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	Intended Use: This Action Tree is a tool designed to support chloride source identification and reduction in water treated and discharged by a given wastewater treatment facility. The actions identified in this tool can be used to inform and develop a Permittee's Chloride Investigation and Minimization Plan (Plan), and to identify long-term potential solutions a Permittee can apply to eventually meet the underlying chloride water quality standard at Minn. R. 7050.0220, subp. 4.
	The Plan, in addition to the identification of an alternate effluent chloride limit that reflects the Highest Achievable Condition (HAC), is required by the MPCA as one of the conditions to grant a chloride variance under 40 CFR § 131.14(b)(1)(iii). Plans are due to the MPCA within 180 days of final permit issuance and subsequent approval of the chloride variance request.
	Any actions identified in this tool will be included in reissued NPDES/SDS permits for facilities with an approved chloride variance. Completing the action tool is not, in and of itself, sufficient to satisfy the terms of a reissued permit or chloride variance.
	Questions: If you have any questions regarding the Action Tree or instructions, contact the MPCA Variance Coordinators by email at 
	WQSVariances.MPCA@state.mn.us
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Instructions
	Instructions:
	Starting in the "Action Tree" tab, work down the list of possible actions or activities that would be possible actions that would allow the Permittee to achieve chloride source and/or treatment reductions. This tool is intended to be used such that the Permittee is able to identify the best chloride reduction options for their community, understanding that not all potential actions will be workable but there still has to be progress made towards meeting the chloride water quality standard.
	Note that some of the listed actions or activities are locked in the spreadsheet and cannot be removed from the list. Those activities are required of all Permittees seeking a chloride variance, and each will automatically be included and enforceable in a final NPDES/SDS permit reissuance. The remainder of the actions and activities are selected by default. The MPCA is available to work through the Action Tree with a Permittee if desired.
	Once a Permittee has identified actions and activities that can be taken to reduce chloride, move onto the "Top Sources" tab. In this tab, identify the top ten chloride sources in your community. These may be municipal, industrial, and/or commercial sources, or residential or other nonpoint sources. Some communities may have fewer than ten sources, while some may have more. The top ten list is intended as a start to source identification and as a means to focus reduction efforts. This list can be revisited with each subsequent variance request.
	The "ReadMe" tab defines and describes each of the components of the Action Tree. Further questions can be directed to the MPCA Variance Coordinators.









Action Tree 
	Chloride Variance Action Tree
	Template for modification in individual permits - to be refined prior to permit issuance. Activities will be based upon size and complexity of community.  

				Anticipated Year(s) of Action check marks will correspond to required documentation for report submittals to MPCA.																Anticipated Outcome(s) and/or report deliverable (to be modified for each permit)	MPCA Comments (post-review)
				Within 180 Days	Permit 1 (Phase 1)					Permit 2 (Phase 2)					Permit 3 (Phase 3)
					Year 	Year 	Year 	Year 	Year 	Year 	Year 	Year	Year	Year	Year	Year	Year	Year	Year
	Source Category	Activity Category	Activities (education, outreach, monitoring, ordinances, etc.)	Immediately Upon Issuance	1	2	3	4	5	6	7	8	9	10	11	12	13	14	15
	Total Facility	Permit	Begin drafting and complete the permit-required Chloride Investigation and Minimization Plan (Plan)	x																Completed Chloride Investigation and Minimization Plan, submitted for review and approval by MPCA staff.

This is a permit requirement.
	Total Facility	Sampling	Calculate current chloride load to facility headworks using effluent chloride concentration sampling and influent flow sampling, as required by permit.	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	Identify existing chloride load to WWTP. Chloride concentration in the influent is expected to be equivalent to chloride concentration in the effluent, as no chloride is removed during the treatment process. It is reasonable to use effluent chloride data to determine influent load.

Influent flow and effluent chloride monitoring are permit requirements.
	Total Facility	Analysis	Determine total facility load reduction needed to meet final WQBEL.	x						x					x					Identify reductions needed to attain compliance with limit.

This is a permit requirement.
	Total Facility	Permit	Draft and submit permit-required annual progress report by January 31st of each year.		x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	This is a permit requirement.
	Drinking water	Analysis	Re-evaluate feasibility of centralized softening to attain compliance with final chloride limit (using eligibility tool, wq-wwprm2-17).				x					x					x			This will be required during permit review if the permittee is interested in variance reissuance, as granting the variance depends primarily on socioeconomic eligibility.
	Drinking Water	Implementation	Identify and apply for (if applicable) infrastructure-related grants, loans, or other funding opportunities that may cover, in whole or in part, the cost of constructing or upgrading centralized drinking water treatment to reduce chloride.				x					x					x			For communities that are unable to meet chloride limits at the WWTP in the short-term but would likely be able to meet effluent limits by treating drinking water for chloride. If no funding sources are identified, note that in the relevant annual report.

Note that the proposed timeline for these actions aligns with the re-evaluation of the chloride variance eligibility tool.
	Top 10	Analysis	Identify top ten suspected sources of chloride in the community. Consider ways to work with those sources to propose a control strategy to reduce chloride at the source.	x	x					x					x					Identify most likely sources of chloride in a community, to focus reduction efforts & propose control strategy.

This action is required for communities to which it is applicable (have identifiable sources). Not all communities will have ten sources; some will have more.
	Top 10	Analysis	Monitor concentration and flow, then calculate chloride load, for each of the sources identified in the Top 10 inventory.			x					x					x				Gather actual loading data from likely sources
	Top 10	Analysis	Determine actions that could be taken at each of the sources in inventory. Estimate load reduction anticipated through implementation of each activity.			x					x					x				Determine reduction actions and estimated reductions
	Top 3	Implementation	Implement specific actions* to reduce chloride at top (3) facilities. 				x					x					x
	Top 3	Sampling	Monitor concentration and flow from discharge following implementation of actions at top  (3).				x					x					x			Implement reduction outcomes-reduce influent chloride
	Top 3	Analysis	Calculate pollutant load at top (3) and determine additional reductions necessary to meet goals, if any.				x					x					x
	Top 3	Analysis	Review need for and/or revise user agreements at top (3) facilities.				x					x					x
	Top 3	MnTAP	Coordinate with Industrial facilities with high chloride discharge to determine how/if chloride can be reduced (check with MPCA to determine if a MnTAP intern or other resources are available to help).				x					x					x
	Next 3	Implementation	Implement specific actions* to reduce chloride at next  (3) facilities. 					x					x					x
	Next 3	Sampling	Monitor concentration and flow from discharge following implementation of actions at next  (3).					x					x					x
	Next 3	Analysis	Calculate pollutant load at next (3) and determine additional reductions necessary to meet goals, if any.					x					x					x
	Next 3	Analysis	Review need for and/or revise user agreements at next (3) facilities.					x					x					x
	Next 3	MnTap	Coordinate with Industrial facilities with high chloride discharge to determine how/if chloride can be reduced (check with MPCA to determine if a MnTAP intern or other resources are available to help).					x					x					x
	Last 4	Implementation	Implement specific actions* to reduce chloride at next  (4) facilities. 						x					x					x
	Last 4	Sampling	Monitor concentration and flow from discharge following implementation of actions at next  (4).						x					x					x
	Last 4	Analysis	Calculate pollutant load at next (4) and determine additional reductions necessary to meet goals, if any.						x					x					x
	Last 4	Analysis	Review need for and/or revise user agreements at next (4) facilities.						x					x					x
	Last 4	MnTap	Coordinate with Industrial facilities with high chloride discharge to determine how/if chloride can be reduced (check with MPCA to determine if a MnTAP intern or other resources are available to help).						x					x					x	Communicate with industrial facilities and develop strategies for chloride reduction
	Residential	Sampling	Sample sewer chloride concentrations from residential neighborhoods and/or institutions.	x	x					x					x					Identify spatial relationships of sources in collection system
	Institutional			x	x					x					x
	Residential	Analysis	Use concentration results and estimated flow to calculate residential and/or institutional chloride load.	x	x					x					x					Identify existing residential and institutional load
	Institutional			x	x					x					x
	Residential	Analysis	Develop residential and/or institutional load reduction target(s) based upon the implementation of  activities.		x						x					x				Develop load reduction goals based upon actual loading data
	Institutional				x						x					x
	Residential	Education/Outreach	Conduct survey of softener use/age/type. Determine chloride pollutant load reduction that could be achieved with tuning or replacing ion exchange softeners.			x	x				x	x				x	x			Identify chloride loading from institutional softeners, determine chloride reduction potential
	Institutional					x	x				x	x				x	x
	Residential	Education/Outreach	Partner with local water softening companies and plumbers to identify business/commercial/industrial facilities that may have outdated water softeners. 			x	x				x	x				x	x			Utilize local softening companies to identify large low-efficiency softening systems
	Institutional					x	x				x	x				x	x
	Residential	Education/Outreach	Investigate whether a tune-up/softener replacement incentive program could work to reduce chloride in your community. If found to be feasible, develop and implement the program.					x	x				x	x				x	x	Identify where there may be opportunities to use these types of programs to encourage the use of more efficient point-of-entry softeners. Report findings when appropriate.
	Institutional							x	x				x	x				x	x
	Residential	Education/Outreach	Provide outreach to homeowners to educate about the threat of softener salt and promote tune-up softener replacement incentive program. (i.e. verbal or handouts)					x	x				x	x				x	x	Determine number and types of residential softeners, begin educating homeowners re chloride concerns
	Institutional							x	x				x	x				x	x
	Residential	Education/Outreach	Encourage water conservation practices to reduce the amount of water needing to be softening, therefore reducing chloride discharge. Develop educational materials and document distribution/implementation of actions.	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	Develop water conservation educational materials, reduce volume of potable water to be softened.
	Institutional			x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x
	Residential	Analysis	Determine number of septic systems in the community. Target them for water softening education and reductions.		x					x					x					Inventory septic systems, educate users to reduce chloride discharge to GW
	Institutional				x					x					x
	Residential	Analysis	Evaluate iron levels in source drinking water. Determine if iron filters are installed where iron is high to improve efficiency of water softeners. Document results.		x					x					x					Assess and reduce iron in source water to optimize softening
	Institutional				x					x					x
	Industrial	Sampling	Test soils for potassium before applying KCl/potash to ag areas on city owned property. Do not apply over agronomic rate. Document agronomic rate and amount applied.			x					x					x				Assess soils to ensure need prior to KCl/Potash application, reduce non-point chloride
	Municipal					x					x					x
	Commercial					x					x					x
	Residential	Education/Outreach	Contact MPCA Chloride Reduction coordinator, Brooke Asleson, to receive updates on opportunities. Document ongoing opportunities and those that permittee may be able to take advantage of.	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	Communicate with MPCA to evaluate chloride reduction activities 
	Institutional			x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x
	Residential	Education/Outreach	Apply for an MPCA chloride reduction grant or loan.		x		x		x	x		x		x	x		x		x	Submit chloride reduction grant/loan proposals
	Institutional				x		x		x	x		x		x	x		x		x
	Winter Maintenance	Training	Have winter maintenance staff and City contractors attend training and maintain Smart Salting certification. Document number of staff attending training annually.		x				x				x				x			Trained staff will reduce salt application and reduce non-point chloride
	Winter Maintenance	SSAT	Document current municipal salt use (mass) and determine exact reduction through implementation of Smart Salt Application Tool (SSAT) activities.		x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	Document actual non-point source reductions through SSAt implementation
	Winter Maintenance	SSAT	Use the SSAt to track implementation of new practices. Document new practices in annual report.		x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	Track new practices, document reduction efforts.
	Winter Maintenance	SSAT	Document use of the Smart Salting Application Tool (SSAT) to evaluate areas of winter maintenance and dust control where reductions are possible.				x					x					x
	Winter Maintenance	Education/Outreach	Work with local privately-owned salting businesses to educate on salt application and use of smart salting practices.		x		x		x		x		x		x		x		x	Educate local winter maintenance contractors; reduce non-point chloride
	Winter Maintenance	Ordinance	Implement an ordinance to reduce de-icing salt use in the community. MPCA has a model ordinance that can be implemented.					x	x											Enact ordinance to reduce de-icing salt and reduce non-point chloride
	Winter Maintenance	Education/Outreach	Educate residents and business owners on the impacts of chloride to the environment and ways they can reduce it (de-icing and water softening).	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	x	Educate residents and business owners; reduce non-point chloride
	Winter Maintenance	Education/Outreach	Implement the Izaak Walton League’s Winter Salt Watch program to engage residents in testing local waters for chloride. 			x		x			x		x			x		x		Engage residents and increase public awareness of chloride issues
			Total number of annual actions	13	24	19	24	20	23	21	22	23	21	20	22	21	25	19	21

	* Specific actions may include implementation of best management practices (BMPs ), modifying user agreements, educating users, adapting general permits,  and/or updating ordinances.







































https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fsmartsaltingtool.com%2F&data=04%7C01%7Csteven.weiss%40state.mn.us%7C8ee23f0e79bc46e9ec6d08d98f576ec6%7Ceb14b04624c445198f26b89c2159828c%7C0%7C0%7C637698427940544363%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=guYXgeFbb4Nq8O0ckG4ewynzOVR8G%2BJzpj2zd6kx0tU%3D&reserved=0https://www.pca.state.mn.us/sites/default/files/p-tr1-54.pdfhttps://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.iwla.org%2Fwater%2Fstream-monitoring%2Fwinter-salt-watch&data=04%7C01%7Csteven.weiss%40state.mn.us%7C8ee23f0e79bc46e9ec6d08d98f576ec6%7Ceb14b04624c445198f26b89c2159828c%7C0%7C0%7C637698427940554328%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=wwn%2FpwGXW3lFBeOOtk%2BViZADmy1wmDUkmuH8b9Yb2wQ%3D&reserved=0
Top Sources
	Top 10 sources of chloride (if applicable)
	Rank	Name
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	Top 3	, , 
	Next 3	, , 
	Last 4	, , , 
	Top 10 Sources	, , , , , , , , , 

	Note: the inventory of chloride sources will be different for each community. Some may only have a few - others over 30. The intent here is to provide a place on the individual city's action plan to rank and inventory potential chloride sources. The rank references determine the order of implementing actions in the Action Tree.


ReadMe
	This sheet describes each of the components of the Action Tree, and is intended to help those filling it out to better understand the options presented.
	Column heading	Description
	Source Category	The broadly-defined source of chloride impacting effluent concentrations at the facility in question
	Activity Category	The broad classification of the tool or resource that will be used to implement actions
	Activities	Specific actions that will be used to reduce chloride contributions to surface water and, subsequently, wastewater effluent
	Anticipated year(s) of action	The relative year during which time an activity will be conducted
	Anticipated outcomes and/or deliverables	Specific reason and explanation for why a chosen activity is relevant and what that activity will result in
	Source Category	Description
	Total Facility	These are conditions that will be included in the permit and are non-negotiable for Permittees requesting a chloride variance
	Drinking Water	Chloride coming from the centralized treatment of drinking water and subsequent processing of that pre-treated wastewater
	Industrial	Privately-owned, for-profit entities that engage in manufacturing/production
	Municipal	Chloride coming from municipal sources, including drinking water treatment, wastewater treatment, and/or municipally-owned land and facilities
	Commercial	Retail or other privately-owned, for-profit entities that engage in the direct-to-consumer sale of goods and services
	Residential	Chloride in the waste stream due to in-home use by residents
	Institutional	Chloride coming from schools, churches, or other non-Government entities
	Winter Maintenance	Chloride coming from any entity planning for and/or applying salts as part of the maintenance of a commercial, institutional, residential, or municipal property
	Top 10	The ten sources that contribute (or could be reasonably assumed to contribute) the most chloride in wastewater treated by the permittee - these could include, but are not limited to, municipal, industrial, and/or commercial sources. There may be fewer or more than ten sources in a given community.
	Top 3	The three sources that contribute (or could reasonably assumed to contribute) the most chloride in wastewater treated by the permittee
	Next 3	The fourth, fifth, and sixth sources identified as contributors (or potential contributors) to chloride in wastewater treated by the permittee
	Last 4	The seventh, eighth, ninth, and tenth sources identified as contributors (or potential contributors) to chloride in wastewater treated by the permittee
	Activity Categories	Description
	Analysis	Activity requires review of information that could lead to a decrease in the chloride concentration in the effluent
	Education/Outreach	Activity requires providing or suggesting educational opportunities or other resources to encourage the pre-treatment/prevention of chloride pollution in water pre-treatment
	Implementation	Activities requiring a specific action to reduce chloride in facility effluent
	MnTAP	Activity requires reaching out to MnTAP, or the Minnesota Technical Assistance Program, for assistance with reaching chloride reduction goals
	Ordinance/Policy	Activity requires the development and proposal of a city or county ordinance that will lead to chloride reduction
	Permit	Activity required by a facility permit
	Sampling	Activity requires monitoring and collecting data to inform whether or not actions are working to reduce chloride
	SSAT	Activity requires the Permittee to use the Smart Salting Application Tool (SSAT) to identify ways to reduce the use of salt for winter maintenance and dust suppression activities
	Training	Activity requires informal or formal training that could lead to chloride source reductions in a community
	Activities	Each row includes a different, unique potential activity that a permittee can support in order to reduce chloride.
	Anticipated year(s) of action	Description
	180 Days/Immediately Upon Issuance	An "X" in this column indicates that the permittee is responsible for completing this activity, including submitting the deliverable to the MPCA, within 180 days of permit issuance/reissuance
	Permit 1	First regular five-year review and reissuance of permit and variance, if applicable. Each five-year permit term is further divided to indicate the year an action/activity needs to be completed.
	Permit 2	Second regular five-year review and reissuance of permit and variance, if applicable. Each five-year permit term is further divided to indicate the year an action/activity needs to be completed.
	Permit 3	Third regular five-year review and reissuance of permit and variance, if applicable. Each five-year permit term is further divided to indicate the year an action/activity needs to be completed.
	Anticipated outcomes and/or deliverables	Each row includes the specific reason the associated action/activity was chosen and what outcome and/or deliverable of that specific action/activity is expected.
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