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The purpose of this technical memorandum (TM) is to provide an overview of potential benefits and impacts of implementing the Merced Region Integrated Regional Water Management (IRWM) Plan (MIRWMP).  This TM will serve as the basis for the Impacts and Benefits section of the MIRWMP.

1 Impacts and Benefits 
	Integrated Regional Water Management (IRWM) Plans must:

· Discuss potential impacts and benefits of Plan implementation

· Contain a screening level discussion of impacts and benefits within the IRWM Region, between regions, and those directly affecting disadvantaged communities, environmental justice related concerns and Native American Tribal communities
· State when more detailed project-specific impact and benefit analyses will occur


This section provides a description of the potential impacts and benefits that could occur through implementation of the Merced Integrated Regional Water Management Plan (MIRWMP) and / or through implementation of projects included in the MIRWMP. More detailed analyses of project benefits and impacts will occur as projects near implementation. For example, project-specific environmental impacts are evaluated in  California Environmental Quality Act (CEQA) and / or National Environmental Policy Act (NEPA) documents prior to project construction / implementation.  

This IRWMP consists of a planning study and basic data compilation that would not result in the disturbance of any environmental resource. These activities are exempt from the California Environmental Quality Act (CEQA) pursuant to CEQA Guidelines §15262 and §15306. As such, programmatic environmental analysis under CEQA is not required. Furthermore, implementation of each project included in the IRWMP will be the responsibility of the project proponent and any applicable project partners. If implementing a project, project proponents bear responsibility for ensuring all regulatory requirements for the project are met.
1.1 Plan Implementation Benefits and Impacts
The MIRWMP objectives discussed in Chapter X were developed in order to address various water management issues faced by the Merced IRWM Region.  While the purpose of these objectives is to promote actions which benefit the Merced IRWM Region, the Regional Water Management Group (RWMG) and Regional Advisory Committee (RAC) recognize that the various resource management strategies employed in the implementation of the MIRWMP have the potential to result in regional, interregional and / or localized benefits as well as impacts. Potential benefits and impacts are identified in Table 1 and discussed in the following sections.

1.1.1 Regional Benefits and Impacts
Implementation of the MIRWMP will lead to a variety of benefits to the Merced IRWM Region, including the following: 
· Improved flood management.  Flooding is a significant challenge for the Merced IRWM Region and addressing this challenge is one of the region’s highest priority objectives.  Improved conveyance and storage, system reoperation and flood risk management strategies can reduce flooding and flood impacts in the region. 
· A more reliable and high quality water supply. Additional water supplies, conjunctive use, and water use efficiency improvements will lead to enhanced water supply reliability and assist in improving water quality. Water quality projects will ensure that existing water quality is sustained and protected. Reliable and high-quality water is directly linked to economic and environmental health and well-being.
· Reduced groundwater overdraft/subsidence.  Strategies which reduce dependence on groundwater either through the creation of new supplies or through water use reduction can reduce reliance on the groundwater basin and avoid further subsidence.  Water use efficiency strategies which reduce overall water demand can also assist in reducing overdraft of the basin.
· Improved habitat.  Strategies that can improve habitat include those which improve water quality, such as pollution prevention and runoff management strategies, and resource stewardship strategies, such as agricultural lands stewardship, preservation of open spaces, protection or improved management of forest communities, protection or restoration of riparian areas and removal of invasive species.  
· Increased public health and safety.  Flood management strategies and recreational strategies can increase public health and safety.  Flood management strategies achieve this by reducing the impacts of floods on homes, water supply sources and water supply infrastructure and also by reducing the loss of life.  Recreational strategies do so by providing safe access to waterways and encouraging communities to be more active.

· Cost-effective and multi-benefit projects. Opportunities for multi-benefit projects, which achieve a multitude of goals and objectives for several stakeholders rather than a single entity, provide increased value to stakeholders and the communities they serve. Integrated planning and collaboration can lead to multi-benefit projects that achieve cost savings through cost-sharing opportunities, economies of scale, resource-sharing, and other mechanisms. Existing resources can be optimized, duplication of efforts avoided, and larger-scale efforts developed to provide cost savings to all involved.

· No regrets adaptation. By promoting and implementing projects that address current day conditions and which could be justified under plausible future conditions, the RWMG, RAC and stakeholders can invest in actions which reduce the region’s vulnerability to future climate change risks while meeting today’s needs. As such, these projects provide significant benefit to the region regardless of whether and to what degree projected climate change impacts are experienced in the future.    

· Shared experience and resources. The completion and implementation of the MIRWMP facilitates knowledge-sharing and equips agencies and stakeholders to overcome future challenges by coordinating resources, more effectively meeting the needs of the region as a whole. In addition to direct quantitative benefits of Plan implementation, such as new or more reliable water supplies, indirect benefits associated with avoided negative impacts of non-action are expected to be realized. 
· Increased regional understanding. Agencies and stakeholders are collaborating as a cohesive group to address regional water resources challenges through a consensus-based process, resulting in a deeper understanding of the effects of each individual project on other agencies and stakeholders.  This deeper understanding, in turn, reduces interagency conflicts that could otherwise prevent projects from gaining the necessary support for successful implementation.

· Improved local understanding of water resources issues. Through consistent and coordinated public outreach and education, local understanding of regional water resources issues, conflicts, and solutions will improve. Maintaining a consistent message will improve public understanding of water resource management issues and encourage the acceptance and understanding of integrated projects. 
Potential impacts of implementation of the MIRWMP could include the following:

· Reduced groundwater recharge.  While water use efficiency strategies can reduce the region’s water demands and thereby reduce demands on the groundwater basin, projects which improve irrigation efficiency can lead to reductions in groundwater recharge in areas supplied with surface water.    
· Reduced in-stream flows.  In-stream flows can be impacted by loss of agricultural drainage flow as a result of water use efficiency measures as well as projects which increase reliance on surface water supplies.  Additionally, flood management strategies which restore natural floodplain functions and allow flows to leave the stream channel can reduce in-stream flows.
· Degraded water quality.  While the MIRWMP promotes strategies to protect and improve water quality for all beneficial uses, various strategies have the potential to negatively affect water quality.  For example, by matching quality to use, some users may see a reduction in their water quality, though the quality remains suitable for their uses.  In addition, recycled water is expected to have a higher concentration of salts than the region’s surface water supplies, so replacement of surface water with recycled water could degrade the end user’s water quality.  Recycled water can also increase salt and nutrient loading to the groundwater basin.  Saline groundwater intrusion can occur as a result of increased groundwater pumping.  Additionally, surface water may be impacted by increased erosion and sedimentation as a result of increased recreation.
· Construction-relation impacts.  A variety of temporary construction-related impacts during project construction could occur from project implementation, including dust, noise, and traffic generation. Construction of new infrastructure can also lead to long-term disturbance or even loss of habitat and wildlife.  For example, a new treatment plant could have long-term noise and traffic impacts that affect wildlife, or a new reservoir could permanently displace wildlife by inundating habitat. It is assumed that all projects would fully mitigate any impacts in accordance with CEQA and NEPA requirements. 
· Growth inducement.  Land use management and planning which promotes population increases or projects that create new water supplies capable of supporting larger populations can have growth-inducing effects.   
· Land use restrictions.  Land use restrictions may be implemented for a variety of reasons including removal of structures from flood zones, protection of recharge areas, and protection of critical habitat and wildlife.
· Economic impacts.  Strategies that result in land use restrictions can reduce economic productivity of land.  Economic incentive strategies that reduce costs borne by end users can have short-term economic impacts for the agencies sponsoring those strategies.  Alternatively, economic strategies that implement tiered water structures can impact customers.  Other economic impacts may include increased costs associated with water infrastructure financing and costs incurred from implementing climate change adaptation strategies that turn out to be unnecessary.  
· Increased energy use.  Increased energy use in the region increases the region’s contribution to greenhouse gas emissions.  New water treatment facilities, new conveyance strategies that involve pumping water and system reoperation strategies all have the potential to increase energy use.  
Additional impacts may be identified on a project-by-project basis during CEQA and / or NEPA analyses. 

1.1.2 Interregional Benefits and impacts 

Meeting the objectives of the MIRWMP not only benefits the local agencies and residents of the Merced IRWM Region, but also neighboring IRWM regions (Mariposa-Yosemite, Madera, East Stanislaus Region, and Westside-San Joaquin Region).  Meeting the objectives of the MIRWMP also benefits members of the public throughout California by helping to meet statewide priorities.  Specific ways in which attainment of the MIRWMP objectives could provide benefits beyond the Merced IRWM region include the following:

· Reduced flooding. Flood management projects for the region may involve reservoirs and channels upstream of the region; increasing the capacity of these facilities could reduce flooding for communities upstream, within, and downstream of the Merced IRWM Region.  Additionally, projects that put flood flows to beneficial use within the Merced IRWM Region will reduce flooding for downstream communities.

· Improved water quality. The water quality of the Merced and San Joaquin Rivers may be enhanced through improved flood/stormwater management techniques, restoration of riparian areas, and rehabilitation of aging water and wastewater infrastructure.  Improved quality of runoff and effluent discharges into the Merced and San Joaquin Rivers may also benefit water quality further downstream in the Delta.

· Improved water supply reliability.  Improving water use efficiency in the region and thereby reducing water demands will reduce future competition over interregional surface water supply sources and improve interregional water supply reliability. Correcting groundwater overdraft conditions in the region will also increase water supply reliability outside the region.

· Protection or improvement of fish and wildlife passage.  The Merced IRWM Region contains a vast amount of open space and agricultural lands.  Protecting these land uses maintains wildlife corridors used by species that move in and outside of the region. 

· Climate change response actions.  Climate change impacts all of California.  Projects that lead to reductions in energy use by water and wastewater systems, or that use or generate green energy, benefit all of California by reducing greenhouse gas emissions.

Potential interregional impacts of MIRWMP implementation may include:

· Changes in streamflow. Increases in flood flows or decreases in in-stream flows downstream of the region resulting from upstream channel modifications, operational changes or land use changes can result in changes to streamflow within and outside the region. 
· Degraded water quality.  Flood management strategies that increase channel capacity within the Merced Region can lead to increased flows in downstream channels outside the region that may have less capacity. This can cause increased erosion and sedimentation in downstream reaches.  Recreational activities can cause erosion and increase downstream sedimentation. Over-pumping can impact groundwater quality.  Recycled water use or other projects designed to match quality to use can increase salt and nutrient loading to the groundwater basin.
· Reduced water availability and reliability.  Increased dependence by the Merced region on interregional surface water supplies will reduce the availability and reliability of these supplies for other regions.

· Restricted wildlife passage.  Infrastructure projects could cause fragmentation of habitat types and separate wildlife corridors used by species that migrate through the region.
· Construction-related impacts.  MIRWMP infrastructure projects physically located outside the Merced region could have temporary construction-related impacts as well as permanent loss of habitat (which would be assumed to eb fully mitigated in accordance with CEQA and / or NEPA requirements). 
1.1.3 Benefits and Impacts to DACs, Environmental Justice-Related Concerns, and Native American Tribal Communities

Given that the entire Merced IRWM Region currently qualifies as a disadvantaged community (DAC), protection of the people and economy of DACs is a priority for the RWMG and RAC.  The RWMG and RAC’s commitment to providing benefits to DACs now and in the future is evidenced by the MIRWMP objective of addressing water-related needs of DACs and the inclusion of two DAC scoring criteria in the project prioritization process.  The objective of managing flood flows for public safety, water supply, recharge, and natural resource management, which is one of the region’s highest priority objectives, also benefits DACs.  Much of the Merced IRWM Region is located within the 100-year floodplain, and recurring floods in the past several decades demonstrate that many areas in the region, are prone to flooding from storm events less severe than a 100-year event.  Management of these floods, which endanger the health and safety of communities and threaten the habitability of dwellings is a critical water quality need for DACs in the region.
Since the entire region is a DAC, potential impacts to DACs are the same as the potential impacts identified in Section 1.1.1.  Impacts will be kept to a minimum and ongoing coordination and public involvement will aid in preventing a disproportionate share of impacts from being borne by the most economically distressed communities. 

Environmental justice (EJ) is addressed by ensuring that all stakeholders have access to the MIRWMP planning decision-making process and that minority and/or low-income populations do not bear disproportionate adverse human health or environmental impacts from Plan and project implementation.   Construction of project facilities, which can have short-term or long-term impacts  such as noise and traffic disruption for neighboring communities is often an EJ concern.  Prior to implementation of projects as part of the MIRWMP, the RWMG and RAC will do a preliminary analysis of the areas that could be affected by construction of project facilities to ensure that construction nuisance impacts and long-term impacts will not be borne predominantly by any minority population or low-income group.  
There are no Native American tribal communities within the Merced IRWM Region. As such, benefits and impacts to Native American tribal communities do not apply to the Merced IRWM Region.  

1.2 Project or Program Benefits and Impacts 

A summary of projects included in the MIRWMP and the objectives which they address is included in Appendix X.  For each project, potential benefits and impacts are assumed to be similar to those identified for the resource management strategies they employ.
Table 1: Potential Benefits and Impacts of MIRWMP Implementation

	Resource Management Strategy
	Within Merced IRWM Region
	Interregional

	
	Potential Benefits 
	Potential Impacts
	Potential Benefits 
	Potential Impacts

	Reduce Water Demand

	Agricultural Water Use Efficiency 
	Increased water savings 

Reduced groundwater overdraft/subsidence

Improved water supply reliability

Decreased operational costs

Avoided cost of purchasing new supplies or developing new supply infrastructure

Runoff reduction/pollution prevention
	Reduced groundwater recharge in areas supplied with surface water
Reduced in-stream  flows, including loss of agricultural drainage flow to downstream water users


	Improved water supply reliability
Improved groundwater quality resulting from reduced saline intrusion

	Reduced in-stream  flows, including loss of agricultural drainage flow to downstream water users

	Urban Water Use Efficiency
	Increased water savings 

Reduced groundwater overdraft/subsidence

Improved water supply reliability

Decreased operational costs

Avoided cost of purchasing new supplies or developing new supply infrastructure
	Reduced groundwater recharge in areas supplied with surface water

	Improved water supply reliability
Improved groundwater quality resulting from reduced saline intrusion

	None

	Improve Operational Efficiency and Transfers

	Conveyance- Regional/Local 
	Reduced flooding 

Improved water supply reliability
Improved water quality, including protection of groundwater quality
	Reduced in-stream  flows
Restricted wildlife passage

Increased energy use

Construction related impacts, including temporary impacts and long-term disturbance of habitat and wildlife
	Reduced flooding
	Reduced in-stream  flows
Restricted wildlife passage

Construction related impacts, including disturbance of habitat and wildlife


	System Reoperation 
	Reduced flooding

Improved water supply reliability
Improved water quality

Reduced energy use

	Changes in streamflow

Increased energy use

Construction related impacts, including temporary impacts and long-term disturbance of habitat and wildlife
	Reduced flooding

Reduced energy use

	Changes in streamflow

Increased energy use

	Water Transfers
	Improved water supply reliability
Reduced groundwater overdraft/subsidence

Improved groundwater quality resulting from reduced saline intrusion
	Reduced in-stream flows
	Improved water supply reliability Improved groundwater quality resulting from reduced saline intrusion

	Reduced water availability and reliability (through transfer of water to Merced)

	Increase Water Supply

	Conjunctive Management and Groundwater Storage
	Improved water supply reliability

Reduced groundwater overdraft/subsidence, including reduced threat of flooding from levee subsidence


	Reduced in-stream flows

Degraded water quality 

Loss of farmland

Construction-related impacts, including temporary impacts and long-term disturbance of habitat and wildlife
	Increased water supply reliability

Reduced subsidence, including reduced threat of flooding from levee subsidence


	Reduced water availability and reliability (competition over interregional supplies)

Reduced in-stream flows

Degraded water quality 



	Recycled Municipal Water
	Improved water supply reliability
Potable water offset

Decreased operational costs (through reduced fertilizer requirements)

Improved groundwater quality resulting from reduced saline intrusion
	Increased salt/nutrient loading

Construction related impacts, including temporary impacts and long-term disturbance of habitat and wildlife
	Improved water supply reliability

Improved groundwater quality resulting from reduced saline intrusion

	Increased salt/nutrient loading

	Surface Storage- Regional/Local
	Reduced flooding

Improved water supply reliability
	Reduced in-stream flows

Construction related impacts, including temporary impacts, long-term disturbance of habitat and wildlife, and loss of habitat
	Reduced flooding
	Reduced in-stream flows

Construction related impacts, including temporary impacts, long-term disturbance of habitat and wildlife, and loss of habitat

	Improve Water Quality

	Drinking Water Treatment and Distribution 
	Improved water supply reliability


	Reduced in-stream flows

Increased energy use

Growth inducement

Construction related impacts, including temporary impacts, long-term disturbance of habitat and wildlife, and loss of habitat
	Improved water supply reliability (reduced demand on interregional supplies)
	Reduced water supply reliability (increased use of interregional supplies)

Increased energy use

Construction related impacts, including disturbance of habitat and wildlife

	Groundwater Remediation/Aquifer Remediation 
	Improved water supply reliability

Improved water quality


	Increased groundwater pumping/subsidence

Construction related impacts, including temporary impacts and long-term disturbance of habitat and wildlife
	Improved water supply reliability (reduced demand on interregional supplies)
	Increased groundwater pumping/subsidence

	Matching Quality to Use
	Improved water supply reliability
	Reduction in delivered  water quality 


	Improved water supply reliability (reduced demand on interregional supplies)
	None

	Pollution Prevention
	Improved water quality

Improved habitat 
Decreased treatment costs
Improved experience for water dependent recreation


	None
	Improved water quality

Improved habitat 

Improved experience for water dependent recreation
	None

	Salt and Salinity Management 
	Improved water quality

Improved water supply reliability

Improved groundwater quality resulting from reduced saline intrusion
	None
	Improved water supply reliability (reduced demand on interregional supplies)

Improved groundwater quality resulting from reduced saline intrusion
	None

	Urban Runoff Management
	Improved water supply reliability

Improved water quality

Improved habitat 

Decreased treatment costs
	Land use restrictions
	Improved water supply reliability

Improved groundwater quality resulting from reduced saline intrusion

	None

	Improve Flood Management

	Flood Risk Management 
	Reduced flooding

Increased aquifer recharge

Improved water quality

Reduced risk to life and property

Decreased flood insurance costs

Improved water supply reliability

Reduced saline intrusion

 
	Economic impacts (loss of revenue from restricted land use)
Loss of flows to downstream water users

Increased sedimentation and erosion

Construction related impacts, including temporary impacts, long-term disturbance of habitat and wildlife and loss of riparian and/or wetland acreage
	Reduced flooding
Improved surface water quality

Reduced risk to life and property

Decreased flood insurance costs

Improved water supply reliability

Reduced saline intrusion


	Loss of flows to downstream water users

Increased sedimentation and erosion
Increased flood flows to downstream communities

Construction related impacts, including temporary impacts, long-term disturbance of habitat and wildlife and loss of riparian and/or wetland acreage

	Practice Resources Stewardship

	Agricultural Lands Stewardship
	Local prosperity (decreased operational costs and improved agricultural productivity)
Improved water quality

Improved habitat 

Open space preservation

Flood control enhancement

Improved water supply reliability
	Land use restrictions (prevention of future urbanization)
	Open space preservation
Improved water supply reliability

Improved water quality 

	None

	Economic Incentives (Loans, Grants and Water Pricing)
	Improved water supply reliability

Local prosperity (decreased operational costs)

Improved groundwater quality resulting from reduced saline intrusion
	Economic impacts (either for the agency sponsoring loans and grants or customers affected by water pricing)
	Improved water supply reliability (reduced demand on interregional supplies)

Improved groundwater quality resulting from reduced saline intrusion


	Economic impacts (loss of revenue)

	Ecosystem Restoration
	Improved habitat and wildlife passage

Improved water quality
Increased numbers of native species

Increased recreational opportunities including recreational viewing

Open space preservation
	Land use restrictions
Economic impacts (loss of revenue from restricted land use)

Construction related impacts
	Improved habitat and wildlife passage

Improved water quality

Open space preservation (protection of some of the most ecologically sensitive areas in Merced County)
	None

	Forest Management
	Improved water supply reliability (through protection of snowpack)

Improved water quality
Improved habitat and wildlife passage
	Land use restrictions
	Improved supply reliability

Improved water quality
	None

	Land Use Planning and Management
	Minimize unintended impacts resulting from land use planning that is not coordinated with water resources planning
Improved supply reliability

Improved water quality
	Land use restrictions
Growth inducement


	Improved supply reliability 
	None

	Recharge Area Protection 
	Improved water quality
Increased groundwater recharged/reduced subsidence

Improved supply reliability
	Land use restrictions
	Improved water supply reliability (reduced demand on interregional supplies)
Improved supply reliability
	None

	Water-Dependent Recreation 
	Increased recreational opportunities for the region
Enhanced public safety

Local prosperity 
	Degraded water quality (through increased erosion and sedimentation)
Construction related impacts, including temporary impacts and long-term disturbance of habitat and wildlife
	Degraded water quality 
	Degraded water quality (through increased erosion and sedimentation)



	Watershed Management 
	Reduced flooding

Improved water supply reliability

Improved water quality
Improved habitat and wildlife passage

Improved local understanding of water resources issues
Improved coordination among water resource stakeholders
	Land use restrictions

Construction related impacts, including temporary impacts and long-term disturbance of habitat and wildlife
	Reduced flooding

Improved water supply reliability

Improved water quality

Improved habitat and wildlife passage

Improved coordination among water resource stakeholders


	None

	Other Strategies

	Crop Idling for Water Transfers
	Improved water supply reliability 
	Economic impacts (loss of revenue)
	Improved water supply reliability (reduced demand on interregional supplies)


	None

	Irrigated Land Retirement 
	Improved water supply reliability


	Economic impacts (loss of revenue)
Loss of habitat and open space (through conversion to urban uses) 
	Improved water supply reliability (reduced demand on interregional supplies)


	None

	Rainfed Agriculture
	Improved water supply reliability

Decreased operational costs


	Economic impacts (loss of revenue through reduced productivity)
	Improved water supply reliability (reduced demand on interregional supplies)
	None


