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1993 Food Industry Environmental Conference

forced to transport wastewater by truck to a treatment plant. Besides this plant there were four other plants
spending over $5000 per million gallons for wastewater disposal through public facilities.

The total cost of water is obtained by summing up the cost of fresh water supply and cost of
wastewater disposal. When this statistic was compiled it was found that 14 plants spent over $5000 per
million gallons of water use and another 33 spent between $1000 to $5000.

The cost of water use amounts to $0.26 to $4.50 per ton of tomatoes, $8.95 to $58.91 per ton of

olives, and $0.84 to $11.38 per ton of peaches. The wide variation is due to differences in rates of the
water agency and the POTW and also due to differences in conservation measures in the processing plant.

Product Specific Water Use and Effluent Strength

The largest number of responses received for a specific product was 23 for tomatoes. The specific
water use for tomato processing ranged from 144 to 1870 gallons per ton of tomatoes and the median was
920, The biochemical oxygen demand (BOD) of the tomato processing effluent was reported by 17 plants.
The reported values ranged from 0.3 to 32 Ib/ton of tomatoes and median was 8. The total suspended
solids (TSS) was reported by 13 plants. The values ranged from 0.55 to 20 Ib/ton and the median was 6.
The lower end of the ranges belong to bulk tomato paste plants while the higher end correspond to retail

tomato sauce plants.

Table 3. Specific Water Use and Effluent Strength for Some Products

Product Flow BOD TSS
Gallons per ton Ib per ton Ib per ton
Apple Sauce 275
Apricots 2,992 39.0 9.0
Artichokes 766 33 3.9
Asparagus 808
Brussels Sprout 813
Cheese 1,700 1000 29.0
Cherry 11,932 102 21.0
Frozen Fruits 1,780
Garlic 2,800 1.8
Meat 4,000
Mushrooms 1,818 1.8 0.8
Mushrooms* 781
Onions 1,000
Pears 4,174 11.0 6.0
Pumpkins 3,690
Raisins 2,000 75.0 15.0
Seafood 2,700 12,9 7.9
- Seafood* 2,662 4.0
Specialty 3,514 12.7
Vegetable Oils 2,111 1.1 0.3
Yams. 6,094 8 3.0
Yams* 4,186 39.8 223
Zucchini 7,975 340 104.0

* Data from two different plants
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Scction E. Summary Tables & Charts

Chart E.2 Gallons Water Use Per Pound Home Prepared Food
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Lettuce (1 cup)
Tomato Catsup (1 oz)
Sugar, White (1 TB )
Wh. Wheat Bread (1 slice)
Tomatoes, Fr. (1@4.30z)
White Bread (1 slice)
Broccoli, Fresh (2.7 oz)
Broccoli, Frozen (3.3 0z)
Tomato Paste (2 oz.)
Tomato Sauce (4 0z)
Oranges (1 med. @ 4.57 oz)
Rice, Brown (1 0z)
Rice, White (1 0z)
Pasta (2 oz)
Cantaloupe (1/4 @ 8 0z)
Butter (1 pat @ 0.36 0z)
Wh. Wheat Flour (1 cup)
Milk (whole) (8 fl. 0z)
Orange Juice (1 cup)
Dairy, Cheese (1 0z)
Soybean Tofu (1/2 cup)
Chicken Egg (1 @2.1 oz)
White Flour (1 cup)
Almonds (1 oz)
Plain Yogurt (1 cup)
Chicken Meat (4 0z)
Chicken Meat (8 o0z)
Beef, Hamburger (4 0z)

Beef, Boneless Steak (8 0z)

Section E. Summary Tables & Charts

Chart E.3 Gallons Water Use Per Typical Home Serving
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Section E. Summary Tables & Charts

Chart E.4 Gallons Water Use Per Pound Retail Purchased Food

Com Silage
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Dairy, Butter
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CLFP Surveys



2011 Survey




Confidential

CLFP Process Water Survey

>The data collected is for aggregation purposes, all individual responses will be kept confidential<

1. Facility Location: (City or County)

2. What type of food products do you pack/ manufacture at your factory/ plant (list)?

3. Do you operate your factory year-round or seasonally (check)?

Year-Round
Seasonally

4. If you primarily operate your plant/ factory seasonally, during what months do you operate
(e.g. June —July)?

5. What percentage of the total process water" supply at your facility in 2010 was obtained from
the following sources?
% Municipal water supply
% Your own well(s)
% Other source: (please specify)

6. How many total gallons of process water did your facility consume in the following seasons?

Year Total Gallons of Process Length of Processing
Water Season (# of days)
2010
2009
2008
2007
2006

! process water is defined as water used for producing a product or product content or water used for research and
development.
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2005 (if available)

2004 (if available)

2003 (if available)

2002 (if available)

2001 (if available)

7. How many total tons of raw product did you process at this facility during the following years?

2010
2009
2008
2007
2006
2005 (if available)
2004 (if available)
2003 (if available)
2002 (if available)
2001 (if available)

8. Regarding process water consumption per unit of finished product, how did your process water
consumption in 2010 compare to 2006 at this facility?

% less process water was consumed per unit of production at the facility in 2010 than in
2006

% more process water was consumed per unit of production at the facility in 2010 than in
2006
About the same amount of process water was consumed per unit of production at the
Facility in 2010 than in 2006
Insufficient data/not sure

9. What priority does water conservation/efficiency have at your facility?

High priority
Moderate priority
Low priority

Very low priority
Not sure



Confidential

10. Do you think an effective water efficiency program could benefit your factory/ plant by reducing
costs and sustaining local/ state water supplies?

Yes
No
Not Sure

11. Would you support the development of a water efficiency best practices manual by CLFP specific
to the food processing industry in CA (similar to the Manual of Good Practice for Land
Application of Food Processing/ Rinse Water developed by CLFP in 2007)?

Yes
No
Not sure, it would depend on the cost

12. Do you accurately meter/ track the amounts of fresh water (well and/or city water) used at your
factory/ plant?

Yes
No
Not sure

13. Do you sub-meter/ track water uses inside your factory /plant (e.g., cooling tower make-up,
boiler make-up, landscaping, domestic sanitary, etc.)?

Yes
No
Not sure

14. Have you ever calculated/ determined the true cost’ of water use at your factory/ plant?

Yes
No
Not Sure

2 Note: The true cost of water is generally defined as the amount on the water bill (for those plants using city water) and/or the
cost to pump the water (for those plants using on-site wells) PLUS the expense to heat, cool, treat, and manage/ discharge
water.
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15.

16.

17.

18.

19.

20.

If you use municipal/ city water for manufacturing, please provide the cost of this water in 2010
(if known).

Fixed Service Cost ($/ Year)
Water Rate Cost (S/CCF)
Note: 1 CCF = 748 gallons

Do you know what percentage of your factory/ plant fixed costs is related to water and process
water management?

Yes
If yes, provide estimate: %
No

If you use city/ municipal water in your factory, has the cost of this water increased since 2001?

Yes
If yes, provide estimate (e.g., 10%) %
No
Not Sure

Does your factory/ plant engage in any formal and/or informal water efficiency/ conservation
activities

Yes
No
Not Sure

If you answered yes to the previous question, have you done any of the following in the last five
years?

Developed a facility water conservation plan

Implemented a water conservation plan for employees

Replaced high-volume hoses with high pressure

Installed low-volume cleaning systems

Improved clean-up procedures to save water

Replaced single-pass cooling towers with re-circulating cooling towers
Converted cleaning systems to ozone

Other, please describe:

Does your plant/ company currently have any formal established water efficiency/ conservation
goals (e.g., 10% overall reduction in plant fresh water use by 2016)?

4
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Yes
If yes, please list goals:

No

21. If you use city/ municipal water for manufacturing, have you recently been contacted by the
water purveyor that you must reduce the amount of water you use in manufacturing?

Yes
If yes, by how much? %
No

22. What is your best estimate regarding the percentage of you process water consumption is used
at this facility for the following purposes in 20107?

% Flume raw product into the plant

% Wash raw product

% Boiler feed water

% Boiler make-up water

% Plant sanitation

% One-pass cooling

% Re-circulating cooling make-up

% Cooling and heating

% Domestic (sanitary, landscaping, etc.)
% Used in the finished product

% Other uses—please specify:

23. Regarding how much process water you reuse at your facility, what percentage of your total
process water supply did you reuse on-site (use at least twice) for processing activities in 2010
versus 20067

% in 2010
% in 2006
Not sure

24. Regarding how much process water you reuse, what percentage of your total process water
supply did you reuse at a crop production site in 2010 versus 2006?

% in 2010
% in 2006
Not sure
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25

. Does your facility track how much water is recovered (extracted) from the raw product?
Yes
If yes, please provide an estimate for 2010 %

No

26.

27.

28.

29.

Do you think that you could reduce process water use at this facility by 10 percent by 2020
without reducing the quantity of finished product production?

Yes
No
Not sure

Do you think that you could reduce process water use at this facility by 10 percent by 2020
without reducing the quality of finished product production?

Yes
No
Not sure

Have you, or an outside consultant, conducted a comprehensive facility water usage audit in the
last five years to identify potential ways to conserve water?

Yes

No

Not sure

Any other comments or information that you would like to share regarding process water
conservation or state water policy?

Thank you for completing the survey!

Please return completed survey forms to Trudi Hughes (Trudi@clfp.com) by May 31, 2010

ALL RESPONSES WILL BE KEPT CONFIDENTAL
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CLFP Water Conservation Study
Survey Questions

1. Facility Location (City or County) Facility Name:
2. Food products produced:
(specify crop and processing — i.e. canned, frozen, dehydrated, fresh, bulk paste, etc.)
Processing: [ |canned [ |frozen [ ]|dehydrated [ |fresh [ ]Jbulkpaste [ ]other
Crop1 2013 raw tons processed/year:
Crop 2 2013 raw tons processed/year:
Others Total raw tons processed/year for others:
3. Months of operation per year: (i.e., July —Nov, year round, etc.)
4. What percentage of the total process water supply at your facility in 2013 was obtained from the
following sources?
% Municipal water supply Name of supplier:
% Private Well
% Other source Specify:
5. Please fill in the table below.
Fresh Intake Water Discharge
Process Est. Processing | Tons of Raw Discharged Water
Year Water® Accuracy | Season Days Product from the Used for
Gallons (%)° (days) (tons/year) Factory Irrigation
(gal/year) (gal/year) (gal/year)
2013
2012
2011
2010
2009

a.

Fresh Process Water is defined as fresh water utilized for producing a product or product content or water

used for research and development. Process water does not mean incidental water uses not related to the
production of a product or product content, including, but not limited to, water used for restrooms,
landscaping, air conditioning, space heating, kitchens, and laundry.

b.

Estimated % of average reported values

Page 1 of 4




CLFP Water Conservation Study - Survey Questions

6. Type and location of fresh water meter(s) and submeters:

Meter location/area:

Type of meter:

Meter location/area:

Type of meter:

Meter location/area:

Type of meter:

Meter location/area:

Type of meter:

Meter location/area:

Type of meter:

7. Frequency of meter calibration:

8. Estimate of cost of fresh water supply

Municipal Source  Fixed annual cost

June 2014

Est. unit cost Units
Private Well Est. fully loaded unit cost Units
Groundwater supply reliability  [_] high [ ] medium [ ]low
9. Have you done any of the following in the last ten years?
If “Yes”

Yes/No

Year Implemented

Est. % Savings

Developed a facility water conservation plan

Implemented a water conservation plan for
employees

Replaced high-volume hoses with high pressure

Installed low-volume cleaning systems

Improved clean-up procedures to save water

Replaced single-pass cooling towers with re-
circulating cooling towers

Converted cleaning systems to ozone

Production worker training program on water
conservation

Other, please describe:
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CLFP Water Conservation Study - Survey Questions

June 2014

10. What is your best estimate regarding the percentage of your process water consumption usage for
the following purposes or in the following subareas:

% flume raw product into the plant
% wash raw product

% boiler feed water

% boiler make up water

% plant sanitation

% one-pass cooling

% re-circulating cooling make-up

% product cooling and heating

% other ancillary utility use®

% used in the finished product

% other uses — please specify

[ ] metered
[ ] metered
[ ] metered
[ ] metered
[ ] metered
[ ] metered
[ ] metered
[ ] metered
[ ] metered
[ ] metered
[ ] metered

pumps, seals, vacuum pump operation, etc.

11. How much total water per year leaving processes is

12.

13.

recycled to the same or another process or use?

[ ] estimate
[ ] estimate
[ ] estimate
[ ] estimate
|:| estimate
|:| estimate
[ ] estimate
|:| estimate
|:| estimate
[ ] estimate

[ ] estimate

[ ]gal

What priority does water conservation/efficiency have at your facility?

[ ] high

[ ] moderate

[] low

[] verylow

[ 1%

[ ] not sure

Provide breakdown of water recycling practices (i.e. from which process and to which processes and
whether treated prior to recycling)

Water from
Water from
Water from

Water from

Recycled to
Recycled to
Recycled to

Recycled to

Treated?
Treated?
Treated?

Treated?

[ves
[ves
[ves
[ves

14. Methods you plan on applying to achieve future reductions in fresh water demand.

[Ino
[Ino
[Ino
[Ino

15. List your company established water conservation/efficiency goals
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CLFP Water Conservation Study - Survey Questions June 2014

16. Target water conservation goals:

Amount By date Established company policy [ Jyes []no

17. Maximum estimated additional cost effective potential water
conservation over the next 5 years: gallons/year

18. Please rank the following factors that limit additional conservation (i.e. 1 for the most limiting
factor, 2 for the next most limiting factor, etc.):

product quality
sanitation

cost effectiveness
lack of funding

other specify

19. Have you conducted a comprehensive water usage assessment in the last [ yes [Jno
five years to identify potential ways to conserve water? y

20. Do you use reverse osmosis for water treatment? [ ]yes [ ]no

If so, how are you using it

21. What other new technologies are you considering?

22. What types of technical assistance would help you most to conserve additional water?

23. Any other comments?

Page 4 of 4
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