








23 

3.11 Infiltration Facility: Dry Well 
 
Figure 6. Dry Well 
 

 
 
Description 
Dry wells are designed to be deep and therefore are generally more compact than infiltration trenches, 
but are appropriate only where the depth to maximum wet-season water table is 6 feet or greater. 
Figure 6 illustrates the requirements for infiltration dry wells as outlined below: 
 
Sizing 
Dry wells shall be sized by a Missouri-licensed engineer to drain a 24-hour design storm within 48 hours.  
Additional flow control facilities may be required to detain the 100-year storm.   
 
Design Requirements 

• Dry wells designed to receive concentrated flows must use a conveyance pipe of ASTM 3034 SDR 35 
or equivalent, and include a catch basin with trap or sump and a central trench pipe (4" to 8" perforated 
pipe). 
 

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

• Filter fabric (geotextile) shall be placed on top of the drain rock and on dry well sides prior to 
backfilling. 
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• Spacing between dry wells should be a minimum of 4 feet. 
 

• Dry wells must be equipped with an observation well, with a secure locking oil cap, to measure the 
drawdown time following a storm and to monitor sedimentation to determine maintenance needs. 
 

• A minimum 5-foot setback shall be maintained between any part of a dry well and any structure or 
property line. 

 
3.12 Infiltration Facility: Infiltration Planter 
 
Figure 7. Infiltration Planter 
 

 
 
Description 
The Infiltration Planter is designed to temporarily store runoff in a reservoir, filter stormwater through the 
planter soils and vegetation, and then infiltrate into the native soil. Planters may be in-ground or above grade. 
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Technical Requirements 
Minimum planter width is 36 inches. The planter shall include a 24-inch wide, 48-inch deep trench filled with 
uniformly graded clean gravel with nominal size from 3/4" to 1-½”, covered with 12” of loamy sand topsoil. 
The remainder of the planter should be backfilled with loamy sand with a minimum infiltration rate of 2 inches 
per hour, leaving a 12” reservoir or surface storage. (See Figure 7). Plantings shall be appropriate for moist and 
seasonally dry conditions, and can include rushes, reeds, sedges, iris, dogwood, currants, and numerous other 
shrubs, trees, and herbs/grasses. 
 
Sizing 
Infiltration planters shall be sized by a Missouri-licensed engineer to drain a 24-hour design storm within 48 
hours.  Additional flow control facilities may be required to detain the 100-year storm.   
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Chapter 4 
 
4.1 General Requirements 
All storm sewers and other drainage appurtenances shall meet the requirements of the Stormwater Code and 
pursuant to the details in Appendix B of this Manual. 
 
Tree grates, when required, shall be pursuant to Appendix C of this Manual.      
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Appendix A: Maintenance Requirements 
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Introduction 
 
This appendix outlines inspection, maintenance, and recordkeeping requirements. Each section includes a 
description and lists the inspection and maintenance requirements of each type of drainage system. The 
inspection and maintenance requirements include information about what features to inspect at each facility, 
when and how often these systems should be inspected, and how to identify specific defects that warrant 
corrective action. Corrective actions are described that should be taken to maintain system performance. The 
description includes basic information about the common types of drainage systems used to detain urban runoff, 
how they function, and how well they perform in removing stormwater pollutants. The types of drainage 
systems covered in this appendix include: 

• Catch basins, maintenance holes, and storm drain inlets 
• Vaults, tanks, and pipes 
• Bioengineered Planting Strips (swales and filter strips) 
• Infiltration trenches 
• Ponds and constructed wetlands 

 
Catch Basins, Maintenance Manholes, and Storm Drain Inlets 
Grated and curb-inlet type catch basins are designed to collect and direct runoff into the storm drainage system, 
as well as to trap debris and litter present in roadway runoff. Unlike maintenance holes and inlets, catch basins 
contain a sump at the bottom of the structure to collect sediment and other debris. The purpose of the sump is to 
prevent the downstream pipes from becoming clogged and to prevent sediment and debris from being 
discharged into receiving waters. In addition, the outlet pipe on catch basins in Dardenne Prairie is typically 
installed with a downturned elbow or tee to trap floatable material. Storm drain inlets and maintenance holes 
which do not contain sumps are not effective in removing pollutants from stormwater. 
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Table 5. Maintenance Requirements for Catch Basins, Maintenance Holes, and Inlets 
 
CATCH 
BASIN 

INSPECTION  
FREQUENCY1 

  

Components  W A Condition when maintenance required Action 
Required 

CLEANING     
Trash, debris, 
sediment, 
vegetation 

√ √ Accumulated material within 18 inches of the bottom of 
the lowest pipe entering or exiting the structure. 

Remove/dispose 

 √ √ Sediment visible in inlet/outlet pipes. Rod lines

 √ √ Root intrusion greater than 6 inches in length or less 
than 6 inches apart 

Root saw pipes 

 √ √ Vegetation/debris on inlet grate. Clean and dispose 
material

Chemical Pollution √ √ Chemicals (solvents, gas, diesel, paint, natural gas) 
present 

Identify and control 
source  and 
remediate site

     
Frame and/or top 
slab 

 √ Corner extends more than 0.75 inch past curb face or 
street surface (where applicable) 

Repair so frame 
even with curb

  √ Holes greater than 2" or cracks greater than 0.5" in top 
slab

Repair to water 
tight condition

  √ Frame not flush with top slab (separation >0.75") Repair 
CB structure  √ Cracks wider than 0.5" and longer than 3 feet, missing 

bricks, or any evidence of water leakage, bricks missing 
Repair 

  √ Cracks wider than 0.5" and longer than 1 foot at pipe 
inlet/outlet

Repair 

Cover/grate  √ Cover/grate missing, damaged, or only partially in place Repair/replace 
  √ Cannot be opened by one person. Locking bolts missing 

or damaged.
Repair/replace 

 √ √ Buried Excavate
Ladder  √ Ladder rungs damaged, missing, or misaligned Repair/replace 
 
 
1 Inspection frequency: 
W = Wet season inspections. Inspect the items that are checked once in the early part of the wet season (April) and again near the end of 
the wet season (July). 
A = Annual inspection. Inspect the items that are checked once each year. To avoid interference caused by rainfall, the annual inspection 
should be conducted during the dry season (January-February). 
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Vaults, tanks, and pipes 
Vaults, tanks, and pipes are underground storage facilities that can be designed as dry systems (i.e., detention for 
flow control), wet systems for water quality treatment, or as combined systems that provide both flow and water 
quality control. Underground facilities are generally used to manage storm water from smaller sites (e.g., less 
than 5 acres).  Vaults are typically constructed of reinforced concrete, while tanks and pipes are usually made of 
corrugated metal or plastic pipe. 
 
Dry vaults/tanks. Detention systems are designed primarily to control the rate of runoff from developed 
sites. Runoff enters the vault or tank and is temporarily stored as water is slowly released through a small orifice 
to the downstream drainage system. Detention storage, sometimes referred to as “live” storage, is used to control 
peak discharge rates from developed sites, reduce stream bank erosion and minimizes flooding in downstream 
areas. Detention vaults/tanks should be designed to drain completely dry following storm events. 
Although not specifically designed to provide water quality treatment, these systems can also remove some 
pollutants if the storage volume is large enough to adequately detain incoming runoff. Typically a storage time 
of 24 hours or more is needed for a detention vault/tank to provide any significant amount of pollutant removal. 
Removal occurs primarily via sedimentation as suspended solids and particulate-bound pollutants settle out in 
the vault/tank. 
 
Wet vaults/tanks. Wet vaults/tanks contain a permanent pool (i.e., wet pool) that functions as an energy 
dissipater, slowing the velocity of incoming storm water and allowing suspended sediment to settle. The 
permanent pool volume is generally referred to as “dead” storage. Wet vaults/tanks typically provide no live 
storage for flow control purposes and function only as water treatment devices.  
 
Combined systems simply incorporate the live storage of a dry vault/tank with the dead storage 
(i.e., wet pool) of a wet vault/tank into a single facility. Consequently, these facilities provide both flow control 
and water quality treatment. Pollutant removal mechanisms in a combined system are similar to those described 
above under water quality ponds. 
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Table 6. Maintenance Requirements for Dry/Wet Vaults, Tanks, Pipes 
Vault 
Components 

INSPECTION  
FREQUENCY1 

  

Components  W A Condition when maintenance required Action 

GENERAL     
Trash/debris  
Remove/dispose 

√ √ More than 1 ft3 Remove/dispose 

Sediment  √ Accumulated sediment in vault/tank exceeds 6 inches. Remove/dispose
Pollution (check for 
noticeable sheen or 
unusual odor) 

 √ Any visible accumulation of oil, gas, or other 
contaminant.  

Remove/dispose 

VAULT/TANK      
Ladder  √ Ladder rungs damaged, missing, or misaligned  Repair/replace 
Concrete   √ Riser, concrete walls, or joints cracked or leaking. Bricks 

missing. Cracks greater than 0.5 inches wide. 
Repair 

Maintenance holes  
 

 √ Cannot be opened by one person. Locking bolts missing 
or damaged 

Repair/replace 

  √ Buried  Excavate 
Inlet grates  √ Cracked or broken grate Replace 
Baffle(s)  √ Corroded, cracked, or warped. Repair/replace 
Air vents   Plugged or blocked with debris Clean 
CONTROL STRUCTURE 
Shear gate 
(exercise full 
open/close and 
inspect) 

 √ Gate cannot be operated by 1 person Lubricate, repair, 
or replace 

  √ Gate rusted, not watertight, or missing  Repair/replace 
  √ Chain or pull rod missing  Replace 
  √ Not plumb within 10%  Repair 
  √ Connection to outlet pipe rusted or leaking  Repair/replace 
Orifice plates 
(inspect when 
vault cleaned) 

 √ Bent, rusted, or missing  Replace 

Sediment/debris  √ More than 12 inches of accumulated material.  Clean/remove 
Outlet pipe   √ Submerged or partially submerged  Check for 

downstream 
obstruction 

Oil absorbent pads  
(if applicable) 

 √ Pads missing or stained over more than 75% of pad area Remove and 
replace 

SHUTOFF VALVE AND/OR MAINT. DRAIN 
Valve exercised  
 

 √ Valve cannot be operated by 1 person. Valve rusted or 
not watertight. 

Repair/replace 

Sediment   √ Vertical distance between sediment and drain pipe is 
less than 6 inches. 

Remove and 
dispose 

INLET/OUTLET     
Trash rack √ √ Trash or other debris present on trash rack.  Clean and dispose 

trash 
  √ Bar screen damaged or missing  Replace 
Pipes  √ Root intrusion greater than 6 inches in length or less 

than 6 inches apart 
Root saw pipes 

Receiving water  √ √ Erosion damage along banks outlet Regrade/armour 
 

1 Inspection frequency: 
W = Wet season inspections. Inspect the items that are checked once in the early part of the wet season (April) and again near the end of 
the wet season (July). 
A = Annual inspection. Inspect the items that are checked once each year. To avoid interference caused by rainfall, the annual inspection 
should be conducted during the dry season (January-February). 
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Bioengineered Planting Strips 
 
A Bioengineered Planting Strip is an excavated trench backfilled with gravel and sandy loam and planted with 
groundcover and shrubs. Although the planting strip is designed to provide flow control, these facilities have the 
added benefit of removing pollutants by filtering stormwater through vegetation. They are usually planted with 
grass, however other vegetation such as emergent wetland species can be used depending on site conditions. 
 
The bioengineered planting strips included in this manual are designed for flow control. However, 
bioengineered planting strips are likely effective in removing suspended sediment and particulate-bound 
pollutants via filtration an sedimentation. Dense vegetation aids in the filtration process as particulates and 
associated pollutants adhere to the grass blades as runoff passes through the filter. Sedimentation occurs when 
runoff is spread across the large filtration area, thus reducing the flow velocity and allowing particles to settle in 
the filter. To a lesser extent, bioengineered planting strips can remove dissolved pollutants through biological 
and chemical mechanisms. Biological removal occurs primarily through plant uptake and microbial degradation. 
Removal efficiencies for bioengineered planting strips are still being determined. 
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Table 7. Maintenance Requirements for Bioengineered Planting Strips 
Swale/Filter 
Strip 

INSPECTION  
FREQUENCY1 

  

Components  W A Condition when maintenance 
required 

Action 

SWALE/FILTER     
Trash/yard waste  √ √ More than 1 ft3 Remove/dispose 
Sediment √ √ Sediment exceeds 4 inches or covers grass, 

especially within the upper section, near 
inlet. 

Remove/dispose sediment.  
Restore grass, protect from 
erosion until vegetation 
established. 

Pollution (check for 
noticeable sheen or 
unusual odor) 

 √ Any visible accumulation of oil, gas, or other 
contaminant.  

Remove/dispose 

Noxious weeds  
 

 √ Any nuisance or noxious veg. (morning 
glory, English ivy, reed canary grass, 
Japanese knotweed, purple loosestrife, 
blackberry, Scotch broom, tansy, poison 
oak, stinging nettles, devils club). 

Remove and dispose cuttings 

Grass/vegetation  
 

 √ Poor vegetation growth (<75 percent 
coverage)  

Aerate soil, fertilize with 21-3-
21 low P fertilizer, and reseed 

Flow characteristics   √ Standing/stagnant water, no visible water 
movement. 

Check for downstream 
obstruction. 

Erosion/scouring  
 

  Flow channelized, forming rills/gullies more 
than 2 inches deep. 

Regrade swale bottom, reinstall 
flow spreader, 
revegetate, protect from 
erosion until vegetation 
established. 

Flow Spreader      
Sediment  √ √ Ports/notches clogged or sediment trap 

filled.  
Remove and dispose 

Grade board/baffle √ √ Damaged or not level  
 

Remove and reinstall to level 
position. 

 

1 Inspection frequency: 
W = Wet season inspections. Inspect the items that are checked once in the early part of the wet season (April) and again near the end of 
the wet season (July). 
A = Annual inspection. Inspect the items that are checked once each year. To avoid interference caused by rainfall, the annual inspection 
should be conducted during the dry season (January-February). 
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Infiltration Trenches 
 
Infiltration trenches and other stormwater infiltration systems such as rock pockets and dry wells temporarily 
store stormwater so that it can gradually seep into the underlying soil and groundwater. Infiltration systems treat 
stormwater runoff by physically filtering particulates and particulate-bound pollutants as the water moves 
through the soil. In addition, pollutants can attach to the soil particles which aids in removing dissolved 
pollutants. Microbial degradation of some contaminants can also occur as water infiltrates through the soil. 
Infiltration systems can also be used to reduce the rate of runoff from a site by removing the volume of runoff 
that would otherwise be discharged to the surface drainage system and allowing it to infiltrate into the ground. 
However, due to the relatively low permeability of soil in many areas of the City of Dardenne Prairie, 
infiltration systems have fairly limited applicability in the Dardenne Prairie area. Infiltration systems in 
Dardenne Prairie are typically only useful for fairly small sites where the volume of runoff is low. 
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Table 8. Maintenance Requirements for Infiltration Trenches 
Trench 
Components 

INSPECTION  
FREQUENCY1 

  

Components  W A Condition when maintenance 
required 

Action 

GENERAL     
Trash/debris  √ √ More than 1 ft3 Remove/dispose 
Pollution (check for 
noticeable sheen or 
unusual odor) 

√ √ Any visible accumulation of oil, gas, or other 
contaminant 

Remove/dispose 

Noxious weeds  √ √ Any nuisance or noxious veg. (morning 
glory, English ivy, reed canary grass, 
Japanese knotweed, purple loosestrife, 
blackberry, Scotch broom, tansy, poison 
oak, stinging nettles, devils club). 

Remove and dispose 
cuttings 

Drain rock  √ √ Water ponds at surface during storm events. 
Little or no water flows through system 

Replace rock material 

Roof downspout  √ √ Splash pad missing or damaged  Repair/replace 
STORAGE 
SUMP (IF 
PRESENT) 

    

Sediment  √ √ Accumulated material within 18 inches of the 
bottom of the outlet pipe. 

Remove/dispose 

Maintenance holes  √ √ Cannot be opened by one person. Lock 
missing or damaged 

Repair/replace 

  √ Buried  Excavate 
Pollution (check 
for noticeable 
sheen or unusual 
odor) 

√ √ Any visible accumulation of oil, gas, or other 
contaminant 

Remove/dispose 

 

1 Inspection frequency: 
W = Wet season inspections. Inspect the items that are checked once in the early part of the wet season (April) and again near the end of 
the wet season (July). 
A = Annual inspection. Inspect the items that are checked once each year. To avoid interference caused by rainfall, the annual inspection 
should be conducted during the dry season (January-February). 
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Ponds and Constructed Wetlands 
 
Like vaults, ponds are storage facilities that can be designed as detention, water quality, or combined systems, 
except that ponds are above ground rather than underground facilities. Above ground pond systems require more 
land to construct in urban setting. In addition to physical removal via sedimentation, ponds, particularly wet 
ponds also provide a suitable environment and adequate hydraulic residence time to promote biological and 
chemical reactions, which improves their ability to remove pollutants from urban runoff. In addition, aquatic 
plants that establish in the wet pool can also enhance sedimentation and promote pollutant uptake. 
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Table 9. Maintenance Requirements for Ponds and Constructed Wetlands 
 INSPECTION  

FREQUENCY1 
  

Pond 
Components  

W A Condition when maintenance 
required 

Action 

DRY POND 
AREAS 

    
Trash/yard waste  √ √ More than 1 ft3 Remove/dispose 
Sediment  √ Accumulated sediment exceeds 1 foot Remove/Restore 
Pollution  √ √ Any visible accumulation of oil, gas, or other 

contaminant. 
Remove/dispose 

Noxious weeds   √ 3 Any nuisance or noxious veg. (morning 
glory, English ivy, reed canary grass, 
Japanese knotweed, purple loosestrife, 
blackberry, Scotch broom, tansy, poison 
oak, stinging nettles, devils club). 

Remove and dispose 
cuttings 

Grass/ground 
cover  

 √ Residential area: mow when grass height 
reaches 8". In other areas, match adjacent 
ground cover/terrain as long as there is no 
interference with facility function. 

Mow to 2-inch height.  Remove 
cuttings and dispose 

Insects   √ Wasps, hornets interfere with operations  Remove 
Tree/brush growth   √ Growth does not allow maintenance access, 

interferes with future maintenance activity 
(e.g., alder), or reduces storage capacity. 
Otherwise leave alone. 

Remove and restore pond 
bottom 

Fence  
 

 √ Damage to gate/fence, posts out of plumb, 
or rails bent more than 6 inches. 

Repair/replace 

  √ Brush/weeds along  fenceline  
 

Remove brush to within 3 
feet of fence 

  √ Erosion/settlement causing opening under 
the fence greater than 4 inches and 12-18 
inches wide or openings along fenceline 
greater than 8-inch diameter. 

Repair 

EMBANKMENT AND EMERGENCY SPILLWAY 
Spillway   √ Rock lining down to 1 layer of rock  Add rock to design conditions. 
  √ Brush, tree (alder) growth on spillway.  Remove and dispose 
Embankment   √ Downstream face wet, seeps or leaks 

evident Plug holes.  
Contact a Missouri-licensed 
geotechnical engineer ASAP 

  √ Any evidence of rodent holes or water piping 
around holes if facility acts as dam or berm 

Eradicate rodents/repair holes 
(fill and compact) 

  √ Erosion (gullies/rills) greater than 2 inches 
around inlets, outlet, and along side slopes. 
Note evidence of leakage through 
embankment. 

Eliminate source of 
erosion and stabilize 
damaged area (regrade, 
rock, vegetation, erosion 
control blanket) 

  √ Settlement greater than 4 inches (relative to 
undisturbed sections of berm) 

Restore to design height 

 

1 Inspection frequency: 
W = Wet season inspections. Inspect the items that are checked once in the early part of the wet season (April) and again near the end of 
the wet season (July). 
A = Annual inspection. Inspect the items that are checked once each year. To avoid interference caused by rainfall, the annual inspection 
should be conducted during the dry season (January-February). 
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Table 9. Maintenance Requirements for Ponds and Constructed Wetlands (cont.) 
 INSPECTION  

FREQUENCY1 
  

Pond 
Components  

W A Condition when maintenance 
required 

Action 

CONTROL 
STRUCTURE 

    
Shear gate 
(exercise full 
open/close and 
inspect)  

 √ Gate rusted, not watertight, or missing Lubricate, repair, or 
replace 

  √ Chain or pull rod missing  Replace 
Riser   √ Loose, not firmly attached to manhole wall  Repair 
  √ Not plumb within 10%  Repair 
  √ Connection to outlet pipe rusted or leaking  Repair/replace 
Maintenance hole   √ Cannot be opened by one person. Lock 

missing or damaged 
Repair/replace 

  √ Buried  Excavate 
Orifice plate(s)   √ Bent, rusted, or missing  Replace 
Structural integrity   √ Ladder rungs damaged, missing, or 

misaligned 
Repair/replace 

  √ Cracks wider than 0.5" and longer than 3 
feet, missing bricks, or any evidence of 
water leakage 

Repair 

  √ Lock bolts on maintenance hole cover 
missing  

Replace 

  √ Cracked or broken grate  Replace 
Sediment, trash.  √ Accumulated material within 18 inches of the 

bottom of the outlet pipe. 
Remove/dispose 

Outlet pipe   √ Submerged or partially submerged  Check for downstream 
obstruction 

  √ Root intrusion greater than 6 inches in 
length or less than 6 inches apart  

Root saw pipes 

PERMANENT POOL (WET PONDS) 
Undesirable or 
excessive 
vegetation 

 √ Undesirable plants Remove Remove and replant with 
sedges, rushes, other 

Sediment   √ Accumulated sediment greater than 18 
inches. 

Remove, regrade, and 
replant pond bottom. 

SHUTOFF VALVE AND/OR MAINTENANCE DRAIN 
Valve exercised   √ Valve cannot be operated by 1 person. 

Valve rusted or not watertight. 
Repair/replace 

Sediment   √ Vertical distance between sediment and 
drain pipe is less than 6 inches. 

Remove and dispose 

POND OUTLET     
Trash rack   √ Trash or other debris present on trash rack.  Clean and dispose trash 
  √ Bar screen damaged or missing  Replace 
Inlet/outlet pipes  √ Root intrusion greater than 6 inches in 

length or less than 6 inches apart 
Root saw pipes 

Receiving water  √ 3 Erosion damage along banks  
 

Regrade armor  

 

1 Inspection frequency: 
W = Wet season inspections. Inspect the items that are checked once in the early part of the wet season (April) and again near the end of 
the wet season (July). 
A = Annual inspection. Inspect the items that are checked once each year. To avoid interference caused by rainfall, the annual inspection 
should be conducted during the dry season (January-February). 
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Appendix B: Storm Sewer Details 
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Appendix C: Tree Grate Details 
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