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Appendix D – Components of a Trigger Action Response approach
	Component
	Description

	Environmental monitoring data
	Data collected from the site (quantitative measure of environmental indicators) that is used to track conditions and identify deviations from normal operations. This may include monitoring of background and baseline conditions.   

	Trigger
	These are specific and measurable. When breached, they will initiate a response from the duty holder. It may be appropriate that triggers are established using a tiered approach to allow staged levels of response, for example: 
Tier 1 (green, alert trigger) for early indication of potential impact or an emerging issue
Tier 2 (amber, action trigger) for indication of potential impact or moderate risk
Tier 3 (red, impact trigger) for realised impact or unacceptable risk.  
For example, an environmental objective for a site’s industrial wastewater treatment plant might be that the arsenic concentration in the discharge water should not exceed 0.01 mg/L. Tiered triggers may be set at 75%, 85% and 95% of this level so that the plant operator has an opportunity to implement corrective actions before the arsenic concentration in the discharge water exceeds the 0.01 mg/L water quality objective.
The tiered trigger levels should allow sufficient time for a duty holder to mobilise resources and implement actions to prevent harm to the environment and human health. Response effort should be proportional to the risk. The ‘traffic light’ system provides a quick visual indicator of escalating risk and the associated actions and resources needed to return to acceptable conditions (Tier 1).
Triggers may also require consideration of baseline or background conditions. EPA Publication 2033 Background levels methodology guidance provides further guidance on assessing background conditions. 

	Actions
	Actions are the immediate steps taken by a duty holder to ensure risk of harm is eliminated or minimised so far as reasonably practicable. With tiered triggers, the actions taken are aligned with the risk, and often increase in complexity and urgency:
A Tier 1 (green level trigger) may require further verification of the monitoring data, repeat testing or maintenance activities (assessment of how representative the result is).
A Tier 2 (amber level trigger) may require additional actions over and above a green level trigger. This could include increased monitoring frequencies, further investigations, testing and sampling, notification, or reduction of discharges. 
A Tier 3 (red level trigger) may include remedial activities, shutdown of a process, additional treatment.
Actions should be implemented early and before harm occurs. Actions should include a clear timeframe for completion, for example: re-sample within 7 days.

	Response
	Your monitoring program may document who is responsible for undertaking the actions. For example:
A green response could be managed by the environmental assessor/manager. 
An amber response could be notification to executive management, initiate options studies, prepare functional design and costings for treatment.
A red response could be notification to the regulator, other stakeholders , implement cleanup program, etc.


Two examples of Trigger Action Response Plans (TARPs) are included below. 
Example TARP #1 is tiered where the magnitude and scale of management responses increase as the risk of unacceptable impact to human health and the environment increases. This approach can provide early indication of exceedances and allows time to prepare suitable management controls. 
Example TARP #2 relies on comparing monitoring data to specific environmental objectives. This simplified approach is capable of identifying changes that may increase risk and can respond promptly to minimise impact to the environment.
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Example TAR #1 – Simple business with permitted discharge to creek
	XZY Pty Ltd operates an industrial site where process water is captured in lagoons, treated and discharged to a local creek under an EPA permission. A requirement of the EPA permission is that the discharge must meet water quality and flow rate criteria specified in the licence. In this example, acidic discharge could have a significant impact on the downstream ecosystems and therefore engineering and administrative controls are in place to minimise the risk of impact occurring.



	Tier
	Trigger 
	Action 
	Response

	Tier 1: Normal
	Effluent pH: 6 – 9
	Weekly check on pH sensor calibration by the site environmental officer (SEO).
	Email calibration to the site quality officer (SQO).
	Continue current operation – discharge quality and flow rate is well below licence conditions.

	Tier 1: Normal
	Flow rate: <3,000 L/day
	SEO to record flow meter reading in site log book weekly.
	Monthly totals to be emailed to the SQO before last Friday of month.
	Continue current operation – discharge quality and flow rate is well below licence conditions.

	Tier 2: Moderate risk (Alert)
	Effluent pH: 5 – 6
	SEO to use backup pH sensor to verify reading. Daily monitoring to be implemented for next 14 days and SQO alerted within 24 hours.
SEO to undertake visual inspection and inventory assessment of the acid storage facility within 24 hours.
Shift manager to inform team each daily pre-start regarding acid storage facility housekeeping and spill kit.  
	SQO to review pH data daily and assess for trend. Review treatment plant maintenance and inspection record.
Review training of team and procedures.
	Monitor closely and investigate causes – further decreases in pH or increase in flow rate may result in noncompliance.
Aim to return discharge quality and rate to normal conditions within 7 days.

	Tier 2: Moderate risk (Alert)
	Flow rate: 3,000 – 6,000 L/day
	SEO to check with shift manager on washdown water usage to identify anomalies and implement corrective action.  
SEO to divert excess flow to backup storage.
	Review training of team and procedures.  
	Monitor closely and investigate causes – further decreases in pH or increase in flow rate may result in noncompliance.
Aim to return discharge quality and rate to normal conditions within 7 days.

	Tier 3: High risk
	Effluent pH: <5
	SEO to implement dosing procedure immediately and monitor daily until return to normal conditions.
	Investigation of the source of the acid.  
Ecological inspection of downstream monitoring points within 2 weeks.
	Immediate response required to prevent environmental impact.  Breach of licence. Check EPA notification requirements.
Aim to return discharge quality and rate to Alert levels within 12 hours.

	Tier 3: High risk
	Flow rate: >6000 L/day
	SEO to shut down discharge (Tag Lockout by shift manager).
SQO to notify EPA.
	If frequency exceeds 2 events per annum, commission options study of site water balance.
	Immediate response required to prevent environmental impact.  Breach of licence. Check EPA notification requirements.
Aim to return discharge quality and rate to Alert levels within 12 hours.



Example TAR #2 – Complex industrial facility
	ZYY Pty Ltd operates a large industrial premises. The risk assessment undertaken for the site has identified a number of key activities that pose potential health and environmental risks:
1. Industrial incineration: The site’s discharge concentration limit of NOx (as NO2) in air emissions is 200 mg/m3. As part of obtaining approval for the air emissions, the business agreed to implement an additional technology, Selective Catalytic Reduction, into the process stream to minimise NO2 emissions.  
Waste handling: The site has a large hardstand and concrete apron where waste materials are received and processed prior to undergoing the incineration process. This hardstand is lined with 0.6 m of compacted clay. A groundwater monitoring bore was installed downgradient of this area to assess the performance of the lining as a control.
2. Vehicle refuelling: This part of the site has a number of above-ground storage tanks in bunded areas. Site operators are provided with spill kits and training about the use of this refuelling facility.  
3. Contact water management: Acidic leachate and runoff from the waste receival, bottom ash and fly ash storage areas has the potential to impact a nearby waterway. The contact water drainage system discharges into a retention basin, with release to waterway controlled via a gated valve structure.



	Operational risk area
	Segment
	Trigger 
	Action 
	Response

	Incinerator
	Air
	NO2 sensor detects concentrations below 200 mg/m3
	6-monthly calibration.
Maintenance of Selective Catalytic Reducer as per manufacturer’s recommendations. 
	Continue current operation – discharge quality complies with licence conditions.

	Incinerator
	Air
	NO2 sensor concentrations above 200 mg/m3
	Selective Catalytic Reduction process initiated immediately upon high concentration alarm.
	Selective Catalytic Reduction process stream is continued until NO2 concentrations fall below 200 mg/m3.  
If this treatment does not rectify the NO2 concentrations, then management to review and identification of best available techniques and technologies (BATT).
Act on EPA notification requirements, if any.

	Waste handling area
	Land
	Evidence of ponding/ depressions or surface damage noted at pre-start/tool box meeting.
	Site quality officer to inspect and photograph the hardstand condition within 7 days.  Depressions (evidence of water ponding) or damage in ground surface to be repaired with front end loader and documented in site log within 14 days of report.
	Continue current operation. Inspection and monitoring records to be made available to EPA on request.

	Waste handling area
	Groundwater
	Groundwater sampling detects pH <4
	Verify the groundwater result by resampling within 2 weeks. Initiate further groundwater investigations within 6 weeks.
	Continue current operation.  
Subject to the outcome of the groundwater investigations, review groundwater risks, as there may be a need for additional management actions.

	Vehicle refuelling area
	Land
	Fuel spill
	Site quality officer to complete an incident investigation and immediate clean up. Interview with operator, and review of fuel inventory within 2 weeks of spill report. Subject to the outcome of the investigation, there may be a Duty to notify EPA of notifiable incidents.
	Act on recommendations from the investigation.

	Contact water management
	Water
	Monitoring of retention basin water detects pH <4
	Site quality officer to record basin capacity using weir gauge board. Cease offsite discharge from retention basin until pH returns to 6–8. Dosing may be required to increase water pH. Lock and tag the valve within 24 hrs of low pH report.
Increase basin monitoring frequency to daily.
Review bunding condition and erosion controls in waste receival, bottom ash and fly ash stockpile areas within 14 days.
Undertake assessment to trace back source of low pH inputs into basin within 14 days.  
	If retention basin is at 80% capacity, emergency protocol to be implemented to reduce risk of overflow in case of rainfall event. Refer to ZYY Procedure EM-190
Monitoring frequency to be reduced when pH returns to 6–8.
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