
This presentation will 
 

1. Describe our monitoring program 

2. Describe the Water Quality Index 

3. Discuss issues for a fresh water 
quality monitoring work group 

 

 

Dave Hallock 
Freshwater Monitoring Unit 
Environmental Assessment Program 

  

Water Quality Index 



Types of stations 
 66 Long-term - trends 

 8 Sentinel - S&T, climate, reference 

 8 Basin – CWA/WQ assessment 

 10 Special – e.g., IMW 

 
Parameters (bold are collected at all stations) 
 Ammonia, total 
 Carbon, dissolved organic 
 Carbon, total organic 
 Chlorophyll 
 Conductivity 
 Fecal coliform bacteria 
 Flow 
 Hardness 
 Metals 
 Nitrate + nitrite, total 

Part 1. Ecology’s ambient monitoring 
program 

Types of Monitoring 
• Monthly grab 

• Continuous temperature 

• Continuous multi-probe 

 Nitrogen, total 
 Oxygen, dissolved 
 pH 
 Phosphorus, soluble reactive 
 Phosphorus, total 
 Suspended solids, total 
 Suspended sediment conc. 
 Temperature 
 Turbidity 
  

Resources            3.8 FTEs + Lab $ 



Insert statewide map station types color coded. Next two slides  
Overlay open circles for cont temp and cont do 

where we sample 
(monthly grab samples + 2011 continuous temperature) 



marine (water, sediment, and “Beach") 
effectiveness (1 or 2 projects a year) 
toxics 
biological (probabilistic and targeted) 
Intensively Monitored Watersheds 
aquatic plants 
No Lakes 

other Ecology ambient monitoring 
 



Part 2. water quality index 
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water quality index 
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Station 

Synthesizes complex information to answer 
non-technical question about water quality 

 



water quality index 

• Indexes are communication tools and not 
intended for technical applications 

• No index is as complete as the underlying 
data: information is lost 

• Most indexes don’t include all available data 

[Professionals] prefer to give no answer rather than 
an imperfect answer that could lead to 
misunderstanding. Yet the layman usually prefers 
an imperfect answer to no answer at all (Ott, 1978) 



water quality index 

• Ecology Web Presentation 

• Reports for the general public, e.g., state of the 
environment reports, Comprehensive Monitoring Strategy, 
Ecology’s annual State of Salmon in Watersheds, Annual 
Enforcement Report, GMAP, Puget Sound Partnership, etc.  

• Local governments use it to summarize their own data: 
Pierce, King, Skagit Counties, others 

• Spreadsheet Tool 

• Technical uses: ID stations for more detailed analysis; 
Monthly results are amenable to statistical manipulations 
(flow-adjustment, trend analyses, etc.) 

 

 

How is the WQI being used? 



water quality index 

Summary of Ecology monitoring data from the Deschutes River 



water quality index 

• Ecology Web Presentation 

• Reports for the general public, e.g., state of the 
environment reports, Comprehensive Monitoring Strategy, 
Ecology’s annual State of Salmon in Watersheds, Annual 
Enforcement Report, GMAP, Puget Sound Partnership, etc.  

• Local governments use it to summarize their own data: 
Pierce, King, Skagit Counties, others 

• Spreadsheet Tool 

• Technical uses: ID stations for more detailed analysis; 
Monthly results are amenable to statistical manipulations 
(flow-adjustment, trend analyses, etc.) 

 

 

How is the WQI being used? 



Puget Sound Partnership Dashboard 
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water quality index 

• Ecology Web Presentation 

• Reports for the general public, e.g., state of the 
environment reports, Comprehensive Monitoring Strategy, 
Ecology’s annual State of Salmon in Watersheds, Annual 
Enforcement Report, GMAP, Puget Sound Partnership, etc.  

• Local governments use it to summarize their own data 
(Pierce, King, Skagit Counties, others) 

• Spreadsheet Tool 

• Technical uses: ID stations for more detailed analysis; 
Monthly results are amenable to statistical manipulations 
(flow-adjustment, trend analyses, etc.) 

 

 

How is the WQI being used? 



Pierce County WQI 
Presentation 

Explanation of WQI 

Description of the 
waterbody 

Discussion of problem 
parameters 



water quality index 

• Ecology Web Presentation 

• Reports for the general public, e.g., state of the 
environment reports, Comprehensive Monitoring Strategy, 
Ecology’s annual State of Salmon in Watersheds, Annual 
Enforcement Report, GMAP, Puget Sound Partnership, etc.  

• Local governments use it to summarize their own data: 
Pierce, King, Skagit Counties, others 

• Spreadsheet Tool 

• Technical uses: ID stations for more detailed analysis; 
Monthly results are amenable to statistical manipulations 
(flow-adjustment, trend analyses, etc.) 

 

 

How is the WQI being used? 



Spreadsheet Tool 



water quality index 

• Ecology Web Presentation 

• Reports for the general public, e.g., state of the 
environment reports, Comprehensive Monitoring Strategy, 
Ecology’s annual State of Salmon in Watersheds, Annual 
Enforcement Report, GMAP, Puget Sound Partnership, etc.  

• Local governments use it to summarize their own data: 
Pierce, King, Skagit Counties, others 

• Spreadsheet Tool 

• Technical uses: ID stations for more detailed analysis; 
Monthly results are amenable to statistical manipulations 
(flow-adjustment, trend analyses, etc.) 

 

 

How is the WQI being used? 



Technical Uses: Trends 



Part 3. Fresh water quality  
monitoring workgroup 

 Improved efficiency 
avoid duplication of effort 
coordinate station placement for greater coverage 

 
 Share lessons learned 

TP methods bias; dissolved nitrogen filter bias; pH 
meter woes; new technologies (e.g., LDO) 

 
 Improved comparability of data 

parameters; WY or CY?; more standardized methods 
and procedures; compatible data management; support 
some basic assessment (e.g., WQI);  

 
 
 



Side-by-Side Monitoring 



 
 
 
 

Questions? 





Maintaining consistency even within our own program is hard 
 
 Standard SOPs 
 FWTCT 
 “Ambient day” 
 Annual “ride-along” 
 Document changes 
     in annual report 
 Side-by-Side Program 
 
 



where we sample 
(monthly grab samples + 2011 continuous multi-parameter) 



Individual parameters are transformed to a common scale 
• Results at the Water Quality  

Standard = 80 
 

 Results at the 80th percentile = 80  
(stratified by geography and season) 

Transformed scores aggregated by parameter, time, 
location 

 Aggregation designed to avoid good scores masking a bad score  

 Results can be explored by disaggregating 

Freshwater Water Quality Index 

Fecal coliform bacteria, pH, 
dissolved oxygen, temperature 

Total phosphorus, total nitrogen, 
suspended sediment, turbidity 
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Converting results to an index score  
e.g., low-flow TP: curves vary by ecoregion 

Ecoregion 
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Converting results to an index score  
e.g., pH > 7.5, iWQI(pH)=-339 + 129*pH – 9.33*pH2 
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WQS Criteria 



– Monthly scores calculated by averaging the 
scores of the constituents. A penalty is 
subtracted for scores < 80.  

– The overall score is the average of the three 
lowest monthly scores. 

– A constituent score is also calculated as the 
average of the three lowest individual scores 
for that constituent. 

Aggregate the data 



• Turbidity and TSS scores are combined using 
the harmonic mean before aggregation 
 

• The score for the likely limiting nutrient (TP 
or TN) is used (or the lower of the two scores 
if uncertain). 
 

• Maximum penalty for nutrient and sediment 
scores is set to 20 

Miscellaneous Rules 



• Curves are subjective 
• WQI scores are relative to expected conditions 
• May not be consistent with other assessment techniques 

(e.g., 303d) 
• Local conditions may differ from those used to develop the 

index 

Pros… 
 Includes data with WQI scores > criterion 

 Can be rolled up or disassembled into constituent scores 

 Related to WQS and support of beneficial uses 

 Can add stations/constituents without affecting other scores 



Still to do 
•Already developed TN curves for Small Puget Sound 
streams; are there other populations needing different 
nutrients or sediment curves?  
•EIM-based calculator and Statewide web presentation for 
all data in EIM 
• Incorporate continuous temperature/oxygen data 
• Are sediment and nutrient scores driving the index? Can 
they be  based on biological impact rather than distribution? 
•Should TMDL Targets trump criteria in WQS? 

 


