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CCLEAN ObjectivesCCLEAN Objectives
nn Obtain highObtain high--quality data for status and trends quality data for status and trends 

in nearshore waters, sediments, and in nearshore waters, sediments, and 
associated beneficial usesassociated beneficial uses

nn Determine whether nearshore waters and Determine whether nearshore waters and 
sediments are in compliance with the Ocean sediments are in compliance with the Ocean 
PlanPlan

nn Determine sources and amounts of Determine sources and amounts of 
contaminants discharged to nearshore waterscontaminants discharged to nearshore waters

nn Ensure understandable and relevant data Ensure understandable and relevant data 
presentationpresentation
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Program HistoryProgram History

nn Extensive stakeholder input for designExtensive stakeholder input for design
nn Monitoring began in 2001Monitoring began in 2001
nn Currently funded through June 2006Currently funded through June 2006
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CCLEAN Design ProcessCCLEAN Design Process

1.1. Establish List of StakeholdersEstablish List of Stakeholders
2.2. Prioritize Beneficial UsesPrioritize Beneficial Uses
3.3. Determine Indicators of ImpairmentDetermine Indicators of Impairment
4.4. Evaluate Possible WaterEvaluate Possible Water--Quality Quality 

StressorsStressors
5.5. Design Monitoring ProgramDesign Monitoring Program
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Priority Beneficial UsesPriority Beneficial Uses

nn Marine HabitatMarine Habitat
nn Rare, Threatened, or Endangered Rare, Threatened, or Endangered 

SpeciesSpecies
nn Water Contact RecreationWater Contact Recreation
nn Wildlife HabitatWildlife Habitat
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CCLEAN MeasurementsCCLEAN Measurements
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Program ElementsProgram Elements

nn Rivers, effluent, nearshore waterRivers, effluent, nearshore water
nn StreamsStreams
nn MusselsMussels
nn SedimentSediment
nn Sea OttersSea Otters
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CCLEAN SitesCCLEAN Sites
CCLEAN Sites
Streams & rivers
Rivers, effl., nearshore
Mussels
Sediment
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CCLEAN Monitoring TeamCCLEAN Monitoring Team
nn Kinnetic Laboratories, Inc.Kinnetic Laboratories, Inc.

–– River, Effluent, Nearshore Water SamplingRiver, Effluent, Nearshore Water Sampling
–– Mussel SamplingMussel Sampling

nn MEC with ABA ConsultantsMEC with ABA Consultants
–– Sediment SamplingSediment Sampling

nn Wastewater Plant PersonnelWastewater Plant Personnel
–– Effluent SamplingEffluent Sampling

nn Counties of Santa Cruz and MontereyCounties of Santa Cruz and Monterey
–– Stream SamplingStream Sampling

nn Axys AnalyticalAxys Analytical
–– POP AnalysesPOP Analyses

nn BiovirBiovir
–– Bivalve BacteriaBivalve Bacteria



 
 A  P  P  L  I E  D  S  C I E  N  C E  S

Rivers and EffluentRivers and Effluent

nn Four rivers, four wastewater dischargesFour rivers, four wastewater discharges
nn WetWet--season and dryseason and dry--season samplingseason sampling
nn 3030--day flowday flow--proportioned sampling proportioned sampling 

using SPE (XADusing SPE (XAD--2 resin) methods2 resin) methods
–– PAHsPAHs, PCBs, chlorinated pesticides, PCBs, chlorinated pesticides

nn TSS, silicate, nitrate, ammonia, urea, TSS, silicate, nitrate, ammonia, urea, 
orthophosphateorthophosphate

Estimate annual loadsEstimate annual loads
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MusselsMussels

nn Five locationsFive locations
nn WetWet--season and dryseason and dry--season samplingseason sampling

–– PAHsPAHs, PCBs, chlorinated pesticides, PCBs, chlorinated pesticides
–– TotalTotal coliformcoliform, fecal, fecal coliformcoliform,, enterococcusenterococcus

Determine sources and contamination of Determine sources and contamination of 
sea otter preysea otter prey
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SedimentSediment

nn Eight locationsEight locations
nn Annual (late summerAnnual (late summer--fall) samplingfall) sampling

–– PAHsPAHs, PCBs, chlorinated pesticides, PCBs, chlorinated pesticides
–– Grain size, TOCGrain size, TOC
–– Infaunal Infaunal abundanceabundance

Determine benthic trends and effects Determine benthic trends and effects 
ofof POPsPOPs
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Sediment SitesSediment Sites
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StreamsStreams

nn 15 streams, rivers and coastal locations15 streams, rivers and coastal locations
nn Monthly samplingMonthly sampling
nn Counties of Santa Cruz and MontereyCounties of Santa Cruz and Monterey

–– TSS, silicate, nitrate, ammonia, urea, TSS, silicate, nitrate, ammonia, urea, 
orthophosphateorthophosphate

–– TotalTotal coliformcoliform, fecal, fecal coliformcoliform,, enterococcusenterococcus
Estimate annual loadsEstimate annual loads
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Nearshore SamplingNearshore Sampling
nn Two locationsTwo locations
nn WetWet--season and dryseason and dry--season samplingseason sampling
nn 3030--day flowday flow--proportioned sampling using SPE proportioned sampling using SPE 

(XAD(XAD--2 resin) methods2 resin) methods
–– PAHsPAHs, PCBs, chlorinated pesticides, PCBs, chlorinated pesticides

nn TSS, silicate, nitrate, ammonia, urea, TSS, silicate, nitrate, ammonia, urea, 
orthophosphateorthophosphate

nn TotalTotal coliformcoliform, fecal, fecal coliformcoliform,, enterococcus enterococcus 
Compare to Ocean PlanCompare to Ocean Plan
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Sea OttersSea Otters

nn Proposition 13 fundingProposition 13 funding
nn Collaboration with CDF&GCollaboration with CDF&G
nn Measure POPs in sea otter tissuesMeasure POPs in sea otter tissues
nn Compare POPs with cause of death Compare POPs with cause of death 

and indicators of healthand indicators of health
Determine effects of POPs on otter Determine effects of POPs on otter 

health and mortalityhealth and mortality
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Mussel POPs are High & SeasonalMussel POPs are High & Seasonal
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Nearshore WatersNearshore Waters
Exceed Ocean PlanExceed Ocean Plan
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Other FindingsOther Findings

nn Pajaro Pajaro and Salinas rivers contribute and Salinas rivers contribute 
highest loads of pesticides and most highest loads of pesticides and most 
nutrients, but there are other unknown nutrients, but there are other unknown 
sourcessources

nn Sediment Sediment DDTs DDTs exceed the average for exceed the average for 
San Francisco Bay and are not decliningSan Francisco Bay and are not declining
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What is Working WellWhat is Working Well

nn MultidisciplinaryMultidisciplinary approachapproach
nn FlowFlow--proportioned solidproportioned solid--phase phase 

extraction of POPsextraction of POPs
nn Cooperation and collaboration among Cooperation and collaboration among 

multiple agenciesmultiple agencies
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ChallengesChallenges

nn Designing cohesive multidisciplinary Designing cohesive multidisciplinary 
program with limited fundingprogram with limited funding

nn Coordination among multiple agenciesCoordination among multiple agencies
nn Methods developmentMethods development
nn Estimating flow from ungauged streamsEstimating flow from ungauged streams


