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Standard Operating Procedure (SOP) for Using Hydrochloric Acid (32%) for pH Correction 

Purpose:
To outline the procedure for safely and effectively using hydrochloric acid (32%) to adjust and correct pH levels in the shrimp tanks
Scope:
This procedure applies to all personnel responsible for the maintenance and operation of the RAS at Three Sixty Aquaculture.
Responsibilities:
· RAS Operators: Ensure the correct implementation of this SOP.
· Safety Officers: Ensure that all safety protocols are followed.
· Maintenance Personnel: Maintain the equipment used in the process.
Materials and Equipment:
· Hydrochloric acid (32%) in a 1000L Intermediate Bulk Container (IBC)
· Personal protective equipment (PPE) including gloves, safety goggles, face shield, acid-resistant apron and lab coat
· pH meter or pH test strips
· Digital scale (if diluting the acid)
· Transfer pump
· Forklift truck for manoeuvring the IBC
· Emergency eyewash and shower station
Procedure:
Preparation:
· Review the Safety Data Sheet (SDS) for hydrochloric acid to understand the handling and safety precautions.
· Put on appropriate PPE (gloves, safety goggles, face shield, acid-resistant apron, and lab coat).
· Ensure that the holding/mixing tank is clean and free from contaminants.
· Verify that the emergency eyewash and shower station is functional and accessible.
Manoeuvring the IBC:
· Inspect the forklift truck to ensure it is in good working condition.
· Carefully manoeuvre the 1000L IBC containing hydrochloric acid into place using the forklift truck.
· Position the IBC close to the holding/mixing tank and secure it to prevent accidental movement.

Connecting the IBC to the Pump:
· Ensure all connections and fittings are compatible and in good condition.
· Connect the IBC to the transfer pump using appropriate acid-resistant hoses and fittings.
· Double-check all connections to prevent leaks.

Calculating the Required Amount of Hydrochloric Acid:
· Measure the current pH level of the RAS water using a pH meter or test strips.
· Determine the desired pH level for optimal aquaculture conditions (see table 6 of biosecurity and system management document) 
· Calculate the volume of water in the RAS that needs pH adjustment.
· Use the following guideline to estimate the amount of hydrochloric acid needed. Typically, adding 1 mL of 32% hydrochloric acid to 1,000 liters of water will lower the pH by approximately 0.1 units. Adjustments should be based on empirical observations and system requirements.
Post-Adjustment Monitoring:
· After the IBC has been connected and pump switched on, continue to monitor the pH levels in the RAS at regular intervals (e.g., every hour) for the next 24 hours.
· Record all pH readings and any observations in the system logbook.
Cleanup:
· Take empty IBC to storage area for collection by Gower Chemicals
Safety and Environmental Considerations:
· Always handle hydrochloric acid with care, following the guidelines in the SDS.
· Avoid inhalation and contact with eyes, skin, and clothing.
· Use in a well-ventilated area.
· Dispose of any waste materials in accordance with local environmental regulations.
Documentation:
· Maintain records of all pH adjustments, including the date, time, amount of hydrochloric acid used, initial and final pH levels, and any observations.
· Keep this SOP and SDS for hydrochloric acid accessible to all personnel.
Review and Updates:
This SOP should be reviewed annually and updated as necessary to reflect changes in procedures or safety regulations.
Any changes to the procedure should be documented and communicated to all relevant personnel.
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