Attachment 3. 
Work Plan/Project Map

Proposal Objective: 
The objective of the proposed work is to achieve water conservation, energy efficiency and greenhouse gas (GHG) emission reductions at the City of Stockton Regional Wastewater Control Facility (RWCF), and at the Campbell Soup Company, tomato processing facility in Stockton, California.  
The UCD proposal implements the Water Energy Nexus (WEN) Assessment methods to identify the technical and economic potential to achieve water conservation and energy efficiency at municipal and industrial facilities. The UCD proposal identifies multiple projects at the RWCF and at the Campbell Stockton facility.  Each project has site-specific objectives. 
At the RWCF location the objectives are to identify and implement energy efficiency measures and to increase biomethane production.  The objectives at the Campbell Stockton facility are to achieve water conservation, recycle waste heat, adopt pump and fan systems’ electric energy conservation improvements, adopt thermal energy steam system improvements, and to improve wastewater and organic solid residue management practices. 
The UCD proposal includes one structural project to achieve water conservation at the Campbell Stockton facility.  This project will capture and utilize waste heat from hot tomato water vapors, capture and deliver clean water to targeted unit operations.  This water and energy conservation infrastructure will require heat exchangers, storage tanks, motors and pumps, pipes and valves.  The proposal includes a budget to fund the design and installation of the hot water conservation project at the Campbell Stockton facility. 
The UCD proposal includes non-structural solution projects at the RWCF and the Campbell Stockton facility.  UCD Researchers will conduct pump system assessments at the RWCF to establish the water energy intensity (WEi) metric and estimate electric power savings.  The WEN Assessment project at the Campbell Stockton facility will conduct system assessments to identify electric and thermal energy efficiency improvement opportunities and estimate the technical potential to co-digest organic residues at the RWCF bioenergy generation facility.
The water conservation project at Campbell Stockton will deliver electric and thermal energy savings, with equivalent GHG emission reductions. The implementation of structural and non-structural solution projects will generate waste heat to replace natural gas, increase operational pumping plant efficiencies (OPEs), reduce cooling tower electric use and demand, reduce groundwater pumping, reduce wastewater discharge, enhance biomethane production. 
The water conservation project located at the Campbell Stockton facility has the potential to conserve 35 million gallons of hot water per year and achieve electric and thermal energy cost savings.  Additional benefits will be accrued through reduced utility costs for electricity, natural gas, wastewater treatment and landfill disposal.  The electricity savings occur from the adoption of resource efficiency measures (REMs) identified by the Pump Energy System Assessments (Pump ESAs) conducted at the RWCF and the Campbell Stockton facilities.
Natural gas savings occur from the adoption of REMs identified by the Steam Energy System Assessment (Steam ESA) conducted at the Campbell Stockton facility.  The wastewater treatment discharge cost reduction results from improvements identified by the Wastewater Management System Assessment conducted at the Campbell Stockton facility.   This assessment will also identify the technical and economic potential to co-digest Campbell Stockton organic residues at the RWCF bioenergy generation facility.  Reducing cost of landfill disposal for Campbell and increasing biogas yield revenues at the RWCF.
The WEN Assessment Tool methodology can be used by institutional water and wastewater agencies and their industrial customers anywhere in the state. 

[bookmark: _Toc403904138]The WEN Assessment Tool

The WEN Assessment Tool (WEN Tool) integrates a systems approach to account for the supply-side and the demand-side of the water-energy nexus.  The WEN Tool is used to evaluate the fresh water and wastewater systems at industrial and municipal facilities. 

The UCD WEN Assessment methodology requires operational data to estimate the operating efficiency of pumps, fans, boilers, turbines and other equipment dedicated to the WEN relationship.  The WEN Tool is used to establish the Water Energy intensity (WEi) metric at the RWCF and at the Campbell Stockton tomato processing facility.  The WEN Tool is used to establish the WEi base-line at each unit-operation (WEN Points), where energy assets (motors, pumps, fans, boilers) are used to process water and wastewater. The WEi metric is used to recognize and identify resource (water, energy, air) efficiency measures (REMs).  

In addition to establishing the WEi metrics at both facilities, UCD Researchers will design the RWCF WEN Tool to model the technical potential to enhance Biomethane generation at the RWCF, and to model the technical and economic potential to improve the Campbell Stockton wastewater management system and the potential to co-digest residues at the RWCF.  The WEi metric is a scientific value to measure and validate (M&V) the economic and environmental benefits from conserving groundwater, enhancing electric and thermal energy efficiency and increasing bioenergy generation.  

1. [bookmark: _Toc403904139]Research and Implementation Methods:

UCD Researchers utilize the American Society of Mechanical Engineers (ASME) Industrial Energy System Assessment (ESAs) standards[footnoteRef:1], to estimate the operational plant efficiency (OPE) of industrial steam, pump and fan systems.  Researchers utilize the Department of Energy (DOE)[footnoteRef:2] Steam, Pump and Fan System Assessment Tools (SSAT, PSAT, and FSAT) to calculate the OPE of the equipment engaged in the WEN relationship.  UCD researchers have developed the WEN Assessment methodology to facilitate the process to study the WEN relationship, establish WEi metrics, identify REMs and provide a decision-making roadmap tool[footnoteRef:3]. [1:  ASME Energy Assessment Standards, https://www.asme.org/about-asme/news/press-releases/asme-announces-four-new-energy-assessment-standard.]  [2:  DOE Energy Resources Center. https://ecenter.ee.doe.gov/Pages/default.aspx]  [3:  UCD Researchers will procure support from the US EPA Water & Energy Efficiency in Water and Wastewater Facilities program, to avoid duplication of efforts and attract additional funding. http://www.epa.gov/region9/waterinfrastructure/funding.html
] 


The WEi metric is a standard unit of value used to compare results before and after the implementation of energy and water conservation projects.  The WEi metrics are established under operational conditions providing real time measures to validate results (M&V).   
UCD Researchers identify targeted WEN unit operations (WEN Points), collect archival data and conduct field measurements to obtain all the data that is required to calculate the WEi value, by WEN Point.  The WEN Tool offers a roadmap approach to identify short, medium and long term resource efficiency measures (REMs).  The WEN Tool models potential greenhouse gas (GHG) emission reductions from energy conservation projects and enhanced bioenergy generation.  
a. Whole Systems Approach 
A Whole Systems Approach is used to analyze the results from the WEN Assessments (Steam, Pump, Fans and Wastewater) to offer an inclusive understanding of the industrial and municipal WEN systems.  The analysis of these results and the establishment of WEi base line metrics are essential to identify water conservation opportunities and energy resource efficiency measures.  UCD Researchers will tailor the WEN Tool to meet the characteristics and objectives of the RWCF and the Campbell Soup Company, accordingly.   

2.  	Activities, Deliverables, Time Lines
The UCD proposal work plan provides a scope of work and separate work plans for the RWCF and the Campbell Soup projects.  The RWCF project work plan will include tasks to conduct a Pump WEN Assessment and a Biomethane Potential Assessment.  The Campbell Soup project work plan will also include a WEN Assessment tasks to conduct Steam, Pump, Fan ESAs.  The WEN Assessment results are utilized to calculate the technical characteristics of the hot tomato water conservation project. These results are used to conduct a Cost Benefit Analysis and issue an economic potential final report.  The Campbell Soup project work plan will also include tasks to conduct a wastewater system assessment and a solid organic residue assessment. 
Upon the completion of these previous tasks, the work plan calls for the development of a mathematical model to establish the WEN relationship at the Campbell Soup Stockton facility.  The model will be used to simulate the technical characteristics and potential economic results from the installation of the water conservation project.  At this point the Campbell Soup Company will have the opportunity to evaluate the results achieved and decide to invest in the hot tomato water conservation project.  If the Campbell Soup Company decides to move forward with the project, UCD will sign a service agreement to assign responsibilities to design and install the water conservation project.  
The RWCF and Campbell Soup work plans will provide descriptions of the work to be performed, the deliverables and the time of completion in each task.  The UCD Proposal Work Plan will be completed using the Appendix C format.

System Map
Implementing Organization and Secondary Implementing Organizations

UCD Researchers are collaborating with the City of Stockton, Regional Wastewater Control Facility (RWCF) and the Campbell Soup Company to achieve water and energy savings. The UCD submits the grant proposal to fund the structural and non-structural solution projects at RWCF and Campbell Stockton.  The RWCF and Campbell staff will provide support to UCD Researchers conducting WEN Assessments. The Campbell Soup Company will receive funding through this grant to design and purchase the water conservation infrastructure for the Campbell Stockton facility.    
The City of Stockton RWCF is located at 2500 Navy Drive, Stockton, California, 95206. The City of Stockton Municipal Utilities Department treats 32 million gallons of wastewater per day with the RWCF as the tertiary treatment facility before discharging clean water into the San Joaquin River.  The City of Stockton MUD also cogenerates 17,600 kilowatts per year[footnoteRef:4].   [4: City of Stockton Municipal Utilities Department. Regional Wastewater Control Facility. http://www.stocktongov.com/government/departments/municipalUtilities/utilPlant.html] 


[image: ]
Figure 1. Project System Map Benefit Area

The Campbell Soup Stockton facility is located at 760 Industrial Drive, Stockton, California, 95206.  Currently the Campbell Soup facility discharges 133 million gallons of wastewater to the RWCF[footnoteRef:5], from a distance of less than six miles.  As of 2009, the RWCF collected almost 500 million gallons of wastewater from nine food processing facilities among the more than 33 industrial customers[footnoteRef:6].   [5:  Data provided by Campbell Soup management. 2014. ]  [6: Amon Ricardo, Mark Jenner, Stephen Kaffka, California Food Processing Industry Organic Residue Assessment. California Biomas Collaborative, 2011 http://www.cifar.ucdavis.edu/projects/media/201105pierfoodresiduesfinalreport.pdf] 

The water conservation infrastructure will deliver direct benefits to the Stockton area and the Sacramento-San Joaquin Delta Hydrologic Region by avoiding the pumping of over 1.7 billion gallons of groundwater over the life of the project[footnoteRef:7].  The water conservation project can also recover over 20 MMBtu of natural gas, from tomato water waste heat recycled to the cold brake unit operation, reducing GHG emissions by 106,040 metric tons of carbon dioxide equivalent[footnoteRef:8].    [7: Brush Charles, Dogrul Emin, Kadir Tariq.  DWR Technical Memorandum. California Central Valley Groundwater Surface Water Simulation Model. June 2013. ]  [8: US EPA. Greenhouse Gas Equivalencies Calculator http://www.epa.gov/cleanenergy/energy-resources/calculator.html#results] 

The WEN Tool is transferable to other RWCF industrial customers, in particular, the tomato processing facility formerly owned by Unilever Best Foods, currently operated by the Mizkan Group[footnoteRef:9], discharging almost 155 million gallons of wastewater in 2009[footnoteRef:10].  [9:  Tomato plant changes hands, By The Record Posted Sep. 8, 2014 @ 7:27 pm ]  [10:  Amon Ricardo, Mark Jenner, Stephen Kaffka, California Food Processing Industry Organic Residue Assessment. California Biomas Collaborative, 2011 http://www.cifar.ucdavis.edu/projects/media/201105pierfoodresiduesfinalreport.pdf] 

Scope of Work

UCD Researchers are responsible to manage the implementation of the proposed projects at the RWCF and at the Campbell Soup facility.   This work plan includes a Scope of Work section for RWCF WEN Assessment Project and a Scope of Work section for the Campbell WEN Assessment Project. 

Scope of Work for the City of Stockton RWCF WEN Assessment Project

UCD Researchers will develop a tailored WEN Tool that provides the theoretical and practical foundations to implement the WEN Assessments at the RWCF facility. The WEN Tool is used by UCD researchers and consultants to conduct WEN Assessments, with support from RWCF staff.  
UCD Researchers appreciate the support offered by the RWCF and their desire to see the Campbell Soup Company improve the competitiveness of their Stockton facility[footnoteRef:11].     [11:  Please view Appendix Y. RWCF letter of Support.  ] 


[bookmark: _Toc403904140]Task 1. Develop the Stockton Regional Wastewater Control Facility WEN Tool 

UCD Researchers will conduct multiple walkthrough site visits to the RWCF to map the targeted WEN Points. UCD Researchers will design the RWCF WEN Tool to: 1) Conduct a Pump ESA of the pumping systems identified as targeted areas, and 2) Conduct a BioMethane Potential (BMP) Assay Protocol[footnoteRef:12]. UCD Researchers will use the ASME Pumping System Industrial Assessment Standard to collect historical and field data, conduct measurements under full operational conditions. The BMP results will be used to estimate biomethane yields and the potential to enhance productivity under state-of-the-art laboratory conditions.  The WEN Tool provides the guidelines, the standards, templates and calculators to establish the pumping system’s WEi metric and to conduct the BMP assessment.    [12:  Biomethane Potential (BMP) Assay Protocol, United Nations University, 2014. http://inweh.unu.edu/wp-content/uploads/2014/05/Biomethane-Protocol.pdf] 


Deliverables: 								Due Dates
Draft WEN Assessment Tool 						9/15			
Final WEN Assessment Tool						12/15

Task 2. Conduct the Pumping System Assessments:  
UCD Researchers will conduct Pumping System Assessments (PSAs) at targeted locations within the RWCF.  Working with facility managers, UCD Researchers will identify key WEN Points where to conduct PSAs, using the flow diagram shown in Figure 2[footnoteRef:13]. [13: City of Stockton Regional Wastewater Control Facility Flow Diagram.  http://www.stocktongov.com/files/ww_tx_process.pdf] 

 
UCD Researchers use the WEN Tool to catalog the data that is required to calculate the OPE of pumps engaged in the WEN relationship at WEN Point. The following information is obtained to conduct the PSAs:
· Electricity demand, consumption and cost 
· Operating hours
· Pump and motor nameplate ratings 
· Operating duty (fraction of time the pump runs at specified condition)
· Flow rate
· Pump total head (calculated from pressure and line dimensional data)
· Electric power current and voltage
· Maintenance information
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[bookmark: _Toc403904141]Figure 2. RWCF Flow Diagram

  
The WEN Tool is designed to evaluate each pump performance and derive the OPE values, to calculate the WEi by WEN Point.  The WEN tool provides information to identify energy efficiency and water conservation opportunities. The improvements will increase pumping plant productivity and reduce total kilowatt hours (kWh) of electricity used per unit of water pumped. The Pump ESA results are used to establish the WEi metrics as the baseline of information to compare before and after results from water conservation and energy efficiency projects.  

[image: ]
Figure 1. City of Stockton RWCF Facility


UCD Researchers cannot predict the potential electricity conservation at the RWCF.  However, the CEE National Municipal Water and Wastewater Facility Initiative identifies pumping systems as an Energy Conservation Measure with estimated savings of 20 percent[footnoteRef:14].  The Pump ESA will identify the pumping systems with technical potential to achieve higher levels of efficiency.         [14:  CEE National Municipal Water and Wastewater Facility Initiative http://library.cee1.org/sites/default/files/library/2650/ww-init-des.pdf] 


Deliverables:							Due Dates

WEN Tool Excel Folder					3/16
WEi by WEN Points Report					10/16			
Progress Reports						Quarterly
Final Report							12/16

[bookmark: _Toc403904142]Task 3. Conduct the Biomethane Potential Assessment  

UCD Researchers will conduct the Biomethane Potential Assessment at the RWCF bioenergy generation facility.  The RWCF WEN Tool will provide the technical guidance needed to conduct a BioMethane Assay Protocol (BMP) [footnoteRef:15].  UCD Researchers, with support from RWCF staff, will collect samples and conduct tests at UCD laboratory facilities, to calculate the BMP potential assay.  UCD researchers will test the potential to enhance biogas yields with microbial fuel cells (MFC) and model the potential to enhance biogas productivity.   [15:  Viviane Yargeau, ing.  Biomethane Potential (BMP) Assay Protocol.  McGill University. 2014. http://inweh.unu.edu/wp-content/uploads/2014/05/Biomethane-Protocol.pdf] 


The following methods are used to conduct the BMP: 
1) Conduct the Total Volatile Solids (VS) analysis by drying solid and liquid residues and comparing sample mass prior to and following combustion.
2) Perform anaerobic digestion of additional solid and liquid residues using a high-throughput, real-time biogas measurement array of batch anaerobic digesters currently in the laboratory of the PI.
3) Monitor total biogas production metrics, including yield and biogas quality (% methane in biogas).
4) Conduct final BMP calculations using the following formula (1) 

Formula (1) BMP Calculation[footnoteRef:16].   [16:  Viviane Yargeau, ing. Biomethane Potential (BMP) Assay Protocol. McGill University. 2014. http://inweh.unu.edu/wp-/*-ontent/uploads/2014/05/Biomethane-Protocol.pdf] 
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Figure 3 provides a flow diagram for the RWCF bioenergy facility, including the location of the anaerobic digesters (ADs) and the electric power generation and cogeneration systems.  The RWCF processes more than 40,000,000 pounds of sludge per day, generating 17,600 kilowatts per year, with bio solids providing additional energy to engine generators.  This on-site energy production supplies up to 65 percent the RWCF’s power needs[footnoteRef:17].   [17:  City of Stockton, RWCF Anaerobic Digestion Bioenergy System. http://www.stocktongov.com/government/departments/municipalUtilities/utilPlant.html] 


[image: ]
Figure 3. RWCF Bioenergy Facility Flow Diagram

UCD Researchers estimate that RWCF generates 17,600 kW per year, reducing utility electricity demand by 65 percent. Assuming that total electricity demand is 2.7 megawatts of electricity per year and that there is the potential to increase energy efficiency by 10 percent.  RWCF operates 24 hours a day during 365 days per year.   

(1) 17,600 x 100/65 = 27,077 kilowatts = 2.7 megawatts
(2) 27,077 x 24 x 365 = 237,194,520 kWh

Deliverables:							Due Dates

BMP Assay Protocol Report					2/16
Progress Reports						Quarterly
Final Report							6/16

[bookmark: _Toc403904143]Summary
UCD researchers appreciate that RWCF will participate with the Campbell Soup Company to implement the WEN Assessment Tools.  The UCD methods and expertize are available to the public to conduct energy system assessments and establish WEi metrics to help RWCF identify opportunities to improve pumping plant efficiencies.  UCD researchers offer unique know-how capabilities and laboratory resources to conduct the BMP assessment, under different practices and technological conditions with the goal to enhance biogas yields. 

UCD researchers will deliver technical reports with the WEN Tool (Excel calculators), describing the results from the WEN Assessments.  Cost effective REM recommendations are provided to achieve electricity use and demand savings.  The WEN Assessment will offer clarity to estimate the costs and the benefits of enhancing biogas yields. 


Scope of Work for the Campbell Soup Stockton Facility WEN Assessment Project

UCD Researchers will develop a tailored WEN Tool that provides the theoretical and practical foundations to implement the WEN Assessments at the Campbell Soup facility[footnoteRef:18]. The WEN Tool is used by UCD researchers and consultants to conduct WEN Assessments, with support from Campbell Soup staff.   [18:  Please view Appendix Z. for Campbell Soup Company letter of Support.  ] 


The WEN Tool provides guidelines, standards, templates and calculators to:
1. Conduct steam and pumping system WEN Assessments 
2. Establish the WEi metrics
3. Estimate the technical and economic potential to recover hot tomato water resources
4. Model the technical and economic potential to utilize industrial organic residues for co-digestion at the RWCF bioenergy facility.  

Task 1. Conduct Steam Energy System Assessment

UCD Researchers will conduct a Steam Energy System Assessment (ESA) to establish the operational efficiency of the boiler system (supply-side); the steam distribution and the condensate recovery systems, the evaporators, the cold brake and other demand-side equipment at the Campbell Soup Stockton tomato processing facility. 

UCD Researchers employ the ASME Industrial Assessment Standards to conduct the Steam ESA and use the DOE’s Steam System Assessment Tool (SSAT)[footnoteRef:19] to calculate the supply and demand side system efficiency.  The Steam ESA is used to identify opportunities to improve the steam system’s water supply and steam condensate recovery infrastructure.  The following information is obtained to conduct the Steam ESA: [19:  DOE’s Steam System Assessment Tool (SSAT). http://www.energy.gov/eere/amo/articles/steam-system-modeler] 

· Natural gas consumption, costs, annual operating hours, boiler nameplate information
· Steam generation system data: boiler flue gas temperature and oxygen content are measured to estimate boiler efficiency; and blow down rates are estimated or measured; boiler feedwater and fresh water makeup flows are estimated or measured; boiler firing rates are estimated
· Steam distribution system data: wall temperature of steam distribution system is measured to estimate piping insulation needs; and the number of steam traps in the system are estimated and their general operating conditions are noted 
· Steam end use and condensate systems data: amount of steam used by processes and steam turbines, and amount of condensate return
· Feedwater and condensate return systems power data: motor and pump name plate, flow rates and total dynamic head data of installed motors and pumps
· Maintenance information


The Steam ESA provides an evaluation of the facility’s boiler efficiency and identifies opportunities to enhance the productivity of the steam system[footnoteRef:20].  This information is also used to calculate the thermal WEi metric and identify the source and the volume of tomato water vapors generated at the facility.  The following supply and demand REMs are identified: [20:  Amón, R, Wong, T, Kazama, D, Maulhardt, M. Tomato Processing Facility; Steam System Assessment, California Energy Commission, December 2012. http://www.cifar.ucdavis.edu/projects/media/Campbell_Soup_Steam_System_Assessment_final.pdf] 

[bookmark: _Toc403904146]a.	Resource Efficiency Measures (REMs)
Supply-side efficiency improvements may include: installation of blow down heat exchangers, blow down flash steam recovery systems, insulating the boiler’s main steam valves, installing and maintaining steam traps and the installation of fuel and steam flow meters.  

Demand-side efficiency improvements may include infrastructure projects and industrial Best Practice measures, i.e., installation of insulation on uncovered valves and piping in the distribution system, insulating process heat exchangers, new steam traps and steam trap maintenance programs, and the installation of condensate drainage systems on steam headers. 

[image: ]
Figure 2. Campbell Facility, Stockton California

Any improvements to the performance of the steam system will result in a reduced amount of water used per pound of steam produced. Understanding the performance of the steam system and addressing system inefficiencies is critical to achieving water conservation and energy efficiency improvements at industrial facilities.  To optimize the WEN Relationship!

Deliverables:							Due Dates

Steam ESA Progress Report					10/15
Final Report							12/15


[bookmark: _Toc403904147]Task 2. Conduct Pumping Energy System Assessments

UCD Researchers will conduct Pumping Energy System Assessments (ESAs) at pumping unit operations engaged in the WEN relationship.  Campbell Soup staff and UCD Researchers will conduct walkthrough assessments to identify the Supply and the Demand WEN Points. The WEN Tool is used to record the inventory of all energy assets engaged at each WEN Point, including motors, pumps, aerators, turbines and fans. 

UCD Researchers use the ASME Industrial Assessment Standards to conduct the Pump ESAs and use the DOE’s Pump System Assessment Tool (PSAT)[footnoteRef:21] to calculate the supply and demand side system efficiency.  UCD Researchers use the WEN Tool to catalog the data that is required to calculate the OPE of pumps engaged in the WEN relationship at WEN Point. The following information is obtained to conduct the PSAs: [21:  DOE’s Pump System Assessment Tool (PSAT). http://www.energy.gov/eere/amo/articles/pumping-system-assessment-tool] 

· Electricity demand, consumption and cost 
· Operating hours
· Pump and motor nameplate ratings 
· Operating duty (fraction of time the pump runs at specified condition)
· Flow rate
· Pump total head (calculated from pressure and line dimensional data)
· Electric power current and voltage
· Maintenance information
  
The WEN Tool is designed to evaluate each pump performance and derive the OPE values, to calculate the WEi by WEN Point.  The WEN tool provides information to identify energy efficiency and water conservation opportunities. The improvements will increase pumping plant productivity and reduce total kilowatt hours (kWh) of electricity used per unit of water pumped. The Pump ESA results are used to establish the WEi metrics as the baseline of information to compare before and after results from water conservation and energy efficiency projects.  UCD Researchers estimated that the Campbell Stockton facility pumps 190 million gallons of water per season.  
(1) 350,000 Ton Tomatoes Processed x 544 Gallons of Water Used per Ton
= 190,558,400 Gallons 

UCD Researchers assume that the Campbell Soup Stockton facility consumes 700 kW of electricity per year and operates during 2,300 hours per season.  Consuming over 1.6 million kWh per year.  Ten percent efficiency improvements can reduce electricity consumption by 161,000 kilowatt hours (kWh)[footnoteRef:22].   [22:  Amón, R, Wong, T, Kazama, D, Maulhardt, M. Tomato Processing Facility; Pump System Assessment, California Energy Commission, March 2013. http://www.cifar.ucdavis.edu/projects/media/Tomato_Processing_Facility_Pumps_ESA_Draft_Final_Report.pdf
Research conducted at the Campbell Dixon facility estimated the average WEN pumps to be operating at 54 percent efficiency. ] 

(1) 700 kW x 2,300 hours = 1,610,000 kWh.  
(2) 1,610,000 x 0.10 = 161,000 kWh

Deliverables:							Due Dates
Draft Report							10/16
Final Report							12/16


[bookmark: _bookmark8][bookmark: _Toc403904148]Task 3. Conduct Wastewater Treatment Assessment

UCD Researchers will conduct a wastewater treatment assessment to develop protocols and methods to reduce biochemical oxygen demand (BOD) and total suspended solids (TSS) in the wastewater effluent prior to discharging to the RWCF.  UCD Researchers will utilize the following approach: 
· Identify all locations where water is consumed and wastewater is produced, treated and discharged
· Characterize water quality of individual effluent streams to consolidate reusable streams and separate them from discharge streams
· Potential to produce biogas from waste biomass via anaerobic digestion

UCD Researchers will utilize the following methods:  
· Conduct a process analysis to identify and characterize the WEN equipment, collect data and evaluate operational efficiencies
· Collect samples of effluent streams; conduct BOD, chemical oxygen demand (COD), TSS, and compositional analyses; and perform bench-scale anaerobic digestion (AD) tests to estimate BOD, TSS removal and biogas potential
· Collect effluent samples from each source operation and characterize water quality using standard United States Environmental Protection Agency (EPA) metrics to estimate reuse potential for each effluent stream
· Collect solid residue biomass samples; conduct BOD, COD and compositional analyses, and perform preliminary anaerobic digestion tests to estimate biogas production potential
· Test enhanced AD methods and microbial fuel cells (MFCs) to produce bio-gas

The assessment will be used to determine which wastewater effluent streams can be segregated for reuse or reclaimed to generate energy from liquid and solid biomass residues.  UCD Researchers will conduct BMPs on Campbell’s Stockton liquid and solid organic residues, and conduct BMPs mixing the Campbell samples with the RWCF samples.  UCD Researchers will model the technical potential to enhance biogas yield by adding food waste to the RWCF AD system. 

A few California municipal facilities have achieved increased biomethane yields by adding food waste residues from food processing facilities, restaurants and residential locations[footnoteRef:23].  In theory, the Campbell Stockton facility may be able to contribute concentrated organic solid residues to enhance bioenergy yields at RWCF, and potentially discontinue the current practice of delivering solid organic residues to the local landfill facility.  Also theoretically, Campbell Stockton can reduce landfill costs and obtain GHG credits for the bioenergy generated with their concentrated organic residues.  [23:  The East Bay Municipal Utility District (EBMUD) invested in co-digesting bio solids with food waste to enhance yield and expand renewable generation capacity. http://www.epa.gov/region9/waterinfrastructure/technology.html#upgrade
Humboldt Waste Management Authority (HWMA) tool, http://www.epa.gov/region9/organics/ad/index.html] 


Deliverables:							Due Dates
Draft Report							10/16
Final Report							12/16



[bookmark: _Toc403904149]Task 4.  Tomato Water Recovery Structural Project 

UCD Researchers will utilize the results from the Steam System Assessment to identify the volume of tomato water vapors created during the evaporation process, and to estimate energy and cost savings from the adoption of tomato water conservation opportunities[footnoteRef:24].   [24:  Amón, R, Wong, T, Kazama, D, Maulhardt, M. Tomato Processing Facility; Steam System Assessment, California Energy Commission, December 2012. http://www.cifar.ucdavis.edu/projects/media/Campbell_Soup_Water_Energy_Nexus_Assessment_final1.pdf] 

The WEN Tool is used to: 
1) Calculate the amount of hot tomato water that is produced
2) Estimate the amount of tomato water that is cost effective to recover
3) Estimate the potential to recover waste heat from the tomato water
4) Model natural gas savings from using waste heat at the tomato cold brake unit operation[footnoteRef:25]  [25:  The term Cold Break means that the fresh tomato is chopped at temperatures, ranging from 65 to 75°C. The difference between the two products lies in the apparent viscosity, measured in Bostwick centimeters. The Cold Break product is less viscous and normally measures from 9 to 16 Bostwick centimeters in viscosity. The CB product is mainly used for triple concentrate paste at 36-38° Brix, packaged in 500 or 1000 gr cans for domestic use.  http://www.fenco.it/eng/tomato-paste-processing.asp .To model heat recovery from tomato water for use in a cold break, UCD Researchers will need the number of tons of tomatoes processed through the cold break line per day (or hour), the volume of recoverable tomato water generated per day (or hour), the temperature of the disrupted tomatoes going into the cold break, the average temperature of the tomato water, and the target temperature for the cold break.  UCD Researchers have established tomato paste processing waste heat recovery modeling tool to support their work. (Amón, R, Maulhardt, M, Wong, T, Kazama, D, Simmons, C.  2014, Applied Thermal Engineering IN PRESS).] 

5) Estimate GHG emission reduction potential. 
[bookmark: _bookmark6][bookmark: _bookmark7]	The Nature of Tomato Water:
· Tomato Water are the condensed vapors produced in tomato evaporators
· Tomato Water is mineral free, at temperatures ranging from 1600F. 
· The water contains carryover tomato solid residues
Technical Potential to Produce Tomato Water
· Hybrid processing tomato varieties contain up to 95 percent of the fruit weight in water. 
· Steam driven evaporators are used to evaporate water to produce tomato paste.  



UCD Researchers documented the methods they developed and used in 2012, to calculate the potential to recover tomato water at the Campbell Dixon facility[footnoteRef:26].  The report describes “A method of understanding evaporation” that “is based on calculations using the percentage of solids in the raw tomato”. Tomato Water is the difference between starting raw tomato tonnage and finished tonnage in the form of paste[footnoteRef:27]. [26:  Amón, R, Maulhardt, M, Wong, T, Kazama, D. Industrial Water Energy Nexus Assessment, Campbell Soup California Tomato Processing Facility, California Energy Commission, August, 2013. 
http://www.cifar.ucdavis.edu/projects/media/Campbell_Soup_Water_Energy_Nexus_Assessment_final1.pdf]  [27:  Amón, R, Maulhardt, M, Wong, T, Kazama, D. Industrial Water Energy Nexus Assessment, Campbell Soup California Tomato Processing Facility, California Energy Commission, August, 2013.] 


UCD Researchers provide the following values to estimate the technical potential to produce tomato water at the Campbell Stockton tomato processing facility:
· 350,000 tons of tomatoes are processed per season (96 days, 2,300 hours).
· Tomato solids represent 5.2 percent of total weight.
· Tomato paste solids represent 29 percent of total weight.
· Water weighs 8.33 pounds per gallon at room temperature.




The following equations are used to estimate the theoretical amount of tomato water produced:

(1) 350,000 tons/season x 5.2% tomato fruit solids / 29% tomato paste solids
= 62,759 tons/season

(2) 350,000 tons/season - 62,759 tons/season 
		= 287,241 tons of tomato water evaporated per season

(3) 287,241 tons x 2,000 pounds per ton / 8.335 pounds per gallon
= 68,924,055 gallons of tomato water produced per season.

The technical potential to recover almost 70 million gallons of water is very reassuring to meet the DWR goals, but not all that water can be conserved.  The WEN Assessment will calculate the cost-effective technical potential to recover tomato water at the Campbell Stockton facility.   As an example, UCD Researchers calculated that 54 percent of the tomato water produced at the Campbell Dixon facility was recoverable for productive use[footnoteRef:28].  Applying a similar proportion to the Campbell Stockton facility would generate 37 million gallons of recoverable tomato water, as follows:	 [28:  Amón, R, Maulhardt, M, Wong, T, Kazama, D. Industrial Water Energy Nexus Assessment, Campbell Soup California Tomato Processing Facility, California Energy Commission, August, 2013.] 

(4)   68,924,055 Gallons/Season x 54% Recoverable Tomato Water
= 37,218,989 Gallons/Season

UCD Researchers will assume that 35 million gallons of tomato water can be potentially conserved.  UCD Researchers also assumed that the Campbell Stockton facility consumes approximately 190 million gallons of water per season[footnoteRef:29].  [29:  From Amon, et, al, Campbell Dixon consumed 357,297,000 gallons of water per season to process 656,250 tons per season, or 544 gallons of water per ton of tomatoes processed. Using the same proportion of gallons of water per ton, the Campbell Stockton facility is assumed to use 190 million gallons of water per season to process 350,000 tons of tomatoes per season. ] 

(1) 350,000 Ton Tomatoes Processed x 544 Gallons of Water Used per Ton
= 190,558,400 Gallons of Water Used per Season

Sub-Task 4.1 Model Structural Hot Water Conservation Project

UCD Researchers will develop a mathematical model to simulate technical and economic scenarios to design and install the structural hot water conservation project.  The model results will be used by the Campbell Soup Company to decide, if and when, to implement the hot water conservation project at the Stockton tomato processing facility.  

Deliverables:							Due Dates
Draft Report							3/16
Final Report							5/16





Sub-Task 4.2 Contracting Consulting Services to Perform Preliminary and Final Design Analyses  
Under the terms of the UCD Service Agreement, the Campbell Soup Company will contract with an industrial construction design firm to deliver a design plan with the engineering specifications and a cost benefit analysis to install the hot water conservation project.  The contract will provide specifications for the required structural equipment and materials, installations costs, delivery dates and the cost schedule to complete the project.  

Deliverables:							Due Dates
Draft Report							10/16
Final Report							12/16

Sub-Task 4.3 Contracting Consulting Services to Perform Construction Engineering   
The Campbell Soup Company will also identify and contract with engineering construction firms to build and install, test and commission the hot water conservation project.  The construction work plan will develop the preliminary and the final construction technical specifications and cost estimates. Including the recovery and delivery of waste heat to pre-heat tomatoes at the cold brake unit operation; collecting, filtering, storing, pressurizing and pumping water to two or three unit operations, reducing their demand for well water.  The Campbell Soup Company will be responsible for the quality of the design and installation of the project.  
Deliverables:							Due Dates
Draft Report							1/17
Final Report							6/17

Sub-Task 4.4 Project Evaluation and Information Dissemination
UCD Researchers will provide technical support services to review the design and document the installation of the hot water conservation project.  Additional tasks will include construction inspections, and data analysis to model and evaluate the system performance.  The technical and economic components of the project will be documented to produce Case Study reports.    
Deliverables:							Due Dates
Case Study Draft Report					6/17
Final Report							3/18

Energy, Economic and Environmental Benefits from Recovered Tomato Water:

The following background information is provided to estimate the potential energy, economic and environmental benefits from the adoption of this project.  UCD Researchers calculated that recovering 70 million gallons of tomato water at the Campbell Dixon facility could reduce total electricity consumption by 442,600 kWh and generate over 40,000 MMBtu of thermal energy. 

Table 1, shows the theoretical heat value from recovered hot tomato water, saving $235,289 in Natural Gas costs, and $66,390 from electricity savings[footnoteRef:30].  Almost half of the savings can be achieved by avoiding the use of cooling towers.  [30:  Amón, R, Maulhardt, M, Wong, T, Kazama, D. Industrial Water Energy Nexus Assessment, Campbell Soup California Tomato Processing Facility, California Energy Commission, August, 2013. 
http://www.cifar.ucdavis.edu/projects/media/Campbell_Soup_Water_Energy_Nexus_Assessment_final1.pdf] 





Table 1. Benefits from Recovered Tomato Water at Campbell Dixon
	Avoided Energy
	kWh Savings
	$ Savings

	Well Water
	176,400
	22,050

	Wastewater
	29,400
	4,305

	Cooling Towers
	236,800
	35,520

	Total
	442,600
	61,875

	Recovered Energy
	MMBtu
	$4.90 MMBtu

	Tomato Water Heat
	40,817
	235,298



UCD Researchers assume that the Campbell Dixon results are representative to the operational conditions of the Campbell Stockton facility, as they are both managed by the Campbell Soup Company and produce similar products, although with different tomato brake systems.  UCD Researchers assume that the Campbell Stockton facility can expect to earn half of the cost savings estimated for the Campbell Dixon facility[footnoteRef:31].  With this assumption, UCD Researchers reach a conservative estimate to value the total potential electricity and thermal energy savings to be accrued by the recovery of tomato water at the Campbell Stockton facility.     [31: Dixon 70 million gallons v Stockton 35 million gallons.  Although Campbell Stockton is considered more modern and efficient than the Dixon facility”. Staff interview, 2014. ] 

Table 2, shows that implementing the tomato water recovery project can generate almost $150,000 in annual cost savings, from electricity conservation and waste heat recovery projects.  
 
Table 2. Campbell Stockton Estimated Energy and Cost Savings
	Avoided Energy
	kWh Savings
	$ Savings

	Well Water
	88,200
	11,025

	Wastewater
	na
	na

	Cooling Towers
	118,400
	17,760

	Total
	206,600
	28,785

	Recovered Energy
	MMBtu
	$4.90 MMBtu

	Tomato Water Heat
	20,409
	117,649



Additional electricity use savings are estimated from the adoption of the hot water conservation project.  UCD Researchers estimate that 206,000 kWh are saved by avoiding well water pumping and the use of cooling tower fans and pumps.  UCD Researchers do not have sufficient information to estimate the upstream wastewater electricity demand savings at the RWCF. 

The WEN Assessment will provide more clarity to identify and understand the synergisms created by adopting REMs at the end-use customer level. This experience will be valuable to the RWCF and their industrial food processing customers. 


A. [bookmark: _bookmark16][bookmark: _Toc403904150]Summary

The WEN Assessment facilitates the process to calculate the potential to recover tomato water and to evaluate the cost and benefits of implementing water conservation projects. Using the WEN Assessment Tool will reveal the potential to conserve electric and thermal energy, recover waste heat and conserve water at the Campbell Soup Stockton facility. The WEN Tool establishes the WEi metrics by WEN Point, providing a baseline to M&V pump system improvements and calculate electric use and demand savings.    

Additional electric and thermal energy savings are possible with the recovery of hot tomato water, creating a ripple effect in the WEN relationship.  Capturing waste heat for use at the cold brake system will save thermal energy costs and generate GHG credits. Extracting heat from tomato water renders the resource available for productive use at the facility. 

Recovering water embedded in the tomatoes from the fields, allows the facility to avoid groundwater pumping, thus creating a conjunctive use relationship between the tomato farmers and the Campbell Soup Stockton facility.  It also reduces wastewater discharge to the RWCF, creating indirect electric energy savings from avoided treatment at their facility.  

The WEN Assessment will identify environmentally-cost-effective improvements to the Campbell Stockton wastewater management system. Improvements to the wastewater system may or may not be linked to the development of the tomato water recovery project, but any changes that may occur at the industrial facility will have indirect effects at the RWCF[footnoteRef:32].     [32:  Campbell Stockton is one of the largest industrial customer at RWCF. Conversation with Mr. Richard Stiffler, November 2014.  ] 


The WEN Assessment will model the Campbell Soup Stockton wastewater distribution, collection, treatment and discharge systems.  Potential improvements that have yet to be recognized and understood, if present, may offer practices and technologies to reduce the organic load in the wastewater discharged to RWCF.  With the potential to aggregate liquid and solid organic residues for co-digestion at the RWCF bioenergy generation facility.  

The WEN Assessment methodology can be used at other food and beverage processing facilities with the potential to achieve water and energy savings.  The tomato and milk processing industries have the most potential to generate significant water conservation opportunities, as these two commodities carry fresh field water to be evaporated at the industrial processing facilities.  Achieving water conservation, energy efficiency and GHG emission reductions[footnoteRef:33].   [33:  Industrial facilities that emit 25,000 or more metric tons of carbon dioxide per year are required to participate in the California Air Resources Board. Cap and Trade program mandated by AB 32 (Statutes of 2006). http://www.arb.ca.gov/cc/capandtrade/guidance/chapter2.pdf] 












APPENDIX C WORK PLAN

WORK PLAN TASKS 
Task 1: Direct Project Administration and Reporting:  
UCD staff will be responsible for all the project administration and reporting tasks.  Including,
Sub-Task 1.1 Management of the grant agreement to ensure that is in compliance with grant requirements.  UCD staff will prepare and submit progress and final reports, invoiced payment requests and other required labor compliance documents. 
Sub-Task 1.2 UCD staff will be responsible for signing a no-cost Service Agreement with the City of Stockton RWCF and a grant Service Agreement with the Campbell Soup Company. 
Sub-Task 1.3 UCD staff will be responsible for signing Service Agreements with consulting firms providing DOE Qualified steam and pump system assessments.  
Sub-Task 1.4 UCD staff will be responsible for the management, direction, supervision and evaluation of the consulting firms performing steam and pump system assessments.  
Sub-Task 1.5 UCD staff will be responsible for coordinating with RWCF staff and Campbell Soup staff all activities conducted by consulting firms under Service Agreement terms. 
Sub-Task 1.6 UCD staff will be responsible for directing, coordinating and supervising the activities conducted by UCD graduate and undergraduate students. 
Sub-Task 1.7 UCD staff will be responsible for compiling data results from ESA analysis to issue quarterly progress reports, annual reports and final administrative and technical reports.  
Sub-Task 1.8 UCD staff will be responsible for the evaluation of project results, create educational information dissemination materials and facilitate the technology transfer process.
Deliverables:
Service Agreement with the City of Stockton RWCF 
Service Agreement with the Campbell Soup Company 
Service Agreement with KWW Energy Inc. 
Service Agreement with Pump Design, Development & Diagnostics, LLC.
Progress Reports and Invoicing 
Draft and Final Administrative and Technical Reports
Task 2: Easement(s): 
The installation of the hot water conservation project will not require the acquisition of easement(s) to complete the project. 

Task 3. Project Evaluation/Design/Engineering 
Under the terms of the UCD Service Agreement, the Campbell Soup Company will be responsible for the engineering design and construction of the hot water conservation structural project. UCD Researchers will provide technical services during the design, installation and commissioning of the project and will collect post-installation data to evaluate the performance of the new hot water conservation project. 


Sub-Task 3.1 Contracting Consulting Services to Perform Preliminary and Final Design Analyses  
Under the terms of the UCD Service Agreement, the Campbell Soup Company will contract with an industrial construction design firm to deliver a design plan with the engineering specifications and a cost benefit analysis to install the hot water conservation project.  The contract will provide specifications for the required structural equipment and materials, installations costs, delivery dates and the cost schedule to complete the project.  
Deliverables:							Due Dates
Draft Report							10/16
Final Report							12/16

Sub-Task 3.2 Contracting Consulting Services to Perform Construction Engineering   
The Campbell Soup Company will also identify and contract with engineering construction firms to build and install, test and commission the hot water conservation project.  The construction work plan will develop the preliminary and the final construction technical specifications and cost estimates. Including the recovery and delivery of waste heat to pre-heat tomatoes at the cold brake unit operation; collecting, filtering, storing, pressurizing and pumping water to two or three unit operations, reducing their demand for well water.  The Campbell Soup Company will be responsible for the quality of the design and installation of the project.  
Deliverables:							Due Dates
Draft Report							1/17
Final Report							6/17

Sub-Task 3.3 Project Evaluation and Information Dissemination
UCD Researchers will provide technical support services to review the design and document the installation of the hot water conservation project.  Additional tasks will include construction inspections, and data analysis to model and evaluate the system performance.  The technical and economic components of the project will be documented to produce Case Study reports.    
Deliverables:							Due Dates
Case Study Draft Report					6/17
Final Report							3/18

Task 4: Environmental Documentation:  
The non-structural solution projects at RWCF and Campbell Soup do not require compliance with California Environmental Quality Act.  The structural project at Campbell Soup does not require CEQA because it is an industrial process improvement infrastructure within the facility.  
Task 5: Permitting:  
Campbell Soup staff will procure building permits that may be required from the City of Stockton to install the water conservation infrastructure project.  
Deliverables: 							Due Dates
Required project permits, if applicable. 			10/17



Task 6: Proposal Monitoring Plan: 
UCD Staff will prepare the Project Monitoring Plan to identify all activities, timelines and deliverables, quarterly progress reports, annual and technical and administrative reports.  The monitoring plan is an integral component of the work plan, applying a continuous monitoring and evaluation process to ensure the completion and delivery of products from the UCD, RWCF and Campbell Soup work plans. 
Deliverables:							Due Dates
Draft Monitoring Plan						8/17
Final Monitoring Plan						10/17

Task 7: Project Construction/Implementation:  
Campbell Soup staff will be responsible to make the final decision to install the hot water conservation project.   Campbell Soup staff will contract with engineering companies to conduct a Cost/Benefit Analysis, including a proposed project design and implementation plan.   The Campbell Soup Company will decide to invest in the construction of the hot water conservation infrastructure.  If the design and construction efforts go forward, UCD will support Campbell Soup staff with progress and final reports.  During the design and implementation phases of the hot water conservation project, Campbell will submit cost reimbursements to UCD to authorize payment.     
Campbell Soup staff will be responsible for the completion of the hot water conservation project.  The project will include, 1) Design and installation of waste heat recovery and end-use systems, 2) Design and installation of water filtration system, storage tanks, and pumping systems to collect and pipes to deliver cooled tomato water resources.  The new water will be delivered to one, two or three different unit operations to reduce their use of well water.  Results from the project design phase will be required to determine the most cost-effective unit operations where to deliver recovered tomato water.  UCD Researchers in consultation with Campbell Soup staff estimated the hot water conservation project to cost $150,000 to $200,000[footnoteRef:34].  Given the design choices UCD Researchers and Campbell staff are unable to offer specific construction details regarding area of improvement within the facility.  The final cost structure will be decided by Campbell Soup staff based on results from the Cost Benefit Analysis. The UCD proposes to allocate a $150,000 grant to Campbell Soup to design and install the hot water conservation project, using their cost effectiveness criterion to make business decisions.   [34:  Conversation with Mr. Thomas Maulhardt, Campbell Soup Co. 2014.  The cost $150,000 to $200,000 estimate is based on his previous experience and knowledge of the Stockton facility. ] 

Deliverables: 							Due Dates
Cost Benefit Analysis 						6/16				
Construction Contract 					10/16
Notice to proceed						12/16
Notice of completion 						6/17
Construction photographs					12/17
Project completion verification				4/18

Appendix Y
C I T Y O F S T O C K T O N
DEPARTMENT OF MUNICIPAL UTILITIES
2500 Navy Drive • Stockton, CA 95206-1191 • 209/ 937-8750 • Fax 209 /937-8708 November 19, 2014 www.stocktongov.com
Dr. Christopher Simmons, Assistant Professor Food Science and Technology Department University of California, Davis
Davis, CA 95616
UC DAVIS PROPOSAL - WATER-ENERGY GRANT PROGRAM 	
Thank you for your presentation on the Water Energy Nexus Assessment proposal to the City of Stockton, Municipal Utilities Department. The work product from this effort will be valuable to the City in terms of understanding the energy consumed in our wastewater treatment process and potential for increased biogas production.	·
The City will collaborate with the University of California, Davis (UC Davis) and the Campbell Soup Company to implement a water conservation, energy efficiency and Green House Gas (GHG) emissions reduction project titled: Conducting Water Energy Nexus Assessments at the Stockton Regional Wastewater Control Facility (RWCF) and the Campbell Soup Company Tomato Processing Facility in Stockton. The purpose of this project is to evaluate opportunities to achieve water conservation, enhance municipal biogas yield and improve industrial wastewater management practices.
The City of Stockton, Municipal Utilities Department supports the UC Davis effort to achieve energy efficiency and biogas yield improvements and to achieve water conservation and energy efficiency at the Campbell Soup Stockton tomato processing facility. The Campbell facility is an important industrial customer within the City's wastewater service area. This project offers the opportunity to identify resource efficiency measures at the RWCF and the Campbell facility.
At this time, the City's commitment is in the form of staff time to coordinate UC Davis staff and student efforts to gather RWCF performance data. Monetary commitment to the project would need to be evaluated and considered in advance and under separate agreement. Site visits to the RWCF will need to be scheduled in advance and would require visitors to sign the City's release of liability form completed upon arrival.
Thank you again for considering the City of Stockton in this effort and we look forward to working with you and your staff.
[image: ]C. MEL LYTLE, PhD. DIRECTOR OF MUNICIPAL UTILITIES//A!/




ROBERT cfR.ANBERG p.P.E.        
ASSISTANT DIRECTOR OF MUNICIPAL UTILITIES

[bookmark: _GoBack]
Appendix Z


Campbell Agriculture Sustainability Programs

2300 River Plaza Dr. #175	Sacramento CA 95833


Dr. Chris Simmons 
Department of Food Science UC Davis 
One Shields Avenue, Davis, CA 95616

Dear Dr. Simmons,

I’m writing to indicate the strong support of Campbell Soup Company for collaborating with the University of California, Davis and the City of Stockton Regional Wastewater Control Facility (RWCF) to implement a water conservation, energy efficiency and GHG emissions reduction project.  Your proposal, “Conducting Water Energy Nexus Assessments at the Stockton Regional Wastewater Control Facility and at the Campbell Soup Tomato Processing Facility in Stockton, California: To Achieve Water Conservation, Enhance Municipal Biogas Yield and Improve Industrial Wastewater Management,” is well aligned with our sustainability goals around water and energy use efficiency.

As you know, Campbell Soup Company has been aggressive in pursuit of sustainability related to agriculture and food processing, particularly in water, greenhouse gas reductions, and energy efficiency. Some initial work on Water-Energy Nexus scoping at another tomato processing facility has already shown us the value of this approach. We appreciate that the project will look at the whole system and find energy efficiency, wastewater reduction, and biogas yield improvements at both the RWCF and the Campbell Soup Stockton tomato processing facility, rather than focusing only on one step of the system.

Campbell Soup Company is pursuing internal efficiency improvements with the goal of reducing water use and greenhouse gasses per unit of ingredient by 50% by 2020. We recently were named to the Dow Jones Sustainability North America Index for the sixth consecutive year and the Dow Jones Sustainability World Index for a fifth consecutive year. These independent rankings recognize Campbell’s leadership in supporting long-term shareholder value while creating a more sustainable environment and making a measurable difference in its hometown communities.

We look forward to collaborating with UC Davis and the Stockton RWCF to advance solutions to improve our joint environmental performance.
Sincerely,
[image: ]
Dr. Daniel Sonke
Manager, Agriculture Sustainability Programs
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