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Completing this template will assist a public water system in meeting the requirements of Ohio Administrative Code Rule 3745-90-05 to evaluate the source water(s) and existing treatment processes during a HAB event. Each section refers to the guidance documents and includes expandable boxes for each entry.  A PWS may submit an alternate document as their TOP submission but it must include all required sections.
I. PWS Information and Existing Processes
	PWS Information

	PWS Name:
	     

	PWS ID#:
	     

	Date of Submission:
	     

	Designated Operator(s) in Charge:
	     

	PWS Representatives Completing Protocol

	Name:
	     
	Title:
	     

	Phone:
	(       )         -       Ext.      
	Email:
	     

	Signature:
	

	
	



A. Schematic
Provide a schematic that depicts, at minimum, all sources, treatment plant components/processes and chemical addition points. Identify treatment train sampling locations. The schematic may be attached separately. 


















B. Raw Water Sources
Identify all the source water bodies (river/stream, lake/reservoir, and ground water wells).  Provide detailed location(s) of all intakes. Describe normal operations for managing water flow from all raw water sources. 
	



C. Finished Water Sources
List supplying systems and/or emergency interconnections that can be used as alternate sources of finished water during a HAB event. If no interconnections with another PWS exist, describe the water system’s plan to provide water in the event of a HAB-related “Do Not Drink” advisory. Note: this information should be consistent with the water system’s contingency plan, required by OAC Rule 3745-85-01. 
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II. Establishing Triggers for Treatment Optimization Based on Raw and Finished Water Quality
A. Raw Water Screening Tools
List water quality parameters and tools used to monitor raw water.








B. Trend Analysis of Raw Water Indicators
List raw water quality indicators that the PWS intends to monitor that will be used to trigger optimization or avoidance actions. Identify monitoring locations, the indicator’s normal conditions, and the criteria that may indicate a HAB for each raw water quality indicator.
	Raw water quality indicator
	Monitoring Location and Frequency
	Normal Conditions
	Criteria that may indicate a HAB

	

	
	
	

	
	
	
	

	




	
	
	

	
	
	
	

	
	
	
	


Specify how the water system will respond to raw water HAB indicators.











C. Plant Treatment Process Observations That May Indicate a HAB
[bookmark: _Hlk536525422]List each operational indicator and the location and frequency of monitoring. Describe normal operating conditions for each parameter and changes that may indicate a HAB occurring in the source water.
	Operational indicator
	Monitoring Location and Frequency
	Normal Conditions
	Criteria that may indicate a HAB

	



	
	
	

	



	
	
	

	



	
	
	

	



	
	
	

	
	
	
	





Specify how the water system will respond to operational HAB indicators.




































III. Source Water Management Strategies
A. Avoidance Strategies
Describe avoidance strategies that can be used at the source water intakes and the triggers for implementation.














B. Source Water/Reservoir Management Strategies
Describe anticipated source/reservoir management strategies for your raw water sources and triggers for implementing a source treatment optimization strategy. 
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IV. Treatment Strategies Optimized for HABs
A. Permanganate
Describe the water system’s use of permanganate. Include the feed location(s), the usual dosage range, the trigger for changing feed rate during a HAB event, the dosage during a HAB event, and other treatment adjustments that may be needed as a result. Indicate if the use of permanganate varies on a seasonal basis. 


B. Chlorine Pre-Oxidation
Describe the water system’s use of pre-oxidation with chlorine. Include the feed location(s), the usual dosage range, the trigger for changing feed rate during a HAB event, the dosage during a HAB event, and other treatment adjustments that may be needed as a result. Indicate if the use of chlorine varies on a seasonal basis. If there are chlorine injection points that are typically not used, include these locations and describe the circumstances in which they would be used.







C. Chlorine dioxide or chloramines
Describe any use of chlorine dioxide or chloramines in treatment process and if any modifications to treatment that will occur during a HAB event.


D. Powdered activated carbon (PAC)
Describe the water system’s use of PAC. Include the feed location(s), the usual dosage range, the type of PAC typically used during HAB events, the trigger for changing feed rate during a HAB event, the dosage during a HAB event, and other treatment adjustments that may be needed as a result. Indicate if the use of PAC varies on a seasonal basis. 

E. Flocculation/Sedimentation
Describe anticipated optimization strategies for flocculation/sedimentation and triggers for initiating change in treatment.


F. Filtration
Describe anticipated optimization strategies for filters and triggers for initiating change in treatment. Include the usual backwash trigger and filter run time, the trigger for backwash frequency during a HAB event, how filter operation will be changed during a HAB event, and any other treatment adjustments that may be needed as a result.











G. Clearwells
Describe anticipated optimization strategies for clearwells. Estimate chlorine microcystins oxidation capacity under normal and optimized conditions using the AWWA CyanoTOX calculator and a safety factor of 2.


H. Other Treatment Processes
Describe all other treatment processes, how they can be optimized for cyantoxin removal, and indicate triggers for optimization.

I. Rate of Water Production
List anticipated optimization strategies for general operation and maintenance. Include the usual flow rate and duration of daily operations, usual number of shifts, employees per shift, the trigger for changing operations, and other treatment adjustments that may be needed as a result.















V. Treatment Optimization and Response to Raw and/or Finished Water Cyanotoxin Detections
Outline source, treatment and operations adjustments that will be made based on optimization strategies identified in Part III and/or IV, for each of the circumstances below
A. Microcystins detection in raw water or other raw water quality indicators or treatment process changes that indicate a HAB, but non-detect in finished water. 
Describe any actions or changes in response to this scenario. Response may vary based on microcystins concentration in raw water (e.g., 0.3-1.0 µg/L, 1.1-4.9 µg/L, ≥5.0 µg/L).












B. Microcystins detections in raw water greater than 5 ug/L, but non-detect in finished. 
Specify all response actions to this scenario. Consider conducting treatment train sampling and analyze total, intracellular, and extracellular microcystins to target optimization.
   

Subhead
Ut wisi enim ad minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis nisl ut aliquip ex ea commodo consequat. Duis autem vel eum this is a web link <epa.ohio.gov/dmwm/Home/Grants.aspx> iriure dolor in hendrerit in vulputate velit esse molestie consequat, vel illum dolore eu feugiat nulla facilisis at vero eros et accumsan et iusto odio dignissim qui blandit praesent luptatum zzril delenit augue duis dolore te feugait nulla facilisi. Delenit augue duis dolore te feugait nulla facilisi:
ut wisi enim ad minim veniam, quis nostrud exerci tation ullamcorper suscipit;
lobortis nisl ut aliquip ex ea commodo consequat; 
Duis autem vel eum; 
iriure dolor in hendrerit in vulputate; and 
velit esse molestie consequat.









C. Microcystins detected in finished water (>0.30 ug/L). 
Specify all response actions to this scenario. Consider maximum optimization and treatment options. Conduct treatment train analysis of total, intracellular and extracellular microcystins to target optimization, as well as distribution sampling. Look at alternate sources of finished water, if available. Notify Ohio EPA immediately.
   

Ut wisi enim ad minim veniam, quis nostrud exerci tation ullamcorper suscipit lobortis nisl ut aliquip ex ea commodo consequat. Duis autem vel eum this is a web link <epa.ohio.gov/dmwm/Home/Grants.aspx> iriure dolor in hendrerit in vulputate velit esse molestie consequat, vel illum dolore eu feugiat nulla facilisis at vero eros et accumsan et iusto odio dignissim qui blandit praesent luptatum zzril delenit augue duis dolore te feugait nulla facilisi.

Subhead




Contact
Submit a completed HAB optimization protocol to your appropriate district office, to the attention of the Drinking Water Manager:	
	Harmful Algal Bloom Treatment Optimization Protocol Template
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Ohio EPA — Northeast District Office
[bookmark: _Hlk5613602]DDAGW
2110 E. Aurora Road
Twinsburg, OH 44087
(330) 963-1200 
EPAHABmailbox@epa.ohio.gov

Ohio EPA — Southeast District Office
DDAGW
2195 Front Street
Logan, OH 43138
(740) 385-8501 
EPAHABmailbox@epa.ohio.gov


Ohio EPA — Central District Office
DDAGW
P.O. Box 1049
50 West Town Street, Suite 700
Columbus, OH 43216-1049
(614) 728-3778
EPAHABmailbox@epa.ohio.gov

Ohio EPA — Northwest District Office
DDAGW
347 N. Dunbridge Road
Bowling Green, OH 43402
(419) 352-8461
EPAHABmailbox@epa.ohio.gov

Ohio EPA — Southwest District Office 
DDAGW
401 East 5th Street
Dayton, OH 45402
(937) 285-6375
EPAHABmailbox@epa.ohio.gov
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