at location as per the approved plan. Excavation 
must be free of any standing water.

           B.  Stepwise excavation used for infiltration facilities by preventing any compaction in the 
bottom of the facility.

C. Facility excavated from the sides so as to not compact the existing soil.

            D.  Groundwater encountered during excavation?
(Note:  If groundwater is encountered during the excavation process, construction of the 
facility must cease and the designer notified that a plan modification is necessary)

E.  Sides of excavation vertical.

F.  Bottom of excavation level.

III.  Structural Components.

            A.  Discharge pipe installed at discharge point.

Discharge pipe diameter:

Discharge pipe material:

            B.  Outlet protection provided at discharge point, if applicable.

            C.  Outlet control structure installed at correct invert.

            D. Manhole/maintenance catch basin installed at elevations as specified on the approved 
plan.

E. Clean-outs and/or observation ports installed as per the Plan.

            F. Inlet catch basins installed at the correct inverts. 

            G. Washed, crushed angular stone used for the facility bed.
            H.  Minimum 6” of stone on the bottom of excavation or as prescribed by the design 

engineer. Stone depth:  __________

            I.  Chambers laid out in the method shown on Plan.

            J. Minimum 6” of stone on the top of the chambers or at the depth prescribed by the design 
engineer. Stone placed on top of the installed chambers as per the Plan.

Stone depth:  __________



Filtering Systems Construction Checklist, page 3

Project Name:

Construction Reviewer:
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III.  Structural Components (continued)

         __ K. Geotextile, in accordance with approved Plan, laid between chambers and stone bed.
Geotextile manufacturer’s product number: 

          __ L. Geotextile, in accordance with approved Plan, wrapped around the Storage/Filtration 
Chamber.
Geotextile manufacturer’s product number: 

   _      __ M. Geotextile, in accordance with approved Plan, laid on top of the stone bed above the 

chambers.

Geotextile manufacturer’s product number: 

           _ N. Approved fill, compacted on top of the geotextile above the chambers,  

Depth of fill:  ____________

Other Unique Structural Components included:
            O.  Underdrain pipe material according to approved Plan, if applicable.

Underdrain pipe material:

            P.  Underdrain pipe sizes according to approved Plan, if applicable.

Underdrain pipe diameter(s): 

            Q.  Underdrain pipe perforations according to approved Plan.

            R.  Other: _________________________________________________________________

_______________________________________________________________________

            S.  Other: _________________________________________________________________

_______________________________________________________________________

IV.  Grading for impervious finished surface

           A. Pavement sub-base, compacted.  Material:  ____________________________________
            B.  Impervious finished surface applied and finished grade lines achieved. 
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Project Name:

Construction Reviewer:
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Other finished surface options:

            C. Fill material compacted.  Material:  ____________________________________

D.  Finished surface of vegetation, 4” minimum of topsoil, amendments, mulching, and 
        mulch anchoring as per the vegetation specifications on the Plan.

VI. Erosion and Sediment Control.

            A.  Site stormwater diverted around the excavation of the underground detention system.
            B.  Inlet protection provided on any catch basins that discharge to the underground detention 

system.



STORMWATER MANAGEMENT FACILITY
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SUBMITTAL CHECKLIST
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Sand Filters

Provide the following information related to the structural elevations and dimensions of the sand 
filter.  ***The allowable variance for elevations on any structure is 0.1 ft:

Chamber dimensions of sedimentation (wet) chamber and filtration (sand) chamber.  If 
modular units are used, chamber dimensions must be provided for all units.
Grate elevations at all four corners of the sand filter. If modular units are used, provide 
corner elevations of each modular unit.
Internal weir elevations between the two chambers.
Water surface elevation in the sedimentation chamber.
Sand surface elevation in the filtration chamber.
Overflow catch basin dimensions, grate elevation and invert elevation.
Pipe material and diameter of discharge pipe from overflow catch basin.
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12.0 Constructed Wetlands

Definition: Practices that mimic natural 
wetland areas to treat urban stormwater by 
incorporating permanent pools with shallow 
storage areas. Constructed Wetlands are 
explicitly designed to provide stormwater 
detention for larger storms (Cv and Fv) above 
the RPv storage. Design variants include:

12-A Traditional Constructed 
Wetlands

12-B Wetland Swales
12-C Ephemeral Constructed Wetlands
12-D Submerged Gravel Wetland (to be added at a later date)

Constructed Wetlands are shallow depressions that receive stormwater inputs for water quality 
treatment. The majority of the wetland surface area is covered by shallow (<1’ deep) wetland area, 
with greater depths in the forebay and pools within the wetland.  Wetlands possess variable 
microtopography to promote dense and diverse wetland cover. Runoff from each new storm displaces 
runoff from previous storms, and the long residence time allows multiple pollutant removal processes 
to operate. The wetland environment provides an ideal environment for gravitational settling, 
biological uptake, and microbial activity. 

The Constructed Wetlands design variants all share commonalities, but are also unique in their 
performance credits.  None of the design variants receive any retention allowance, though they all 
have pollutant reduction capabilities.  Traditional Constructed Wetlands (12-A), should be considered 
for use after all other upland runoff reduction opportunities have been exhausted and there is still a 
remaining treatment volume or runoff from larger storms (i.e. 10-year, 100-year or flood control 
events) to manage. Both Wetland Swales (12-B) and Ephemeral Constructed Wetlands (12-C) can 
provide some runoff reduction credits, particularly in well drained soils.  Submerged Gravel Wetlands 
are to be added at a later date, and will only provide pollution reduction credits.

Constructed Wetlands have both community and siting criteria (see Section 12.3 Wetland Feasibility 
Criteria) that should be considered before incorporating the stormwater practice onsite.

© Google Earth 2010
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13.0 Wet Ponds

Definition: Wet Ponds are stormwater 
storage practices that consist of a combination 
of a permanent pool, micropool, or shallow 
marsh that promote a good environment for 
gravitational settling, biological uptake and 
microbial activity. Wet Ponds are widely 
applicable for most land uses and are best 
suited for larger drainage areas. Runoff from 
each new storm enters the wet pond and 
partially displaces pool water from previous 
storms. The pool also acts as a barrier to re-
suspension of sediments and other pollutants 
deposited during prior storms. When sized properly, Wet Ponds have a residence time that ranges 
from many days to several weeks, which allows numerous pollutant removal mechanisms to operate. 
Wet Ponds can also provide storage above the permanent pool to help meet stormwater management 
requirements for larger storms. Design variants include:

13-A Wet Pond 
13-B Wet Extended Detention (ED) Pond

A Wet ED Pond differs from a typical Wet Pond in that a Wet ED Pond provides 24-hour detention 
of all or a portion of the Resource Protection Volume (RPv).  Optional internal baffles in the Wet ED 
Pond extend the flow path through the pond from the inflow point to the outlet.  In addition, an
undersized outlet structure restricts stormwater flow so it backs up and is stored within the Wet ED 
Pond. The temporary ponding enhances the ability of particulate pollutants to settle out and reduces 
the maximum peak discharge to the downstream channel, thereby reducing the effective shear stress 
on banks of the receiving stream. 

Wet Ponds should be considered for use after all other upland runoff reduction opportunities have 
been exhausted and there is still a remaining treatment volume or runoff from larger storms (i.e. Cv 
an Fv) to manage.

Wet Ponds do not receive any stormwater retention credit and should be considered only for pollutant
removal efficiency and to manage flood events. Wet Ponds have both community and environmental 
concerns (see Section 13.3 Wet Pond Feasibility Criteria) that need to be considered before applying 
them.



STORMWATER/SEDIMENT POND 
TYPICAL SEQUENCE OF CONSTRUCTION 

FOR EMBANKMENT PONDS WITH RISER/BARREL OUTLET STRUCTURE 

1.  NOTIFY PLAN REVIEW/CONSTRUCTION REVIEW AGENCY AS REQUIRED. 
 a.   Arrange the pre-construction meeting. 
 b.   Clear up any questions regarding the approved plan. 

2.  PRE-CONSTRUCTION MEETING WITH CONSTRUCTION REVIEW AGENCY 
a.  Review the site plan and layout and discuss any problems or changes   

needed to the plan. 
b. Obtain approvals for the plan changes from the appropriate inspection or 

plan review agency. 
c. Discuss the stages of construction which notification to the construction 

review agency is needed. 

3.  SITE LAYOUT 
 a. Make sure site layout agrees with the plan. 
 b. Check elevation of the proposed outfall structure. 

c. Physically mark any areas not to be disturbed, such as limit of 
disturbance, wetlands, property lines, etc. 

4.  INSTALL PERIMETER E & S CONTROLS 
a. Sediment controls will be needed at the downstream perimeter during the 

clearing and grubbing for the pond wherever sediment may leave the site. 

5.  INSTALL TEMPORARY CHANNEL DIVERSION 
 a. Divert clean water flow away from pond area. 
 b. Stabilize the diversion. 

6.  CLEAR AND GRUB THE POND AREA 

7.  REMOVE TOPSOIL FROM THE POND AREA 
 a. Stockpile the soil in an approved location. 
 b. Stabilize the stockpile area. 

8.  FACILITY STAKEOUT 
 a. Stakeout centerline of embankment, inside and outside toe of slopes. 

9.  CUT-OFF TRENCH/EMBANKMENT AREA 
 a. Arrange to meet the site reviewer to discuss location of cut-off trench. 

b. If cut-off trench is needed, determine where material will come from 
before trench is opened. 

c. Make arrangements for dewatering of the cut-off trench if necessary. 
d. Fill cut-off trench with suitable material assuring proper compaction to 

existing ground elevation. 

10.  CONSTRUCT OUTFALL CHANNEL 
 a. Rock outlet protection with filter cloth. 
 b. Remaining channel constructed and stabilized. 



11.  INSTALL BARREL WITH ANTI-SEEP COLLARS 
 a.  This should be done BEFORE any embankment work. 
 b. Prepare the bedding for the barrel. 
 c. Place barrel and anti-seep collars checking pipe grade. 
 d. Watertight pipe connections to be checked. 

e. Backfill of barrel with particular attention to the compaction requirements.  
All structural backfill shall be completely free of rocks and other 
objectionable material. 

12. RISER PLACEMENT 
 a. Check riser structure for conformance to specification. 
 b. Check elevation of structure. 
 c. Set riser and pour concrete riser base. 

13. INSTALL ANY EROSION CONTROL STRUCTURES REQUIRED 

14. CONSTRUCT REMAINING CORE AND EMBANKMENT 
 a. Most impervious material placed in core of embankment. 
 b. Material should be checked and approved for suitability. 
 c. Compact the embankment according to specifications. 
 d. Check UNSETTLED elevation and top width of embankment. 
 e. Stabilize embankment. 

15. DIVERT FLOWS INTO PIPE SYSTEM 

16. CONSTRUCT EMERGENCY SPILLWAY 
 a.  If earth spillway, construct in undisturbed ground. 
 b. Check elevation of control section and exit channel. 

17. INSTALL INFLOW CHANNELS 
 a. Stabilize according to plan including pipe outfalls into pond. 

18. COMPLETE EXCAVATION OF POND TO FINAL GRADE 

19. VEGETATIVELY STABILIZE ALL DISTURBED AREAS 

20. COMPLETE POND CONVERSION 
a. Requires approval of inspector to convert from sediment to stormwater 

control. 
 b. Properly dewater the pond in an approved manner. 

c. Remove accumulated sediment and restore pond to design grade.  
Complete final stabilization. 

d. Make any structural modifications to the riser for permanent function. 
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SEDIMENT/STORMWATER MANAGEMENT BASIN CONSTRUCTION CHECKLIST 
For permanent structures per Delaware NRCS Pond Code 378,

Delaware Sediment and Stormwater Regulations, and 
Post Construction Stormwater Management BMPs Standards and Specifications.

KEY     PROJECT INFORMATION      

Item meets standard                                     Project ID:_______________________________
X Item not acceptable Contractor:_______________________________

N/A Item not applicable                                         Inspector:  _______________________________
C Item requires engineer’s cert. Date(s):     _______________________________

I. Materials and equipment.

_____ Pipe and appurtenances on-site prior to construction and dimensions checked.

____  1) Material (including protective coating, if specified).

____  2) Diameter

____  3) Dimensions of metal riser or pre-cast concrete outlet structure.

____ 4) Required dimensions between water control structures (orifices, weirs, etc.) 
are in accordance with plans.

____ 5) Barrel stub for prefabricated pipe structures at proper angle for design barrel 
slope.

____  6) Number and dimensions of prefabricated anti-seep collars.

____  7) Watertight connectors and gaskets.

____  8)    Outlet drain valve.

_____ Appropriate compaction equipment available, including hand and small power tamps.

_____ Project benchmark near pond site.

_____ Equipment for temporary de-watering.

II. Subgrade preparation.

_____ Area beneath embankment stripped of all vegetation, topsoil and organic matter.

_____ Cut-off trench excavated a minimum of 4 FT below subgrade and minimum 4 FT below 
proposed pipe invert, with side slopes no steeper than 1:1.

_____ Impervious material used to backfill cut-off trench.
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III. Pipe spillway installation.

_____ Method of installation detailed on plans.

A. Bed preparation.

_____ Installation trench excavated with 1:1 side slopes.

_____ Stable, uniform, dry subgrade of relatively impervious material.  (If subgrade is wet, 
contractor shall have defined steps before proceeding with installation.)

_____ Invert at proper elevation and grade.

B. Pipe placement.

_____ Metal/Plastic pipe

____  1) Watertight connectors and gaskets properly installed

____  2) Anti-seep collars properly spaced and having watertight connections to                   
pipe.

____  3) Backfill placed and tamped by hand under “haunches” of pipe.

____  4) Remaining backfill placed in max. 8” lifts using small power tamping 
equipment until 2’ cover over pipe is reached.

_____ Concrete pipe

____ 1) Pipe set on blocks or concrete slab for pouring of low cradle.

____ 2) Pipe installed with rubber gasket joints with no spalling in gasket interface 
area.

____ 3) Excavation for lower half of anti-seep collar(s) with reinforcing steel set.

____ 4) Entire area where anti-seep collar(s) will come in contact with pipe coated 
with mastic or other approved waterproof sealant.

____ 5) Low cradle and bottom half of anti-seep collar installed as monolithic pour 
and of an approved mix.

____ 6) Upper half of anti-seep collar(s) formed with reinforcing steel set.

____ 7) Concrete for collar of an approved mix and vibrated into place. (Protected 
from freezing while curing, if necessary.)

____ 8) Forms stripped and collar inspected for honeycomb prior to backfilling.    
Parge if necessary.

C. Backfilling

_____ Fill placed in maximum 8” lifts.

_____ Backfill taken minimum 2’ above top of anti-seep collar elevation before traversing with 
heavy equipment.
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IV. Riser/Outlet structure installation.

A. Metal riser

_____ Riser base excavated or formed on stable subgrade to design dimensions.

_____ Embedded section of aluminum or aluminized pipe to be painted with zinc chromate or 
equivalent on inside and outside surfaces. 

_____ Set on blocks to design elevations and plumbed.

_____ Reinforcing bars placed at right angles and projecting into sides of riser.

_____ Concrete poured so as to fill inside of riser to invert of barrel.

B. Pre-cast concrete structure

_____ Dry and stable subgrade.

_____ Riser base set to design elevation.

_____ If more than one section, no spalling in gasket interface area; gasket or approved 
caulking material placed securely.

_____ Watertight and structurally sound collar or gasket joint where structure connects to pipe 
spillway.

C. Poured concrete structure

_____ Footing excavated or formed on stable subgrade, to design dimensions with reinforcing 
steel set.

_____ Structure formed to design dimensions, with reinforcing steel set as per plan.

_____ Concrete of an approved mix and vibrated into place. (Protected from freezing while 
curing, if necessary.)

_____ Forms stripped and structure inspected for “honeycomb” prior to backfilling.  Parge if 
necessary.

V. Embankment construction.

A. Fill material.

_____ Soil engineer’s test.

_____ Visual test by inspector.

B. Compaction.

_____ Soil engineer’s test.

_____ Visual test by inspector.

C. Embankment.

_____ Fill placed in max. 8” lifts and compacted with appropriate equipment.

_____ Constructed to design cross-section, side slopes and top width.

_____ Constructed to design elevation plus allowance for settlement.
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VI. Impounded area construction.

_____ Excavated/graded to design contours and side slopes.

_____     Inlet pipes have adequate outfall protection.

_____ Forebay

_____ Wet pond requirements.

____  1) 10 FT reverse slope bench one foot above normal pool elevation.

____ 2) 10 FT wide level bench one foot below normal pool elevation.

VII. Earth emergency spillway construction.

_____ Spillway located in cut or structurally stabilized with riprap, gabions, concrete, etc.

_____ Excavated to proper cross-section, side slopes and bottom width.

_____ Entrance channel, crest, and exit channel constructed to design grades and elevations.

VIII. Outlet protection.

A. End section.

_____ Securely in place and properly backfilled.

B. Endwall

_____ Footing excavated or formed on stable subgrade, to design dimensions and reinforcing 
steel set, if specified.

_____ Endwall formed to design dimensions with reinforcing steel set as per plan.

_____ Concrete of an approved mix and vibrated into place. (Protected from freezing, if 
necessary.)

_____ Forms stripped and structure inspected for “honeycomb” prior to backfilling.  Parge if 
necessary.

C. Riprap apron/channel.

_____ Apron/channel excavated to design cross-section with proper transition to existing 
ground.

_____ Filter fabric in place.

_____ Stone sized as per plan and uniformly placed at the thickness specified.

IX.    Vegetative stabilization.

_____ Approved seed mixture or sod.

_____ Proper surface preparation and required soil amendments.

_____ Excelsior mat or other stabilization materials, as per plan.
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X. Miscellaneous

_____ Toe drain.

_____ Temporary dewatering device installed as per plan w/appropriate fabric, stone size and 
perforations if included.

_____ Drain for ponds having a permanent pool.

_____ Trash rack/anti-vortex device secured to outlet structure.

_____ Trash protection for low flow pipes, orifices, etc.

_____ Fencing (when required).

_____ Access road.

_____ Set aside area for clean-out and maintenance.



STORMWATER MANAGEMENT FACILITY
POST CONSTRUCTION VERIFICATION DOCUMENT 

SUBMITTAL CHECKLIST

03/2013 4.01.3-2

Ponds

Provide the following as it relates to the stormwater management pond’s storage volume:

Surveyed contours of the constructed stormwater management pond including forebays, 
micropools, and elevations below permanent pool at 1- or 2-foot intervals based on the 
datum of the approved plan.  (One-foot contours will generally be expected for projects located in Kent and 
Sussex Counties.  For sites with greater elevation differences (+20’ across the site) such as is often found in New Castle 
County, 2-foot contours will be accepted.)
Pond bottom elevations on a fifty-foot grid with high and low points noted
Lowest top of bank elevation at fill for embankment/combination pond or lowest top of bank 
elevation for excavated pond.  ***The acceptable top of bank elevation may be no lower 
than the design elevation for top of bank.
Actual cross section showing elevations, inside slopes, benching, top width and backslope, 
as applicable (to scale).
Elevation of permanent pool, if applicable.
Calculations of the volume of the pond as constructed with incremental storage and 
cumulative storage volumes in cubic feet for each one-foot elevation contour. ***The 
allowable variance from the design volume of the basin is ten percent.

Provide the following information related to the inlet and outlet structures within the stormwater 
facility.  ***The allowable variance for invert elevations on any structure is 0.1 ft:

Diameter and material of all inlet and outlet pipes
Invert elevations of all inlet and outlet pipes
Dimensions (length, width, depth, d50) for all areas of rock outlet protection
Dimensions and material of outfall structures
Profile through principal spillway showing inverts and dimensions of all pipes, weirs, 
orifices, risers and other appurtenances, as applicable (to scale)
Cross-section of emergency spillway (to scale)
Profile through emergency spillway (to scale)

***When the allowable variances are exceeded for either stormwater management pond volume or 
outlet structure invert elevations, supplemental calculations must be submitted to determine if the 
stormwater management pond, as constructed, meets the design requirements. Submit the 
following:

Calculations of outflow from the stormwater management pond for all design storms.  
Routing computations must be based on the post construction verification survey volumes 
and elevations for the facility.
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14.0 Soil Amendments

Definition:

Soil Amendment (also called soil restoration) 
is a technique applied after construction to till 
compacted soils and restore their porosity by 
amending them with compost. These soil 
amendments can reduce the generation of
runoff from compacted urban lawns and may 
also be used to enhance the performance of 
impervious cover disconnections and grass 
channels.

14.1 Soil Amendment Stormwater 
Credit Calculations

Soil Amendment does not receive a retention allowance.  However, the use of soil amendments 
in accordance with this specification allows disturbed areas to receive a reduction credit for the 
annual runoff. The adjustment varies depending on the soil’s Hydrologic Soil Group.  Pollutant 
loads are assumed to be reduced by the equivalent reduction in runoff. Table 14.1 summarizes 
the runoff and pollutant reduction credits for this practice.  Soil amendments can also enhance 
the performance of other runoff reduction practices that rely on surface infiltration.  Runoff and 
pollutant reduction credits for these types of applications are discussed in the respective 
specifications for those practices.

14.1 Soil Amendment Performance Credits
Runoff Reduction

Retention Allowance 0%

RPv

HSG A – 38% Annual Runoff Reduction
HSG B – 50% Annual Runoff Reduction
HSG C - 29% Annual Runoff Reduction
HSG D – 13% Annual Runoff Reduction

Cv 10% of RPv Allowance
Fv 1% of RPv Allowance

Pollutant Reduction
TN Reduction 100% of Load Reduction
TP Reduction 100% of Load Reduction
TSS Reduction 100% of Load Reduction
NOTE: Runoff reduction allowances are for amendment area only.
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15.0 Proprietary Practices

Definition: Proprietary Practices are 
manufactured stormwater treatment 
practices that utilize settling, filtration, 
absorptive/adsorptive materials, vortex 
separation, vegetative components, and/or 
other appropriate technology to manage the 
impacts caused by stormwater runoff.

Certain Proprietary Practices may be eligible 
for some amount of treatment credit, provided 
they have been approved by the Department 
and meet the performance criteria outlined in 
this specification. Proprietary practices will 
generally not be eligible for retention volume 
credit unless the practice can demonstrate the 
occurrence of runoff reduction processes.

15.1 Proprietary Practice Stormwater Credit Calculations

Proprietary Practices will receive no retention credit (Rv) unless explicitly approved by the 
Department.  However, they may be credited as treatment practices, provided they meet the 
performance criteria outlined in Section 15.5, Proprietary Practice Design Criteria.

15.1 Proprietary Practices Performance Credits
Runoff Reduction

Retention Allowance 0%
RPv -A/B Soil 0%
RPv - C/D Soil 0%
Cv 0%
Fv 0%

Pollutant Reduction

TN Reduction
See DURMM 
documentation

TP Reduction
See DURMM
documentation

TSS Reduction
See DURMM 
documentation
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16.0 Source Controls

Definition: Source Control consists of 
measures to prevent pollutants from 
coming into contact with stormwater 
runoff. Preventing pollutant exposure to 
rainfall and runoff is an important 
management technique that can reduce 
the amount of pollutants in runoff and the 
need for stormwater treatment.  

Source Control practices and pollution 
prevention can include a wide variety of 
management techniques that address 
nonpoint sources of pollution. These 
practices are typically non-structural, 
require minimal or no land area, and 
involve moderate effort and cost to implement, when compared to structural treatment practices.  
Therefore, project planning and design should consider measures to minimize or prevent the 
release of pollutants so they are not available for mobilization by runoff.

Design variants include: 
16-A Nutrient Management
16-B Street Sweeping

Urban Nutrient Management involves the reduction of fertilizer to grass lawns and other urban 
areas down to the minimum required to sustain adequate vegetative cover. The implementation 
of urban Nutrient Management is based on public education and awareness, targeting suburban 
residences and businesses, with emphasis on reducing excessive fertilizer use. Although the 
availability of “Lo-P” or “No-P” fertilizer formulations have improved the situation, managing 
excess nutrient applications in urban settings will continue to be an important element in the 
overall goal to minimize impacts from urban stormwater runoff.

Street Sweeping and storm drain cleanout practices rank among the oldest practices used by 
communities for a variety of purposes to provide a clean and healthy environment, and more 
recently to comply with their National Pollutant Discharge Elimination System (NPDES)
stormwater permits. The ability for these practices to achieve pollutant reductions is uncertain 
given current research findings. Only a few Street Sweeping studies provide sufficient data to 
statistically determine the impact of street sweeping and storm drain cleanouts on water quality 
and to quantify their improvements. Fewer studies are available to evaluate the pollutant 
reduction capabilities due to storm drain inlet or catch basin cleanouts. Nevertheless, the use of 
modern equipment under a well-managed program has been shown to yield measurable benefits 
and thus this practice should be considered for inclusion in any source control program.



This Page Intentionally Left Blank 



 

 

 

Chapter 7 
 

 

 

Dewatering  

&  

Use of Flocculants 
 
























































	CHAPTER6.pdf
	1_INFILTRATION_12_2011.pdf
	Infiltration Basins and Trenches
	Project ID ___________________ County ___________________
	General Location of BMP _________________________________________________________________________________
	Nature of Problem       Good Fair Poor  Notes





