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Water Technology 
Student Learning Outcome


Students will be able to conduct appropriate lab analysis (BOD analysis for wastewater).

What course/courses did you gather the data from?

The data was collected from OEWU 232, Wastewater Systems Operation.  This course is designed to develop the students’ ability to understand, troubleshoot, and operate activated sludge processes.  Each student will also develop and/or improve hands-on laboratory analytical skills as they related to process control and meeting federal regulations under the Clean Water Act and NPDES permit requirements.  

What data did you gather?

During the Fall 2006 semester each student was required to conduct analysis required to meet NPDES permit requirements as well as the analysis required to effectively make process control changes. (See Laboratory Analysis Schedule – Pages 20-21).  Data was collected, using rubrics (Pages 4-19 ), for each set of analysis indicated on the previously mentioned schedule, as well as any repeat analysis performed by students to replace invalid results.  This resulted in 836 rubrics from 14 students.  Due to the enormous amount of data only the data from the BOD analysis, which is the most difficult of the analyses conducted by the students during the semester, was analyzed.  Narrowing the scope of the assessment to only the BOD data resulted in 54 sets of analyses from 13 students (one student stopped attending class early in the semester so this data was not included in the sample). Note: The rubrics were used to both assess student learning as well as a consistent method of evaluating the students’ work to assign grades.

 It was an expectation of the course that each student conduct 3 valid BOD analyses. If a student had any analysis that was invalid, they were able to repeat that analysis with valid analyses replacing the previous invalid one.  The intent of allowing students to repeat analysis was to promote confidence, improve analytical competency, promote attention to detail, and assist students in understanding the process of troubleshooting invalid analyses.
The results are as follows:

Data Collected:
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Students ran between 3 and 6 sets of BOD analyses during the semester resulting in a total of 54 sets of BOD analyses.  The percentage of students who were able to successfully complete 3 valid BOD analyses was 61.5%.  Of the remaining students, 23.1% produced 2 valid analyses, 7.7% produced 1 valid analysis, and 7.7% produced 0 valid analyses.  The percentage of valid analyses in relationship to the number of conducted was 57.4%.  However, in relationship to the total number of valid analyses required by the class (13 student x 3 analyses/student) the percentage of valid analyses increases to 79.5%.
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Note that the glucose/glutamic acid standard equals 54 whereas the remainder of the parameters, including those in the following graph, equals 53.  This is due to the fact that one student was evaluated only on the glucose/glutamic acid standard.  It was decided that even if the first parameter resulted in an invalid result the remainder of the parameters should be evaluated to provide students with a thorough understanding of the areas in which they needed to improve or make corrections.
It is apparent that the area in which the students had the greatest difficulty in achieving valid results was in regard to their glucose/glutamic acid standard.  The second area was calibration of dissolved oxygen meter.  
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The data contained in the above graph reflects the areas in which students lost points but failure to meet the above criteria did not result in invalid analyses.  Failure to adjust and/or record the adjusted temperature was the area in which students had the greatest difficulty.  

What do the data tell you?

The data show that 61.5% of the students were able to achieve all 3 sets of valid BOD analyses, therefore, meeting the course requirements for this particular analysis.  The data also shows that while students were given the opportunity to repeat the analysis to achieve valid results, some chose not to do so.  However, several students were able to achieve 2 sets of valid BOD analyses. The data also indicates that the glucose/glutamic acid standard and the calibration of the dissolved oxygen meter were the most common cause of student having an invalid result.

What changes will you make based on the data?

During the Fall 2007 semester, additional time will be spent working with students to assure that they are correctly preparing the glucose/glutamic acid as well as emphasizing the importance of utilizing the correct pipet and accurately transferring the glucose/glutamic acid into the BOD bottles.  In regard to the dissolved oxygen meter calibration, this was often an oversight on the part of the student in assuring that the calibration of the meter was recorded on the benchsheet.  Additional classroom discussion will be presented as to the importance of not only assuring that the DO meter was properly calibrated but that the data is properly recorded on the benchsheet.
 OEWU 232

Water Technology Program

BOD Analysis Rubric

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image6.emf] 

 

: replacing _______________________ (date of original analysis)         
Each student is to complete three valid BOD analyses during the semester. If a BOD analysis is invalid, the student is expected to repeat the analysis during another week in which BOD analysis has not been assigned.  If a valid repeat BOD analysis is not conducted, the zero received by the student for the invalid BOD analysis will remain and be calculated into the final grade for the semester.  If a valid repeat is conducted, the score earned for the repeat analysis will replace the zero previously earned and be calculated into the final grade for the semester.
	Topic 


	Invalid

(Zero awarded for BOD analysis)
	Valid


	

	Glucose-Glutamic Acid Standard
	[image: image7.emf] 

 

                            

       Not within the range of 198 ± 30.5 mg/L
	[image: image8.emf] 

 

                    

       Within the range of 198 ± 30.5 mg/L


	

	Dissolve O2 Depletion

(Insufficient O2 Depletion) 
	[image: image9.emf] 

 

          

       O2 depletion of 2 mg/L or greater did not occur in at least one BOD bottle of each of the following: seed, GGA, and samples

Depletion of less than 2 mg/L for 300 mls of sample with appropriate seed concentration constitutes valid analysis
	[image: image10.emf] 

 

           

       O2 depletion of 2 mg/L or greater occurred in at least one BOD of each of the following: seed, GGA, and samples
	

	Dissolved O2 Residual 

(Excessive O2 Depletion)
	[image: image11.emf] 

 

                  

       O2 residual of 1 mg/L or greater did not occur in at least one BOD bottle of each of the following: seed, GGA, and samples
	[image: image12.emf] 

 

            

       O2 residual of 1 mg/L or greater occurred in at least one BOD bottle  of each of the following: seed, GGA, and samples
	

	Incubation Time
	[image: image13.emf] 

 

               

       Incubation time was less than  or greater than 5 days ± 6 hours

Failure to correctly record date and time into and out of the incubator on the benchsheet will be considered as incorrect incubation time.
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       Incubation time was within 5 days ± 6 hours
	

	Sample Holding Time 
	[image: image15.emf] 

 

                

        Sample holding time exceeded 48 hours

Failure to correctly record date and time of sampling and/or date and time analysis began will be considered as exceeding the holding time.
	[image: image16.emf] 

 

                      

       Sample holding time did not exceed 48 hours
	

	D.O. Meter Calibration
	[image: image17.emf] 

 

               
        D.O. meter not calibrated or incorrectly calibrated  (Day 1 and Day 5)


Failure to correctly record calibration on benchsheet is considered to be a non-calibration of the meter. 
	[image: image18.emf] 

 

                    
       D.O. meter calibrated correctly and correctly recorded on benchsheet (Day 1 and Day 5)


	

	Log Book Entry
	[image: image19.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image20.emf] 

 

               
        Analysis was properly logged into the lab log book.
	


	
	Incorrect
	Correct
	

	pH Meter Calibration
	[image: image21.emf] 

 

              
        pH meter not calibrated or calibrated incorrectly.

Failure to correctly record calibration  on benchsheet(s) will be considered non-calibration.

(-5 points)         
	[image: image22.emf] 

 

                       
        pH meter calibrated correctly and correctly recorded on benchsheet(s)

(-0 points)
	

	Sample pH 
	[image: image23.emf] 

 

             
         Influent and effluent samples – pH measurement did not occur and sample was not properly adjusted, if required.

Failure to record pH measurement and/or adjustment on benchsheet(s) will be considered non-measurement and/or adjustment


(-5 points/influent and/or

 -5points/effluent)
	[image: image24.emf] 

 

                
        Influent and effluent samples – pH measurement was completed and adjustment to pH was made, if required, with results correctly recorded on benchsheet(s)
(-0 points)
	

	Sample Temperature
	[image: image25.emf] 

 

              
        Sample temperature was not measured and adjusted to  20ºC ± 1ºC if required.

Failure to correctly record sample temperature on benchsheet will be considered non-measurement or adjustment.

(-2 points)         
	[image: image26.emf] 

 

              
        Sample temperature was measured and adjusted to  20ºC ± 1ºC if required.

(-0 points)         
	

	Math Calculations
	[image: image27.emf] 

 

              
        Math calculations are incorrect.

(-10 points)
	[image: image28.emf] 

 

              
        Math calculations are correct.

(-0 points)
	

	Seed Collection

And Holding Time
	[image: image29.emf] 

 

              
         Seed was not collected and/or not allowed to settle appropriate length of time.

Failure to correctly record seed collection on benchsheet will be considered non-collection or inappropriate settling time.

(-5 points)
	[image: image30.emf] 

 

              
         Seed was collected and allowed to settle appropriate length of time and correctly recorded on benchsheet.

(-0 points)
	

	Glucose – Glutamic Acid Preparation
	[image: image31.emf] 

 

              
         GGA  was not prepared the day of analysis.

Failure to record GGA preparation on benchsheet is considered non-preparation.

(-5 points)
	[image: image32.emf] 

 

              
        GGA  was  prepared the day of analysis and correctly recorded on benchsheet.

(-5 points)
	

	Analysis Start Date
	[image: image33.emf] 

 

              
         Ananlysis  was not started during the week assigned.

(-15 points)
	[image: image34.emf] 

 

              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	[image: image35.emf] 

 

              
         Lines requiring entries were left blank.

(-1 points/blank entry x blank entries)

-1 x ________ = - _________
	[image: image36.emf] 

 

              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/50


OEWU 232

Water Technology Program

COD Analysis Rubric 

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image37.emf] 

 

: replacing _______________________ (date of original analysis)         
Each student is to complete two COD analyses on influent and effluent samples during the semester. If a COD analysis is invalid, the student is expected to repeat the analysis during another week in which COD analysis has not been assigned.  If a valid repeat COD analysis is not conducted, the zero received by the student for the invalid COD analysis will remain and be calculated into the final grade for the semester.  If a valid repeat is conducted, the score earned for the repeat analysis will replace the zero previously earned and be calculated into the final grade for the semester.
	Topic 


	Invalid

(Zero awarded for TSS analysis)
	Valid


	

	Sample Location
	[image: image38.emf] 

 

                

        Sample was not collected from correct location(s).
	[image: image39.emf] 

 

                

        Sample was collected from correct location(s).
	

	Selection of Vial Range
	[image: image40.emf] 

 

                

         Inappropriate selection of vial range (low range or high range) resulting in over-range reading on the spectrophotometer. 
	[image: image41.emf] 

 

                

        Appropriate selection of vial range with results within range of the spectrophotometer program.
	

	Standard
	[image: image42.emf] 

 

                

        KHP standard reading was greater than ± 5%.
	[image: image43.emf] 

 

                

        KHP standard reading was not greater than ± 5%.
	

	Digestion Time
	[image: image44.emf] 

 

                

        Length of digestion was either greater than or less than 2 hours.
	[image: image45.emf] 

 

                

        Length of digestion was 2 hours.
	

	Digestion Temperature
	[image: image46.emf] 

 

                

        Digestion temperature was not 150ºC.
	[image: image47.emf] 

 

                

        Digestion temperature was 150ºC.
	

	Log Book Entry
	[image: image48.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image49.emf] 

 

               
        Analysis was properly logged into the lab log book.
	

	
	Incorrect
	Correct
	

	Analysis Start Date
	[image: image50.emf] 

 

              
         Ananlysis  was not started during the week assigned.

(-3.0 points)
	[image: image51.emf] 

 

              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Standard Concentration
	[image: image52.emf] 

 

                

        Correct concentration of standard was not used for each vial range.

(-2.5 points)
	[image: image53.emf] 

 

                

        Correct concentration of standard was  used for each vial range.

(-0 points)
	

	Benchsheet Completion
	[image: image54.emf] 

 

              
         Lines requiring entries were left blank or incorrectly filled in.

(-0.5 points/blank entry x blank entries)

-0.5 x _______ = - _________
	[image: image55.emf] 

 

              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/10


OEWU 232

Water Technology Program

Dissolved Oxygen Analysis Rubric 

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image56.emf] 

 

: replacing _______________________ (date of original analysis)         
Each student is to complete nine dissolved oxygen readings, on each of the four aeration basin quadrants, during the semester. 
	Topic 


	Invalid

(Zero awarded for TSS analysis)
	Valid


	

	Meter Calibrated
	[image: image57.emf] 

 

                

        D.O. meter was not calibrated prior to analysis.

Failure to correctly record that the D.O. meter was calibrated is considered to be non-calibration of the meter. 
	[image: image58.emf] 

 

                

        D.O. meter was calibrated prior to analysis.
	

	Log Book Entry
	[image: image59.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image60.emf] 

 

               
        Analysis was properly logged into the lab log book.
	

	
	Incorrect
	Correct
	

	Analysis Start Date
	[image: image61.emf] 

 

              
         Ananlysis  was not started during the week assigned.

(-1.0 points)
	[image: image62.emf] 

 

              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	[image: image63.emf] 

 

              
         Lines requiring entries were left blank or incorrectly filled in.

(-0.2 points/blank entry x blank entries)

-0.2 x ________ = - _________
	[image: image64.emf] 

 

              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/5


OEWU 232

Water Technology Program

TSS  Analysis Rubric 

Effluent Sample

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image65.emf] 

 

: replacing _______________________ (date of original analysis)         
Each student is to complete five TSS analyses on both influent and effluent samples during the semester. If a TSS analysis is invalid, the student is expected to repeat the analysis during another week in which TSS analysis has not been assigned.  If a valid repeat TSS analysis is not conducted, the zero received by the student for the invalid TSS analysis will remain and be calculated into the final grade for the semester.  If a valid repeat is conducted, the score earned for the repeat analysis will replace the zero previously earned and be calculated into the final grade for the semester.
	Topic 


	Invalid

(Zero awarded for TSS analysis)
	Valid


	

	Sample Dryness
	[image: image66.emf] 

 

                

        Sample was not sufficiently dry as difference between first weight and second weight was greater than 0.0005 gms and student failed to dry sample a third time to ensure dryness.
	[image: image67.emf] 

 

                

        Sample was sufficiently dry as difference between first weight and second weight was less than 0.0005 gms.


	

	 Statistical Validity
	[image: image68.emf] 

 

                

        Sample was not statistically valid as the weight of the sample was not at least 0.0025 gms.
	[image: image69.emf] 

 

                

        Sample was statistically valid as the weight of the sample was at least 0.0025 gms.
	

	Filter Prep
	[image: image70.emf] 

 

                

        Filters were not pre-washed with corresponding QA/QC.

Failure to log pre-wash data in lab book and log book is considered to be invalid preparation of filters.
	[image: image71.emf] 

 

                

        Filters were pre-washed with corresponding QA/QC.
	

	Sample Holding Time 
	[image: image72.emf] 

 

                

        Sample holding time exceeded 7 days

Failure to correctly record date and time of sampling and/or date and time analysis began will be considered as exceeding the holding time.
	[image: image73.emf] 

 

                      

       Sample holding time did not exceed 7 days
	

	Balance Zeroed
	[image: image74.emf] 

 

                

        Balance was not zeroed prior to analysis

Failure to correctly record that the balance was zeroed prior to analysis will be considered as balance not being zeroed prior to analysis.
	[image: image75.emf] 

 

                

        Balance was  zeroed prior to analysis


	

	Log Book Entry
	[image: image76.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image77.emf] 

 

               
        Analysis was properly logged into the lab log book.
	


	
	Incorrect
	Correct
	

	Math Calculations
	[image: image78.emf] 

 

              
        Math calculations are incorrect.

(-2 points)
	[image: image79.emf] 

 

              
        Math calculations are correct.

(-0 points)
	

	Sample Agreement
	[image: image80.emf] 

 

                

        Duplicate samples are not within 5% agreement of the average.

(-2 points)
	[image: image81.emf] 

 

                

        Duplicate samples are within 5% agreement of the average.

(-0 points)
	

	Analysis Start Date
	[image: image82.emf] 

 

              
         Ananlysis  was not started during the week assigned.

(-3.0 points)
	[image: image83.emf] 

 

              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	[image: image84.emf] 

 

              
         Lines requiring entries were left blank or incorrectly filled in.

(-0.5 points/blank entry x blank entries)

-0.5 x _______ = - _________
	[image: image85.emf] 

 

              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/10


OEWU 232

Water Technology Program

Fecal Coliform Analysis Rubric

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image86.emf] 

 

: replacing _______________________ (date of original analysis)         
Each student is to complete three valid fecal coliform analyses during the semester. If a fecal coliform analysis is invalid, the student is expected to repeat the analysis during another week in which fecal coliform analysis has not been assigned.  If a valid repeat fecal coliform analysis is not conducted, the zero received by the student for the invalid fecal coliform analysis will remain and be calculated into the final grade for the semester.  If a valid repeat is conducted, the score earned for the repeat analysis will replace the zero previously earned and be calculated into the final grade for the semester.
	Topic 


	Invalid

(Zero awarded for BOD analysis)
	Valid


	

	Incubation Time
	[image: image87.emf] 

 

               

       Incubation time was less than or greater than 24 hours ± 2 hours

Failure to correctly record date and time into and out of the waterbath on the benchsheet will be considered as incorrect incubation time.
	[image: image88.emf] 

 

                     

       Incubation time was within 24 hours  ± 2 hours
	

	Sample Holding Time 
	[image: image89.emf] 

 

                

        Sample holding time exceeded 6 hours

Failure to correctly record date and time of sampling and/or date and time analysis began will be considered as exceeding the holding time.
	[image: image90.emf] 

 

                      

       Sample holding time did not exceed 6 hours
	

	Insufficient Dilutions
	[image: image91.emf] 

 

               
         Insufficient dilutions resulting no icountable plates.
	[image: image92.emf] 

 

                    
        Sufficient dilutions were run resulting in at least one countable plate.
	

	Log Book Entry
	[image: image93.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image94.emf] 

 

               
        Analysis was properly logged into the lab log book.
	

	
	Incorrect
	Correct
	

	Math Calculations
	[image: image95.emf] 

 

              
        Math calculations are incorrect.

(-8 points)
	[image: image96.emf] 

 

              
        Math calculations are correct.

(-0 points)
	

	QA/QC Data
	[image: image97.emf] 

 

              
        Quality control information for membrane filters, m-FC broth, absorbent pads was not properly recorded on benchsheet.
(-5 points)
	[image: image98.emf] 

 

              
        Quality control information for membrane filters, m-FC broth, absorbent pads was properly recorded on benchsheet.
(-0 points)
	

	Analysis Start Date
	[image: image99.emf] 

 

              
         Ananlysis  was not started during the week assigned.

(-8 points)
	[image: image100.emf] 

 

              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	[image: image101.emf] 

 

              
         Lines requiring entries were left blank or incorrectly filled in.

(-1 points/blank entry x blank entries)

-1 x ________ = - _________
	[image: image102.emf] 

 

              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/25


OEWU 232

Water Technology Program

TSS  Analysis Rubric 

Influent Sample

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image103.emf] 

 

: replacing _______________________ (date of original analysis)         
Each student is to complete five TSS analyses on both influent and effluent samples during the semester. If a TSS analysis is invalid, the student is expected to repeat the analysis during another week in which TSS analysis has not been assigned.  If a valid repeat TSS analysis is not conducted, the zero received by the student for the invalid TSS analysis will remain and be calculated into the final grade for the semester.  If a valid repeat is conducted, the score earned for the repeat analysis will replace the zero previously earned and be calculated into the final grade for the semester.
	Topic 


	Invalid

(Zero awarded for TSS analysis)
	Valid


	

	Sample Dryness
	[image: image104.emf] 

 

                

        Sample was not sufficiently dry as difference between first weight and second weight was greater than 0.0005 gms and student failed to dry sample a third time to ensure dryness.
	[image: image105.emf] 

 

                

        Sample was sufficiently dry as difference between first weight and second weight was less than 0.0005 gms.


	

	 Statistical Validity
	[image: image106.emf] 

 

                

        Sample was not statistically valid as the weight of the sample was not at least 0.0025 gms.
	[image: image107.emf] 

 

                

        Sample was statistically valid as the weight of the sample was at least 0.0025 gms.
	

	Filter Prep
	[image: image108.emf] 

 

                

        Filters were not pre-washed with corresponding QA/QC.

Failure to log pre-wash data in lab book and log book is considered to be invalid preparation of filters.
	[image: image109.emf] 

 

                

        Filters were pre-washed with corresponding QA/QC.
	

	Sample Holding Time 
	[image: image110.emf] 

 

                

        Sample holding time exceeded 7 days

Failure to correctly record date and time of sampling and/or date and time analysis began will be considered as exceeding the holding time.
	[image: image111.emf] 

 

                      

       Sample holding time did not exceed 7 days
	

	Balance Zeroed
	[image: image112.emf] 

 

                

        Balance was not zeroed prior to analysis

Failure to correctly record that the balance was zeroed prior to analysis will be considered as balance not being zeroed prior to analysis.
	[image: image113.emf] 

 

                

        Balance was  zeroed prior to analysis


	

	Log Book Entry
	[image: image114.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image115.emf] 

 

               
        Analysis was properly logged into the lab log book.
	


	
	Incorrect
	Correct
	

	Math Calculations
	[image: image116.emf] 

 

              
        Math calculations are incorrect.

(-2 points)
	[image: image117.emf] 

 

              
        Math calculations are correct.

(-0 points)
	

	Sample Agreement
	[image: image118.emf] 

 

                

        Duplicate samples are not within 5% agreement of the average.

(-2 points)
	[image: image119.emf] 

 

                

        Duplicate samples are within 5% agreement of the average.

(-0 points)
	

	Analysis Start Date
	[image: image120.emf] 

 

              
         Ananlysis  was not started during the week assigned.

(-3.0 points)
	[image: image121.emf] 

 

              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	[image: image122.emf] 

 

              
         Lines requiring entries were left blank or incorrectly filled in.

(-0.5 points/blank entry x blank entries)

-0.5 x ________ = - _________
	[image: image123.emf] 

 

              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/10


OEWU 232

Water Technology Program

Microscopic Analysis Rubric

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image124.emf] 

 

: replacing _______________________ (date of original analysis)         
Each student is to complete nine dissolved oxygen readings, on each of the four aeration basin quadrants, during the semester. 
	Topic 


	Invalid

(Zero awarded for TSS analysis)
	Valid


	

	Meter Calibrated
	[image: image125.emf] 

 

                

        Sample was not collected from the correct location.
	[image: image126.emf] 

 

                

        Sample was  collected from the correct location.
	

	Log Book Entry
	[image: image127.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image128.emf] 

 

               
        Analysis was properly logged into the lab log book.
	

	
	Incorrect
	Correct
	

	Analysis Start Date
	[image: image129.emf] 

 

              
         Ananlysis  was not started during the week assigned.

(-1.0 points)
	[image: image130.emf] 

 

              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	[image: image131.emf] 

 

              
         Lines requiring entries were left blank or incorrectly filled in.

(-0.2 points/blank entry x blank entries)

-0.2 x ________ = - _________
	[image: image132.emf] 

 

              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/5


OEWU 232

Water Technology Program

MLSS  Analysis Rubric 

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image133.emf] 

 

: replacing _______________________ (date of original analysis)         
Each student is to complete five MLSS analyses on aeration basin samples during the semester. If a MLSS analysis is invalid, the student is expected to repeat the analysis during another week in which MLSS analysis has not been assigned.  If a valid repeat MLSS analysis is not conducted, the zero received by the student for the invalid MLSS analysis will remain and be calculated into the final grade for the semester.  If a valid repeat is conducted, the score earned for the repeat analysis will replace the zero previously earned and be calculated into the final grade for the semester.
	Topic 


	Invalid

(Zero awarded for TSS analysis)
	Valid


	

	Sample Dryness
	[image: image134.emf] 

 

                

        Sample was not sufficiently dry as difference between first weight and second weight was greater than 0.0005 gms and student failed to dry sample a third time to ensure dryness.
	[image: image135.emf] 

 

                

        Sample was sufficiently dry as difference between first weight and second weight was less than 0.0005 gms.


	

	 Statistical Validity
	[image: image136.emf] 

 

                

        Sample was not statistically valid as the weight of the sample was not at least 0.0025 gms.
	[image: image137.emf] 

 

                

        Sample was statistically valid as the weight of the sample was at least 0.0025 gms.
	

	Filter Prep
	[image: image138.emf] 

 

                

        Filters were not pre-washed with corresponding QA/QC.

Failure to log pre-wash data in lab book and log book is considered to be invalid preparation of filters.
	[image: image139.emf] 

 

                

        Filters were pre-washed with corresponding QA/QC.
	

	Sample Holding Time 
	[image: image140.emf] 

 

                

        Sample holding time exceeded 7 days

Failure to correctly record date and time of sampling and/or date and time analysis began will be considered as exceeding the holding time.
	[image: image141.emf] 

 

                      

       Sample holding time did not exceed 7 days
	

	Balance Zeroed
	[image: image142.emf] 

 

                

        Balance was not zeroed prior to analysis

Failure to correctly record that the balance was zeroed prior to analysis will be considered as balance not being zeroed prior to analysis.
	[image: image143.emf] 

 

                

        Balance was  zeroed prior to analysis


	

	Log Book Entry
	[image: image144.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image145.emf] 

 

               
        Analysis was properly logged into the lab log book.
	


	
	Incorrect
	Correct
	

	Math Calculations
	[image: image146.emf] 

 

              
        Math calculations are incorrect.

(-4 points)
	[image: image147.emf] 

 

              
        Math calculations are correct.

(-0 points)
	

	Sample Agreement
	[image: image148.emf] 

 

                

        Duplicate samples are not within 5% agreement of the average.

(-2 points)
	[image: image149.emf] 

 

                

        Duplicate samples are within 5% agreement of the average.

(-0 points)
	

	Analysis Start Date
	[image: image150.emf] 

 

              
         Ananlysis  was not started during the week assigned.

(-6.0 points)
	[image: image151.emf] 

 

              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	[image: image152.emf] 

 

              
         Lines requiring entries were left blank or were incorrectly filled in.

(-1.0 points/blank entry x blank entries)

-1.0 x ________ = - _________
	[image: image153.emf] 

 

              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/20


OEWU 232

Water Technology Program

MLVSS  Analysis Rubric 

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image154.emf] 

 

: replacing _______________________ (date of original analysis)         
Each student is to complete five MLVSS analyses on aeration basin samples during the semester. If a MLVSS analysis is invalid, the student is expected to repeat the analysis during another week in which MLVSS analysis has not been assigned.  If a valid repeat MLVSS analysis is not conducted, the zero received by the student for the invalid MLVSS analysis will remain and be calculated into the final grade for the semester.  If a valid repeat is conducted, the score earned for the repeat analysis will replace the zero previously earned and be calculated into the final grade for the semester.
	Topic 


	Invalid

(Zero awarded for TSS analysis)
	Valid


	

	Muffle Duration
	[image: image155.emf] 

 

                

        Sample was not muffled for the appropriate length of time.
	[image: image156.emf] 

 

                

        Sample was muffled for the appropriate length of time.
	

	 Muffle Temperature
	[image: image157.emf] 

 

                

        Sample was not muffled at the correct temperature.
	[image: image158.emf] 

 

                

        Sample was muffled at the correct temperature.
	

	Balance Zeroed
	[image: image159.emf] 

 

                

        Balance was not zeroed prior to analysis

Failure to correctly record that the balance was zeroed prior to analysis will be considered as balance not being zeroed prior to analysis.
	[image: image160.emf] 

 

                

        Balance was  zeroed prior to analysis


	

	Invalid Weight of MLVSS
	[image: image161.emf] 

 

                

        MLVSS concentration (mg/L)  exceeded the MLSS concentration (mg/L).
	[image: image162.emf] 

 

                

        MLVSS concentration (mg/L) did  not exceed the MLSS concentration (mg/L).
	

	Log Book Entry
	[image: image163.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image164.emf] 

 

               
        Analysis was properly logged into the lab log book.
	

	
	Incorrect
	Correct
	

	Math Calculations
	[image: image165.emf] 

 

              
        Math calculations are incorrect.

(-1 points)
	[image: image166.emf] 

 

              
        Math calculations are correct.

(-0 points)
	

	Sample Agreement
	[image: image167.emf] 

 

                

        Duplicate samples are not within 5% agreement of the average.

(-1 points)
	[image: image168.emf] 

 

                

        Duplicate samples are within 5% agreement of the average.

(-0 points)
	

	Analysis Start Date
	[image: image169.emf] 

 

              
         Ananlysis  was not started during the week assigned.

(-1.5 points)
	[image: image170.emf] 

 

              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	[image: image171.emf] 

 

              
         Lines requiring entries were left blank or were incorrectly filled in.

(-0.5 points/blank entry x blank entries)

-0.5 x ________ = - _________
	[image: image172.emf] 

 

              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/10


OEWU 232

Water Technology Program

pH  Analysis Rubric 

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image173.emf] 

 

: replacing _______________________ (date of original analysis)         
Each student is to complete four pH analyses on both influent and effluent samples during the semester. If a pH analysis is invalid, the student is expected to repeat the analysis during another week in which pH analysis has not been assigned.  If a valid repeat pH analysis is not conducted, the zero received by the student for the invalid pH analysis will remain and be calculated into the final grade for the semester.  If a valid repeat is conducted, the score earned for the repeat analysis will replace the zero previously earned and be calculated into the final grade for the semester.
	Topic 


	Invalid

(Zero awarded for TSS analysis)
	Valid


	

	Meter Calibrated/
Slope Range Validity
	[image: image174.emf] 

 

                

        pH meter was not calibrated prior to analysis or slope was outside of acceptable range.

Failure to correctly record that the pH meter was calibrated on the pH meter calibration log is considered to be non-calibration of the meter. 
	[image: image175.emf] 

 

                

        pH meter was calibrated prior to analysis and calibration was correctly recorded. Slope was within acceptable limits.
	

	Sample Holding Time
	[image: image176.emf] 

 

                

        Sample holding time exceeded 15 minutes

Failure to correctly record date and time of sampling and/or date and time analysis began will be considered as exceeding the holding time.
	[image: image177.emf] 

 

                

        Sample holding time did not exceed 15 minutes
	

	Log Book Entry
	[image: image178.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image179.emf] 

 

               
        Analysis was properly logged into the lab log book.
	

	
	Incorrect
	Correct
	

	Analysis Start Date
	[image: image180.emf] 

 

              
         Ananlysis  was not started during the week assigned.

(-1.0 points)
	[image: image181.emf] 

 

              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	[image: image182.emf] 

 

              
         Lines requiring entries were left blank.

(-0.2 points/blank entry x blank entries)

-0.2 x ________ = - _________
	              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/5


OEWU 232

Water Technology Program

Settleable Solids Analysis Rubric 

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis: replacing _______________________ (date of original analysis)         
Each student is to complete four settleable solids analyses on both influent and effluent samples during the semester. If a settleable solids analysis is invalid, the student is expected to repeat the analysis during another week in which settleable solids analysis has not been assigned.  If a valid repeat settleable solids analysis is not conducted, the zero received by the student for the invalid settleable solids analysis will remain and be calculated into the final grade for the semester.  If a valid repeat is conducted, the score earned for the repeat analysis will replace the zero previously earned and be calculated into the final grade for the semester.
	Topic 


	Invalid

(Zero awarded for TSS analysis)
	Valid


	

	Sample Location
	                

        Samples were not collected from correct sample location(s).
	                

        Samples were collected from correct sample location(s).
	

	Log Book Entry
	               
        Analysis was not properly logged into the lab log book.
	               
        Analysis was properly logged into the lab log book.
	

	
	Incorrect
	Correct
	

	Analysis Start Date
	              
         Ananlysis  was not started during the week assigned.

(-1.0 points)
	              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	              
         Lines requiring entries were left blank.

(-0.2 points/blank entry x blank entries)

-0.2 x ________ = - _________
	              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/10


OEWU 232

Water Technology Program

Settleometer/SVI Analysis Rubric 

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis: replacing _______________________ (date of original analysis)         
Each student is to complete four setteometer/SVI analyses on aeration basin samples during the semester. If a settleometer/SVI analysis is invalid, the student is expected to repeat the analysis during another week in which settleometer/SVI analysis has not been assigned.  If a valid repeat settleometer/SVI analysis is not conducted, the zero received by the student for the invalid settleometer/SVI analysis will remain and be calculated into the final grade for the semester.  If a valid repeat is conducted, the score earned for the repeat analysis will replace the zero previously earned and be calculated into the final grade for the semester.
	Topic 


	Invalid

(Zero awarded for TSS analysis)
	Valid


	

	Sample Location
	                

        Sample was not collected from correct location
	                

        Sample was collected from correct location.
	

	Corresponding Samples
	                

         Sample for settelometer/SVI was not the same sample as analyzed for MLSS/MLVSS
	                

        Sample for settelometer/SVI was  the same sample as analyzed for MLSS/MLVSS
	

	Log Book Entry
	               
        Analysis was not properly logged into the lab log book.
	               
        Analysis was properly logged into the lab log book.
	

	
	Incorrect
	Correct
	

	Math Calculations
	              
        Math calculations are incorrect.

(-1 points)
	              
        Math calculations are correct.

(-0 points)
	

	Graph
	                

        Graph was not accurately completed reflecting settling characteristics.

(-1.5 points)
	                

        Graph was  accurately completed reflecting settling characteristics.

(-0 points)
	

	Characteristics
	                

        Characteristics of supernatant and sludge not described.

(-1.5 points)
	                

        Characteristics of supernatant and sludge not described.

(-0 points)
	

	Analysis Start Date
	              
         Ananlysis  was not started during the week assigned.

(-3.0 points)
	              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	              
         Lines requiring entries were left blank.

(-0.5 points/blank entry x blank entries)

-0.5 x _______ = - _________
	              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/10


OEWU 232

Laboratory Analysis Schedule
Fall 2006
	Week
	Student #1
	Student #2
	Student #3
	Student #4
	Student #5
	Student #6
	Student #7
	Student #8
	Student #9

	Sept. 25
	1, 2, 3, 4, 5, 6, 7, 8, 10
	 2, 3, 4, 6, 7, 10
	1, 3, 4, 7, 9, 10, 11, 13
	1, 2, 3, 4, 5, 6, 7, 8, 10
	 2, 3, 4, 6, 7, 10
	1, 3, 4, 7, 9, 10, 11, 13
	1, 2, 3, 4, 5, 6, 7, 8, 10
	 2, 3, 4, 6, 7, 10
	1, 3, 4, 7, 9, 10, 11, 13

	Oct. 2
	 3, 4, 7, 9, 11,   13
	1, 2, 5, 6, 7, 8
	2, 3, 4, 7, 9,   13
	 3, 4, 7, 9, 11,   13
	1, 2, 5, 6, 7, 8
	2, 3, 4, 7, 9, 13
	 3, 4, 7, 9, 11, 13
	1, 2, 5, 6, 7, 8
	2, 3, 4, 7, 9,  13

	Oct. 9
	1, 3, 4, 7, 9, 13
	 3, 4, 7, 9, 11, 13
	1, 5, 7, 8
	1, 3, 4, 7, 9, 13
	 3, 4, 7, 9, 11, 13
	1, 5, 7, 8
	1, 3, 4, 7, 9, 13
	 3, 4, 7, 9, 11, 13
	1, 5, 7, 8

	Oct. 16
	 2, 5, 7, 8 , 12
	1, 2, 3, 4, 7, 9, 12, 13
	 2, 3, 4, 6, 7, 9,  12, 13
	 2, 5, 7, 8, 12 
	1, 2, 3, 4, 7, 9,  12, 13
	 2, 3, 4, 6, 7, 9,  12, 13
	 2, 5, 7, 8, 12 
	1, 2, 3, 4, 7, 9,  12, 13
	 2, 3, 4, 6, 7, 9,  12, 13

	Oct. 23
	1, 2, 3, 4, 6, 7, 9, 13
	5, 7, 8, 10, 
	1, 2, 6, 7, 10
	1, 2, 3, 4, 6, 7, 9, 13
	5, 7, 8, 10, 
	1, 2, 6, 7, 10
	1, 2, 3, 4, 6, 7, 9, 13
	5, 7, 8, 10, 
	1, 2, 6, 7, 10

	Oct. 30
	 2, 6, 7, 10
	1, 3, 4, 7, 9, 12, 13
	5, 7, 8, 11, 
	 2, 6, 7, 10
	1, 3, 4, 7, 9, 12, 13
	5, 7, 8, 11, 
	 2, 6, 7, 10
	1, 3, 4, 7, 9, 12, 13
	5, 7, 8, 11, 

	Nov. 6
	1, 5, 7, 8, 11, 
	2, 6, 7, 10
	1, 3, 4, 5, 7, 8, 9, 13
	1, 5, 7, 8, 11, 
	2, 6, 7, 10
	1, 3, 4, 5, 7, 8, 9, 13
	1, 5, 7, 8, 11, 
	2, 6, 7, 10
	1, 3, 4, 5, 7, 8, 9, 13

	Nov. 13
	2, 6, 7, 8, 10
	1, 2, 3, 4, 6, 7, 8, 9, 13
	2, 3, 4, 6, 7, 12
	2, 6, 7, 8, 10
	1, 2, 3, 4, 6, 7, 8, 9, 13
	2, 3, 4, 6, 7, 12
	2, 6, 7, 8, 10
	1, 2, 3, 4, 6, 7, 8, 9, 13
	2, 3, 4, 6, 7, 12

	Nov. 20
	November 20 – 24 Thanksgiving Holiday

	Nov. 27
	1, 3, 4, 7, 9, 12, 13
	1, 5, 7, 8, 11, 
	1, 2, 6, 7, 8, 10
	1, 3, 4, 7, 9, 12, 13
	1, 5, 7, 8, 11, 
	1, 2, 6, 7, 8, 10
	1, 3, 4, 7, 9, 12, 13
	1, 5, 7, 8, 11, 
	1, 2, 6, 7, 8, 10

	Dec. 4
	Proficiency Samples

Plant Shutdown and Clean-up

	Dec. 11
	Completion of Proficiency Samples

Walk-Thru

Final Exam Dec. 13,  4:00 – 6:00 p.m.


Analysis Legend:

 1 – Microscopic exam






 8 – pH run on influent and effluent




 2 – Total suspended solids (TSS) run on influent and effluent


 9 – Settlometer 

 3 – Mixed liquor suspended solids (MLSS)




10 – Fecal Coliforms

 4 – Mixed liquor volatile suspended solids (MLVSS)



11 – Chemical oxygen demand (COD) run on influent and effluent

 5 – Biochemical oxygen demand (BOD) run on influent and effluent

12 – Specific oxygen uptake rate (SOUR)

 6 – Settleable solids (SS) run on influent and effluent



13 – Sludge volume index (SVI)

 7 – Dissolved oxygen (D.O.)

OEWU 232

Laboratory Analysis Schedule
Fall 2006
	Week
	Student #10
	Student #11
	Student #12
	Student #13
	Student #14
	
	
	
	

	Sept. 25
	1, 2, 3, 4, 5, 6, 7, 8, 10
	 2, 3, 4, 6, 7, 10
	1, 3, 4, 7, 9, 10, 11, 13
	1, 2, 3, 4, 5, 6, 7, 8, 10
	 2, 3, 4, 6, 7, 10
	
	
	
	

	Oct. 2
	 3, 4, 7, 9, 11, 13
	1, 2, 5, 6, 7, 8
	2, 3, 4, 7, 9,  13
	 3, 4, 7, 9, 11, 13
	1, 2, 5, 6, 7, 8
	
	
	
	

	Oct. 9
	1, 3, 4, 7, 9, 13
	 3, 4, 7, 9, 11, 13
	1, 5, 7, 8
	1, 3, 4, 7, 9, 13
	 3, 4, 7, 9, 11, 13
	
	
	
	

	Oct. 16
	 2, 5, 7, 8, 12 
	1, 2, 3, 4, 7, 9,  12, 13
	 2, 3, 4, 6, 7, 9,  12, 13
	 2, 5, 7, 8, 12 
	1, 2, 3, 4, 7, 9,  12, 13
	
	
	
	

	Oct. 23
	1, 2, 3, 4, 6, 7, 9, 13
	5, 7, 8, 10, 
	1, 2, 6, 7, 10
	1, 2, 3, 4, 6, 7, 9, 13
	5, 7, 8, 10, 
	
	
	
	

	Oct. 30
	 2, 6, 7, 10
	1, 3, 4, 7, 9, 12, 13
	5, 7, 8, 11, 
	 2, 6, 7, 10
	1, 3, 4, 7, 9, 12, 13
	
	
	
	

	Nov. 6
	1, 5, 7, 8, 11, 
	2, 6, 7, 10
	1, 3, 4, 5, 7, 8, 9, 13
	1, 5, 7, 8, 11, 
	2, 6, 7, 10
	
	
	
	

	Nov. 13
	2, 6, 7, 8, 10
	1, 2, 3, 4, 6, 7, 8, 9, 13
	2, 3, 4, 6, 7, 12
	2, 6, 7, 8, 10
	1, 2, 3, 4, 6, 7, 8, 9, 13
	
	
	
	

	Nov. 20
	November 20 – 24 Thanksgiving Holiday

	Nov. 27
	1, 3, 4, 7, 9, 12, 13
	1, 5, 7, 8, 11, 
	1, 2, 6, 7, 8, 10
	1, 3, 4, 7, 9, 12, 13
	1, 5, 7, 8, 11, 
	
	
	
	

	Dec. 4
	Proficiency Samples

Plant Shutdown and Clean-up

	Dec. 11
	Completion of Proficiency Samples

Walk-Thru

Final Exam Dec. 13,  4:00 – 6:00 p.m.


Analysis Legend:

 1 – Microscopic exam






 8 – pH run on influent and effluent




 2 – Total suspended solids (TSS) run on influent and effluent


 9 – Settlometer 

 3 – Mixed liquor suspended solids (MLSS)




10 – Fecal Coliforms

 4 – Mixed liquor volatile suspended solids (MLVSS)



11 – Chemical oxygen demand (COD) run on influent and effluent

 5 – Biochemical oxygen demand (BOD) run on influent and effluent

12 – Specific oxygen uptake rate (SOUR)

 6 – Settleable solids (SS) run on influent and effluent



13 – Sludge volume index (SVI)

 7 – Dissolved oxygen (D.O.)

Note:  There is no correlation between this table (Page 20 and 21) and first table on Page 2.
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