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[bookmark: _Toc500829673]Purpose

UC Merced Water Action Plan (WAP) is a strategic planning document intended to identify water systems or processes that:

a. Maximize campus water use conservation and efficiency.
b. Optimize water resource management.
c. Protect resources in the context of the local watershed.
d. Enhance economic, social and environmental sustainability while meeting operational objectives.
e. Comply with the UC system wide 2016 Sustainable Practices Policy on Sustainable Water Systems.
f. Supports the University’s Sustainability Strategic Plan

The UC Merced WAP takes into account relevant regional conditions and regulatory requirements, recognizes historical progress and acknowledges current location best practices being implemented.


[bookmark: _Toc500829674]Sustainability Strategic Plan 
The Sustainability Strategic Plan (SSP) highlights campus wide sustainability goals and strategic action items identified to accomplish set goals. The SSP also incorporates key performance indicators that measure campus performance and progress. The Water Action Plan is a strategic action identified within the SSP that provides specific water actions that reduce the campus water usage. Incorporated below is the SSP mission, vision, etc. that directly inform the actions within the Water Action Plan.
[bookmark: _Toc500829675]Mission
The Chancellor’s Advisory Committee on Sustainability keeps the campus informed on issues of sustainability and promotes collaborative partnerships with stakeholders and students. The group identifies important, specific sustainability related activities to achieve, and reports campus accomplishments. 
[bookmark: _Toc500829676]Vision

The Chancellor’s Advisory Committee on Sustainability promotes a holistic, environmentally-friendly practice and provides a forum to review, advise, and highlight sustainability research, practice and policy, coordinate sustainability opportunities, and enable students to lead a culture of sustainability at UC Merced. 
[bookmark: _Toc500829677]Water Goal 
Increase non-potable water usage while achieving a 20% water consumption reduction by 2020 and a 36% water consumption reduction by 2025, when compared to a three-year average baseline.














1. SSP: UCM Sustainability Strategic Plan (2017)
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Historically, water in California has been treated as an inexpensive and abundant commodity with the only cost being transportation and treatment. The state’s $2 trillion economy is built on inexpensive, abundant water.  However, natural and anthropogenic climate change is resulting in less precipitation in the West and forcing a rethinking of the price and availability of water.
Given the polarizing conflicts arising from increased competition for decreasing water, it is useful to discuss water from a systems approach such as sustainability.  A sustainable water system balances economic, social and environmental needs to establish a balanced framework for sharing water.

Water realities are location-dependent and differ significantly throughout the state and, therefore, differ for the UC campuses and medical centers.  For example, a significant portion of the water used by the Southern California coastal campuses (UCI, UCLA, UCSB, UCSD) is imported from Northern California or the Rocky Mountains via the Colorado River. This imported water is more expensive than the groundwater available to UCR, UCM and UCD. A reservoir in the Santa Cruz Mountains provides the City of Santa Cruz and UCSC with most of its water. UCB and UCSF use surface water imported from the Central Sierra which is relatively inexpensive.

Given this backdrop, it is easy to see there is no “one size fits all” water reduction strategy for the UC System. Moreover, because the cost of water varies significantly between campuses, water efficiency strategies that “pencil out” for campuses with high water costs usually cannot be justified by campuses with lower water costs based on a simple return on investment analysis.
For this reason, full-cost pricing of water needs to be explored as a tool to more accurately capture the cost and benefits of implementing sustainable water systems.

Water practitioners divide water use reduction into two general categories: conservation and efficiency.  Water conservation is using less water through modifications in behavior, such as taking a shorter shower or turning off the faucet when brushing your teeth.  Water efficiency is employing technology or procedures to reduce water use, such as low-flow toilets or cooling tower “blowdown” procedures.  As a general rule, water conservation requires continuous education and awareness campaigns to minimizing “backsliding” into old behaviors.  In contrast, water efficiency requires proper maintenance of equipment to maintain the water savings.

Admittedly, the boundaries between water conservation and efficiency overlap at times, nonetheless, it is an important distinction when considering water use reduction strategies.  For example, numerous water conservation goals can be put in place immediately, such as shorter showers or reducing landscape irrigation. Conversely, water efficiency goals may require planning time, funding, installation and ongoing maintenance.


[bookmark: _Toc500829680]Campus

Water was added to the UC Sustainable Practices policy in August 2013.  This policy requires UC campuses and medical centers to reduce per capita water consumption by 20% for 2020 and 36% for 2025 when compared to a three-year average baseline of FY2005/06, FY2006/07, FY2007/08, which was 29,980 gallons of water per person. Campus per capita water use in fiscal year 2015-16 was 11,119 gallons of water, representing a 63% reduction from the three-year average baseline. The 2015-2016 per capita water use exceeds both the 2020 and 2025 system wide goal.  This dramatic water use reduction is largely the result of the campus population on a fixed footprint and there was a lot of new construction in the baseline years which explains the high-water consumption. It is important to understand UC Merced’s per capita water use will improve when the campus population is expanding and, conversely, will degrade when new buildings and grounds come online.  Nonetheless, UC Merced total water use will increase from the current 85million gallons per year to as much as 525 million gallons at campus build-out.

UC Merced’s water comes from a groundwater well located near the intersection of Lake Road and Bellevue Avenue.  The City of Merced owns this 800-foot deep well. In 2015-16, the campus used over 73 million gallons of potable water from this well at a cost of $440,000. The cost includes the combined charge of water and sewer expenses to the campus. The campus annual water consumption is projected to increase to over 120 million gallons by 2020, and 525 million gallons at full development.

It is also important to note that the buildings on campus reduce water consumption by 40% over a typical building that has been built under current buildings standards. Features of these buildings include efficient toilets and water fixtures. The campus has achieved a reduction in potable water usage for irrigation through efficient irrigation technologies and drought tolerant plants. The campus has also achieved a 23% reduction in water use per CA Governor Jerry Brown’s 2015 mandate to reduce water consumption by 25%. These savings are in addition to the campus water efficiency measures. As of the 2016-2017 year our per capita potable water use was 12,523 gallons.

[bookmark: _Toc500829681]2020 Project

The 2020 Project represents the second phase of the UC Merced campus development under the 2009 Long Range Development Plan (LRDP).  This campus expansion supports projected enrollment growth from 7,300 currently to 10,000 students by the year 2020.

The 1.2 million GSF project is being designed and built in three phases between 2016 and 2020.  The project is being implemented as a master plan initiative that was developed by a world-class team of architects, planners, engineers and construction professionals.   The design and construction budget is $1.3 billion and includes 13 buildings with supporting infrastructure.  Every building will achieve at a minimum, LEED Gold Certification.

Sustainable design is central to the UC Merced ethos and the campus has embraced leading-edge approaches in sustainable energy use, data monitoring and water consumption within the new buildings. For the buildings, massing and interior layouts have been designed to prioritize daylight access throughout the building. This strategy reduces lighting energy use, reduces internal cooling loads and provides occupants with a connection to the outdoors. As a result, the buildings being delivered as part of the project will demonstrate a minimum energy performance level 20 percent better than a Title 24 baseline building and achieve, at a minimum, LEED Gold Certification.
All buildings will have LED lighting installed throughout. This lighting energy efficiency, in combination with usable daylight, will minimize the buildings’ energy demand for electric lighting. The new buildings’ plumbing fixtures will be low flow and designed to achieve at least a 40 percent domestic water savings over a LEED baseline case.

In addition to the energy saving features of the new campus buildout, the campus’s Triple Zero Commitment has set a goal of achieving zero net energy, zero landfill waste and zero net emissions by the end of the year 2020.


[bookmark: _Toc500829682]Campus Water Use History

The campus’s current water use breakout is approximately 32% for irrigation and the remaining 68% for use within campus buildings (which includes residence halls and dining commons). Currently, the only source of UC Merced Campus water is the City of Merced well; therefore, 100% of UC Merced’s water use is from potable water. The campus is exploring potential sources of non-potable water for irrigation and possibly industrial uses. There are no sources of reclaimed water economically available to the campus at this time.
.
Campus irrigation accounts for roughly one-third of the campus’s current water use.  It is typical for irrigation to account for 50-70% of residential water use in the Central Valley due to the climate and existing landscape norms, such as large turf lawns.  Nonetheless, a 30% reduction in campus landscape water usage has been achieved by upgrading its landscape irrigation control system to a modern weather-controlled evapotranspiration (ET) control system and replaced decorate turf areas with drought-tolerant, native species landscapes and more efficient, directional rotary sprinkler heads.

The campus should consider substituting non-potable water sources for irrigation and, to the extent possible, industrial water use. However, it must be underscored that simply substituting non-potable water for potable water is only marginally more sustainable than sticking with the campus’s current potable water source. The campus will not be using any less water, but the greenhouse gas emissions related to water delivery will be less for UC Merced’s possible non-potable water sources than pumping from the 800-foot deep potable city well. That said, there will be an ongoing savings in substituting non-potable water for potable water.  The campus’s 2012-13 city water/sewer bill was approximately $440,000 and one-third of the campus water use is for irrigation, therefore, there will be a significant, potential savings in switching to a non-potable source for landscape irrigation.  UC Merced Design & Construction has done some studies examining the options and costs for the campus to develop non-potable water sources.

UC Merced started using wireless data sensor technology to capture 100% of the campus’s water use in near, real-time in 2011.  Currently, the campus has over 50 sensors monitoring irrigation, building and industrial water meters throughout campus.  These sensors provide continuous water use monitoring and rapid leak detection for facilities maintenance.  During the initial sensor installation, the campus identified water leaks totally over 2,500 gallons per day.

The campus’s water data sensors are also used by students for classroom projects and annual residence hall water conservation competitions.  UC Merced’s Energize Colleges student interns ran a residence hall water conservation competition during spring 2017. This competition raises student awareness regarding water conservation and efficiency.  Almost one in four UC Merced undergraduate students have participated in one or more water conservation competitions. The spring 2017 competition involved over 7,000 students and generated a 6% reduction in potable water use during the three-week-long event.  

In January 2017, UC Merced’s Energizes Colleges student interns implemented a Green Lab Assessment program that works with individual laboratories and researchers to inform and collect best practices, and to assess areas of improvement including engagement and targeted initiatives regarding efficiency in natural resource conservation among other environmental issues. Laboratory buildings at UC Merced are the largest consumers of energy and water, and have the highest chemical usage amongst campus buildings; UC Merced Energizes Colleges interns are looking at ways to help reduce water consumption in these laboratories.

UC Merced regularly competes, and places, in the national Alliance to Save Energy Campus Conservation National competition; one UC Merced undergraduate student, Martin Figueroa, won a Brower Youth Award in national recognition of his water conservation leadership in 2012. UC Merced students have presented their water competition program through the PowerSave Green Campus Summit at the California Higher Education Sustainability Conference (CHESC).  UC Merced received a best practice award at the 2014 CHESC conference for its residence hall water conservation competition. 
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· LRDP SUST-1 (p. 110): Adhere to principles of sustainable environmental stewardship, conservation and habitat protection in the planning, design and construction of the campus and individual projects, adopting an approach of continuous improvement in the sustainability of campus development, operations and management.

· LRDP SUST-2 (p. 110): Design campus facilities to achieve U.S. Green Building Council LEED Gold certification at a minimum, when employing all campus base credits. Establish a minimum of 20-25 LEED campus base credits by creating and implementing planning and design standards for all campus facilities and site development. Temporary facilities (less than fifteen years life expectancy) shall strive for LEED Silver equivalence, unless recommended for exemption from policy by the Campus Physical Planning Committee and approved by the Chancellor.

· LRDP SUST-8 (p. 111): Explore the feasibility of achieving water neutrality by determining UC Merced’s “water footprint” [(i.e., consumptive use of rainwater (green water), consumptive use of water withdrawn from groundwater or surface water (blue water) and pollution of water (grey water)]; Establish water footprint reduction targets for UC Merced and employ mechanisms to offset the environmental and social impacts of residual water footprints, such as, employing state of the art technologies, education, modeling new and cost-effective approaches in design and product selection.

· LRDP SUST-9 (p. 111): Minimize consumption of potable water resources through the design of landscapes that minimize the use of irrigation water after the plants’ initial growing phase, and providing for use of recycled water for all irrigation.

· LRDP SUST-10 (p. 111): Design campus landscaping to emphasize regional natives, avoid invasive or allergenic species, and select plantings that are compatible with campus infrastructure, developing a palette of approved plant, ground cover and tree lists, as well as landscape design guidelines. Explore the feasibility of seasonal use of irrigation water from the Merced Irrigation District.

· LRDP SER-4 (p. 105): Use life-cycle cost-based design criteria in lieu of first cost in the planning and design of utility systems for campus and for specific projects.

· LRDP SER-5 (p. 105): Provide for the short-and long-term collection and treatment of campus wastewater, initially by the City of Merced’s Wastewater Treatment Facility, with the possible long-term addition of a recycled water treatment facility either on the campus or in the University Community, which will allow the campus to augment its other water supplies and create a source for recycled and industrial water, biomass energy and compost.























FOOTNOTES:

1. LRDP SUST: Sustainability Section of UCM Long Range Development Plan (2009)
2. LRDP SER: Services Section of UCM Long Range Development Plan (2009)
3. SSP: UCM Sustainability Strategic Plan (2017)
4. UCSPP: UC Sustainable Practices Policy (2016)

[bookmark: _Toc500829684]Set Potable Water Consumption Reduction Targets
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· Reduced UC Merced Campus per capita water consumption 58% in the FY 2016-17 from FY 2005-08 baseline—exceeding the UC Sustainable Practices Policy target of 20% by 2020.
· Created UC Merced Tree Planting and Early Care Guidelines (April 1, 2010).
· Created supplementary information to “Species Selection Candidates” Section in UC Merced: Tree Planting and Early Care Guidelines (August 3, 2010).

[bookmark: _Toc500829686]Short Term Actions (0-3 Years)

· Implement landscape irrigation practices meeting or exceeding AB 1881 (Model Water Efficient Landscape Ordinance).
· Meet or exceed “Urban Water Conservation” elements of SB X7-7 (Water Conservation Act of 2009).
· Complete Sustainable Sites Initiative pilot landscape around SE2 building.
· Maximize USGBC LEED water conservation credits for LEED-NC and LEED-EBOM.
· Maximize AASHE STARS water conservation credits.
· Install weather-controlled, ET landscape water monitoring system.
· Meter, monitor and share UCM real-time water use data using online dashboards.
· Transition unnecessary turf to energy smart, California-friendly landscapes or hardscape.

[bookmark: _Toc500829687]Intermediate Term Actions (3-5 Years)

· Implement campus landscape master plan.
· Consider adopting Sustainable Sites Initiative Guidelines and Performance Benchmarks.
· Create demonstration arboretum for energy smart, Central Valley-friendly plantings.


[bookmark: _Toc500829688]Long Term Actions (5-10 Years)

· Explore developing student internships for implementation of water neutrality projects.

[bookmark: _Toc500829689]Implement Innovative Water-Efficient Technologies


[bookmark: _Toc500829690]Achievements to Date

· All campus buildings are certified LEED Silver or better.
· Campus potable water distribution system is fully metered with automated usage captured by Badger Meter BEACON system and available for view in online dashboard at https://beaconama.net/
· Hydrogel system was installed in the Bowl, Amphitheater, Soccer Field and Quad turf areas which reduces the watering time needed for the campus landscape, by increasing moisture-retention capabilities and acts as a water and nutrient reservoir by allowing a slow release of water into the soils and roots. This system saved the campus 2.3 million gallons of water in 2016 and $13,000 in water costs.
· “Report a Water Leak” program started in March of 2015, where leaks can be reported by a QR code in the Social Science and Management building. 
· Replaced traditional spray-type sprinkler heads with water efficient rotator type heads that maximize  the watering efficiency and minimize overspray runoff (2015).
· The BEACON system has been updated campus wide for irrigation and buildings to detect water leaks in the system.
· Turf areas around the campus which are not being used for recreational activities have been removed in response to the drought.

[bookmark: _Toc500829691]Short Term Actions (0-3 Years)

· Maximize USGBC LEED water conservation credits for LEED-NC and LEED-EBOM.
· Maximize AASHE STARS water conservation credits.
· Optimize water early leak detection by leveraging Badger Meter Beacon system.
· Install only US EPA WaterSense and/or Energy Star approved fixtures and appliances.
· Explore using water budgets as a tool to foster innovation and creativity in water efficiency.
· Experiment with monitoring-based commissioning approach to water use reduction and leak detection.
· Conduct regular campus water audits.

[bookmark: _Toc500829692]Intermediate Term Actions (3-5 Years)

· Consider piloting use of low-flow water measurement sensors in residence halls.
· Consider water-efficient and conservation practices for campus cooling towers and central plants.

[bookmark: _Toc500829693]Long Term Actions (5-10 Years)

· Explore amending campus planning, design and construction policies to require leading- edge sustainable water systems.


[bookmark: _Toc500829694]Substitute Non-Potable Water Sources


[bookmark: _Toc500829695]Achievements to Date

· Conducted study to deploy surface water for non-potable irrigation use (October 2009).
· Developed well irrigation study to evaluate existing campus irrigation well (September 2009).
· Installed campus wide purple pipe system for non-potable irrigation use.


[bookmark: _Toc500829696]Intermediate Term Actions (3-5 Years)

· Explore use of existing Little Lake well for non-potable irrigation use.
· Explore use of non-potable water for all landscape watering.
· Explore use of non-potable water for campus cooling towers.
· Explore use of non-potable water for industrial water use.

[bookmark: _Toc500829697]Long Term Actions (5-10 Years)

· Consider implementation of conjunctive use, non-potable water plan, such as golf course well and/or MID irrigation canal.
· Consider requiring all campus water be used more than once before being discarded.
· Consider the feasibility of a reclaimed water treatment plant.


[bookmark: _Toc500829698]Manage Stormwater & Protect Watershed Campus Policies  


· LRDP SUST-1 (p. 110): Adhere to principles of sustainable environmental stewardship, conservation and habitat protection in the planning, design and construction of the campus and individual projects, adopting an approach of continuous improvement in the sustainability of campus development, operations and management.

· LRDP SUST-8 (p. 111): Explore the feasibility of achieving water neutrality by determining UC Merced’s “water footprint” [(i.e., consumptive use of rainwater (green water), consumptive use of water withdrawn from groundwater or surface water (blue water) and pollution of water (grey water)]; Establish water footprint reduction targets for UC Merced and employ mechanisms to offset the environmental and social impacts of residual water footprints, such as, employing state of the art technologies, education, modeling new and cost-effective approaches in design and product selection.

· LRDP SUST-12 (p. 111): Design roadways, parking lots and circulation pathways to minimize, detain and filter stormwater runoff.

· LRDP SER-4 (p. 105): Use life-cycle cost-based design criteria in lieu of first cost in the planning and design of utility systems for campus and for specific projects.

· LRDP SER-5 (p. 105): Provide for the short-and long-term collection and treatment of campus wastewater, initially by the City of Merced’s Wastewater Treatment Facility, with the possible long-term addition of a recycled water treatment facility either on the campus or in the University Community, which will allow the campus to augment its other water supplies and create a source for recycled and industrial water, biomass energy and compost.

· LRDP ENV-12 (p. 82): Implement conservation measures in the 2009 UC Merced Conservation Strategy for fragile resources such as grasslands and vernal pools.

· LRDP ENV-13 (p.82): To the extent possible, work towards percolation of precipitation into groundwater by the use of the Low Impact Development (LID) strategies, or equally effective measures, such as clustering of structures, bio-retention areas, planted swales and permeable pavement where appropriate and feasible.

· UCSPP (p. 24) Encourage stormwater quality elements such as appropriate source control, site design (low impact development), and stormwater treatment measures to be considered during the planning stages of projects in order to most efficiently incorporate measures to protect stormwater quality.

· UCSPP (p. 24) Address stormwater management from a watershed perspective in a location- wide, comprehensive way that recognizes stormwater as a resource and aims to protect and restore the integrity of the local watershed(s).

· UCSPP (p. 24) Reference the location’s best management practices for preventing stormwater pollution from activities that have the potential to pollute the watershed.

· UCSPP (p. 25) Include—to the extent feasible—full cost evaluation of stormwater management initiatives.

FOOTNOTES:

1. LRDP SUST: Sustainability Section of UCM Long Range Development Plan (2009)
2. LRDP SER: Services Section of UCM Long Range Development Plan (2009)
3. LRDP ENV: Environments Section of UCM Long Range Development Plan (2009)
4. UCSPP: UC Sustainable Practices Policy (2013)

[bookmark: _Toc500829699]Protect & Restore Integrity of Local Watershed


[bookmark: _Toc500829700]Achievements to Date

· Capture 100% of stormwater on campus at Little Lake, Lower Pond and North Pond under normal precipitation conditions (2-year 24 hour storm event).
· Incorporated bioswales throughout campus to manage stormwater quantity and quality.
· Developed Lake Lot 2 parking lot to capture stormwater in gravel parking stalls to slow and filter stormwater before discharge into Lower Pond.
· Use native species and other drought-resistant species landscaping throughout campus.
· Incorporated underground retention basins to slow stormwater rate and quantity in Housing 4.
· Developed a 2014 hydrology report with watershed maps for campus and adjacent lands to show campus hydrology for campus master plan, 2020 project and future build-out.

[bookmark: _Toc500829701]Short Term Actions (0-3 Years)

· Continue reducing stormwater runoff volume and improve water quality.
· Maximize USGBC LEED and AASHE STARS stormwater credits.

[bookmark: _Toc500829702]Intermediate Term Actions (3-5 Years)

· Explore creation of applied model for UCM watershed.
· Incorporate green infrastructure and low-impact development strategies into site design in order to manage 30-50% of total volume runoff on-site.
· Continue incorporating retention basins into site design and development to capture 100% of campus stormwater under normal precipitation conditions (2 year 24-hour storm event).

[bookmark: _Toc500829703]Long Term Actions (5-10 Years)

· Explore feasibility and implementation of distributed wastewater treatment opportunities such as on-site wastewater treatment facility.
· Explore feasibility of using captured rainwater for irrigation and non-potable use in buildings.

[bookmark: _Toc500829704]Prevent Stormwater Pollution Resulting from Campus Activities


[bookmark: _Toc500829705]Achievements to Date

· Include requirements in campus construction contracts to develop stormwater pollution prevention plans.
· Conduct monthly trainings for contractors on stormwater pollution prevention.
· Monitor campus regularly and install stormwater best management practices as needed.
· Incorporated permeable pavement solutions, including Lake Lot 2 gravel parking stalls.
· Installed bioswales and rock swales to reduce stormwater runoff and reduce erosion to improve stormwater quality.
· Installed continuous deflection separation units for Little Lake and North Pond to clean contaminants from stormwater.
· Enlarged North Pond to accommodate future build-out.
· Participation by UC Merced faculty and staff in creation of Merced Integrated Regional Water Management Plan
· Participation by UC Merced staff at Merced County Sustainable Groundwater Management Act (SGMA) implementation meeting. The SGMA requires all water municipalities and unincorporated water municipalities to develop ground water sustainability plans as categorized by the California Department of Water Resources as “high” or “medium priority”. UC Merced will provide support as needed. 


[bookmark: _Toc500829706]Short Term Actions (0-3 Years)

· Include and coordinate stormwater management plan with 2020 project.
· Continue labeling stormwater inlets to remind constituents that dumping in the storm sewer is harmful to water quality.
· Develop and implement a campus and community outreach program on the importance of keeping campus free of trash and other threats to stormwater quality.
· Inventory herbicides and pesticides used on campus to assess risk they may have to stormwater.
· Comply with the California Clean Water Act amended regulations to prevent 100% (track1) of trash from entering the storm sewer system.


[bookmark: _Toc500829707]Intermediate Term Actions (3-5 Years)
· Continue to monitor and manage the campus SWMP and revise as needed to address emerging threats to stormwater quality.

[bookmark: _Toc500829708]Long Term Actions (5-10 Years)

· Continue to monitor and manage campus SWMP and revise as needed to address emerging threats to stormwater.

[bookmark: _Toc500829709]Protect Stormwater Quality


[bookmark: _Toc500829710]Achievements to Date

· Two employees were certified as erosion, sediment and stormwater inspectors through the California Stormwater Quality Association and Certified Erosion, Sediment and Storm Water Inspector certification program.
· Monitor the entire campus stormwater regularly and install best management practices, as needed, to protect stormwater quality and prevent storm water erosion.
· Developed Lake Lot 2 parking lot to capture stormwater in the gravel parking stalls to slow and filter stormwater before discharge into Lower Pond.
· Incorporated bio swales using native and drought tolerant species to help filter stormwater contaminates before discharging into North Pond and Little Lake.
· Monitor the entire campus regularly and install best management practices as needed.
· Installed continuous deflection separation units for Little Lake and North Pond to clean contaminants from stormwater.
· Conduct monthly trainings to campus contractors on stormwater pollution prevention.

[bookmark: _Toc500829711]Short Term Actions (0-3 Years)

· Include stormwater runoff management including monitoring and protection measures in construction contract language.
· Develop and implement a campus and community outreach program on the importance of keeping campus free of trash and other threats to stormwater quality.
· Review procurement and provide an inventory of herbicides and pesticides used on campus to assess the risk they may pose to stormwater.

[bookmark: _Toc500829712]Intermediate Term Actions (3-5 Years)

· Develop and implement UC Merced’s Stormwater Management Plan (SWMP) based upon the mitigation and control of UC Merced Campus high-risk pollutants.

[bookmark: _Toc500829713]Long Term Actions (5-10 Years)

· Continue to manage the monitoring of the campus SWMP and revise as needed to address emerging threats to stormwater.

[bookmark: _Toc500829714]Conduct Education & Outreach Campus Policies
· LRDP SUST-1 (p. 110): Adhere to principles of sustainable environmental stewardship, conservation and  habitat protection in the planning, design and construction of the campus and individual projects, adopting an approach of continuous improvement in the sustainability of campus development, operations and management.

· LRDP SUST-8 (p. 111): Explore the feasibility of achieving water neutrality by determining UC Merced’s “water footprint” [(i.e., consumptive use of rainwater (green water), consumptive use of water withdrawn from groundwater or surface water (blue water) and pollution of water (grey water)]; Establish water footprint reduction targets for UC Merced and employ mechanisms to offset the environmental and social impacts of residual water footprints, such as, employing state of the art technologies, education, modeling new and cost-effective approaches in design and product selection.

· LRDP SER-4 (p. 105): Use life-cycle cost-based design criteria in lieu of first cost in the planning and design of utility systems for campus and for specific projects.

· UCSPP (p. 25) Present potential opportunities to serve as a living laboratory for sustainable water projects.

· UCSPP (p. 25) Identify opportunities for pilot projects that illustrate the University’s commitment to sustainable water practices through teaching, research, and service.

· SSP (p. 26): Optimize UC Merced and University Community water footprint.

· SSP (p. 26): Define water at UC Merced in terms of social, environmental and economic sustainability.

· SSP (p. 26): Train UC Merced water sustainability leaders.

· SAV (p. 26): Build an integrated research and educational program on ecological systems, energy, water and other natural resources, climate change and security threats associated with global change that will help build a sustainable environment.

· UCSPP (p. 25) Support efforts of students, faculty and staff to implement sustainable water systems on campuses and other locations.

· UCSPP (p. 25) Identify opportunities for new practices that could create behavior change with regard to water use and watershed management.


FOOTNOTES:

1. LRDP SUST: Sustainability Section of UCM Long Range Development Plan (2009)
2. LRDP SER: Services Section of UCM Long Range Development Plan (2009)
3. SAV: UCM Strategic Academic Vision (2009)
4. UCSPP: UC Sustainable Practices Policy (2013)

[bookmark: _Toc500829715]Use Campus as Living Laboratory for Sustainable Water Systems

[bookmark: _Toc500829716]Achievements to Date

· South Bowl was used for irrigation efficiency on campus near recreation and events landscape. The project incorporated conducting irrigation and efficiency experiments.
· UC Merced’s Energize Colleges student interns ran a residence hall water conservation competition in spring 2017 that generated a 6% reduction in potable water use during the three week long event.  
· The first UC Merced campus water use audit was performed by Dannique Aalbu (2009).
· Campus water use is now captured in real-time by Badger Meter BEACON system and savailable for viewing as an online dashboard at https://beaconama.net/
· Received LEED water credits resulting in Silver or better rating for all campus buildings.
· Received AASHE STARS water credits resulting in Silver rating for UC Merced Campus.

[bookmark: _Toc500829717]Short Term Actions (0-3 Years)

· Determine the feasibility of using water budgets—similar to UCM energy budget model.
· Explore the use of US EPA Sustainable Water Systems model for UCM Campus.
· Involve organizations outside UCM to leverage the campus as a living laboratory for sustainable water systems, including UC Cooperative Extension, Native Plant Society.
· Plant material test plots for testing plant adaptability and water usage/conservation.

[bookmark: _Toc500829718]Intermediate Term Actions (3-5 Years)

· Consider creating a UCM Water balanced scorecard.
· Consider adopting UCM principles of sustainable water
· Explore the creation of a Central Valley-friendly, energy-smart demonstration arboretum.


[bookmark: _Toc500829719]Support Faculty, Staff & Students in Implementing Sustainable Water Systems


[bookmark: _Toc500829720]Achievements to Date

· Developed a campus water data and database used for undergraduate student capstone projects.
· Established a campus community garden 
· Secured $10,000 to support Engineering Service Learning educational kiosk on San Joaquin River restoration research by Professor Tom Harmon.
· Participated in the River Conservation Education and Outreach at Merced River Fair.
· Developed campus water data dashboards for faculty, staff and students

[bookmark: _Toc500829721]Short Term Actions (0-3 Years)

· Improve access to campus water data and dashboards for students, faculty, staff and local community.
· Support and collaborate with faculty in fostering use of campus sustainable water systems in teaching, research and service programs.
· Install interpretive signage on campus watershed and stormwater management.

[bookmark: _Toc500829722]Intermediate Term Actions (3-5 Years)

· Explore applied model for UC Merced water full-cost pricing.
· Explore applied model for UC Merced water/energy nexus.
· Explore applied model for UC Merced water footprint and water neutrality.



[bookmark: _Toc500829723]Long Term Actions (5-10 Years)

· Project UC Merced campus’s smallest practicable water footprint—consider water neutrality, full-cost pricing and water/energy nexus.
· Support and collaborate with faculty in developing programs and internships around sustainable water systems on the UCM Campus.
· Explore possible sources of reclaimed water for use on campus including irrigation, cooing tower use and water closet use.

[bookmark: _Toc500829724]Create Behavior Change Regarding Water Use & Watershed Management
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· In collaboration with University of California, UC Merced provided videos to the new video portal at https://www.uctv.tv/sustainable-cal/water/, which provides an opportunity to share its efforts in pursuit of a Sustainable California.
· Initiated program to install hydration stations on campus.
· Hosted annual residence hall water conservation competition.
· Water conservation YouTubes (1, 2, 3, 4).
· Developed sustainable water systems webpage
· Won the Alliance to Save Energy Campus Conservation Nationals competition.
· Received CHESC Best Practice Award for residence hall water conservation competition (2014).
· Finalist in White House Campus Champions of Change Challenge (2012).
· Brower Youth Award winner for water conservation leadership (2012).
· Supported social media for water conservation competition by Prof. John Haner’s classes. 

[bookmark: _Toc500829726]Short Term Actions (0-3 Years)

· Define water in terms of environmental, social and economic sustainability.
· Work with campus student organizations and faculty to raise UCM student awareness and understanding about California water issues.
· Explore use of UCSD's Aquaholics program on UCM campus.
· Outreach to UCM ECEC students to promote awareness of water issues, including conservation, pollution and environmental stewardship.

[bookmark: _Toc500829727]Intermediate Term Actions (3-5 Years)

· Create river education program for students participating in campus-sponsored whitewater rafting trips.
· Expand sustainable water educational opportunities for local Merced communities.
· Establish campus water evangelists program.

[bookmark: _Toc500829728]Long Term Actions (5-10 Years)

· Establish a UC Merced student, faculty and staff water champion award.
· Establish outreach and education program to create awareness about Central Valley water use and watershed issues, such as groundwater over drafting and contamination, surface water sustainability and local anadromous fisheries.
· 

[bookmark: _Toc500829729]UC Merced Campus Water Use Data


Water Baseline and Current Reduction
	Date
	Weighted Campus User (WCU)
	Potable Water Use (gallons)
	Per Capita Potable Water Use (gpy/WCU)
	% Reduction from Baseline

	FY05-06
	 1,459 
	 51,290,000 
	 35,154 
	

	FY06-07
	 1,779 
	 52,294,000 
	 29,395 
	

	FY07-08
	 2,099 
	 53,297,000 
	 25,392 
	

	Policy Baseline
	 29,980 
	

	2020 Policy Goal (20% Reduction)
	 20,313 
	

	2025 Policy Goal (36% Reduction)
	 19,187 
	

	Current Reduction From Baseline
	58%
	

	Goal Met
	 YES 
	

	FY16-17
	 6,801 
	 85,168,014 
	 12,523 
	58%

	FY15-16
	 6,566 
	 73,008,184 
	 11,119 
	63%

	FY14-15
	 6,660 
	 82,663,000 
	 12,412 
	59%

	FY13-14
	 6,270 
	 84,319,000 
	 13,448 
	55%

	FY12-13
	 5,746 
	 76,350,000 
	 13,288 
	56%

	FY11-12
	 5,065 
	 72,228,000 
	 14,260 
	52%

	FY10-11
	 4,398 
	 63,651,000 
	 14,473 
	52%

	FY09-10
	 3,505 
	 64,503,000 
	 18,403 
	39%

	FY08-09
	 2,922 
	 69,803,000 
	 23,889 
	20%
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