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 Why were you sampling again?  

 Are the data good?  

 Can you relate the data to your purpose?  

 

 

 



 What makes “good” data ? 

 How do I know if water quality is good or 
bad?  
◦ What is natural and what is not ?  

◦ What might be causing changes ?  

 Is it getting worse? What makes a trend?  

 

 

 



 Is it toxic? 
◦ Metals, organic pollutants  
 Expensive, few sources to worry about in Muskoka 
 Not much you can do about it  

 Except political pressure  

 Is it bacterial?  
◦ Inexpensive, can “do it yourself” 
◦ May be able to do something about it  
◦ But be careful !  
 Bacteria are everywhere, lots of natural sources    

 Is it aesthetic?  
◦ “Recreational “ water quality  (DMM, LPP, LOBA, MLA…) 
◦ Phosphorus and water clarity and algae  
◦ Easy  to relate to, easy to measure   
◦ Harder to interpret  
 Seasonal,  development, interannual variance, climate change 

 
 
 





 Two types of Objectives 
◦ Toxic contaminants  

◦ Non toxic / aesthetic contaminants  

 

 













Algal Blooms. 

Cladophora and anoxia in 

Lake Erie  

Macleans Magazine 

Pronounces Lake Erie 

dead  

Scientific Investigation 

Identifies Phosphorus as 

Limiting Nutrient 

Industry spokespeople 

say it is carbon and 

nitrogen  

Scientific Persistence – 

The Definitive Experiment 

by David Schindler  

Public Pressure  

 

Political Will  

Great Lakes Water 

Quality Agreement  

Phosphorus Limits in 

Detergent  

Phosphorus Removal at 

WWTPs  

http://www.amazon.ca/Erie-Survived-Noel-M-Burns/dp/0847673987/ref=sr_1_1?ie=UTF8&qid=1337131391&sr=8-1


Greenhouse Effect in my 1974 Ecology Textbook (Odum)  

Scientists Raise Concerns in 1990s  

Denial and Life as Usual  

1992 Rio Summit Climate Change Convention 

1997 Kyoto Protocol   

Scientific Persistence  

IPCC 2002 and 2007   

Emergence of “Climate Change Deniers”  

 

No Political Will   

Harper Government – Deniers in opposition  

Chretien Government – Lip Service in Government 

Harper Government  

No action in minority or majority government 

- lay off scientists 

- muzzle government scientists 

-threaten environmental groups  

- ignore their own targets  

//upload.wikimedia.org/wikipedia/en/6/63/Co2-temperature-plot.svg






 

Data Quality 

Parameter 

Dorset Laboratory - 

3036 

Rexdale Laboratory - 

3367 

W value – Standard 

Deviation (SD) 

between duplicates 

(rounded down to 

nearest 1, 2 or 5 

g/L): no 

measurable 

response 

0.2 g/L 2.0 g/L 

T value “Trace” set 

to 5 x W: a 

measurable but not 

verifiable amount 

1 g/L 10 g/L 

Actual mean 1994 

SD between 

duplicates (mean of 

values for 10-20 

g/L range) 

0.3 g/L 

 

(2SD = 0.6 g/L) 

3 g/L 

(2SD = 6 g/L) 
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The Value of Duplicate Samples 

Average = 10.2 

Average = 8.7

 Grubb’s test for outliers (= extreme studentized deviates) (Grubbs 1969, Stefanski 1972) 

 

 

 



 
Individual Daphnia TP contribution
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Retested bad split samples
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2400 cottages  



2400 cottages  
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