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I.  Catalog Description
EV231--Water Analysis              C-1, P-4, Cr-3

Pre-requisite:  CH246--Quantitative Analysis

This course is about water including the quality of the natural water supply and the presence of pollutants.  It stresses water chemistry and methods of analysis.  A discussion of resources and needs is followed by data collection and evaluation.  Analytical methods covered include acidity/alkalinity, oxygen tests, nutrient analysis, and metal ion analysis.  The course will be taught by lecture and laboratory.  Students will keep a notebook, submit reports, and take examinations.

II.  Texts and Laboratory Materials
Fundamentals of Environmental Chemistry, Stanley E. Manahan, Lewis Publishers, latest edition.

Standard Methods for the Examination of Water and Wastewater, (Student Edition), American Public Health Association, latest edition.

Laboratory Notebook, AMPAD 22-160 or equivalent
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III. Student Objectives

At the conclusion of the course, the students will be able to:
1.   Explain the factors relating to potability of water.

2.   Determine how to properly sample a body of water.

3.   Apply Standard Methods for the Examination of Water and Waste Water.

4. Explain how the various nutrients interact in aqueous systems.

5.   Demonstrate working safely and efficiently in the laboratory.

6.   Explain and apply the chemistry of the analytical methods used.

7. Calculate results and analyze them statistically.

8.   Explain the basics of water and wastewater treatment.

IV.  General Topical Outline

Week

1.  
Water quality, resources, and needs

2.   
Data collection and evaluation

3.   
Acidity and alkalinity

4.   
Oxygen tests, DO & the Winkler method

5.   
Oxygen tests, BOD & COD

6.   
Nutrients:  the basis of productivity and Total Organic 

Carbon (TOC)

7.   
Nutrients:  Nitrogen

8.   
Nutrients:  Phosphorus

9.   
Calcium, Magnesium, Manganese, Iron, and Hardness

10.  
Chlorides, Cyanides, and Sulfates

11.  
Toxic metals in water

12.  
Toxic metals in wastewater

13.  
Organics:  Fats and fat-soluble pollutants

14.  
Organics:  Phenolics and fatty acids

15.  
Wrap-up, review, and special topics

V.  Laboratory Topics:

All experiments are to be taken from Standard Methods For Analysis of Water and Wastewater.
Week

1.   
Check in and safety

2.   
Visit to water purification plant

3.   
Total alkalinity

4.  
Total acidity

5.  
Dissolved Oxygen (Winkler-Azide) & set up 7-day BOD experiment

6.   
BOD (Biological Oxygen Demand) & Electrode method

7.   
COD (Chemical Oxygen Demand)

8.   
Ammonia and nitrate nigrogen

9.   
Nitrite and phosphate analysis

10.   
Visit sewage treatment plant and laboratory

11.   
Total hardness and Ca/Mg by EDTA

12.   
Toxic metal preconcentration and analysis

13.   
Organics: Extraction and analysis of fat-soluble fraction of wastewater

14.   
Organics: Extraction and analysis of fatty acids in sewage sludge

15.   
Make-up and check out
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