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Key Issues
 Benefits of real-time water quality
 Data objectives
 Computed real-time water quality
 Data comparability and 

quality assurance
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Benefits of Real-Time 
Water Quality

• Improve understanding
• Early notification 
• Criteria thresholds 
• Monitoring optimization
• Sample collection optimization 



NWISWeb use, in millions of 
successful page requests per 

month
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USGS NWISWeb Database

1,127Real-time groundwater

693,000Peak discharges (floods)
87.1 millionWater quality analyses
4.8 millionWater quality samples
8.3 millionGroundwater levels

315.1 millionDaily values

11,041Real-time sites

March 19, 2009



USGS NWISWeb Daily Values

March 19, 2009

17 millionWater Levels in Wells

32 millionOther
7 millionSpecific Conductance

16 millionTemperature
2 millionpH

31 millionStage
205 millionDischarge
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USGS  RTWQ  Monitors 
Measurement 2006 2009
Temperature 941 1453
Conductance 553 799
pH 242 278
D.O. 294 350
Turbidity 172 268
Other 44 --
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Data Objectives

• Hydrologic and water quality processes
• Seasonal, diurnal, and event-driven   

fluctuations
• Early warnings
• Estimates of load 
• Optimize sample collection
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Data Objectives –Approach

 Consider why we are 
monitoring ….

• Objectives?
• Criteria?
• Data reporting?



Daily Values
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Directly measured Computed
Gage Height/Stage Streamflow (discharge)

Specific Conductance Chloride, alkalinity, fluoride, 
dissolved solids, sodium, 
sulfate, nitrate, atrazine

Turbidity Total suspended solids, 
suspended sediment, fecal 
coliform, E. coli, total 
nitrogen, total nitrogen, total 
phosphorus, geosmin

Computed Real-Time Water Quality
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Computed Real-Time 
Water Quality

• Improve our understanding
• Identify source areas and evaluate 

trends
• Provide notification of changes in water- 

quality conditions for water treatment 
and recreation in real time

• Comparison to water-quality criteria 
• Continuously measure water quality in 

real time like streamflow
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Computed bacteria
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Computed Nitrogen 
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Data Comparability
• Water 

Temperature
• Turbidity
• Specific 

Conductance
• Dissolved 

Oxygen
• Fluorescence
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Lab Experiments



Turbidity sensors
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Optical vs. Clark DO
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Low-level Turbidity
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Rating Continuous 
Water-Quality Data

 Assessment of accuracy
 Amount of data recorded and 

assessment of instrument 
performance

 Excellent 
 Good
 Fair 
 Poor
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Techniques and Methods
• Book 1, Section D3
• http://pubs.usgs.gov/tm/2006/tm1D3/ 

National Field Manual 
http://water.usgs.gov/owq/FieldManual/
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