Planning Worksheet – Water Technology
Goal 5
Safe effective operation of water and wastewater facilities.
Student Learning Outcome 
Students will be able to conduct appropriate lab analysis (BOD analysis for wastewater).

Components of successful achievement

1.
Analytical preparation
2.
Conducts analysis (Day 1)
3.
Completes Analysis (Day5)
4.
Completes Analytical Results
Performance characteristics of each component

Component 1 Analytical preparation
· Prepares BOD dilution water
· Prepares glucose-glutamic acid standard the day of the analysis
· Collects and prepares seed sample 
· Calibrates pH meter
· Calibrates D.O. meter
· Collects influent and effluent samples
· Enters information into lab log book

Component 2 Conducts Analysis (Day 1)
· Identifies correct sample volume (seed, influent, effluent)
· Sets-up equipment and materials to conduct analysis
· Measures and if required adjusts pH on influent and effluent samples
· Measures and if required adjusts temperature on influent and effluent samples

· Conducts BOD analysis
· Enters “Day 1” information onto benchsheet

· Enters information into lab log book
Component 3 Completes Analysis (Day 5)
· Calibrates D.O. meter
· Completes analysis (Day 5) within the required incubation period.
· Enters “Day 5” information onto benchsheet
· Enters information into lab log book

Component 4  Completes Analytical Results
· Calculates BOD results 

· Evaluates results to determine if repeat analysis is required
Activities/Assignments

1) Students conduct three (3) complete sets of BOD analysis during the weeks assigned throughout the semester for OEWU 232
2) Students conduct BOD proficiency analysis
Assessment Type
1) BOD Analysis Rubic

2) BOD proficiency analysis

OEWU 232

Water Technology Program

BOD Analysis Rubric

Student:_________________________________
Date of Analysis:_________________________

Week Analysis Assigned (Date-Date):______________________________________________________

       Repeat Analysis[image: image1.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: image2.emf] 

 

                            

       Not within the range of 198 ± 30.5 mg/L
	[image: image3.emf] 

 

                    

       Within the range of 198 ± 30.5 mg/L


	

	Dissolve O2 Depletion

(Insufficient O2 Depletion) 
	[image: image4.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: image5.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: image6.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: image7.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: image8.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.
	[image: image9.emf] 

 

                     

       Incubation time was within 5 days ± 6 hours
	

	Sample Holding Time 
	[image: image10.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: image11.emf] 

 

                      

       Sample holding time did not exceed 48 hours
	

	D.O. Meter Calibration
	[image: image12.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: image13.emf] 

 

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


	

	Log Book Entry
	[image: image14.emf] 

 

               
        Analysis was not properly logged into the lab log book.
	[image: image15.emf] 

 

               
        Analysis was properly logged into the lab log book.
	


	
	Incorrect
	Correct
	

	pH Meter Calibration
	[image: image16.emf] 

 

              
        pH meter not calibrated or calibrated incorrectly.

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

(-5 points)         
	[image: image17.emf] 

 

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

(-0 points)
	

	Sample pH 
	[image: image18.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 

 -5points/effluent)
	[image: image19.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: image20.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: image21.emf] 

 

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

(-0 points)         
	

	Math Calculations
	[image: image22.emf] 

 

              
        Math calculations are incorrect.

(-10 points)
	              
        Math calculations are correct.

(-0 points)
	

	Seed Collection

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

(-0 points)
	

	Glucose – Glutamic Acid Preparation
	              
         GGA  was not prepared the day of analysis.

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

(-5 points)
	              
        GGA  was  prepared the day of analysis and correctly recorded on benchsheet.

(-5 points)
	

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

(-15 points)
	              
         Ananlysis  was  started during the week assigned.

(-0 points)
	

	Benchsheet Completion
	              
         Lines requiring entries were left blank.

(-1 points/blank entry x blank entries)

-1 x ________ = - _________
	              
         Lines requiring entries were completely and correctly filled in.

(-0 points)
	

	Total Points
	/50


Planning Worksheet – Water Technology

Goal 5

Safe effective operation of water and wastewater facilities.

Student Learning Outcome 

Students will be to make appropriate process control changes for various water processes. 

Components of successful achievement

1.
Identify water treatment processes 
2.
Identify components of each water treatment processes
3.
Indicate flow pattern through each water treatment process
4.
Identify or conduct analyses required for various processes 
5.
Explain or identify process information (flow rates, pressures, process control data) 
Performance characteristics of each component

Component 1 Identify water treatment processes
· Identify the erdlator
· Identify the sodium zeolite softener

· Identify the ultra filter (UF) 

· Identify the cartridge filter
· Identify the mixed media filter (MMF)
Component 2 Identify components of each water treatment process
· Identify various components of the erdlator
· Identify various components of the ultra filter (UF)
· Identify various components of the mixed media filter (MMF)
Component 3 Indicate flow patterns through each water treatment process
· Indicate flow pattern of the erdlator through various components
· Indicate flow pattern for each cycle of the sodium zeolite softener
· Indicate flow pattern for each cycle of the ultra filter
· Indicate flow pattern for each cycle of the mixed media filter (MMF)
Component 4  Identify or conduct analyses required for various processes
· Identify or conduct analyses related to the operation of the sodium zeolite softener
· Identify or conduct analyses related to the operation of the ultra filter (UF)
Component 5  Explain or identify process information (flow rates, pressures, process control data)
· Explain cleaning and pre-coating for DE filter

· Explain regeneration of sodium zeolite softener

· Identify flow rate and pressures of ultra filter (UF)

· Identify chemical used in cleaning of ultra filter (UF)

· Identify operational parameters of cartridge filter

· Identify differential pressure of mixed media filter (MMF)
Activities/Assignments

1)   OEWU 222 ( Water Systems Operations) Labs


Assessment Type

3) Walk-through exam using rubric
OEWU 222 
                                   Student Name: _____________________
Water Systems Operations            Date:_____________________________  
Walk Through Final Exam
	Identify the erdlator
	

	Identify the feed water pump.
	

	Show the flow pattern for the feed water into the reaction vessel
	

	Identify the chemical used to coagulate
	

	Identify the sludge thickener.
	

	Show the flow of the sludge through the system.
	

	Show the flow through the DE filter during precoat.
	

	Show the flow through the DE during service.
	

	Explain how you know when the DE filter has to be cleaned.
	

	Explain how to clean the DE filter.
	

	How much DE is needed for the DE filter
	

	Identify the DE septum.
	

	
	

	Identify the sodium zeolite softener
	

	What chemical is in the regeneration tank?
	

	What are the 3 stages required to regenerate the sodium zeolite softener
	

	Show the flow pattern for rinse.
	

	Show the flow pattern for service.
	

	Show the flow pattern for brining.
	

	What test is used to determine when the softener is exhausted?
	

	Show the flow pattern for backwash.
	

	What test is used to show rinsing is complete?
	

	How is the density of the concentration determined?
	

	Measure the specific gravity of the salt solution.
	

	Determine the % salt solution from the specific gravity reading.
	

	
	

	Identify the ultra filter (UF)
	

	What is the reject flow thru the UF?
	

	What is the reject pressure?
	

	Show the flow pattern for flushing the UF.
	

	Show the flow pattern for service on the UF.
	

	Where is the reject control valve?
	

	What is the product pressure?
	

	Where is the product line from the UF?
	

	What chemical was used to clean the UF?
	

	What lab test is used to determine the effectiveness of a UF?
	

	
	

	Identify the cartridge filter
	

	What is the differential pressure on the cartridge filters?
	

	When should the cartridge filters be replaced.
	

	How is the cartridge filter sized?
	

	
	

	Identify the  mixed media filter (MMF)
	

	Identify the filter material on top of the MMF.
	

	Identify the 5 layers of materials in the MMF.
	

	Show the flow through the MMF during service.
	

	Show the flow through the MMF during rinse.
	

	Show the flow through the MMF during backwash.
	

	Measure the differential pressure.
	


The above checklist is an assessment of the student’s ability to operate the equipment.

A “1” on the right hand column represents that the student knows the skill.

A “0” on the right hand column represents that the student does not know the skill.
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