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UCD Researchers utilized the data obtained at the Campbell Soup Dixon[footnoteRef:1] facility to estimate the Energy Intensity (EI) associated with the Campbell Soup Stockton hot water conservation project.  The following equations are used to directly calculate the EI at the Campbell Soup Dixon facility in 2012, as follows: [1:  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] 

(1) 3,902,929 kWh / 357,297,000 gallons = 0.01092
(2) 0.010923 EI x 1,000,000 gallons = 10,923
UCD Researchers will assume that the EI at the Campbell Soup Stockton facility is similar to the Campbell Soup Dixon facility, and will use this estimate in Step 7.  The DWR Attachment 2 shows total lifetime water savings of 1.75 billion gallons of water.  Attachment 2 shows that the Campbell Stockton hot water conservation project delivers significant energy and GHG savings. 

Regional Proposal: 
This is a regional proposal located in the San Joaquin River Hydrologic Region involving the City of Stockton Regional Wastewater Control Facility and the Campbell Soup Company.
Lifetime System Water Savings: 11,666,666,667 MG/$M 
Lifetime System Energy Savings: 2,887,588,806,667 kWh/$M
Additional energy savings are estimated from the adoption of REMs at the RWCF and the Campbell Soup Stockton facilities.  UCD Researchers estimate that RWCF generates 17,600 kW per year, producing electricity to supply 65 percent of total demand.  UCD Researchers assume that total electricity demand is 2.7 megawatts of electricity per year and that 80 percent of the electricity is consumed by WEN pumps.  Almost 190 million kWh of electricity can be saved assuming that there is the potential to increase pump 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 generated 
(2) 27,077 x 0.80 = 21,662 WEN Pumps kW use  
(3) 21,662 x 24 x 365 = 189,759,120 WEN Pumps kWh use
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.  Assuming that 45 percent of the electricity is utilized by WEN pumps, and a Ten percent efficiency improvement is achieved, electricity consumption can be reduced by 724,500 kilowatt hours (kWh)[footnoteRef:2].   [2:  Research conducted at the Campbell Dixon facility estimated that 43 percent of the total electricity was used by WEN pumps and the average WEN pumping system OPE was 54 percent efficient.  
] 

(4) 700 kW x 2,300 hours x 0.45% = 724,500 kWh.  
(5) 724,500 kWh x 0.10% = 724,500 kWh 

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 cooling tower fans and pump use.  UCD Researchers do not have sufficient information to estimate the electricity demand savings that would occur at the RWCF from not having to treat 35 million gallons of water conserved at the Campbell Stockton facility. 

UCD Researchers will not add the thermal energy savings to additional energy savings because the attachment 2 is providing credit to the hot water value of the tomato water conservation project. 


	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



A total of 190,690,220 kWh of additional savings are added to Step 10 on Attachment 2, resulting from estimated electricity savings at the RWCF and Campbell Soup Stockton facilities.  UCD Researchers do not have sufficient information to create a valid estimate for additional energy savings by adopting steam system REMs at Campbell Soup Stockton or to estimate the potential to generate additional bioenergy by co-digesting the Campbell Soup organic solid residues at the RWCF AD facility. 
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Project Name: Water Energy Nexus at RWCF and Campbell Soup Stockton Tomato Processing Facility

 Total Project Cost: $150,000

Step 1:Enter the baseline (pre-project) volume of water associated with the project 190,558 MG/year

Step 2:Enter the volume of water that will be delivered after the project is implemented.  155,558 MG/year

Step 3:Enter the volume of hot water saved from the project's electric water heating system (the summation of 

step 3 and step 4 must not exceed annual volume of water savings). If not applicable, enter "0".

0 MG/year

Step 4:Enter the volume of hot water saved from the project's natural gas water heating system (the 

summation of step 3 and step 4 must not exceed annual volume of water savings). If not applicable, 

35,000 MG/year

Step 5:Enter the useful life in years for the project 50 years

Step 6:Enter the percentage of water that is imported 100%

Step 7:Enter the Energy Intensity (EI) of the System associated with the project's water savings 10,923 kWh/MG

Step 8:Enter the total output emission rate specific to the power supplier or use the default value of 0.278 0.278 kg CO

2

e/kWh

Step 9:Enter EI associated with the Supply and Conveyance segment of the imported water or enter “0” if 

imported water is not applicable

0.747472 kWh/MG

Step 10:Enter any additional annual energy savings from energy efficiency and renewable energy (EE/RE), etc. 190,690,220 kWh/year

Units

1)Annual volume of water savings within System 35,000 MG/year

2)Annual volume of  imported water savings 35,000 MG/year

3)Annual volume of hot water heating system savings  35,000 MG/year

4)Lifetime volume of water savings within System 1,750,000 MG

5)Lifetime volume of imported water savings 1,750,000 MG

6)Lifetime volume of hot water heating system savings  1,750,000 MG

1)Annual energy savings within System 382,305,000 kWh/year

2)Annual energy savings from imported water 26,162 kWh/year

3)Annual energy savings from electric hot water heating system 0 kWh/year

4)Annual energy savings from natural gas hot water heating system (used to calculate total energy saving) 8,089,771,200 kWh/year

5)Total annual energy savings from electric and natural gas hot water heating systems 8,089,771,200 kWh/year

6)Annual energy savings from natural gas hot water heating system (used to calculate GHG emmission) 276,290,000 therms/year

7)Lifetime energy savings within System 19,115,250,000 kWh

8)Lifetime energy savings from imported water 1,308,076 kWh

9)Lifetime energy savings from electric hot water heating system 0 kWh

10)Lifetime energy savings from natural gas hot water heating system 404,488,560,000 kWh

11)Total lifetime energy savings from electric and natural gas hot water heating systems 404,488,560,000 kWh

12)Lifetime energy savings from natural gas water heating system 13,814,500,000 therms

13)Additional lifetime energy savings from Energy Efficiency and Renewable Energy (EE/RE), etc. 9,534,511,000 kWh

1)Annual GHG emission reductions within System 106,280,790 kg CO

2

e/year

2)Annual imported GHG emission reductions 7,273 kg CO

2

e/year

3)Annual GHG emission reductions from electric hot water heating 0 kg CO

2

e/year

4)Annual GHG emission reductions from natural gas hot water heating system 1,464,337,000 kg CO

2

e/year

5)Total annual GHG reductions from electric and natural gas hot water heating system 1,464,337,000 kg CO

2

e/year

6)Lifetime GHG emission reductions within System 5,314,039,500 kg CO

2

e

7)Lifetime GHG emission reductions from imported water  363,645 kg CO

2

e

8)Lifetime GHG emission reductions from electric heating system 0 kg CO

2

e

9)Lifetime GHG emission reductions from natural gas water heating system 73,216,850,000 kg CO

2

e

10)Total lifetime GHG emission reductions from electric and natural gas hot water heating systems 73,216,850,000 kg CO

2

e

11)Additional annual GHG emission reductions from Energy Efficiency and Renewable Energy (EE/RE), etc. 53,011,881 kg CO

2

e/year

12)Additional lifetime GHG emission reductions from Energy Efficiency and Renewable Energy (EE/RE), etc. 2,650,594,058 kg CO

2

e

Total annual water savings 35,000 MG/year

Total lifetime water savings 1,750,000 MG

Total annual energy savings 8,662,792,582 kWh/year

Total lifetime energy savings 433,139,629,076 kWh

Total annual GHG emission reductions 1,623,636,944 kg CO

2

e/year

Total lifetime GHG emission reductions 81,181,847,203 kg CO

2

e

Project Summary

Estimate of Water Savings, Energy Savings, and GHG Emissions Reduction

Attachment 2

Water Savings

Energy Savings

GHG Emission Reductions

Project Assumptions

***Note: on a separate sheet provide the basis for the estimates and information sources for factors entered***

Note: values below are determined from the above Project Assumptions
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11,666,666.667 MG/$M Water Savings: 1,750,000.000 MG

############ kWh/$M Energy Savings: 433,139,629,076 kWh

541,209,890,387

kg CO

2

e/$M

GHG Emissions Reduction: 81,181,847,203

kg CO

2

e

Project 1 150,000 $              35,000.000 MG/year 1,750,000.000 MG 382,305,000kWh/year 19,115,250,000kWh 106,280,790

kg CO

2

e/year

5,314,039,500

kg CO

2

e

Project 2 - $                          0.000 MG/year 0.000 MG 0kWh/year 0kWh 0

kg CO

2

e/year

0

kg CO

2

e

Project 3 - $                          0.000 MG/year 0.000 MG 0kWh/year 0kWh 0

kg CO

2

e/year

0

kg CO

2

e

Project 4 - $                          0.000 MG/year 0.000 MG 0kWh/year 0kWh 0

kg CO

2

e/year

0

kg CO

2

e

Project 5 - $                          0.000 MG/year 0.000 MG 0kWh/year 0kWh 0

kg CO

2

e/year

0

kg CO

2

e

Project 6 - $                          0.000 MG/year 0.000 MG 0kWh/year 0kWh 0

kg CO

2

e/year

0

kg CO

2

e

Project 7 - $                          0.000 MG/year 0.000 MG 0kWh/year 0kWh 0

kg CO

2

e/year

0

kg CO

2

e

Project 8 - $                          0.000 MG/year 0.000 MG 0kWh/year 0kWh 0

kg CO

2

e/year

0

kg CO

2

e

Project 9 - $                          0.000 MG/year 0.000 MG 0kWh/year 0kWh 0

kg CO

2

e/year

0

kg CO

2

e

Project 10 - $                          0.000 MG/year 0.000 MG 0kWh/year 0kWh 0

kg CO

2

e/year

0

kg CO

2

e

Total 150,000 $              35,000.000 MG/year 1,750,000.000 MG 382,305,000kWh/year 19,115,250,000kWh 106,280,790

kg CO

2

e/year

5,314,039,500

kg CO

2

e



System, End-Use & EE/RE GHG Emission Reductions:

System Summary

Within System (lifetime) Grand Total (lifetime)

Attachment 2

Total Project 

Cost

Lifetime

GHG Reduction

Annual

Energy Savings Water Savings

Annual  Lifetime Annual  Lifetime

System Water Savings:

System, End-Use & EE/RE Savings:


