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Our Vision for the Central Coast… 

Healthy Watersheds 

By 2025: 
Healthy Aquatic Habitat - 80% of 
aquatic habitat is  healthy; remaining 20% 
exhibit positive trends in key parameters 

Proper Land Management - 80% of 
land is managed to maintain proper 
watershed functions; remaining 20% 
exhibit positive trends in key parameters 

Clean Groundwater- 80 percent of 
ground water is clean, and the remaining 
20 percent will exhibit positive trends in 
key parameters 



AQUATIC LIFE GOAL:   80% of aquatic habitat is  healthy; 
remaining 20% exhibit positive trends in key parameters 

INTEGRATION OF: 
 
I.   Multiple data types into a report card 

assessment of “healthy aquatic habitat” 
 
II.  Site level data into a spatial assessment of 

whole watersheds 
 
III. Trends in indices and trends in spatial areas 

(but not in this talk) 
 



I.  Integrating Multiple Data Types into a 
Watershed Health Report Card 

Design Principles 
 

 User-friendly web environment 
 Data from readily available sources 
 Software rescores report card as data is updated 
 Consistent, threshold-based scoring approach 
 Health, not harm 
 Drill down for detail 

 
 
 
 



Healthy Watersheds Web Report Card 

 (not yet publically available) 



Healthy Watersheds Web Report Card 

 (not yet publically available) 



Healthy Watersheds Web Report Card 

 (not yet publically available) 















Report Card will connect to CCAMP Data Navigator 
to access data, maps, graphs, summary stats, trend 
analysis and other statistical tools  



 Adapted from Canadian Water Quality Index (CCME) 
 Magnitude and exceedance components  

– the Magnitude Exceedance Quotient or “MEQ” 

 Follows report card paradigm 

Also, Outstanding (A+)  
designation for “Blue 
Water Streams” 
that have an overall 
Index score of 95 or 
higher. 

Scoring Approach 

A 100 to 90
B 90 to 80
C 80 to 65
D 65 to 40
F 45 to 1
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Poor 

Very Poor 



Canadian CCME Water Quality Index 
(WQI) has three factors  

 
Factor 1: Scope 

– % of variables that fail 

 
Factor 2: Frequency (Exceedance) 

– % of tests that fail 

 
Factor 3: Amplitude (Magnitude) 

– Magnitude of failed tests 



MEQ: modifications to CCME 

 Score all tests for magnitude, not just failed 
tests.  (more differentiation of “good”) 

 Eliminate scope term (percent of variables that 
fail) and use a different approach for aggregating 
parameters 

 Special handling of some variables 

 



We compared MEQ performance against an independent 
scoring approach 

 



Scoring at site/analyte level…. 



Combining Measures into an Aquatic Life Index 

 

 
 
 

Sub-Indices 
• Conventional Analytes 
• Toxicity 
• Biostimulatory Risk 
• Metals 
• Organic Chemicals 
• Biology 
• Habitat 



Aquatic Life Index 
Conventional water quality 
 pH departure 
 Water temperature 
 Nitrate - N 
 Total and unionized ammonia 
 Orthophosphate - P 
 Total suspended solids 
 Turbidity 

 

Pesticides and other Organics 
• sediment and water 
 
Metals  
• sediment and water 
 
 

Biostimulation  
 Oxygen departure  
 Chlorophyll a (ug/L) 
 % floating mats  
 NNE oxygen deficit 
 NNE predicted benthic 

chlorophyll biomass 
 
Toxicity 
• Algal cell growth 
• Fish survival 
• Fish growth 
• Invert survival in water 
• Invert reproduction in water 
• Invert survival in sediment 
   
 
 



Biology 
 Benthic invertebrates 
 Soft-bodied algae 
 Periphyton 
 Other?  Fish, amphibians, etc… 

 
Habitat (stay tuned for Kevin and Ross’s talk!) 
 Watershed-scaled riparian assessment using imagery analysis 

in combination with field measures (Central Coast Wetlands 
Group) 

 CRAM 
 

Aquatic Life Index, cont. 



Aggregation of MEQ Scores into Indices 

At the level of the Sub-Index 
 Arithmetic Mean 
 Geometric Mean 
 Worst Score 

 
At the level of the  Index (still in development) 
 Geometric Mean 
 Weighted Mean 



Mapping multi-threshold scoring  
systems to MEQ 
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y = -6E-06x3 + 4E-05x2 + 1.0373x - 0.1515 
R² = 0.9997 
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California Stream Condition Index (CSCI) 
breakpoints are very similar to CCME/MEQ 

Very Likely 
Altered 
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CSCI Categories 

Severely 
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MEQ Categories 



II. Integrating Site level data into a spatial 
assessment of whole watersheds 

 

 Measured data overlaid on modeled data 
 NHDPlus moves site scores upstream to 

reaches 
 Land Use boundaries define spatial extent of 

scoring  
 



Modeled data 
from California’s 
recent Healthy 

Watersheds 
(CADMUS) 

Assessment 

California Stream 
Health Index 

Includes physical, 
biological, and water 

quality layers 



CADMUS Stream Health Index, using report card coloring paradigm 
 



Central Coast CSCI site scores and CADMUS 
Stream Health 







Measured CSCI vs. Modeled Stream Health 
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 We hope to have the Report Card ready in a 
first phase release for public use by Spring 
 

 The State’s Healthy Streams Workgroup 
would like to adapt this work for use in the 
“My Water Quality” Healthy Streams Portal 
 
 



? 



www.ccamp.org 

http://www.ccamp.us/_cc_report1


III. Integrating trends in individual parameters 
at monitoring sites to trends in spatial areas 

 
 Integrate trends from multiple analytes 
 Associate site level trends with upstream  

reaches 
 



From our website:  Nitrate in the Monterey Area  
 



From our website:  Nitrate in the Monterey Area  
(note arrow icons denoting change). 

 



Change Point Analysis defines probable 
change points in a time series of data 

 

 

 

 

In this case, a treatment plant upgrade went online in May, 2007  



Apply MEQ scoring to data on each side of 
Change Point to grade (color) two sections 

of arrow icon  

We have found Change Point 
Analysis to be more useful than 
traditional trend analysis and are 
relying on it as our primary 
change scoring approach. 



Analyte 4 Analyte 5 Analyte 6 

41 

78 85 

67 

59 

46 

41 

22 
73 88 

A 100 to 90
B 90 to 80
C 80 to 65
D 65 to 40
F 45 to 1

One Way to Aggregate Change 
Across Multiple Measures 
 

Analyte 3 Analyte 2 Analyte 1 

Of six analytes that make up an index, 3 are getting 
worse, 1 is getting better and two show no change 

MEQ Grading Key 



Analyte 4 Analyte 5 Analyte 6 

41 

78 85 

67 

59 

46 

41 

22 
73 88 

 
Before period:   Mean (78 + 59 + 85 + 22 + 73 + 88) = 68 
After period:  Mean (41 + 46 + 67 + 41 + 73 + 88) = 59 
 
At the level of the index, the site is getting worse 

 
 

59 

68 

Analyte 3 Analyte 2 Analyte 1 

One Way to Aggregate Change 
Across Multiple Measures 
 

A 100 to 90
B 90 to 80
C 80 to 65
D 65 to 40
F 45 to 1

MEQ Grading Key 
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