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Altech Environmental Consulting and OCETA compiled 33 published case studies that describe pollution 
prevention and other measures that have been implemented in the food and beverage sector to 
minimize waste and wastewater effluent.  The case studies were compiled from a variety of sources and 
include examples of implemented measures and projects undertaken in Canada, the USA, and 
internationally.  They cover a number of sub-sectors including dairy, brewing, meat and seafood 
processing, dry and baked goods, and other food products. 
 
These case studies can be used as a resource to motivate, inspire and provide guidance to food and 
beverage processors in Ontario on identifying and implementing measures to reduce their 
environmental footprint and water and waste management costs.  The case studies identify specific 
opportunities that can be adopted by Ontario food and beverage processors to reduce water use, waste 
production, wastewater discharge and energy use, while at the same time increasing their 
competitiveness. 
 
The information contained in the case studies was obtained and compiled from publicly available 
sources including the Toronto Region Sustainability Program, Water Smart Peel, OCETA, Dalhousie 
University, Michigan Department of Environmental Quality, North Carolina Department of Natural 
Resources, Water Quality & Waste Management North Carolina , Wisconsin Department of Natural 
Resources, Northwest Food Producers Association, Australia Environment, and the University of 
Queensland. The information is assumed to be accurate as of the original publishing date. 
 
 

Summary of Case Studies 
Sub-Sector Number of case studies 

Dairy 7 
Brewing 6 
Meat 5 
Seafood 3 
Snack foods 3 
Bakery 3 
Baby Food 1 
Honey 1 
Seaweed 1 
Livestock feed 1 
Wet Corn Milling 1 
Pasta 1 

 
 



Company Overview 
__________________________________________________________________________________________ 

 
Bonlac is one of Australia's largest manufacturers of 
dairy products, and has grown to become one of the 
largest processed food exporters in the country with 
markets in more than 50 countries. 
 
The Stanhope facility processes whole milk 
transported by road tanker from local suppliers. The 
facility produces a variety of cheese, milk powders 
and anhydrous milk fat.  The manufacturing 
processes typically involve demineralisation, cheese 
making and spray drying. 
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Dairy Processing:  Bonlac Foods 

Highlights 
___________________________________________________________________________ 

 
• Reduced wash time by 25% and saves 

over $300 per day in operating costs by 
replacing cleaning chemicals with 
Stabilon® detergent  

• Reduced effluent by 30% by diverting 
wastewater to  farm irrigation  

• Reduced suspended solids from entering 
sewage by installing screens, resulted in 
recovery in raw material and increase of 
production 

Assessment Process 
___________________________________________________________________________ 

 
The assessment at Bonlac was conducted 
under the Cleaner Production Demonstration 
Project, an initiative from Environment 
Australia – The Environment Protection 
Group (EPG).  Dames & Moore, assisted by 
Energetics, were the technical consultants 
on the project, which commenced in June 
1994, and ran for 27 months. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
Bonlac must ensure that all process equipment, 
pipes and tanks are kept clean and free of unwanted 
micro-organisms. This is achieved with a periodic 
chemical flushing process called Cleaning In Place 
(CIP).  The chemicals used in this process were 
discharged into the wastewater treatment facility, 
creating an extra load on the system.  Replacing the 
acid cleaning with a Stabilon® detergent resulted in 
greater production capacity and reduced risk of 
environmental damage. 
 
Wastewater is diverted to farmland for irrigation of 
crops.  This is a clean and profitable solution in 
dealing with large volumes of effluent and reducing 
the burden on the wastewater treatment system. 
 
When producing cheese and milk powder, Bonlac 
was faced with the problem of preventing small 
particles of cheese entering its wastewater drainage 
system. Screens were installed to capture the cheese 
solids which normally was lost to the drains.  This 
resulted in high product recovery rates and 
reduction of organic loading into the wastewater 
treatment system and the environment. 



Program Description 
 

The Alliance of Ontario Food Processors has partnered with 
ALTECH Environmental Consulting Ltd., the Ontario Centre 
for Environmental Technology Advancement (OCETA), and 
the Canadian Centre for Pollution Prevention (C2P2) to 
compile information on published case studies to reduce the 
environmental footprint of food and beverage processing 
operations. Information contained in the case studies was 
accurate as of the original publishing date. No effort was 
made to update or verify the information. 
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Process Solutions Environmental Results Cost Savings 

Used acidic cleaning 
solution during Cleaning-in-
Place (CIP) 

Replaced alkaline solution 
and acid detergents with 
Stabilon® detergent 

Reduced nitrate and 
phosphate load in 
wastewater 
 
Reduced total volume of 
effluent from being 
disposed to wastewater 
treatment facility  

Net benefit of $311 per day 
from reduced detergent 
cleaning water and 
electricity consumption; 
reduced cleaning time; and 
increased production time 

Created extra load on 
wastewater treatment 
facility   

Diverted wastewater to farm 
irrigation 
 
Installed irrigation system 
on Bonlac owned farmland 

Reduced the amount of 
wastewater to be treated by 
facility  
 
Reduced hydraulic loading 
of wastewater to local 
waterway 

Reduced  wastewater 
treatment costs 
 
Grew millet grass on 
irrigated farmlands to be 
later sold as fodder for cattle 

Cheese solids entered 
wastewater draining system   

Installed screens to capture 
solids 

Reduced total suspended 
solids (TSS) and organic load 
to wastewater treatment 
system and local waterway 
 
Increased efficiency in 
resource consumption from  
recoveries of useable raw 
material 

Increased production from 
raw material recovery 
 
Less than 4 months payback 

Source: “Cleaner Production Demonstration Project at Bonlac Foods, Stanhope”, Environment Australia -The Environment Protection 
Group (EPG), 
Originally published in http://www.p2pays.org/ref/04/03342.htm, unknown date. 



Company Overview 
__________________________________________________________________________________________ 

 
Dairy Farmers manufactures milk products including 
whole milk, modified milk, flavoured milk, cream and 
also milk, cream and cheese powders. The factory 
has been situated in Jacaranda St, Booval for over 
one hundred years. The factory operates 24 hours 
per day, 7 days per week and employs over 200 
people. 
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Dairy Processing: Dairy Farmers 

Highlights 
___________________________________________________________________________ 

 
• Savings of $324,000 per year from 

increased product yield 
• Annual savings of $62,000 from 

reduced COD loading of wastewater 
• Annual savings of $73,000 from 

reduced water consumption 
• Annual savings of $14,400 in reduced 

chemical expenses 

Assessment Process 
___________________________________________________________________________ 

 
A milk manufacturing plant has the capacity 
to produce a vast amount of waste and the 
plant at Booval is no exception. The 
management realised that long term 
improvements could not be made without 
the involvement and commitment of the 
Dairy Farmers employees.  With assistance 
from the University of Queensland’s 
Working Group for Cleaner Production a 
number of action teams were formed to 
address various process and areas of waste.  

Summary of Opportunities 
__________________________________________________________________________________________ 
 
Solid wastes produced from Diary Farmers include 
cardboard cartons and boxes, plastic bottles and 
caps, plastic stretch wrap and damaged crates.   The 
milk processing plant is also a water-intensive 
operation with thorough cleaning procedures 
required to ensure the quality of the products. Thus, 
there is the potential for relatively high levels of 
water usage and, in turn, high volumes and mass 
loadings of trade waste.  
 
A 66% growth in production meant that Dairy 
Farmers was faced with increasing amounts of solid 
waste, water consumption and trade waste 
discharges. Rising effluent charges from the local 
council was an added pressure along with increased 
environmental awareness of the local residents. The 
location of the factory meant that the company was 
continually under the spotlight. 
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Process Solutions Environmental Results Cost Savings 

Milk solids entered into 
wastestreams 

Directed quality diluted milk 
streams to the milk powder 
process 

Reduced waste Savings of $324,000 per year 
from increased product yield 

Processes produced heavy 
Chemical Oxygen Demand 
(COD) loading in wastewater 

Implemented measures and 
equipment to prevent 
excess COD loading in 
wastewater.  

Improved quality of 
wastewater 

Annual savings of $62,000 

Large amount of water is 
used in processes 

Reusing tank rinse water for 
cleaning in less critical areas. 
Reusing pasteurizer cleaning 
waters for the first rinse on 
tanks.  

Reduced water 
consumption by 30% 
(95,000 kilolitres) 

Annual savings of $73,000 

High level of cleaning 
chemicals is used in cleaning 

Reusing chemicals and 
water from pasteurizer 
cleaning for the first rinse on 
tanks 

Reduced use of cleaning 
chemicals 

Annual savings of $14,400 in 
reduced chemical expenses 

Source:  Case Study Dairy Farmers, Booval, University of Queensland, www.geosp.uq.edu.au/emc/cp/  



Company Overview 
__________________________________________________________________________________________ 

 
Parmalat Canada produces dairy products and fruit 
juices under a number of different brands.  The 
company is committed to the health and wellness of 
Canadians and markets a number of different high-
quality food products . 
 
Among its products are milk and dairy, fruit juices, 
cultured products, cheese and table spreads. 
 
Parmalat Canada employees over 2,900 people and 
has 18 operating facilities across Canada. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Dairy and Fruit Juice Processing: Parmalat Canada 

Highlights 
___________________________________________________________________________ 

 
• Saved $87.552 per year 
• Payback period of 2.7 months 
• Saved 69,769 cubic metres of water 

per year 

Assessment Process 
___________________________________________________________________________ 

 
The assessment for Parmalat Canada  
consisted of an Indoor Water Efficiency 
Audit conducted by Watersmartpeel.  
Parmalat Canada was the first facility in Peel 
to successfully participate in this program. 
Opportunities identified were to lower 
water consumption at the Brampton 
location,  reuse water,  and to reduce steam 
to prevent fogging. 

 

Summary of Opportunities 
__________________________________________________________________________________________ 
At the time of the assessment Parmalat Canada’s 
Brampton location was a major consumer of water in 
Peel using an average of 1,303 cubic metres a day of 
water. The following opportunities were identified: 
 
Steam is used in five carton filling stations to prevent 
production contamination.  Parmalat was 
recommended to use measures to prevent fogging 
around these stations. 
 
During milk processing, steam is condensed and 
removed from product. As a result, access water is 
produced. Parmalat was suggested to implement a 
way to reduce the access water usage. 
 
Parmalat was also recommended to change the 
process of cooling hydraulic oil used by certain 
equipment, as well as the process of equipment 
sterilization as both used once-through cooling from 
municipal water. 
 



Program Description 
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Process Solutions Environmental Results Cost Savings 

Steam is  used in five carton 
filling stations to prevent 
contamination, and 
municipal water was being 
added to the steam to 
prevent fogging  around the 
filling stations. 

Installed steam traps to 
capture all steam to prevent 
fogging. 

Prevented fogging around 
the filling stations . 
 
Reduced use  of 144,000 
litres of water per day. 

Cost savings (rebate) of 
$4,708 
 
A savings of $65,963 per 
year. 

During milk processing, 
steam was condensed and 
removed from the product. 
This resulted in excess water 
usage. 

The discharged steam is 
now reused.  The resulting 
water is also now reused and 
replaces some municipal 
water currently used for case 
washing. 

Reduced use  of 19,488 litres 
of water per day. 
 
 

Cost savings (rebate)  of 
$6,300. 
 
A savings of $8,926 per year. 
 
 

Hydraulic oil used by certain 
equipment used is cooled 
using municipal water.  The 
oil was cooled with once-
through cooling (municipal 
water). 
 
Municipal water was also 
used to prevent steam from 
flashing during equipment 
sterilization. The steam was 
cooled with once-through 
cooling. 

Piped  discharged cooling 
water  to a water recovery 
tank for case washing. 

Reduced use of 27,643 litres 
of water per day. 

Cost savings (rebate) of 
$6,817. 
 
A savings of $12,663 per 
year. 

Source: “Parmalat Canada  Indoor Water Efficiency Audit”, Region of Peel—Indoor Water Audit Program for Business, 
Originally published in  http://www.peelregion.ca/watersmartpeel/business/capacitybuyback.htm, unknown date. 



Company Overview 
__________________________________________________________________________________________ 

 
Pine River Cheese and Butter Cooperative is a 
farmer-owned cooperative with a manufacturing 
facility and retail store located on the same site, near 
Ripley, Ontario. The company is owned by 35 local 
dairy producers and has been in operation since 
1885. Pine River enjoys a reliable customer base of 
over 800 retail locations across the province of 
Ontario. It has distribution points in western Canada, 
and product sales in Mexico, Cuba and Asia.  
 
The 45 employee enterprise produces and sells more 
than 2.25 million pounds of various types of hard 
and soft cheeses annually. 
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Cheese Processing: Pine River Cheese 

Highlights 
___________________________________________________________________________ 

 
• “Best in Class” energy and water 

conservation practices 
• 10% estimated reduction in energy 

usage saving $13,800 per year 
• annual reduction in GHG emissions of 

130 tonnes 

Assessment Process 
___________________________________________________________________________ 

 
The audit was completed by XCG 
Consultants Ltd., with financial assistance 
from the Agricultural Adaptation Council 
and Natural Resources Canada. The 
objective was to identify opportunities to 
reduce energy and water usage, and 
minimize wastewater production. Pine River 
would use the audit results for future 
business planning and to establish a 
baseline against which to measure future 
improvements in energy and water 
efficiency. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
Water is supplied by an on-site well, and is used in 
the cheese making process, for Clean In Place (CIP) 
and other plant cleaning, for boiler make-up water, 
and for truck washing. Process wastewater is 
pumped to an aerated lagoon after passing through 
a solids interceptor. Solids collected in the 
interceptor are pumped out and trucked to the 
lagoon about four times per year. Lagoon 
wastewater is disposed of by irrigation onto fields 
adjacent to the plant from May to October. The 
company recently amended its Certificate of 
Approval to increase the irrigation area, and while it 
is generally satisfied with the current system, there 
could be an issue with storage capacity in the 
lagoon during wet years. The audit found that Pine 
River was a very energy efficient producer. For 
example, electrical energy consumption at the plant 
is 0.068 kWh/L of milk processed, compared with an 
average for Ontario dairy processors of 0.14 kWh/L. 
Despite this, there were still five energy saving 
opportunities identified to reduce the plant’s total 
annual energy costs by over 10%. 
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Process Solutions Environmental Results Cost Savings 

Only 50% of condensate 
from the steam boiler was 
being returned to the boiler 
feedwater from the 
pasteurizer. 

Recovered more condensate 
and heat from the flash 
steam of this condensate, 
and heat from boiler 
blowdown. 

Reduced propane, chemical, 
and water consumption. 

Annual savings of $3,000 
from propane and $1,500 
per year from water and 
chemicals. 

Lagoon used to store and 
treat wastewater was near 
capacity. 

Converted lagoon water to 
snow during the winter 
months. 

Reduced water 
requirements for irrigation. 

Avoided cost of expanding 
the lagoon. 

The plant was already very 
efficient in water usage, but 
there were still opportunities 
for water reuse. 

Collected start-up water in 
the CIP rinse tank for reuse 
as the CIP first rinse washer. 

Reduced water 
consumption. 

Cost effective, but did not 
meet the company’s 
payback criteria. 

Source: Cost Efficiencies in Cheese Processing, OCETA, www.omafra.gov.on.ca/english/food/investment/ficb_pdf/pine.htm 
Originally Published: 2003 



Company Overview 
__________________________________________________________________________________________ 

 
Frigo Cheese Corporation manufactures a wide 
variety of cheese at its Morgan, Wisconsin plant. 
Cheese manufacturing is a biochemical process in 
which milk is converted to a solid intermediate 
product known as curd. The curd is processed 
further to form the final cheese. While this facility 
has a good case study, it has since gone out of  
business. 
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Cheese Processing: Frigo Cheese Corporation 

Highlights 
___________________________________________________________________________ 

 
• Reduced salt whey waste by 75% 
• Annual savings of $12,500 
• Payback period of two months 
 

Assessment Process 
___________________________________________________________________________ 

 
Frigo Cheese conducted an assessment to 
identify alternative methods for managing 
salt whey generated from the 
manufacturing process. The landspreading 
of salt whey was not a good option because 
it increased the level of chlorides in the soil 
and posed a slight risk of crop damage if 
applied incorrectly.  Landspreading was 
also a  logistical burden. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
A liquid by-product of the process, known as whey, 
must be drained from the curd. The whey is often 
recovered and sold as a food grade additive in the 
form of edible whey or Whey Protein Concentrate.  
 
After the initial whey is drained form the curd, salt is 
added to curd in order to remove additional whey. 
After the salting is completed, the salt whey is drawn 
off. Because this particular whey waste is salty, it can 
not be used as a food grade additive.  
 
Frigo Cheese landspread the salt whey on nearby 
agricultural land. This is a common practice for 
cheese facilities that are unable to discharge their 
high strength wastewater to a Publicly-Owned 
Treatment Facility. Approximately 7,500 litres per 
day of salt whey was disposed by this method. 
 
Frigo Cheese began recovering salt from the salt 
whey and reusing it in the production process. The 
recovery process was developed by modifying an 
evaporator that was previously used for recovering 
edible whey.  Frigo Cheese installed a stainless steel 
process pipeline from the salting tanks to the 
evaporator. 
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Process Solutions Environmental Results Cost Savings 

Wastewater contained 
significant amounts of salt 
whey waste that was 
disposed of through 
landspreading 

Installed a system to recover 
salt whey from wastewater 

Reduced the amount of salt 
whey waste by 5,600 litres 
per day, or a 75% reduction 

Annual savings of $12,500 as 
a result of reduced salt 
purchasing 

Source:  Frigo Cheese Corporation, Wisconsin Department of Natural Assistance, http://www.dnr.state.wi.us/org/caer/cea/ 
Originally Published: 1995 



Company Overview 
__________________________________________________________________________________________ 

 
Coastal Dairy Products manufactures and distributes 
more than 5,000 tons of ice-cream and frozen yogurt 
from the manufacturing plant in Wilson, North 
Carolina, each year. The company has implemented 
a range of raw material reduction, reuse, and 
recycling programs in an effort to increase 
profitability in all production areas and build on its 
standing as a responsible corporate citizen. 
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Dairy Products: Coastal Dairy Products, Inc. 

Highlights 
___________________________________________________________________________ 

 
• Revenue of $4,887 generated in 1994 

from recycling company’s wastes  
• Savings of $21,983 per year from 

avoided disposal costs  
• $26,97 of total cost savings from the 

waste reduction projects 
• 14 months payback for all 

modifications made at the facility  

Assessment Process 
___________________________________________________________________________ 

 
Two areas of pollution prevention (P2) 
opportunities were applied to the 
operations of Coastal Dairy Products Inc.: 
water and chemical conservation, and 
recycling and reuse programs.  The P2 case 
study was prepared by North Carolina 
Department of  Environment and Natural 
Resources in 1995. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
The largest capital item is the modification of an 
automated system used to clean the ice cream 
manufacturing equipment.  The system was 
modified to allow for the use of a more concentrated 
cleaning solution and the reuse of  washing water, 
which means decrease both in chemical use and 
water consumption. 
 
A number of recycling opportunities were identified, 
some of which provided extra revenue to the 
company.   The company purchased a cardboard 
bailer to facilitate the recycling of the corrugated 
cardboard containers, generating $5000 in 1995.  
Furthermore, wooden pallets, scrap metal and  a 
supplier’s steel drums and plastic pails are sold to 
other suppliers.  Finally, a significant amount of 
waste is diverted rather than sending to landfills.  By 
giving one-third of its food waste to a local hog farm, 
and reusing the rest in the production process. 
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Process Solutions Environmental Results Cost Savings 

Required substantial 
cleaning chemical and large 
amount of water from the 
automated system to clean 
the ice cream equipment 

Modified system so that a 
more concentrated cleaning 
solution can be used 

Reduced water 
consumption by 160,000 
gallons per year 
 
Reduced substantially the 
use of cleaning chemical  

Cost saving of $4,163 

Generated used ammonia 
compressor and freezer oil 
from the refrigeration 
system; oil is discharged into 
the sewer system 

Collected oil for cleaning 
and reuse by an oil recycling 
firm 

Eliminated 2.3 cubic meters 
of oil from discharging into 
the sewer system 

NA 

Generated approximately 
300, 000 pounds of food 
waste when the dairy 
products are formulated and 
the equipment is cleaned. 

Recovered two-thirds of the 
food waste in the 
production process, one-
third is given to a local hog 
farm. 

Diverted 136,00kg of food 
waste from landfill site. 

Cost savings of $15,146 

Packaging from raw material 
suppliers left behind a large 
amount of corrugated 
cardboard containers  

Purchased a cardboard 
bailer to facilitate the 
recycling of containers 

Diverted 5,500kg of 
cardboard from landfill site. 

Cost savings of $1,899, with 
$5000 revenue generated 

Disposed materials 
generated from equipment 
replacement, packaging, 
and operations, such as 
scrap metal, wooden pallet, 
plastic pails to landfill 

Resold to other 
manufacturers, local scarp 
metal dealer, and local 
gardeners, farmers, and 
fishermen. 

Diverted  waste  from landfill 
site. 

Cost savings of $700,  with 
$3500 revenue generated 

Source: “Case Study: Coastal Dairy Products, Inc.”, North Carolina Department of Natural Resources,  http://www.p2pays.org 
Originally published: 1995 



Company Overview 
__________________________________________________________________________________________ 

 
Burnbrae Farms is a family-owned and operated 
group of companies dedicated to the production, 
processing and distribution of quality table eggs and 
egg products in almost every province in Canada. 
 
In the 1950s, the company began producing table 
eggs. In 1973, it entered the “further processing” 
market by establishing a plant at the Lyn site to 
break, pasteurize and package “surplus” table eggs, 
for sale to the bakery, hotel, restaurant and industry 
trade. Today, “processed egg products” represent a 
large segment of Burnbrae’s business. 
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Egg Processing: Burnbrae Farms 

Highlights 
_____________________________________ 
 
• Reduced water usage, leading to potential 

annual savings 
 of $130,000 
• Potential 10% reduction in annual 
 electrical energy use 
• Potential 5% total reduction in 
 natural gas consumption from 
 “Best Practice” improvements 
• Strategic assessment of long-term 
 wastewater management options to 
 reduce cost of off-site transport 
 and disposal 

Assessment Process 
___________________________________________________________________________ 

 
XCG Consultants Ltd was retained by 
Burnbrae in the Summer of 2001 to 
undertake an eco-audit of the facility. The 
audit focused on opportunities to reduce 
energy and water use, and to assess options 
for wastewater management. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
At the time of the audit, there was no water 
recycling or reuse occurring at the facility. All 
wastewater was collected and hauled by commercial 
transport to the Region of Ottawa-Carleton facility 
for treatment and disposal. The total annual cost of 
this arrangement was estimated at $400,000. It was a 
high relative expense and not viewed as an 
appropriate long-term strategy. 
 
The company also considered a broad review of 
their energy efficiency. For instance, electricity was 
used throughout the operation in a series of motors, 
conveyors and mixers at an annual cost of 
approximately $300,000. Natural gas was used in 
process boilers at an annual cost of about $100,000. 
 
Three potential reuse options and five wastewater 
management options were identified. Electricity and 
natural gas use was profiled and detailed as a first 
step towards energy efficiency. A list of “best 
practice” energy efficiency measures was provided. 
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Process Solutions Environmental Results Cost Savings 

No water recycling or reuse 
was occurring at the facility. 

Reused rinse water from egg 
breaking for cleaning in the 
Inedible Department.  
 
Proposed to: 
• Recycle egg peeler water 

and the water used to 
continuously wash the 
breaker machines. 

Estimated reduction 28 m3 
of water per day. 

Potential annual savings of 
$130,000. 

All wastewater was collected 
and hauled by commercial 
transport to a facility for 
treatment and disposal.  

Proposed to:  
• install a dissolved air 

flotation unit to reduce 
BOD prior to off-site 
disposal,  

• Install on-site aerated 
lagoon based treatment 
with spray irrigation and 
land application of sludge,  

• Install an on-site  
sequencing batch reactor 
and discharge,  

• install membrane 
bioreactor to reuse treated 
water. 

Potentially reduce 
environmental impact 
related to the treatment of 
facility wastewater. 

Potential annual savings of 
$400,000.    

Electricity was used 
throughout the operation in 
a series of motors, 
conveyors, and misers at an 
annual cost of 
approximately $300,000. 
natural gas was used in 
process boilers at an annual 
cost of about $100,000. 

Provided to: 
• replace with high 

efficiency motors to 
increase boiler efficiencies,  

• reduce excess combustion 
air,  

• recover waste heat  
• reduce boiler blowdown  

Potentially reduce 10% in 
electricity and 5% in natural 
gas consumption. 

Potential annual cost 
savings of $35,000 

Source: Increased Eco-Efficiencies in Egg Processing, OCETA, www.oceta.on.ca/documents/burnbrea_fnl.pdf  
Originally published:  2003 



Company Overview 
__________________________________________________________________________________________ 

 
The Independent Beverage Corporation (IBC) 
operates a soft drink manufacturing facility in 
Charlotte, North Carolina. High BOD and low pH in 
the wastewater caused the company to exceed 
permit limits for both parameters. The company 
sought to come into compliance by increasing 
process efficiency, reducing wastewater discharge, 
and diverting waste products for reuse. 
 
The company conducted a flow balance of 
wastewater streams throughout the plant.  

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Soft Drink Bottler: Independent Beverage Corp. 

Highlights 
___________________________________________________________________________ 

 
• Total disposal cost savings: $46,900 

per year, a decrease of 54%  
• Revenue generated $17000 per year.   
• Avoidance of surcharges: $305 per 

day.   
• 95% reduction in daily Biological 

Oxygen Demand (BOD) discharges.   

Assessment Process 
___________________________________________________________________________ 

 
Two areas of pollution prevention (P2) 
opportunities were applied to the 
operations of Furst-McNess Company: 1) 
Wastewater Collection and Reuse, 2) 
Biological Oxygen Demand (BOD) 
Reduction.  The P2 case study was prepared 
by North Carolina Department of  
Environment and Natural Resources in 
1995. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
Plant wastewater discharges consisted of rinse water 
from the preparation and bottling operations, 
conveyor lubricant cleaning, and cooling tower 
discharges.  The flow balance investigation revealed 
the syrup mix room, bottling room, and cleansing 
products used to clean conveyor lubricant to be the 
major contributors of high BOD and pH.  
Subsequently, wastewater reduction and control 
efforts were focused on these areas.  Also, analysis 
revealed that some wastewater was reusable in 
similar industries due to the high sugar/ 
fermentables content.  Additional investigations 
revealed that the use of an alternate conveyor 
lubricant could reduce soap usage by 75%. 
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Process Solutions Environmental Results Cost Savings 

The syrup mix room, 
bottling room, and 
cleansing products used to 
clean conveyor lubricant 
were major contributors of 
high BOD and pH. 

Focused on wastewater 
reduction and control, and use 
of an alternate conveyor 
lubricant  

Reduced soap usage by 
75% 

See aggregated results 
below 

Production schedules were 
coordinated to reduce the 
quantity of wastewater 
generated. 

Scheduled longer product runs 
with fewer flavor changes  

Resulted in few rinses and 
small volume discharges 

See aggregated results 
below 

Water’s fermentables 
content was greater than 
5% (approximately 6 brix) 

Installed a pumping and 
collection system to handle 
wastewater that is  high sugar/ 
fermentables content.   The 
wastewater is sold to 
Fleischman Yeast of Gastonia 
as an ingredient in their yeast 
production  

 See aggregated results 
below 

Aggregated Results  Reduced in daily BOD 
discharges by 95% with 
combinations results of all 
modifications 
 
Met all BOD and pH limits. 

Total cost savings: $46, 900 
 
Savings of $305 per day by 
avoiding daily surcharges  
 
Generated $17,000 revenue 
per year from sale of high 
sugar wastewater.  

Source:  “Case Study: Independent Beverage Corporation”, North Carolina Dept of Natural Resources, www.p2pays.org 
Originally  published: 1995 



Company Overview 
__________________________________________________________________________________________ 

 
Established in 1979, Miller Brewing Company at 
Eden employs 860 people in the manufacture and 
distribution of canned and bottled beer. The 
company's waste stream consisted of used vendor 
shipping containers, scrap bottles and cans from 
operating losses, paper and cardboard, and by-
product from the brewery process. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Brewing:  Miller Brewing Company 

Highlights 
___________________________________________________________________________ 

 
• Savings of $3 million per year 
• Eliminated 41.7 tons of paper and 

plastic containers annually 
• Diverted 18,000 tons of saleable 

product per year from landfill  
• Eliminated consumption of 1,400 tons 

of aluminum and 1,000 tons of glass 
per year 

Assessment Process 
___________________________________________________________________________ 

 
In March 1991, Miller Brewing established 
an aggressive company-wide goal of 
absolute minimum loading to landfills by 
the year 2000. To this end, the Eden 
brewery organized a Secondary Resources 
Committee to determine and implement 
economically feasible waste reduction 
initiatives. The Committee requested that 
each department assess incoming and 
internally generated waste streams. The 
Committee then implemented the source 
reduction and recycling initiatives. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
The company identified a number of source 
reduction and recycling initiatives.    For instance, 
Miller Brewing has switched from recyclable 
containers to reusable bulk vendor containers 
for materials delivery.  In turn,  it has invested in the 
necessary unloading and storage systems to handle 
these bulk quantities.  Product packaging was also 
redesigned to reduce consumption of raw material: 
the weight of glass bottles have been reduced by 1 
ounce, and the size of aluminum can lids from 2.375 
inches to 2.25 inches. 
 
Some highlighted recycling efforts include: the 
collection of the water used to rinse aluminum cans 
and reuse in the pasteurized cooling and heating 
system; the selling of  Farm O.N., a brewing by-
product, as a registered North Carolina Department 
of Agriculture liming material to local farmers, and 
finally, the capital investment of purchasing glass 
crushers and an additional cardboard baler to 
support the recycling efforts.   
 
Miller currently receives pallets of materials 
stabilized with polypropylene and polyester. By 
working with its suppliers, the company will be 
receiving materials stabilized only with polyester 
strapping, thus eliminating the need to segregate 
resins prior to resale. 
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Process Solutions Environmental Results Cost Savings 

Obtained materials in 
disposable vendor 
containers. 

Switched to reusable bulk 
vendor containers. 

Eliminated 41.7 tons of 
paper and plastic containers 
and bags. Eliminated annual 
generation of 3000 55-
gallon drums and 7500 
HDPE containers.  

 

Packaging design produced 
unnecessary waste. 

Reformulated product 
packaging design. 

Eliminated consumption of  
1400 tons of aluminium and 
1000 tons of glass per year 

 

Brewery by-products sent to 
landfill. 

Sold by-products as a soil 
conditioning agent. 

Diverted 18000 tons of 
saleable product per year 
from landfill  

 

Aggregate savings:   Source reduction and 
recycling save $3 million 
annually. 

Papers and cardboards sent 
to landfill 

Purchased cardboard baler 
and recycled industrial and 
office paper 

Diverted 1,800 tons of 
papers and cardboards per 
year from landfill disposal. 

 

Source:  “Case Study: Miller Brewing Company”, North Carolina Dept of Natural Resources, www.p2pays.org 
Originally published: 1995 



Company Overview 
__________________________________________________________________________________________ 

 
Established in 1984, the Brick Brewing Co. Limited of 
Waterloo, Ontario, operates two breweries in 
Ontario, a plant in Waterloo and the other,  Formosa 
Spring Brewery, in Formosa. 
 
With the use of traditional brewing procedures, 
including cold filtration, Brick produces an array of 
distinctive all natural beer brands. The company’s 
main customer and source of distribution are The 
Beer Store outlets, which account for more 
than 70% of the company’s beer business. The 
remainder is sold through Liquor Control Board of 
Ontario stores and licensed establishments. In 
addition, Brick has several packaging contracts for 
flavoured alcoholic beverages and beers. At the time 
of the audit, the company had more than 100 
employees with total annual sales in the $20 million 
range. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Brewing: Brick Brewery  

Highlights 
___________________________________________________________________________ 

 
• Innovative solution for on-site wastewater 

management, with potential savings of 
$350,000 per year 

• Eliminated BOD loadings to municipal 
treatment facilities with capacity issues 

• Minimized water use in brewery 
production 

• Over 10% reduction in energy use saving 
$25,000 per year 

 

Assessment Process 
___________________________________________________________________________ 

 
Brick conducted an eco-efficiency audit of 
the Formosa Brewery in the fall of 1999. 
Altech Environmental Consulting Ltd. 
conducted the audit, with financial 
assistance from NRC/IRAP to share 50% of 
the audit cost. The main objectives were to: 
identify energy savings measures, 
characterize the overall supply and use of 
water, and develop a cost-effective 
strategy for wastewater management.  

Summary of Opportunities 
_________________________________________________________________________________________ 
 
Larger capital items included conversion of the 
boilers from propane to natural gas , and 
replacement of a more efficient chiller in the 
brewhouse. Other measures included ways to shift 
peak demand loads, regular inspections/combustion 
adjustments on the boilers, reduction of operating 
pressures on the air compressors, and a replacement 
strategy for high efficiency motors and lighting. 
Collectively, these measures could reduce total 
annual plant energy costs by between 10% to 15%. 
In terms of water reduction, the greatest 
opportunity was to capture all water losses into a 
holding tank for reuse in the plant. Other measures 
included installation of a cooling tower to recycle 
water from the chiller and compressor, recycling of 
Clean-In-Place (CIP) water in the bottle shop to the 
bottle wash caustic tank, and recycling final rinse 
waters to CIP makeup and floor washing.  
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Process Solutions Environmental Results Cost Savings 

Lack of on-site waste water 
treatment; all wastewater 
was collected and 
transported to off-site 
municipal wastewater 
facilities. 

Completed a pilot plant test 
of System HydroKleen, an 
on-site biological 
wastewater treatment 
system developed by 
ALTECH Technology 
Systems Inc. specifically for 
the food and beverage 
sector 

Achieved in excess of 99% 
reduction of BOD to meet 
discharge standards 

Estimated annual savings of 
$350,000 per year 
 
Less  than two years payback 
for full-scale implementation  

Operated boilers, chillers, air 
compressors, lighting, and 
motors at an inefficient level 

Convert boilers from 
propane to natural gas, 
replace chiller with a more 
efficient model, conduct 
regular inspections and 
adjustments of the boilers, 
reduce operating pressure 
of air compressors, shift 
peak demand loads and 
develop a replacement 
strategy for high efficiency 
motors and lighting 

Potentially reduce over 10% 
in energy use 

Estimated annual savings of 
$25,000 per year. 

Wasted water in chiller 
usage and the overflows 
from the bottle washer and 
hot water tank. 

Install a holding tank to 
capture overflows and reuse 
the water within the plant. 
Install a cooling tower to 
recycle water from the 
chiller and compressor. 
Recycling Clean-In-Place 
(CIP) water in the bottle 
shop to wash the caustic 
tank. Recycling final rinse 
water to CIP make-up and 
floor washing 

Potentially improve the 
“water to beer ratios” to 
between 7:1 and 5:1 

Potentially ensure a long 
term reliable and high 
quality water supply from 
ground water wells. 

Source: Cost Efficiencies in Brewing, OCETA, http://www.oceta.on.ca/documents/brick_fnl.pdf 
Originally Published: 2003 



Company Overview 
__________________________________________________________________________________________ 

 
Sleeman Brewing and Malting Co. Ltd. has been in 
operation in Guelph, Ontario for approximately 14 
years. The Sleeman family has been brewing beer in 
Canada since 1834, the year John H. Sleeman arrived 
in Ontario. Currently, the company markets, sells, 
produces and distributes bottled, canned and draft 
premium beer under the Sleeman, Upper Canada, 
Seigneuriale, Okanagan Spring, Shaftbury and 
Maritime Brewery brand names. It also imports, 
produces, distributes, markets and sells “value beer” 
brands under various other names. The company’s 
products are available in all Canadian provinces, but 
are primarily sold in the four largest beer markets: 
Ontario, Quebec, British Columbia and Alberta.  

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Brewing: Sleeman’s Brewery 

Highlights 
___________________________________________________________________________ 

 
• On-site carbon dioxide recovery 

system with estimated cost-savings of 
$150,000/yr 

• 30% estimated reduction in water and 
sewer costs, saving $62,500 per year 

• 10% estimated reduction in annual 
electrical use 

Assessment Process 
___________________________________________________________________________ 

 
In order to identify utility efficiencies, 
Sleemans arranged for an ecoefficiency 
audit of the Guelph brewery in the winter of 
2000. XCG Consultants Ltd. was retained to 
complete the audit, with financial 
assistance from National Research Council - 
Industrial Research Assistance Program 
(NRC-IRAP). 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
The majority of the electrical load is for the 
ammonia-based refrigeration system. Other 
electrical usage is for material transport and 
processing (i.e. motors, pumps and conveyors), 
HVAC and lighting. The plant purchases carbon 
dioxide in the market, for use in the bottling and 
kegging processes at the plant. Carbon dioxide is 
generated from the fermentation process, but is 
vented to the atmosphere. There is an opportunity 
to recover this carbon dioxide and eliminate 
purchased carbon dioxide costs. Water is used in 
large quantities as a raw material ingredient, and in 
other parts of the process,  including steam boiling, 
cooling, multiple tank washing and bottle cleaning. 
There are water losses in the plant, primarily from 
the bottling process. Wastewater from the  
brewhouse was pre-treated on-site in an anaerobic 
treatment facility until July 1998. Plant capacity 
outgrew the effluent facility and now all wastewater 
is discharged to the City of Guelph sanitary sewer. 
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Process Solutions Environmental Results Cost Savings 

Water is used in large 
quantities both as a raw 
material ingredient and in 
other parts of the process 
including steam boiling, 
cooling, multiple tank 
washing, and bottle 
cleaning. 

Installed automatic shut-off 
valves on all high-pressure 
hoses use in floor washing, 
diverted water from the 
pasteurizer overflow and 
final rinse water from the 
bottlewasher for reuse in 
external keg and floor 
washing. 

Significant water use 
reduction. 

Estimated annual savings of 
$37,500 and a payback of 2 
years. 

All wastewater is discharged 
to the City of Guelph 
sanitary sewer and treated at 
the municipal wastewater 
treatment plant. 

Replaced flexible hosing 
with permanent lines. This 
would allow cleaning and 
discharge directly to the 
drain. 

Reduced quantity of 
wastewater to be treated. 

Estimated annual savings of 
$25,000 with a payback of 
less than three years. 

Carbon dioxide is generated 
from the fermentation 
process, but is vented to the 
atmosphere. 

Installation of a carbon 
dioxide recovery system. 

Reduced carbon dioxide 
emissions. 

Potential savings of 
$150,000 per year. 

Energy use is higher per 
hectolitre produced than the 
major larger breweries. 

Improved boiler efficiency 
by reducing excess air use in 
combustion, reducing boiler 
blow down, installing a heat 
exchanger to recover waste 
heat from blowdown to pre-
heat feed water and using 
waste heat from another 
source to preheat 
combustion air. Improved 
the power factor. 

10% potential reduction in 
electricity use. 

Significant savings from 
electrical costs. 

Source: Cost Efficiencies in the Brewing Business, OCETA, http://www.oceta.on.ca/documents/sleeman_fnl.pdf 
Originally Published: 2003 



Company Overview 
__________________________________________________________________________________________ 

 
South Australia Brewing Company has a long history 
in South Australia dating back 140 years to the 
original West End Brewery built in Hindley Street, 
Adelaide.   The company is the State's largest 
brewery and, at the time of the study,  had 150 staff 
producing over 60% of the state's beer sales with 
brands such as West End, Southwark and Hahn.   The 
company was acquired by Lion Nathan in 1993, 
becoming part of the largest beverage operation in 
Australasia.  

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Brewing:  South Australia Brewing Company 

Highlights 
___________________________________________________________________________ 

 
• Prevented the loss of 200,000 litres of 

beer per year 
• Cost-savings of $40,000 per year from 

extract recovery 
• Reduced water costs by $60,000 per year  
• Cost-savings of $55,000 per year from 

improved cleaning practices 

Assessment Process 
___________________________________________________________________________ 

 
Energetic Consultants concluded the 
environmental performance audit with a 
grant of $15,000 provided by the 
Environmental Protection Authority’s 
Cleaner Industries Demonstration Scheme.  
 
Motivators for cleaner production included 
minimisation of  product loss, reduction of 
water consumption, improvement in 
effluent quality and increase of profitability.  

Summary of Opportunities 
__________________________________________________________________________________________ 

 
Lack of rigorous housekeeping and maintenance 
procedures caused filling apparatus and fill 
detectors to fall outside of calibration limits (overfills 
and underfills). Excess beer was given away or 
wasted as an overflow. Rejected underfills also 
contributed to significant wastage.  Application of 
Statistical Process Control greatly reduced filling 
losses. 
 
The true value of process extracts was not known 
and was perceived to be waste. The extract was 
either disposed to landfill or used as stock-feed.   
Process modification to recover extract from trub 
allowed for extract recovery and reuse in 
production. 
 
Long pipe runs and manifold systems were regularly 
cleaned out using substantial quantities of water 
and chemicals. Residual product losses were also 
significant.  New cellar piping reduced chemical and 
water usage for cleaning. 
 
Water used in the pasteuriser was disposed to sewer 
after a single use.  Increased capacity in water 
reclamation system enabled recycled water to be 
used in place of fresh water. 
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Process Solutions Environmental Results Cost Savings 

Beer filling line 
produced significant 
losses. 

Implemented Statistical 
Process Control (SPC), 
Calibrated the filling 
apparatus, and ensured 
proper functioning of fill 
detectors. 

Reduced product  entering 
sewer and load on water 
treatment plant by 200,000 L 
annually. 
 
Total beer production 
increase of 2.5% . 

Product cost-savings of 
$80,000 per year. 
Underfill cost-savings of 
$10,000 per year. 
Effluent cost-savings of $5,000 
per year. 
Cleaning time cost-savings of 
$5,000 per year. 
Payback < 6 months. 

Extract boiling resulted 
in significant product 
waste. 

Recovered extract from trub 
and returned to earlier 
production process. 
Unwanted solids removed 
with spent grain and extract 
loss almost eliminated from 
whirlpool separation stage. 
 
 

Removed  waste with high 
organic loading from landfill 
or water treatment/local 
waterway. Resources once 
dumped as stock feed now 
used in earlier production 
processes, reducing volume 
of raw materials. 

Product cost-savings of 
$40,000 per year. 
 
Waste disposal and waste 
handling cost-savings of 
$2,000 per year. 
 
Payback of 1.1 years. 

Long pipe runs in cellar 
required extensive 
cleaning between 
batches. 

Upgraded cellar piping 
layout. Minimized piping 
lengths. Minimized surface 
areas requiring cleaning. 

Reduced volume and strength 
of wastewater. Reduced 
energy required to pump, 
heat and cool piping network. 
Less water and cleaning 
chemicals used and less 
product wasted. 

Water, beer, energy and 
cleaning cost-savings of 
$55,000 per year. 
 
Payback < 1 year. 

Bottle and can 
pasteurization disposed 
of water after a single 
use. 

Upgraded water reclamation 
system on bottle and can 
pasteuriser (excess holding 
capacity enables recycled 
water to be used in place of 
fresh water).  

Less wastewater discharged 
to sewer. Less freshwater 
used. Energy savings. 

Water related cost-savings of 
$60,000 per year. 
 
Payback of 10 months. 

Source: “Cleaner Production Case Study: The South Australian Brewing Company”, Environment Protection Authority, Government of 
South  Australia, http://www.epa.sa.gov.au/cp_brewing.html 
Originally Published: 2001 



Company Overview 
__________________________________________________________________________________________ 

 
The Stroh Brewery Company brews and packages 
malt beverage products which, as in most food 
manufacturing operations, generates a large 
quantity of wastewater. Prior to 1994, Stroh 
collected waste beer streams from can filling and 
tank transfer operations for pretreatment to reduce 
biochemical oxygen demand (BOD) associated with 
dilute alcohol-bearing wastes. During the 
pretreatment process, the wastestream was heated 
and ethanol (a volatile organic compound, or VOC) 
was emitted into the air. During the production of 
non-alcoholic malt beverages, ethanol was 
discharged into the wastewater stream. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Beer Brewing: Stroh Brewery Company 

Highlights 
___________________________________________________________________________ 

 
• Reduced VOC emissions by 195 tons 
• Reduced BOD content of wastewater 

by 925 tons per year 
• Annual savings of $300,000 from 

improvements in air and water 
emissions 

• Annual revenue of $200,000 from 
recovery of waste ethanol 

Assessment Process 
___________________________________________________________________________ 

 
This  case study was prepared by the North 
Carolina Department of  Environment and 
Natural Resources in 1995. It focused on 
waste recovery and the reduction of BOD in 
wastewater. The Stroh Brewery Company 
was recognized as a Facility Case Study in 
the 1995 Governor’s Awards for Excellence 
in Waste Reduction competition. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
Stroh recognized an opportunity to develop a new 
waste management process that would use waste 
material to create a beneficial product as well as 
reduce ethanol emissions and wastewater BOD 
discharges. By distilling ethanol from dilute waste 
streams, Stroh has produced a salable product for 
use as a motor fuel additive or industrial raw 
material. A custom-designed and -constructed 
distillation system was installed in May 1994, and the 
system was fully operational by 1995. The Stroh 
Brewery waste recovery system segregates, collects, 
and distills various waste beer streams. 
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Process Solutions Environmental Results Cost Savings 

Pretreatment of waste 
stream releases ethanol (a 
VOC) to the atmosphere. 

Distilled waste stream to 
remove ethanol which can 
be used as a saleable 
product. 

Reduced annual VOC 
emissions by 196 tons. 

$200,000 annually in 
revenue from sales of 
recovered ethanol. 

Wastewater contained a 
high level of BOD. 

Implemented a recovery 
system to remove BOD from 
wastewater. 

Reduced annual BOD 
loading of wastewater by 
925 tons and wastewater 
volume by 55.5 million 
gallons. 

Annual savings of $300,000. 

Source: Case Study: The Stroh Brewery Company, North Carolina Dept of Natural Resources, www.p2pays.org 
Originally Published: 1995 



Company Overview 
__________________________________________________________________________________________ 
 

This meat processing and packing plant is a family-
owned business established by current president’s 
grandfather.  It has two locations, employing in 
excess of 800 employees.  Their fresh meat plant is 
located in downtown Toronto, while the processed 
meat plant is located in Bramalea. 
 
The company purchases 1.3 million hogs annually 
from Ontario producers – approximately one-third of 
the hogs processed in Ontario.  They are a major 
exporter to over 30 countries world-wide and a 
supplier of innovative chilled pork programs 
addressing far eastern markets such as Japan, Korea 
and Australia.  There are 4 main process flows: barn 
operations, pre-kill floor operations, kill floor 
operations and fresh meat operations.  

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Meat Packing 

Highlights 
___________________________________________________________________________ 
 

• Reduced 182,700 tonnes per year in 
water consumption 

• Reduced 1,400 tonnes per year of 
greenhouse gases 

• Total savings of $160 000 upon full 
Implementation  

• Overall payback in 1 year 

Assessment Process 
___________________________________________________________________________ 
 

The company commissioned a Pollution 
Prevention Assessment through TRSP to 
identify root causes of waste streams and 
recommend solutions.  The key driver of 
this assessment was to reduce water 
consumption & sewer surcharge costs.  
Other drivers include MOE regulation127 
reporting and improving general 
environmental practices.  The assessment 
was conducted in 2004 by Cotter 
Associates. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 

The plant uses high-pressure spray hoses to wash 
floor, which consumes significant amount of water.  
By replacing the spray hoses with a high-powered 
water broom and providing proper employee 
training, it was identified that the process could be 
more efficient, using 90% less of water. 
 
The scalding tanks are dumped daily due to the 
accumulation of dirt from hogs. The volume of dirty 
water is estimated to be 700 m3 per day.  The solids 
can be removed from by bath by installing a water 
filtration system operating directly off the tank. 
 
Chemicals are stored in drums and totes in a storage 
room.  A spill from a tote or a drum flows into the 
open floor drain unimpeded, and ultimately reaches 
the sanitary sewer system. Such risk can be 
minimized by substituting chemicals of less toxicity, 
and installing secondary containment in chemical 
storage area. 
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Process Solutions Environmental Results Cost Savings 

Large amount of water is 
used for floor cleaning  

Proposed to replace spray 
hoses with water brooms 

Potentially reduce  90% 
water use & 66% cleaning 
time  

Water brooms cost 
approximately $US500. The 
return on investment would 
be based on reduction in 
both water consumption 
and cleaning time. 

Large amount of hot dirty 
water from scalding tanks 
are dumped daily 

Proposed to install filtration 
system on scalding tanks to 
reduce frequency of hot 
water bath changes 

Potentially  reduce 182,700 
tonnes per year of water 
consumption & 1,440 tonnes 
per year of  greenhouse 
gases 

Annual savings (excluding 
energy) is $160 0000, 
 
One year payback 

Open floor drains in 
chemical Storage room pose 
risk of contamination from 
potential spills 

Proposed to: 
 
• purchase  maintenance 

chemicals 
 
• install secondary 

containment in chemical 
storage area  

Potentially reduce or 
eliminate metals & solvents 
(VOCs) in products 
 
Prevention of potential spills 
from reaching floor drains 

Risk reduction 

All compressors generate 
oily water discharge due to 
the process of compressing 
air. 

Proposed to install oil/water 
separator for compressor 
condensate  

Potentially reduce oily 
discharge to sewer 

Net cost 

Source: OCETA, http://www.oceta.on.ca/TORSUS/ 



Company Overview 
__________________________________________________________________________________________ 

 
This ACA primary poultry processing plant is part of 
Eden Valley Farms, a major producer of chickens, 
turkeys and eggs. The plant operates on a staggered 
shift basis normally spanning 18 hours per day. ACA 
environmental management policy states that the 
company is “committed to responsibility for the 
environment through training, conservation and 
compliance with environmental legislation”. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Poultry Processing: ACA Cooperative Ltd. 

Highlights 
___________________________________________________________________________ 

 
• Estimated $12,000 per year in cost-

savings from improved water quality 
• Reduced water consumption by 7,500 

cubic metres saving $5,000 annually 
• Potential energy savings of 462 GJ per 

year, a cost-savings of $5,800 
 
 

Assessment Process 
___________________________________________________________________________ 

 
In the spring of 2004, the company decided 
to proceed with an Opportunity 
Assessment as part of the Eco-Efficiency 
Program for Manufacturers, and based on 
the results, undertook an Implementation 
Plan/Feasibility Assessment. The 
assessments were conducted by Wentzell 
Engineering in association with Janis Rod 
Environmental Consulting. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
The Opportunity Assessment identified 30 potential 
opportunities for improvement involving water and 
wastewater, energy, solid wastes and recycling, raw 
materials, monitoring and control, as well as policy 
and management. Several of the opportunities were 
deemed to be actionable by company personnel 
and several others were not practical or would not 
generate an acceptable return on investment. The 
following opportunities were analyzed in more 
detail in the Implementation Plan and Feasibility 
Assessment: 
 
• Improve quality of wastewater by separation of 

solids on evisceration line 
• Reduce water consumption and improve 

wastewater quality by improving cleaning 
procedures 

• Use re-circulated water in the scalding process 
• Use re-circulated water in the crate washer 
• Reduce water content of offal skim from 

dissolved air flotation unit 
• Improve efficiency of chiller tank cooling 
• Improve lighting utilization and control 
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Process Solutions Environmental Results Cost Savings 

Wastewater contains high 
levels of BOD and 
suspended solids. 

Proposed: 
• Install equipment and 

improve cleaning 
procedures to remove 
excess BOD and 
solids. 

Would improve wastewater 
quality. 

Potentially $12,000 per year 
saved as a result of 
improved water quality. 

High level of water used for 
scalding and cleaning. 

Proposed: 
• Re-circulate water in 

the scalding process 
and in the crate 
washer.  

• Improve cleaning 
procedures. 

Potential annual water 
savings of 7,500m3 

Potential annual savings of 
nearly $5,000 from water 
conservation. 

Energy consumed for 
cooling the chiller tank and 
for lighting. 

Proposed: 
• Improve efficiency of 

chiller tank cooling 
and improve control 
and utilization of 
lighting. 

Estimated energy savings of 
462 GJ per year 

Potential annual savings of 
$5,800. 

Source: ACA Cooperative Limited, eco efficiency Program for Manufacturers, www.dal.ca/eco-efficiency 
Originally Published: 2005 



Company Overview 
__________________________________________________________________________________________ 

 
Joe's Poultry ranks as the largest family owned and 
managed poultry processor in South Australia (SA).  
The company has expanded its product line to 
include high quality cooked, smoked and ready to 
eat poultry to add to the many traditional dressed 
lines.  The company employs 90 people, and Joe's 
Smoked Poultry is the number one selling product of 
its type in SA, with growing exports to China.  

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Poultry:  Joe’s Poultry Processors 

Highlights 
___________________________________________________________________________ 

 
• Separate screening and collection of 

offal, blood and feathers minimizes 
volume and improves quality of 
wastewater, saving $26,000 annually 

• New scalder outlet weir design reduces 
water wastage by 55%, saving $2,100 
annually 

• Increased bird live weight reduces water 
and energy consumption per unit weight 
of final product, saving $26, 000 annually 

Assessment Process 
___________________________________________________________________________ 

 
Advanced EnviroSafe Consultants carried 
out the consultancy study with a grant of 
$15,000 provided by the EPA's Cleaner 
Industries Demonstration Scheme. 
 
Motivators for cleaner production included 
a desire to increase productivity; minimise 
the generation of wastewater and improve 
its quality; eliminate current dependence 
on other poultry processors by developing 
vertical integration from growing to 
product; and improve competitiveness. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
The by-products of feathers, offal and blood had 
been of poor quality and were collected by an 
outside contractor for by-products conversion at a 
charge of $500 per week.   The feathers, offal and 
blood are now screened and collected separately 
and, because the new equipment has significantly 
improved by-product quality, Joe's Poultry are no 
longer charged for collection. 
 
Approximately 35 L of overflow water per minute 
was wasted from the scalder.  A new design of the 
outlet weir on the scalder minimised water drag over 
from the bird exit.  

Approximately 20 L of water was consumed per bird 
processed.  Now, only birds with a greater live 
weight are processed and, because water and 
electricity is used on a per bird basis, this reduced 
consumption of these resources for the same weight 
of final product. 
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Process Solutions Environmental Results Cost Savings 

Cost $500 per week to 
dispose offal, feather and 
blood  

Separated screening and 
collection of offal, blood and 
feathers  

Minimised volume and 
improved quality of 
wastewater being disposed  
 
Eliminated waste disposal 
costs 

$26,000 annual savings 
 
Payback of 4 weeks 

Wasted water overflowed 
approx 35 L per minute from 
the scalder. 

Redesigned the outlet weir 
on the scalder to minimize 
water drag over from the 
bird exit  

Reduced volume of water 
carried over with each bird 
 
Water wastage reduced by 
55% (8.8 kL/day)  

$2,100 annual savings 
 
Payback of 3.5 months 

Consumed approx 20 L of 
water per bird processed 

Increased live weight of 
birds processed 

Reduced consumption of 
water and electricity per unit  
weight of final product 
 
Electricity consumption 
reduced by 16% 
 
Natural gas consumption 
reduced by 15% 

$25, 792 annual savings 
 
Payback instant 

Source: “Cleaner Production Case Study: Joe’s Poultry Processors”, Environment Protection Authority, Government of South Australia, 
http://www.epa.sa.gov.au/cp_joes.html 
Originally published: 1998 



Company Overview 
__________________________________________________________________________________________ 

 
This secondary poultry processing facility is part of 
ACA Cooperative Ltd., an Eden Valley Farms 
subsidiary. The plant is a processor of both chicken 
and turkey. The plant operates on a staggered shift 
basis normally spanning 19 hours per day, 5 days per  
week. Whole birds and components are received 
from the primary processing plant and are further 
processed and packaged. The process also includes 
cooking, packaging and freezing. The plant is a 
significant user of electrical energy for its freezers, 
cooking, lighting and warehousing. Significant 
quantities of effluent are discharged into a settling 
tank prior to release into the municipal sewage 
collection system. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Poultry Processing: Eastern Protein Foods Limited 

Highlights 
___________________________________________________________________________ 

 
• Annual energy savings of 469 GJ 

resulting in $5888 per year in savings 
• Annual water savings of 4687 cubic 

meters resulting in $2766 per year in 
savings 

• Potential demand savings for power 
factor correction of $13000 per year 

• Reduction of $7500 per year of 
cleaning chemicals 

Assessment Process 
___________________________________________________________________________ 

 
In the spring of 2004, Eastern Protein Foods 
undertook an Opportunity Assessment as 
part of the Eco-Efficiency Program for 
Manufacturers. The Program is a two-step 
incentive program designed to stimulate 
implementation of cost efficient 
opportunities within small and medium 
sized manufacturers (SMEs). Based on the 
results of the Opportunities Assessment, 
the company proceeded with an 
Implementation Plan/Feasibility 
Assessment. The assessments were 
conducted by Wentzell Engineering in 
association with Janis Rod Environmental 
Consulting. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
The Opportunity Assessment identified 23 potential 
opportunities for improvement involving water and 
wastewater, energy, solid wastes and recycling, raw 
materials, monitoring and control as well as policy 
and management. Several of the opportunities were 
deemed to be actionable by company personnel 
while others appeared not to be practical or would 
not generate an acceptable return on investment. 
The following opportunities became the subjects of 
detailed analysis in the Implementation Plan/
Feasibility Assessment: 
 
1. improve cleaning methods 
2. control/reduce the use of cleaning products 
3. further improve power factor 
4. reduce lighting energy cost 
5. reduce operating cost of quartz defrost heaters 
   
The assessment also recommended the 
establishment of a Pollution Prevention Team and a 
complete monitoring and evaluation program. 
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Process Solutions Environmental Results Cost Savings 

Significant amounts of 
effluent are discharged into 
a settling tank and then the 
municipal sewer 

Improve cleaning methods.  Potential reduced water use 
and effluent of 4687 cubic 
metres per year 

Potential annual savings of 
$2766 from water 
conservation 

Significant cleaning 
products used 

Control and reduce the use 
of cleaning products. 

Will reduce 2.3 cubic metres 
of cleaning chemicals per 
year 

Potential annual savings of 
$7500 from reduced 
consumption of cleaning 
products 

Heavy energy consumption 
for freezers, cooking, 
lighting, and warehousing 

Reduce lighting energy 
costs and reduce operating 
cost of quartz defrost 
heaters 

Potential energy savings of 
469 GJ per year 

Potential annual savings of 
$5888 per year from energy 
conservation 

Poor power factor in plant Improve power factor  Potential demand savings 
for power factor correction 
of $13000 per year. 

Source: Eastern Protein Foods Limited, eco efficiency Program for Manufacturers, www.dal.ca/eco-efficiency 
Originally published :  2005 



Company Overview 
__________________________________________________________________________________________ 

 
The Equity Group, a division of Keystone Foods, built 
a food processing plant in 1980.   At the time its 
waste reduction program was developed, the facility 
produced around 2.5 million chicken nuggets daily 
for the southeastern McDonald’s restaurants. These 
nuggets are made from high-quality chicken breast 
and thigh meat. Chicken meat is ground, blended, 
formed, battered, breaded, battered (Tempura), 
fried, frozen, and then packaged. The plant, which 
operates five to six days a week, uses almost 200,000 
gallons of water per day (Table 2). The company 
employs 275 people in two production shifts and 
one cleanup shift. When the problem of waste 
management was first approached, this company 
was discharging around 2,041 kg of Biochemical 
Oxygen Demand (BODs) per day. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Chicken Processing: The Equity Group 

Highlights 
___________________________________________________________________________ 

 
• Over 2.3 million kg of waste diverted 

annually 
• Reduced BOD levels by 50% 
• Savings of $200,000 annually from 

reduced sewer surcharges 
• Savings of over $100,000 annually 

from reduction in water costs and 
expenditures for product and 
ingredients 

Assessment Process 
___________________________________________________________________________ 

 
The Equity Group food processing company 
became aware of its wastewater problems 
and reduced waste with assistance from the 
North Carolina Cooperative Extension 
Service and the North Carolina Pollution 
Prevention Program by implementing a 
comprehensive water management and 
waste reduction program. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
The Equity Group meat plant is required to meet 
stringent production and sanitation standards that 
result in high water usage in order to maintain high 
product quality. When the U.S. Department of 
Agriculture (USDA) implemented a requirement that 
the production lines be free of meat accumulation at 
all times, workers found they needed to hose the 
equipment three times per shift. Consequently, 
water use and waste production increased tenfold. 
Since Equity was not operating under a strict waste 
load reduction program, much organic material was 
flushed to the sewer and directed to the company’s 
pretreatment plant.   An average of 25kg of meat, 
1.4kg of tempura, and 7kg of dry batter per line were 
being lost from each of the seven lines to the sewer 
on each shift. 
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Process Solutions Environmental Results Cost Savings 

Wet cleanup practices 
created over half the waste 
load 

Installed systems for 
collecting and disposing 
drips and batters 
 
Instructed employees to 
remove all dry waste from 
the floor and equipment 
before cleaning with water. 

Reduced BOD levels by 50% Savings of $200,000 annually 
from reduced sewer 
surcharges. 

Waste lost due to 
insufficient waste collection 
equipment,  
 
Waste created from leakage 
in some machinery and 
worn-out equipment and 
lines. 

Obtained the equipment 
necessary to reduce waste 
lost to the floor such as trays 
under breaders to catch 
spillage. 
 
Repaired or replaced specific 
equipment.  

Reduced water, product and 
ingredient consumption. 

Savings of over $100,000 
annually from reduction in 
water costs and 
expenditures for product 
and ingredients. 

Found waste consisted of 
mostly carbohydrates and 
protein 

Used dry cleanup to reclaim 
the waste for use as animal 
feed or for rendering. 

Over 2.3 million kg of waste 
diverted annually. 

Additional revenue from 
wastes. 

Source: Reducing Water Use and Wastewater in Food Processing Plants How One Company Cut Costs, North Carolina  Cooperative 
Extension Service, http://www.p2pays.org/ref/01/00039.htm 
Originally published: 1996 



Company Overview 
__________________________________________________________________________________________ 

 
Tony's Tuna International (TTI) is a major tuna 
processing company based in Port Lincoln, South 
Australia, that produces sashimi grade tuna primarily 
for the Japanese market.  Having undergone major 
upgrades, TTI is one of the most modern tuna 
processing plants operating in Port Lincoln. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Tuna Processing:  Tony’s Tuna International 

Highlights 
___________________________________________________________________________ 

 
• Reduced water consumption from 

12 kilolitres per tonne to approximately 
3.73—5.6 kilolitres per tonne  

• Annual cost-savings of more than 
$24,000  

 

Assessment Process 
___________________________________________________________________________ 

 
Flinders University of South Australia 
carried out the consultancy with a grant of 
$15,000 from the South Australia EPA and 
funding through the Coast and Clean Seas 
scheme. The consultancy covered eight 
major processing facilities in Port Lincoln.  
 
Waste minimization was considered 
important for continuing economic 
operation of the facility and the Coast and 
Clean Seas project was an important driver 
for undertaking the assessment.  

Summary of Opportunities 
__________________________________________________________________________________________ 

 
Consumption of mains water is mostly for pilchard 
thaw-out.  The traditional approach to pilchard 
thawing was to defrost pilchards using cold water in 
open tanks with water running continuously.  This 
approach was inefficient and required more than 12 
kilolitres of water per tonne of pilchards.  Traditional 
washdown practices also used water inefficiently 
and wastefully. 
 
An investigation into the optimum regime for 
temperature exchange during pilchard thawing 
showed that significant savings could be made by 
changing the water inlet to the base of the thaw-out 
bins and by pulsing water exchange via solenoid 
valves.  Australian Quarantine Inspection Service 
requirements are maintained through the use of 
backflow prevention valves on the main inlet pipe. 
 
Use of water for sashimi tuna processing is low, but 
possible additional savings during washdown have 
been identified, and further changes in operational 
procedures should save more water and improve 
ongoing waste treatment charges in the future.  
  
Future trade waste discharge fees to sewer will be 
based on both volume and strength; savings in 
charges through waste minimization, separation of 
high nutrient streams, use of screens etc. will result 
in significant future savings.  



Program Description 
 

The Alliance of Ontario Food Processors has partnered with 
ALTECH Environmental Consulting Ltd., the Ontario Centre 
for Environmental Technology Advancement (OCETA), and 
the Canadian Centre for Pollution Prevention (C2P2) to 
compile information on published case studies to reduce the 
environmental footprint of food and beverage processing 
operations. Information contained in the case studies was 
accurate as of the original publishing date. No effort was 
made to update or verify the information. 
 
Contact Information 
 

Jay Mullin, Project Analyst 
OCETA 
905-822-4133 ext. 238 
jmullin@oceta.on.ca 

Prepared by: 
 
 

 
 
 
 
 
 
 

 
With support from: 

 
 

Process Solutions Environmental Results Cost Savings 

Pilchard thaw-out wastes 
significant amounts of 
water. 

Changed  water inlet to base 
of thaw-out bins. 
Implemented pulse water 
exchange via solenoid 
valves. 

Reduced water 
consumption by 6-8 
kilolitres per tonne of 
pilchard, depending on 
mains water temperature, 
with no increase in 
processing time. Reduced 
nutrient load in wastewater 
will have significant benefits 
for the re-use of wastewater 
treatment plant effluent . 
 
 

Cost-savings of over $24,000 
per year. Payback period on 
one month. 

Wastewater contains high 
levels of nutrients.  

Minimized and separated 
high nutrient waste streams 
and installed screens. 

Reduced volume and 
strength of wastewater 
requiring treatment. 

Significant cost avoidance 
through reduced 
wastewater treatment costs 
(not quantified). 

Cleaning and Washdown of 
freezer rooms, harvest bins, 
pilchard thaw bins, vehicles 
and nets uses significant 
amounts of water. 

Installed  flow regulated 
nozzles for washdown. 

Additional reductions in 
water consumption. 
 

Significant savings not 
quantified. 

Source: “Cleaner Production Case Study: Tony’s Tuna International”, Environment Protection Authority, Government of South Australia, 
http://www.epa.sa.gov.au/cp_tonys.html 
Originally Published: 2001 



Company Overview 
__________________________________________________________________________________________ 

 
Port Lincoln Tuna Processors (PLTP) produces 
canned tuna and sashimi tuna. The facility employs 
200 people and has an economic value of 
approximately $50 million to South Australia.  

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Tuna Processing:  Port Lincoln Tuna Processors 

Highlights 
___________________________________________________________________________ 

 
• Water use reduced by 20% in a wide 

range of processes 
• Cost of water usage per tonne of 

processed fish in the cannery reduced by 
over 50%  

Assessment Process 
___________________________________________________________________________ 

 
Flinders University of South Australia 
carried out the consultancy with a grant of 
$15,000 from the EPA and funding through 
the Coast and Clean Seas scheme. 
 
Clean production motivators included 
increased water usage and associated costs 
due to major increases in production 
following the closure of another cannery, 
and the implementation of a new marine 
discharge policy by the SA EPA in 2001.  
Waste minimisation was considered 
important for continuing economic 
operation of the facility. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
Water usage at PLTP had been increasing annually 
up to a high in March 2000 when the facility had 
used 109,855 kL in the previous 12 months.   
Previous attempts at reducing water usage had not 
been implemented fully.   Incentives to minimise 
wastewater and waste generation were not pressing, 
as discharge of wastewater through a marine outlet 
was allowed. 
 
A detailed investigation into PLTP’s water usage and 
wastewater generation identified strategies, in 
conjunction with the services of Eyre Peninsula 
Water Treatment, to minimise water usage. The 
implemented strategies resulted in water 
consumption reduction of 22,000 kL or 20% of mains 
water annually - a direct saving of $20,000, even with 
a significant increase in production.   Water use for 
canning tuna was reduced by over 50% on a per 
tonne basis.   Ongoing improvements to waste 
treatment infrastructure will result in significant 
reductions in trade waste treatment costs.  
 
PLTP has invested a considerable amount of water 
storage tanks and wash down systems throughout 
the processing line.  Washdown is now achieved 
using 85% recycled treated water.  
 
 



Program Description 
 

The Alliance of Ontario Food Processors has partnered with 
ALTECH Environmental Consulting Ltd., the Ontario Centre 
for Environmental Technology Advancement (OCETA), and 
the Canadian Centre for Pollution Prevention (C2P2) to 
compile information on published case studies to reduce the 
environmental footprint of food and beverage processing 
operations. Information contained in the case studies was 
accurate as of the original publishing date. No effort was 
made to update or verify the information. 
 
Contact Information 
 

Jay Mullin, Project Analyst 
OCETA 
905-822-4133 ext. 238 
jmullin@oceta.on.ca 

Prepared by: 
 
 

 
 
 
 
 
 
 

 
With support from: 

 
 

Process Solutions Environmental Results Cost Savings 

Water consumption was not 
adequately monitored, 
resulting in excessive water 
usage.  

Conducted a thorough 
review of all water usage 
and wastewater generation 
on site. Multiple 
opportunities and solutions 
for minimization were 
identified. 

20% reduction of mains 
water use annually. Water 
use for canning tuna 
reduced by over 50% per 
tonne. 

$20,000 annual cost-savings. 
 
 

Water used for washdown 
was not recycled. 

Reverse osmosis and 
vacuum pump installed to 
treat wastewater used for 
washdown. Washdown 
hoses fitted with flow trigger 
nozzles  

Washdown achieved using 
85% recycled treated water. 

Not quantified. 

Equipment was not 
operating at optimal 
efficiency. 

Improved efficiency of thaw 
tank. Improved efficiency of 
cooling conveyor system for 
cooling of hot fillets. 

Energy use reduction. Water 
use reduction. 

Not quantified. 

Wastewater contained a 
high level of nutrients. 

Installed mesh baskets and 
silt traps. Trained staff in 
new waste removal 
procedures. Investigated 
screens and membranes and 
a main barrel screen 
separator upgrade . 

Reduced nutrient load in 
wastewater. High nutrient, 
low volume wastewater and 
separate solids put to 
beneficial use. 
 
 

Estimated payback period 
< 2 months. 

Source: “Cleaner Production Case Study: Port Lincoln Tuna Processors”, Environment Protection Authority, Government of South 
Australia, http://www.epa.sa.gov.au/cp_tuna.html 
Originally Published: 2001 



Company Overview 
__________________________________________________________________________________________ 

 
Stolt Sea Farm is a major tuna processing company, 
based in Port Lincoln, South Australia, which 
produces sashimi grade tuna primarily for the 
Japanese market.  

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Tuna Processing:  Stolt Sea Farm 

Highlights 
___________________________________________________________________________ 

 
• Reduced water consumption from 

14 kilolitres per tonne to approximately 
5 kilolitres per tonne  

• Cost-savings of $13,900 annually 
• Additional opportunities as a result of 

ongoing monitoring 

Assessment Process 
___________________________________________________________________________ 

 
Flinders University of South Australia 
carried out the consultancy with a grant of 
$15,000 from the EPA and funding through 
the Coast and Clean Seas scheme. The 
consultancy covered eight major 
processing facilities in Port Lincoln.  
 
Key drivers for undertaking the assessment 
included the implementation of a new 
marine discharge policy by the EPA, waste 
minimisation and the Coast and Clean Seas 
project.  

Summary of Opportunities 
__________________________________________________________________________________________ 

 
The traditional approach to pilchard thawing was to 
defrost pilchards using cold water in open tanks with 
water running continuously. This approach was 
inefficient and required 14 kilolitres of water per 
tonne of pilchards.  
 
An investigation into the optimum regime for 
temperature exchange during pilchard thawing 
showed that significant savings could be made by 
changing the water inlet to the base of the thaw-out 
bins and by pulsing water exchange via solenoid 
valves.  Australian Quarantine Inspection Service 
requirements are maintained through the use of 
backflow prevention valves on the main inlet pipe.  
 
Reductions in nutrient load in wastewater will have 
significant benefits for the re-use of wastewater 
treatment plant effluent being implemented in the 
Coast and Clean Seas initiative.  
 
A thorough review of all water usage and 
wastewater generation on site identified 
opportunities for minimization. Use of water for 
sashimi tuna processing was low, but possible 
additional savings during washdown have been 
identified, and further changes in operational 
procedures should save more water and improve 
ongoing waste treatment charges in the future.  
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Process Solutions Environmental Results Cost Savings 

Pilchard thaw-out process 
requires  significant 
amounts of water. 

Changed  water inlet to base 
of thaw-out bins. 
Implemented pulsed water 
exchange via solenoid 
valves. 

Reduced water 
consumption by 9 kilolitres 
per tonne of pilchard, with 
no increase in processing 
time. Reduced nutrient load 
in wastewater will have 
significant benefits for the 
re-use of wastewater 
treatment plant effluent  
 
 

Annual cost-savings of 
$13,900. Payback period of 
less than one month. 

Operational best practices. Investigated further changes 
in operational procedures in 
washdown. 

Additional reductions in 
water consumption and 
improved ongoing waste 
treatment changes. 

Not quantified. 

Wastewater contains high 
levels of nutrients. 

Minimized and separated 
high nutrient waste streams 
and installed screens. 

Reduced volume and 
strength of wastewater 
requiring treatment. 

Cost avoidance through 
reduced wastewater 
treatment costs. 

Source: “Cleaner Production Case Study: Stolt Sea Farm”, Environment Protection Authority, Government of South Australia, 
http://www.epa.sa.gov.au/cp_stolt.html 
Originally Published: 2001 



Company Overview 
__________________________________________________________________________________________ 

 
Eagle Snacks of Anheuser-Busch Companies, Inc., in 
Robersonville,  North Carolina,  produces a full line of 
salted snack foods including potato chips, kettle 
chips, cheese crunch, tortilla chips, and nut snacks. 
Nutri-Turf, Inc., another Anheuser-Busch subsidiary 
and partner of Eagle Snacks, operates a farm three 
miles from the snack plant that produces sod and 
turf. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Snack foods : Eagle Snacks of Anheuser-Busch Inc. 

Highlights 
___________________________________________________________________________ 

 
• 31% reduction in landfill  materials 

due to efforts to reduce, reuse, and 
recycle  

• $160,000 of total cost savings per year 
with immediate payback.   

• Recognized  for  Outstanding 
Achievement in the Large Business 
Category of the 1994 Governor’s 
Award for Excellence in Waste 
Reduction 

Assessment Process 
___________________________________________________________________________ 

 
There are three areas of pollution 
prevention (P2) opportunities applicable to 
Eagle Snacks of Anheuser-Busch 
Companies, Inc.: agricultural application of 
wastewater, packaging redesign, and 
recycling.  The P2 case study was prepared 
by North Carolina Department of  
Environment and Natural Resources in 
1995. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
 

Eagle Snacks’ processing generates wastewater that 
is high in  proteins, carbohydrates, and other 
nutrients.  Unlike before where it discharged the 
wastewater to local treatment plant, Eagle Snacks 
now pumps the effluent to the Nutri-Turf farm where 
it is applied as a fertilizer to growing turf and sod.    
 
The second P2 opportunity is waste minimization 
through the redesigning of its product packaging.  
The film snack bags have been redesigned from five 
layers to three thinner layers while maintaining the 
package integrity.  The redesign allows for less steel 
to be used for nut can manufacture. 
 
In terms of recycling opportunities, Eagle Snack 
installed a centrifuge recovery system to collect 
starch from potato washing operations.  The 
collected starch is then sold to an animal feed 
formulator. 



Program Description 
 

The Alliance of Ontario Food Processors has partnered with 
ALTECH Environmental Consulting Ltd., the Ontario Centre 
for Environmental Technology Advancement (OCETA), and 
the Canadian Centre for Pollution Prevention (C2P2) to 
compile information on published case studies to reduce the 
environmental footprint of food and beverage processing 
operations. Information contained in the case studies was 
accurate as of the original publishing date. No effort was 
made to update or verify the information. 
 
Contact Information 
 

Jay Mullin, Project Analyst 
OCETA 
905-822-4133 ext. 238 
jmullin@oceta.on.ca 

Prepare by: 
 
 

 
 
 
 
 
 
 

 
With support from: 

 
 

Process Solutions Environmental Results Cost Savings 

Water used in processing 
snack foods was directly 
discharged to local 
treatment plant 

Pumped process water to 
Nutri-Turf farm to be  
applied as fertilizer 

50 million gallons of process 
water is diverted from local 
treatment plant 
 
Energy saved from treating 
water through conventional 
aerobic means 
 
Reduction in demand for 
fertilizer conserves 11 
barrels of oil per ton of 
fertilizer reduced.   

$4 million if install 
conventional aerobic 
treatment. 

Snack bags were made with 
five layers of plastic film 

Reduced packaging from 
five layers to three thinner 
layers 

Savings of 500 tons of 
plastic film, and 225 tons of 
steel.   

NA 

Water from potato washing 
operations was directly 
discharged to local 
treatment plant 

Installed a centrifuge 
recovery system to recover 
starch from washing water.  
Starch collected are sold to 
an animal feed formulator 

NA NA 

Pallets and conjugated 
containers from wholesalers 
were sent to landfills 

Provided financial incentives 
to encourage wholesalers to 
return containers to Eagle 
Packs for reuse or recycling.   

3,250 tons of cardboard 
eliminated from landfill 

NA 

Source: “Case Study: Eagle Snacks Inc., North Carolina Department of Natural Resources, http://www.p2pays.org/ 
Originally published: 1995 



Company Overview 
__________________________________________________________________________________________ 

 
The Smith’s Snackfood Company is the largest 
snackfood manufacturer in Australia with operations 
in Adelaide, Brisbane and Perth.  The Adelaide site 
processes potatoes and corn to produce a variety of 
products including Lay's, Smith’s Potato Chips, 
Doritos and Twisties.  

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Snackfood:  Smith’s Snackfood Company Ltd. 

Highlights 
___________________________________________________________________________ 

 
• Reduced water consumption by 20ML  
• Water related cost-savings of $130,000 

per year 
• Daily monitoring of water usage at 

individual production processes allows 
any unaccounted rise in consumption to 
be investigated 

• Staff training resulted in broader 
understanding of operations and 
smoother running plant 

Assessment Process 
___________________________________________________________________________ 

 
Advanced Envirosafe carried out the 
consultancy with a grant of $15,000 
provided by the EPA’s Cleaner Industries 
Demonstration Scheme.  Smith’s also 
contributed to the project with $30,000 for 
capital equipment and $20,000 in employee 
time and analytical costs.  
 
The key driver for Smith’s participation was 
to improve competitiveness by reducing 
environmental costs. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
The effluent generated in the plant contained 10% 
solids and was directed to the wastewater treatment 
plant where the solids were removed by sucker 
trucks at a cost of $130,000 per year.  The plant was 
often stopped because the build-up of solids caused 
flooding. Although routine monitoring of waste 
levels was in place, there was no water use and 
waste reduction programme.  
 
The manufacturing process includes several washing 
stages to meet stringent quality requirements.  
Hydrocyclones have been used initially on the 
potato and corn lines.  The inlets from various 
concentrated solid effluent streams have been 
directed to the hydrocyclones.  Strong centrifugal 
forces are generated and solids are separated 
(underflow collected in bins) from the effluent.  The 
resultant liquid waste stream containing few solids is 
recycled back to the process. 
 
Plant water usage, both from mains and the bore is 
monitored daily. Water meters were calibrated and 
installed at various locations within the plant to 
monitor the water used by individual production 
processes.  Water meters are read on a daily basis by 
the production crews themselves.  The water use is 
charted weekly and any unaccounted rise in 
consumption is investigated. 
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Process Solutions Environmental Results Cost Savings 

Potato and corn washing 
contained high levels of 
solids. 

Installed hydrocyclones to 
separate solids from clean 
reusable wash water. 

Recycling of clean water has 
reduced water consumption 
from the rod washer by 
more than 80%. Reduced 
water consumption by 20ML 
annually. The recycled solids 
from the hydrocyclones are 
in a cake form and not 
entering the wastewater 
treatment plant. 

$130,000 in annual savings 
from reduced waste disposal 
costs. Payback of five weeks. 

Water consumption was not 
adequately monitored 
resulting in excess use of 
water. 

Water meters calibrated and 
installed at various locations 
within plant to monitor 
water use by individual 
production processes. Water 
meters read daily, water use 
charted weekly and any 
unaccounted rise in 
consumption investigated. 

Reduced water 
consumption. 

Not quantified. 

Plant-wide best practices. Staff training led to a 
broader understanding of 
operations and  a smoother 
running plant. 

Reduced water and other 
resource consumption. 

Not quantified. 

Soil and potato peels are 
deep buried as an anti-
nematode measure. 

Various measures under 
investigation for disinfecting 
soil and potato peel. 

If successful, waste from 
manufacturing process 
becomes useable mulch or 
agricultural additive. 

If successful, savings in 
waste disposal costs 

Source:  “Cleaner Production Case Study: The Smith’s Snackfood Company Ltd.”, Environment Protection Authority, Government of 
South Australia, http://www.epa.sa.gov.au/cp_smiths.html 
Originally Published: 2001 



Company Overview 
__________________________________________________________________________________________ 

 
Humpty Dumpty Snack Foods Inc. is headquartered 
in Kitchener, Ontario with a strong market presence 
throughout Eastern Canada and the Northeastern 
United States . At modern plants in Ontario, Quebec, 
New Brunswick and Prince Edward Island, the 
company manufacturers and distributes a full line of 
salty snack products under the North American 
Humpty Dumpty brand. The company is also a 
value-added supplier of private label products to 
retailers in Canada and the United States. While this 
facility is a good case study, the Brampton Ontario 
plant is no longer operating. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Snack Foods: Humpty Dumpty 

Highlights 
___________________________________________________________________________ 

 
• 10% total reduction in energy usage 

saving $40,000 per year 
• 60% reduction in total water usage saving 

$100,000 per year 
• Recovered starch sales generating 

revenue of $125,000 per year 
• Removal of 88% of total suspended solids 

and 60% of BOD from wastewater 
resulting in savings of $300,000 per year 

Assessment Process 
___________________________________________________________________________ 

 
Humpty Dumpty arranged for an eco-
efficiency audit of its Brampton, Ontario 
plant in the spring of 2000. The entire 
process was fast-tracked in three months. 
The audit was conducted by a 3rd party 
process engineering consulting firm, Altech 
Environmental Consulting Ltd. The National 
Reseach Council’s Industrial Research 
Assistance Program provided financial 
assistance, and paid 50 per cent of the audit 
cost. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
The manufacturing process is energy intensive, and 
uses large amounts of water for production and 
washing. Wastewater generated from the process 
has high concentrations of suspended solids, BOD, 
and oil and grease. The company’s annual utility 
costs are about $1 million, comprised of about 
$400,000 for energy and $600,000 for water and 
sewer surcharges. 
 
The audit focused on developing an energy and 
water use profile, identifying opportunities for 
energy efficiency and for water reduction and reuse, 
and investigating wastewater treatment options, 
including recovery of starch, to achieve consistent 
compliance with the Region of Peel Sewer Use By- 
Law. 
 
The audit results identified significant energy 
savings from improvements in the power and load 
factors, and efficiencies in the compressors and oil 
recycling pumps for the fryers, and natural gas heat 
exchangers. 
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Process Solutions Environmental Results Cost Savings 

Wastewater has high 
concentrations of 
suspended solids, BOD, and 
oil and grease. 

Designed a cost-effective 
wastewater treatment 
system to reduce the 
volume requiring treatment 
coupled with starch 
recovery to reduce the 
suspended solids and BOD 
concentrations. 

Removal of 88% of total 
suspended solids and 60% 
of BOD from wastewater 

Reduction in surcharge costs 
of $300,000 annually. 
Estimated $125,000 annual 
revenue from the sale of 
recovered starch. 

Wash and rinse water was 
not recycled. 

Evaluated water quality 
needs and flow rates. 
Determined how best to 
recycle rinse water. 

60% reduction in total water 
usage. 

Expected savings of 
$100,000 per year. 

Source: Cost Efficiencies in Snack Food Processing, OCETA, ww.omafra.gov.on.ca/english/food/investment/ficb_pdf/humpty.htm 
Originally Published: 2003 



Company Overview 
__________________________________________________________________________________________ 

 
Bill and Karla Chambers of Corvallis, Oregon have 
seen their Stahlbush Island Farms business grow 
every year in its 20-year history. Starting in 1985 with 
two crops on 500 acres, the couple today has 2,200 
acres producing 15 crops. In 1990 the couple began 
processing their pumpkins for Mrs. Smith’s pies, a 
popular national brand of prepared desserts. 
Entering the food processing side of the business 
was an eye-opener. The couple had emphasized 
being environmentally friendly in their farming 
practices. They had earned endorsement from the 
Food Alliance, a Portland-based non-profit that 
approves sustainable agriculture producers. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Dessert Processing: Stahlbush Farms 

Highlights 
___________________________________________________________________________ 

 
• Significant reduction in water use and 

wastewater generation 
• 50% reduction in natural gas 

consumption 
• Annual savings of $16,000 in energy 

costs 
 

Assessment Process 
___________________________________________________________________________ 

 
This case study was developed by the 
Oregon Department of Energy as part of the 
Food Processing Industry Resource 
Efficiency program. With the help of 
Builders Electric, installation of the new 
blancher went smoothly. Since installation, 
Stahlbush has experienced energy savings, 
reduced wastewater generation, increased 
capacity, and improved color and flavor in 
their product. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
Blanching is a necessary step in the preparation of 
vegetables for freezing, drying, or canning. In water 
blanching, the product is submerged in water at 
190-210°F. In steam blanching, the product is 
exposed to steam at a specific temperature for a 
specific time. The ABCO blancher installed at 
Stahlbush Island Farms uses a patented heat/hold 
process that reduces the time the product is 
exposed to steam. The ABCO patented heat/hold 
process first delivers high velocity steam through 
the product bed during the heat stage. The product 
then moves to a separate chamber away from steam 
and is held there to allow core and edge 
temperatures of the product to equilibrate. 
Temperatures adequate to blanch the core of 
product are thus achieved. For example, peas would 
heat with steam for 30 to 40 seconds then hold for 
60 to 80 seconds. A typical steam blancher would 
steam the product throughout the process until the 
core is blanched. As a result, the outer portion can 
become overcooked; more color, flavor, and 
nutrients can leach out of the food; and more energy 
is consumed because more steam is used. 
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Process Solutions Environmental Results Cost Savings 

The existing blancher was 
inefficient and used 
significant amounts of 
water. 

Installed a new heat and 
hold blancher. 

Reduced water usage and 
wastewater generation. 

 

The existing blancher was 
inefficient and used 
significant amounts of 
energy. 

Installed a new heat and 
hold blancher. 

Reduced natural gas usage 
by 50%. 

Annual savings of $16,000 in 
energy costs. 

Source: Sustainable Farmers Find Food Processing Requires Large Volumes of Energy, Water Resources, Oregon Department of Energy, 
www.nwfpa.org 
Originally Published: 2005 



Company Overview 
__________________________________________________________________________________________ 
 

 
This food production company is located in Oakville, 
Ontario.  Its products are manufactured primarily for 
Tim Horton’s, and include the syrups, glazes, and 
fondants for Tim Horton’s baked products. These 
products are made from raw ingredients that are 
mixed, cooked, packaged, and stored for shipment 
at local facility. 
 
There are 4 main process flows: syrup & fruit fill 
production, fondant (glaze) production, cleaning & 
sanitizing & building services.  

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Food Processing: Anonymous 

Highlights 
___________________________________________________________________________ 

 
• Annual savings of $66,000 from 

reduced waste and BOD loading 
• Annual savings of $1000 from reduced 

water consumption 
• Reduced process wastes by 41 tonnes 

per year 
• Eliminated 10.3 tonnes of BOD per 

year from wastewater  
 
 

Assessment Process 
___________________________________________________________________________ 
 

The company was under pressure from its 
municipality to reduce the biological 
oxygen demand and neutralize the pH level 
of their sanitary sewer discharges. 
Management was also interested in 
reducing water consumption, resource 
wastage & costs.  A pollution prevention 
assessment was conducted in 2006 by 
Enviro-Stewards Inc., which is implemented 
and partially financed by  Toronto Region 
Sustainability Program. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
Syrup, fruitfill, and fondant production all produce 
process waste through the vat line system. 
 
Simple syrup are mixed and heated using eight large 
vats, then are pumped into stainless steel totes for 
storage and shipping.  Most of the cleaning 
processes involve filling and flushing vats and totes 
with hot water, which also cleans the pipe as well.  
The residual hot water is then discharged into the 
floor drain.   
 
An acidic wash cycle is performed about once per 
month. It utilizes a 30 HP water-cooled air 
compressor and air dryer to supply compressed air 
to its process equipment. At the time of assessment 
the compressor was the largest consumer of water, 
at an estimated 21,000 m3/yr, or 57 L/min.  An air 
dryer is in place to release any latent moisture.  The 
air dryer also uses water in the drying process, which 
is then discharged to the sewer. 
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Process Solutions Environmental Results Cost Savings 

Process waste in vat lines. Installed vat line pigging 
system to recover wasted 
syrup and fruit fill and to 
prevent BOD from entering 
the sewer 

Reduced process wastes by 
41 tonnes per year and 
prevented 10.3 tonnes per 
year of BOD from being 
discharged to sewer. 

Annual savings of $66,000. 

Cleaning and sanitizing used 
significant amounts of water 

Installed  high velocity low 
pressure nozzles for rinsing 
and cleaning 

Reduced annual water 
consumption by 1500 cubic 
metres. 

Annual savings of $1000. 

Air compressor and air dryer 
consumed significant 
amount of municipal  water, 
releasing heated water into 
the sewer 

Installed cooling tower to 
cool heated water and 
recycle back into the system 

Reduced water 
consumption by 19,207 
tonnes per year 

Savings of $11,500 per year 
 
3.7years payback 

Large amount of product 
wastes from various 
production streams were 
sent  to landfill 

Proposed to sell  waste to 
pig farmer for pig feed  

Potentially divert 150,000kig   
of waste per year from 
landfill 

Potential savings of $2900 
per year 

Source:  OCETA, http://www.oceta.on.ca/TORSUS/ 



Company Overview 
__________________________________________________________________________________________ 

 
Country Bake Pty. Ltd., a division of Bunge Foods, 
has the largest number of sites of any commercial 
bakery group in Queensland, operating in Brisbane, 
Cairns, Mt Isa, Rockhampton, Mackay, Toowoomba 
and Townsville.  The Country Bake bakery at Carina is 
a mid-sized bakery producing a wide range of bread 
products, pastry products (pies and sausage rolls) 
and specialty products (cake, biscuits, donuts and 
Persian breads etc.) for the retail market in South 
East Queensland. The three main production areas 
of the plant are i) bread and bread roll, ii) pastry, and 
iii) specialty. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Bakery: Country Bake Pty. Ltd. 

Highlights 
___________________________________________________________________________ 

 
• Significant reduction in Chemical 

Oxygen Demand (COD) loading of 
wastewater 

• Reduced waste of product inputs 
• Significant cost savings from 

improved water and wastewater 
management 

Assessment Process 
___________________________________________________________________________ 

 
The company has initiated a Cleaner 
Production project to investigate ways to 
reduce volumes of wastewater and the load 
of pollutants contained in the wastewater. 
The stated goal is to achieve zero emissions 
for wastewater from the site. By adopting a 
Cleaner Production approach, County Bake 
attempts to reduce waste as far as possible 
before investigating treatment options. 
Country Bake has been supported in this 
process by the UNEP Centre for Cleaner 
Production in the Food Industry. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
During the week of the assessment, the total water 
usage was 719 kilolitres. Of this, approximately 59% 
was consumed in product preparation, either 
incorporated into the product or evaporated to 
atmosphere during baking. The remaining 41%, 
which is ultimately discharged to the sewer, was 
attributed to cleaning and other ancillary uses. 
 
It was calculated that approximately 1,700kg of 
dough was being lost each week in the trade waste 
stream. This is valued at around $4000 per month.  
 
The assessment also identified several areas of oil 
waste. Pancoat oil is used to grease the bread tins, 
and overspray at the spraying unit is lost in 
significant amounts to the drains. For other 
equipment, white oil is used to prevent dough from 
sticking which ultimately are lost in the drains. These 
were identified as the main contributors to the oil 
and grease component in the wastewater stream.  



Program Description 
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Process Solutions Environmental Results Cost Savings 

Found high COD load in 
wastewater 

Relocate drains so they are 
not directly under process 
equipment to facilitate 
reclamation of the dough 
 
Install screens at drain 
points to capture dough  

Will result in a significant 
reduction in COD load 

Will reduce sewer surcharge 
fees 

Generation of large volume 
of wastewater from the 
pastry area 

Modify cleaning practices to 
minimize water use 
 
Eliminate of reuse vacuum 
pump water discharges.  
 
Reuse water discharges from 
the blast chiller.  

Will reduced wastewater 
volume 

Expected savings from 
reduced wastewater 
disposal and water use costs 

Oil is lost to wastewater.  Modify sprayers to collect 
and reuse excess oil 
 
Eliminate the need for white 
oil by coating the hi-tip bin 
with a Teflon surface  

Will improved wastewater 
quality 

Expected savings from 
reduced product 
requirements 

Source:  How a Modern Bakery is Achieving Productivity and Efficiency Gains Through Cleaner Production, University of Queensland, 
www.geosp.uq.edu.au/emc/cp/  
Originally published: 1998 



Company Overview 
__________________________________________________________________________________________ 

 
Casco Inc. is Canada’s largest corn wet mill operation 
with three facilities in Canada, all in Ontario (London, 
Port Colborne and Cardinal). Its head office is in 
Etobicoke. The facilities produce a variety of refined 
corn products including regular and modified 
starches, dextrose, high fructose corn syrup, corn oil, 
and gluten animal feed. The company has a 
philosophy of continuous growth and is strategically 
located to receive raw material and transport final 
product. Casco is also an industry leader in 
pioneering new products, technologies, and 
manufacturing processes. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Wet Corn Milling: Casco Inc. 

Highlights 
___________________________________________________________________________ 

 
• potential savings of $225,000/yr with 

payback of 11 months by recovering heat 
from gas turbine flue exhaust  

• Increased cooling capacity to address 
production bottlenecks. 

• Secure municipal water supply to meet 
long term manufacturing process needs. 

Assessment Process 
___________________________________________________________________________ 

 
Casco Inc. completed an Industrial Energy 
Efficiency Audit in the summer of 2001. The 
audit was completed by Altech 
Environmental Consulting Ltd, with 
financial assistance from the National 
Research Council. The audit focused on 
investigating the integration of spare 
cooling capacity in the mill cooling tower 
with the refinery cooling tower to eliminate 
bottlenecks during the summer, assessing 
additional heat recovery options from the 
flue gas, and evaluating the ground water 
well treatment system used to supply 
process and boiler feed water. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
The manufacturing process is energy intensive, 
using significant quantities of natural gas and 
electricity. Nearly three million giga joules (GJ) of 
energy is used in a very complex series of steps. 
The plant also uses a significant amount of water. 
Water is used for steam, hot water production, and 
in cooling. Two separate systems provide this 
process cooling: a mill cooling tower and a refinery 
cooling tower. During the summer, municipal water 
is not cool enough for the operation’s needs.  
 
Two opportunities were identified to address 
additional required cooling capacity in the refinery 
cooling tower. The review of the co-generation 
system determined it was feasible to recover more 
heat from the gas turbine flue gas exhaust and three 
options were suggested. Altech developed a 
significant and detailed strategy to implement 
improvements to the Casco well water system. While 
it was specific to the quality of the water drawn at 
this site, the strategy showed site-specific reviews 
comparing well water and municipal water were 
justified. 
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Process Solutions Environmental Results Cost Savings 

Greater cooling capacity 
from the cooling towers 
needed. 

Proposed to install an 
additional cooling tower. 

Will reduce waste from 
process bottlenecks. 

Will eliminate costs 
associated with process 
bottlenecks. 

Maximum available energy 
savings from the three gas 
turbines which supplies 
electricity to the plant to be 
ensured. 

Proposed to install 
conventional economizer to 
heat make-up water and 
recover more heat from the 
turbine flue gas exhaust  

Estimated savings of 37,200 
GJ of gas a year. 

Estimated savings of 
$225,000 per year resulting 
in an 11 month payback. 

Used an estimated 100 cubic 
meters of water per hour 
from two ground water wells 
and a municipal supply. The 
well water has a number of 
issues not encountered with 
the municipal supply such as 
hydrogen sulphide, 
hardness, alkalinity, and silt 
thereby necessitating a five 
step pre-treatment process.  

Switched to 100% municipal 
supply. 

Reduced energy and 
chemical inputs from water 
pre-treatment. 

Cost savings from reduced 
pre-treatment requirements. 

Source: Increased Production Efficiency in Wet Corn Milling, OCETA, http://www.oceta.on.ca/documents/casco_fnl.pdf 
Originally published:  2003 



Company Overview 
__________________________________________________________________________________________ 

 
Furst-McNess Company located in Statesville, North 
Carolina, manufactures vitamin and mineral 
premixes for livestock feeds. Six years ago the 
company began implementing waste reduction 
projects focused on the elimination and recycling of 
waste streams from the production process and 
from spills in the production area. Some of these 
initiatives include a used oil recycling program, 
building repairable wooden pallets, product 
substitution which improves workers safety and air 
quality, and replacing Kraft bleached paper bags 
with brown bags.  Significant environmental 
improvements resulted from these efforts. 
 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Animal feed: Furst-McNess Company  

Highlights 
___________________________________________________________________________ 

 
• Annual savings of $25,900 per year, 

with payback within 3 years 
• 23,000kg of material is diverted from 

the landfill each year 
• Furst-McNess was recognized for 

Significant Achievement in the Small 
Business Category of the  1996 
Governor’s Awards for Excellence in 
Waste Reduction competition. 

 

Assessment Process 
___________________________________________________________________________ 

 
Four areas of pollution prevention (P2) 
opportunities are applicable to the 
operations of Furst-McNess Company: 
process modification, recycling, bulk 
storage, packaging substitution.  The P2 
case study was prepared by North Carolina 
Department of  Environment and Natural 
Resources in 1995. 

Summary of Opportunities 
__________________________________________________________________________________________ 

 
Prior to 1992, Furst-McNess sent all excess materials 
at the end of a production run to the landfill, 
including dust collected in the rear section of the 
bagger.   Modification was made to the process in 
order to collect and reuse these dust in the same 
product. On custom mixes, this material is provided 
free of charge to the customer rather, reducing 
disposal costs and improving customer relations. 
 
To store a large amount of salt for its company’s 
formulations, the company converted from paper 
bags to a bulk storage unit.  This conversion enabled 
the salt storage tank to be filled pneumatically with a 
direct connection to the delivery truck, eliminating 
the use of paper bags and the associated waste  
management and disposal costs.  The success of this 
project led to similar bulk handling system for yeast 
culture. 
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Process Solutions Environmental Results Cost Savings 

Production waste was sent 
to landfill 

Installed a small hopper to 
collect dust and reuse in the 
same product 

Diverted 9,000kg of material 
from the landfill each year 

Savings of $7,800 per year in 
raw material costs and$400 
in landfill disposal fees  

Salt was stored in paper 
bags causing easy spillage 
and intense labour cost 

Converted to a fibreglass 
storage tank 

Eliminated use and disposal 
of 32,500 paper bags or 
7,400kg of solid waste 
annually 

3 years payback from 
reduced salt purchases, 
elimination of salt spills, 
reduced labor costs, and 
elimination of landfill fees 
associated with bag disposal 

Yeast culture was stored in 
paper bags causing easy 
spillage and intense labour 
cost 

Converted to a fibreglass 
storage tank 

Eliminated use and disposal 
of 19,200 paper bags or 
4,400kg each year 

See above 

Source:  “Case Study: Furst-McNess Company”, North Carolina Department of Natural Resources, www.p2pays.org 

Originally published: 1995 



Company Overview 
__________________________________________________________________________________________ 

 
Originally founded as the Fremont Canning 
Company, Gerber Products Company grew its 
operations internationally, and in 1994 was acquired 
by Sandoz Ltd., which merged with Ciba-Gigy in 
1996 to form the Swiss company Novartis AG. 
Although Gerber Products was founded in the small 
town of Fremont, Michigan, its consumer success 
and satisfaction over the decades has allowed the 
company to become a major player in the US baby 
food market. The Fremont facility supplies product 
throughout the US and Canada. The total Gerber US 
operation provides product to 50 foreign countries. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Baby Food Processing: Gerber Products Company 

Highlights 
___________________________________________________________________________ 

 
• Conserved an estimated 360,000 cubic 

metres of water per year 
• Reduced sodium impact on 

groundwater by 60% 
• Estimated 10% reduction of BOD in 

wastewater 
 

Assessment Process 
___________________________________________________________________________ 

 
To address challenges relating to 
groundwater impacts, Gerber participated 
in the Retired Engineer Technical Assistance 
Program. The RETAP Internship program 
places engineering interns from universities 
in Michigan businesses to help integrate 
pollution prevention technologies at little 
or no cost to the company. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
Water is used throughout the production process for 
food cleaning, sanitizing, peeling, cooking, cooling 
and equipment cleaning.  In recent years, the 
enforcement of wastewater discharge regulations 
has presented an added challenge to the industry. 
The original wastewater treatment system at the 
facility was built in 1952. Over the years there have 
been several expansions.  All wastewater discharges 
from the production facility are transported 3 miles 
to Gerber’s rural wastewater treatment plant. 
Wastewater is aerated in an above ground concrete 
equalization basin and treated wastewater is then 
spray-irrigated on field crops as the final stage of 
treatment.  However, this spray contains high levels 
of suspended organic matter or BOD which can 
cause naturally occurring metals to leach into the 
groundwater. 
 
Gerber also produces significant amounts of 
packaging waste from their products. 
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Process Solutions Environmental Results Cost Savings 

Packaging products in glass 
jars consumes significant 
water and energy. 

Switched  to recyclable 
plastic packaging. 

Conserved an estimated 
360,000 cubic metres of 
water per year. 

Significant savings from 
reduced water 
requirements. 

Water softener contained 
sodium which impacted 
groundwater. 

Converted from a sodium-
based softener to a 
potassium-based softener. 

Reduced the impact of 
sodium on groundwater 
quality by 60%. 

 

Continued high level of BOD 
in wastewater. 

Ongoing evaluation to 
identify and reduce any 
unnecessary wastewater 
and associated BOD.  
 
Planned to install a dry 
vacuum hopper system. 

Estimated 10% reduction of 
BOD in wastewater. 

 

Source:  DEQ Case Study: Gerber Products Company, Michigan Dept. of Environmental Quality, www.michigan.gov/deq 
Originally published: unknown 



Company Overview 
__________________________________________________________________________________________ 

 
Italpasta was founded in 1989 and became on of the 
leading pasta manufacturers in the industry within 
10 years.  
 
Italpasta produces a wide variety of pasta products 
in global markets, including Canada, United States, 
the Caribbean, Philippines, Asia and Israel. 
 
Italpasta uses only 100% pure durum semolina 
purchased from highly specialized Canadian durum 
wheat millers. It is the combination of high quality 
semolina and modern Italian technology that 
ensures high quality pasta. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Pasta Manufacturing: Italpasta 

Highlights 
___________________________________________________________________________ 

 
• $65, 963 saved per year 
 
• Payback period 1.4 years 
 
• Saved 52,560 cubic metres  of water 

annually 
 

Assessment Process 
___________________________________________________________________________ 

 
The assessment for Italpasta consisted of an 
Indoor Water Efficiency Audit conducted by 
Watersmartpeel. Opportunities identified 
were in the area of water savings solutions. 
The water savings solutions recommended  
would increase productivity, reduce noise 
pollution, and reduce water use. 
 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
Prior to the assessment, Italpasta used an average of 
215 cubic metres  per day of water.  Opportunities 
that were identified included to increase 
productivity, reduce noise levels and heat load, and 
free up floor space. The best option to do this was by 
replacing the water-cooled vacuum pumps  which 
were used by Italpasta at the time of the assessment. 
These pumps were replaced with an oil lubricated 
central vacuum pump system costing $126,666 to 
implement. 
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Process Solutions Environmental Results Cost Savings 

Production of pasta used 
excessive water. 

Installed new oil lubricated 
central vacuum pump 
system. 

52, 560 cubic metres of 
water saved per year. 

$65,963 saved per year. 
 
One-time Peel rebate of 
$36,000. 
 
Payback period of 1.4 years. 

The water-cooled vacuum 
pumps produced a large 
amount of noise and heat. 

Installed new oil lubricated 
central vacuum pump 
system. 

Less noise pollution. 
Reduced heat load. 

N/A 

Source:  “Italpasta Indoor Water Efficiency Audit”, Region of Peel—Indoor Water Audit Program for Business, 
Originally published in  http://www.peelregion.ca/watersmartpeel/business/capacitybuyback.htm, unknown date. 



Company Overview 
__________________________________________________________________________________________ 

 
Acadian Seaplants Limited (ASL) is an internationally 
recognized industry leader in the manufacturing of 
seaweed-based products for global agricultural feed 
and fertilizer markets, food ingredients industries 
and in the cultivation and processing of unique 
seaweeds for the Asian food market. Two 
noteworthy and innovative aspects of ASL’s 
operations include: advanced methods used to 
harvest seaweeds as a sustainable, renewable 
resource, and technologies created to process the 
natural seaweed resources into value-added finished 
products for sale in the global market. These 
activities have brought employment to Maritime 
Canadians and environmentally safe benefits to 
consumers. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Seaweed Processing: Acadian Seaplants Limited 

Highlights 
___________________________________________________________________________ 

 
• Savings of $45,850 per year in water 

costs 
• Potential water savings of 7724 cubic 

metres per year 
• Potential savings of $5700 per year in 

wastewater expenses 
• Potential savings of 1789 GJ per year 

resulting in  $12,500 per year in 
energy savings 

Assessment Process 
___________________________________________________________________________ 

 
In the summer of 2004, Acadian Seaplants 
undertook an Opportunity Assessment as 
part of the Eco-Efficiency Program for 
Manufacturers. The Program is a two-step 
incentive program that is designed to 
stimulate implementation of cost efficient 
opportunities within small and medium-
sized manufacturers (SMEs). Based on the 
results of the Opportunity Assessment, the 
company proceeded with step 3, an 
Implementation Plan/Feasibility 
Assessment. The assessments were 
conducted by Neill & Gunter (Nova Scotia) 
Limited. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
The Opportunity Assessment identified five key 
opportunities for improvement involving water 
supply, water re-use, wastewater reduction,  
conversion of energy supply and recycling of waste 
materials.  Several opportunities were deemed to be 
actionable by company personnel and have already 
been implemented while others became the 
subjects of detailed analysis in the Implementation 
Plan/Feasibility Assessment.  
 
These included: 
1. Switching from municipal water supply to on-

site wells 
2. Capturing and recycling of evaporator water 
3. Providing storage capacity for re-cycled water 
 
The Implementation Plan proved the technical and 
economic feasibility of each of these three projects 
and provided conceptual designs for them. Detailed 
supporting calculations were provided for each 
option studied. 
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Process Solutions Environmental Results Cost Savings 

Consuming large amount of 
municipal water 

Switching from municipal 
water to well water 

 $45,850 per year in water 
costs 

Wasting evaporator water Capturing and recycling of  
evaporator water 

Potential water savings of 
7724 cubic metres per year. 

 

Producing excess waste 
water due to lack of water 
recycling  

Providing storage capacity 
for recycled water 

Potential water savings of 
7724 cubic metres per year. 

Potential savings of $5700 
per year in wastewater 
expenses 

Using energy inefficiently in 
its processes and operations.   

Implementing energy 
conservation and efficiency 
measures 

Potential energy savings of 
1789 GJ per year 

Potential savings of $12,500 
per year in energy costs 

Source: Acadian Seaplants Limited, eco efficiency Program for Manufacturers, www.dal.ca/eco-efficiency.  Originally published in 2005. 



Company Overview 
__________________________________________________________________________________________ 

 
Capilano Honey Ltd produces 75% of the honey sold 
in Australia and is the third largest honey producer 
in the world. The company has a sales volume of 
approximately 18,000 tonnes per year and about 
50% of this is exported. Capilano Honey Ltd also 
packs a range of syrups such as golden syrup, 
glucose syrup and molasses. The company is a 
participant of the National Packaging Covenant. 

 

Innovations in Minimizing Waste and Wastewater Effluent from 
Food and Beverage Processing Operations 
 

Honey Processing: Capilano Honey Ltd. 

Highlights 
___________________________________________________________________________ 

 
• Over $100,000 in potential savings 

with a one year payback 
• Maximized product yield 
• Significantly reduced waste, 

wastewater, and electricity 
consumption 

Assessment Process 
___________________________________________________________________________ 

 
The assessment was coordinated by the 
University of Queensland’s Working Group 
for Cleaner Production. This assessment was 
part of a project undertaken for the 
Australian Industries Group in 2001 which 
involved detailed eco-efficiency 
assessments of three food manufacturing 
companies: a honey manufacturer, a 
manufacturer of speciality food ingredients 
and a vegetable processor. 

Summary of Opportunities 
__________________________________________________________________________________________ 
 
The most significant eco-efficiency opportunity 
identified for Capilano Honey at the time of the 
assessment was the maximization of honey yield. It 
was identified that this may be achieved through 
improved housekeeping, installation of new 
equipment, and optimization of existing 
equipment . Considerable savings were also 
identified by reducing electricity use for compressed 
air, air conditioning, and lighting. Capilano Honey 
Ltd was gradually switching from receiving honey in 
steel drums to an improved design plastic drum. The 
plastic drum could help prevent honey spills during 
the decanting stage of the process. This and other 
initiatives to minimize honey spills during 
processing could save $20,000 per year in raw 
material and wastewater disposal costs. 
 
Other opportunities identified included installing a 
wax reducer for recovering wax, minimizing the 
operating pressure of the air compressor, the repair 
of compressed air leaks, reducing the use of 
compressed air for unscrambling bottles, reducing 
air conditioning operating costs by 5%, turning off 
banks of warehouse lighting when not required, 
reducing lighting in external area, and investigating 
the use of membrane filtration of wastewater to 
reduce wastewater disposal costs. 
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Process Solutions Environmental Results Cost Savings 

Spilled honey from steel 
drums during the decanting 
stage of the process.  

Proposed: 
• Switch to plastic 

drums to prevent 
spills.  

Potentially Reduce 
significant waste and 
wastewater 

Potential annual savings of 
$20,000 in raw material and 
wastewater disposal costs.  

Wasted product throughout 
the processes.  

Proposed: 
• Maximize honey yield 

through improved 
housekeeping 

• Install new 
equipment 

• Optimize existing 
equipment.  

Potentially reduce 
significant waste and 
wastewater 

Potential significant savings 
from improved product yield 
and reduced disposal costs.  

Consumed significant 
amounts of electricity by its 
air compressors, air 
conditioning and lighting   

Proposed: 
• Minimize operating 

air pressure 
• Repair compressor air 

leaks 
• Reduce air 

conditioning 
• turn off lighting when 

not in use.  

Potentially optimize energy 
use  

 

Source:  Capilano Honey Ltd. Eco Efficiency Assessment, UNEP Working Group for Cleaner Production, www.geosp.uq.edu.au/emc/cp/ 
Originally published: 2002 




