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ÁUseful Bioretention O&M Resources

ÁIPM and Avoiding Pesticides in Bioretention Areas

ÁIntroduction to Bioretention Measures

Á10 Commonly Found Plants in Bioretention Measures

ÁOperation and Maintenance Defined

ÁBioretention Operational Issues

ÁBioretention Maintenance Issues

ÁMulch and O&M Issues

ÁExample Maintenance Project 

Presentation Outline
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SMCWPPP Green Infrastructure Design Guide (2020)

Áhttps://www.flowstobay.org/data-resources/resources/green-infrastructure-

design-guide/

San Jose GSI Maintenance Field Guide (2019)

Áwww.sanjoseca.gov/home/showdocument?id=40709

San Francisco GI Maintenance Guide Book (2018)

Áhttps://sfpuc.sharefile.com/share/view/sb83923c24cb4298a

Useful Bioretention O&M Resources

https://www.flowstobay.org/data-resources/resources/green-infrastructure-design-guide/
http://www.sanjoseca.gov/home/showdocument?id=40709
https://sfpuc.sharefile.com/share/view/sb83923c24cb4298a
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IPM & Avoiding Pesticides in Bioretention Areas
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IPM Topics for Bioretention Areas

ÁUnderstand how bioretention areas work

Á Pesticides can exit system through underdrains

Á Pesticides can contribute to water quality issues

Á Pesticides can further dry out already dry soils

ÁKnow your plants - learn the top 10!

Á Right plant, right place

Á Know your weeds

ÁPesticides kill beneficial insects and soil life

ÁUse compost and wood mulch to improve soils, 

reduce weeds, inoculate soil & fight soil disease
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ÁExamples

ÁCross-section detail

ÁThree types:

ÅFlow through planter

ÅBasic bioretention area or Rain garden

ÅTree well filter

Overview of Bioretention Measures
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Bioretention Area Examples
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Typical Bioretention Area Cross-section Detail
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Flow-through Planter

ÁLined planter box with vertical sides

ÁNo infiltration to underlying soils

ÁStormwater filters through specified 
biotreatment soil mix and released 
through underdrain at bottom

ÁOK to place next to building or on 
podium if waterproofed

Photo courtesy of City of Burlingame
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Bioretention Area/Rain Garden

ÁConcave landscaped area of 
any shape, with sloped sides

ÁEngineered biotreatment soil 
media with specified long-
term infiltration rate 
(minimum of 5 in/hr)

ÁUnderdrain required if clayey 
underlying soils

ÁRaise underdrain to maximize 
infiltration, if conditions allow
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Tree Well Filter
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ÁTen most common plants

ÁThree groups: Rushes, Grasses/Sedges and Flowers

ÅRushes are round, grasses/sedges have edges, flowers are broadleaved

ÅRushes have hollow stems that easily die off when trimmed low

ÅGrasses/sedges have evolved with grazing and regrowth

ÅSedges and bunch grasses can have shorter life spans and some can turn 

brown in summer without irrigation

ÅFlowers have big leaves, big colorful flowers

Plant Identification
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Rushes

Plant Identification

Grasses/Sedges Flowers



Common GI Plants and Care - Rushes

Juncus patens

CA Gray Rush

California Native

Evergreen perennial

Height & Width: 2ô and spreading

Care: Remove dead stems only by 
way of dethatching by hand with 
rubber gloves. If live growth needs 
pruning, remove only tips (top 4-6 
inches) in Spring (will be slow to 
recover). If plant is too big, lift plant, 
divide root ball, and plant (may be 
slow to recover).

Pinterest

Slide courtesy of 
City of San Jose DOT

If possible ïdonôt prune at all!



Common GI Plants and Care - Rushes

Chondropetalum tectorum

Cape Reed/Rush

Non-native from South Africa

Evergreen perennial

Height & Width: 3ô to 4ô H. & spread

Care: Remove dead stems only.  If 

live growth needs pruning, remove 

only tips (top 4-6 inches) in Spring 

(will be slow to recover).  If plant is 

too big, lift plant, divide root ball, and 

plant (may be slow to recover).

Village Nurseries

Slide courtesy of 
City of San Jose DOT

If possible ïdonôt prune at all!



Common GI Plants and Care - Grasses

Carex tumulicola or Carex divulsa

Berkeley Sedge*

(tumulicola is a California native, 

divulsa is from Europe)

Perennial, evergreen grass

Height & Width: 2ô x 3ô

Care: Dethatch with rubber gloves; 

divide larger plants in fall; will be 

greener with more water ïcan turn 

brown in summer without irrigation.

*Nurseries may misidentify these two plants: they may call them both Berkeley Sedge 

or may refer to them as Foothill Sedge (tumulicola) or European Gray Sedge (divulsa) 



Common GI Plants and Care - Grasses

Muhlenbergia rigens

Deer grass

California Native

Perennial, evergreen grass

Height & Width: 5ô x 4ô

Care: Deadhead spent flowers; 

dethatch with rubber gloves; divide 

larger plants in fall; greener with 

more water.

WUCOLS



Common GI Plants and Care - Grasses

Muhlenbergia capillaris

Hairy Awn Muhly

Some Muhlys are CA Natives

Perennial, evergreen grass

Height & Width: 4ô x 3ô

Care: Deadhead spent flowers; 

dethatch with rubber gloves; 

divide larger plants in fall; 

greener with more water. White 

flowered variety is native.

Shown: Pink Muhly ïnot native to CA



Common GI Plants and Care - Grasses

Festuca glauca

Blue Fescue

From Europe

Perennial, evergreen grass

Height & Width: 2ô x 2ô

Care: Deadhead spent flowers; 

dethatch with rubber gloves; divide 

larger plants in fall; greener with 

more water



Common GI Plants and Care - Grasses
Lomandra hystrixóKatie Bellesô

Lomandra/Creek Mat Rush

From Australia

Evergreen perennial

Height & Width: 4ô to 6ô and 

spreading (other cultivars are 

smaller)

Care: Remove old/dead leaves. If 

plant is too big, lift plant, divide 

root ball, and plant (recovers well 

from pruning)

PlantRight

Slide courtesy of 
City of San Jose DOT



Common GI Plants and Care - Flowers

Achillea millefolium 

Yarrow

Some are California natives

Evergreen perennial

Height & Width: 3ô x 2ô when in 

bloom & spreading

Care: Deadhead spent flowers, 

divide clumps as necessary. White 

flower variety (Common Yarrow) is 

CA native.

PlantRight

Slide courtesy of 
City of San Jose DOT



Common GI Plants and Care - Flowers

Penstemon heterophyllus

Foothill Penstemon

California native

Perennial herbaceous flower 

Height & Width: 3ô x 2ô

Care: Deadhead spent flowers; 

remove dead growth



Common GI Plants and Care - Flowers

Epilobium canum

California Fuchsia

California native

Perennial herbaceous flower 

Height & Width: 3ô x 2ô

Care: Deadhead spent flowers; 

remove dead growth
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Typical O&M Issues
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Remove Debris Blocking Inlets and Flow
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.ƭƻŎƪŜŘ LƴƭŜǘǎ ŎƻƴǘƛƴǳŜŘΧ
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Remove Trash/Leaves
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Repair Eroded Areas ςAdd Splash Block
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Repair Eroded Areas & Add Biotreatment Wood Mulch



30

Add BWM ςClear Blocked Outlet/Overflow- Add Plants
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ÁBSM = 60-70% sand + 30-40% compost

ÁBASMAA BSM Spec. (adopted and revised 2016)

ÁBSM Supplier List on Flowstobay website:

https://www.flowstobay.org/preventing-stormwater-

pollution/with-new-redevelopment/c-3-regulated-projects/

If More Biotreatment Soil Media (BSM) is Needed:

https://www.flowstobay.org/preventing-stormwater-pollution/with-new-redevelopment/c-3-regulated-projects/
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Plant Maintenance Tips/Questions

ÁKnow your plant - learn the top 10!

ÁAre more plants needed? 70% minimum coverage

ÁIs it a ñweedò or a desired plant?

ÁWhat time of year is best to prune?

ÁDoes it really need to be pruned? 

ÁAre plants too close together?

ÁShould it be divided and replanted?

ÁHow long does it live?

Á Is it dormant or dead?
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GIDG
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GIDG



Maintenance Guidance - San Jose



Maintenance Guidance - San Jose
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ÅChoose tree species appropriate 
for the space available and site.

ÅRegular/seasonal pruning should 
be scheduled.

ÅDisease/damaged trees, and 
those with poor structure, should 
be removed and replaced.

ÅCheck irrigation system/needs 
during dry season.

ÅRemove stakes after two years.

Tree Well Filter Maintenance



Maintenance:
1 x Monthly

ÅLow traffic area

ÅLow pedestrian activity

ÅSingle species

ÅBlends with natural area

ÅPlants & spray irrigation 

set back from concrete

ÅEasy cleanup & plant 

care 

Å Irrigation checked 

monthly

ÅAfter 6 years, plants dug 

up, divided, & replanted: 

60% survival of replant

Slide courtesy of 
City of San Jose 

DOT


