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CHEMISTRY AND GEOSCIENCE DEPARTMENT 

CHEM 259 

QA in Environmental Chemistry 

Winter 2013 

 
COURSE OUTLINE 

Instructor Information 

 

 (a) Instructor: Blair Surridge 

 (b) Office Hours: Monday, Tuesday, Thursday, and Friday: 1:30 to 2:20pm 

 (c) Location: OFFICE:  F350A 

 (d) Phone: (Office):250-370-3438 Alternative Phone: 
(Cell): 250-661-6701
  

 (e) Email: Surridgeb@Camosun.bc.ca   

 (f) Website: http://camosun.ca/learn/programs/chem/surridge.html 

 

1.0 INTRODUCTION 
 

This course focuses on the steps required to ensure quality data when undertaking an aquatic environmental 

monitoring program.  It consists of a series of field and laboratory-based instruction and exercises that will provide 

students with an understanding of aquatic environmental monitoring, ranging from the design of a program to the 

analysis and presentation of field and laboratory data.  The laboratory components are designed to function as a 

working analytical lab.  The course is composed of three units:  i) overview of environmental monitoring and quality 

control/quality assurance protocols;  ii) applied laboratory techniques on samples collected in the field; and, (iii) data 

analysis and reporting. 

 

Students will utilize the data generated in the field and lab to learn various computer applications associated with 

environmental data, including spreadsheets, graphical presentation, statistical analysis and report preparation.  A final 

data report is required that will incorporate all of the techniques learned, and data collected, during the course. 

 

This course is assignment centered rather than text and lecture centered.  Goals, methods, 

and evaluation emphasize using content rather than simply acquiring it. 
 

 

2.0           REQUIRED MATERIALS (all available in the bookstore) 

 

 Course Lab Manual  

 Lab Coat and Safety Glasses  

 2.0 USB Flash Drive  

 

3.0            EVALUATION  

 

 1. Final Report:           30%  

 2. Computer Lab Exercises:          30% 

 3. Chemistry Lab Quality & Routine:   

(includes attendance &  technique)           20% 

 4. Chemistry Lab Exercises:    

  (includes attendance, prelabs, data sheets, data entry, & lab 1)   20% 

 

Class Management Policy: You must attend all labs as you will be working in teams and the workload is such 

that one person will find it difficult to complete.  In the event of illness, please leave an email or text message so 

I can prepare for your absence.  A doctor’s note will be required if you miss more than two labs.  Part of the 

Lab mark will be based on general routine which includes arriving on time.  

 

mailto:Surridgeb@Camosun.bc.ca
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4.0        INTENDED LEARNING OUTCOMES 
 

(No changes are to be made to these Intended Learning Outcomes as approved by the Education Council of Camosun 

College.) 

 

 Upon completion of this course the student will be able to: 

 

1. Overview of Environmental Monitoring 

 Develop a program of quality assurance/quality control (QA/QC) protocols for a field and laboratory 

lake monitoring study. 

 Identify and avoid potential sources of contamination of samples through the application of quality 

control and quality assurance methods. 

2. Preparation for Field Monitoring [Two approximately half day field trips (on a Saturday or a Sunday) are 

required to collect water and sediment samples.] 

 Prepare and calibrate water sampling instruments and equipment. 

 Prepare sampling containers for the collection of water and sediment samples to be used for laboratory 

analysis. 

3. Laboratory Techniques and Quality Control/Quality Assurance 

The laboratory component will feature hands-on analysis of the samples collected during the field component. 

Students will work in groups of two. A list of equipment that will be used includes: 

 Atomic Adsorption spectrophotometer (copper in sediments) 

 UV/VIS spectrophotometer (phosphorus in water) 

 Ion selection electrodes (calcium in water) 

 Titration apparatus (dissolved oxygen in water) 

 pH meters 

  At the end of this laboratory component students will be able to: 

 Identify and use appropriate QA/QC procedures for tracking field and lab samples and the resultant data. 

 Use laboratory equipment and procedures, including quality assurance monitoring of data. 

 Develop and interpret standard curves and laboratory control charts. 

 Interpret percent recovery data. 

4. Data Analysis and Reporting for Chemistry 

 Use the spreadsheet Excel for organizing, copying and deleting data, and preparation of tables and 

graphs for report presentation. 

 Use graphical packages with Excel to produce linear regressions, vertical profile plots of field data and 

control charts of laboratory quality assurance data. 

 Perform basic statistical analysis on field and laboratory data including standard deviation, limit of 

quantification, limit of detection, mean, median and mode and comparison of two sets of data (students 

t-test). 

 Prepare a scientific data report of professional quality on the combined results of the field and lab data 

collected during the course. 
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5.0 CHEMISTRY LAB SCHEDULE (8:30am to 12:20pm every Friday)  
 

WEEK DATE  GROUP   ACTIVITY 
 

   1 Jan. 11  ALL - Introduction to course; selection of student groups. 

    - Introduction to QA/QC. 

    - Pipetting, cleaning, and calibrating 

    - Monitoring strategies; field protocols; introduction to field equipment. 

    - Field mobilization for Trip I: check lists; bottle preparation; instrument 

calibration. 

         

   2 Jan. 18  A - Introduction to Methods:  Copper in sediments (Atomic Adsorption). 

 (Dry Run ) B - Introduction to Methods:  Phosphate (UV/VIS Spectrophotometer). 

   C - Introduction to Methods:  PAHs; Ca; Dissolved Oxygen. 

 

   3 Jan. 25  C - Introduction to Methods:  Copper in sediments (Atomic Adsorption).  

 (Dry Run) A - Introduction to Methods:  Phosphate (UV/VIS Spectrophotometer). 

   B - Introduction to Methods:  PAHs; Ca; Dissolved Oxygen. 

   ALL - Prepare for Trip I. 

 

 

   4 Jan. 27   - Field Trip I 
 

   4 Feb. 01  B - Introduction to Methods:  Copper in sediments (Atomic Adsorption). 

 (Dry Run) C - Introduction to Methods:  Phosphate (UV/VIS Spectrophotometer). 

   A - Introduction to Methods:  PAHs; Ca; Dissolved Oxygen. 

    - Wet weight measurements of sediments; dry sediments from Trip I   

 

   5 Feb. 8  A - Digestion of sediments for copper analysis and AA (Trip I)  

 (Trip I)  B - Analysis of water samples for phosphates from Trip I; dry sediments  (Trip I) 

   C - Analysis of water samples for dissolved oxygen, PAHs and calcium (Trip I) 

    - Wet weight measurements of sediments; dry sediments from Trip I   

 

   6 Feb. 15  C - Digestion of sediments for copper analysis and AA (Trip I) 

   A - Analysis of water samples for phosphates; dry sediments  (Trip I) 

   B - Analysis of water samples for dissolved oxygen, PAHs and calcium  (Trip I) 

    - Wet weight measurements of sediments; dry sediments from Trip I   

 

   7 Feb. 22  ALL - Reading Break.  No lab this week 

 

 

   8 Mar 01  B - Digestion of sediments for copper analysis and AA (Trip I)  

 (Trip I)  C  - Analysis of water samples for phosphates; dry sediments  (Trip I) 

   A - Analysis of water samples for dissolved oxygen, PAHs and calcium  (Trip I) 

   ALL - Prepare for Trip II. 

 

   9 Mar. 03   - Field Trip II 
                   - Wet weight measurements of sediments; dry sediments from Trip II 

   

   9 Mar. 08  A - Digestion of sediments for copper analysis and AA (Trip II) 

 (Trip II)  B - Analysis of water samples for phosphates; dry sediments (Trip II)    

   C - Analysis of water samples for dissolved oxygen, PAHs and calcium (Trip II) 

    - Wet weight measurements of sediments; dry sediments from Trip II   
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Week Date  Group   Activity 
 

 10 Mar 15  C - Digestion of sediments for copper analysis and AA  (Trip II)  

 (Trip II)  A - Analysis of water samples for phosphates;   dry sediments  (Trip II) 

   B - Analysis of water samples for dissolved oxygen, PAHs and calcium (Trip II) 

    - Wet weight measurements of sediments; dry sediments from Trip II   

 

11 Mar. 22  B - Digestion of sediments for copper analysis and AA (Trip II) 

 (Trip II)  C - Analysis of water samples for phosphates  (Trip II) 

   A - Analysis of water samples for dissolved oxygen, PAHs and calcium  (Trip II) 

    - Wet weight measurements of sediments; dry sediments from Trip II   

 

 12 Mar. 29  ALL - Trip to Axys Analytical Labs in Sidney 

 

 13 Apr. 05  ALL - Good Friday 

 

14 Apr. 12  ALL - Glassware cleaning and group pictures!! 

     

 

 

NOTES: 
 

 

1. Final Report.  Each student will prepare a separate report.  An outline and all relevant data compiled in 

several spread sheet files will be provided.  Relevant background papers and reports are available on a 

sign-out basis from the instructor.  Sections of the report will be assigned as lab exercises to facilitate the 

preparation of the final version.   

 

NOTE:  The report is due on April 22, 2013.  This is the last possible date to submit marks to 

registration   DO NOT BE LATE WITH THE REPORT.   A grade based on course performance 

(without the report) will be submitted if a report is not handed in. 

 

2. Chemistry Lab Exercises.  Before each week’s lab, a pre-lab assignment must be handed in.  At the end of 

each lab period, the data sheets are to be correctly filled out and placed in the data binder and the data entered 

into the database.  No original data sheets are to leave the lab!!  Marks will be deducted for incorrect or absent 

data sheets or data entry - these will be assigned to the group responsible. 

  
3. Computer Lab Exercises.  A computer lab exercise will be assigned each week which are due the beginning 

of the chemistry lab on the Friday of the following week.  Late assignments will be assigned a penalty of 20% 

of the lab mark.  Labs will not be accepted after that time and a mark of "0" will be given. 
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6.0           COMPUTER LAB SCHEDULE (8:30am to 10:20am every Thursday morning) 
 

The computer lab component will include some lecture material on environmental chemistry and quality assurance.  

However, the main thrust will be a series of tasks which constitute the different data applications that are to be used in 

the preparation of the final report.  In general, a different task will be covered during each week but time for data entry 

and report preparation will also be provided.  You are to hand in both a paper copy of the assignment as well as an 

emailed copy of the assignment.    NOTE: Make sure all material is backed up.  Full names on all materials 

please.   Labs are due on the Friday, one week after it is assigned. 

 

 

 WEEK     OBJECTIVE AND ASSIGNMENT 
 

 1  Introduction to Excel.  Data entry, copying and deleting formulas; simple math; use of 

Formula Wizard; confirmation of data entry. 

 

   Assignment 1.   Preparation of Excel file; entry of lab data; use of formulas for 

calculations. 

 

 2  Introduction to Graphs.  Organization of Data (x and y columns); introduction to Chart 

Wizard;  graphing a linear regression (e.g., a standard curve). 

 

   Assignment 2.  Preparation of a standard graph from a given set of standard.  Use of the 

trend line formula to determine the concentration of several unknown solutions. 

   
 3  Preparation of Control Charts.  Principles behind control charts; data entry; preparation 

of a control chart from a given set of data. 

 

   Assignment 3.  Preparation of a Control Chart from selected copper standards from 2001 

data set 

 

 4  Chem 259 Data Entry Protocols.  Data entry of examples of laboratory data following 

Chem 259 data protocols. 

 

   Assignment 4.  Completion of data entry and formulas. 

 

 5  Preparation of depth profile graphs.  Setting up the x and y data columns; plotting the 

down and up data (two profiles in single graph); plotting the mean values for each 

parameter against depth; plotting of several parameters on one graph. 

 

   Assignment 5.  Preparation of a depth profiles. 

 

 

 6.  Reading Break  

 

 7.  Control Chart Based on present dry run data.    

 

   Assignment 6.  Submit a full-sized control chart for PAH, calcium, total phosphorus, 

dissolved oxygen and total copper, based on the combined data of all groups from this 

year’s Dry Run data. 

 

 8  Basic Statistics.  Standard deviation, limit of quantification, limit of detection; calculation 

of mean, median and mode; calculation of standard deviation, LoQ and LoD from a data 

set; comparison of two sets of data (students t-test). 

 

   Assignment 7.  Determine the LoQ and LoD from the copper standards data file provided.  
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Compare different data sets to determine statistical differences.. 

 

 9  Analysis of Variance (Anova) of simple data set. 

 

   Assignment 8.  Determine whether there are differences between different lakes and rivers 

for phosphorus and sediment copper. 

 

 10.  Data Entry and Report Preparation.  Draft report preparation. 

 

   Assignment 9.  Preparation of the “Methods” sections of the report. 

 

 11  Data Entry and Report Preparation.  Entry of 2012 results. 

 

   Assignment 10   Preparation of the “Quality Assurance” Section of the report. 

 

 12  Data Entry and Report Preparation.   

 

   Assignment 11.  Presentation of the Field Data from Trip I & II (data tables and graphs).   

 

 13  Data Entry and Report Preparation.  Continued entry of 2012 results and draft report 

preparation. 

 

   Assignment 12.    Data summary tables for calcium, PAH, dissolved oxygen, phosphate, 

percent moisture and copper results from Field Trip I 

 

 14  Complete Data Entry and Report Preparation. 

 

   Assignment 13.  Presentation of Trip II results - data summary tables for calcium, PAH, 

dissolved oxygen, phosphate, percent moisture and copper results. 

 

GRADING SYSTEM: 
 
(No changes are to be made to this section unless the Approved Course Description has been forwarded through the 
Education Council of Camosun College for approval.) 
 
 Standard Grading System (GPA) 

 

Percentage Grade Description 
Grade Point 
Equivalency 

90-100 A+  9 

85-89 A  8 

80-84 A-  7 

77-79 B+  6 

73-76 B  5 

70-72 B-  4 

65-69 C+  3 

60-64 C  2 

50-59 D 
Minimum level of achievement for which credit is granted; a 
course with a "D" grade cannot be used as a prerequisite. 

1 

0-49 F Minimum level has not been achieved. 0 

 
 Temporary Grades 

 
Temporary grades are assigned for specific circumstances and will convert to a final grade according to the grading 
scheme being used in the course. See Grading Policy E-1.5 at camosun.ca for information on conversion to final 

grades, and for additional information on student record and transcript notations. 
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Temporary 
Grade 

Description 

I 
Incomplete:  A temporary grade assigned when the requirements of a course have not yet 
been completed due to hardship or extenuating circumstances, such as illness or death in the 
family. 

IP 

In progress:  A temporary grade assigned for courses that, due to design may require a further 
enrollment in the same course. No more than two IP grades will be assigned for the same 
course. (For these courses a final grade will be assigned to either the 3

rd
 course attempt or at 

the point of course completion.) 

CW 

Compulsory Withdrawal:  A temporary grade assigned by a Dean when an instructor, after 
documenting the prescriptive strategies applied and consulting with peers, deems that a 
student is unsafe to self or others and must be removed from the lab, practicum, worksite, or 
field placement. 

 
Recommended Materials or Services to Assist Students to Succeed Throughout the Course 

 
LEARNING SUPPORT AND SERVICES FOR STUDENTS 

 

 
There are a variety of services available for students to assist them throughout their learning. 

This information is available in the College calendar, at Student Services, or the College web site at 
camosun.ca. 

 

 
STUDENT CONDUCT POLICY 

 

 
There is a Student Conduct Policy which includes plagiarism. 

It is the student’s responsibility to become familiar with the content of this policy. 
The policy is available in each School Administration Office, at Student Services, 

and the College web site in the Policy Section. 
 

http://camosun.ca/services

