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IntroductionIntroduction

Brief overviewBrief overview
Purpose statementPurpose statement
“Living Document”“Living Document”
Highlight Sections 3, 4, 5Highlight Sections 3, 4, 5

TerminologyTerminology

Introduces most common terms in Introduces most common terms in 
the documentthe document
–– COCCOC
–– Frequency of occurrenceFrequency of occurrence
–– Water quality problemsWater quality problems
–– Prioritizing water quality problemsPrioritizing water quality problems

Acronyms and AbbreviationsAcronyms and Abbreviations
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Defining the QuestionsDefining the Questions

A Framework for Assessing the A Framework for Assessing the 
Effectiveness of Effectiveness of JURMPsJURMPs (Oct. 2003)(Oct. 2003)
Current core questionsCurrent core questions
–– What are the high priority water quality What are the high priority water quality 

problems and where do they occur?problems and where do they occur?
–– What is causing them (COC or What is causing them (COC or 

stressors)?stressors)?

Long term questionsLong term questions
–– What are the changes to discharge and What are the changes to discharge and 

receiving water quality?receiving water quality?

Other Basic Technical QuestionsOther Basic Technical Questions

Guidance Guidance –– Assessing California Assessing California 
Surface Waters, SWRCB.Surface Waters, SWRCB.
Data and Information Management Data and Information Management 
Plan, Plan, CopermitteesCopermittees (January 2002)(January 2002)
Model Storm Water Monitoring Model Storm Water Monitoring 
Program for MS4 in Southern Program for MS4 in Southern 
CaliforniaCalifornia, , StormwaterStormwater Monitoring Monitoring 
Coalition (Jan. 2004)Coalition (Jan. 2004)
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Data Quality RequirementsData Quality Requirements

Quantitative data (Type 1 or T1)Quantitative data (Type 1 or T1)

SemiSemi--quantitative data (Type 2 or T2)quantitative data (Type 2 or T2)

Qualitative data (Type 3 or T3)Qualitative data (Type 3 or T3)

Data Quality RequirementsData Quality Requirements

Chemistry Data needsChemistry Data needs
–– QAPP or comparable documentation QAPP or comparable documentation 

(methods, RL, QA/QC)(methods, RL, QA/QC)
–– Accredited laboratoryAccredited laboratory
–– Dataset situationsDataset situations

Varying reporting limitsVarying reporting limits
Varying unitsVarying units

Third party chemistry dataThird party chemistry data
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Biological DataBiological Data

California Stream California Stream BioassessmentBioassessment
Procedure (CSBP)Procedure (CSBP)
Index of Biotic Integrity (IBI)Index of Biotic Integrity (IBI)
–– Very good, good, fair, poor and very poorVery good, good, fair, poor and very poor

Taxonomy standards (Taxonomy standards (CAMLnetCAMLnet))
Quality assuranceQuality assurance
Basic proceduresBasic procedures

Toxicity DataToxicity Data

Species and MethodsSpecies and Methods
Third party dataThird party data
–– Independent quality control by a Independent quality control by a 

professional aquatic toxicologistprofessional aquatic toxicologist
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Ambient Bay and Lagoon Ambient Bay and Lagoon 
Monitoring DataMonitoring Data

Phase I and Phase IIPhase I and Phase II
“Worse case” conditions“Worse case” conditions
Sediment chemistry assessmentSediment chemistry assessment
–– MethodsMethods

Sediment toxicitySediment toxicity
Benthic Benthic infaunainfauna assessmentassessment
Third party dataThird party data

Watershed Data AssessmentWatershed Data Assessment

San Diego San Diego StormwaterStormwater CopermitteeCopermittee
Core Management QuestionsCore Management Questions

1.1. What are the water quality conditions in the What are the water quality conditions in the 
watershed?watershed?

2.2. Are beneficial uses being impacted based on Are beneficial uses being impacted based on 
existing external information?existing external information?

3.3. Are water quality conditions in the watershed Are water quality conditions in the watershed 
getting better or worse?getting better or worse?

4.4. What is the relative contribution of urban What is the relative contribution of urban 
runoff to the conditions in the watershed?runoff to the conditions in the watershed?

5.5. What are the sources to urban runoff that What are the sources to urban runoff that 
contribute to water quality conditions?contribute to water quality conditions?
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Watershed Assessment Logical Watershed Assessment Logical 
Flow DiagramFlow Diagram

Five Core Management Five Core Management 
QuestionsQuestions
SMC Model Storm SMC Model Storm 
Water Monitoring Water Monitoring 
Program (2004)Program (2004)
Each core management Each core management 
question is part of the question is part of the 
watershed assessmentwatershed assessment

Figure 5-1

Question #1 Question #1 

What are the water quality conditions What are the water quality conditions 
in the watershed?in the watershed?
–– Chemistry data for COCChemistry data for COC

MLS MLS –– Water Quality ObjectivesWater Quality Objectives
DWS DWS –– Action LevelsAction Levels

Determine frequency of occurrence Determine frequency of occurrence 
of COCof COC
Persistent exceedances of Persistent exceedances of 
chemistry/COCchemistry/COC
–– If frequency of occurrence is HIGHIf frequency of occurrence is HIGH
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COC Frequency Interim Criteria COC Frequency Interim Criteria 
(Table 5(Table 5--3)3)

Persistent exceedances. Add one ♦ to bacteria determination (up to three ♦ maximum).11Coastal Program

Greater than 50% of the MLS samples have exceedances and no exceedances in the last 2 years 
at the MLS.10

MLS exceedances found in 25% to less than or equal to 50% of the samples and at least one 
exceedances found in last 2 years at the MLS (with or without DWS exceedances).9

DWS exceedances in 10 to 50% of the samples.8

Low
♦

Greater than 50% of the DWS samples have exceedances.7

Less than 80% and greater than or equal to 50% of the MLS samples exceed WQO and one or 
more exceedances found in last 2 years of monitoring at the MLS (generally applies to historical 
datasets).

6

Less than 80% and greater than or equal to 50% of the MLS samples exceed WQO and no 
exceedances or data available for DWS.5

Medium
♦♦

Less than 80% and greater than or equal to 50% of the MLS samples exceed WQO and a 
significant increasing trend is found.4

Less than 80% and greater than or equal to 50% of the MLS samples exceed WQO and at least 
one DWS exceedance.3

Six of the last consecutive storm samples at the MLS exceed WQO.2

Mass loading station tests results exceed WQO in greater or equal to 80% of samples.1

High
♦♦♦

DefinitionCriterion No.
COC 

Frequency of 
Occurrence

Question #1 Question #1 -- ContinuedContinued

Biological DataBiological Data
–– Benthic community alterationBenthic community alteration

Defined in San Diego County if Very PoorDefined in San Diego County if Very Poor
Some reference sites are Fair or PoorSome reference sites are Fair or Poor

Toxicity DataToxicity Data
–– Persistent ToxicityPersistent Toxicity

50% of toxicity tests to date have a NOEC 50% of toxicity tests to date have a NOEC 
less than 100%less than 100%

Apply Apply RevisedRevised Triad Decision MatrixTriad Decision Matrix
–– Chemistry, Benthic alteration and Chemistry, Benthic alteration and 

toxicitytoxicity
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Triad Component DefinitionsTriad Component Definitions

IBI score indicates a substantially 
degraded community (very poor)

Indication of Benthic Alteration

More than 50% of the toxicity tests for any 
given species have a NOEC of less than 
100%.

Evidence of Persistent Toxicity

A constituent of concern with a high 
frequency of occurrence based on wet 
and dry weather data exceedances
compared to established list of 
benchmarks or trigger levels

Persistent Exceedance of Water Quality 
Objectives

DefinitionTriad Component

Table 5-5

Triad Decision MatrixTriad Decision Matrix

1) No immediate action 
necessary
2) Conduct periodic broad 
scans for new and/or 
potentially harmful 
pollutants

No evidence of current 
pollution-induced 
degradation
Potentially harmful 
pollutants not yet 
concentrated enough to 
cause visible impact

No indications 
of alteration

No 
evidence of 
persistent 
toxicity

2. No persistent 
exceedances of 
water quality 
objectives

1)Toxicity tests at higher 
dilutions to better quantify 
toxicity; Use TIE to identify 
contaminants of concern, 
based on TIE metric
2) Evaluate/identify 
upstream source as a high 
priority

Strong evidence of 
pollution-induced 
degradation

Indications of 
alteration

Evidence 
of 
persistent 
toxicity 

1. Persistent 
exceedance of 
water quality 
objectives (high 
frequency COC 
identified)

Example Actions or 
DecisionsExample ConclusionsBenthic 

AlterationToxicityChemistry

Table 6-7
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Question #2Question #2

Are beneficial uses being impacted Are beneficial uses being impacted 
based on existing external based on existing external 
information?information?
–– Beneficial uses in Basin Plan (1994)Beneficial uses in Basin Plan (1994)
–– SWRCB 303(d) List of WQLWBSWRCB 303(d) List of WQLWB
–– SWRCB Monitoring List or Comparable SWRCB Monitoring List or Comparable 

(pending final statewide policy)(pending final statewide policy)
–– San Diego County Beach Closure ReportSan Diego County Beach Closure Report
–– Beach Closure and Advisory ReportBeach Closure and Advisory Report
–– Etc.Etc.

Question #3Question #3

Are water quality conditions in the Are water quality conditions in the 
watershed getting better or worse?watershed getting better or worse?
–– MLS long term data trend analysisMLS long term data trend analysis
–– ABLM Data AssessmentABLM Data Assessment

Chemistry, Biological, Toxicity dataChemistry, Biological, Toxicity data
Ranking system to identify links with Ranking system to identify links with 
upstream watershed (MLS) conditionsupstream watershed (MLS) conditions
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Hypothetical ABLM Integrated Data Hypothetical ABLM Integrated Data 
Assessment Assessment (Table 5(Table 5--8)8)

117211164TJR

59251078SRE

12110721MB

1416547LPC

2214392SDL

83152103SEL

31034121210BL

65171115AHL

108239311BVL

98236512SLR

7721489OH

46181116SMR

Upstream 
Watershed 

Rank

Relative 
Summed 

Rank*

Sum of Ranked 
Values for 

Embayments

Toxicity
Ranking

Benthic 
Infauna
Ranking

Sediment 
Chemistry 
Ranking

Embayment

* The lower the relative summed rank, the less-impacted the site is.

Questions #4 and #5Questions #4 and #5

What is the relative contribution of What is the relative contribution of 
urban runoff to the conditions in the urban runoff to the conditions in the 
watershed?watershed?
What are the sources to urban runoff What are the sources to urban runoff 
that contribute to water quality that contribute to water quality 
conditions?conditions?
–– CrossCross--Watershed ComparisonsWatershed Comparisons
–– Statistical MethodsStatistical Methods
–– ModelingModeling
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CrossCross--Watershed Comparison Watershed Comparison 
(ANOVA)(ANOVA)

0.110.250.300.570.580.610.640.700.951.162.26mg/l

SDCSLRSRPCSMRECSDRCCAHTCTJR0.0001
Total 
Phosphorus*

ModelingModeling
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Data Assessment ToolsData Assessment Tools
QuantitativeQuantitative
–– T testT test
–– ANOVA with multiple range testANOVA with multiple range test
–– Regression analysisRegression analysis
–– Predictive interval testPredictive interval test

SemiSemi--quantitativequantitative
–– Cluster analysisCluster analysis
–– Threshold comparisonsThreshold comparisons
–– RankingRanking

QualitativeQualitative
–– Visual observationsVisual observations
–– Photographic documentationPhotographic documentation
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QuestionsQuestions
andand

CommentsComments

“Ideal” Watershed Model “Ideal” Watershed Model 
Monitoring ProgramMonitoring Program

SMC Model 
Monitoring



15


