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Manzanita VillageManzanita Village
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Manzanita Manzanita BioswaleBioswale SystemSystem
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Project PartnersProject Partners

UCSB Housing and Residential ServicesUCSB Housing and Residential Services
CheadleCheadle Center for Biodiversity and Center for Biodiversity and 
Ecological Restoration (Wayne Ecological Restoration (Wayne FerrenFerren, , 
Melanie Powers, Moe Gomez)Melanie Powers, Moe Gomez)
Penfield and SmithPenfield and Smith
Van Atta AssociatesVan Atta Associates
Valley CrestValley Crest
MSI Analytical LabMSI Analytical Lab
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1998 El Ni1998 El Niññoo
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Main bioswaleMain bioswale

Installation of dual 
conveyance pipe

Coconut net and 
rock check dams

Topsoil and basins
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Main bioswale

September, 2002

Planting

Planting completed
September, 2001
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Basin 1 Basin 1 –– Constructed WetlandConstructed Wetland

Erosion control

Excavation and 
survey Berm and bench

construction
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Basin 1 Basin 1 –– Constructed WetlandConstructed Wetland

1-year after planting

Planting

Planting complete
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Lagoon ParkLagoon Park

Main Bioswale
Basin 1 Wetland
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Initial Manzanita Swale DesignInitial Manzanita Swale Design

Rocky landscape swalesRocky landscape swales
Drop boxesDrop boxes
Underground conveyancesUnderground conveyances
Culverts into Campus LagoonCulverts into Campus Lagoon
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Marine Terrace DepositsMarine Terrace Deposits
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Exposed Clay SubsoilExposed Clay Subsoil

Clay soil

Excavating the bioswales
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Manzanita Bioswale DesignManzanita Bioswale Design
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Bioswale CrossBioswale Cross--sectionsection

Juncus mexicanus                       Juncus patens
Juncus phaeocephalus

Basin Bed

Lower Bank
Anemopsis californica      Euthamia occidentalis

Baccharis douglasii Frankenia salina
Distichlis spicata     Juncus textilis

Leymus triticoides
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Manzanita BioswalesManzanita Bioswales

August 2003

Layout and planting,
September 2002 Planting completed,

September 2002



2020
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Manzanita BioswalesManzanita Bioswales

1300 linear feet of swales1300 linear feet of swales
Four swale systemsFour swale systems
–– 43 bioswale basins43 bioswale basins
Multiple inlets from roof drainsMultiple inlets from roof drains
Experimental plant palettesExperimental plant palettes
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Design Criteria Manzanita Village Design

Slope 2 % Upper Bioswales; 
6.5% Main Bioswale

Base width 4 ft

Length Avg 300 ft

Design depth Observed Avg 6 in

Side Slope (H:V) 1:1
Design Capacity Not designed

Max treatment velocity Not designed
Max conveyance 

velocity2 Not designed

Min residence time Not applicable due to design
Shape parabolic
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Biofiltration SystemsBiofiltration Systems

Bioswales or
Vegetated Swales

Wetland Basins 
and Channels

Constructed Wetlands
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Functions of Bioswales and Functions of Bioswales and 
Constructed WetlandsConstructed Wetlands

Conveyance of storm water and urban runoffConveyance of storm water and urban runoff
Biofiltration of pollutantsBiofiltration of pollutants
Groundwater and water table rechargeGroundwater and water table recharge
Slow down hydrologic cycle to natural rateSlow down hydrologic cycle to natural rate
Sediment & trash trapsSediment & trash traps
Landscape aestheticsLandscape aesthetics
Habitats for plants and wildlifeHabitats for plants and wildlife
Education and interpretationEducation and interpretation
ResearchResearch



2727



2828

Water Quality DataWater Quality Data
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Experimental plant paletteExperimental plant palette

3 Rushes:3 Rushes:
–– Juncus mexicanusJuncus mexicanus
–– Juncus patensJuncus patens
–– Juncus phaeocephalusJuncus phaeocephalus

3 Sedges:3 Sedges:
–– Carex praegracilisCarex praegracilis
–– Eleocharis macrostachyaEleocharis macrostachya
–– Scirpus maritimusScirpus maritimus
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Post Rain DataPost Rain Data
By Planting TreatmentBy Planting Treatment
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Species DiversitySpecies Diversity
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Experimental WorkExperimental Work
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Nitrite+Nitrate
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Phosphate (PO4)
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2007-08 Stormwater Copper Analysis by Creek Envirnmnetal Labs
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Conveyance of storm water and urban runoff Conveyance of storm water and urban runoff –– 75% 75% 
sitesite
Biofiltration of pollutants Biofiltration of pollutants –– Reduction in nutrients and Reduction in nutrients and 
metalsmetals
Groundwater and water table recharge Groundwater and water table recharge –– Supports a Supports a 
diversity of native plantsdiversity of native plants
Slows down hydrologic cycle to natural rate Slows down hydrologic cycle to natural rate –– no no 
erosionerosion, , little runlittle run--off from dry season or small stormsoff from dry season or small storms
Sediment & trash traps Sediment & trash traps –– Successful w/ maintenanceSuccessful w/ maintenance
Landscape aesthetics Landscape aesthetics –– High!High!
Habitats for plants and wildlife Habitats for plants and wildlife -- Diversity of birds, Diversity of birds, 
reptiles and amphibians observedreptiles and amphibians observed
Education and interpretation Education and interpretation –– Signage, tours, Signage, tours, 
classes, presentationsclasses, presentations
Research Research –– e.g. water qualitye.g. water quality
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RecommendationsRecommendations
Ideally design development in conjunction with Ideally design development in conjunction with 
biofiltrationbiofiltration system for maximum benefitssystem for maximum benefits

Aim for 10 minute minimum residency time and Aim for 10 minute minimum residency time and 
prioritizing high pollution sourcesprioritizing high pollution sources

Avoid shady sites (poor plant growth)Avoid shady sites (poor plant growth)

Consider mosquito breeding times and treatment Consider mosquito breeding times and treatment 
options (e.g. pool < 5 days in options (e.g. pool < 5 days in bioswalesbioswales and use and use 
control measures in marshes)control measures in marshes)

Combine with other LID conceptsCombine with other LID concepts
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Thank youThank you

Nate Simons, Christiana Herr, Darwin Nate Simons, Christiana Herr, Darwin 
RichardsonRichardson
CCBER StaffCCBER Staff
UCSB Housing and Residential Services & UCSB Housing and Residential Services & 
Design and Facilities MgmtDesign and Facilities Mgmt
Students of UCSB: Coastal FundStudents of UCSB: Coastal Fund
Wayne Wayne FerrenFerren, , VanAttaVanAtta AssociatesAssociates
Central Coast RWQCBCentral Coast RWQCB
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Manzanita VillageManzanita Village
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Hydrologic ConnectivityHydrologic Connectivity
Urban Natural
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Manzanita Biofiltration SystemManzanita Biofiltration System
BioswalesBioswales
–– Upper and midUpper and mid--watershed structureswatershed structures
–– Water accumulation and conveyanceWater accumulation and conveyance
–– BiofiltrationBiofiltration

Constructed WetlandsConstructed Wetlands
–– Lower watershed structuresLower watershed structures
–– Water accumulationWater accumulation
–– BiofiltrationBiofiltration
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Manzanita BioswalesManzanita Bioswales

Coconut net

Basin and berm design



4545

Bioswale MaintenanceBioswale Maintenance

Vegetation maintenanceVegetation maintenance
Composting / MulchingComposting / Mulching
SustainabilitySustainability
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Monitoring and ExperimentationMonitoring and Experimentation
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Nitrite 
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Herr's 2006-2007 Copper Results analyized by Creek Environmental Labs 
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