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This section presents an overview of basic components every project development plan containing green infrastructure should 
incorporate. These components help identify items that would be helpful for City Staff performing the plan review for green infrastructure 
designs.

Vicinity map showing project boundary, adjacent streets and nearby hydrologic features (streams, reservoirs, etc.) and FEMA 
floodplain delineations (if applicable), and depth to groundwater (if applicable). 

Description of proposed project site drainage including conveyance network; discharge locations, size, and capacity for each 
discharge point; contributing drainage area and design flow; and off-site drainage areas, design flows, and locations.

Vicinity map showing project boundary, adjacent streets and nearby hydrologic features (streams, reservoirs, etc.).

Locations where off-site drainage enters the project site, if applicable.

Description of existing site drainage, including conveyance network; discharge locations, size, and capacity for each discharge 
point; contributing drainage area and design flow; and off-site drainage areas, design flows, and locations.

Total planned impervious area within the site boundary, expressed in acres or square feet and as a percentage of the total 
project area.

Identification and description of all source control measures implemented on the project site.

Total project area within the site boundary in acres or square feet.

Increase or decrease in impervious area in the proposed condition as compared to the pre-project condition.

Mapped FEMA floodplain limits in relation to the project site, if applicable.

The total planned impervious area within the site boundary.

Receiving waters to which the project site discharges, whether the waters are listed as impaired on the EPA-approved 303(d) 
list, or if an EPA-approved TMDL applies to the waterbodies.

Sizing calculation for each proposed practice, including water quality design flow, design volume, outlet design, overflow design, 
drawdown, ponding depth, etc.
Map or source identifying justification for rainfall data selection.

BASIC COMPONENTS

PLAN SHEET COMPONENTS

Studies or findings from environmental conditions reports within project area.

Details regarding the proposed project site drainage network, including storm drains, concrete channels, swales, detention 
facilities, stormwater treatment facilities, natural and constructed channels, and the method for conveying off-site flows through 
or around the proposed project.

Areas of high infiltration potential.

Areas within the site designated for preservation, such as stream corridors, open space, coarse sediment areas, and other 
natural resources.

All discharge locations from the proposed project site with appropriately sized energy dissipation, if applicable.
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SPECIFIC GREEN INFRASTRUCTURE DESIGN COMPONENTS

Downspout disconnections with standard detail.

Invert elevation and overflow elevation for each identified treatment control, flow control practice, and low-flow diversion practice.
Invert elevation and opening width for curb cuts.

Sufficient grading details so that runoff is properly directed to the design inflow location.

Details of planned slope protection measures to improve geotechnical stability and mitigate potential erosion.

Areas of active landscaping that will require irrigation.

Invert elevation and outlet elevation for each pretreatment facility, if applicable.

Successful construction, effectiveness and long-term operation of green infrastructure are a result of sound design and 
engineering. Design components are specific to green infrastructure type, volume of runoff treated, and intended removal 
efficiency (if applicable). The design must satisfy applicable local regulatory requirements. In Denver, green infrastructure 
design specifications are outlined in the USDCM Volume 3. The checklists presented in Appendix A, B, and C for three green 
infrastructure types (bioretention, tree trenches/pits, and permeable pavement) are intended to provide guidance to development 
plan reviewers to determine whether design requirements are met. The checklists should be used in combination with the 
USDCM Volume 3, which provides more detailed design specifications and calculations.

76



Ultra-Urban Green Infrastructure Guidelines

APPENDIX A: DEVELOPMENT REVIEW CHECKLISTS

DEVELOPMENT PLAN REVIEW CHECKLIST FOR BIORETENTION
Bioretention: Streetside Stormwater Planters, Bumpout Stormwater Planters, and Green Gutters

Plan Review Checklist for Bioretention

Questions
Site Applicability and Considerations
Siting

Pedestrian Considerations

NotesYes      No       N/A

Bioretention is an engineered, depressed landscape area designed to capture and filter or infiltrate the water quality capture volume 
(WQCV). Bioretention areas typically consist of a flow regulating structure, a pretreatment element, an engineered soil mix planting 
bed, vegetation, and an outflow regulating structure. Bioretention areas are designed to hold and remove stormwater pollutants through 
a variety of chemical, physical and biological processes in a manner similar to natural ecosystems. Bioretention systems are flexible, 
adaptable and versatile stormwater management facilities that can fit readily into parking lot islands, street medians, residential, 
commercial and industrial campus landscaping, and urban and suburban green spaces and corridors. Bioretention is a type of green 
infrastructure that can be configured as streetside stormwater planters, bumpout stormwater planters, and green gutters to fit in ultra-
urban settings. Technical guidance is provided in green text below, including references to the Urban Drainage and Flood Control 
District (UDFCD) Urban Storm Drainage Criteria Manual Volume 3, which is available online at www.udfcd.org.

Is the site location and size reasonable for the drainage 
area to be treated? 

Is the site location and size reasonable for the drainage area 
to be treated? For example, a green gutter is appropriate 
for treating runoff from public ROW only; inclusion of runoff 
from adjacent development would require a stormwater 
planter.

Is the practice installed at the downstream end of the block, 
if possible?
Is there a nearby inlet or manhole that would provide a 
convenient location to discharge the underdrain to?

Maximum depth of bioretention does not exceed 20 inches.

Are access paths a minimum of 4 feet wide and in 
compliance with ADA design guidelines?

Are step-out zones appropriately sized between the curb and 
bioretention per City and County of Denver requirements? 
(This requirement is not applicable to green gutters).

Have utilties been located? Do any uitlities need to be 
relocated?

Geometry

Is the bioretention no longer than 40 feet?

Is the top of the bioretention horizontal in longitudinal 
profile, regardless of street slope?
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Other

Design Considerations

Inlet and Outlet Controls

Pretreatment

Underdrain System

WQCV Zone

Was a soil investigation performed by a registered geologist, 
soil scientist, or professional engineer?

Were recommendations in a geotechnical report followed?

Were recommendations in a geotechnical report followed?

Is pretreatment provided (forebay in conjunction with the 
inlet)?

Is there positive drainage away from adjacent buildings at all 
locations?

Does the design allow for the recommended storage volume 
(above the surface) per USDCM Volume 3?

Is the inlet sized to convey the water quality event assuming 
an appropriate amount of debris blockage (i.e., debris factor)?

Does pretreatment allow for sediment deposition without 
bypass of the practice and is this clearly detailed in section 
on the plans?

Does the design filter area (bottom surface of facility) meet 
or exceed the minimum calculated filter area per USDCM 
Volume 3?

Is the outlet control orifice sized to drain the design volume 
in 12 hours or more and is a minimum orifice size of 3/8-inch 
used (to avoid clogging)?

Does the facility design include an underdrain system 
(recommended)? 
An underdrain system may be necessary if infiltration tests 
show percolation drawdown rates slower than two times the 
rate needed to drain the WQCV over 12 hours, or where 
required to divert water away from structures as determined 
by a professional engineer.

Do all references to the underdrain clearly call for slotted pipe 
(not perforated) and are the slot widths included in the plan?

Are cleanouts provided to enable underdrain inspection and 
maintenance?

NotesYes      No       N/AQuestions
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Are subgrade conditions necessary to ensure suitable 
foundation for the walls and reduce potential settling specified?

• Are subgrade conditions necessary to ensure suitable 
foundation for the walls and reduce potential settling 
specified?

• Is a 30 mil (minimum) PVC liner installed on the bottom and 
sides of the basin, extending up at least to the top of the 
underdrain layer?

• Does the liner have a minimum of 9 inches of cover over the 
membrane to protect the membrane from UV deterioration?

• Is the attachment of the liner to a solid reinforced concrete 
wall detailed on the plans?

• Do the plans call for heat welding and testing of all seams 
and specify to contact the engineer to be present during 
testing of all seams?

• Does the liner meet the physical requirements presented in 
Table B-5 of the USDCM Volume 3?

If a liner is not required, is the facility at least 10 feet away from 
any structure?

If a liner is required, are the following conditions met:

Does the design provide an outlet or other means of overflow 
(spillway) at the elevation of maximum ponding depth?

Is the underdrain system placed within a section of CDOT 
Class C filter material (not bioretention media) and is this 
material specified on the plans?

Do the plans specifically state that no geotextile fabric shall 
be placed between the underdrain and the filter material or 
between the filter material and the bioretention media?

For bioretention media, is a minimum of 18 inches of growing 
medium provided to support the establishment of vegetation 
roots?

Walls and Spillway

Impermeable Liners

Bioretention Media and Vegetation

If trees are to be installed, is the filter media depth at least 2 
feet? (3 to 4 feet recommended)

NotesYes      No       N/AQuestions
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Is the identified growing medium per Volume 3 requirements 
for bioretention structures and is this clearly referred to as 
bioretention media (not “growing media”) in all locations 
referenced?

Is the bioretention media specified on the plans?

Does the design incorporate drought tolerant vegetation that 
thrives in sandy soil and non-invasive?

Additional Comments

NotesYes      No       N/AQuestions
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DEVELOPMENT PLAN REVIEW CHECKLIST FOR TREE TRENCH / PIT

Plan Review Checklist for Tree Trench / Pit

Site Applicability and Considerations
Siting

Pedestrian Considerations

Geometry

Other

A tree trench provides stormwater quality treatment for streets and adjacent pedestrian zones. Stormwater enters the tree trench 
through a curb opening, passes through a pea gravel filter for pretreatment and is conveyed through an underdrain to one or more 
tree plantings. Treatment processes include filtration, soil adsorption, and uptake by the roots of the trees. A tree trench that features 
a single tree is called a tree pit. Technical guidance is provided in green text below. Note that the Urban Drainage and Flood Control 
District (UDFCD) Urban Storm Drainage Criteria Manual Volume 3 does not contain a practice description for infiltration trenches. 
Specifications on this Plan Review Checklist were obtained from the Colorado Department of Transportation’s Drainage Design Manual 
(see (http://www.coloradodot.info/programs/environmental/water-quality/documents/drainage-design-manual).

Are the trees sited in the amenity zone between the step-out 
zone and sidewalk?

Tree trench sections do not have more than three trees.

Were recommendations in a geotechnical report followed?

Was a soil investigation performed by a registered geologist, 
soil scientist, or professional engineer?

Is there positive drainage away from adjacent buildings at all 
locations?

Are the trees sited in a manner that preserves sidewalk width 
and will not hinder high pedestrian traffic?

Are City and County of Denver requirements for step-out 
zones followed and appropriately considered when adjacent 
parking exists and does not exist?

Are tree grates or paver grates designed to meet ADA 
requirements?
Will the pretreatment filter and inlet be covered by removable 
or accessible grate panels meeting ADA requirements?

Is there a nearby inlet or manhole that would provide a 
convenient location to discharge the underdrain to?

Is the bottom of the tree trench at least five feet above the 
seasonal high water table or bedrock?

NotesQuestions Yes      No       N/A
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Design Considerations

Inlet and Outlet Controls

Pretreatment

Underdrain System

WQCV zone

Will the street inlet be located at the upstream end of the tree 
trench?

Is the inlet sized to convey the water quality event assuming 
an appropriate amount of debris blockage (i.e., debris factor)?

Does the outlet control structure provide an adjustable control 
weir to assist with the wetting of the structural media and tree 
roots?
Is an observation well/clean out provided? CDOT recommends 
an observation well of 100-150 mm perforated PVC pipe.

Is pretreatment provided (forebay in conjunction with the 
inlet)?

Is the sizing of the pre-treatment filter based on an infiltration 
rate of 4 inches per minute?

Does the design allow for the recommended storage volume 
(above the surface) per USDCM Volume 3?

Is an inlet and water control structure provided for every trench 
section (or every three trees)?

Is the pretreatment filter designed with media (e.g. pea gravel) 
that allows for relatively high-flow through capacity?

Is the tree trench designed as a flow-through system to provide 
equal to or greater capacity than peak discharge during the 
water quality storm event?

Is the tree trench designed as a flow-through system to provide 
equal to or greater capacity than peak discharge during the 
water quality storm event?

Will the inlet convey runoff from the curb and gutter and across 
the step-out zone?

Does the facility design include an underdrain system 
(recommended)? 
An underdrain system may be necessary if infiltration tests 
show percolation drawdown rates slower than two times the 
rate needed to drain the WQCV over 12 hours, or where 
required to divert water away from structures as determined 
by a professional engineer.

NotesQuestions Yes      No       N/A
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Do the plans specifically state that no geotextile fabric shall 
be placed between the underdrain and the filter material or 
between the filter material and the bioretention media?

Is a liner required? (if yes, select the type below)
One trench sidewall
Both trench sidewalls

Fully lined installation (constraints on tree root system 
are expected and considered in tree selection)

• Is a 30 mil (minimum) PVC liner installed on the bottom 
and sides of the basin, extending up at least to the top of 
the underdrain layer?

• Does the liner have a minimum of 9 inches of cover 
over the membrane to protect the membrane from UV 
deterioration?

• Is the attachment of the liner to a solid reinforced concrete 
wall detailed on the plans?

• Do the plans call for heat welding and testing of all seams 
and specify to contact the engineer to be present during 
testing of all seams?

• Does the liner meet the physical requirements presented 
in Table B-5 of the USDCM Volume 3.

Is the bioretention media (placed above the root ball and 
in structural media) consistent with the criteria outlined 
in the Bioretention Section in USCDM Volume 3 and 
specified on all plans?

Is the underdrain system designed to meet the capacity 
required to convey the peak discharge of the water quality 
event?

Is the underdrain system placed within a section of CDOT 
Class C filter material (not bioretention media) and is this 
material specified on the plans?

Do all references to the underdrain clearly call for slotted pipe 
(not perforated) and are the slot widths included in the plan?
Are cleanouts provided to enable underdrain inspection and 
maintenance?

If a liner is required, are the following requirements met: 

Impermeable Liners

Bioretention Media and Vegetation

NotesQuestions Yes      No       N/A
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If magnesium chloride de-icer is used on the streets adjacent 
to a proposed tree trench, will trees with a tolerance to saline 
soils be planted?
If shade trees are used, are trees with strong central leaders 
that can be trained over time to branch out 6 feet high or higher 
used to avoid creating barriers and hazards to pedestrians?
In areas with overhead powerlines, has the height of the tree 
been considered?

Is the structural media composition supportive of tree growth 
and tree grate and pavers? (one part bioretention media with 
two parts 1-1/2 inch crushed gravel is recommended)

Are appropriate trees and tree spacing used per Office of the 
City’s Forester list of approved street trees?

Is the total bioretention media and structural media depth at 
least 2 feet? (3 to 4 feet recommended)

Are cleanouts provided to enable underdrain inspection and 
maintenance?

Additional Comments

NotesQuestions Yes      No       N/A
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DEVELOPMENT PLAN REVIEW CHECKLIST FOR PERMEABLE PAVEMENT

Plan Review Checklist for Permeable Pavement

Site Applicability and Considerations
Siting

Pedestrian Considerations

Geometry

Other

Design Considerations

Permeable pavement allows streets, parking lots, sidewalks, and other impervious covers to maintain their structural and functional 
features while restoring natural infiltration capacity. Permeable pavement contains small voids that allow rainfall and runoff to drain 
through the pavement and eventually into the underlying soils. It can be used at various sites with low traffic frequency such as parking 
lots, sidewalks, and driveways. Many permeable pavement surfaces are available, including pervious concrete, porous asphalt and 
permeable interlocking concrete pavers. A green alley is designed to provide water quality treatment and infiltration of runoff though 
the use of permeable pavement. The following plan review checklist is intended for reviewing green alleys where permeable pavement 
is the primary green infrastructure reviewed. Green alleys may include other green infrastructure applications. Technical guidance is 
provided in green text below, including references to the Urban Drainage and Flood Control District (UDFCD) Urban Storm Drainage 
Criteria Manual Volume 3, which is available online at www.udfcd.org.

Has the appropriate application of pervious pavement (e.g., 
use, traffic loading, slopes) been considered? Permeable 
pavement is not appropriate for runoff from erosive areas 
such as steep slopes and/or areas of sparse vegetation where 
sediment-laden runoff could clog the system.

Does the design meet ADA guidelines?

Were recommendations in a geotechnical report followed?

Was a soil investigation performed by a registered geologist, 
soil scientist, or professional engineer?

Is there positive drainage away from adjacent buildings at all 
locations?

Is the ratio of upstream impervious area to permeable 
pavement area 2:1 (as recommended in USDCM Volume 3)?

Is there a nearby inlet or manhole that would provide a 
convenient location to discharge the underdrain to?

Is the minimum width of permeable pavement equal to one 
third of the alley width?
Is the permeable pavement the central flow line of the alley? 
The longitudinal slope should match the alley’s gradient.

Is the permeable surface constructed with the most heavy 
duty materials and interlocking patterns to withstand the heavy 
truck traffic common to most alleys?

NotesQuestions Yes      No       N/A
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Do all references to the underdrain clearly call for slotted pipe
(not perforated) and are the slot widths included in the plan?

Is a perimeter barrier installed where appropriate and detailed 
in section based on permeable pavement type?

Does the facility design include an underdrain system 
(recommended)?
An underdrain system may be necessary if infiltration tests 
show percolation drawdown rates slower than two times the 
rate needed to drain the WQCV over 12 hours, or where 
required to divert water away from structures as determined 
by a professional engineer.

Does the design include an observation well to monitor drain 
time of the pavement system over time?

Are cleanouts provided to enable underdrain inspection and
maintenance?

Is the underdrain system placed within a section of CDOT 
Class C filter material (not bioretention media) and is this 
material specified on the plans?
Do the plans specifically state that no geotextile fabric shall be
placed between the underdrain and the filter material or 
between the filter material and the bioretention media?
Does the design section provide specific and appropriate filter
layer details?

If a liner is required, are the following conditions met:

Underdrain System and Filter Material

Impermeable Liners

• Is a 30 mil (minimum) PVC liner installed on the bottom and 
sides of the basin, extending up at least to the top of the 
underdrain layer?

• Does the liner have a minimum of 9 inches of cover over the 
membrane to protect the membrane from UV deterioration?

• Is the attachment of the liner to a solid reinforced concrete 
wall detailed on the plans?

• Do the plans call for heat welding and testing of all seams 
and specify to contact the engineer to be present during 
testing of all seams?

• Does the liner meet the physical requirements presented in 
Table B-5 of the USDCM Volume 3.

NotesQuestions Yes      No       N/A
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If a liner is not required, do subgrade soils have a minimum 
infiltration rate of 2 times the rate needed to drain the WQCV
over 12 hours?
Additional Comments

NotesQuestions Yes      No       N/A
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Proper inspection and ongoing maintenance are essential for green infrastructure to be effective. A post-construction inspection should 
occur as soon as construction is complete, and maintenance inspections should occur regularly, at least once or twice per year, for 
the life of the practice. This Inspection and Maintenance Guidance focuses on both types of inspection for bioretention and permeable 
pavement green infrastructure practices.

An inspector undertaking a post-construction inspection evaluates the ability of a newly installed green infrastructure practice to perform 
effectively and as planned. The inspector evaluates the constructed green infrastructure practice against approved design drawings and 
plans. The post-construction inspection checklist provided in Appendix  B can be used to ensure that green infrastructure is properly 
constructed as designed and that stormwater management will be effective.

Ongoing maintenance of green infrastructure includes both routinely scheduled activities (e.g., landscape maintenance) and non-routine 
activities that may be required after large storms (e.g., sediment removal and redistribution of mulch). Urban Drainage and Flood Control 
District (UDFCD) presents maintenance considerations, in addition to specifications and standards, in Urban Storm Drainage Criteria 
Manual (USDCM) Volume 3 (UDFCD 2013). A summary of maintenance considerations, maintenance activities and their frequency is 
presented in Section 2, and a maintenance checklist is provided in Appendix B.

Maintenance considerations for bioretention, tree trench and tree pits, and permeable pavement are presented in the following sections. 
Bioretention maintenance considerations are applicable to streetside stormwater planters, bumpout stormwater planters, and green 
gutters. The permeable pavement maintenance considerations can be applied to green alley applications and permeable pavement 
areas integrated into tree trench/pit and bioretention configurations.

The primary maintenance requirement for bioretention is regular plant, soil, and mulch layer (if applicable) maintenance to ensure a 
healthy vegetation system that promotes infiltration, storage, and pollutant removal. A healthy and densely vegetated system should be 
free of excess sediment and trash, and the system typically should drain within 12 hours of a storm. Replacement of vegetation may be
necessary to maintain optimal performance. Bioretention maintenance requirements are applicable to all forms of bioretention. 
Maintenance is typical of general landscape care and consists of the following:

INTRODUCTION

MAINTENANCE GUIDELINES FOR GREEN INFRASTRUCTURE

BIORETENTION

Sediment removal. Sweep or shovel sediment from the sediment collection pad/forebay after each storm event, approximately 
two times per year or as needed after storm events. Dispose of sediment outside the planter.

Watering. Vegetation must be drought-tolerant and generally should not require watering after a 2- to 3-year establishment 
period. Watering could be required during prolonged dry periods after vegetation has been established.

Debris and litter removal. Remove debris and litter from the infiltration surface to minimize clogging of the media. If applicable, 
remove debris and litter from the overflow structure. The degree of debris and litter accumulation is variable and is influenced by 
surrounding land uses, pedestrian traffic or activities, and the presence of trees.

Landscaping. Mow grasses as desired or needed for weed control. Native or drought-tolerant grasses should be maintained at 
a height of at least 6 inches; mowing may not be necessary. Occasional pruning or removal of dead plant or tree material (e.g., 
leaf litter) and periodic weeding may be necessary depending on the plants chosen. Periodic weeding may be necessary during 
the establishment period until the soil media is covered with mulch or dense vegetation.
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Mulch. In areas where heavy metal deposition is likely (e.g., contributing areas that include industrial and auto-related businesses, 
parking lots, and roads) replace mulch annually. In areas where metal deposition is not a concern, add mulch as needed to 
maintain a mulch depth of up to 3 inches. Mulch should be replaced every 2 to 5 years where metal deposition is not a concern.

Nutrients and pesticides. Bioretention soil mix and plants are selected for optimum fertility, plant establishment, and growth. 
Nutrients and pesticides should not be applied, as they can degrade the pollutant removal capability of the bioretention system 
and contribute pollutant loads to receiving waters.

Inlet. Inlets should be inspected for sediment accumulation and signs of erosion. Excess sediment can accumulate at inlets 
where curb cuts or bypass structures are used and should be inspected regularly. Any accumulated sediment that impedes flow 
into the bioretention area should be removed and properly disposed (not placed elsewhere in the planter). When the system is 
first installed, inlets should be inspected after each storm event to identify any potential inflow and sediment issues that require 
design modifications. Subsequently inlets should be inspected after the first storm of the season and then monthly during the 
rainy season.

Overflow and underdrains. Sediment accumulation in the overflow device or underdrain system can cause prolonged ponding 
and potential flooding. Excess ponding can damage vegetation and create mosquito-breeding habitat. Overflow and underdrain 
systems should be inspected to ensure that cleanouts are watertight and there is no visible debris inside the overflow structure.

Inspection of bioretention practices should occur at least twice annually following runoff-generating storms to determine if the practice 
is providing acceptable infiltration. If standing water persists for more than 24 hours after runoff has ceased, clogging should be 
investigated and remedied. Areas where erosion has occurred should be inspected, as these are potential sources of sediment if not 
repaired.

Maintenance for tree trenches or tree pits is necessary for tree health and to ensure a functioning system where water is conveyed 
through the inlet and throughout the system effectively. Typical maintenance of tree trenches or tree pits consists of the following:

TREE TRENCH OR TREE PIT

Debris and litter removal. Remove debris and litter from the infiltration surface to minimize clogging of the media. The degree 
of debris and litter accumulation is variable and is influenced by surrounding land uses, pedestrian traffic or activities and season 
(tree litter is expected each fall).

Landscaping. Occasional pruning, removal of dead tree material (e.g., leaf litter) and periodic weeding may be necessary.

Inlet. Inlets should be inspected for sediment accumulation and signs of erosion. Excess sediment can accumulate at inlets 
where curb cuts or bypass structures are used and should be inspected regularly. Any accumulated sediment that impedes flow 
into the tree trench or tree pit should be removed and properly disposed (not placed elsewhere in the planter). When the system 
is first installed, inlets should be inspected after each storm event to identify any potential inflow and sediment issues that require 
design modifications. Subsequently inlets should be inspected after the first storm of the season and then monthly during the 
rainy season.

Forebay. The aggregate in the forebay should be vacuumed regularly (monthly during the wet season is recommended) and 
replaced routinely (when significant clogging is observed). Maintenance frequency is dependent on the rate the media clogs. 
Media clogging is a function of drainage area size, presence or amount of construction activity, and the pollutant loads in the 
runoff. Inspections are recommended once or twice per year to detect early visual signs of clogging.
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Overflow and underdrains. Sediment accumulation in the overflow device or underdrain system can cause prolonged 
ponding and potential flooding. Excess ponding can damage the soil media and create mosquito-breeding habitat. Overflow 
and underdrain systems should be inspected to ensure that cleanouts are watertight and there is no visible debris inside the 
overflow structure.

Inspection of tree trenches or tree pits should occur at least twice annually following runoff-generating storms to determine if runoff 
is flowing through the system properly. If standing water persists for more than 24 hours after runoff has ceased, clogging should be 
investigated and remedied. Areas where erosion has occurred should be inspected, as these are potential sources of sediment if not 
repaired.

The key maintenance objective for permeable pavement systems is to prevent void spaces from becoming clogged or requiring 
sediment removal. Infiltration issues can be identified when runoff ponds on the surface or is no longer infiltrating into the surface 
rapidly. Key maintenance considerations and procedures consist of the following (refer to USDCM Volume 3 for further details regarding 
specific permeable pavement types):

PERMEABLE PAVEMENT

Debris removal, sweeping, and vacuuming. Debris should be removed routinely as a source control measure. Sweeping 
with a regenerative air sweeper (not a broom sweeper) should be performed approximately two times per year. Frequency can 
be adjusted according to the run-on ratio and deposition rate on the permeable pavement surface. Frequent sweeping is an 
excellent measure to prevent clogging, and sweeping with a vacuum sweeper has shown to be effective for removing solids and 
debris from the void space of permeable pavement.

Weed control. Weed control applications should be used on any weeds that grow in permeable pavement. Where underdrains 
provide a hard connection to a storm drain, weeds should be spot-treated with an herbicide not containing polyethoxylated amine 
(POEA). Weeds should not be pulled, as doing so can damage the fill media.

Snow removal. Plowing is a recommended snow removal process. Conventional liquid treatments (deicers) will not stay at the 
surface of a permeable pavement as needed to be effective. Sand should never be applied to a permeable pavement, as it will 
reduce infiltration.

Inspection of pavement condition and verification of infiltration should be performed at least annually, either during a rain event or with 
a garden hose to ensure that water infiltrates into the surface.

UDFCD (Urban Drainage and Flood Control District). 2013, August. Urban Storm Drainage Criteria Manual Volume 3. Accessed July 
7, 2014. http://www.udfcd.org/downloads/down_critmanual_volIII.htm.

REFERENCE
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Streetside Stormwater Planters, Bumpout Stormwater Planters, and Green Gutters 
Corrective Action (if “no”)Inspection Item Yes      No       N/A

1.   Will site runoff enter the practice as intended?

3.   Will site runoff enter the practice as intended?

10.  Are walls and spillway constructed as planned?

11.  Is the distance from the surface of the filter area to the   
       outflow (spillway and top of the weir inside the water       
       control structure) appropriate to provide the ponding  
       depth per the construction drawing? 

12.  Is the outlet control weir set to the elevation shown on  
       the construction drawings?

13.  Does the bioretention media match the description of the      
       media provided in the submittal?

15.  If applicable, is mulch finely shredded hardwood and 3  
       inches in depth?

14.  Has the bioretention media infiltration rate been tested  
       according to the plans and specifications? Verify  
       infiltration rate test records.

2.   Will flow be evenly dispersed following the inlet? Are  
      there signs of or potential for concentrated flow?

4.   Do the bioretention dimensions match those specified in  
      the construction drawings?
5.   Are step-out zone dimensions (if applicable) according to  
      plans?

8.   If applicable, are underdrain cleanouts visible and  
      sealed? If in a valve box, ensure filter material has also  
      been placed between the valve box and cleanout.

9.   If applicable, are cleanouts configured according to plans  
      and located a maximum of every 300 feet? Are riser pipes  
      solid (not slotted)?

6.   Are pedestrian barriers in place and sized according to  
      plans?
7.   Are underdrains installed? If so, are the slots oriented and           
      sized according to the plans?

BIORETENTION
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16. If plans include a liner, is it sufficiently covered by media  
      and not visible?

1.   Will site runoff enter the practice as intended?

4.   Are step-out zone dimensions according to plans?

2.   Is pretreatment filter in place according to construction  
      drawings? Is there at least 6 inches of fall from the invert      
      of the chase to the top of the aggregate?

6.   If applicable, are underdrain cleanouts visible and  
      sealed? If in a valve box, ensure filter material has also  
      been placed between the valve box and cleanout.
7.   If applicable, are cleanouts configured according to plans     
      and located a maximum of every 300 feet, with cleanouts  
      at every junction and bend in the pipe? Are riser pipes  
      solid (not slotted)?

3.   Do the tree trench/tree pit dimensions match those      
      specified in the construction drawings?

5.   Are underdrains installed? If so, are the slots oriented  
      and sized according to the plans?

8.   Is the distance from the surface of the tree area (filter  
      area) to the tree gate as specified in the plans?

10. Does the bioretention media match the description of the    
      media provided in the submittal?

9.   Is the outlet control weir set to the elevation shown on the  
      construction drawings?

18. Is the vegetation the type, size, and maturity as specified  
      in the plans? (e.g., grasses versus plantings, seed versus  
      sod)

17. If applicable, ensure weed barrier is not used under  
      mulch or rock.

19. If sod is used, it is sand-grown sod?
20. Is the vegetation planted and staked properly according  
      to the plans? (e.g., orientation, proximity, overall  
      placement)
21. Does vegetation appear healthy?

Corrective Action (if “no”)Inspection Item Yes      No       N/A
TREE TRENCH / PIT
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11. Has the bioretention media infiltration rate been tested  
      according to the plans and specifications? Verify  
      infiltration rate test records.
12. If applicable, is mulch finely shredded hardwood and 3  
      inches in depth?

13. If plans include a liner, is it sufficiently covered by media  
      and not visible?

14. If applicable, ensure weed barrier is not used under  
      mulch or rock.

16. If multiple trees, are the trees spaced according to the  
      plans?
17. Does tree appear healthy?

15. Is the tree type, size, and maturity as specified in the  
      plans?

Corrective Action (if “no”)Inspection Item Yes      No       N/A

PERMEABLE PAVEMENT
Common Elements

1.   Does the alley drainage area appear to drain centrally  
      towards the permeable pavement (away from buildings)?

2.   Is the width of the permeable pavement as specified in  
      the plans? Is the surface even with no evidence of cracks?

3.   Is there indication of a non-water liquid layer, heavy stain  
      or paint, oil sheen, or odor?

6.    Are underdrains installed? If so, are the slots oriented  
      and sized according to the plans?

8.   If applicable, are cleanouts configured according to plans  
      and located a maximum of every 300 feet, with cleanouts  
      at every junction and bend in the pipe? Are riser pipes  
      solid (not slotted)?

5.   Is a transition strip of standard concrete provided at      
      all transitions from asphalt to permeable pavement     
      unless otherwise specified in the plans?

7.   If applicable, are underdrain cleanouts visible and  
      sealed? If in a valve box, ensure filter material has also  
      been placed between the valve box and cleanout.

4. Is the storage or structural layer firm and unyielding?
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9.   Is the outlet constructed per construction drawings?

1.   Is a leveling layer of washed No. 8 stone included  
      between the structural layer and the permeable  
      interlocking concrete paver?
2.   Are all voids filled with washed No. 8 stone to the surface  
      of the interlocking concrete paver?

3.   Is the pavement surface firm and unyielding?

5.   Are cut pavers at least 40% of their uncut size?

6.   Is a herringbone pattern used for PICP areas intended for   
      vehicular traffic?

4.   If for vehicular use, is the outer edge of PICP area  
      bordered by concrete, and are uncut blocks used  
      adjacent to the concrete border?

Concrete Grid Pavers

1.   Is the outer edge of the paver area bordered by  
      concrete?

2.   If uncut blocks are used, are they adjacent to the  
      concrete border?

3.   If visible, does the bedding layer consist of No. 8 stone  
      unless otherwise specified in the plans?

4.   If vegetation is specified, is the grid paver filled with a soil  
      media or seeded according to the plan?

PCIP Corrective Action (if “no”)Yes      No       N/A

Corrective Action (if “no”)Yes      No       N/A
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FACILITY INFORMATION

PROPERTY OWNER:

PROPERTY ADDRESS:

INSPECTOR(S):

POST INSPECTION SUMMARY:

Streetside Stormwater Planter

Tree Trench

Permeable Interlocking Concrete Pavers (PICP) Porous Gravel

Concrete Grid Pavement Reinforced Grass

Bumpout Stormwater Planter

After first rainfall event of season

Monthly (during wet season)

Other:_________________________

Tree Pit

Green Gutter

INSPECTION DATE:

INSPECTION TYPE:

BIORETENTION

MAINTENANCE CHECKLIST FOR GREEN INFRASTRUCTURE

TYPE(S) PRESENT:

TREE TRENCH/PIT

PERMEABLE PAVEMENT  
(GREEN ALLEY)
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APPENDIX D: FORESTRY MEMO

Ultra-Urban Green Infrastructure Guidelines

The following list of tree species are approved for planting in green infrastructure stormwater facilities within Denver 
rights-of-way. 

Please note that this list may change overtime based on experience and species performance.

City Forester issued planting and removal permits are required prior to the removal or planting of trees within Denver 
rights-of-way.

Trees not included in this list may be permitted on a case-by-case basis. 

Please contact the Office of the City Forester for more information on planting trees within stormwater facilities or to 
request tree permits.

Shading indicates species suitable for planting under overhead utilities. These varieties should only be planted in 
situations where overhead growth restrictions exist.

• 35’ between shade trees 

• 25’ between ornamental trees 

• 30’ from curb at intersections 

• 20’ from street lights 

• 10’ from alleys, driveways & fire hydrants

DENVER’S APPROVED STORMWATER FACILITY STREET TREE LIST

The following are standard spacing requirements for street trees in Denver:

Last updated 2.15.15

TREE LIST LEGEND
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APPENDIX D: FORESTRY MEMO

Ultra-Urban Green Infrastructure Guidelines
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