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Outline 
 Adam 

 What is water quality? 
 Reasons to monitor 
 Setting monitoring objectives 

 Ginger 
 When monitoring objectives change 
 Monitoring BMP effectiveness 
 BMP monitoring guidebook 

 Adam, Brandon and Ginger 
 Hands On - Monitoring checklist 



Physical Chemical Biological 

Water Quality: 
The physical, chemical, and biological composition of 

water as related to its designated use for such 
purposes as drinking, recreation, irrigation, and 
fisheries. 



Beneficial Use 
 Drinking 

 Arsenic 
  Less than 10 ppb or 0 ppb 

 Hardness 
 some might taste good or 

even be good for me 

 Washing my car 
 Arsenic 

  Don’t really care 
 Hardness 

Hard water will leave spots 



           

 

                                                                 

 

           

 

 
Drinking 

water 

Game 
Fish 

Non-
Game 
Fish  

Fish 
Consumption 

Other 
Aquatic Life 

Recreation Wildlife Agricult. Industry Scenic 
Values 

1* Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

2AB Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

2A Yes No No No Yes Yes Yes Yes Yes Yes 

2B No Yes Yes Yes Yes Yes Yes Yes Yes Yes 

2C No No Yes Yes Yes Yes Yes Yes Yes Yes 

3A No No No No Yes Yes Yes Yes Yes Yes 

3B No No No No Yes Yes Yes Yes Yes Yes 

3C No No No No Yes Yes Yes Yes Yes Yes 

4A No No No No No Yes Yes Yes Yes Yes 

4B No No No No No Yes Yes Yes Yes Yes 

4C No No No No No Yes Yes Yes Yes Yes 

                                                                 

 

Designated Uses as Related to  
Specific Surface Water Classes (WY) 



Beneficial Use Designations 
for Montana Surface Waters 

 

Graphic From: MT Nonpoint Source Management Plan, 2007 
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Natural looks different in different 
places and at different times 



Monitoring is often  
centered around problems 



Land use in a watershed affects  
the water quality in the stream. 

Picture by Amber Kirkpatrick 



Problem, Concern or Hypothesis: 

a water quality issue requiring 
a solution, and/or definition 

Water Quality Issue 

People get sick 
Fish populations drop 

People don’t use water 



Water Quality 
Monitoring Plan 

Why? 

How/When/What? 



MONITORING 
PURPOSES: 

 Define the issue 
 Baseline 
 Trends 
 Education 
 Fate & transport 
 Model validation 
 Conduct research 

 Compliance 
 Wasteload 

allocations 
 (Point Source) 

 Critical areas 
 Program 

effectiveness 
 BMP effectiveness 

 



To Assess Baseline 
“Baseline” of what the water quality 

conditions currently are 

Monitoring Purpose 



Analyze Trends 

Can be used to determine how water 
quality is changing over time 

Monitoring Purpose 



Can be used to determine if a 
pollutant is moving and/or where is 
it going 

Fate and Transport 
Monitoring Purpose 



Determine if water quality 
criteria/standards are 
currently being met 

NPDES Permits - above and below a point source 

Monitoring Purpose 
Assessing Compliance 



Conduct Research 

Can be used to address specific 
research questions. 

 

Monitoring Purpose 



Education 
Might be a part of all monitoring efforts 
Could the sole purpose of some monitoring 

Monitoring Purpose 



Measure Effectiveness of 
Local Conservation Practices 

Typically conducted on a plot 
or field scale, or close as 
possible to the practice 

 
Example:  Sampling 

above/below an animal 
feeding area where a buffer 
strip has been implemented 

Monitoring Purpose 

2005 

2007 



Evaluate Program Effectiveness 
 Usually done on a watershed scale. 
 Conducted over long-term (> 5 years) 
 Difficult because of the lack of control 

over exactly what happens and when it 
happens. 

 Useful in monitoring progress towards 
attaining water quality standards on 
impaired streams. 

Monitoring Purpose 



Monitoring is often  
centered around problems 



Symptom: 
 characteristic of a 
water body indicating a 
problem 

WQ Problem: 
 Underlying water 
quality issue 



Example 

Excess algae 
Hypoxia 
Turbidity 
Sickness 

Nutrients 
Nutrients 
Sediment 
Pathogens  

Symptom WQ Problem 



Problem Description 
WQ problem + 
impaired use + 
water body + 
cause + 
source 



Problem Example: 
The lack of recreation in the 
Bear River is caused by 
eutrophication from 
excessive phosphorus loading 
from agricultural sources. 



Problem Example: 
Runoff from proposed coal 

mining in the Gallatin Mountains 
may cause an increase in metals 
concentration in Sourdough 
Creek, which could impact 
aquatic life and drinking water. 



WQ Monitoring 
Objectives 



Verb for  
Monitoring Objectives 

to determine... 
to evaluate... 
to assess... 



Object for  
Monitoring Objectives 

 implementing BMPs… 
animal waste management 
role of wetland 
coal mining 

 



Specifics for 
Monitoring Objectives: 
Location 
Bear River 
Sourdough Creek 

Water quality variable 
Phosphorus 
Metals 
 



Monitoring Objective Example: 

...to assess baseline metal 
concentrations in 
Sourdough Creek in 
advance of proposed coal 
mining. 



Monitoring Objective Example: 

...to determine + the effect 
of implementing BMPs + on 
phosphorus levels in the 
Bear River. 
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