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Outline of Presentation
 Operation vs Maintenance Issue

 Design with Maintenance in Mind

 Maintenance Issues 

– Design Solutions 

Thank you to City of San Jose for 
providing many of the photos used 
in this presentation



 System not functioning properly
• Maintenance vs Operation
• Construction vs Design

 Operational Issues
• Site may need more time for corrective action
• Look for creative, less costly ways to achieve 

compliance
• Municipality may need to review processes 

(e.g. approval process)

Operation vs Maintenance



 Example Operational Issues
• Runoff does not enter 

bioretention area
– Bypasses curb inlets
– Does not flow towards area 

(due to improper grading) 
– Cannot enter due to blocked 

inlet
– Bypasses system directly to 

overflow

Operation vs Maintenance



 Blocked inlet

Operation Issue



Operation Issue
 Short-circuiting



Operation Issue

 Overflow 
not raised 
to proper 
height



Operation Issue
 Undersized system
 Water does not infiltrate

• Compacted soil 
from utility 
access or 
pedestrian 
crossings



Operation Issue



Design with Maintenance
in Mind

 Siting
• Provide access for maintenance & inspections
• Out of sight = out of mind (e.g., underground 

pumps, media filters, etc.)
 Special equipment 

• Consider equipment 
needed for maintenance 
(e.g. sweeper for 

pervious pavement)



Design with Maintenance
in Mind

 Consider location of utilities/equipment that 
will require maintenance



Design with Maintenance
in Mind

 Cleanout
• 45o angle or sweep bend - not 90o

• Smooth interior (not corrugated)
• Adequate size (4” min)

 Avoid confined space entry 
(e.g., oversized overflow)
 Removable grates on trench 

drains for easy access



Maintenance Issue
 Erosion at inlets – curb cuts and roof leaders



Design Solutions
 Curb cuts

• Energy dissipation 
– Splash apron (concrete pad) allows for easy 

removal of sediment and debris
– Cobbles

• Off-line vs. in-line systems 

 Roof leaders
• Energy dissipation



Design Solutions

Offline design Splash Apron and Cobbles



Design Solutions

Splash Block Under Roof Leader Cobbles Under Roof Leader



Maintenance Issue
 Blocked inlet



Maintenance Issue
 Blocked inlet



Design Solutions

 Adequate sized opening
 Adequate drop



Design Solutions

Sediment 
forebay at inlet 



Design Solutions

 Vegetation placement/density 



Maintenance Issue
 Erosion along flow path



Design Solutions
 Grading
 Direct flow lines
 Multiple/frequent 

curb cuts 
 Vegetation density



Design Solutions
 Flow Spreader



Maintenance Issue
 Mulch missing or blocking 

outlets/overflows



Design Solutions 
 Right Mulch - Right Place
 Disperse/dissipate flow
 Overflow grate design and placement

Aged arbor mulch



Design Solutions 

Rock mulch used along flow-line



Maintenance Issue
 Poor vegetative cover



Design Solutions
• Right Plant – Right Place



Design Solutions
• Proper irrigation system
• Alternative BSM specification process

– http://basmaa.org/Announcements/basmaa-
revisions-to-mrp-biotreatment-soil-mix-bsm-spec



Maintenance Issue
 Trash, sediment, and 

leaf accumulation in 
corners outside of 
bioretention area 
/planter (roadside or 
parking lot)



Design Solutions
 Bioretention area transitions that can be 

maneuvered by street sweeping vehicles



Maintenance Issue
 Pump not working



Design Solutions
 Don’t use pumps! –

design for gravity flow
 If using pump consider

• backup power, 
• alarm, 
• testing, 
• backup pump



Maintenance Issue
 Erosion at pump outlet



Design Solutions
 Don’t use pumps!
 If using pump review flow rates
 Consider additional energy dissipation



Maintenance Issue
 Pervious Pavers breaking or uneven

Photos show structural depression most common over utility cuts, catch basins 
and adjacent to other roadway types. Courtesy of David Smith and the 
Interlocking Concrete Paver Institute (ICPI)



Design Solutions
 Allow for settling
 Consider possibility 

of differential settling 
(e.g., if utility in area 
protected by 
hardscape)



Wearing course for 
pavers shall be set ½ 
inch higher than final 
elevation to allow for 

settling after 
construction.
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