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The purpose of the NSW DCP mitigation action planning element is to identify, evaluate, and prioritize actions to conserve water and improve resiliency before drought conditions, for the critical resources identified during the vulnerability assessment. The critical resources identified during the vulnerability assessment include: instream natural resources, water dependent recreation, commercial irrigation, municipal water use, and municipal commercial/industrial use.
This DCP is intended to initiate ongoing, collaborative drought planning in the NSW study area. Over time (i.e., during a recurring period to update the DCP), mitigation actions should be reviewed and adjusted based on new information, completed tasks, and how well they serve the needs of decision makers and their constituents. 
Background Information
The 10-Step Drought Planning Process, published by Dr. Wilhite founding director of the National Drought Mitigation Center, based at the University of Nebraska-Lincoln, has been utilized by states, tribes, and countries around the world since its original publication in the 1990’s. Wilhite and others have continued to revise the process over the years. In their 2005 publication (Wilhite et al. 2005) drought mitigation is defined as “…actions taken in advance of or in the early stages of drought that reduce the impacts of the event.” Based on an analysis of underlying causes of drought vulnerability, mitigating actions can be identified by a drought plan working group. Wilhite et. al. provide the following sequence of questions that may be asked to support identification of such actions:
· Can the underlying cause be mitigated (can it be modified before a drought)? If yes, then how?
· Can the underlying cause by responded to (can it be modified during or after a drought)? If so, then how?
· Is there some underlying cause, or aspect of the underlying cause, that cannot be modified and must be accepted as a drought-related risk for this activity or area?
The U.S. Bureau of Reclamation (Reclamation) Drought Resiliency Program defines drought resiliency as “…the capacity of a community to cope with and respond to drought (USBR 2015).” The US Bureau of Reclamation program, as evidenced by its funding emphasis, focuses on mitigation actions that will build long-term resiliency to drought and avoid the typically higher cost approach of implementing emergency response actions. Specifically, to be eligible for USBR Drought Resiliency Program funding mitigation actions should build resiliency to drought by achieving the following objectives:  
· Increasing the reliability of water supplies and sustainability
· Improving water management and increase operational flexibility
· Implement systems to facilitate the voluntary sale, transfer, or exchange of water 
· Providing benefits for fish and wildlife and the environment (e.g. water quality)
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NSW DCP Mitigation Action development process
A Working Group of resource management professionals was convened to review and provide feedback for developing NSW DCP mitigation actions. Workshop meetings were held on August 24 and September 27, 2016 to discuss draft materials and provide feedback. An overview of the process and the results of each step are presented in this section. The final list of Working Group participants is provided in Appendix A of this DCP. Development of mitigation actions followed a three step process, which is described below.
Step 1 – Establish a goal for mitigation actions
Through the combination of workshop input and overall feedback, the following goal was developed to inform the general types of mitigation actions and roles and responsibilities of participants.
Through a combination of individual and collective mitigation actions NSW DCP mitigation actions will:
· Reduce the severity of potential drought risks and impacts, thereby decreasing sector vulnerabilities and the need for response actions. 
· Lay the groundwork for effective response to drought should they need to occur. 
· Consist of short term and long term activities carried out by individual organizations according to each entity’s needs and abilities. 
· Assist watershed wide programs such as monitoring, messaging, and funding of important key watershed actions. 
In addition to the overall goal provided above, goals have been developed for each vulnerable sector. These goals are included in Table 1.  
Step 2 - Develop a menu of mitigation actions for each sector
Table 1 provides a menu of mitigation actions that entities in the NSW DCP are currently conducting as well as future potential actions that they may undertake. Generally speaking, mitigation actions fell into the following categories:
· Improve understanding of an organizations system risks and inefficiencies (i.e., by understanding the system as a whole, improvements can be made strategically to gain greatest benefit per dollar)
· Improve system efficiencies (i.e., implementing specific projects as opposed to studies)
· Increase natural system resiliency (e.g. habitat improvements)
· Improve resiliency of water dependent recreation providers
· Collective or multi-sector efforts
· Drought monitoring
· Public education programs
· Preparing for response actions (i.e., messaging and mechanisms in place so ready when drought hits)
· Securing funding for priority collective actions and NSW DCP organizational structure
Note that the above list of actions align well with the Reclamations Drought Resiliency Program funding objectives listed in Section 2 above.  However, a closer look at Reclamation funding requirements should be undertaken before assuming that all future potential projects included in this DCP could potentially be funded by the Reclamation Drought Resiliency Program. For example, Reclamation notes that to avoid duplication with the WaterSMART Grants program, projects focused on water conservation, such as canal lining or piping to conserve water, landscape irrigation measures, and others, are not eligible for funding under the Drought Resiliency Program (Reclamation 2015).
Step 3 – Prioritize mitigation actions and a timeline for implementation
From the list of current and future potential actions provided in Table 1, each group member prioritized key actions to be carried out by their organization in the short term (i.e., one to three years) and long term (greater than four years) as part of their contribution to the NSW DCP efforts. Combined, the individual actions cover the range of vulnerable sectors identified in the watershed. Similarly, collective (i.e., multi-sector) actions were reviewed and prioritized. Priority short and long term mitigation actions are provided in Table 2.
Prioritization was based on group consensus that the projects should be included on the DCP priorities list. Group discussion about each project focused on factors including costs relative to drought resiliency benefits, technical and regulatory complexity, community support, and potential co-benefits (e.g. developing an alternate municipal water source would also provide resiliency to earthquake hazard). Through these discussions, a draft (qualitative) screening criteria matrix was developed to support future prioritization efforts. The draft matrix is provided in Appendix XX.
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Table 1 Sector Goals and Current and Future Potential Mitigation Actions
	Sector
	Goals for Sector
	Use/User/Mitigation Action Lead
	Current Activities
	Future Potential Activities

	Instream natural resources (ie., fish, water quality)
	Address the key limiting factors affecting native fish and wildlife, water quality, and flows in the basin by conserving and enhancing the ecological processes upon which they rely. (from the Willamette Action Plan)
	N. Santiam Watershed Council (NSWC)
	· Beaver aided restoration and floodplain restoration for groundwater recharge
· Tree replanting with southern species
· Assisting canyon-area cities with water/wastewater special district formation
· Integrate with Willamette Action Plan actions to address limiting factors
· Planting riparian buffers
	· Partner with County to develop a N. Santiam specific conservation fund (possibly under  Office of Emergency Management)
· Construct cold water refugia
· Screen water diversions
· Conduct other ecosystem restoration actions (eg., Idanha revetment/floodplain)

	
	
	Oregon Department of Forestry
	· Monitoring for insects and disease in riparian areas
	

	
	
	Oregon Water Resources Dept.
	
	· Enforce against illegal water use

	River dependent recreation
	Provide opportunities for river dependent recreation to meet current levels of socio-economic need during drought
	River boating/fishing - as represented by Outdoor Excursions
	
	

	
	
	Reservoir recreation - as represented by marinas and Detroit Lake Business Assn.
	
	· Excavate at marinas to allow usage at low water
· Get funds for new water park
· Extend boat ramps
· Detroit Lake Recreation Master Plan

	Irrigation
	Provide opportunities for irrigated agriculture to meet current levels of socio-economic need during drought
	Santiam Water Control District (Santiam WCD)
	· Looking at "on farm" and delivery system efficiency
· Implementing monitoring and controls upgrade project
	· Update Water Management and Conservation Plan (WMCP)
· Develop system improvement plans (SIP) to identify actions 
· Obtain funding and implement actions in SIPs
· Line or pipe priority sections of canals
· Construct water storage projects for summer use (include tax credits, and make the process easy to do)
· Provide access to diversions so that moving them does not impact other users
· Upper and Lower Bennett Dam projects
· Put conserved water back in-stream 
· Install water meters
· Provide information to growers on low-water use crops
· Provide information on soil moisture saving techniques
· Engage Sydney Irrigation Cooperative re: conducting actions

	
	
	NRCS
	· Implement irrigation efficiency projects with last year's drought emergency funds
· Provide CREP funding for riparian buffers
· Identify and mapping groundwater limited areas with local work groups
	

	Municipal
	Provide opportunities for municipal water providers to meet current levels of socio-economic need for health, safety and welfare, during drought


	City of Salem
	· Implements/updates its WMCP
· Conducts annual water audit
· Conducts annual water quality report
· Conducts meter testing and repair program
· Structures rates, in-part, on quantity of water used
· Conducts leak detection program
· Conducts pipe repair and replacement program in conjunction with Capital Improvement Program
· Conducts public education and technical assistance as noted in the WMCP
· Conducts annual monitoring geomorphology of North Channel
· Evaluate dredging N. Santiam water intake
· Diversify water sources (high priority
· Update Water System Master Plan 
· Provide lawn watering gauges and/or toilet leak detection dye tabs to the public
· Conducts water quality monitoring in watershed upstream of intake
· Conduct annual watershed summit
· Participate and provide grant funding to N.Santiam Watershed Council
	· Develop partnerships
· Evaluate alternatives to north channel intake system
· Improve monitoring water quality and quantity
· Align City curtailment plan with DCP plan to implement consistent
messaging
· Evaluate wastewater/greywater projects
· Evaluate City development procedures re:  drought tolerant landscaping, and conduct education
· Participate in DCP task force

	
	
	City of Jefferson
	
	· Develop individual WMCPs
· Obtain funding for projects in WMCPs
· Implement projects in WMCPs
· Evaluate wastewater/greywater projects (integrate with future canyon-area wastewater/water district as feasible)
· Provide outreach to new residents 
· Idanha revetment/floodplain project           
· Approve ordinances for future development (e.g., use drought tolerant landscaping)
· Install meters
· Conduct leak detection surveys
· Conduct annual water audits
· Evaluate rate structures that conserve water
· Explore alternative supply sources 
· Conduct intake improvement projects
· Repair/replace aged pipeline 
· Develop additional storage
· Construct interconnections (Intergovernmental agreement) 
· Provide lawn watering gauges and/or toilet leak detection dye tabs to the public

	
	
	City of Stayton
	
	

	
	
	Lyons-Mehama Water District
	
	

	
	
	City of Gates
	
	

	
	
	City of Detroit
	
	(See municipal future potential activities on previous page)

	
	
	City of Idanha
	
	

	
	
	City of Mill City
	
	

	
	
	City of Aumsville
	
	

	Muni. Commercial/
Industrial
	Provide opportunities for industrial/commercial users to meet current levels of socio-economic need during drought
	NORPAC/ 
Lumber industries
	
	· Develop WMCPs
· 
Obtain funding for projects in WMCPs
· Implement WMCP projects such as storage
· 
Adopt industry-specific best management
 practices to conserve water

	Multi-sector
	Establish partnerships within the watershed to promote public awareness of  "it's all one water"

Provide opportunities to address drought vulnerability within the watershed
	Marion County
	ONGOING AND SHORT TERM
· Partner with ODA, NRCS, etc. to educate farmers / ranchers about DCP and Marion Soil/Water Conservation District funding opportunities.
· Partner with Earthwise and schools to educate students about water conservation
· Develop a community education program
· Implement County Water Resource Mgt. Plan
· Map and develop plan for critical infrastructure
· Develop plan for expanding radio capabilities
· Assess feasibility for detention basins (ie. Mill Ck. basin)
· Complete county Disaster Recovery Plan
· Update the Emergency Alert System Plan
· Develop pre-scripted hazard messaging
· Develop capability to collect/analyze damage assessment data in GIS
LONG-TERM
· Monitor economic impacts on recreation and agriculture
· Partner with NSWC to facilitate riparian restoration
· Develop task force to recover critical water (and other) infrastructure
	EVALUATING FEASIBILITY OF:
· Funding and permitting excavation at marinas
· Funding and feasibility for Turner ponds (potential dual purpose project)
· Working with Gates to identify underlying cause(s)
· Assisting canyon-area cities with water/wastewater special district
· Partnering to develop a N. Santiam specific conservation fund (possibly under OEM)

	
	
	Lead/Partners
to be determined
	 (Not applicable)
	· Establish formal, on-going, DCP group to update and administer the plan
· Establish partnership to share, develop and implement outreach and common messaging (ie., templates). Prepare press releases and engage the media. Create common "brand" for watershed-wide dissemination of drought stages and voluntary conservation efforts
· Explore development of water supply option-agreements
· Evaluate and seek funding to develop a water rights management program (eg., leasing, transfers) for instream flow
· Fund a watermaster to understand water use and distribution in the basin, and track use, flow and curb illegal use
· Engage in next BiOp (2023) renewal to incorporate DCP information and ideas (e.g., use Green's Bridge gage as flow target location to account for return flow water).
· Propose legislation that allows use of OWRD water right emergency drought tools when a DCP has been approved by the state.
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[bookmark: _Toc452641890]recommendations and data gaps 
As discussed in the Vulnerability Assessment chapter, uncertainties exist that could interact to produce a range of future conditions.  Likewise, there is currently some uncertainty as to how some mitigation actions intended to benefit one water user could affect other water users. During preparation of this DCP, several entities were in the midst of their organizational planning processes that will prioritize their future actions including those related to water use and drought management.  The following are some of the uncertainties or data gaps that should be taken into consideration as mitigation actions are planned for and implemented:
Uncertainties
· How will lining irrigation canals affect groundwater recharge and nearby wells and properties.
· How might stakeholders get recognition for their actions during future Biological Opinion updates and other potential regulatory matters. 
· How can we provide support to small communities for involvement in future iterations of this DCP.
Adding future actions
· The City of Salem is conducting its Water Supply Master Plan update, which will be completed in 2018. Priority projects for the City will result from this effort. Several anticipated projects have been included in this DCP.
· The North Santiam River Watershed Council is leading the Partners of the North Santiam Resiliency Action Plan, to be completed within the next few months. Priority actions will result from this plan.
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Table 2 Priority Drought Mitigation Actions by Entity 1
	Mitigation Actions
	Reclamation Drought Funding Objectives Directly Addressed 2
	Lead Entity and Partners
	Brief Description 
	Short/Long Term Action

	Marion Canal Piping Project

	· reliability of water supplies and sustainability
· increase water management and operational flexibility
· increase natural system resiliency (e.g. habitat improvements)
	Santiam WCD
	Design and construct Marion Canal piping project to reduce system water loss. Design analysis should review potential changes to groundwater recharge that results from the existing unlined canal and potential effects to nearby wells. Also, canal return flow feeds Marion Creek, which is 303d listed for temperature.
	Short term = planning and design
Long term = construction

	Coates Canal Piping Project
	· reliability of water supplies and sustainability
· increase water management and operational flexibility
· increase natural system resiliency (e.g. habitat improvements)
	Santiam WCD
	Design and construct Coates Canal piping project to reduce system water loss. Design analysis should review potential changes to groundwater recharge that results from the existing unlined canal and potential effects to nearby wells.
	Short term = planning and design
Long term = construction

	Santiam WCD SCADA Phase Two
	· increase water management and operational flexibility
	Santiam WCD
	Measure and better manage water withdrawal and delivery through the SWCD system. Phase 1 is underway. Phase 2 would expand the system.
	Short term 

	Santiam WCD WMCP Update
	· reliability of water supplies and sustainability
· increase water management and operational flexibility
	Santiam WCD
	Update SWCD Water Management and Conservation Plan, including incorporation of NSW DCP monitoring and other relevant elements.
	Short term = planning and design
Long term = construction

	Santiam WCD System Improvement Plan
	· reliability of water supplies and sustainability
· increase water management and operational flexibility
· benefits for fish and wildlife and the environment
	Santiam WCD
	Review SWCD water delivery system as a whole in order to strategically make improvements, including reducing systems losses. The study would also evaluate potential affects to adjacent interests, including the environment.
	Short term = planning and design
Long term = construction

	Upper Bennett Dam Diversion Improvements
	· reliability of water supplies and sustainability
· increase water management and operational flexibility
	Santiam WCD, Salem, NSWC
	Improve diversion facility to allow for low water operation.  Improve/modify intakes to provide for low water operation.

	Short term = planning and design
Long term = construction

	Lower Bennett Dam Diversion Improvements
	· reliability of water supplies and sustainability
· increase water management and operational flexibility
	Santiam WCD, Salem, NSWC, ODFW
	Improve diversion facility to allow for low water operation.  Improve/modify intakes to provide for low water operation and allow for fish passage. 

	Short term = planning and design
Long term = construction

	Salem Water Supply Master Plan Update
	· reliability of water supplies and sustainability
· increase water management and operational flexibility
	Salem
	Complete master plan update in 2018. This will recommend system improvements that may include securing alternate water sources, improving system efficiency, and reducing system losses. 
	Short term = plan update
Long term = projects prioritized in plan

	Salem Water Transmission Line Main Evaluation
	· reliability of water supplies and sustainability
	Salem
	Evaluate lining a leaking water main that was built in the 1930’s.
	Short term

	Salem Geren Island Intake Evaluation
	· reliability of water supplies and sustainability
· increase water management and operational flexibility
	Salem
	Evaluate alternatives to City’s Geren Island intake to facilitate low water withdrawals
	Long term

	Salem Geren Island Groundwater Enhancement Evaluation
	· reliability of water supplies and sustainability
· increase water management and operational flexibility
	Salem
	Evaluate opportunity to enhance groundwater supply at City’s Geren Island facility that could be an alternative to surface water diversion during low flows or inoperable surface water intake. 
	Long term

	Detroit Lake Low Water Marina Excavation Project
	· increase water management and operational flexibility
	Marinas, Detroit Lakes Federal Lakes Comm., Marion County, USACE, USFS
	Excavate the area around existing marinas to allow their use during low water periods. The existing marinas at Detroit Lake become unusable when managed lake levels get too low. This results in loss of recreational opportunities and associated economic activity. The USACE has limited flexibility to manage lake levels for recreation use given other requirements (i.e., flood control and ESA requirements). 
	Short term = planning and design
Long term = implementation

	Mongold State Park Floating Boat Ramp
	· increase water management and operational flexibility
	OPRD, Detroit Lakes Federal Lakes Comm., Marion County, USACE, USFS
	Improve recreational access to Detroit Lake during low water periods. 
	Short term

	Detroit Lake Recreation Master Plan
	· increase water management and operational flexibility
	OPRD, Detroit Lakes Federal Lakes Comm., Marion County, USACE, USFS, others
	Prepare plan to evaluate potential improvements and expansion of recreational facilities associated with Detroit Lake, including providing for opportunities during periods of low lake levels. 
	Long term

	Partners of the North Santiam Resiliency Action Plan
	· benefits for fish and wildlife and the environment (e.g. water quality)
	Partners of the North Santiam
	Incorporate restoration projects identified in this plan (upon completion in 2017) that would support drought resiliency, such as floodplain reconnection, and riparian and wetland enhancements.
	Short term = plan completion
Long term = implement projects prioritized in plan

	Establish Drought Contingency Plan Task Force 3
	· All Reclamation Drought Objectives
	NSW DCP Task Force 3
	Establish a formal group to oversee implementation of the NSW DCP.
	Short term

	NSW DCP Education and Outreach Partnership
	· All Reclamation Drought Objectives
	NSW DCP Task Force 3
	Establish partnership to develop and implement outreach and common messaging (ie., templates), prepare press releases, and engage the media. Create common "brand" for watershed-wide dissemination of drought stages and voluntary conservation efforts. Tell the story of the good things the community is doing.
	Short term

	Water Supply Option Agreements
	· systems to facilitate the voluntary sale, transfer, or exchange of water 
	NSW DCP Task Force 3
	Evaluate feasibility of using water supply option agreements. If deemed feasible, then a program will be developed. 
	Short term = study
Long term = implementation

	Water Rights Management Program
	· systems to facilitate the voluntary sale, transfer, or exchange of water 
	NSW DCP Task Force 3
	Evaluate feasibility of establishing a water rights management program (e.g., leasing, transfers). If deemed feasible, then a program will be developed.
	Short term = study
Long term = implementation

	WMCPs for Small Communities and Large Water Users
	· reliability of water supplies and sustainability
· increase water management and operational flexibility
	NSW DCP Task Force 3
	Work with small communities and water users to seek funding and technical assistance to complete WMCP’s to improve their understanding of water usage and opportunities to increase efficiencies. 
	Short term = funding and WMCPs
Long term = projects prioritized in WMCPs

	Critical Infrastructure Improvements for Small City’s
	· reliability of water supplies and sustainability
	NSW DCP Task Force 3
	Work with small communities to identify and implement water system infrastructure improvement projects that improve drought resiliency, including reducing system water losses. 
	Short term = study
Long term = implementation

	NSW Water Budget Study
	· All Reclamation Drought Objectives
	NSW DCP Task Force 3
	[bookmark: _GoBack]Prepare a study to improve baseline understanding of water movement through the watershed, including surface water and groundwater movement, withdrawals and returns, which could inform a water management framework.
	Short term = funding and scoping
Long term = conduct study

	Incorporate NSW DCP into Willamette Basin Project Review
	· All Reclamation Drought Objectives
	NSW DCP Task Force 3
	Engage the Willamette Basin Project and associated regulatory agencies. Goal is to get NSW DCP Partners’ mitigation actions recognized in the Project Review (reallocation study) and future BiOp updates.
	Short term = early engagement
Long term = recognition in updated BiOp

	Expand Emergency Drought Tool Usage
	· All Reclamation Drought Objectives
	NSW DCP Task Force 3
	Support legislation and administrative rules that allow the use of OWRD Emergency Drought Tools when a DCP has been approved by the state
	Short term 

	1. Note that several of the mitigation actions listed in this table, particularly those with NSF DCP Task Force noted as lead, are intended to lay the ground work for response actions. The link between mitigation and response actions is detailed in the response action chapter of this report.
2. Although all projects listed meet at least one of Reclamation’s drought funding objectives, not all projects listed would necessarily qualify for funding under Reclamation’s drought program.
3. The NSW DCP Task Force listed in this table refers to a permanent task force to be developed as an outcome of this project. It does not refer to the current NSW DCP task force that is supporting development of this plan; however, it is anticipated that many of the same entities will be part of the permanent task force.




Appendix XX
Draft Drought Mitigation Actions Prioritization Criteria Matrix (6 = highest priority)
	
	Criteria Ranking/Score

	Criteria
	1
	2
	3
	4
	5

	Estimated Cost
	$
(<25,000)
	$$
(25k -100k)
	$$$
(100k – 500k)
	$$$$
(500k – 1 mill)
	$$$$$
(>1 million)

	Estimated Drought Resiliency
Benefits
(e.g. economic, public health and safety, environmental)
	Very High
	
	Moderate
	
	Minimal, generally provides non-drought benefits

	Technical Complexity
	Straightforward
	
	Somewhat complex
	
	Very complex

	Community/Political Support
	High degree of support within and outside of organization
	
	Overall support, but potential limited opposition that can likely be addressed
	
	General support within the organization, but known opposition outside the organization


	Regulatory Issues

	Minimal
	
	Intermediate
	
	Very complex

	Co-benefits
(e.g. local employment, reduces non-drought risks, etc.)
	High
	
	Intermediate
	
	Low



Calculating Results for Each Potential Project
This appendix provides a suggested method for prioritizing future mitigation projects as they are identified. Simply add up scores for each criterion. Lower scores are higher priority. Projects scoring 24 points or higher (e.g. all criteria score as 4 or higher) will not be included as priority projects. This means that expensive complex projects that may have a high degree of regulatory scrutiny should be offset by having high drought resiliency benefits (e.g. back up water supply for large population) and overall community support. Likewise, low cost straightforward projects, such as small community riparian tree planting projects, need only have a moderate or so level of drought resiliency benefits to be included as priority projects.

