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Treatment
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UCSB Watershed and Storm Drain Infrastructure
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Algal blooms and submerged aquatic vegetation



Chl a fluorescence  monthly means
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Why is the water green and opaque?



Dawn DO
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Nitrate + Nitrite
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Storm Drain Copper
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Manzanita Bioswale System



Bioswales

Constructed Wetlands



Manzanita Bioswale Design



Juncus mexicanus                       Juncus patens
Juncus phaeocephalus

Basin Bed

Lower Bank
Anemopsis californica      Euthamia occidentalis

Baccharis douglasii Frankenia salina
Distichlis spicata     Juncus textilis

Leymus triticoides

Bioswale Cross-section





Monitoring

50-60% reduction in concentrations of phosphate and nitrogen respectively, from 
downspout to upper bioswale basin during a rainfall event.



Bioswale nutrient reduction 
Ammonia (n=6) s.e.
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The Nitrogen Cycle



UCSB Campus Lagoon

Naturally formed lagoon that receives runoff from campus
Continuous ocean water input pumped in at 600 gal/min



San Nicolas Wetland Project



San Nicolas Wetland site



CDS Unit and
Low flow diversion

Energy dissipation box
and low flow diversion

48” storm drain pipe



Continuous Deflection 
Separator (CDS   Unit)

http://www.lastormwater.org/siteorg/program/poll_abate/cds.htm



Energy Dissipation 
Box



San Nicolas Wetland Dry Season Nutrient treatment
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Mimulus guttatus and Anemopsis californica (Yerba mansa)



Lasthenia glabrata (salt marsh goldfields)
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Project Collaboration

Wetland Recovery Project

Coastal Fund

UCSB Design & Construction

Local Students

UCSB Student interns



Concept  Plan LID Features 

Library Master Plan 
Infrastructure Phase   

Raised berm lawn –
increases permeable area 
and reduces runoff quantity
Lawn drains to rain 
garden  

Rhythmic Permeable 
paving  reduces runoff 
volume and allows 
rainwater to percolate

Rain garden cleans low flow 
and first flush water before it 
drains to the lagoon  

SUDING DESIGN
Landscape Architects



Concept Plan

Library Master Plan
Ultimate Phase

PARDALL 
MALL

SUDING DESIGN
Landscape Architects



Permeability Analysis

Campus Water 
Quality  Existing Proposed

Increase in 
permeable 
surfaces

Decreases   
runoff

Increases 
percolation

Filters water in 
rain garden, 
slows rate of 
runoff entering 
lagoon
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Library Mall

Library CorridorThe Arbor at Noon

Girvetz to the Library



Permeable Pavers



Rain Gardens





San Clemente
 7 acre restoration project
 Mitigation Site for Southern 

Tarplant (Centromadia parryi 
ssp. australis) and Stormwater 
Runoff

 Features include:
 Stormwater Management 

System
 Bioswales
 Preservation and 

monitoring of Southern 
Tarplant



San Clemente Aerial

Google maps
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Conventional Stormwater 
Treatment

Sediment Basin

Photos by Lisa Stratton



San Clemente Project





Stormwater Management System 
(SMS)

Designed for 25 year flood event
Above standard of County of Santa Barbara 

Design BMP’s



SMS redesign
 Increased water levels and 

duration of inundation

 Greater topographical variance 
leads to increased diversity

 Larger amount of stormwater 
treated

 Successful establishment of 
wetland plant species



SMS: Project design criteria & 
parameters



SMS: Prefiltration Devices

http://www.ads-pipe.com/en/technical_static/pipeTruck.html



North Parcel Faculty Housing Water Quality Management Plan





CCBER Innovations
Designed flow-through wetland systems to filter 

and recharge natural watersheds
 Functions
 Conveyance of storm water and urban runoff
 Biofiltration of pollutants
 Groundwater and water table recharge
 Slow down hydrologic cycle to natural rate
 Sediment & trash traps
 Landscape aesthetics
 Habitats for plants and wildlife
 Education and interpretation
 Research



Collaborators

 CCBER
 UCSB Design and Construction Services
 UCSB Facilities Management 
 UCSB Budget and Planning
 UCSB Housing & Residential Services
 Southern California Wetlands Recovery Project
 Coastal Fund
 True Nature & Suding Design Landscape Architects
 D Kal Engineering Contractors, Pro-West, Fuscoe, 

Penfield and Smith and more.


