Outline for Nutrient Removal Class 2010

8:00 a.m. – 4:00 p.m.     
8:00     Introduction

                        What are nutrients in wastewater?

                        Why do we need to remove them?

           

 Short history of nutrient removal

                         Biological vs. Chemical – the advantages of Bio-P

8:30     Nitrogen Removal



The nitrogen cycle



Nitrification 



Denitrification

                        WWTP configurations for nitrogen removal



Conditions necessary for optimal nitrogen removal

9:00     Phosphorus Removal



How biological phosphorus removal works



Configurations of wastewater facilities to remove phosphorus

                        Conditions necessary for optimal phosphorus removal

9:45     Break

10:00   Process control and monitoring of nutrient removal systems


            Process control and monitoring 

                        Parameters and operational adjustments for optimal nutrient removal

11:00   Troubleshooting biological nutrient removal problems



Influent problems

                        Process problems

                        Equipment and system design problems

11:50   Summary 

12:00   Lunch

1:00    Operating and troubleshooting nutrient removal systems


     Operator experiences – panel or roundtable discussions

2:00   Plant tour

2:30   Hands-on laboratory/process control


ORP


DO


Orthophosphate and nitrogen monitoring with spectrophotometers or kits (Hach?)


Advanced monitoring? (Total Phosphorus, Volatile Fatty Acids, Soluble COD) (Tracy?)

3:50    Wrap-up and evaluations

HANDOUTS:


General handout of presentation – manual to be developed 


Excel spreadsheets for process control


Contact information for other operators with bio-P removal and MPCA staff


Evaluations and questions concerning nutrient removal


