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SOUTH ORANGE COUNTY IRWM IMPLEMENTATION GRANT PROPOSAL

TECHNICAL JUSTIFICATION OF PROJECTS

1. MWDOC - Comprehensive Landscape Water Use Efficiency Program 

The Comprehensive Landscape Water Use Efficiency Program will provide the following physical benefits:

I. Project Physical Benefits

The Program will: provide reliable water supplies by reducing dependency on imported water; meet water demands during all hydrologic conditions; and maximize potable/recycled water use efficiency and onsite process water reuse. It will preserve and enhance ecological function of open-space and water-related habitats. Additionally it will: promote sustainable water solutions by linking land and water use; promote use of appropriate source for water use; reduce GHG emissions and energy consumption; and promote urban greening projects. The Program will ensure high quality water for all users by matching quality with intended uses and managing rainfall as a resource, thus maximizing beneficial use through low impact development and increased onsite infiltration. The Program will promote stewardship, a benefit to the business will be lower operating costs, thereby giving them a competitive edge, as well as this benefit enticing participation; they can tout improved sustainability.  

Statewide benefits, include off-sets to Bay-Delta pumping, build on existing water use efficiency programs implemented in Orange County, and provide support for the implementation of BMPs. The Program will preserve local flexibility by implementing water use management improvements at local and regional levels to maximize beneficial use of existing water supplies.  In addition to our traditional imported and groundwater supplies, water agencies in Orange County recognize the need for a balanced water supply portfolio that includes water recycling/reuse and water conservation.    

· Improve Water Reliability and Reduce Reliance on Imported Water (primary benefit)

Water Savings: Total performance-based Program water savings goal is estimated at 888 AFY. Where, 100% of the water savings is attributed to water use efficiency.  This will be achieved by targeting comprehensive water reductions at residential and commercial landscape sites over the Program period. The Program goal is composed of the following individual project-type goals: removal of 10.3 acres of turfgrass is expected to provide 60 AFY with a 10 year life; the upgrade of 1,500 antiquated irrigation timers to smart water application irrigation controllers will provide an estimated 36 AFY at residential sites and 547 AFY from commercial sites with a savings life up to 10 years; and the conversion of 50,000 high-volume conventional irrigation spray heads with low-precipitation rate irrigation equipment, rotating nozzles and drip irrigation,  will contribute to 180 AFY and 65 AFY savings respectively, with a 10 year life.




· Improve Water Quality and Salt Balance 

MWDOC has found similar Programs to yield a 50% reduction of landscape water runoff, which results in non-point source pollution entering municipal storm drain systems and aquatic ecosystems. 

Water Quantity: Reduced Runoff and Pollutants: The proposed Program will remove turfgrass at LL sites that require more than 4 feet of supplementary irrigation each year.  This turfgrass will be replaced with California Friendly plantings or ground covers that require less than half the water needed by turf.  If these new plantings require irrigation, they will be irrigated with low-volume emitters and will be adequately mulched to retain soil moisture.  This will result in a reduction in landscape irrigation runoff and related non-point source pollution.  Reductions in urban runoff will also have considerable benefits on water quality within Orange County’s creeks and streams (Source: Residential Runoff Reduction (R3) Study, 2004, MWDOC and Irvine Ranch Water District attached in Att7_IG2_TechJust_2of2), an important local issue. Reduced urban runoff also benefits water quality within local creeks and streams. For this Program the estimated NPS reduction is 0.79 million gallons per day. 

In-stream Flow:  The R3 Study found that a reduction in total pollutant migration could be achieved by reducing total dry season urban runoff.  Since State Water Project supplies from the Bay-Delta are considered MWDOC’s marginal supply source, we assume that saved water could stay in-stream, resulting in increased in-stream flows. The quantity of water attributed to in-stream flows would be directly proportional to the water saved through the Program. 

· [bookmark: CliimateChangeQ]Climate Change 

According to the California Energy Commission’s 2005 Integrated Energy Policy Report (attached as Att7_TechJust_2of2), energy savings associated with water conservation programs is 3,300 kWh per acre-foot of water saved.  The proposed Program is estimated to save 888 AF annually.  Using the CEC Energy Policy Report energy savings estimate, the proposed Program will save an estimated 2.9 million kWh annually. 

Greenhouse Gas Reduction: The reduced water need can result in a GHG emission reduction of 1,018 metric tons of CO2 emissions per year, calculated from the associated water savings and reduced energy need. This Program is expected to yield a reduction the metric tons of CO2e per year of greenhouse gas emissions achieved from water management activities versus baseline.

Climate Adaptation: The Program will contribute to adapting to the effects of climate change by modifying existing water-intensive landscapes to California Friendly landscapes that are appropriate to our region and water supply situation.  Existing landscape are more turf intensive than the region’s existing water supplies can accommodate.  The desired landscape for the region will include smaller functional turf areas and larger California Friendly tree, shrub, and groundcover-based areas.  Participants in the Program will serve as an example for others to follow, thereby fostering a California Friendly landscape transformation.


· Manage Flood Waters 			 

This Program will improve the natural hydrology over a 10 acre area and is consistent with the water use efficiency and watershed management goals contained in the California Water Plan, TMDLs, CALFED Bay-Delta program objectives, AB 32, and local land use planning. The Program will protect surface and groundwater quality by: (1) reducing the rate of dry weather runoff and pollution from existing landscapes; (2) employing landscape water use techniques that promote the infiltration and beneficial use of water; and (3) decreasing the rate of process water discharged to sanitation districts. The Program will promote the region-wide utilization of non-structural Best Management Practices, appropriate to non-point-source pollutants and land use types, to prevent potential pollutants from entering municipal storm drain systems and aquatic ecosystems during both wet and dry weather.

· Uses LID or other resource-efficient land use

Low Impact Development: Program will integrate water management with land use planning by going beyond local landscape ordinance(s) (AB1881) requirements to increase water use efficiency on existing landscapes through the decrease of non-beneficial landscape water use and the decrease of dry weather runoff resulting in pollution. Program will promote the utilization of Bs, appropriate to land use type, to eliminate nuisance runoff and reduce the discharge of pollutants from municipal storm drain systems into downstream aquatic ecosystems during both wet and dry weather.  Program contributes to the following: 1) reduce the rate of dry weather runoff resulting in pollution prevention from existing landscapes; 2) encourage the use of low impact development practices in the landscape to help preserve sustainability and watershed health; and 3) increase water use efficiency by using landscape water beneficially, and not wastefully, thereby resulting in sustainable water resource management.

· Positive Impacts to natural hydrology and alluvial fans

Impacts to Natural Hydrology:  MWDOC’s Residential Runoff Reduction Study (R3) July 2004 and SmarTimer and Edgescape Evaluation Study (SEEP) (October 2008) (attached as Att7_IG2_TechJust_2of2) have each demonstrated water quality benefits that significantly reduce both dry-weather runoff volume and non-point source pollutants entering local creeks, ultimately leading to the Pacific Ocean.  The Residential Runoff Reduction Study quantified a 50% reduction in dry-weather runoff and non-point source pollutants with a 10% penetration of landscape improvements yielding sediment removal rand water quality improvement.  Follow-up studies, with five-years post installation will verify that the water savings persistence.
	
· Indirect Benefits

Implementation of the Program will result in an indirect benefit of increased carryover storage.  Water saved through implementation of this Program could be kept in storage for use in the future.  

Reduced Likelihood of Water Shortage Impacts: MWDOC relies upon Metropolitan for imported water supplies.  Metropolitan’s Integrated Water Resources Plan (IRP) ensures reliability through adverse hydrologic conditions, such as prolonged droughts, but it does not address the potential threat of shortage due to catastrophic system failure or unprecedented climate impacts.   Non-climate-related events like earthquakes, floods, or terrorist activities could lead to serious disruption of imported supplies from the Colorado River Aqueduct or State Water Project.  In a presentation made to the California Bay-Delta Authority in October of 2004, Dr. Jeffrey Mount of the University of California, Davis reported a two-in-three chance of a catastrophic failure in the Bay-Delta system due to flood or earthquake by the year 2050.  This type of failure would completely cut off the supply of water Metropolitan receives from Northern California.  Under these circumstances, Metropolitan’s Eastside Reservoir Project Final Environmental Impact Report (EIR) suggests that most regional imported demands could be met through in-region storage projects.  This EIR assumes a 25% reduction in retail demands during the facility outage.  While the EIR shows that Metropolitan is planning for extraordinary, non-hydrologic events, it does not ensure 100% reliability if they occur.  The assumed reduction in demands during the facility outage represents a shortage to Metropolitan’s customers. 

The Program provides benefits under these conditions in multiple ways.  The Program helps reduce Orange County’s need for imported supplies from Metropolitan.  These lower demands will help ease the strain on supplies if a catastrophic event impacts Metropolitan’s delivery system.  The reduced demands will allow stored water supplies to last longer through the emergency and forestall the threat of greater impacts.  It is difficult to quantify the monetary benefits of avoiding water shortage.  From a qualitative perspective, the benefits come in the form of reduced risk of business disruption or residential impact from water shortage in time of a crisis caused by catastrophe or unforeseen hydrologic events.

· Additional Benefits

Promoting Stewardship: A benefit to the residential and business owners will be lower maintenance costs as well as this benefit enticing participation; they can tout improved sustainability.  

Reduced Tier 2 Supply Costs: MWDOC is allowed to buy approximately 280,592 acre-feet per year at Metropolitan’s lower Tier 1 supply rate of $847/AF.  Any purchases in excess of 280,592 acre-feet are charged at a Tier 2 cost, which is approximately $150/AF more than the Tier 1 supply rate.  This incentive encourages agencies to stay within their Tier 1 annual limit.  Factors impacting MWDOC’s need to purchase higher-cost Tier 2 supplies from Metropolitan include weather, groundwater and other local supplies, and the economy.  

Build on existing water use efficiency Projects: MWDOC currently implements a variety of regional commercial, industrial, and institutional water use efficiency programs. This CLWUE will build on existing programs that have included the Turf Removal Program, SmarTimer and Rotating Nozzle Rebate Programs, Southern California WaterSmart Program (f.k.a. Save Water Save A Buck), and various pilot landscape programs.  These programs are complementary and work collaboratively to achieve maximum landscape water conservation results.




II. Narrative for Project Water Supply Benefits

a. Estimates of without- and with-project conditions; e.g. improvements in new water supplies made available to meet demand

Without the Program, the current and future water demand is expected to remain consistent, yielding no level of benefit for the without-project condition. The with-project condition yielded a net reduction of 888 acre-feet per year (AFY) and a gross water savings reduction of 8,883 acre-feet lifetime water savings.  The water savings benefit is comprised of 60 AFY for turf removal, 607 AFY for smart timer installations at residential and commercial sites respectively, and 245 AFY for irrigation efficiency improvements such as rotating nozzle and drip irrigation.  The gross water savings were calculated based on the varying water savings life based on project type.  

b. Identification of beneficiaries

Beneficiaries of project implementation include participating CLWUE residential and commercial property owners, cities, water agencies, and the environment. The CLWUE property owners will benefit from improved, process efficiency, lower water bills, lower sanitation bills (commercial), and landscape aesthetics.  Cities will benefit from reduced maintenance costs and avoided collateral damage such as street surface erosion as a result of irrigation runoff.  Water agencies will benefit from reduced water use, progress towards meeting their 20% by 2020 water savings goal and improved water supply reliability. And the environment will benefit from reduced dry weather runoff and non-point source pollution. 

c. When the benefits will be received

Benefits will be received as the industrial process water is reduced, commercial and institutional devices are upgraded, and non-functional turf is removed and the California Friendly landscapes are installed at large landscape sites.  It is anticipated that the full annual benefits will be realized by the end of the forth year of program implementation.

d. Uncertainty of the benefits

The uncertainty of benefits includes lower or higher water use of traditional industrial process or turf-intensive landscape than anticipated.  The actual uncertainty will be measured through the statistical water savings evaluation that will be performed on the project. 

e. Description of any adverse effects

No adverse effects are anticipated from project implementation.

III. Technical Justification

As recommended by the California Urban Water Conservation Council’s (CUWCC) Potential BMPs, the Program is developed as a holistic approach to landscape water use efficiency that provides incentives and technical resources, with monitoring and reporting of water use.  According to the State Water Resources Control Board, there is more dry weather runoff in the storm drains than stormwater runoff.  Landscape-attributed dry weather runoff reduction and NPS pollution reduction are anticipated to be greater than 50%, as documented in MWDOC’s 2004 Residential Runoff Reduction (R3) Study.  Reduced urban runoff also benefits water quality within local creeks and streams. The R3 Study found that a reduction in total pollutant migration could be achieved by reducing total dry season urban runoff. To further test the feasibility of landscape programs, MWDOC has successfully implemented a standalone residential and commercial non-functioning turfgrass removal program since November 2010 that has resulted in more than 436,600 ft2 of turf removed and replaced with California Friendly plantings. To date 39 sites have participated, with an additional 82,800 ft2 of turf removal pending, yielding an average of approximately 13,800 ft2 per site.  Utilizing this experience and data derived from these programs, MWDOC has applied historical participation statistics to calculate the proposed numbers for this Program.

An additional benefit associated with holistic landscape projects is the emphasis on proper irrigation. Replacement of a standard irrigation controller with a weather-based irrigation controller (a.k.a. smart timer), standard pop-up spray heads with water efficient rotating nozzles, or the complete removal of irrigation at the conversion site can achieve quantifiable and sustained water savings in urban landscapes, specifically in commercial landscapes throughout Orange County, California.  Through a 2012 statistical evaluation of past programs conducted on rebate program participants, MWDOC has measured water savings of more than 27% at commercial accounts, averaging 727 gallons per day (gpd) per installation of a smart timer (with respect to weather normalization) and additional 1 to 4 gpd per rotating nozzle.

Local Water Demand

The Municipal Water District of Orange County (MWDOC) purchases imported water from the Metropolitan Water District of Southern California (Metropolitan).  Metropolitan obtains this water from the Colorado River and State Water Project.   Water from the State Water Project passes through the Delta facilities before entering the California Aqueduct and coming to Southern California.  The 5-year average water demand for South Orange County (SOC) is 115,000 AF. Imported accounts for 84% (96,500 AF), groundwater accounts for 3% (3,500 AF), recycled water accounts for 13% (15,000 AF), and surface water accounts for 0%.  Imported supplies provided by Metropolitan include the Colorado River and Bay-Delta via the State Water Project.  Imported water originating from the Bay-Delta watershed represents 30% of the imported supply, or 25% (29,000 AF) of MWDOC SOC’s gross 5-year average supply. 

The annual water demand in SOC in Fiscal Year 2011-12 was 107,000 AF. Approximately 5,000 AF was supplied by groundwater, 88,000 AF from imported water, 14,000 from recycled water, and a negligible amount from surface water.  Imported water comes from both the Colorado River and the State Water Project.  Approximately one-half (47%) of the imported supply comes from the California Bay-Delta. Demand in SOC in 2020 is projected to be 132,000 AF.  This includes 11,000 AF supplied by groundwater, 94,000 AF from imported water, and 26,000 AF from recycled water.   MWDOC’s ability to influence diversions from the Bay-Delta include maximizing water use efficiency as proposed herein, increasing use of reclaimed water, and development of other local supplies including ground, ocean water desalination, indirect potable reuse of recycled water, and runoff reuse.




IV. Annual Physical Benefits

	[bookmark: RANGE!A1:D30][bookmark: RANGE!A1:D29][bookmark: RANGE!A1]Table 9 – Annual Project Physical Benefits

	Project Name: Comprehensive Landscape Water Use Efficiency Program

	Type of Benefit Claimed: Water Savings (Primary Benefit)

	Measure of Benefit Claimed (Name of Units): Acre-Feet

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project
(b) – (c) 

	2013
	0
	41
	41

	2014
	0
	337
	337

	2015
	0
	656
	656

	2016
	0
	887
	887

	2017
	0
	887
	887

	2018
	0
	887
	887

	2019
	0
	887
	887

	2020
	0
	887
	887

	2021
	0
	887
	887

	2022
	0
	887
	887

	2023
	0
	846
	846

	2024
	0
	550
	550

	2025
	0
	231
	231

	Comments: The project is composed of three parts each with a 10 year life: Turf removal, Smart Timer installation and Irrigation improvements including rotating nozzles and drip irrigation.

	
	
	
	

	Table 9 – Annual Project Physical Benefits
Project Name: Comprehensive Landscape Water Use Efficiency Program

	Type of Benefit Claimed: Reduces Energy Cost

	Measure of Benefit Claimed (Name of Units): Kilo-watt Hour per year (kWh/yr)

	Additional Information About this Measure: Benefit accrued to Metropolitan as a State Water Project contractor.

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project
(b) – (c) 

	2013
	0
	            146,570 
	146,570

	2014
	0
	        1,025,987 
	1,025,987

	2015
	0
	        2,198,543 
	2,198,543

	2016
	0
	        2,931,390 
	2,931,390

	2017
	0
	        2,931,390 
	2,931,390

	2018
	0
	        2,931,390 
	2,931,390

	2019
	0
	        2,931,390 
	2,931,390

	2020
	0
	        2,931,390 
	2,931,390

	2021
	0
	        2,931,390 
	2,931,390

	2022
	0
	        2,931,390 
	2,931,390

	2023
	0
	        2,784,821 
	2,784,821

	2024
	0
	        1,905,404 
	1,905,404

	2025
	0
	            732,848 
	732,848

	Comments: Energy savings associated with water conservation programs based on California Energy Commission’s 2005 Integrated Energy Policy Report.

	
	
	
	

	Table 9 – Annual Project Physical Benefits
Project Name: Comprehensive Landscape Water Use Efficiency Program

	Type of Benefit Claimed: Greenhouse Gas Reduction

	Measure of Benefit Claimed (Name of Units): Metric tons of CO2 emissions

	Additional Information About this Measure: Benefit accrued to Metropolitan as a State Water Project contractor.

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project
(b) – (c) 

	2013
	0
	51
	51

	2014
	0
	356
	356

	2015
	0
	763
	763

	2016
	0
	1018
	1,018

	2017
	0
	1018
	1,018

	2018
	0
	1018
	1,018

	2019
	0
	1018
	1,018

	2020
	0
	1018
	1,018

	2021
	0
	1018
	1,018

	2022
	0
	1018
	1,018

	2023
	0
	967
	967

	2024
	0
	661
	661

	2025
	0
	254
	254

	Comments: Emission reductions from GHG Emissions & Generation Resource Integrated Database (eGRID) Version 1.1, 2011, U.S. Environmental Protection Agency

	

	
	
	

	Table 9 – Annual Project Physical Benefits
Project Name: Comprehensive Landscape Water Use Efficiency Program

	Type of Benefit Claimed: Non-Point Source Runoff Reduction

	Measure of Benefit Claimed (Name of Units): Million Gallons Per Year

	Additional Information About this Measure: Water Treated

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project
(b) – (c) 

	2013
	0
	0.04
	0.04

	2014
	0
	0.28
	0.28

	2015
	0
	0.59
	0.59

	2016
	0
	0.79
	0.79

	2017
	0
	0.79
	0.79

	2018
	0
	0.79
	0.79

	2019
	0
	0.79
	0.79

	2020
	0
	0.79
	0.79

	2021
	0
	0.75
	0.75

	2022
	0
	0.51
	0.51

	2023
	0
	0
	0.20

	Comments: Non-Point Source runoff reduction benefit based on MWDOC’s Residential Runoff Reduction Study (July 2004) and SmarTimer and Edgescape Evaluation Study(October 2008)




2. Audubon Starr Ranch Sanctuary’s Riparian Invasion Control, Restoration, Monitoring, and Education Project (Starr Ranch Sanctuary)

I. Project Physical Benefits

The Starr Ranch Sanctuary project will provide the following physical benefits:

· Environmental Benefits

Nonchemical invasive species removal and restoration will benefit native riparian plant and animal species in both the 3 new acres of intensive invasive management and the entire 125 acres riparian corridor. This will benefit native riparian fauna, which we will monitor:  aquatic vertebrates (fish, amphibians, reptiles), macroinvertebrates, and songbirds

· Amount of Water Recycled

Starr Ranch staff will facilitate installation of storm drain trash racks and a slide gate by the Trabuco Canyon Water District.  Trash racks will help prevent leaves and debris from clogging the inlet to the wet well where runoff is collected and pumped thus allowing for a greater volume of water to be collected that would otherwise flow downstream into Bell Creek.  The slide gate will allow increases in holding capacity prior to pumping.  Without the project 136 acre-feet are utilized for recycled water annually by Trabuco Canyon Water District.  The project is expected to increase this amount by 25 percent to 170 acre-feet annually.  This will be a new supply of water for Trabuco Canyon Water District, and it will reduce the amount of imported water used for blending with recycled water.

· Recreation and Public Access

Starr Ranch offers unique education programs that give kids and adults (about 5,000 annually) a hands-on experience in wildlife and habitat research.  Our Stream Biosurvey and Ecology of Bell Creek programs expose our suburban neighbors to the beauty of a 125-acre native riparian ecosystem.  Our unique education programs that offer a hands-on experience in wildlife and habitat research or to volunteer as citizen scientists with our many monitoring programs.  Volunteer Weed Warriors also assist us with nonchemical riparian weed removal.  The stream bioassessment protocol is integrated into education programs for kids and adults, who experience the beauty of a native riparian ecosystem during programs.

· Additional Benefits

Water Conservation: The water conservation partnership with a golf course community Homeowner’s Association (HOA) and golf course management will encourage native species and turf reduction in landscaping and drought tolerant grasses on the golf course.  In an initial meeting with the HOA and golf course management in fall 2011 and there was general enthusiasm for a partnership to initiate native plantings in landscaping.

II. Narrative for Project Physical Benefits

a. Recent and historical conditions that provide background for benefits to be claimed.
The Bell Creek riparian corridor is subject to the continuing threat of invasive plants (periwinkle, pampas grass, English ivy, and many others) and animals (i.e. bullfrogs, crayfish, African clawed frogs, and sunfish), as well as nutrients and pesticides from runoff which threatens wildlife and the ecosystem as a whole.  Thus Bell Creek water quality and habitat are not at the best possible levels.  Without invasive removal, planting and monitoring of native plant species, and surveys to ensure that native wildlife populations persist, the entire riparian ecosystem could shift to nonnative plant and animal species.  Runoff from the adjacent golf course community is diverted during the dry season (and when possible, the rainy season) but has carried and continues to carry nonnative seeds from landscaping, high water flows, and nutrients and pesticides particularly from the golf course.
b. Estimates of without-project conditions; e.g., levels of the physical benefits in the future, without the project, but with other projects that might be planned.
If invasive species invasions continue unchecked, the entire Bell Creek riparian corridor could be dominated by nonnative species.  Nonnative plant species such as pampas grass can change creek hydrology and species such as olive can suppress native species that provide habitat for native fauna.  
c. A description of the project and its relationship to other projects in the Proposal. 
This project will enhance and monitor the water quality and native plant and animal communities of Bell Creek, one of the last relatively pristine riparian corridors in southern California.  We will remove invasive non-native species and restore open space with natives, monitor riparian wildlife for ecosystem restoration and protection, and implement a water conservation program with the adjacent golf course community to reduce non-point source pollution entering the corridor.
d. Acknowledgment of all new facilities, policies, and actions required to obtain the physical benefits.

The Starr Ranch Manager will work with the Trabuco Canyon Water District to install trash racks and a slide gate, at TWCD expense, to optimize runoff diversion.

e. Uncertainty of the benefits, and factors that lead to uncertainty.

Success of ecological work such as invasive species control and restoration is subject to effects from the highly variable annual rainfall in southern California.  However, Starr Ranch has had success since 2003 in riparian restoration and monitoring so that progress towards reestablishing a functional native ecosystem is gradual and continuing.

The most uncertain benefit is the partnership with the adjacent golf course community, since much is dependent on the highly diverse nature of homeowners’ values and willingness to buy into water conservation measures.

f. Description of any potential adverse physical effects.

There are no potential adverse physical effects of this project.

III. Technical Justification

Data on plant cover and density taken in 2 X 2 meter quadrats in an intensive work area since 2009 indicate that after removal of invasive species, native riparian species slowly recolonize. Data on aquatic macroinvertebrates since 2003 indicate better water quality in stretches of Bell Creek above the confluence with urban runoff.  Survey and mapping of aquatic vertebrates generate a GIS map of populations’ distributions.  Songbird banding data are used to summarize numbers of songbird species in riparian woodlands. We will monitor water quality using a standardized stream bioassessment method and will survey for aquatic vertebrates and songbirds to detect nonnative species and assess our effectiveness in providing habitat for native fauna.  

Installation of trash racks and a slide gate will increase runoff diverted to the Trabuco Canyon Water District for water recycling.  The Starr Ranch Manager will work with the Trabuco Canyon Water District to install trash racks and a slide gate, at Trabuco Canyon Water District expense, to optimize runoff diversion.  

Starr Ranch tracks visitors who participate in the unique education programs that give kids a hands-on experience in wildlife and habitat research.  Approximately 5,000 visitors participate in programs annually.  About 200 kids and adults participate annually in the Stream Biosurvey program and 20 kids ages 8 – 13 participate during the summer in a week long Ecology of Bell Creek program during an advanced camp.   

As noted in the Starr Ranch Sanctuary Management Plan (See Att7_IG2_TechJust_2of2), there are acreage goals for adding to projects each season, as well as research and monitoring goals. The Starr Ranch Management Program is completely nonchemical and research-based and has been called “groundbreaking” and “cutting edge” by the USFWS and a colleague at UC Berkeley.  The overall program is recognized statewide as a model for a rigorous, sustainable approach to land management in almost 200,000 acres of preserved land from Ventura to San Diego Counties.




IV. Annual Physical Benefits

	Table 9 – Annual Project Physical Benefits

	Project Name:  Audubon Starr Ranch Sanctuary’s Riparian Invasion Control, Restoration, Monitoring, and Education Project

	Type of Benefit Claimed: Environmental

	Measure of Benefit Claimed (Name of Units): acreage invasive species control

	(a)
	(b)
	(c)
	(d)

	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project (b) – (c)

	2013
	0
	125
	125

	2014
	0
	125
	125

	Comments:  Two interns will map selected invasive species and remove other targeted invasives in the entire 4.71 mile Bell Creek (125 acre) riparian corridor over eight months.

	



	Table 9 – Annual Project Physical Benefits

	Project Name: Audubon Starr Ranch Sanctuary’s Riparian Invasion Control, Restoration, Monitoring, and Education Project

	Type of Benefit Claimed: Water Conservation Partnership with a Golf Course Community

	Measure of Benefit Claimed (Name of Units): Percentage Landscaping Converted to Water Conserving Practices

	(a)
	(b)
	(c)
	(d)

	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project (b) – (c)

	2013
	0
	2.50%
	2.50%

	2013
	0
	2.50%
	2.50%

	Comments:  Based on an initial meeting with the HOA and golf course management in fall 2011



	
Table 9 – Annual Project Physical Benefits

	Project Name: Audubon Starr Ranch Sanctuary’s Riparian Invasion Control, Restoration, Monitoring, and Education Project

	Type of Benefit Claimed: Environmental - aquatic vertebrate and perennial pool surveys

	Measure of Benefit Claimed (Name of Units): total numbers of fish, amphibian, and reptile species recorded (native and nonnative)

	(a)
	(b)
	(c)
	(d)

	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project (b) – (c)

	2012
	0
	 
	 

	2013
	0
	8
	8

	2014
	0
	9
	9

	Comments:  We hope to see no greater than nine aquatic vertebrate species since this is the total number of natives currently expected for Bell Creek – a greater number would include nonnative, invasive species such as bullfrogs.




	Table 9 – Annual Project Physical Benefits

	Project Name: Audubon Starr Ranch Sanctuary’s Riparian Invasion Control, Restoration, Monitoring, and Education Project

	Type of Benefit Claimed: Environmental – stream bioassessment

	Measure of Benefit Claimed (Name of Units): Index of biological integrity (IBI) in runoff- impacted sampling site in Bell Creek

	(a)
	(b)
	(c)
	(d)

	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project (b) – (c)

	2013
	0
	20
	20

	2014
	0
	30
	30

	Comments:  We hope to detect an IBI score in the “fair” to “good” water quality range.



	Table 9 – Annual Project Physical Benefits

	Project Name: Audubon Starr Ranch Sanctuary’s Riparian Invasion Control, Restoration, Monitoring, and Education Project

	Type of Benefit Claimed: Water Supply

	Measure of Benefit Claimed (Name of Units): Acre-Feet

	(a)
	(b)
	(c)
	(d)

	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project (b) – (c)

	2013
	136
	170
	34

	2014
	136
	170
	34

	2015
	136
	170
	34

	2016
		136
	170
	34

	2017
	136
	170
	34

	2018
	136
	170
	34

	2019
	136
	170
	34

	2020
	136
	170
	34

	Comments:  The project is expected to increase the amount of water diverted to TCWD for recycling by 25 percent.  



	Table 9 – Annual Project Physical Benefits

	Project Name: Audubon Starr Ranch Sanctuary’s Riparian Invasion Control, Restoration, Monitoring, and Education Project

	Type of Benefit Claimed:  Recreation Resources and Open Space

	Measure of Benefit Claimed (Name of Units): Numbers of Visitors

	(a)
	(b)
	(c)
	(d)

	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project (b) – (c)

	2013
	0
	5,000
	5,000

	2014
	0
	5,000
	5,000

	Comments:  This project is partially funding the two biologists who instruct our stream programs.



3. Irvine Ranch Water District’s Baker Water Treatment Plant.

I. Project Physical Benefits

The Baker Water Treatment Plant (Baker WTP) will provide the following physical benefits:

· Water Supply

The project will enhance the potable water supply reliability to the region by providing a supplemental supply of drinking water for south Orange County.  The project will produce 28 million gallons per day (mgd) of drinking water to serve over 1 million people in south Orange County.  The Baker WTP is a regional project that will treat up to 28 mgd of raw water imported from the Metropolitan Water District (MWD) or supplied locally from Irvine Lake, to drinking water standards to supply water agencies in southern Orange County.  The physical benefit includes the potential avoided water shortage during outages of the MWD’s Diemer Filtration Plant and Allen McColloch Pipeline delivery system.  The project further allows for the use of local surface water runoff, which is currently captured and stored in Irvine Lake to be treated to potable standards for distribution to the south Orange County agencies.  

II. Narrative for Project Physical Benefits

a. Recent and Historical Conditions 

In December 1999, the Allen McColloch Pipeline (AMP) ruptured causing significant reduction in MWD supplies to southern Orange County, and demonstrating the dependence of this region on AMP operation. The dependence on the AMP, led the agencies to consider a new local water treatment plant utilizing the Baker Pipeline for raw water transmission.  The Baker WTP Project is a collaborative effort by south Orange County water agencies including ETWD, IRWD, MNWD, SMWD, and TCWD that was initiated to meet those objectives.  The Baker WTP will diversify water supplies and provide an alternate source of drinking water supply to the region during unplanned or extended outages of the Diemer Filtration Plant.   Raw water conveyed to the Baker WTP will be imported water from the Metropolitan Water District (MWD) system or raw water in Irvine Lake water. The raw water stored in Irvine Lake will be supplied to the treatment plant during emergencies or when excess local runoff water is available. 

b. Estimates of Without-Project Conditions

The project’s main purpose is to increase water supply reliability especially during unplanned or extended outages of the Diemer Filtration Plant and/or the AMP.  Service interruption to either the Diemer Plant or the AMP can create an operational challenge to several water agencies.  An unplanned emergency or extended outage can have a crippling effect on the treated water supply to the region.  One of the project’s key reliability features is the supply of raw water to the new facility from Irvine Lake in case of a Santiago Lateral or MWD Lower Feeder outage.  The water produced from the new facility will augment the Diemer Filtration Plant and the AMP during an emergency and improve reliability.  As water demands increase with new development within these south Orange County agencies’ service areas, these districts must continue to enhance water supply reliability and diversity to meet growing demands. This project will help to reduce increasing demands of MWD water from the Diemer Filtration Plant, which frees up system capacity for use by other agencies and may also provide operational flexibility, particularly during peak demand periods.  

If this project is not implemented, south Orange County water agencies will continue their reliance solely on MWD’s Diemer Filtration Plant for potable water supply to the region.  An unplanned or extended outage of the Diemer plant can have a crippling effect on the potable water supply to the region. These south Orange County service areas have increasing demands with new development.  If the project is not constructed, these additional demands will create a greater reliance on the existing and aging Diemer Filtration Plant system without alternative supplies available in the case of outage.

The Baker Plant will provide a new potable water resource by also utilizing the local surface water runoff.   Irvine Lake can store a maximum of up to 28,000 acre-feet.  The proposed project will utilize this storage volume in two ways – storage of the local surface water runoff (from 5,000 AFY to 20,000 AFY) and storage of imported raw MWD waters.  Should there be a planned or extended MWD outage, IRWD can divert and store imported raw MWD waters in Irvine Lake for use in the Baker WTP for such outages.  The Project will make use of the 28,000 acre-feet Irvine Lake to store raw water for future treatment and delivery, as well as utilizes the existing raw and product water pipeline infrastructure.  Without the Baker Plant, this local water supply could not be used for potable purposes.

c. Description of the Project and its Relationship to Other Projects in the Proposal  

The Baker WTP project is a collaborative effort by South Orange County water agencies to improve the potable water supply reliability to the region.  Apart from Irvine Ranch Water District, Santa Margarita Water District, Moulton Niguel Water District, El Toro Water District, and Trabuco Canyon Water District are all project participants.  The project will increase water supply reliability for nearly one million people that reside in the south Orange County communities, from Lake Forest to San Clemente.

d. Description of the Methods Used to Estimate Physical Benefits

Amount of water supply produced: Installation of monitoring and flow meters will be used to measure the physical benefits of the project and the amount of potable water supply produced by the Baker WTP. There will be a raw water pump station, feed water pump station, treatment facilities and product water pump station.  Flow from these facilities will be metered.   The operation of the conveyance system will be through analysis of flow rates at OC-33, Baker Raw Water Pump Station, Flow Control facility, Feedwater Pump Station and water surface level at Irvine Lake.    

e. Acknowledgement of All New Facilities, Policies, and Actions Required to Obtain the Physical Benefits

The Project includes design and construction of a new 28 million gallons per day (mgd) membrane surface water treatment plant that will increase water supply reliability for nearly one million people that reside in the south Orange County communities, from Lake Forest to San Clemente.  

The Baker WTP project consists of existing and proposed facilities for raw water conveyance, water treatment and product water delivery. The following provides a brief summary of the overall project.   Further details regarding each aspect of the overall Project are provided in Preliminary Design Report (attached as Att7_IG2_TechJust_2of2).

A forebay will be constructed at Baker WTP to manage variable treatment process flow rates and isolate the Baker WTP from the hydraulics of the Baker Pipeline. Flow and head conditions into the forebay will be controlled by a flow control facility.  A pump station will be constructed to boost water from the forebay to pressure membrane filters. The pump station will boost raw water from the forebay to the hydraulic grade required for filtration through the membrane media.  Baker WTP will utilize pressure membrane filtration for treatment, and include pre-treatment and backwash waste water treatment / recovery for optimum plant production.   Pressure membrane filters will be installed in the treatment building for Baker WTP. The treatment process will be designed for a maximum raw water delivery of 43.5 cfs (28 mgd), and backwash waste water recovery.  UV disinfection will be located downstream of the pressure membrane filters to provide additional disinfecting primarily for Giardia inactivation, with all equipment contained within the treatment building. Secondary disinfection will be in the form of chloramination, with a CT Basin constructed adjacent to the treatment building. Backwash waste water will be collected from the feedwater strainer system and membrane filtration system for treatment and recovery. The recommended backwash treatment system is sedimentation with plate settlers constructed at an elevation enabling water recovered from the sedimentation basin to flow to the raw water forebay by gravity. Treated water from Baker WTP will flow by gravity from the CT basin to an existing on-site reservoir to serve as the clearwell. From the clearwell product water will be distributed by gravity or pumping.   To deliver product water to all other Project stakeholders, a new pump station will be constructed to boost water from the clearwell to the Allen McColloch Pipeline. The pump station will have a design capacity of 33 cfs (approximately 14,800 gpm). 

f. Uncertainty of the Benefits and Factors that Lead to Uncertainty

There is no known uncertainty associated with the project benefits.

g. Description of Any Potential Adverse Physical Effects

There are no known adverse effects from the project.







III. Annual Physical Benefits

	Table 9 - Annual Project Physical Benefits

	Project Name: Baker Water Treatment Plant

	Type of Benefit Claimed: Water Supply Produced

	Measure of Benefit Claimed (Name of Units): Acre Foot

	(a)
	(b)
	(c)
	(d)

	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project (b - c)

	2013
	0
	 0
	0

	2014
	0
	 0
	0

	2015
	0
	        28,345 
	        28,345 

	2016
	0
	        28,345 
	        28,345 

	2017
	0
	        28,345 
	        28,345 

	2018
	0
	        28,345 
	        28,345 

	2019
	0
	        28,345 
	        28,345 

	2020
	0
	        28,345 
	        28,345 

	2021
	0
	        28,345 
	        28,345 

	2022
	0
	        28,345 
	        28,345 

	2023
	0
	        28,345 
	        28,345 

	2024
	0
	        28,345 
	        28,345 

	2025
	0
	        28,345 
	        28,345 

	2026
	0
	        28,345 
	        28,345 

	2027
	0
	        28,345 
	        28,345 

	2028
	0
	        28,345 
	        28,345 

	2029
	0
	        28,345 
	        28,345 

	2030
	0
	        28,345 
	        28,345 

	2031
	0
	        28,345 
	        28,345 

	2032
	0
	        28,345 
	        28,345 

	2033
	0
	        28,345 
	        28,345 

	2034
	0
	        28,345 
	        28,345 

	2035
	0
	        28,345 
	        28,345 

	Comments:  The source of the data is the Preliminary Design Report dated April 2010.   The Preliminary Design Report performs economic feasibility of the project amortized costs over 30 years but the life of the project facilities is estimated to be 50 years.  





4. South Coast Water District’s Targeted Water Conservation Program.

I. Project Physical Benefits

· Expected Water Supply Benefits

The South Coast Water District service area is primarily dependent on imported water supplies to meet water demand.  While the District does have some local groundwater and recycled water, approximately 75% of the service area’s water needs are met through imported water.  The District purchases imported water from the Municipal Water District of Orange County, which in turn acquires it from the Metropolitan Water District of Southern California (MWD).  Imported water supplies are decreasing, uncertain and rising in cost.

The District’s Water-Use Efficiency Programs would save an estimated 3,970.4 acre-feet of water, which represents avoided water purchase costs of $850.75 per acre foot at the 2013 MWD Tier 1 rate.  As detailed in Attachment 3 Work Plan, Program elements include:

•	Landscape Assessment Program - This will be a new local proactive program provided to both HOAs and commercial customers.
•	Expand Turf Removal Rebates – This program will expand the number of eligible square feet of turf that can be removed and eligible for synthetic turf and native/CA-friendly plants.
•	Irrigation Improvements, Repairs and Retrofit Program – This program targets the larger HOAs with smart timer and nozzle rebates, implements new “conversion to drip irrigation” rebates as well as providing new prequalified contractors for repairs and direct installation.
•	Retrofit & Replacement Program – This program will assist with onsite indoor/outdoor assessments and recommendations of regional and local rebates and contractors for direct installation.  Examples include: For hotels the program will assist with the review and implementation of WaterSmart Hotel recommendations with customers.  For schools the program will assist with the review and implementation of Public Sector Program recommendations for Dana Hills High School as well as targeting other schools.  For Mission Hospital the program will assist in reviewing their prior assessment with the focus on the cooling towers to determine what changes need to be made, and assist with the implementation.
•	Retrofit Upon Resale Program – Residential Customers – This program helps to promote conservation in accordance with SCWD’s Water Conservation Ordinance through the use of efficient toilets, showerheads, faucet aerators as well as rain sensors on sprinkler systems.
•	Expand the WaterSmart Program – Residential – This program will be expanded to monitor monthly water use versus voluntary goal and similar households.
•	Expand the Leak Detection Program – This program would expand to help promote conservation in accordance with SCWD’s Water Conservation Ordinance by providing direct, proactive outreach targeting customers using usage spike criteria.

While the District is investing in the development of local water supplies and improvement of recycled water supplies, conserving water and using it efficiently remains the foundation of adequate water supplies for our community now and in the future.

· Expected Water Quality Benefits

Seventy five percent of the water that we need in our service area is imported from hundreds of miles away from the Colorado River and Sacramento-San Joaquin Delta.  Once it arrives in Orange County through a series of pipelines, canals, and aqueducts, it makes its way south to the District via the Joint Regional Water Supply System.  The District takes this water and stores it in 14 local reservoirs.   

Seven of the District’s reservoir sites are equipped with “smart” Reservoir Management Systems (RMS) that is programmed to maintain necessary water quality levels within the holding tanks.  A portion of the costs to operate the RMS units are the electrical costs.  

The District’s Water-Use Efficiency Programs in the grant proposal would lower water demand and, therefore, water use by an estimated 3,970.4 acre feet.  This would help the District avoid water treatment costs for the electrical power to run the RMS units and also help to lower the District’s operational carbon footprint.

· Expected Ecosystem Restoration Benefits

The District’s Water-Use Efficiency Programs detailed in the grant proposal are estimated to lower demand for potable water by approximately 3,970.4 acre-feet.  Of that, approximately 97% of the water saved would come from decreased irrigation, accomplished through targeted system retrofits and replacement of established grass with synthetic turf or California –friendly plant materials.  Furthermore, more than half of the outdoor water savings would come from large homeowners’ associations with extensive common landscaping.  The District’s program would contribute significantly to the reduction in irrigation runoff in our service area, which empties into three watersheds; Aliso Creek Watershed, Salt Creek Watershed and San Juan Creek Watershed.  Irrigation runoff negatively impacts the quality of surface water in the District’s service area, not only in the three creeks but also along the 8.3 miles of coastal water into which the creeks empty.  Prevention of this runoff is important to our local communities, economy and environment.

Ecosystem improvement would be a critical benefit resulting from the District’s inter-related irrigation-reduction programs and must be viewed as a qualitative one, rather than a quantitative benefit, due to the nature of the programs.  Nevertheless, we can point to findings in the Residential Runoff Reduction Study (attached as Att7_IG2_TechJust_2of2) in which weather-based irrigation controllers (SmarTimers) were shown to reduce irrigation runoff by 50% in the study area without an increase in non-point source pollutant concentrations.  In the study, this translated into an estimated 50% reduction in pollutants, such as chemicals in fertilizers, herbicides and pesticides.  We anticipate similar runoff reductions will result from our programs.  Moreover, since the District’s programs will be implemented throughout the service area, the beneficial reduction in irrigation runoff will be area-wide too, resulting in improved ecosystem health across local creeks and coastal waters.  

· Recreation and Public Access

There are significant recreational benefits to the District’s proposed Water Use Efficiency Programs, which would save an estimated 3,970.4 acre-feet of water primarily through reduced irrigation.  These recreational benefits are viewed as qualitative, not quantitative, and would result from the reduction of irrigation runoff entering coastal and harbor waters that might otherwise impair water quality and degrade recreational access.  

Irrigation runoff can negatively impact recreational waters and the recreational experience.  Literally, millions of residents and visitors a year swim, surf or recreate at numerous beaches and at the harbor along the 8.3 mile coastline in our service area.  Popular recreational areas attracting annual crowds in the hundreds of thousands include Aliso County Beach, Salt Creek County Beach, Doheny State Beach – as well as OC Dana Point Harbor.    

Prevention of irrigation runoff is important to our local communities, economy and environment.  Irrigation runoff carries a mixture of pollutants as it leaves properties, enters the street and storm drains and empties into creeks, ocean water and harbor water.     Pollutants may include fertilizer, pesticides, herbicides, pet waste, and motor oil.   

Polluted irrigation runoff is a major contributing factor behind the chronic posting of warning signs for swimmers by the OC Health Care Agency at local beaches and the harbor: “Warning: Ocean Water Contact May Cause Illness/Bacteria Levels Exceed health Standards,” The signs incorporate a “no swimming” graphic and provide the public health message in English and Spanish.  While we view the recreational benefits of our proposed programs as qualitative, nevertheless we may point to relevant findings in the 2000 “Regional Economic and Social Impact of Marine Pollution in Southern California.”  The Report indicated that impaired ocean water quality, which results in public health warning signs posted at beaches, may be immediate and long-term deterrents to visitor use of our destination beaches.    

· Power Cost Savings and Power Production

Seventy five percent of the water that we need in our service area is imported from hundreds of miles away from the Colorado River and Sacramento-San Joaquin Delta.  Once it arrives in Orange County through a series of pipelines, canals, and aqueducts, it makes its way south to the District via the Joint Regional Water Supply System.  The District takes the imported water and distributes it within the local service area. 

The District’s water distribution system includes 147 miles of water pipeline and nine pump stations.   A major portion of the costs to operate the water system is electrical costs for pumping and transmission.  

By reducing the demand for imported water by an estimated 3,970.4 acre feet, the District’s Water-Use Efficiency Programs would result in lower water use and, in turn, lower electrical costs to pump and deliver water locally.   In addition, the planned retrofit of 300 toilets to high efficiency models would also help lower electrical costs associated with collecting and conveying wastewater for treatment.   

The programs would not only result in quantifiable power cost savings, but also a reduction in the District’s operational carbon footprint. 

II. Narrative for Project Physical Benefits

a) Recent and historical conditions that provide background for benefits to be claimed:  

There is ongoing and increasing need for water use efficiency due to the following:  State mandate to achieve 20% reduction in water usage by 2020; cyclical drought and dry weather conditions; water supply shortages, as in past years, due largely to pumping restrictions in the State Water Project; decreasing and unreliable supplies of water from the Colorado River and the State Water Project; District’s continued “Water Supply Alert” status within its service area requiring additional conservation measures; and increasing cost of potable water, electricity, power, chemicals and other operating costs. 

b) Estimates of without-project conditions:  

Challenge meeting the State goal of 20% reduction in water usage by 2020; peak more vulnerable to moving from the current “Water Supply Alert” to a “Water Supply Warning” in our service area; continued pressure on unreliable and decreasing supplies of imported water and on limited supplies of local groundwater.

c) A description of the project and its relationship to other projects in the Proposal. 

The benefits of the entire suite of projects include:
· Promotion and installation of water use efficiency technology (indoor and outdoor devices) specifically targeted to the South Coast Water District customer base including direct installation.  Direct installation is the use of pre-qualified contractors to install water-efficient devices at a minimal cost to customers participating in the program.  The suite of programs enhances and expands upon those offered by MWDOC and MWD.
· Reduction of water demand and water use, reduction of irrigation runoff and reduction of erosion.

d) Description of methods used to estimate physical benefits.

The method used to estimate physical benefits were the historical cost savings per device calculated by lifetime of the device.  The information was provided by MWD.

e) Acknowledgment of all new facilities, policies, and actions required to obtain the physical benefits.

No new facilities, policies or actions are required to obtain the physical benefits.

f) Uncertainty of the benefits, and factors that lead to uncertainty.

Factors that could lead to the uncertainty of program benefits include weather patterns that impact the demand for irrigation; the economy; the possibility of homeowners’ modifying the pre-set irrigation schedules, which typically leads to over-watering and/or higher customer bills; the possibility of higher program costs due to additional customer service support needed following device-installation.

g) Description of any potential adverse physical effects.

There are no adverse physical effects of the programs.


III. Technical Justification

Water Savings: The total Targeted Water Conservation Program water savings goal is estimated to be 3,970.4 AF.  Project ramp-up based on past programs with approximately 5% of devices installed in 2013, 30% in 2014, $0% in 2015, and 25% in 2016.

· 200 Weather Based Irrigation Controllers: Total water savings – 593.4 AF
1. Average of 10 residential stations per controller 100x10=1,000 valves x 0.129AF per valve at a 10 year device lifetime = 129 AF
2. Average of 36 commercial stations per controller 100x36=3,600 valves x 0.129AF at a 10 year lifetime = 464.4 AF

· High Efficiency Rotating Nozzles:   Retrofit Program: Total water savings – 3,129.0 AF
1. 1 acre of single family high efficiency nozzles retrofit program at = 43,560’ divided by an average nozzle spacing of 10’ = 4,356 nozzles x 0.022 AF at a 5 year lifetime = 195.83 AF x 5 acres = 479.2 AF
2. 1 acre of a large HOA high efficiency nozzle retrofit program at 43,560’ divided by an average nozzle spacing of 12’ = 3,630 x 0.022 AF at a 5 year lifetime = 79.86 AF x 7 acres = 559.0 AF
3. 1 acre of a large HOA high efficiency large rotating nozzle retrofit program = 43,560’ divided by an average nozzle spacing of 30’ = 1,452 nozzles x 0.180 AF at a 10 year lifetime = 241.36 AF x 8 acres = 2,090.8 AF
	
· Turf Removal Program/Synthetic Turf:  Remove a ½ acre (21,780 sq. ft) of irrigated turf and replace with Synthetic Turf with a water savings of 43 gallons per year per sq. ft  = 936,540 gallons x 15 year lifespan = 43.1 AF

· Turf Removal Program/California Friendly Plants:  Remove a ½ acre (21,780 sq. ft) of irrigated turf and replace with California Friendly Plant material palette.  Save up to 75% of the water used to irrigate turf by converting to drip irrigation.  43 gallons per day per sq. ft savings by removing 21,780 sq.ft. of irrigated turf = 936,540 gallons x 10 year lifetime = 21.5 AF

· High Efficiency Toilets: Total water savings – 183.4 AF 
1. Replace 200 3.6 gpf or higher Toilets with High Efficiency Toilets with a 20 year lifetime savings of 0.492 AF per unit.  200x0.492 AF = 98.4 AF
2. Replace 100 3.6 gpf or higher Toilets with High Efficiency Dual Flush Toilets with a 20 lifetime savings of 0.850 AF per unit.  100x0.850=85 AF

IV. Annual Physical Benefits

	Table 9 – Annual Project Physical Benefits

	Project Name: SCWD Targeted Water Conservation Programs

	Type of Benefit Claimed: Water Savings (primary benefit)

	Measure of Benefit Claimed (Name of Units): Acre-Feet per Year (AFY)

	Additional Information About this Measure: Individual project lives vary from 5 to 20 years.

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project
(b) – (c) 

	2013
	0
	25
	25

	2014
	0
	173
	173

	2015
	0
	341
	341

	2016
	0
	492
	492

	2017
	0
	492
	492

	2018
	0
	481
	481

	2019
	0
	419
	419

	2020
	0
	336
	336

	2021
	0
	284
	284

	2022
	0
	284
	284

	2023
	0
	270
	270

	2024
	0
	188
	188

	2025
	0
	105
	105

	2026
	0
	9
	9

	2027
	0
	9
	9

	2028
	0
	9
	9

	2029
	0
	9
	9

	2030
	0
	9
	9

	2031
	0
	9
	9

	2032
	0
	6
	6

	2033
	0
	2
	2

	Comments:  Water savings include Weather Based Irrigation Controllers, High Efficiency Rotating Nozzles, Turf Removal Program, Synthetic Turf, and High Efficiency Toilets.

	

	
	
	

	Project Name: SCWD Targeted Water Conservation Programs

	Type of Benefit Claimed: Reduces Energy Cost

	Measure of Benefit Claimed (Name of Units): Kilo-watt Hour per year (kWh/yr)

	Additional Information About this Measure: Benefit accrued to Metropolitan as a State Water Project contractor.

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project
(b) – (c) 

	2013
	0
	 41,041 
	41041

	2014
	0
	 288,233 
	288233

	2015
	0
	 569,931 
	569931

	2016
	0
	 820,811 
	820811

	2017
	0
	 820,811 
	820811

	2018
	0
	 803,558 
	803558

	2019
	0
	 700,039 
	700039

	2020
	0
	 562,013 
	562013

	2021
	0
	 475,747 
	475747

	2022
	0
	 475,747 
	475747

	2023
	0
	 452,908 
	452908

	2024
	0
	 315,876 
	315876

	2025
	0
	 178,845 
	178845

	2026
	0
	 18,974 
	18974

	2027
	0
	 18,974 
	18974

	2028
	0
	 18,974 
	18974

	2029
	0
	 18,974 
	18974

	2030
	0
	 18,974 
	18974

	2031
	0
	 18,025 
	18025

	2032
	0
	 11,384 
	11384

	2033
	0
	 4,744 
	4744

	Comments: Energy savings associated with water conservation programs based on California Energy Commission’s 2005 Integrated Energy Policy Report.




	
	
	
	

	Project Name: SCWD Targeted Water Conservation Programs

	Type of Benefit Claimed: Greenhouse Gas Reduction

	Measure of Benefit Claimed (Name of Units):Metric tons of CO2 emissions

	Additional Information About this Measure: Benefit accrued to Metropolitan as a State Water Project contractor.

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project
(b) – (c) 

	2013
	0
	28
	28

	2014
	0
	199
	199

	2015
	0
	393
	393

	2016
	0
	566
	566

	2017
	0
	566
	566

	2018
	0
	554
	554

	2019
	0
	483
	483

	2020
	0
	388
	388

	2021
	0
	328
	328

	2022
	0
	328
	328

	2023
	0
	312
	312

	2024
	0
	218
	218

	2025
	0
	123
	123

	2026
	0
	13
	13

	2027
	0
	13
	13

	2028
	0
	13
	13

	2029
	0
	13
	13

	2030
	0
	13
	13

	2031
	0
	12
	12

	2032
	0
	8
	8

	2033
	0
	3
	3

	Comments: Emission reductions from GHG Emissions & Generation Resource Integrated Database (eGRID) Version 1.1, 2011, U.S. Environmental Protection Agency.




	
	
	
	

	Project Name: SCWD Targeted Water Conservation Programs

	Type of Benefit Claimed: Non-Point Source Runoff Reduction

	Measure of Benefit Claimed (Name of Units): Million gallons per year

	Additional Information About this Measure: Water Treated

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project
(b) – (c) 

	2013
	0
	0.02
	0.02

	2014
	0
	0.15
	0.15

	2015
	0
	0.30
	0.30

	2016
	0
	0.43
	0.43

	2017
	0
	0.43
	0.43

	2018
	0
	0.42
	0.42

	2019
	0
	0.37
	0.37

	2020
	0
	0.29
	0.29

	2021
	0
	0.25
	0.25

	2022
	0
	0.25
	0.25

	2023
	0
	0.23
	0.23

	2024
	0
	0.16
	0.16

	2025
	0
	0.09
	0.09

	Comments: Only the Landscape projects will contribute to this benefit with a 10 year life. Non-Point Source runoff reduction benefit based on MWDOC’s Residential Runoff Reduction Study (July 2004) and SmarTimer and Edgescape Evaluation Study(October 2008)
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