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Today’s Focus

• 2016 Bioretention Evaluation

• Lessons Learned in Fairfax County: Post Construction 
Maintenance
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2016 Bioretention Evaluation

• Develop protocols to assess the structural & non-structural 
elements that determine the performance of a bioretention
early in its lifespan

• 90 total facilities 
– Phase I – 63 facilities entered into inventory 1999-2009
– Phase II – 27 facilities entered into inventory 2010-2014

 Take-Away:  Inadequate performance mostly a construction 
related issue-not a maintenance problem
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2016 Bioretention Evaluation

• Physical Survey
– Ponding area - 67% less than design 

ponding depth
– Soil media

• Soil media depth - 49% missing filter 
media depth of 6” to 2’

• Infiltration rate – 55% had some level 
of impairment

• Media particle size distribution (sand, 
silt, clay)- significant variations

– No significant correlation found 
between clay and sand content and 
infiltration rates

*Results from Phase I evaluation only
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Stormwater Planning Division

2016 Bioretention Evaluation

• Good News!

– Developed 3rd party 
inspection checklists

– Agreement to perform 
evaluations on new 
bioretentions each year as 
they enter inventory

– Recent evaluations show 
improvement in 
constructability over earlier 
bioretentions
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2016 Bioretention Evaluation

• Plant Survey
– Survival rate of original plantings
– Plant species that survived best
– Dominant voluntary plants

• Weeds- Are they Bad?
– Provide cover, protect from erosion
– Nutrient uptake

*Results from Phase I evaluation only
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2016 Bioretention Evaluation – Shrub Performance

7

Highest 
%

Survival

Lowest 
%

Survival



Soil & Plant Considerations in Bioretentions in Fairfax County, Virginia

Stormwater Planning Division

2016 Bioretention Evaluation – Frequently Found Perennials
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Common Name Botanical Name # of BRs

Beebalm (unknown specific) Monarda 7

Partridge Pea Chamaecrista fasciculata 7

Black eyed susan Rudbeckia hirta 6

Virginia creeper Parthenocissus quinquefolia 5

Iris Iris Versicolor 4

Bluejoint Andropogon garardi 3

Butterflyweed Asclepias tuberosa 3

Common Milkweed Asclepias syriaca 3

Indiangrass Sorghastrum nutans 3

Ox eye sunflower Heliopsis helianthoides 3

Pickerel Weed Pontederia cordata 3

• Inconsistencies between 
field survey and original 
plans

• Hard to differentiate 
between seed mixes and 
plugs



2016 Bioretention Evaluation – Frequent Weeds
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Common Name Scientific Name Invasive or Native # of BRs

Smartweed Polygonum hydropiperoides Non-native* 29
Common Ragweed Ambrosia artemisiifolia Native 24
Horsenettle Solanum carolinense Native 20
Buckhorn Plantain Plantago lanceolata Non-native 18
Horseweed Conyza canadensis Native 18
Creeping Oxalis Oxalis corniculata Native 17
Dandelion Taraxacum officinale Non-native* 17
false nutsedge Cyperus strigosus Native 15
3-seeded mercury Acalypha rhomboidea Native 15
Wild Morning Glory Calystegia sepium Non-native* 15
Northern Crabgrass Digitaria ischaemum Non-native 14
Common Pokeweed Phytolacca americana Native 13
Common Vetch Vicia sativa Non-native 13
Oriental ladies thumb Persicaria longiseta Non-native 13
Dogbane Apocynum Native 11
Prickly Lettuce Lactuca serriola Non-native 11
Chinese Lespedeza Lespedeza Cuneata Non-native 10
Porcelainberry Ampelopsis brevipedunculata Non-native 10
Virginia Pepperweed Lepidium virginicum Native 10
Weeds considered prolific and listed if estimated 40 plants or more were at a site.
*Found in disturbed areas tend to be the non-native spp. varieties.
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2016 Bioretention Evaluation – Frequent Weeds
Common Name Botanical Name Invasive or Native # of BRs

Yellow foxtail Setaria pumila Non-native 9
Japanese Stiltgrass Microstegium vimineum Non-native 8
Paper Mulberry Broussonetia papyrifera Non-native 8
Red Clover Trifolium pratense Non-native 8
Barnyard Grass Echinochloa Non-native 7
Common Plantain Plantago major Non-native 7
Dock Rumex Non-native 7
White Heather Aster Symphyotrichum ericoides Native 7
Lambs Quarters Chenopodium album Non-native* 6
Blackberry Vine Rubus L. Non-native* 6
Common Blue Violet Viola papilionacea Native 5
Fireweed Erechtites hieracifolia Native 5
Queen Anne's lace Daucus carota Non-native 5
Spotted Spurge Euphorbia maculata Native 5
White Clover Trifolium repens Non-native 5
Rice flat sedge Cyperus iria Non-native 4
Trailing Bush Clover Lespedeza procumbens Native 4
Indian Grass Sorghastrum nutans Native 3
Jimson weed Datura stramonium Non-native 3
Johnson grass Sorghum halepense Non-native 3
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Weeds considered prolific and listed if estimated 40 plants or more were at a site.
*Found in disturbed areas tend to be the non-native spp. varieties.
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Lessons Learned: Post-construction Maintenance

• Simplify planting 
palettes
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Levels of Service
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Stormwater Planning Division

Lessons Learned: Post-construction Maintenance

• Consequences of 
simplified 
planting plan

• What is the 
alternative?
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Levels of Service
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• Reseeding?

• Limited 
interplanting?



Lessons Learned: Post-construction Maintenance

• Partially determines 
Level of Service
– FY17 Annual 

average
cost/facility = 
$1600 (4x/year)

– $270K – BRs only
– FY18 – 5x/yr

• What is the value of 
the optics?

• Only get credit for 
function

13

Cost & Efficiency
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Lessons Learned: Post-construction Maintenance

• From neighborhood 
resident, “We hope that 
the current condition may 
be maintained and that 
there will now be 
consistent and periodic 
grass cutting, including 
more when needed this 
year before winter, in order 
to avoid the wildlife look 
that we have now, 
fortunately, lost. Thanks for 
your efforts. The Park 
now looks as good as 
the asphalt.”
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Additional Information

For additional information, please contact

www.fairfaxcounty.gov/publicworks

Stormwater Planning Division 15

Heather Ambrose

703-324-5816

Heather.ambrose@fairfaxcounty.gov
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