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1.0 INTRODUCTION

11 Background

Under a contract with the United States Agency for International Development (USAID),
Development Alternatives Incorporated (DAI) 1s performmg an Industrial Wastewater Discharge
Prevention (IWDP) Program in Amman, Jordan The [WDP Program 1s one of the four
components of the Water Quality Improvement and Conservation (WQIC) project funded by
USAID The Program 1s being performed by DAI with full coordination between the Jordanian
Mimustry of Water and Irmigation (MWI) and the Amman Chamber of Industry (Chamber)

The TWDP will be performed in three phases The first phase requires completion of
eight pollution prevention/waste minimization (PP/WM) opportunity audits by DAI and its sub-
contractors The second phase requires completion of Feasibility Studies (FS) for four of the
audited facilities Finally, demonstration projects will be completed for selected FS facilities

Due to the high cost ot waste treatment, as well as the need to minimize waste of raw
materials and resources, it 1s in the best interest of businesses and industries to mimmize their
waste generating practices Companies with effective PP/WM programs may well be the lowest-
cost producers of goods due to their efficient practices Waste management practices can
include

1 Reduce waste generation
. Substitution of less hazardous raw materials 1n product manufacture
. Alteration of products manufactured to eliminate need for hazardous materials use
. Replacement or upgrading of outdated or mefficient process equipment
*

Development of employee training programs to ensure employees efficiently
manage raw materials and resources

2 Reuse waste materials prior to disposal

Reuse of uncontaminated raw materials and resources (including water)

. Reprocessing of previously discarded materials (e g , off-spec materials, used
materials)
. On site recovery of reusable materials (e g , used solvents, waste heat, scrap)
3 Recycle waste materials
4 Treat wastes and dispose of residues

The audits performed during this project will evalvate all available waste management
alternatives and will provide site specific recommendations to assist the study industry in
developing a comprehensive waste management strategy

1-1



12  Objectives

The faciity PP/WM audits are designed to assess the potential for pollution prevention
and waste miumization at the study faciliies The goal of each audit 1s to evaluate and 1dentify
all possible PP/WM, wastewater clean-up, and water conservation techniques that are appropriate
for the study facility Audit documentation will consist of a background PP/WM assessment
paper and an audit evaluation report This document 1s intended to serve as the PP/WM
background paper for the meat and poultry processing mndustrial sector

The specific objectives of this audit are as follow

1 Review general industry background data and 1dentify "state-of-the-art” processing
and waste management practices

2 Work on-site with industry representatives, minstry officials, and other interested
groups to review current processing procedures and identify possible PP/WM
options

3 Develop a report that evaluates all possible PP/WM alternatives and provides l
recommendations to the industry

In order to complete the first objective, a comprehensive literature review was performed

This review ncluded searches of the U S EPA Pollution Prevention Information Clearinghouse I

(PPIC) reposttory (and us corresponding database PIES), on-hine library catalog databases,
pollution PP/WM bibliographical references, and personal contacts with pollution prevention

specialists  The review resulted in the identification of numerous references with a range of l
very general to very specific PP/WM techniques Source documents were assessed to determine

"

their applicability to this project and categorized appropriately Documents pertinent to this

project are included as Appendix A (Fact Sheets), Appendix B (Case Studies) and Appendix C
(Bibliography)

Following completion of the literature review, the audit team will perform the on-site
audit of the industrial facility The audit will be performed with close consultation of industry
representatives to ensure that they are aware of and support proposed actions Audit activities
will included the careful gathering of baseline water use and waste generation data, identification
and assessment of potential PP/WM options, and solicitation of ideas and proposals from
management and production line staff

Finally, the audit findings will be summarized and option evaluated in the audit report
The audit will recommend the development of a site-specific program that meets the specific
needs and goals of the audited facility Audit recommendations will include both technical
PP/WM recommendations (e g , housekeeping practices, treatment options, etc ) and suggestions
tor PP/WM tramning for facility staff and follow-up studies to assess program successes



2.0 INDUSTRIAL HISTORY

21 Red Meat and Poultry Slaughtering Industry in Jordan

The Ain Ghazel Slaughterhouse is the only facility in the City of Amman, Jordan that
provides red meat and poultry slaughtering services The facility 1s partly owned by the Greater
Amman Municipality A recent study [COWS/RSS July 1993] evaluated process and operational
characteristics of the Ain Ghazel facility and provided recommendations regarding the control

of wastewater discharges The information in this section of the report 1s summarized from this
previous evaluation

The Ain Ghazel facility was built 1n 1967 and has been expanded in several phases since
that ume  The buildings, equipment and factlities are relatively old and outdated A
replacement facilitv 1s under development in Marka, but will not be completed for several years
The Ain Ghazel facility, therefore, will likely continue its operation for at least 5 years

The operations at the Ain Ghazel facility include two primary production lines One line
1s for the slaughter and processing of cattle and sheep and the other 1s for the slaughter and

processing ot poultry (chickens) The production capacity reported for this facility 1s provided
in Exhibit 2-1

Exhibit 2-1 Production Capacity at the Ain Ghazel Slaughterhouse
(From COWS/RSS 1993)

Type of Animal Number Killed Live Weight Killed
(per day) (tons/day)
Sheep 3000 90
Cattle 200 100
Chicken 30000 45

Due to mmport of meat from other foreign markets, the facility was not operating at
capacity during the 1993 study The actual production rates for the Ain Ghazel facility,
recorded during the 1993 study, are provided in Exhibit 2-2



Exhibit 2-2  Actual Production Rates During 1993 Faality Study
(From COWS/RSS 1993)

Type of Annnal Number Killed Live Weight Killed
(per day) (tons/day)
Sheep 1000 7 30
Cattle 30 15
Chicken 25000 38

The slaughtering and processing operations at this facility are consistent with those of the
industry however, due to the age of the facility and processing equipment, the level of
automation 1s mimimal, with many operations performed by hand An overview of these
processes 1s provided in Section 3 of this paper

The water used at the Ain Ghazel facility is provided by the mumcipal supply system
The water consumption rates are reported as

1 Sheep and Cattle Processing - 150 m'/day
2 Poultry Processing - 480 m’/day

This level of water consumption is low compared to industry averages reported for the United
States however, the previous study indicated that opportunities for water use minimization were
apparent

Wastewater generated by this facility 1s discharged to the sewer system for subsequent
treatment at the municipal wastewater treatment factlity The discharge reportedly contains high
levels of Biochemical Oxygen Demand (BOD) and suspended solids and s not 1n compliance
with applicable discharge requirements Wastewater flows are not routinely measured, but are
assumed to be equivalent to the water consumption rate of 630 m'/day The facility also
generates approximately 3 m*/day of sanitary wastewater

Previous studies indicate that the primary pollutants of concern for the faciity are BOD,
total suspended solids (TSS), fats, oils and grease (FOG), pH, and fecal coliform bacteria This
1s consistent with typical slaughterhouse operations (see Section 4) The slaughtering operation
15 the source of the highest pollutant loadings, with blood contributing a high BOD load Blood
and paunch manure are reported as the primary sources of BOD and solids loadings The
arithmetic means for several parameters were developed from 30 samples collected during the
previous study The results of these analyses are provided in Exhibit 2-3

2-2
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Exhibit 2-3 Mean Pollutant Loadings from the Am Ghazel Faaihty
(From COWS/RSS 1993)

Anmmal T Flow pH BOD COD TSS
(m’/day) (mg/1) (mg/l) (mg/l)
e — o
Sheep/
Cattle 150 70 5600 8400 2135
Poultry 480 61 2350 5940 1620
Total 630 68 I 3120 5550 1750

The 1993 study of the facility recommended several PP/WM practices including
development of better handling procedures for blood and paunch manure and proposed several
end-of-pipe treatment technologies for control of discharges to the sewer system

AN



3.0 PROCESS OVERVIEW

3.1 Red Meat Slaughtering and Processing

The slaughter and processing of meat for human consumption 1s an integral segment of
the food processing industry in most countries  Depending on the size of the population and the
area served by the slaughterhouse, a faciity may handle anywhere from several animals to
several thousand anunals per day In addition depending on local demand, a slaughterhouse
may handle one or several types of ammal The functions of a modern slaughterhouse are
described by Veall (1992) as follows

Reception and larage

Slaughtering and bleeding

Dressing of animals

Edible by-products recovery and processing
Inedible by-products processing

Storage of meat and by-products

Regardless ot the tvpe of amimal handled at a slaughterhouse, the general processes and functions
remain the same A diagram of the process flow in a typical slaughterhouse 1s shown in Exhibit
3-1

32  Pouliry Slaughtering and Processing

The operation of a poultry slaughtering and processing facuity differs from facilities
designed for larger amumals 1n several ways First, the number of ammals handled at a poultry
slaughterhouse 1s usually much higher than for large animals, often exceeding 10,000 animals
per day Because of this, the live ammal reception and larage facilities must be designed to
accommodate the large number of amimals that will be processed Second, the slaughtering
process 1s generally more highly automated 1n order to process the larger number ammals
Additionally, the equipment used to process the large number of carcasses requires a higher
degree of automation

Processes commonly practiced at poultry slaughtering plant are described by Allwood and
Coleman (1974) as follows

Recerving (reception and lairage)
Slaughtering and bleeding
Deteathering

Eviscerating

Chuling, packing and shipping

3-1
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Exhibit 3-1 - Process Flow m a Typical Red Meat Slaughterhouse
(From Development Document for Red Meat Processing, USEPA 1974a )
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Generally, the birds are slaughtered by severance of the jugular vemn either mechamically or by
hand The feathers are then removed by a "scalding” process where high temperature water or
steam 15 sprayed on the carcass, or the carcass 15 immersed n a tank of hot water Feathers are
then removed by a combination of mechanical and hand picking Following feather removal,
the carcass 1s eviscerated and edible by-products are removed for further handling The head
and lungs are also removed at this stage of processing, and the carcass 15 washed and prepared

for chilling, packing and shipping A flow diagram for a typical poultry processing facility 1s
provided 1n Exhibit 3-2

3-3
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4.0 WATER USE AND WASTE GENERATION

41  Water Use in Meat and Poultry Slaughtering and Processing

Water is used extensively for cleaning and processing at facilities engaged 1n the slaughter
and processing of both red meat and poultry Several literature sources provided estimates of

water flow requirements for typical meat and poultry processing facilitiés The reported values
are summarized 1o Exhibit 4-1

Wastewater 1s generated 1n a slaughtering operation from the cleaning of products, and
the removal of unwanted materials Nearly all of the operations within a slaughterhouse
generate some wastewater, however, the primary sources are the slaughtering floor (including
bleeding processes), scalding and evisceration operations (poultry only), and paunch removal
Additionally, carcass washing, viscera and offal processing, and floor and equipment washing
also require large volumes of water (USEPA 1974a , Veall 1992)

Exhibit 4-1 Water Use m the Meat and Poultry Slaughtermg and Processing Industry

Reported Flow Industry Segment Data Source
(hters/anlmaIL
1000-1200 Cattle - Slaughter only Veall 1992
2000-2400 Cattle - Slaughter and by product
processing
2650 (1) Red Meat - Simple slaughterhouse USEPA 1974a
3690 (1) Red Meat - Complex slaughterhouse
19-38 Poultry - Boiler production McVaugh 1979
32 Poultry - Slaughter and Evisceration Kerns and Holemo 1973
40 Poultry - With further processing

(1) Luters per 500 kg live weight killed

4-1



42  Waste Generation m the Meat and Poultry Slaughtering Industry

The primary pollutants of concern in the meat and poultry slaughtering industry, as
reported 1n the literature (USEPA 1974a , Hrudey 1984 , Cooper, et al 1979), include the
following

Biochemical Oxygen Demand (BOD)
Chemical Oxygen Demand (COD)
Suspended Solids (TSS)

Dissolved Solids (TDS)

Fats, ois and greases (FOG)

Nitrogen (ammoma, total Kjeldah! nitrogen)
Phosphorus

Chlorides

pH

Pathogenic organisms

Depending on the types of processes utilized by a given facility, the concentrations and loadings
of these pollutants may vary widely

The pollutants are introduced to the wastestream 1 the form of blood, paunch or rumen
contents, fecal matter, washings and meat residues, fats and greases, feathers (poultry), and soil
The pollutants enter the wastestream through nearly all processes, however, the highest loads
are reportedly introduced in the following areas

Slaughtering and bleeding - Blood, washings, fecal material

Paunch or Rumen contents - Partially digested feed, manure, washings

Floor and equipment washing - Blood, fecal material, meat residues, fats, feathers
Carcass cleaning and preparation - blood, meat residues, fats, feathers

Rendering - Fats, meat residues

Edible and inedible by-products - Meat residues, fats, blood

Water conservation and PP/WM activities should, therefore, focus on these production
processes

4.3 United States Effluent Gindelines

The United States Environmental Protection Agency (USEPA) has established numerical
"effluent limitations™ for several categories of the red meat slaughtering and processing industry
These limits, however, apply only to facilities that discharge treated effluent directly to a
receiving water Facilities that discharge wastewater to a municipal treatment plant are regulated
directly by the local municipal government There are no national effluent guidelines for the
pouliry slaughtering and processing 1ndustry

4-2



The limtations established by USEPA are based on an evaluation of the "best available
treatment (BAT)" for the types of wastes generated by the meat slaughtering and processing
industry USEPA gathered data on the performance of well operated treatment systems,
statistically evaluated these data, and developed effluent limitations reflective of treatment system
performance Limitations are published 1 "production-based” format, thus, each facility will
recelve unique concentration-based limits depending on the production rate at the facility
Unique limitations are also developed for both a "daily maximum" (average over a calendar
day), and a "monthly average” (average over a calendar month) A summary of limitations for
selected meat processing industry categories is provided in Exhibit 4-2

Exhibit 4-2 Selected USEPA Effluent Linmtations

(All units are "kilograms per 1000 kilograms LWK"
(Live Weight Killed) unless otherwise noted )

Simple Complex High-Processing

Slaughterhouse Slaughterhouse Packinghouse
Pollutant Daily Monthly || Daily Monthly Daily Mounthly

Max Avg Max Avg Max Avg
BODS 024 012 042 021 048 024
TSS 0 40 020 050 025 0 62 031
FOG 012 006 016 008 026 013
Fecal 400/100 400/100 400/100 400/100 400/100 400/100
Coliform || ml max ml max ml max ml max ml max ml max
pH 60-90 60-90 §60-90 60-90 60-90 60-90

[Source United States Code of Federal Regulations (40 CFR Part 432)]

In addition to the numerical effluent guidelines for direct dischargers, USEPA has also
established "general and specific prohibitions” that apply to all industrial facilities (including
meat and poultry slaughterhouses) discharging to municipal wastewater treatment faciities
These prohibitions state that no industrial user of a municipal wastewater treatment plan can
discharge any pollutant, or combination of pollutants that cause "Pass Through” or
"Interference” at the treatment plant In the context of the regulations, "Pass Through™ and
"Interference” are specifically defined, and refer to pollutants released at a flow rate or
concentration that may upset biological treatment processes or that may pass through the
treatment plant without sufficient treatment

4-3



To umplement the USEPA regulations, most municipal governments establish site-specific
numerical hunitations applicable to industries that are served by the sewer system These
hmitations may be based on the weatment capacity of the municipal treatment plant, or on the
technology available to industrial user to control its discharge Facility specific limits are
imposed and enforced by the municipality through discharge permits In the United States
permuts 1ssued to direct and indirect dischargers are enforceable by the Federal, State and local
governments and private citizens

4-4
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5.0 POLLUTION PREVENTION AND WASTE MINIMIZATION

The types of pollutants introduced and wastewater flows generated by the meat and
poultry processing industry are 1deal candidates for PP/WM activities  In general, the wastes
generated by this industry group are organic and non-hazardous, thus, they are more easily
handled and reprocessed Slaughterhouse wastes are often amenable to reuse or recycling 1n
order to recover the nutrients, oils, or other by’products that remain i the organic material

The high volumes of water used for cleaning and processing meat/poultry and their by-
products can also be reused or recycled in many facilittes Water conservation has been
practiced by many slaughterhouses, as well as other food processing facilities, and documented
in successful case studies Several of these are mcluded 1n Appendix B of this report

51  Water Conservation Techmiques Used by the Meat and Poultry Slaughtering
Industry

Studies have shown that as water use increases at a meat processing facility, its overall
waste load increases (EPA 1974a , Hrudey, 1984) Where water 1s used indiscrimmnately,
valuable recoverable product materials (e g , meat by-products, blood, fats and greases) will be
lost to the sewer Efficient utilization of water at meat and poultry processing facilities should,
therefore, result mn lower costs for water consumption and waste disposal as well as increased
revenue from reclaimed wastes Water use mimmization techniques have been successfully
demonstrated 1n a number of facilities and have resulted 1n substantial cost savings Several case
studies which document these successes are provided 1n Appendix B of this report In addition,
Appendix A provides a variety of PP/WM fact sheets and guidance materials that may be useful
1n establishing a PP/WM program at food processing facihities

To begin a successful water conservation program, plant management should establish
specific goals for specific processes The first step in the program requires an mventory of all
water uses throughout the facility This inventory should result in an overall plant water balance
with all uses and routes of disposal accounted for Management should them establish a plan
to reduce water use by specific amounts 1n each segment of production Hrudey (1984) proposes
the establishment of 1n-plant controis based on the following premises

. Downstream removal of pollutants 1s not as efficient as their mitial exclusion from the
sewer

. All drams should be equipped with threaded covers to discourage their removal This
will reduce the possibility of large solids being flushed with high volumes of water

i



. Use of potable water should be justified, and quantities should be monitored and
optimized

. Non-potable water should be utilized wherever possible

. Dry clean-up should be practiced where appropriate followed by controlled wet clean-up

Literature sources describe water consJervatlon methods applicable to slaughtering
operations The USEPA (1974a) suggests several methods for water use conservation Several
example of these practices are provided below

Replace drilled spray pipes with more efficient spray nozzles

Replace washwater valves with hand, foot or knee operated squeeze valves
Install foot pedal operated handwashing and drinking water sources

Install spray washers or rinsers that operate on timers (set to reduce wash time)
Replace water-based chillers with cryogenic (e g , nitrogen) type coolers

Use low volume, high pressure sprayers for cleaning operations

Utilize low contamination wastestreams for lower quality needs

e o o o o & @

Several types of PP/WM techniques which demonstrate these water conservation are
described 1n the literature Specific case study examples and references are provided in
Appendices B and C

52 Waste Mimimization Used by the Meat and Poultrv Slanghtering Industry

Due to the nature of wastes generated by the m  and poultry slaughtering and
processing industry (1 e , blood, meat residue, fats and gr.uses, etc ), recovery and reuse
techniques are widely practiced A review of the literature identified many examples of recovery
methods for both liquid and solid wastes generated by these types of operations

The USEPA (1974a) suggests numerous PP/WM opportunities A few examples of these
techniques, applied to the processes and pollutant sources described 1n Section 3, are provided
below In addition, Exhubit 5-1 provides an overview of a waste reduction program suggested
by USEPA for the red meat slaughtering and processing ndustry

. Reception and Lairage Pens should be covered and dry cleaned to mimimize water use
and contamination Manure can be collected and used as fertilizer

. Slaughtering and Bleeding Blood should always be collected and used and should not
be sewered Water or steam are not necessary in the blood colle. ‘on process Blood
should be cleaned from slaughter area using dry techmiques  slood water can be
evaporated to concentrate protetns Dried blood should be mix  with feed or manure
and reused
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] Paunch/Rumen Removal Water should not be used for inial dumping of paunch
material Dumped paunch should be collected and removed by dry methods followed by
high pressure cleaung with mimmal water use Liquids screened from paunch should
be evaporated or rendered, but not sewered

. Scalding tanks (poultry) Collection screening settling and reuse of this water should
be considered Slow drainage of the tank should be practiced to mimmize shock loads
the treatment system

In addition to these PP/WP techniques, the literature is replete with examples potential
uses for animal by-products The Food and Agriculture Organization of the United Nations
(FAO) has published guidance and bibliographical information on amimal by-products utilization
(FAO 1989 and FAO 1982) These documents describe many successful techniques currently
being practiced by facilities throughout the world Additional case studies and examples are
provided 1n the selected case studies and references 1n Appendices B and C of this paper

53  Treatment Technologies Used by the Meat and Poultry Slaughtering Industry

Slaughterhouse wastes are generally in the form of concentrated liquid wastewaters or
solid organic wastes The liquid wastes are typically discharged to a municipal sewer system
or are treated on-site and discharged to a receiving water Solid wastes may be use directly as
tertilizers, mixed with feed as a protein supplement, rendered for recovery of fats and greases,
or landfilled as solid, non-hazardous wastes

The liquid wastes generated by a slaughterhouse are characterized by high BOD,
suspended solids, and dissolved solids While the organic constituents of these wastewaters are
readily biodegradable, and may be compatible with the treatment processes provided by
municipal wastewater treatment plants, the wastestream may be of sufficiently high strength to
cause upsets or "slug” loads to the treatment plant

To prevent the discharge of an effluent that could cause shock loadings or slugs that can
overload or upset the municipal wastewater treatment plant, several in-plant treatment options
are availlable These treatment processes can be categorized as either physical or biological
systems Chemuical treatment of slaughterhouse wastes 1s not generally practiced, unless the
tacility wishes to remove dissolved solids, nutrients (nitrogen and phosphorus), or extract
selected proteins for further processing A schematic diagram of a wastewater treatment system
at a red meat slaughterhouse, prior to sewering, 1s provided in Exhibit 5-2

53 1 Physical Treatment Systems

Physical treatment processes at slaughterhouse facilities can include flow and loading
equalization basins, screens and filters, and, fat, o1l and grease separation units  These
processes and their applications are described below

5.4
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Exhibit 5-2 Integrated Treatment System at a Red Meat Slaughterhouse
(From Development Document for Red Meat Processing, USEPA 1974a )



Flow Equalization

Flow equalization 1s a relatively simple process that can yield substantial benefits with
respect to mitigating shock loads to a municipal treatment plant Equalization facilities consist
of tanks and basins that hold flows from various processes, mix these wastestreams, and release
a wastestream to the sewer at a relatively constant rate

Equalization basins allow slaughterhouge facilities to combine high and low strength
wastes and control the rate ot discharge to their own treatment system, or a municipal sewer
This process reduces the potential for sporadic discharges of high strength wastewaters and
allows the facility to release 1ts wastestream under controlled conditions and during periods (such
as late night) when the municipal treatment plant may more readily accommodate the additional
loading These systems are also attractive due to their low capital cost and minumal operation
and maintenance requirements

Screens and Filters

A large percentage of the wastes generated at a slaughterhouse enter the wastestream in
the form of solids These wastes include meat cuttings, manure, feathers, and coalesced fats and
greases As these wastes are transferred through the sewer system, they tend to break down and
release soluble organic matter to the wastestream The soluble organic matter exerts a high
BOD load and introduces nutrients to the wastestream that will have to be removed by the
municipal trearment plant The overall loading from these solids can be reduced therefore, by
removing them from the wastestream through screening and filtration prior to discharge the
sewer

Screens and filters can be installed 1n a slaughterhouse facility on individual process
wastestreams or on the combined wastestream prior to sewering [n addition screens can utilize
a static, vibrating, or rotary design, depending on the characteristics of the solids to be removed
Screens can be used both as prehminary treatment to minimize loadings to subsequent brological
systems, and to protect pumps and plumbing from damage caused by solids As with
equalization units, screens are simple to install and operate, and require low capital expenditures

Fat, Oil and Grease Removal

Fats, oils and greases (FOG) can be removed from the wastestream by a variety of
methods including, catch basins, skimmers, and dissolved air floatation systems

Catch basins are relatively sumple unuts that trap large solids and floatable mater:als, but
allow unrestricted flow to the wastestream Trapped solids and floatables must be routinely
removed from these systems to ensure their proper operation Removal can be performed
manually, or mechanically using a combination of skimmers, rakes and vacuum equipment

Skimmers can be used to remove FOG where they are suspended 1n the wastestream

These systems allow and encourage the suspended FOG to coalesce on the surface of the
separation unit where they can be removed by manually operated or mechanical skimmers

5-6
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Dissolved air floatation (DAF) unuts are highly effective in removing dispersed FOG from
the wastestream These units utilize fine air bubbles, which are produced by diffusers in the
bottom of the separation tank, that promote the coalescing of the FOG as they ascend through
the wastewater The coalesced FOG 1s then removed by manually operated or mechanical
skimmers

The FOG removal systems described abeve each require a moderate capital expenditure
and must be properly operated and maintained to ensure efficient pollutant removal The
advantages to these systems, however, can mclude significant reductions 1n difficult to remove
contaminants, and the capture of animal FOG that can be rendered and recovered as a useful
product

5 3 2 Biological Treatment Systems

Because of the organic, biodegradable nature of the pollutants generated by
slaughterhouses, a wide variety of biological treatment systems can be applied to these
wastestreams A brief description of anaerobic and aerobic treatment systems and their
application to slaughterhouse wastestreams 1s provided below

Anaerobic Treatment Systems

Anaerobic lagoons are widely used by slaughterhouses to reduce organic loadng prior
to secondary treatment on-site or to discharge to the municipal sewer system These systems
can reportedly remove up to 95 percent of BOD and TSS and routinely achieve over 80 percent
removal Anaerobic lagoons are relatively simple to construct and operate and are less costly
than other biological treatment systems Problems associated with these systems include the
potential for significant odor generation and high ammonia concentrations 1n the effluent

Anaerobic contact systems are equally applicable to slaughterhouse facilities, however
they require significant expenditures for equipment and operation, and are not widely used
Their advantages include a high BOD removal rate in a short timeframe Disadvantages include
high cost and operational difficulties

Aerobic Treatment Systems

Aerobic treatment processes are generally used by the slaughterhouse industry as
secondary treatment prior to direct discharge to a recetving water The relatively high capital
and operation and mamtenance costs for these units generally preclude their use to pre-treat
wastes prior to disposal to municipal sewers Because the wastewater at the Ain Ghazel facility
1s discharged to the sewer system, a detailed description of these processes 1s not provided in
this section A list of the different types of aerobic processes that have been used by direct
discharging slaughterhouse facilities, however, mcludes aerated lagoons, aerobic lagoons
acuvated sludge, trickling filters, and rotating biological contactors (RBC) A summary of the
performance characteristics of each of these secondary treatment processes 1s provided in Exhibit
5-3, below

5-7
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Secondary Treatment System

Water Wasteload Reduction

/

(number of systems used Average Values Exemplary Values

to determine averages) BODg SS | Grease |BODg SS | Grease
=
Anaerobic + Aerobic

lagoon (22) 95.4 | 93.5} 95.3 98.9 {96 6| 989
Anaerobic + aerated +

Aerobic lagoon (3) 98 3 1 93.3) 985 199,5 197.5| 99 2
Anaerobic Contact Process +

derobic lagoon (1) 98.5 | 96.0 | 99.0
Cxtended Aeration +

Aercobic lagoon (1) 96 0 { 86,0 98,0 |96 0 18 01| 98 0
Anaerobic lagoon + Rotating

Biological contactor 98.5e| --
Anaerobic lagoon + Extended

Aeration + Aerobic lagoon 98e 93e 98e
Anaerobic lagoon +

Trickling filter (1) 97.5 | 94.0 | 96.0
2-Stage Trickling filter (1) 95.5 95.0 98.0
jerated + Aerobic

lagoon (1) 99.4 | 94.5 - 99.4 | 94.5 -
Anaerobic Contact (1) 96.9 | 97.1} 95.8 |96 9 | 97.1] 95.8

e - estimated

Exhibit 5-3 Performance of Various Secondary Treatment Systems
(From Development Document for Red Meat Processing, USEPA 1974a )
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A Checklist of Water Conservation Ideas
For

~ood Processing
Industr

g 22

o
L4

This checklist provides water conservation tips successfully implemented by industnial and
commercaial users This list has been revised from the original copy first published and distributed
by the Los Angeles Department of Water and Power

Q General suggestions

Appoint a water conservation coordinator with | Identify all points where water 1s used including
the responsibility and authority for a water hose connections determine the quantity of
conservation program -~ water used at each point

Make the plant manager and other employees Determine the capacity of each water-containing
aware of the water conservation coordinator s unit (washers flumes} and frequency of empty-

function ing
Increase employee awareness of water con- Determine the quality of each continuous dis-
servation charge not yet being re-used
D Explain the importance of individual Deterrune flow rates in floor gutters and whether
actions to the success of the program the flows are adequate to prevent solids accu-
mulation

D Seek employee ideas for water conser-
vation using contests rewards and
suggestion boxes

Q Evaluate survey
Read water meter daily to monitor and report
the success of water conservation eflorts

Review the informationl developed during the
survey to identify the major water-using opera-

tions and review the water re-use practices cur-
;{D Survey the plant rently employed

Develop plans to improve re-use
A plant survey helps to establish facility water

savings potentlial by identifyang areas where D Evaluate the feasibility of installing
water {s wasted or where water could be re- cooling towers
used

D Study the potential for screening and
Idenufy the major water lines Determine the disinfecting reclaimed water to In-

quality quantity and temperature of water crease the number of times it can be
carried by each re-used

\ Ll



Q Maximum water-use efficiency
Install high-pressure low-volume nozzles on
spray washers

Use fogging nozzles to cool product

Install in-line strainers on all spray headers
inspect nozzles regularly for clogging

Adjust pump cooling and flushing water to the
minimum required

Use conveying systems that use water efficiently

D Handle waste materials in a dry state
when possible

D Use conveyor belts for product transport
preference should be given to rabbit-
ear or V' -shaped roller supports be-
cause these are much easler to clean

D Use pneumatic conveying systems wher-
ever possible

D Use flumes with parabolic cross sections
rather than flat-bottom troughs

Establish optimum depth of product on convey-
ors t> maximize wash water efficiency

Replace water-intensive units with alternatives

E] Rubber-disk units for raw product clean-
ing and peeling

D Steam for water blanchers or

D Evaporative coolers for hydrocooling sys-
tems

Determine whether discharges from any opera-
tion can be substituted for fresh water being
supplied to an earlier operation

D Divide the spray wash units into two or
more sections and establish a counter
flow re-use system

[[] Use reclaimed water for flushing floor
gutters

Replace hugh-volume hoses with high-pressure
low volume cleaning systemns

As equipment wears out replace with water l
saving models

Equip all hoses with spring loaded shutoff l
riozzlies Be sure these nozzles are not removed

Avoid waste

[~ re1

Instruct employees to use hoses sparingly and l
only when necessary

Adjust flows from recirculation systems (washe'
flumes) by controlling the rate of makeup water

D Install float-controlled valve on the
makeup line l

D Close filling line during operation

D Provide surge tanks for each system to I
avold overflow

Tum off all flows during shutdowns (unless ﬂ0v|
are essential for clean-up) Use solenoid valves
stop the flow of water when production stops
The valves could be activated by tying them to
drive motor controls l

Adjust flows in sprays and other lines to meet the
rmurumum requirements

Q Evaluate clean-up procedures l
Sweep and shovel solid materials from the floor
da not use hoses for this purpose

D Provide an adequate number of recep-
tacles for collecting solids and '

D Empty the receptacles frequently to pre-
vent odor and insect problems l

Inventory all cleaning equipment {such as hoses
provided in the plant

7

D Determine the number and types of umtsl
provided

D Evaluate their frequency of operation l

and
-
<



[] Use more water efficient equipment
where possible

Inventory all cleaning chemicals used in the facil-
ity to determine

D If they are being used correctly and
D Thelr water-use efficiency

Control belt sprays with a timer to allow for the
intermittent application of chlorinated water

Q Exterior areas

Discontinue using water to clean sidewalks
driveways loading docks and parking lots
Consider using mobile sweepers

Wash autos buses and trucks less often

Avold plant fertilizing and pruning that would
stimulate excessive grown

Remove weeds and unhealthy plants so remain-
g plants can benefit from the water saved

In many cases older established plants require
only infrequent irrigation Look for indications of

water need such as wilt change of color or dry
souls

Limit landscaping additions and alterations In
the future design landscapes requiring less
water

Install soil moisture overrides or timers on spnn-
kler systems

Time watering when possible to occur in the
early mommning or evening when evaporation is
lowest

Make sure irTigation equipment applies water
uniformly

Mulch around plants to reduce evaporation and
discourage weeds

)
)
|
I
!
I
|
i
|
|

¢

Remove thatch and aerate turf to encourage the
movement of water to the root 7one

Begin a flexable waterning schedule watering onl
when needed and not on windy or rainy days

Avotd runofl and make sure sprinklers cover jus

the lawn or garden not sidewalks driveways o
gutters

Do not water on windy days

Water {n winter bnly during prolonged hot and
dry periods (during spring and fall most plants
need approximately half the amount of water th.
they need during the summer}

For more information contact

Califorrua Department of Water Resources
Water Conservation Office

1416 Ninth Street

P O Box 942836

Sacramento California 94236-0001
Telephone (816) 323-5580
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The ideas presented are not intended as an endorsement by the California Department of Water Resources of any
method process or specific product but are merely suggestions
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TUNT 3

Source reduction and disposal alternatwesl
for commercial food producers

FACT SHEET

¢ Are your disposal costs draining your profita? l
e Are you looking for alternatives’

#
(] Source Reduction l

The most effective method to reduce your disposal costs 18 to decrease the volume of
waste material generated in the production process Less waste generated means less
material needs to be disposed of Source reduction should be the most logical starting

point to reduce disposal costs since your company 18 in business to produce a salable
product, not waste maternals or by-products

Examples of source reduction include

e Use of hugh pressure gpray washes during clean-up to censerve water

¢ Dedicating mixing lines to certain products to reduce change over clean ups

e Mimmization of spills and leaks on the production line to prevent raw
materials from becoming wastes

Disposal Alternatives

P If source reduction 18 not & viable solution, disposal alternatives do exist These
alternatives include

e Use of the food waste as an amimal feedstock

® Composting or landspreading the food waste so that 1t will add beneficial plant
nutrients back to the soil

3 Animal Feedstock

offers several advantages over either composting or plowing the products into the soil
These advantages include

Both liquid and #olid products can be fed to livestock.
Peeding can be continued all year; 1t 18 not Limited by weather conditions
Additionsl labor requirements for feeding the animals are mimimal

The results of feeding food products are predictable, the amimals convert the
food products to meat

1313 Ech Sorest B Buite 8D BRI G277 - 4548
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As a result, your "waste material” becomes a useful by-product and the quantity of

your hiquid and solid waste 18 reduced if your company can use your food by-products
as an animal feedstock

(J Composting and Landspreading

If on the other hand, arranging to feed your products to ivestock proves to be
impractical, both composting and landspreading the food waste are also viable
alternatives Both methods degrade your food products into a useful soil additive
called *humus " Composting degrades your products above ground 1n a concentrated
area. Landspreading degrades your by-products beneath the soil 1n a cultivated field

Composting has the following benefits.

e Transportation costs are reduced since the by-products can be composted on-
site The humus produced can have a volume and we:ght reduction of up te 30-
40%

e Composting 18 a batch process that does not have to be capital intensive It
may be a sumple windrow system where all the by products are piled and
managed so they biclogically breakdown.

® For a company (such as a cannery) that only processes food for several months
a year, composting may be an excellent alternative Farmers may be unwilling
to switch to a feedstock that 1s only available for a short period.

¢ Humus can be stored without spoiling - raw food waste cannot

With proper management, the food can be kept out of the landfill, composted and then
added to the soil as needed

Landspreading has the followang advantages

® A sepsrate compost facility 1s not necessary
e The fimshed product does not have to be stored.

e The fimshed product does not have to be transported. It 1s left inthesoilaz a
plant nutrient.

With sufficient land, it is possible to incorporats the by-products into the soul on site
or a farmer can be paid to take the product to a suitable field Again, with proper
management, food 18 kept out of the landfill and used to enhance the soil.

Because landflll and wastewater treatment costs are increasing and will only continue
to do 8o in the future, it will benefit your company to look at waste reduction
opportunities and alternative disposal methods for your by-products MnTAP can help
you get started by providing information and referrals. Fact sheets on feeding food

by-products to livestock and composting/landspreading food by-products are available
from MnTAP MnTAP can be reached at (612) 6274648 or (800) 247-0015.

(4/91.76)
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A omposting and landspreading
gy . commercial food wastes
FACT SHEET
[0 What do the terms composting and landspreading mean® '

Landspreading and composting are decomposition processes that make use of naturally
occurring microcrganisms (bacteria, fuhgy) to break down organuc matter into a useful sol
additive

When an organc material such as food waste 18 landspread, the food waste 18 plowed into
the ground where 1t is biologcally broken down and remsins 1n the soul as plant

nutrients. On the other hand, composting biologically breaks down the organic material

at an above ground site After the material has been completely composted, the finished
product, humus, can then be incorporated into the soil I

{0 What food products can or cannot be composted or landspread?

Food by products such as fmut and vegetable waste can be either composted or landspread. '
For a product to be composted, 1t titial moisture content must be between 40-60% by
weight. For by products with a higher moisture content, drier matenals such as straw,

hay, or wood chips may be added to lower the moisture content to wathin the 40-60% I
range Liquids, for example, would have to be mixed with a much drier material before

they could be compested, or they could be directly applied to a field through a

landspreading process l

However, meat products, grease, fat, ous and dawry products are unswitable for composting

or landspreading Meat and dawry products attract rodents, produce odors, and break l
down too slowly for composting or landspreading to be effective recycling methods For
information on recycling meat and dairy products, please contact MnTAP

Composiing l
{J What do I need to consider when constructing a compost facility®

Because food by-products are conmdered an industrial waste, a permut for composting 18 I
requred by the Minnesota Pollution Control Agency (MPCA). To obtain a parmt

application form contact the MPCA's Groundwater and Solhid Waste Divimion at 612-297- '
1785 or 612 296-7830.

The following points regarding design plans, site selection, site construction, and daily
management of the compost facthty must®e included on the permut application.

¢ The compost facility should be located on ground hugh enough to prevent run.on of

water after a heavy raun. I
¢ The site should algo be located away from residential areas to prevent complamnts
concernung normally occurring odors. {continued on back) I
1313 Sth Btreet £3 Sults BO7 (G1E) AET-AT48
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e The design must include a gently sloped lir »r Thus r = w 1 help prevent leachate
from the compost site from contaminating ground water Sloping the Liner will asmist

in diverting the water from the compost site to where 1t can be collected and properly
treated

¢ A turming device (Le front end loader) will also be necessary so that the compost

material can be rotated at regular intervals. Rotation of the material ensures proper
oxygen levels for oplimum microorganism activity

Once the mte 13 operational, proper management practices have to be followed. These
practices include ¢

¢ Daily temperature readings of the compost and rotation of the compost matenal at
regular intervals—usually every other day

® The addition of iquud and bulking agents may have to be added during the

composting cycle to maintain the proper moisture and oxygen levels of the compost
pue

¢ Twrmung of the pue also ensures that proper oxygen levels are mamntamed throughout
the compost material

Landspreading
[ What do I need to consider when landspreading food by-products®

A permit 18 also required for landspreading food by-products. To obtain a permit
application form contact the MPCA’s Water Quality Division at (612) 296-7355

Information on nutrient content of the food by-products and proposed application ratas
neeas to be included on the permit application.

If sufficient land 1s available at your production faclity the by products can be
landspread "on- saite " If land 18 not available for lands:  ding the matenal on site,
contact your county agricultural extension agent for hei.  locating a farmer who can

landspread your by products. You may also want to run an ad m your local paper to
contact interested farmers.

{J At what rates can I landspread food by-products or compost to the soil?

Because you will be adding nutrients to the soil, you need to add your materials at
acceptable rates, just Like any other fertilizer

For information on application rates of compost please contact Tom Halbach at the
Unaversity of Minnesota Extension Service by calling (612) 625-3135 For information on
application rates for landspreading please contact either Dr Jim Anderson or Dr George
Rehm at the Unuversity of Minnesota Sou Science Department, Dr Anderson can be
reached at (§12) 625-8209 Dr Rehm can be reached at (§12) 625-6210

Dr Anderson and Dr Rehm may need analytical information on the soil at the
landspresding site and on the food by products. If thus gnalyms cannot be done at your
facility, MnTAP has a list of commerc:al laboratories that perform the required analysis
MnTAP can be contacted at (612) 6274646 or (800} 247-0015

(491 78)
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Feeding food by-products to livestock

FACT SHEET —'

By-products from the processing and manufacturing of human food are swtable as
Livestock feed. However, any material that containe meat or has been in contact with
meat must be boiled for 30 minutes before 1t can be used as Livestock feed Non-meat
matenals, such as fruits, vegetables, bakery goods and dairy products can pe fed
without being cooked provided permitting gudelines are followed

NOTE: Before any material is used as a Luestock feed, @ pernut 13 required from the
Board of Arumal Health. Part of the permutting process requires g monthly

veterinarian inspection of your plant and the farm where your by-products are being

fed Your local veterinarian can provide this service. For a permut application, contact
the Board of Arumal Health at 612-296-2942 I

Following permut approval, the first question a producer needs to answer 1, can a
farmer be located that can use our by-products? Contact your county agricultural
extension agent for ssaistance in locating a farmer You may also want to run an
advertisement in your local paper

Once a farmer has been located, the following questions will need to be answered I
before the material can be fed to the amimals

L] What 18 the chemical analys:is of the food product and will it remain consmtent’l
(ie percent protein, moisture, fat, fiber, calcium, phosphorous, ete )

o Are there any pesticide, herbicide or pathogen residues in the food that will be l
harmful to amimala?

. Are there any chemicals that have been added during the processing of the fi
product such &s, preservatives or seasorings that would be harmful to the
animals?

o Are rejected raw materials kept separate from animal feedstock matenals? I

If these questions cannot be answered by your company, a laboratory that does feed

analysis can help provide the answers A list of commercial laboratories that perfo
this type of work 1s available from MnTAP

{comnnxed on back,
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Questions the [armer will be asking the producer include

. Are the quantities and the frequency they are generated consistent enough to
become a long term, viable livestock feed”

L How frequently are the by products available” (Daily, weekly, etc)
o Can the matenial be kept freshauntil it can be delivered to a farmer?

o Is there adequate storage space to hold the material until 1t can be delivered?

After these questions have been answered, the farmer will want to know how to

incorporate the by-products into his animal rations The following people can help
answer these questions

Dr Jerry Hawton, Swine Extension 612) 624-3237
Dr Jim Linn, Dairy Extension (612) 624-4995
Dr Jay Meiske, Beef Cattle Extension (612) 624-7789

MnTAP can be contacted for other questions that either the farmer or the food
producer may have MnTAP can be reached at (612) 6274646 or (800) 2470015

NOTICE Although current Minnesota law requires the boiling of all food matenial
for 30 minutes before 1t ¢can be used as an anumal feed, this fact sheet presents the

trend for the future to direct atteantion to alternatives which counteract all kinds of
waste increase

In Minnesota, this will require changing the current state law on feeding food by-
products MnTAP will be involved 1n efforts to change the current state law

4/91-77)
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A Checklist of Water Conservation ideas l
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This checklist provides water conservation tips successfully implemented by industnal a'l

commercial users This list has been revised from the original copy first pubhshed and distnbuted

by the Los Angeles Department of Water and Power

E General suggestions

Appoint a water conservation coordinator with
the responsibility and anthority for the water
conservation program

Make the plant manager and other employees
aware of the water conservation coordinators
function

Increase employee awareness of water conser-
vation

DExplam the importance of individual
actions to the success of the pro-
gram

DSeek employee ideas for water
conservation using contests re-
wards and suggestion boxes

Read water meter daily to monitor and
report the success of water conservation
efforts

D Survey the plant

A plant survey helps to establish facility
water savings potential by {dentifying
areas where water is wasted or where
water could be re-used

Identify the major water lines Determine
the quality quantity and temperature of
water carried by each

f

Ident:fy all points where water is used anludu'l
hose connections Determine the quantity of
water used at each point I

Determine the capacity of each water contairng
urut and [requency of emptying

Determine the quality of each continuous dis- I
charge not yet being re-used

Deterrnine flow rates in floor gutters and wheth
the flows are adequate to prevent solids accu-
mulation

Q Evaluate survey I

Review the information developed dunng the I
survey

Identify the major water-using
operations I
GRevxew the water re-use practices
currently employed

Develop plans to lmprove re-use

DEvaluate the feasibility of installing
cooling towers

DStudy the potential for screenung
and disinfecting reclaimed water to
increase the number of times it can
be re-used




Marximum water-use

1’—'—1
o efficiency

Py

[nstall high-pressure low-volume nozzles on
spray washers

Use fogging nozzles to cool product

Install in-lne strainers on all spray headers in-
spect nozzles regularly for clogging

Adjust pump cooling and flushing water to the
minimum required

Determine whether discharges from any opera-
tion can be substituted for fresh water supplied
to another operation

Discharges that can potentially be re-used are

DFmal rinses from tank cleaning keg
washers fermenters

DBotUe and can soak and rinse
water

DCooler flushwater filrer backwash
and

DPasteurtzer and sterilizer water
Areas of possible re-use are
DFirst rinses in wash cycles
DCan shredder bottle crusher
D Filter backflush
[___] Caustic dilution
DBmler makeup
DRel‘rigerauon equipment defrost,
and
Equipment cleaning floor and
—gutter wash
Use conveying systems that use water efliciently
Handle waste materials in a dry mode if possible

Replace high-volume hoses with high-pressure
low-volume cleaning systems

As equipment wears out replace with water-
saving models

/

*;{;__]Avoid waste ¢

Equip all hoses with spring loaded shutoff
nozzles Be sure these nozzles are not removed

Instruct employees to use hoses sparingly and
only when necessary

Adjust overflows from recirculation systems by
controlling the rate at which make-up water is
added

Dmstall ﬂoat-rl;ontrolled valve on the
makeup line

DClosc filling line during operation

DProvide surge tanks for each sys-
tem to avold overflow

Tum off all lows during shutdowns {unless flows
are essential for cleanup} Use solenoid valves to
stop the flow of water when production stops
The valves could be activated by tying them to
drive motor controls

Adjust flows In sprays and other lines to meet
minimum requirements

Evaluate clean-up
procedures

Sweep and shovel solid matenals from the floor
do not use hoses for thus purpose

DProvide an adequate number of
receptacles for collecting solids

DEmpty the receptacles frequently to
prevent odor and insect problems

Inventory all cleaning equipment {such as hoses)
provided in the plant

DDetermme the number and types of
units provided

DEvaluate their frequency of opera-
ton

DUse more water-eflicient equipment
where posstble

3y



Inventorv all clearung chermucals used in the
facility to determune

[__]If they are beng used correctly

DThexr water use efficiencv

E:] Exterior areas
Wash autos buses and trucks less often

Discontinue using water to clean sidewalks
dnveways loading docks and parking lots
Consider using mobile sweepers and vacuums

Avoid landscape fertilizing and prumng stimulat-
g excessive growth

Remove weeds and unhealthy plants so remain-
ing plants can benefit from the water saved

In many cases older established plants require
only infrequent urigation Look for indications of
water need such as wilt change of color or dry

soils

Limut landscaping additions and alterations

In the future design landscapes requinng less
water

Install sod moisture overrides or timers on sprn
kler svstems

Tune watenng when possible to occur 1n the early
mormung or everung when evaporation is lowest

Make sure {rrigation equipment applies water
umformly

Investigate the advantages of installing drip irn-
gation systems

Mulch around plants to reduce evaporation and
discourage weeds

Remove thatch and aerate turf to encourage the
movement of water to the root zone

1l

Avoid runoff and make sure sprinklers covjl it
the lawn or garden not sidewalks dnvews

gutters

Water in winter only during prolonged hot gnd
dry periods (During spring and fall most jilin
need approximately half the amount that t#ly
need during the summer)

) l

£

Do not water on windy days

For more information contact

California Department of Water ReSOurI >
Water Conservation Office
PO Box 942836

Sacramento California 94236 0001
Telephone (916) 323-5580

1416 Ninth Street
% <t -7 l .
Gl Soloririne oA 2

The ideas presented are not intended as an endarsement by the California Depertment of Water Resou ‘a
method process or specific product but are merely suggestions. _

3¢
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Liquid Assets for Your Poultry Plant

Did you realize that your broiler processing plant may use
more than 400 nullion gallons of water every year — enough

to supply a town of 7,500 people? @

Water Use and Conservation

Water 1s used for many purposes In
poultry processing — scalding
washing waste fluring chilling,

and cleanup Untdl recendy conserv-

ng water was nof a concern for
most poultry processors because
water and sewer costs were usually
low

Now uncontrolled water use com-
bined with rapidly nsing water and
sewer charges has begua to cut into
profits Some municipalities pro-
viding water and sewer service to
poultry processors have increased
their charges minefold over the past
25 years By companson, broier
prices have about doubled duning
that pertod

Less than 10 years ago, poultry pro-
cessors were usmng as much as 12
gallons of water to process one
brodler Since that ime, many plant
managers have come (o realize that
water costs real money As a result,
their plants are now using less than
4 gallons per broter

Muitiple Bensfits

Cutting costs 1s not the dnly reason
10 take water conservation senously

#

Processing plants are often located
1n rural communities where the
water system 1s designed t0 serve 3
small population Because it takes
large arounts of water to process
poultry a plant can have a major ef-
fect on the local water supply even
under the best of circumstances

Dunng a drought the impact can be
disastrous

In 1986, the southeastern states were
stricken by the worst drought in
necarly a century Had the s:tuanion
worsened, poultry processors would
have faced water luniations, produc-
tion cutbacks and even temporary
plant closings By reducing water

13

CONSUMPLIOn BOW Processors can tn-
crease their chances of getting
through the next drought without
having to curtail operations

In almost all food processing plants
reducing water use 1s also accom
panied by a reduction in the
wastewater treatment load Using
less water results in less leaching of
solubles better screen recovery
rates and more efficient operation
of dissolved air flotation cells Ia
designing new plants planning for
wiier conservation can help cut con
struction costs because the sue and
cost of the wastewater treatment
system can be reduced substania »

2k
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Saving by Conserving. An Example

To see how much money can be
saved by reducing water use con-
sider the case of two planis that each
processes 250 000 broilers a day and
pays §1 90 per thousand gallons for
water and sewer services The wble
shows the savings that can be realiz
ed by using only 4 gallons of water
rather than 7 gallons per broiler

Plant A uses 3 gallons less water per
bird than plant B ~ and its
managers can put 31 425 more 1n
the bank each day a savings of over
$350 000 per year In effect pro-
cessor B 1s pouring that amount of
money down the drain

-

Annuai
Savings
r—- $356,250

Annual Water and Sewer Costs

Water and Sewer Costs and Savings for Two Poultry
Plants Procesaing 250,000 Broilers Per Day

Gam mms Ny fow SEs BN

PMent A Plem 8  Savings
Water use per bird {(gafions) . . 4 7 3 I
Daidy water and sewer coats $1 900 $3 328 1425
Annugl water and sewer cocts $4TS5000  $831.250 3356250'
Cost per thousand brodors < $760 $13.%0 $570

o

-1 I

Processor A saves 55 70 per | GO0 broilers processed To esumate the potel
tial savings for your plant deterrnine your current water usage cost and th
amount you think water usage could be reduced Then enter the current and
target values in the following worksheet l

Current angotl

wwrlnd&w%mfof\'w?&;lﬁmm

Enter current and target water
usage per bird (galions} «

Enter numbar of
broders processed pac ey o

Multiply current and target water use velues
Py&ﬂypmh@bmmwymw

. Divide delty water uss by 1,000 10 determine
dadly weter 19 in thousands of gafions et

Entor your combined water end
sawor coet por thousand gaons: $_

7 Multiply your dafly water 29 (in thousands of I
gaitons) by your waier and sEver cost 10 doter-
* ming your defycost .. ... 3 $

Enter the number of days i - - I
_ your pisnt oparates each year -

Mutiply the delly water end scwar cost by the

number of days your plant Gparstés esch yoer l
* 1 determing your eanusl walr &nd soweccost . S S
w s s g TR et 2 et

. Subtract the ennual cost for your torgat uSe
from the stmusl cost for your eurvent ues I

- .

detsrmine your potential ennual eavings $

P — - —— - -
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Liquid Assets for Your Poultry Plant

Where Do You Start?

Begin your water conservation pro-
gram with a positive atutude In
talking with your staff emphasize
the importance of conserving water
as & way of reducing water and
sewer costs The effects of your
posiive atutude and actions wall
soon spread to workers at all levels
Some proven ways to conserve
water are listed in the box

Saving Dollars
Makes ‘‘Cents”’

A study at a poultry processing plant
in the early 1970s demonstrated that
malang process changes 1o conserve
water would cost about 8§ & cents per
thousand gallons of water saved
These same changes today would
probably cost about 20 cents per
thousand gallons saved When com-
pared with water and sewer service
costs of $1 90 per thousand gallons
spending 20 cents to save 51 90
really does make sense

Managers set the pace for
water conservation and waste
reduction Your interest and
involvement will let everyone
in the plant know that reduc-
ing waler use is imporant
There s no benier nme than
now o take a close look-at
your plant and encourage your
employees to work with you in
conserving water and cutting
waste

Be considerate. . and be
prepared. Start conserving

water now

Water Conservation Hints

¢ Always consider water as a raw material with a real cost

*

Set water conservation goals for your plant
instaft water meters and montor water use

Train empicyees how to uss water efficiently
2

2
-

Use a high-preasure, low-volume cleaning system

Uunozziuo;fanmbrspmys.»

v S E S hcetanet...

Don't let people use water hosas as brooms
Don't let water run continuously unless necassary — for

oxamp‘e,cydetfpdde—pmwash
Reuse water where permitted

_* it large amounts of water are baing use to flush feathers, parts,
' or debris away, consider redesigning the work area to prevent

these matsrials from coflecting

PR T 9 -
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Poultry CEO’S:

You May Have a $60 Million Opportunity!

As a chief execunve officer, you are no doubt aware
that water and sewer costs for some poultry processing
plants have nisen almost tenfold duning the last two
decades But did you know that the upward trend i1s
projected to connnue at the same rate or higher?

e, OUltry processors in the
| Unuted States slaughtered

*" more than 4 6 bulion broil-
ers 1n 1986 Assumung that
thc average plant used 7 gallons of
water to process each burd 1986
water usage by the broiler industry
totalled more than 32 billion gallons

Some plants have cut water con-
sumption snd now use less than 4
gallons per bird If all brotler plants
reduced water usage to that level,
the industry would save about 14
billion gailons anpally, enough for
a city of 100,000 people

The wastewater from broder plants
contains many potential pollutants
In terms of biochemucal oxygen de-
mand (BODy), the waste load of
many piants 15 65 pounds or more
per thousand broders If the average
plant discharges that much BOD,,
the annual load from the brower pro-
cessing industry totals almost 300

mulhion pounds — about as much as
1s produced by 2 city of 5% mullion
pecple

Some plants discharge as hitle as 30
pounds of BOD, per thousand
broiers If plants reduced therr
discharge to that Jevel, about 160
mullion pounds of BOD, per year
could be elimnated

Opportunities
To Save Money

Poultry processors are finding that
water and sewer charges have m-
creased more rapidly than most
other expenses Some poulry plants
have seen water and sewer costs m-
crease by a factor of five or ten dur-
g the past 25 years If the entire
pouitry mndustry could successfully
conserve water and reduce waste
load, more than $58 muilion could
be saved annually

\7

At typical water prices curung
water use from 7 gallons w0 4
gallons per bird would save about
$5 70 per thousand brotlers process-
ed Reducing the waste load from 65
pounds of BOD; to 30 pounds would
save another $7 00 per thousand
broers Considenng the 4 6 billion
birds processed each year here s
bow those savings add up for the -
dustry as a whole

Annuesl water coet
savings st §§ 70 per
thousand broliers $28 220 000

Annual surcharge
savings ot $7 00
por thousand broflers £32,200 000

Total annusl sevings $58 420 000"

*Based on water cherges of 90 cents per
thousand geions sewer charges of 51 00
pér thousand gelions &nd & 800, sur
charge of 20 cents per pound

L{}O



Why Is Reducing Water
Use and Waste Load
Especially Important Now?

Regional water shortages new pollu-
tion regulations, and pew policies on
water pricing make water conserva-
tion more umponant now than ever
before Our southern states where
the majonity of the nauon s poultry
15 processed struggled under a
severe drought in 1986 Many plants
were faced with conserving water or
curtailing production

As the U S Environmental Protec
tion Agency (EPA) nghtens restnic
tions on the quality of water con-
sumed and wastzwater released mto
the environment water costs will
probably rise even more rapidly than
In the past

~

Water conservation and waste reduc-
tion are becoming much more im-
portant because

B Water costs and sewer charges
are on the nse

B Water quality and avalabibity are
threatened by increased consump-
ton and polluuon in many areas,

B Poliuton 1s being aggressively at-
tacked by public agencies and the
public at large,

B Future regulatons will require
water coaservation and elimins-

tion of pollutant diecharges,

& A corporation’s umage can be tar
nished and s sales burt if s
plants are perceived a3 harming
the envucoment.

B Enforcemem achons are becom-
ing more severe and may unvolve
oot only lawsts and fines but
even prisos ierms

Questions for Your Management Team

BANK OR DRAIN l

Here are some things for your management team (0 consider as you think
about your company s waler use and waste discharges

8 Have your plants expenenced a rapid nse 1n water and sewer charges®

4 gallons per brouer” How much could be saved by cuting BOD,
discharges to 30 pounds per thousand broiers?

B Do you supply your own water at some plants” How much does this

water cost? Is the supply dependable? How 1s the quality? How will the

@ How much could you save by reducing water use from its present level '
factors affect future expansion® i

H If you treat your plants wastewater o pretreat it have you computed
what this treatment costs including proper sludge disposal” l

What Can You Do?

If you re the chuef executive officer of a firm with 10 percent of the U §
broider production, you may have a 36 milhon opportwury Reducing water
use and waste load now gould save you that much money next year If water
and sewer costs increase tenfold over the next decade you may be able to

save $60 mullion annually by 1998 Here are some suggestons 10 help you
conserve

change

& Emphasize to personnel at all levels that conserving water and reducing

B Ensure that plant managers measure water use daily or at each shift '
waste load are sound business pracuces l

8 Appownt someone 10 each plant to be responsible for water conservation
and waste reduchon practices and for montoring their effectiveness

@ Provide 2 waming program for your managers and emplovees

W Show by your mterest and example that you take water conservaton and
waste reduction seniously Helping your personnel develop the proper at-
ttude 15 90 percent of the banle It saarts at the top

Bill Merka Extension Powltry Saenntsi Universuy of Georgio

For further Ieformation, see Extendion publicetion CD-29, Ligud Assets for Your
Poultry Plant, asd CD-22, Poultry Processors You Can Cus Waste Load
and Sewer Surcharges

For copres of these and coher publicanons in dus senes call your counry Eaension agent
or wrize o Food Science Exension North Caroiing Staze Umiversity Campus Box 7624
Ralesgh North Carolira 27683-7624

This pablicstion was sspported in pert by the North Carclime Bozrd of Scizece aad

Prepared by
Roy E Cargwan Extension Food Sciemce Specualist North Caroling State University I
Techuology in cooperation with the North Carclioe Polletion Prevestion Pays Program

Published by
THE NORTH CARDLINA AGRICULTIJRAL EXTENSION SERVICE

North Carcing Sizte Unnversity &8 Ralsigh Nozth Cavokna Agricuiturs! and Technicsl ue
State Unvarsty Station Radeigh HC Chestar O Black Director Distribuied
Agncuttural Extoneion Servics offers a3 Programe 10 &4 chgidie parsons regardiess of rice CoMor of Nahonal origen 857G 1§ B0 SGuA CDECRUNTY

Univaesity ot Grosratoro, 8nd tha U S Deparvnent of Agncuiture
in furthsrence of the Acta of Congrees of Mey 8 end June 30 1914
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Pouitry Processors: You Can Reduce Waste Load
and Cut Sewer Surcharges

Did you know that many broiler processing plants pro-
duce thousands of pounds of potennial wastewater
pollutants every day — equivalent to the waste load
from a ciry of 90,000 people?

astewater from many

poultry processing

plants 15 discharged to

publicly owned treat-
ment works (POTWs) These treat-
ment plants must remove most of
the poliutants {waste load) before the
water 1s discharged to a public
waterway Treating the wastewater
costs money and mast treatment
works charge according 10 the
volume of water treated In addmion
they commonly charge extra (apply
a surcharge) if the waste losd ex-
ceeds certuin preset levels because
costs mofe to treat water that con-
tains more poilutants In other

words they charge more to clean up
dirner water

Waste load can be determmed by a
number of different messurements,
including BODy, the biochemical
oxygen demand COD the chemucal
oxygen demand TSS, the total
suspended soluds concentranion,
TKN the total Kjeidahl nitrogen
content and FOG, the coacemranon
of fats s and grease

Poultry plant wastewater 1s most
often tested for BOD,, a measure of
the amount of oxygen needed to
degrade the organic matter (feathers,
fat and blood) in the wastewater
The BOD, concentration 18 messured
m milligrams per Liter (mg/l) When
the level exceeds 250 to 300 mg/1,
many treatment plants apply 2
surcharge

Poultry plants may discharge as
much as 65 pounds of BOD; per
thousand broders processed ! This
waste load comes manly from
broiler components that find their
way into the sewers Blood alone
can account for as much as 17 4
pounds of BOD; per thousand birds
processed, almost 30 percent of the
plant s total waste load

Waste Load Affects Profits

In the past, most poultry plant
managers dsd not concern themselves
with reducing thewr plant s waste
load because trestment costs were
mmima} and restnctions few Over

the past 25 years however some
cities have increased their surcharges
minefold BOD, surcharges now ex
ceed 30 cents per pound 1n some
¢iies Pretreatment ordinances in
some loczliies may lumit the level of
wastes that can be discharged into
the sewers In that case the waste
load must be reduced before the
wastewater leaves the broiler plant

Sewer cosls once a mMUNOr operating
expense have become something
that every cost-conscious manager
must consider At todav s rates a
plant s waste load can have a real
effect on profitabiity Realizing this
some plant managers have been abie
to cut waste discharges to as htle as
30 pounds of BOD; per thousand
broulers processed

'Waste loed 11 pounds 15 found by maruph g
the conczntranon 10 mgl by 8 M omes e
wasiewster Nlow m mulboas of gailoes

l,f'?/
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Saving Monay by Cutting Waste Load An Example

How much moaey could 2 poultry
plant save by reducing s BOD;
load? To find out consider two
broiler plants that each process

250 000 burds per day Both pay a
BOD, surcharge of 20 cents per
pound Processor A however
discharges 30 pounds of BOD, per
thousand broilers, whereas Processor
B discharges 65 pounds

The table shows the daily and annual
surcharge costs for the two plants
The operators of Plant A save §7 00
per thousand broilers That means
they can bank an extra §1 750 per
day or close to half a mutlion
dollars a year In effect Processor B

1s pouring that amcunt of money
down the drain

To esnmate the potennal savings
Jor your plant dererrine your
current waste load per thousand
birds processed and the sewer
surcharges in your communty
Then esnmate the amownt you
think the waste load could be
decreased by improved operanng
pracnices Enter the values in the
table and compute your savings

Sewor Surcharge Comparison for Two
Broiler Plants Processing 250,000 Broilers per Day

P Plant A Plant 8 Savings
Waste load

{pounds of BODs per thousand broilers) X 65 35
Danly surcharge* $566 $2418 $1750
Annugl surcharpe* $166 500 $604 000 $437 500

Cost per thousand broilers 3288 $5 66 $700

A surcharge of 20 cents per pound for 80Dy loads 1n excess of 300 mg! was
usad In calculsting theed coots

Sewer Surcharges for Your Plant

Currsnt Target
Waste Load Waste Load

Entor current and target wests losd
per thousand birds procsssed

Enter dalty production in
thousands of birds

Multiply current and target waste loads by
dasly production 1o find daily wests load

EmeryomBOD.aurehupoea&
par pound ——

Mubinly the dally waste load by the
Wxnwmdﬂy s $

Enter the number of deys your
plant cparetne esch year

Muitiply the cally surcharge coat by the
numbse of days your plant operatas
snnually to find the ennual s s
sureharge ooat

Subitrect the annual surcharge cost for the
targat waeals ioad from the annual cost
for the current weste loed 10 ind your

SETE] SEVIAEE  covoedWaed v cesem o 3
S, AEAS LT Sl s R T o ——n
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Some poultry plants have cut therr
BOD, waste losd by using dissolved
air flotanon {(DAF) cells [f your
plant has a DAF cell you may not
feel a need 10 instrne waste reduc-
tion pracuices To gan a true
understanding of total operating
costs however it 5 necessary to
take into account the cost of owning
and operaung a2 DAF cell and
disposing of the siudge 1t produces

Although a DAF cell may reduce
waste concentrauons below the sur
charge level the organics removed
as sludge must be disposed of pro-
perly Its hugh water content (often
97 percent) makes the DAF sludge
expensive to haul and render Some
renderers will not even accept DAF
sludge in offal for reducnon nto by-
products meal because of processing
cost and because the chenucals 1n-
volved often limut the vsefulness of
the final product

One processor estmates that
operaung a DAF cel] costs 10 cents
per gallon of sludge Land applica
tion of the sludge may cost a2n adds
tional 3 to 6 cents per gallon
Capual costs are not included
these estimates nor are the costs of
required tesung regulatory permuts
and forms and monsionng

Therefore n pays o cut waste loads
even if your plant has a DAF cell
Matenals that never find thewr way
mto the plant's wastewater will not
have to be removed and disposed of
as sludge The huws 1 the box

should be helpful m minimizing
waste

Waste Reduction Hints

M Reduce water use most water used in processing becomes
wastewalef

R Uss screens and efficient systems for recovenng solids

B Improve blood collection by mf:sunng that all birds are properly
stunned and by instaling a blood cotlection systern Remove
any coagulated blood from the Roor and walls before they are
washed down

B Install dry systems for offal collection

M Collect solids from the floor and equipment by sweeping and
shoveling the matenal into containers before actual cleanup
begins Do not use watsr hosas &8 brooms

M Adopt the atttude that wesie load reduction 1s one of the best
business dectsions A manager can make

8 Train smployees in the concepts of pollution prevention, and
show them how to perform their jobs in a way that wiil cut
waste loads in your plant.

The Time to Act Is Now

Many changes are taking place 10 waste regulations Water and waste costs
are creeping steadily upward and the increases promise to contnue It s 1m
portant for poultry processors 1o take acuen aow to be prepared for hunita
uons on water use and waste Joads that are likely to occur in the not so-
distant future

Reduceymrphnt’s“steloadbefmnhas:chancetobecomacosﬂy
burden and a pount of coatention with your local treatment plant
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Pollution Prevention Pays in Food Processing

Survey Shows That Poultry Processors Can Save
Money by Conserving Water

ary poultry processors

can save 5 cents per

broier and 2 cerus per
turkey — just by practicing water
conservanon’ That's the conclu-
Sion drawn from a survey of
poultry procesning plants across

the nanon.

7o find our how much water
poultry processors are using and
how much they spend on water
and sewer charges, 15 chicken
and turkey processing plans na-
nomwide were surveyed in 1984
If you re responsible for manag-
ing a poultry piant, you'll find
the results interesting Comparing
your plant's wazer and sewer
costs to those of other processors
may Suggesi ways you can ot
warer use and agve money

Wster Use and Cost

Chucken plants surveyed used from 5 5 w 10 gallons of water per bird and
averaged 7 to 8 gallons Turkey plants used 11 to 23 gallons per bird The
plants surveyed processed 300,000 to 1,000,000 pounds of birds per day (Live
weight) They used 160,000 to 2,000 000 gallons of water per day averaging
700,000 gallons

Water costs ranged from 20 cents to $1 00 per thousand gallons The averaige
cost was estimated to be 55 cents per thousand gallons (Table 1) Water ob-
tamned from public systems cost more than water from pnivate sources

Sewer Costs

The cost for sewer services ranged from 20 cents o $5 22 per thousand

gallons, with an average of about 51 80 (Table 1) For public sewer systems
the cost was about $1 00 per thousand gallons less than for private sysiems
Costs were affected by the age of system snd the level of reamment Screen-
ing and pretreatment costs for the plants may oot be mcluded n these coats

Table 1. Cost of Watar and Sower Secvice for Pouliry Plants

Cost Aversge
- Range Per Cost Per
Thousand Gafiors Thousand Gallons
_ Water $ 2-100 $ 55
Sewaer service 20.82 180

Costs Per Pound and Per Yeor

Coeat Per Pound The toual cost of water and sewer service for chicken pro-
cessor3 averaged O 6 cents per pound (eviscerzzd weight), ranging from a
jow of O 1 cent 10 & lugh of 1.56 cenns per pound of chicken In turkey surs
the cost ranged from 0 12 t0 0.24 cent per pound {eviacerzted weight)

23 e
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Coat Por Year Annual water and
sewer service costs rasged from
$40 000 to $700,000 pee year Costs
for most of the plants surveyed
ranged from $200,000 to $400,000
per year

Energy Costs

A factor often overlooked 1n pouitry
plants 18 the price ag of energy As
use of conled water snd hot water
increases, so does the energy bl
To ilustrate, the costs of water,
chilled water and hot water were
calculated (Table 2)

-— -y —

Tebie 2. Coat of Walwr st Throe Different Te

Cost Par
Thousand
Water Temporature Qafone Par
As suppiiad at 80°F $2.38 $ 58,750
Haxted trom 80°¢ 10 130%F 8% 182,500
Chitled from 80° 10 35°F i 8,750 l
ol o - < J}M:—. ~—

Start Congerving Now to Protect Futurs Profits

Average costs for water and sewer service have increased stzadily since 195!
and probably will continue to move upward Tlese coets czn have a real ef
fect on profitabilty How muich would your annual operating costs go up if

w\'fla—ter-Savlng Tips _____. your wawer and sewer bill resched $6 22 per thousand galloss?

& Set d goal of using 534
galions or less pa brolier ~y
T and 10 gafions or iecs par
;m-(‘l'.-r:-_-.m!
B Mazsure and monitor water
¢ UG9 & ot poirits In your — <

Mansgers of some broiler processing plomts have reduced weter use to less
than 4 gallons per bird. Corpared 10 the satioas! aversge of 7 S gailoas per
bird, that reduction mesns a cut m wazer and sewer gervice co=2s of almogt
percent.

Saving water could et your waer, sewer, and esergy cocts and help keep l
production costs down It’s eanser than you think. Some belpful hunts are
-vm - Py Ll
el o T Waa LMY A pmunhebox.
8 Appoint 4 worker in sach '
plant to be eoioly responsi-
- bi@ for water congsevation. —

-

cnﬂﬁ'ﬂ'" u'r x 7%
B Reuss weter wherever pare~
mittad by the USDAS 3= *m

At e mm—

Poy B Corwam mr«mm&mmwm
Bl Marke, Evension Poublry Sciantist Uraversisy of Georgia

For odhgr poblicasions in this series sae your cousty Exzension agem or wwite ©
Food Science Ensnsion, North Carclira Siase University,
Cawpus Bas 7624 Ralaigh North Carolina 27%05-7624.

This pablication wes swpparted i part by the North Careliza Boerd of Science ead Techmology
ia coopersiion with the North Carcliza PeBiztiss Prevestion Pays Program.

The ssticnel survey doia srmarized In this padlcstion wore preszated
by Dozald ¥ Simoa i Poubry Science $4:425-436.

Peilubed by
THE NOXTH CARDUNA AGRICULTURAL EXTENSON SERVICE l
North Carcimn Suas Ussversaty & Raleigh, Nork Caroiias Agricaitersl and Techaacs! St = Greexsbore, and the U 5. Deparceoret of Agrcuiturt “oooers ngl

Univermey
Sane Ussverun Sumos, Rilsigh, N C Chesme D Black, Dvucxr Dinbussd w furthorzacs of the Acw of Coagress of ey § e jede 30 1914 The North Carciind 430 e
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Pollution Prevention Pays in Food Processing

s

2

Systems for Recycling Water in Poultry Processing

Cut water and sewer costs $85,000
per year by recycling chiller water

ach operation on the
process line in a poultry
plant uses water and pro-

duces wastewater The
wastewaters typrcally contain high
levels of organic and inorgamc
wastes that can impose & very large
load on local wastewater treatment
plants

The chemical oxygen demand (COD)
and total sohids (TS) in wastewater
streams from poultry plants usually
average 2 000 mulligrams per Lner
(mg/1) each Waste concentrations
vary with the source of the
wastewater They can range from a
high of 4 000 mg/1 for chermcal
oxygen demand and 3,000 mg/l for
total solids m the giblet cluller ef-
fluent to a low of 250 mg/l for esch
of these perameters m the wase-
water from the whole berd washer

Treating and recyching some of the
water used 1n poultry processing can
save plant managers a great deal of
money by cuting both water and
sewer costs, a5 demonstrated by a
reces study

Study Tests Chiller Water Recycling

The study was conducted to Wdeatify
effecuve and econormucal water
trestments, including disinfection, to
meet the US Department of
Agnculture’s standards for the
recyching of poultry chiller water
Reconditioned chiller water meeung
these cntena was used to chull hot
broiler carcasses, and the quality of
the clulled carcasses was then
evaluated

USDA recyching regulations require
that the treatment processes reduce
MICTOCrgRMST concentrations by at
lezst 60 percent includmg coli-
forms, Eschenctua coli Salmonells,

5

and the total microorganism count
The regulations also call for the
treated water to have a light
transmussion (T) of at least 60 per-
cent at 500 nanometers (nm) As the
quality of reconditioned water 1m-
proves, Jess of the reconditioned
water 13 requured to replace a gallon
of fresh water 1n the chiller At the
mexunum recycle rauo | 75 gallons
of recycled cluller water 1s required
to repiace 1 gallon of fresh water
As the qualwy of the reconditioned
water pnproves, this rano decreases
malong it possible 10 use as hintle as
1 1 gallons of reconditioned water to
replace a gallon of fresh water

b
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Methods and Results

Three methods for treating poultry prechiller water were tested as shown in
Figure 1

1 Orzonauon 1 & countercurrent-flow contact columnn,

2 Screeming, ozonation, sand filtration, and ozonation

3 Screemng, distomaceous earth (DE) filtrauon and ozonston

The results of the three eatment methods are shown in Figures 2 through §
Ozonaton tlone (treaument 1) significantly improved the quality of the water,
which met all requirements for recycling within 10 to 20 munutes of trest-
ment Twenty minutes of oczonstion reduced the chemical oxygen demand by
38 percent and the toeal solids load by 28 percent

Both the sand and dixtomaceous earth filyation treatments (treatments 2 and
3 respecuvely) yelded water quality that exceeded the federal recycling re-
quirements The DE treatment yielded the highest quality water in the shortest
treatment tume, although the sand and DE processes sre not directy com-
parable because of vanations 1n process tune

Five munutes of filirsnon through diatomeceous earth followed by 15 munutes
of ozonanon (treatment 3) resulted 1n an average hght transmission of 97 per
cent Thus method also reduced chemucal oxygen demand by 87 percent and
total solxds by 65 percent

Towal microhal loads were reduced by more then 99 9 percent and no col-
iforms or salmonella were detectable after dsinfecnon No sigmficant carcass
quality differeaces (color, taste or shelf life) could be observed between car-
casses chilled 1n tap water and those chilled 1n recycled chiller water (at &

1 1-to-1 O recycle rano)

Results of this study show that water can be effectively trested o reduce ef-
fluent waste loads at their sources and to reduce fresh water demands for
poultry chiliers

Figure 1 Three methods tested for tresting prechiller water

Treatmaent Method 1 Treetmont Methoed 2
QOzonation for 20 minutes (20 ppm) Scresning, preczonaton for 15
flow rate 4 4 ers per mnute mesutes (33 pom), raped sand fiitre

bon for 15 mntss and posiczons-
ton for 15 munutes (33 ppm)

Trestment Mothod 3

i1

Scresrung, distomaceous eann ‘ry
tion for 5 nunutes and poslozor‘ahor\.

for 15 minutes (33 ppm)

{7
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ystams for Recycling Water in Poultry Processing

Figure 2 Effect of three trestment

methods on light transmiselon of
poultry chiller water

P77 Trase
482

Potential Economic impact

Current USDA regulauons require that ¥ gallon of water be used 1o chill
every brotler If a plant processes 240 000 broders per day 1t uses at least
120 000 gallons of water daily to chill carcasses If 80 percent of that water
could be recondiioned, 96 000 gallons of water could be saved each day A
2 coxt of $1 90 per thousand gallons for water and sewer charges this plan:

couid save 24 000,000 gallons of water valued ar more than $45 000 per
year

¢
Chemical oxygen demand and total solids loads in the effluent could also be
reduced by approxiumately 200,000 pounds per year (assuming an imitial
average of 1 000 milligrams per liter of COD and TS respectively in the ur
trested chiller water) If the surcharge on excess chemucal oxygen demand 15
20 cents per pound, the surcharge savings could be aimost $40 000 per year
Thus the poennal savings for water, sewer, and surcharges could total
$85 000 per year Onher savings mught be realized through by product
recovery and reductons in energy cons The cost of purchasing and operatin
thus rype of sysiem 1s currently being determuned

Other trearment processes that have been denufied for further study includs
filtranon chlonnation, ultraviolet disinfection hydrogen peroxide disinfection
chermucal treatmems  screemung and clanficauon The results of the study
described here demonstrate  however, that the recycling of chiller water may

offer a way 10 prevent environmental pollution while helping to conserve
valuable water resources

(24 Yomen 17

1

Total Sollde (mph)

Figure 4 Effect of throe trestment Figure 5 Effect of three treatment

methods on chemical oxygen de- methoda on total solics in pouttry
mand (COD) of poultry chiller chifler waier
waler
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Pollution Prevention Pays in Food Processing
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?

Water and Wastewater Management

Let’s
Noy

his slogan used by the

Giant Focds 1ce cream plant

in its emplovee traimng pro-

gram reflects the fact that
an effecuve waste and water
management program can cut food
processing costs A plant s waste
load can be decreased substanually
bv conmrolling the amount of water
used and reducing the amount of
product lost into the sewer Stopping
pollutton at its source 1s less expen
sive and more pracucal than eod-of
pipe waste treatment

Some municipalinies impose sewer
surcharges when the level of con-
taminants In a plant s wastewater is
excessive The possibility of saving
money on surcharges makes a water
and wastewater management pro-
gram even mofe anracuve Because
Giant Foods was faced with Limuts
on biochemical oxygen demand
(BOD,) and suspended solids (SS)
for us pregeatment facilty 1m-
plemennng a water and wastewater
management program became a
pecessity We can learn much about
waste control from the program used
by Giam Foods

’ in a Dairy Processing Plant

e
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Conserve Water and Curtall Waste

Did you know that 1 pound of pollutants, in the form of BODs, 15 directly
equivalent 1o a gsilon of milk lost down the dran? If you know the BOD,
level in your plant s wastewater you can use thus information to get a
reasonably accurate idea of how much product (and money) you are pouring
down the dran A plant’s water use and the volume and strength of its waste
stream are strong indicators of bow efficiently the plant 1s operaung

To tutiate 2 water and wastewater mansgement program in your plant first
make sure that members of your top management team are commutied to
reducing the volume and strength of the plant s wastewater Then appoint 2
water-waste supervisor’” to belp find ways to reduce product losses and
monitor wastewater conceatration If your dairy 15 not large enough for some-

one 10 be devoted full tume to this task, assign the responsibisty to 2 super-
visor who has an mterest m thus field

YAy
Ly
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To help in finding ways to cut water use and product loss conduct a survey
of the plant s wazer uses Install water meters throughout the plant and read
them dady Lust sll water uses and the amount used each day If boder and
condenser water are not metered consult the Lierature for guidance n
esumaung usage Balance the amount of water used with the incoming water
supply ’

After completing the water use survey conduct a product waste study Have
the water waste supervisor and each production supervisor observe operations
closely and hList all the waste that occurs Take pictures of leaks spills and
other situauons in which waste occurs to make shides for use in employes
training

When you have collected enough information plan a dinner mesting with the
plant manager and all the supervisors Discuss esch supervisor s waste find
ings and plan ways to reduce waste This type of meeting will convey the im-
portance of waste control and help in obtaining the management team s full
commitment 10 waste reduction

Giant Foods Program Stresses Employee Involvement

1 Pound of BOD,
Equals
1 Gallon of Milk

Employee training was an important part of Giant Food s water and
wastewater program Without the commuument of all employees the program
couid not have been successful The traimng phase can be completed in one
or two employee meetings

Employees were asked to think abour waste prevention and to bring their sug
gestions to the first meeting The meetings were conducted on company ume
and limited to 90 munutes The plant manager opened the first session by ex-
plaiming that reducing waste and water use 1s necessary both economucally and
legally if the plant is to continue to operate and expand He also reviewed the
county s pretreaunent ordinance

A set of shdes mtroduced employees to the concept of waste treatment and
the plant s pretreatment facilines were discussed The session centered on the
company s abatement program enutled Washing OQur Profits Down the
Dran [t demonstrated that the plant s waste was meade up enurely of ice
cream water and cleaning compounds

Employees were told the obgrctive of weste treatment {0 decompose the
organic matter with bactenia and oxygen before it reaches public warerways so
that 1t will not steal the stream 3 oxygen and kill the fish Each bactenium m
the tnckhing filter and activated shudge system was porrayed as & Pac Man’
eating his way along the tral The two ghosts ° that can ‘knock hum out
are the ghost of big pH and the ghost of excess food The new pH monitonng
system at Guant Foods, 1t was explained helps eluminate the ghost of high

pH but employees must help elimunste the ghost of excess food

After another shde presentanon showing plant waste being generated
employees were encouraged to contnbute ideas on waste reduction in thewr
own work aress -Their suggestions were posted and acted upon

The employees developed a slogan for their effons to cut waste and reduce
water use  Let s eat it instead of reating 1t Thus slogan remunds them of
the advantages of recovenng product rather than allowing it 10 reach the
drains where 1t becomnes a pollutant

20

An Effective Program

Water Use Reduced 25%

]
i
i
i
|
BOD Cut 33% I
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Water and Wastewater Management in a Dairy Processing Plant

i ;

Reduced Pollution and Water Consumption

‘Me Grant Foods program was very effecuve BOD; loading was cut by one
third and water consumpuon by one-fourth when water and waste reduction
efforts were implemented Collecing any unusable material in barreis for use

as ammal feed was found to be one of the best methods for prevenung pollu

uon p

The treatment plant 1s monitored once a week by testing the BOD, and R
suspended solids levels of the raw waste and the final effluent Results are
reviewed by the plant manager who notifies supervisors if excessive pollutant
levels are found 1n the raw waste so that they can take corrective acuon

Controlling waste in the Giant Foods plant has directly wnvolved all personnel
Each person recognizes that waste treatment 1s a vital part of plant operations
and that his or her efforts have a direct bearing on the efficiency of the treat-
ment facility

l The water waste program in this plant has resulted in dmly savings and 2

mmimum amount of waste The full cooperation of the company s empioyees
I in reducing waste and water use has resulted in more efficient operation —
i

and money going into the bank rather than down the dramn

I3F Bank or drain Which 1s your choice?

Elements of a Successful Water
and Wastewater Management Program

Obtain full management commnment and understanding,
Appoint a water-waste supervisor,

Survey waste production in the plant,

Survey water use in the plant,

Conduct a management meeting,

Train empioyees,

Solicit ideas from employees

implernent the best ideas immed:ately if suggeshons will not

l be :mpiemented nght away or are rejected, let the empioyees
know the reason

Monitor performance and maintain records

Pollution = Lost Product

31
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Pollution Prevention Pays in Food Processing
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Liquid Assets for Your Dairy Plant

Dud you realize that your dairy processing plant may use
more than 50 nullion gallons of water a year — enough for

a town of 1,000 people’

Saving Water
Can Save You Money

Water has many uses in dairy pro-
cessing — cooling washing heating
and cleanup Many plants use more
than 4 gallons of water 1o process
each gallon of mulk

Water and sewer service costs have
been nsing rapidly and these n
creases can cut into profits Using
water more efficiently however can
help to counter these increases
Realizing the potenual for savings,
some plant managers have cut their
plant s water use to as litle as 1
gallon of water per gallon of mlk
processed

Cuming water use has a double
benefit 1t not only lowers the

plant s water bul, i can also help 10
cut sewer charges because most
municipalibes compate those charges
as g percenuge of the metered water
usage In sdditon reducing water
use will reduce sewer surcharges if
the waste concentration does not in-
crease proportuonately

Protecting Your Water Supply

Cuming costs 13 not the only reason
to take water conservation seriously
Some dairy plants are located in
commumnes without an abundant
water supply Because it takes large
amounts of water to process dary
products, a plant can have & major
effect on the local water supply even
under the best of circumstances
Durning a drought the 1mpact can be
disastrous

33

In 1986, the southeastern states were
stricken by the worst drought n
nearly a century Had the sivauon
worsened, dairy processors would
have faced water hmutations produc
tion cutbecks, and even temporary
plam closings By reducing water
CONSUMPUON NOW  PrOCESSOTS can in
crease their chances of geting
through the next drought without
having to curtail operations
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Saving Money by Saving Water: An Example

How much could a dury plant save
by reducing nts water use to 1 gallon
of water per gallon of mutk process-
ed? To find out let s consider two
plants that each process 75 000
gallons of mulk per day Each pays a
total of $1 90 per thousand gallons
for water and sewer services
However plant A uses 1 gallon of
water per gallon of mulk processed
whule plant B uses 4 galions

Water and sewer costs for the two
plants are shown n the table
Because plant A uses 3 gallons of
water per gallon of mlk less than
plant B — a savings of 225 000
gallons per day — its opgrators can
put $427 50 more 1n the oank eack
day a total savings of $106 875 per
year In effect processor B 1s pour
ing that amount of money down the
drain

Annust
Savings
$1068,875

$140 000 |- L

g
g
1

Annual Water and Sswer Costs

=

dgal
Water Use
Per Gailon of Mitk

"rrinoyou’dtlywd - 3

'(f“

Water and Sewer Costs and Seavings for Two Dairy Plants
Processing 75,000 Galions of Milk Per Day
¢

Plant A l
Watsr uze por gasion of mik (galions) 1 4

Caity water and sawef costs $14250 $57000 342750
Annual wetor and sawer costs . $35825 $142,300 $106 875

Cost par thousand gaflons of mik $190 $7680

$570
‘. |

If you know your local water and sewer charges, the amount of water used L.
your plant to process a gallon of milk and your plant’s daily producnon y
can use the following worksheet to esumate the amount you would save byai
reducing water usige to a target value you select

T ks 5

! Water and Sewer Costs and Savings for Your Dairy Plant l

S

[

¢ -y -

c:" Current  Target
ém;rmmlndhryﬂmmpu - l
gadion of milk (gafions)

' daily production

kL

@

Enter In galions

Muttiply current and target waisr ves vaiues

s: Mywodmndmmmdﬂymm
xgu'

%Mmmbyi,ﬂbbmww -
“dally weier uce in thousands of gelions

Emar your combined waise and
sewar cost per thousand gallons 8§

" Mutiply your daly water use (in thousands of
mem“mmum

L

- -

Enter the number of days
your plant operates eech year

wmmmwm«mwﬂn l
number of days your plant operelas sach year
® determine your annual water and sower cost $ l

mmmmu{wmm
from the ernual cost for your cusTont use ©
mmwmm ]
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Liquid Assets for Your Deiry Plant

You CAN Save
Water and Money

A study of the US dary mdustry
showed that 1t is possible to reduce
waler use 10 less than | gailon per
gallon of milk processed Challenge
and encourage your employees to
reach that goal in your plant Con-
sider establishing a reward and per-
sonal recogmuon program for
employees who contnbute sigmif-
icantly to water conservation Some
helpful ideas are given i the box

Managers set the pace for
water conservanon and waste
reduction Your interest and
involvement will let everyone
in the plant know that reduc-
ing warer use 1s imporiant
There's no better ime than
now 1o take a close look at
your plant and encourage your
employees 1o work with you in
conserving water and cuting
waste

Be considerste. . . and be

prepared. Start conserving
water now

Water Conservation Tips
¢ Always treat water as a rew material with a rea! cost
+ Set water consarvation goals for your plant

* Make water conservation a management prionty

Install water meters and monior water use

Train empioyees howatn use watsr efficiently

wt

s Use automatic shut-off nozzies on all water hoses

L

r ¢ Uss high-pressure, Jow-volume cleaming sysiems
Don't et people use water hoses as brooma

Reuso water whers possible

the floor; always ciean up the spills before washung

35

Minimize spilis of ingrecients and of raw and finished product on

A



BANK OR DRAIN

Helping people t knowledge to work

Prepared by
Roy E Carawan Extension Food Science Specialist
North Carolina State Univernity

For other publicanons in this senes see your county Extension agent or write 10
Food Science Extension North Carolina State Umiversity Campus Box 7624,

Raleigh North Caroling 27695-7624
Crher publicanons of interest 1o dairy processors include

Cur Wasre 10 Reduce Surcharges for Your Dairy Plans (CD-26)
Water and Wastewarer Management in a Dairy Processing Plant (CD-28)
Dairy CEOs Do You Have a $500 Milion Opportuniry? (CD-29)

This publication was supported in part by the North Carolina Board of Science
and Technology in cooperation with the North Carolina Pollution Prevention
Pays Program

t

Published by l
THE NORATH CAROLINA AGRICULTURAL EXTENSION SERVICE

North Carolina State University at Ralegh North Cerofina Agneultural and Technical State University at Greensboro and

the U'S Departmant of Agnculture Cooperating State University Station, Relsigh, N C , Chester D Black Dwector Drsinbuted
in furtherance of the Acts of Congrass of May 8 &nd June 30 1914 The North Carclina Agncultural Extension Service offers
its programs 1o ail eligible persons regardiess of race color or national ongin, and 3 an equal cpportunity employer

5-88.1M-TWK cD-21 l

36 :f;egi




-

Pollution Prevention Pays in Food Processing

Cut Waste to Reduce Surcharges for Your Dairy Plant
L~

i

Dud you know that your dairv plant may be producing a
waste load of 800,000 pounds of BODg per vear — /
equivalent 10 the load from a citv of 13,000 people?

astewater from most

dairy plants s dis

charged to publicly

owned treatment works
(POTWs) where the majonitv of the
pollutants are removed before the
water 15 discharged to the environ
ment Treatng the water costs
money  and most treatment works
charge according 1o the volume of
sewage treated In addition they
commonly charge extra (apply a sur-
charge) if the waste load exceeds
centain specified levels because 1t
costs more to treat water that con
tains more pollutants

Waste load can be determined by a
number of different measurements
including BOD; the biochemical ox
ygen demand COD the chemical
oxygen demand TSS the 1otal
suspended solids concentration
TKN the totzl Kjeidahl nitrogen
contemt 2nd FOG the concentration
of fats oils and grease

Wastewater from dairy plants is
most often tested for BODs a
measure of the amount of oxygen
needed to degrade the organic matter
carried by the water The BOD,

concentration 1s measured in
mulligrams per hiter (mg/l) When
the level exceeds 250 10 300 mg/|
many treatment plants apply a
surcharge

Some dairy plants discharge as much

as 12 pounds of BOD, per 1 000

pounds of milk received More than ———

90 percent of a plant s total waste
load comes from milk components
that are lost and flow into floor
drams during processing Lactose
proteins and butterfat are the major
components The wastewater may
also contain cleaning agents
lubricants and solids removed from
equipment and floors

Waste Load
Can Affect Profits

In the past most dairy plant
managers did not concern themselves
with reducing their plant s waste
load because treatment costs were
minimal and restrictions few Over
the past 25 years however some
cities have increased their surcharges
ninefold BODj surcharges now ex-
ceed 30 cents per pound 1n some
cies Pretreatment ordinances sn
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some localities may ltmit the level of
wastes that can be discharged into
the sewers In that case the waste
load must be reduced before the
wastewater leaves the dairy plant

Sewer costs once a minor operating
expense have become something
that every cost-conscious manager
must consider At today s rates a
plant s waste load can have a real
effect on profitability Realizing this
some plant managers have been able
to cut waste discharges to as litle as
1 pound of BOD; per thousand
pounds of milk received
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Calculating Your Surcharge

The total amount of BOD, 1 a plant 5 wastewater can be calculated bv
multiplving the BOD, concentrauon in mulligrams per hiter by the amount of
effluent in mullions of gailons

Amount of BOD, = 8 34 x BOD, concentration x effluent volume
I4

For example 1f a plant discharges 3 7 mullion gallons of wastewater per
month with a BOD, concentranion of 2 300 mg | the total amount of BOD,
discharged during the month 1s calculated as follows

Amount of BODy = 834 x 2300 x 37
70 973 pounds

The monthlv surcharge 1s normally based on the amount that the BOD, con
centration exceeds a specified hmit To find the monthiy surcharge cost
multiply the etcess amount of BOD, by the surcharge rate

Surcharge cost = Excess amoun of BOD, x surcharge rawe

If the plant with a BOD, concentration 1s 2 300 mg/t 1s subject to surcharge

on BOD« in excess of 250 mg’l the excess concentration subject to surcharge
ts 2050 mg

834 x (2300 250y x 37
834 x (20500 x 37
63 259 b

If the surcharge rate 1s 20 cents per pound of excess BOD;s the monthly cost
is

Amount ot BOD. subject to surcharge

Surcharge cost = 63 259 b x 20 cents/Ib

= $12 652

In addition to the charge for excess BOD, surcharges may also be made for
excessively high levels of COD TSS FOG and TKN

Saving Money by Cutting
Waste Load An Example

How much monev could a dain
plant save by reducing us BOD, !
load to onlv 1 pound per thousand
pounds of milk™ To find out con
sider two dairv plants that each pro
gess 645 000 pounds of milk per l
day Both pav a BOD« surcharge ot
20 cents per pound Processor A
discharges | pound of BOD; per l
thousand pounds of milk processed

(1 pound for everv |16 gailons:

while Processor B discharges §
pounds in processing the same l
amount of milk

The table shows the dailv and annua}
surcharge costs for the two plants l
The operators of Plant A save 80
cents per thousand pounds of mitk
processed That means they can
bank an extra $516 per day or
almost $130 000 annually if the
plant operates 250 davs each vear

In effect Processor B is pourning
that amoumt of money down the
drain

the excess waste load reflects milk
lost during processing and the cost
of this lost product must be added 10
the surcharge 1o find the true cost

1t 1s aiso 1mportant to remember thall

Boo. Load
per Thousand Pounds
of Milk Processed

$200 000 - Annual Sewer Surcharge Comparison for Two Dairy Plants I
Savings Processing 645,000 Pounds (75,000 Gallons) of Milk Per Day
$129 000 T
[ -+
2 5150 000 Plant A Plant B Savings l
£
s Waste load (b of BOD; per thousand
‘f b of mulk) 1 5 4 '
*®
3 B Daily BODs surcharge $129 $645 $516
3 Annual surcharge $32250 $161,250  $129 000
< 350000 Cost per thousand pounds of mik l
processed $.20 $100 $ 80
Cost per thousand gaflons of milk
procassed $172 $8 60 $8 88 l
Pant B Plont A -
5 10 - - - l
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Reduce Surcharges for Your Dairy Plant

To estimate the potennal savings
for vour plant, determine the
sewer surcharges in vour com-
muniny and the current waste
load produced by vour plani per
thousand pounds of mulk process-
ed Then calculate the amount
vou think the waste load could be
decreased by improved operating
pracnices Enter the values in the
Joilowing work sheer to compute
\our savings

You Can Reduce
Waste Load and Save
Money in Your Plant

You can take positive steps to
reduce the waste load produced by
vour plant Some suggestions are
given 1n the box To keep tabs on
your progress use the work sheet to
calculate your plant s waste load
You Il not only help protect the en-
vironment you 1l also show the peo-
ple 1n your community that your
firm 1s a responsible corporate
ciizen

AND vou will send more money
to the bank instead of down the
drain

Sewer Surcharge Savings for Your Plant

Current  Target

Enter current and target waste ioad in pounds of
8005 per thousand pounds of milk processed

Enter’duly production in
thousands of pounds of milk .

Muitiply current and target wasts loads by daily
production 1o find daily waste iosd :n pounds J

Enter your BODy surcharge cost

per pound “

Muttiply the daily wasie load by the surcharge

cost to find your dauly surcharge cost s s

Entsr the number of days your
plant operates sach year

Muitiply the daily surcharge cost by the number
of days your plamt operates annually to find
ths annual surcharge cost 3 3

Subtract the annual surcharge cost for the target
waste load from the annual cost for the current
waste load to find your annusl savings S

Waste Reduction Hints
* Make waste reduction a management pnorty
+ Establish waste load reduction goals for your plant

s Establish waste load reduction goals for all important pro-
ceases and areas of the plant where wasts can be monitored
and controlled

* Improve mantenancs to prevent product leaks from vaives,
piping, and equipment.

Reduce water use, remember that water used in processing
becomes wastewater that must be treated

Thoroughty dramn product from tanks and vats before
cleaning

Collect solids from floors and squipment by sweeping Shovel
the wastes into containers before actual cleanup begins Do
not use hoses as brooms.

s Adopt the attitude that waste load reduction s one of the
best managerial decisions you can make

e Orient empioyees oward preventing poliution, and tram them
how to do their jobs in a way that will reduce the discharge
of wastss from your piant.
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Pollution Prevention Pays in Food Processing

Dairy CEO’s:

Do You Have a $500 Million Opportunity?

D id you knc;w

that water and sewer
costs for some dairy
plants have nsen almost
tenfold dunng the last
two decades?

This means thar water
and sewer charges have
probably become a
significant part of your
operating budget

renreows _Dairy Industry ‘
T svart $ 500,000,000 @
Five Hundred Willion and "1 oy ‘
For War & Sewer Sormgs  Fm the CEO’s
| _BANK |
L*&

Opportunities to Save

Water Use

In 1986, Grade A danes 1 the United States processed over 60 billion
pounds of products (mulk, cream, cotage cheese, and e cream) They used
about 9 3 bullion gallons (80 tullion pounds) of milk to make these products
If the average plant used 4 gallons of water 1o process each gallon of mulk (a
typical amount), total water use for that year by the Grade A dary industry
exceeded 37 2 billion gallons

Some plants now use less than | gallon of water per gallon of milk pro-
cessed If all dairy plants could save 3 gallons of water per galloa of milk
processed, savings would amount to approxumately 28 billion gallons of water
~ enough to supply s city of 200,000 peopie for a year

Waste Load

The average Grade A dary plant produces 5 pounds of brochermucal oxygen
demand (BODy) per thousand pounds of mulk processed The resuiting annuai
BOD; load from dairy processing 15 aimost 400 mullion pounds

R
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The resulting annual BOD, load
from dairy processing 1s almost 400
million pounds

Some plants discharge as little as 1
pound of BOD; per thousand pounds
of milk processed If all plants
reduced their discharge to this level
about 320 million pounds of BOD;
could be elimnated — the same
amount discharged annually from a
city of 5 2 million people

Cost Savings

Water and sewer costs have mn-
creased rapidly for many dairy pro-
cessors Some dairy plants have ex-
penenced an increass of 5 o 10
times 1n water and sewer costs over
the past 25 years As much as $117
mullion could be saved annually if
the US dary industry could suc
cessfully conserve water and reduce
waste load as shown 1n the table

Surcharges for excess waste load are
not the only costs associated with
waste from dairy processing plants
More than 90 percent of the waste
load from a dairy plant consists of
product that has been lost to the
sewer and therefore can never be
sold A wastewater analysis can thus
indicate a plant s efficiency

One pound of BOD, in the sewage
means that at least 9 pounds of milk
have been lost in processing The
320 malhion pounds of BOD; that
could be eliminated represent & mulk
loss of 2 88 billion pounds With
mulk valued st $13 50 per hundred
pounds the potennial savings could
be as much as 3389 million per
year

Combine this 5389 million with a
possible $117 million reduction n
water and sewer charges and you
can see that the US Grade A dairy
industry has the potential for saving
$506 million annually

Why Is Reducing Water Use and Waste Load
Especially Important Now?

Regional water shortages new poliution regulations and new policies on
water pnc:‘x{x‘g make water conservation more important now than ever before
Widespread areas of our nation have struggled under severe droughts in re

cent years Many plants were faced with conserving water or curtailing pro
duction

As the U S Environmental Proteciion Agency (EPA) tightens restrictions on.
the quality of water consumed and wastewater released 1nto the environment
water costs will probably nse even more rapidly than in the past To face
these changes and be ready for possible future shortages leaders in the dairy
processing ndustry must look ahead and stant water conservaton efforts no»l

Water conservation and waste reduction are imporiant because
B Water costs and sewer charges are on the nse

8 Water quality and availability are threatened by increased consumption
and pollution 1in many areas of the country,

® Pollution 15 being anacked aggressively by public agencies and the pubhl
at large

M Future regulations may require water conservation and elimnation of
pollutant discharges

B A corporaticn s 1mage can be tarmished and its sales hurt if us plants are
perceived as harmung the environment

8 Enforcement sctions are becoming more severe Lawsuits fines and l
even prison terms may face those who are not fully 1n comphance with
environmental laws

Potential Savings from Water Conservation
and Waste Reduction

Yolume of milk processed

9 3 billion gallonsl

Savings from reduced water use

(85 70 per thousand galions) $53010 000
Savings from reduced waste joad I
($€ 88 par thousand galions) $63 984 000
Total savings $116 994 000

Notg Assumes & water cost of 90 cants per thousand gellons saéwer charge of §1 00
per thousand gallons and a BODs surcharge of 20 cents per pound I

|
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Dsiry CEOs Do You Have & $500 Million Opportunity?

Questions for Your Management Team

Here are same quesuons for your management team to ask as you think about
each plant s water use and waste discharges

B Has your dairy processing operation expenenced a rapid rise in water
and sewer charges®

/
B Do you supply your own water” How much does this water cost® Is the
supply dependable” Is the quahiry hugh® How will these factors affect
future expansion? Is your water source threatened by polluuon”?

level to 1 gallon per gallon of milk processed” How much could be saved
by cutting BOD; discharges from their present level to 1 pound per thou-
sand pounds of muilk processed” Would these savings be important to

your organizauon? Should even more sinngent goals be adopred for your
plants®

What Can You Do?

l B How much money could you save by reducing water use from us present

, Compute your share of the $500 million opportumity For example if your
company accounts for 5 percent of aJl US Grade A mulk production you
may be able to save $25 million per year by reducing water use and waste
load If water and sewer costs increase tenfold over the next deczde you may
be able to save $250 milhon annually by 1997

Here are some suggesuons to help you start a conservaucn program

B Ensure that plant managers measure water use daily or at each shift
change

B Emphasize 1o personne} at all levels that conserving water and reducing
waste load are sound business practices

B Appoint someone 1n each plant 1o be responsible for water conservation
and waste reduction practices and for momtoning their effectiveness

W Provide a trumng program for your managers and employees

B Show by your interest and example that you take water conservaton and
I waste reduction senously Helping your personnel develop the proper at-
] utude 15 90 percent of the battle IT STARTS AT THE TOP'
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Appendix B

Selected Pollution Prevention/Waste Minimization
Case Studies for Food Processing and
Meat and Poultry Processing Industries

/

Selected Case Studies

38}

"Waste Mimmuization for a Dairy” (by G Looby and W Kirch, U § EPA Environmental
Research Brief EPA/600/5-92/005 June 1992)

'Waste Mimimization Demonstration tor a Food and Fermentation Industry”
(Compendium on Low and Non-Waste Technology, United Nations Economic and Social
Counsel  'The Ahmet Process tor Wastewater Purification "™ Monograph
ENV/WP 2/5/Add43)

'Recovery and Use of Methane from Sugar Beet Processing Effluent” (Clean
Technology, Environmental Protection Technology Scheme, Dept of the Environment,
2 Marshall Street, London-SWIP-3EB, 1989, p21 )

Recovery of Salts from Beet Wastes” (Compendium on Low and Non-Waste
Technology, United Nations Economic and Social Counsel, "Demineralization ot Beet
Tuice with Re-Use of Evaluates " Monograph ENV/WP 2/5/Add41)

"Treatment and Recovery of Brine from Sauerkraut Manufacturing” (Compendum on
Low and Non-Waste Technology, United Nations Economic and Social Counsel,
‘Treatment of Juice from Sauerkraut Fermentation and Production of Yeast in this
Effluent " Monograph ENV/WP 2/5/Add49)

" Extraction of Potato Starch from Potato Cleaning Wastewater” (Compendium on Low
and Non-Waste Technology, Umted Nations Economic and Social Counsel, "Dry
Extraction of Potato Starch Substitute " Monograph ENV/WP 2/5/Add84)

"Extraction of Potato Starch from Potato Wastewater” (Compendum on Low and Non-
Waste Technology, Umted Nations Economic and Social Counsel, "Extraction of Potato
Starch with Recovery and Use of Proteins i1n Internal Liquid *  Monograph
ENV/WP 2/5/Add39)

“Recovery of Fats and Proteins from Wastewater” (Compendium on Low and Non-Waste
Technology, United Nations Economic and Social Counsel, "Manufacture of Fats by
Continuous Melting With Recovery of Fats and Proteins from the Wastewater '
Monograph ENV/WP 2/5/Add78)
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'Disposal of Wastewaters and Decreased Water Requirements are Achieved Through
Conservation, Recycling, and Process Modifications in Dairy Operations” ("Water and
Raw Materials for Non-Waste Technology Processes " by Erik Rud Madsen, Technical
Research Center of Finland, Espoo Finland, June 20-23, 1988 pp51-62)

"Poultry Slaughterhouse Decreases Efflyent by Using Dry Suction System for Clean-up™
(Secteur Agro-Alimentaire, Technologies Propres. Abattage de Volailles, Gouvernement
de Quebec, Minustre de I’Environment, Gestion et Assainissement des Eaux, May 1989
Source document 1n French)

Reduction i Waste Load from a Meat Processing Plant, Carawan and Pilkington,
Pollution Prevention Program, North Carolina Department of Natural Resources and
Community Development

Maola Milk and Ice Cream Company, New Bern, North Carolina Reduction of Dairy

Waste (by J W Tilman Achievements in Source Reduction and Recycling for Ten
Industries in the United States SAIC Report prepared for Risk Reduction Engineering
Laboratorv Umnuted States Environmental Protection Agency 1991 )

Mount Dora Growers Cooperative, Mount Dora, Florida Reuse of Wash Water for a
Fresh Citrus Packinghouse (by J W Tillman Achievements in Source Reduction and
Recycling for Ten Industries in the United States SAIC Report prepared for Risk

Reduction Engineering Laboratory, United States Environmental Protection Agency
1991 )
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Waste Minimization Assessment for a Dairy A 26
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Abstract

The US Environmental Protaction Agency (EPA) has funded
a pilot project to assist smail- and medium-size manufacturers
who want to minimize their generation of waste but who lack
the expartise to do so In an effort to assist these manufactur
ers, Waste Minimization Assessment Centers (WMACs) were
astablished at selected universties, and procadures were
adapted from the EPA Waste Mimmization Opportunity As-
sessment Manual (EPA/825/7 88/003, July 1988) The WMAC
team at the University of Tennessee performed an assessment
at a plant manutacturning pasteunzed milk, cream, buttermilk
chocolate milkk ice cream mix, fruit dninks, and plastic jugs—
approximately 23,300,000 galfyr of iquid product and 4 160 000
half gaflon and 15 600 000 gallon plastic jugsyr Raw mik is
delivared to the plant, filtered, then centrifuged to separate the
cream from the skim mik which is then procassed through a
high tempaerature short ime (HTST) press Afiar the press, the
milk is bottled and shipped Buttermilk 1s skim mikk which has
been inoculated with cultures in a special processing tank
Chocolate milk 1s made by adding chocolate powder and frue-
tose 1o blended milk prior to processing in the HTST press
The team's report, detaling findings and recommendations,
indicated that the majonty of waste 1s wastewater generated
from all processes In the plant and that the grealest savings
could be obtained by insttuting a wastewater management
plan to reduce uncontained mikk wasta (38%) and wastewater
(90%)

This Research Bnef was developed by the pnncipal mvestiga-
tors and EPA’s Risk Reduction Engineenng Laboratory, Cincin-
nati, OH, to announce key findings of an ongeing research
project that 1s fully documented in a separate report of the
same title available from the authors This brief provides only

University City Science Center Philadeiphia PA 19104

summary information and 18 not intended for use as a tharough
analysts

Introduction

The amount of waste gensrated by industnal plants has be-
come an increasingly costly problem for manufacturers and an
addtional stress on the environment One solution to the prob-
lem of waste i1s to reduce or eliminate the waste at its source

Universty City Science Center (Philadelphia PA) has begun a
pilot project to assist small and medium-size manufacturers
who want to minimize thewr formation of waste but who lack the
in-house expertise to do so Under agreement with EPA’s Risk
Reduction Engineering Laboratory, the Science Center has
established three WMACs This assessment was done by
enginsering facully and students at the Unwersity of
Tennessee's (Knoxville}) WMAC Tha assessment teams have
considerable diract expenance with process operations in manu-
facturing plants and also have the knowledga and skills neaded
to mimimize waste generation

The waste minimization assessments are done for small- and
medium-size manufacturers at no out-of-pocket cost to the
client To qualfy for the assassment, each client must fall
within Standard Industnal Classification Code 20-39, have gross
annual sales not exceading $50 million, employ no more than
500 persons, and lack in house expertise 1n waste mimmiza-
ticn

The potential benefits of the pilot project include minimization
of the amount of waste generated by manufactiurers, and
reduced waste treatment and disposal costs for participating
plants In addition, the project provides valuable exparnience for
graduate and undergraduate students who participata in the
program and a cleaner environment without mors regulations
and higher costs for manufacturers

@ Prnted on Recycled Paper




Methodology of Assessments

The waste minimization assessments require = aral site visits
to each dent served In general the WMACs . ~.w the proce-
dures outhned In the EPA Waste Minvmizaton Oppornturity
Assessment Manual (EPAS25/7-88/003, July 1988) The WMAC
staff locates the sources of waste in the plant and dentdies the
current disposal or treztment methods and therr associated
costs They then identfy and analyze a vanety of ways 1o
reduca or ehrminate the waste Specfic measures to achieve
that goal are recommended and the essential supporting tech-
nologcal and economic information 18 developed Finally, a
confidantial report that details the WMAC's findings and recom-
mendations (including cost savings, implementation costs, and
payback times) i prepared for each client

Plant Background

Thie darry produces pasteunzed milk (2% fat, 1% fat, 1/2% fat,
whola, and skim), cream buttermilk, chocolate milk, e cream
mix and frut juke drinks The plant also manufactures mik
Jugs from HDPE (high denstty polysthylene) pellets The plant
oparates 4,420 hr/yr to produce approximately 23 4 milhon gal
of milk annually

Manufacturing Process

Raw Milk Processing

The dairy recsives fresh raw mi~ via 18 to 20 daily truck
delivenes Raw mik Is pumped from the trucks through a
comnfuge clanfier where undesirable solids in the mik are
removed Waste from the clarfier is collected in a holding tank
and 13 trucked offsite daily to be used as fertilizer After sach
delivery the truck tanks are cleaned with a Clean-In-Place
(CIP) cleaning system which utilizes a spray systam built into
each tank. Intally a four second burst of water at 60-80 psi 1s
supplied to tha tanks, the water/milk solution 18 pumped through
the clanfier and processed with the mik Intially pumped irom
the truck That rinse Is followed by an akaline rinse, an acd
nnse, and a nnse containing a santizing agent. The nnse
solutions drain 1o the municipal sewer Dunng one CIP cycle
sach day the clarrfier 1s also washed

It 15 estimated that approximately 2% of the total amount of
milk purchased annually is fost dunng procassing Solids re-
moved from the mik in the clarifier account for pant of the
volume loss The remainder results from milk spills and leaks
from processing equipment, contamination of mik with the CIP
sanitizer solution dunng HTST press washing, and spills of
packaged product in the storage cooler Spills and leaks of milk
during processing are partlally contained in equipmaent dnp-
pans dnp-pan waste is collected by a local farmer and 18
subsequently used as hog feed The remaining milk lost annu-
ally 1s drained to the municipal sewer It 1s not possible to
quanify the arnounts of waste milk associated with each piece
of equipment

Milk axiting the clarifier is coolad fo 38°F in a cooling press At
this point a second CIP system 13 used to clean the raw mik
lines Dnp-pan wasts 18 generated and uncontained spills and
leaks occur at the cooling press Five percent of the milk from
the ccoling prass 18 shipped to other dairies for further process-
ing The remaining 85% s transferred o one of three storage
silos

Mikk in the storage silos contains on average 3 75% buttarfat
Approximately 40% of the mik from the storage sios s di-

rected through a centnfuge whare cream is separated from lh'
mik The cream contains about 40% butterfat and the remain
ing skim mik has a butterfat content of approximately 0.25%
Each fraction s stored in 1s own tank Cream from the crea
storage tank s transferred to either the ica cream mix proces;l
or the filhing machines where cream 18 packaged and tran
ported 1o the storage cooler (33°F) Drp-pan wasts 1s gener
ated at the filing machines and uncontained spills and leak
occur at both the filling machines and in the storage cooler l

A fracton of the skim milk in the storage tank is transfarred to
the buttermikk process Another fraction Is transferred to th
pasteurized milk process lo be pasteunzed and homogamze"
and sold The remainder of the skim milk 18 blendad with who
mik from the storage silos in a processing blender o obtan
milk with different fat contents Milk from the processing bland

18 then sent to the pasteurzed mulk process chocolate mfi
process, and the ica cream mix process

Pasteunzed Milk

Skim, 172% fat, 1% fat, 2% {at, and whole mik are receivel
from the skim milk storags tank and blend tank and are pas-
teurzed and homogenized in two HTST prassss Tha fist
stage of the HTST press 1s a regenerator (hez! exchange
section in which heat 18 transfarred from mik 2' eady in th
press to mik coming into the press ARer pass ng through the
ragenaralor, milk is steam-heatad further to 172°F m a
vacuumizer whare bactena in the milk are killed Then ¢
subjected to a pressure of 1 300 psi in a homogenizer Folio
ing the homogsenizer, mik flows back through the regensrato:
transtarring s heat to incoming milk. The milk i1s then cocled to
36°F in a chilled water heat exchanger and final’y 1o 32°F in
glycol cooling unt The dawry operates 150 and 180 HP bolle
which ars used to produce the needed steam Steam conden
sate 1s disposed of to the municipal sewer as is the cooling
water because of the nisk of contamination The HTST press
used in all of the dairy processes are washad a total of fiv
times per day with a water rinse and three tmaes par day wit
an acd wash Wastewatar is disposed of to the municipal
sewsar During the washing process mik remaining in th
presses may be contaminated with the acid or ¢ may be d:lu!e'
with water Diluted milk 1s reprocessed and contaminated mi
18 disposed of in the municipal sewer Some waste milk 1s also
collected in drip-pans under the presses

The pasteurzed and homogenized milk is then transferred lo!
10,000-gal storage tank where #4 1s storad at 33°F Naext
cardboard cartons and plastic jugs are filled with milk from t
storage tank and transporiad to the storage cooler A third C:‘
system i1s usad to clean the pasteunzed mik lines This systest
generales waste clsaning solution which 1s disposed of in the
municipal sewer Dnp-pan waste 1s generated at the fill
machines and spill waste and leaks occur at both the hlh‘
machines and in the storage cooler {33°F)
Buttermilk I
Skim mik 1s received from the skim milk storage tank and
pumped to a processing tank. In the procaessing tank the mik is
steam heated to 186°F for 30 min (Steam condensate
disposed of in the municipal sewer ) The milk is then cooled
75°F in the tark with chilled water (Cooling water 1 dispo
of in the municipal sewer )} At 75°F the milk 1s inoculated wah
“ready set” culture to promots bactenal growth which xhadwi
¥

and flavors the milkk Finally the processing tank 13 Ted w
chilled water to cool the mikk to a temperature betwesn «2 .

L i
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45°F Ag the butlermik tank 13 emptied drip pan waste 18
generated and spills and 1eaks occur

The buttermik 1s then pumped to filling machines for packaging
and I1s transporied to the storage cooler Drp-pan waste 18
generated at the filling machines and leaks and spills occur at
both the filing machines and in the storage cooler (33°F) Tha
pasteunzed mitkk ine CIP system is used to clean the process
ing tank and the fillng machines

Chocolate Milk

Milk from the blend tank s pumped to a muxing tank where
chocolate powdar and fructose are added to the milk. The raw
milk ne CIP system I1s used to wash the mixing tank as~
needed Afler the ingradients area mixed chocolata milk is
pasteunzed and homoganmized in an HTST press, as described
in the pasteurized mikk process Following pasteunzation and
homogenization chocolate milk 1s stored in a tank until #t is
transferred to filling machines for packaging Finally packaged
milk 1s transferred to the storage cocler The pasteunzed mik
line CIP system is used 1o wash the storage tank and tha filling
machines Dnp-pan wasts 18 gensrated at the filing machines
and spils and leaks occur at both the filling machines and in
the storage cooler (33°F)

lce Cream Mix

Milk is recewed frcm tha blend tank and 1s mixed in a blender
with cream from the cream storage tank milkk powder fructose
stabllizers and vanilla The mixiurs is then transferred to one
of three holding tanks The raw milk hine CIP system i1s used to
clean the blender and the holding tanks

From the holding tanks the mixture is pumped to an HTST
press as descrbed In the pasteurized milk procass Following
procaessing In the press e cream mix i1s stored in a storage
tank at 33°F The mux 1s then pumped from the storage tank to
filing machines where 1t is packaged and is then transferred to
the slorage cooler Drip-pan waste 1s generated at the filling
machines and spills and lsaks occur at both the filling ma
chines and in the storage cooler Tha pasteurized mik line CiP
system is used to clean the stcrage tanks and the filling
machines

Fruit Drinks

in addition 1o mik based products this dairy also produces
several different flavors of frut drinks Crty water is first pumped
through a charcoal filter which removes dsbris and chlorine
from the water Panodic backwashing of the filter results in
wastewater which is drained to the municipal sewer Naxt, the
de-chlonnated water 1s mixed in a steam heated mng tank
{168°F) with preservative, iquid juice concentrate, and ether
sucrose or fructose Spills of approximately 2 080 gal are
drained to the municipal sewer each year

The drink mixture then enters the small HTST press Spills,
leaks and contaminated product from tha prasses are drained
to the municipal sewer There 1s no drip-pan waste associated
with this process

Drink mixture from the HTST press i1s then transferred to a
surge tank Finally the dnnk mixture 1s pumped to filing ma-
chines where tt Is packaged in cartons or jugs and iransfsrred
to a storage cooler Spilis {rom the filling machines and tha
storage cooler are drained to the municipal sewer

Waste Water

Wastewater streams from tha entire dairy are collected 1n a
wastewater collection pit belore discharge to the municipal
sewer Most of the waste streams were described previously
Wastewater 18 also genarated n floor washing operations
parhially from cleaning up milk spills as they occur throughous
the day but mainly from the practice of turning water hoses on
during the entire cleanup shit The cooling water for the chiller
system s also treated as 1s the daily santizing waste from the
cleaning of all tanks in the plant dunng the cleanup shift

Blow Molding

This dairy producas 1-gal and 1/2-gal jugs used in packaging
product High denstty polyethylens (HDPE) pellets from a stor-
age sio enter a blend hopper where they are mixed with
regrind pellets Following the blend heppar, the pelists are
gravity fed into the extruder barrel, melted at 325°F and then
extruded into molds tor blow moiding with compressed arr
Jugs are automatically ejected from the mold and frimmed of
excess plastic Next, the jugs are leak tested Defective jugs
and tnmming are reground tor reuse which results in the
generation of dust Finally, the jugs ara labeled and transtarred
to the filhing hne

Existing Waste Management Practices

» Mik solids from the clanfier are trucked offste by a
local farmer for use as fertilizer

« Drip-pans have been installed to contain mik spills
and leaks The collected waste milk 1s then trans
ported offsita by a local farmer for use as heg feed

+ Wastewater streams and milk-contaminated waste
streams ars combined to achisve diution before dis-
charge to the municipz' sewer

Waste Minimization Opportunities

The type of waste currently generated by the plant the source
of the waste, the quantity of the waste, and the annual man-
agament costs are given In Table 1

Tabla 2 shows the opportunities for wasta minimization that the
WMAC team recommaendad for the plant The type of wasta
the minimzation opportunity, the possible waste reduction and
associated savings, and the implementation cost along with tha
payback time are given in the table The quantities of waste
currently genarated by tha plant and possible waste reduction
depend on the production level of the plant All values should
be considered in that context

it should be noted that, in most cases, the economic savings of
the minimization opportunities result from the need for less raw
matenial and from reduced present and future costs associated
with waste treatment and disposal Other savings not quanti
able by this study include a wide vanety of possible future
costs rolated to changing emissions standards, habilty, and
employes health It should also be noted that the savings given
for each opportuntty reflact the savings achievabla when imple-
menting each wasle minimization opporiunty independently
and do not raflect duplication of savings that would result when
tha opportunities are implemented n a package

This research bre! summarnizes a part of the work done under
Cooperative Agreement No CR-814903 by the Universty City
Science Canter under the sponsorship of the U S Environmen-

tal Protection Agency The EPA Project Officer was Emma Lou
George

“U 8 Government Printing Cfica 1992 — 648-Cav60015
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Teble 1  Summary of Cursnt Generation
Annual Quantity Annual Waste

Waste Generated Sourcs of Waste Generatad (gai) Managemant Cost {3)
Mk sodds Clanher i the raw mik processing lne Milk sohds are 65 000

shigoed offsita for use as ferthzer .
Dnp-pan Mitk spils and leaks from vanous procasses The mik is 65000
milk waste collected in dnp-pans a local famer transports the wasta

olfsiw for usa as hog feed
Uncontained Mk spills and leaks from vanous procasses Unconltained and 344 000 {see wastewaler)
milk waste contaminated milk 1s sent to the plant s wasts collection pit

and is dscharged mio the municipal sewer
Wastawatsr Truck and clanfier washing milk ine washing HTST press 37299 660 184 150 ¢

washing steam condenser water Wastewater i1 collected

in the plant s waste coliection pit and i1s discharged mnto

the municipal sewer
Spilled Frunt juce spills from procass line Wasta frut juice is collected 6240 (sea wastewater)
frun juce in the plant's wasta collection pit and is discharged into the

municipal sewer I
High density Blow mokiing of jugs Dust is generated cunng regrind of defective 1300 0?
polyethylenae dust Jugs

POTW and sewer charges

! Indudes costs for monsonng plant effluent plant labor costs for sampling testng handing and record keeping surcharges imposed by the I
1 The plant reporis no cost assocated with the disposal of this waste

Table 2 Summary of Racommended Wasts Minwnization Cpportunitios l

Annual Waste Reducton Impte-
Net Annual mentation  Payba
Waste Generated Minimization Opportunity Quantty (gal) Percant Savings Cost Year

Uncontained milk wasts Institute a wastewsater management plan 147810 38 $320810 $661 200

Wastewatsr Bagin an ongoing employee traming 14 601 600 39
and awarenass program Io minimize
milk spdis due 1o human error and
to mirumize waler usage dus 1o
lazy mamntenanca praclices

« Minimize the use of water for clean-
up through the use of high pressure
nozzias and automatc shut off
nozzles on hoses

.

Install an actvated sludge treatment l
systam fo treat the wastewater

collectad i the wasta pit before

discharge to the POTW Currently I
the effluant doas not meet the

POTW's standards and surcharges

arg being asssssed

United States Center for Environmental BULK RATE
Environmantai Protection Research Information POSTAGE & FEES PAID
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seses DOCNO- 400-043-A-232 ="

Food and Fermentation Industries/ISIC 3111, 3112, 3113, 3114, 311§
3131, 3132, erd 3133
£

AB Songona
Box 139, S-24500

Staffenstorp, Sweden

acrobically-produced secté brosindge & recyced back to the
;?@whwﬂcp m,mofmuhnembousoamgconmw

Industria) <6ests contammg large amounts of biodegradable orgza.c
mar—~l (-8 Wastewaters from food and fermentation industnes)

Crode digestion gas, small amounts of excess sludge.

Agqueous

Not reported
Not reported
Not reparted
Not reported
Not reported
Not reported
Compendiom

on Low and Noo-waste Technology, Untted Nahons
Economsc and Social Counsel, "The Ahamet Process for Wastewater
Punfication®, Monograph ENV/WP.2/5/Add.43

Actrvated Sludge, Methane, Ahamet Process, ISIC 3111
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7.0

Headlme Recovery and use of methane from sugar beet processing effluent

SIC Code SIC 2063, Beet Sugar

Name and Location of Company B

Bntish Sugar ple
Oundiz Road
Peterborough PE2 9QU, England

Clean Technology Category

This
or ﬁﬁ%wum@smtommm:&msmbeacﬁ}wfmmu.

Case Study Summary

51

52

53
54
55

Economscs.® It 1 assumed that the economics ated 1 the source document are on a per plant basis

et wih +-ngh. cheme caygen AemfFTOCEEES SUGAF bests generstng & vastevaie
© 3 oxygen Tradionally, this effluent was deakt with
acrobwa.llybynwaterireannemplam;ndnsorpmcuﬂmtmed‘ The clean

to add an anacrobic stage to the Water treatment SeChOR O Gu-_ 1 technology was
effluent to usable methens, The fexmentation takes place in the wmg:'dm‘
conststs largely of methane with some carbon diomds | Key features jyessel, the off-gas
pre-heatimg of the mroming stream usng low-grade heat, careful control of thecges ¥ the
rearculation of sludge 'Ihameth@sprmadexspmcmshc.ss:todl'ylhcpu!pforuscaanwl‘.im&c

feed.

Scale of Operation. Bntsh Sugar operates 12 beet factones and employs 3,000 people. The
Peterborough faality produces 100,000 tons of sugar per year

Stage of Development. The technology 1 fully mplemented.
Level of Commercahzation. No mformabon provided.
Matenal/Energy Balances and Substitutions. No information provided.

and not the total of all 12 British Sugar plants.

61

62

63

Investment Costs. The capital cost of the technology 1s 750,000 Enghsh Pounds.

Operational and Manienance Costs. Annual savings 1n lower sewage charges are 26,000 English
Pounds and 8,000 Eaghsh Pourds m electnaty cost savings. The value of recovered gas 1s 25,000

Enghsh Pounds.
Payback Time. Payback time 1s 12 years.

Cleaner Production Benefits

The technology resulted in reduced chemical axygen demand in the wastewater efflueat. Recovery and

3

lj

i
/I

use of methane from organic mz™=r m the wastewater effluent were achueved. Lower operating costs I
and energy conservation were adc 4 benefits of the techaology

/
6 1>



80 Obstacles, Problems and/or Known Constrants

None were wentified

9.0 Date Case Study Was Performed

Unknown

100  Cootacts and Citation

101

102

103

104

105

Type of Source Material: Goverzment Pubhication,

Citaton. Clean Technology, Environmental Protection Technology Scheme, Department of the
Eawvironment, 2 Margham Street, Loadon SW1P 3EB, 1989, p. 21,

Level of Detail of the Source Matenal: No additional detail u provided.

Industry/Program Contact and Address: Mr JN Smith, Chuef Safety and Eaviroement Officer,
Bntish Sugar plc, Oundle Road, Peterborough PE2 9QU, Englasd, Telepbooe (0733) 63171

Abstractor Name and Address: John Houlahan, Sacace Applications International Corporation,
7600-A Leesburg Pike, Falls Church, Virgima 22043,

110 Keywords

11
112
113

114

Waste type. Chemical cxygen demand, wastewater effluent, sugar beet processing effiuent
Process type/weste source: Sugar products, agnicultural processing

Waste reduchon techmque. Anacrobec digestion

Other keywords: Methane, United Kingdom, SIC 2063

(*) - Dusclumer: Economic dats will vary due to economic climate, varymng governmental regulations and
ahum’o {

Keywords. Chemical Oxygen Demand, Wastewater Effluent, Sugar Beet Processing Effinent, Sugar Products,
Agncultural Processing, Anacrobic Digestion, Methane, United Kingdoe, SIC 2063



PTY YY) mo 4(]3-041-1\-230 t‘.‘.'

INDUSTRY/SIC CODE.

NAME/CONTACT

TECHNOLOGY DESCRIFTION

FEEDSTOCKS
WASTES
MEDIUM

COST
CAPITAL COST

OPERATION/MAINTENANCE.
MONTHS TO RECOVER.
SAVINGS

DIRECT COST

FEEDSTOCK REDUCTION
WASTE PRODUCTION
IMPACT
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Food Industry/ISIC 3118

Mumstere de 'Environaement et du Cadre de Vie
Direction de la Prevention des Pollutions

14 Boulevard du General Leclerc

92521 Nemlly-sur-Séwne Cedex, France

The company demmeralizes beet juice with valonization eluates, The
demmeraization elustes are separated from the other effluents. Afier
having been bomogenized, these cluates are concentrated by evaporation
and then crystallized. Centmifugstion permuts the separation of salts that
sre marketed as fertilizer and the mother hquor, rich wn protems, that 1s
marketed for anmmal feed.

Beet yuice, salt
Not reported
Not reported
(1973 Francs)

F 3.0 million
12 Francs/ton deauneralized beets

Not reported

Not reported
Not reported
Not reported

Thus process 15 more rehable than a standard punfication process.
Compendium on Low and Non-waste Technology, United Natons
Economic and Socal Counsel, "Demmeralization of Beet Juce with
Re-Use of Eluates”, Monograph ENV/WP.2/5/Add 41

Foodstuff, Beets, Demineralization, ISIC 3118

4
AN



epese Domo. mg_A.m sonew

INDUSTRY/SIC CODE.
NAME/CONTACT

TECHNOLOGY DESCRIPTION

FEEDSTOCKS

WASTES.

MEDIUM.

COsT

CAPITAL COST
OPERATION/MAINTENANCE.
MONTHS TO RECOVER.
SAVINGS:

DIRECT COST*

FEEDSTOCK REDUCTION:
WASTE PRODUCTION

IMPACT

CITATION/PAGE.

KEYWORDS

Manufacture of Food, Beverages and Tobacen/ISIC 31

Ministere de 'Eavironnement
Direction de la Prevention des Pollations
14 Boulevard du Geaeral Lediere

92522 Neuilly-sur-Semne Cedex, France

The company treats sauerkraut juce resulting from fermentation o
production of ycast on thus effivent. Both techmques uvse the san
method for the production of saverkraut: after parmg, the cabbage
shredded, salted, and stored m seven ton fermentation vats for thn
weeks. The sauerkraut s thea ready for cannmg,

After fermentatson, there 15 an overflow from each vat of about 500 kte
of brire, nch m lscthic acd and oxndizable matter In the stands
technique, the bz 1= first Ione-vewralized and then rejected. In t
low-waste technolegy, the brine 15 fermented, ceatnfuged and rejecte
At the time of centnifugstion, yeast cresm 1 recovered for dryng,

Saverkraut juice (bninz)
Waste brme contmmrg ondizebls matter.

Aqueous

Not reported
Not reported
Not reported

Not reported

Not reported

The quantity of waste 15 almost the same with either technology 74 hte
per ton of sauerkraut with the low-waste technology versus 75 hters wr
the standard techasque. The biochemical axygen demand i 025 kg vers:
26 kg; chemical oxygen demand: 1 kg versus 41 kg; lactic acid. 0.03 k
phosphorous: 1.5 g versus 218 g

In the standard technology the lactic acd 15 neutralized by time. In

low-waste technology, wastes are deacsdified with yeast and no long
require me-neutralzation.

Compendium on Low znd Noo-waste Technology, United Nato
Economuc and Social Counsel, “Treatment of Juice from Sauerkrm
Fermeatation and Production of Yeast m this Efffusnt’, Monograp
ENV/WP2/5/Add 49

Foodstuff, Fermentatics, Erme, ISIC 31
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TECHNOLOGY DESCRIPTION

FEEDSTOCKS
WASTES
MEDIUM.

COST
CAFITAL COST

OPERATION/MAINTENANCE.
MONTHS TO RECOVER.

SAVINGS
DISPOSAL & FEEDSTOCK.

FEEDSTOCK REDUCTION
WASTE PRODUCTION

IMPACT

CITATION/PAGE.

KEYWORDS

Food Manufactuning/1SIC 311

Extraction of potato starch without water washing of the finely dvided
potatocs. The potatoes are scparated mto sohd and hquid phases, which
are then processed ndependeatly

4

Five tons of potatoes, 02 GJ of electric power and 01 GJ 1 the form of
steam, per ton of potato powder

Wastewater
Agueous

0.2 million rubles for new process.
380 rubles per ton of potato powder
Not reported

04 million rubles 1n mitial mvestment, due to need for water-treatment
stahon m conventional process. 150 rubles savings pe- tom of starch
produced duc to reduced operating costs.

None

In the low-pollution techmque, the water required 15 3.5 m® per ton of
end-product compared to 14.5 m® m the convent:onal process.

Elmmation of wastewater generated from wash water and internal
vegetation water in the standard starch procesc In the low-pollution
process of potato powder production, one obtams undiluted potato cell
fluid whuch undergoes direct processmg.

Compendium on Low and Non-waste Technology, United Nations
Economuc and Social Counsel, "Dry Extraction of Potato Starch
Substitute®, Monograph ENV/WP.2/5/Add84

Wastewater Treatment, Food Processing, Potato, Starch, ISIC 311
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NAME/CONTACT

TECHNOLOGY DESCRIPTION
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WASTES
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COosT
CAPITAL COST

OPERATION/MAINTENANCE.
MONTHS TO RECOVER.
SAVINGS

DIRECT COST

FEEDSTOCK REDUCTION
WASTE PRODUCTION

IMPACT

CITATION/PAGE.

KEYWORDS

Food Industry/ISIC 3121

Minstere de 'Emvironnement et du Cadre de Vie
Direction de la Prevention des Pollutions

14, Boulevard du General Leclerc

92521 Neuilly-sur-Seme Cedex, France

The company performs extraction of potato starch with recovery and
valorzation of protems m internal vegetatson water Coagulation followed
by centrifugation of the protemns contamed 1 the mternal vegetation water
permits them to be separated from the water whereas with the standard
techmque the vegetation water, still full of proteins, was discharged mio
the nver after having been stored for a month,

Internal vegetahion water
Wash water and manufscturmg water

Aqueous

FF 86 milhon
Not reported
Not reported

Not reported

Not reported

The discharge flow, 17.5 m*/ton of potato starch, remams the same, but
the pollution s reduced by about 40 per ceat. The hiochemical oxygen
demand 13 70 kg/ton and the chemical oxygea demand 1 145 kg/ton
compared to 120 kg/toa and 205 kg/ton, respectively, m the standard
process.

Although this techmque 1 already operational 2 may stili undergo
mmprovements that will permit an merease m the efficency of the recovery
and valorzzation of the products recovered.

Compendrum on Low and Non-waste Technology, Umted Nations
Economic and Social Counsel, "Extraction of Potato Starch with Recovery
and Use of Proteins i Internal Liquid®, Monograph
ENV/WP2/5/Add39

Foodstuff, ISIC 3121
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OPTIONS SUMMARY
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MONTHS TO RECOVER.
SAVINGS

DISPOSAL & FEEDSTOCK.

FEEDSTOCK REDUCTION
WASTE PRODUCTION

IMPACTS.

CITATION/PAGE.

KEYWORDS

Recovery of ammal fats reduces wastcwater generanoe by 90% and
reduces encrgy costs.

Manufacture of Food, Beverages and Tobacco/ISIC 31

Mmuﬁactureoffwbymmnonsmchmgpmmwhmryofhul
and protemn from wastewater Tallow 1 ground and melted m a
steam-fed melting pot.  Extracted fats are refined. Process water
reated m a coacentrator to further recover fats and P""‘-‘“’:l
Cooceatrates are dehydrated and together with the grease can be sold as
smumal feed. The evaporated process water s condensed before
mihmmmm.&ewwmmsdq:ﬁ.
processed through a forentme flask, and discharged.

Vater, steam, tallow l

Wastcwater

Aqueons |

FF 795,000 (1979 figures) l

FF 14 per ton of tallow (1979 figures)

Not reported

. I
reported

200 hters of water per ton of tallow

For cach toa of tallow processed, the wastewater generation 1 reduced
from 500 1 for the stendard techmology to 50 | for the modified
technology The energy required for procesung wastewater with the
modified process 5 670 MJ versus 21 MJ with the standard

Alo, with the low-waste technology, st 1 possible to recover 57 kg
protems per toa and 3 kg of ammal fats per ton of tallow

ThcmlnmcndtheqmlnyofmmmwmsofBODdeOIi
coacentrations are mproved ngnificantly by the modified process.
Compendium o Low and Noo-waste Technology, Um%dmr:;m
Economic and Somal Counsel, "Manufacture of Fats by

Melong wath of Fats and Protems from the Wastewater”,
Monograph ENV/WP2/5/A4478.

Food Procesung, Fat Recovery, Condensates, Wastewater, ISIC 31
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Headline Disposal of Wastewaters and Decreased Water Requrements are Achieved Throug:
Conservation, Recycling and Procsss Modification 1 Dawy Operations

SIC Code 2202 Cheese Manufacturing

Name & Location of Company General information presented with no menton of speafic companies
or facbies. !

Clean Technology Category

Technology Prmaple Ths technology mvolves munming water consumpton and subesquent
wastewater production through onsite conservation and recychng while also increasing productmty

Case Study Summary

51 Process and Waste Information. This new waste technology 1s concerned with water, which 1s
a umversal solvent 10 many processes and subsequently becomes an environmental problem.
Thus technology focuses on ehiminating the need for new water m a process by recycling water
mto the process and muumizing consumption. Cheese manufactuning was the example
presented. Cheese manufacture produces two wastewater streams. the whey and the water from
cleaning the plant. Whey can go to an ultrafiltraton plant to produce protem and permeate
powder and wastewater can be recycled. Total recycle begms with good preparation wcluding
mtial treatment of water to remove any contaminants such as hardness, morganic or orgamc

substances through hyperfiltration, and a compiete clean out of the plant to elimmate on-ute
contanunants (L2., left-over bactena)

The process water 1s conserved by installing better-built pumps, 1e., better glands and bearings
mdependent of the motor, preventing release onto the floors. Discontinuous operation 15
replaced with continuous operation which serves to increase water economy with mmmum
storage capaaty required. In addition, production mncreases wath less mvestment. Plants must
be set up or run to casure that total shut-down 15 not required for clean-up, and & phased cean-
up can be effectually conducted with all flush water bemng reused or directed to ultrafiltration
plants which recover aimost all internal protein as product.

The final step 1s to acknowledge that no stream 1s a waste stream and must be handled m
samtary way Stream segregation 1s important as it permuts less compbcated treatment or
regeneration processes. In a darry plant wastewater streams costain thermophilic and spore-
forming microorgamisms and recirculation of this water can only be acleved of orgamsm bwld-up
prevention is practiced. Necessary precautions requure that water be stored with cleaning agents
to prevent the growth of such organisms or be stored with & very low content of BOD and
nutnients. BOD and nutnents can be removed through the use of hyperfiltration. Cleaming
agents are also necessary Nitnic and phosphonc acids and sodium hydroxde, and some
complexing agents can all be recovered (except what has been neutralized), and ultrafiltration
of these agents 15 a good way to remove proteins for ammal feeds.

It was mentioned that these strategies have been mtroduced successfully mto a pulp and paper
factory 10 Ka1 Shan Tun in the Jilin Province 1n Chuna. Thus plant recovers hgnosulphonate from
suffite Lquor using ultrafiltration. The Lignosulphonate 15 used for paper glumg.

52 Scale of Operation Speafic plants or facilities were not meationed however, the example gven
represented a commeraal cheese manufacturing process hine,

53 State of Development. Thus technology 1s fully developed.

13
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54  Level of Commeraalzstion, The example given represented a commeraal cheese manufa
run.

55  Balances and Substitubons. Water 15 treated before use and i comserved and regenerat
throughout the cheese manufactunng process to cffectively reduce the amount of new
required and ehmmate wastewaters requinng disposal.

Speafic amounts were not given. ,

Economics. The mvestment costs m a damry operation where wastewaters are not produced are

than those of a conventional process (due to byperfiltration plants ete) however, sdvantages mclude
almost all product ends up as valusble product; most cleanmg chemicals are recovered, the amount
umdumdwmw%ofthmﬂmmmmmmummmwmmsa
for wastewater treatment.

61 Investment Costs. Speafic mvestment costs were not reported, although it was mentoned
mvestment costs for poawastewater dairy plants were hugher than conventional darry plants.

62  Operational and Mamtenznce Costs. Speafic costs were not mentioaed, bowever, it can
assumed that savings can be realzed with the reduction of cleazmgz agents and required wat
due to conservation and recycling, as well as, a reduction m wastewater treatment costs.  Profit

unkomlmedmthcpmdumofpﬁmcuepmﬂamdpwmﬁmthchypaﬁmml

plants.

63  Payback Time. Payback tune was not discussed although the benefits of recyciing can be seen
mmedustely

Cleaner Production Beaefits

Emnmbmcﬁummmamdumofdﬂnmgmmdmpmmmcpmdummnl

proteins and permeate powder, a reduction 1 wisiewater disposal costs, and an merease i productmty
due to mereased operating hours.

Regulatory comphance 1s caster with sigmficantly reduced volumes of waste requnng hazardous
disposal.

Obstacles, Problems, and/or Known Coastramts l

The buildup of thermophilic and spore formng microorganisms m plant waters 15 a problem and m
be controlled through additives and controlled storage. Wnamwbemtedmtommdmm:m
the mtroduction of coatamunsants mto plant waters,

Date of paper preparation was not provided. I

Contacts and Citation

101 Type of Source Matenal PapwprmednaNm»mztechmbgsympoaumbddnl
Finland.

102 Citaton. Madsen,

EaRICE

Enk Rud, "Water and Raw Matenals for Non-Waste Technology Proceases”
land, Espoo Finland, June 20-23, 1988, (51-62)

103  Level of Detail of Source Matenal. Source matenal was designed to peesent general
rather than speafic technical mfore znea.
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Industry/Program Contact and Address. Rud Enk Madsen, A/S De Danske Sukkerfabnikker,
Nakskov, Denmark.

Abstractor and Address. Susan Wojnarowsks, Saence Applications International Corporation,
7600-A Lecsburg Pike, Falls Church, VA 22043

110  Keywords.

111

i12

11.3

114

Waste Type. Wastewater, Rmsewater, Whey
Process Type/Waste Source. Cheese manufacturing, SIC 2202

Waste Reduction Techmique: Reclamation, Recovery, Runsewater Reuse, Smil Control,
Conservation, Filtrahon, Process Control,

Other Keywords. Hyperfiltrabon Plant, Deamark

Keywords, Cheese Manufactunng, SIC 2202, Reclamation, Recovery, Rinsewater Reuse, Denmark
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Headline Poultry Slaughterhouse Decreases Effluent by Using Dry Suction System for Clean-Up

SIC Code 2015

Name and Location of Company ’

La

Federee de Quebec,

Saint-Felx-de-Valows, Quebec.

Clean Technology Category

Ths technology mvolves wastewater reduction by mstalling a vacuum system to ciean-up poultry organs
from cutting tables.

Case Study Summary

51

52

53

54

55

Process and Waste Information. Water 1s an essential element for pouliry slaughterhouses. It
1s used to clean poultry cages, to scald the poultry so that feathers may be removed, to wash

feathers from peultry, to remove organs from cutting tables, to refrigerate poultry, and to wash
cquipment. The authorities at the municpal water treatment system of Quebec found thet the

efficiency of ther punficanon machinery was bemng greatly compromuzed by the volume and high
pollution levels of water from the poultry slaughterhouses. As a resul, the water treatment
company and La Cooperative Federes deaded to treat the slaughterhouses’s wsters on site. The
company elected to decrease the amount of water it was using and, therefore, avosd the
$1,500,000 cost of a treatment system The most obvious way to decrease the volume of water
at the facility was 10 mstall a vacoum system that sucked organs and other medible body parts
from the visczration tables and collected them m a vat of other non-edible parts. The old system
used a lot of water to hose the tables down with disinfectant. As a resuit of the aew suctioning
system, the company was able to reduce the pollutants 1n its effluent by 75% The company also
used the followmng source reduction techmques to decrease its wastewaters.

*Recovered blood mstead of washing it away,

*Segregated process waters from ramn waters so that only the volume of process waters needing
treatment would be discharged to a pat,

*Instalied automatic spray nozzles to concentrate water more directly when washing equipment,
*Installed hugh pressure cleaning systems to clean more effiaently

Scale of Operation. La Cooperative Federee slaughters approxmately 23,000 poultry per day
It used 500,000 biters/water/day and discharged 400 kg BOD(5) /day (demande bioctumique en
oxygen)

Stage of Development: Thus technology was fully implemented at the ime of thus case study

Level of Commercialization. Thus technology was fully available at the time of thus case study
although the suction system needed to be speafically designed for this application.

Matenal /Energy Balanees and Substitutions
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Transportation of Visceral Organs
r |
Traditional
W T ‘ Transportation at La Coeperative
Transpoctation by Water Transport by Water Suctica System

without hens® w/beu‘ with hens®

BOD(5) kX1

Suspended Solids 109 97 258 78 94

Oils and Fats 51 37 70 21 25
S N

* It 1 noted m the tex that hens pollutz more than other poultry due to the eggs located m the viscera,

60

70

9.0

100

Ecoaomacs®

61  Investment Costs. In order to mstall the equipment for the suction system, the company mvested
$180,000 compared to the $1,500,000 the company would have bad to spead to mstall a chemscal
and biological treatment system.

62  Operabon and Mamtenance Costs: With the dry suction system, the company must only spend

$4,000/year for dsmiection chemucals as opposed to spending $10,000/year on chemical and
encrgy coets for the chemical/brological treatment system.

63  Payback trme: The payback time of this operation was 7 months,
It 15 assymed that costs are reported mn Canadian dollars.
Cleaner Production Benefits:

This process reduced the wastewaters of the slaughterhouse by 75% The use of dumfechon chemicals
decreased by 75% and oils and fats m the effluent were reduced by 65%.

e

Obstacles, Problems and/or Known Constrants

One of the obstacles the company had to overcome was how to mplement a suction system usng
exstng pipes and equipment. The company was able to attach the system to emsting conduits to
transport the organs to an cxsting storage area for medible parts.

Date Case Study Was Performed. This case study was performed m 1986,
Contacts and Citabon

GmaAmmnmmtdﬂEau, May 19689

deQnebec.Minmedel’Envnmnm
Source document 15 m French,
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103

104

105

Level of Detad of Source Matenal. More detad 1s provided about the slaughter industry m
geoeral m Quebec, More detad 1s also provided about the system before the changes and the
system after the implementation of the suction system

Industry/Program Contact and Address. Regional offices, addresses and phons numbers are
gven on the back of the report.

Abstractor Name and Address. Blar M Raber, Saence Applicabons International Corporation,
7600-A Leesburg Pike, Falls Church, VA, 22043

110  Keywords

11
112

113

114

Waste Type Wastewater, Food Wastes, Ammal and Manne Fats, Fats and Oils.

Process Type/Waste Source  Food Processing.

Waste Reduction Techmque  Equpment Modification, Procsss Modification, Source Reduction,
Wastewater Reduction, Jet Sprayers, Vacuum System

Other Keywords. Agnculture, Annual Cost Savings, Canade, Esvironmestal Impact Reduction,
Food Products.

(*) Dusclaimer - Economuc data will vary due to economic chmate, varymg governmental regulations and other

factors.

Keywords. Wastewater, Food Wastes, Amumal and Manne Fats, Fats and Oils, Food Proczssing, Equipment
Modification, Process Modification, Source Reduction, Wastewater Reduchion, Jet Sprayers, Vacuum System,
Agnculture, Annual Cost Savings, Canada, Environmental Impact Reduction, Food Products
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INDUSTRY/SIC CODE

Meat Processing/2011
NAME/CONTACT:

Pollution Prevention Program, North Carolina Department of Natural
Regources and Community Development, P.O. Box 27687, Raleigh, North
Carolina 27611-7687

TECHNOLOGY DESCRIPTION-

Several efficiency and process medifications were recemmended
Modifications for water use rnclude better contzul of water usage, product
losses, and waste load by supervisors, wtilizing an education program for
management and employees, installind and using valves on all hoses,
recording water use and waste characteristics, and recommending waste load
mass limitations to the <ity. Process changes to seduce waste load include
uging a dry er-=i~up of tha animal holding pens prior to washdown,
improv+<9 the paunch handling oparation; and installing a blood drain
-ystem with piping and a heavy duty pump connected to a cellection tank

FEEDSTOCKS
Beef cattle

WASTES

Blood, flesh particles, soluble protein losses and waste materials,
wastes

are high in 5-day BODS, TSS, and floatable oil and grease.

MEDIUM:

COST

CAPITAL COST- <$10,000
OPERATION/MAINTENANCE:

MONTHS TO RECOVER.

SAVINGS.

DIRECT COST. $1,500/year

FEEDSTOCK REDUCTION none

WASTE PRODUCTION: reduced 80% (60,000 lbs of BODS/year)
water use reduction of 25% (1,000,000
gallone/year)

IMPACT-

Water use and wastes are reduced.

6
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MAOLA MILK AND ICE CREAM COMPANY
NEW BERN, NORTH CAROLINA

Reduction of Dairy Waste Via Minimization of Product
Loss and Process Changes to Reduce BOD, Load

Maola Milk and Ice Cream Company (Maola) is a multiproduct dairy producing several milk products
(1 &, buttermilk, chocolate imation milk dnink, etc’), frozen desserts, juices, and frutt dnnks By the end
of 1987, Maola had fully implemented a milk loss program and had completed several process changes
that allowed for the recovery and reuse of ice cream, milk and water

The nitial source reduction measures prevented the loss of an estimated 170,000 tbs of mikk and
decreased the biochemical oxygen demand (BOD,) by 17,000 Ibs over an approximate 4 month penod
{Sept - Daec, 1986) The resulting savings in dollars were estimated at approximately $24,000 par month
When the recovery process changes were included with the milk loss program, the company estimated that
it had saved n excess of $350,000 dunng 1988 As a gauge of how much waste was being reduced at
s source, the municipal treatment works which receives Maola's wasts discharge, reported "profound
results” soon after Maola's efforts were impiemented  Influent data to the Cty of New Bemn Treatment Plant
showed a 14 7% reduction in BOD, per day and a 22 8% decrgase in suspended solids over a one-month
penod, much of which was attnbutable to the Maola program This aded the New Bern Plant in complying
with the National Pollutant Discharge Elimination System (NPDES) requirements  Although drficult to
quantfy, Maclas reduced BOD, load also translated into reduced chemical usage, less siudge
accumulation, and reduced power requirements for the New Bern Treatment Plant

Maola s interest in
ANIMAL FOOD RECOVERY SYSTEM
Check Valve a planned operation

ci ILK SALVAGE LINE IC Salvage Line Q ) for reducmg waste
Return - 5 r,_R_etgz'_ began in 1986 with
l O HEA T Return the formation of a

research team,
consisting of the
company
management and
North Carolina State
University (NCSU)
food scientists from
the North Carolina
Agncultural Extension
Service This project
team conducted a
feasibilty study for
reduction of waste
iload by the
recovery/reuse of
process waste The
Source Carawan et al 1987 scope of the study
included (1) a plamt

survey to identify
sources of milk solids losses from the production processes, (2) dentification of methods which could be

used to reduce or recover and reuse the milk solids lost from the system, (3) development of 3 conceptual

SALVAGE

TANK
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design for a recovery/reuse system, and (4) evaluation of the costs and payback penod for the identified
pollution prevention system

Most of the waste load from dairy procassing plants consist of mitk products that are ether intentionally
or inadvertently lost to the sewer system The survey team thus examined each activity that contributed
to product loss and waste load Estimated waste loads were calculated from the amount of product lost
and the BOD, ot the product Each loss activity was examined for reuse potential, as summarized in the
table below The research team determined from their survey results (Carawan, et al, 1987) that 2,290
gallons per day (GPD) of high solds productwaste matenal were recoverable (a potential vaiue of
$400,000 annually if used as ce cream ingredient), and approximately 120 GPD,of ice cream could be
recovered {valued at $80,000 annually)

Thus, the research team judged Maola to have the optimum potential for recovering as much as 2,410
GPD of ce cream ingredient valued at $480,000 annually Product recovered and not used as an e
cream ingredient could be bensficiaily used for animal food One of the conceptual designs generated for
animal food recovery, from the research study, 1s shown diagrammatically on the preceeding page

REUSE POTENTIAL OF MATERIAL

Safe for Incorporation Into Marginally Useful for Incorporation

Ice Cream Production Into Ice Cream Producton Surtable Only for Ammal Food
Raceving Bay R'W Pasteunized Surge Tank R/W Raw Processing Tank R'W
Heavy Foam from Cream Tanks Jug Fillers FRW Buttermilk Procesaing Tank R/W
Raw Blend R'W lca Cream Pasteunzer Vats R/W Juice Procassing Tank RAW
Pastunzer Surge Tank R/W lce Cream Blander F/R/W Clanfier Wash

Bag Fillers F/R/W Separator Wash

Croam Tanks RW

Holding Tanks F/R/W

Freezers

Flavor Tank F/R'W

ource WAN

RW « RiuaWash FRW = Flush/Rinee'Wash

From this inthal recommendation, Maola has installed a system to recover product-water mixtures from
the High-Temperature-Short Time (HTST) Pasteunzing System {the major contributer to product loss and
waste load) and a raw nnse recovery for the Raw Cleaning-In-Place {CIP) System The HTST System,
basically a plate heat exchanger, is the main component of the pasteurizing process When switching from
the pasteunzation of one product to another, to prevent moing of products, the HTST System must be
nnsed to clean out the remaming product in the system Maola had in the past used water nnses to ¢lean
out the system tor discharge to the sewer By diverting nnses between products 1o a recovery tank instead
of discharging the ninses directly to the sewer as was done before, most of the product is now recovered
for animal food As the table on the next page indicates, about 90% of the rinse water is reused and
approximately 75,000 pounds of dairy solids and butterfat are recovered annually A recovery tank was
also installed for the Raw CIP System, to hold recovered product from product lines that cary
unpasteunzed milk after t amves from the dary farm  This recovered product 1s also used for animal food

The table on the next page details the material diverted from the wastestream annually at Maola, as
reporied by Bullard, et al (1988)
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MATERIAL DIVERTED FROM THE WASTE STREAM ANNUALLY

7

Recovered Dairy
Matenal (b} Butterfat Solids
HTST Rinse (%) 14 8
(Reused) (ib) 939,120 13,148 61,981
% 18,802 23,555
Other Reusable Matenal (%) 35 125
{Presently Diverted to {ib) 245,960 8,644 22,136
Animal Feed, Value Shown %) 12,361 8,412
for Reuse)
{ce Cream Plant (%) 8 32
(Recovered and Reused {lb) 117,000 9,360 28,080
Maternal} % 13,385 10,670
Unreusable Waste (%) 05 4
{Animal Feed) {Ib) 804,960 4,025 28,174
($) 0 0
Source Bullard, et al, 1588
NOTES Refersences
s A Dairy Procassor Does It*, R » “Detatled Plans for the Reduction
Contact R Bullard, J Rushing and in Waste Load from a Dairy and
Dr Roy Carawan

N C State Food Scienca Ext.
Box 75624

Raleigh NC 27695

(919) 737 2956

Carawan, Proceedings of the
NC Pollution Prevention
Program  Waste Reducton
Poliuton Preventen Progress
and Prospects Within North
Carclina, Raleigh NC March 31,
1988

3

lce Cream Plant”, by R Carawan,
J Rushing and R. Bullard Feb
1987
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MOUNT DORA GROWERS COOPERATIVE
MOUNT DORA, FLORIDA

Reuse of Washwater for a Fresh Citrus Packinghouse

The Mount Dora Growers Cooperative represents 46 ctrus growers in central Flonda The
Cooperative s packinghouse which has been a landmark in the city of Mount Dora for aimost 75 years, I1s

where oranges grapefruts and tangennes are cleaned and prepared for shipment to out-of-state retail
outlets

In 1988, the Cooperative became
concerned with the amount of wastewater it
generated On a typical day, the Cooperative
generated 10000 fo 20,000 gallons of
wastewater With the assistance of Boyle
Engineenng Corporation, the Cooperative has
instalted (December 1990) a water
pretreatment and reuse system that enables
the packinghouse to reclaim and reuse their
water 20 to 40 times over The resutting daily
water savings can exceed as much as 19 000
gallons

Waste washwater i1s generated from a
number of operations conducted at the
packinghouse including detergent washing,
disinfection  waxing, and celonng The
chemicals used in these crrus prep operations
are histed on the next page

The frut s first cdisinfected wrth a
chlonnated water spray and then washed with
detergents and wething agents to remove
pesticides residuals sooty mold and dit A
solubie red color addtive 1s then applied to - S .
accentuate an orange color appearance {0 the actual yellow, yellow-green color of the fruit  The frutt skin
15 coated with an FDA food grade wax emulsion pnimarily to seal the porous skin and lessen any
dehydration and help prevent spoilage dunng shipment A fungicide 1s also added o retard spoilage

The charactenstics of the waste water depend on the type of ctrus being processed The water
generally contains residuals of cleaning chemicals, wax and oil, sand, sooty mald, and frut debns (navels
and leaves) The strength (1 ¢ amount of chemical additives used) of the washwater 1s dependent on the
frutt type time of season and the condition of the frut upon amval from the groves

The Cooperative had discharged ts washwater 1o the local cty waste water treatment plant (WWTP)
but switched to alternative means over concerns about the relative strength of the washwater Parameters

of pnmary concern to the cty are total Kjeldahi nitrogen (TKN) chemical cxygen demand (COD), total
suspended solids (TSS), ol and grease, and copper

A




TYMCAL CHEMICALS USED AT
FRESH CITRUS PACKINGHOUSES

Fyngion Compoyndy

Cruntection Chiorme

pHt Butter Potassum Hydroxioe
Socium Hydroxie

Moid Srpper Glyeot Ether
Naphthalere Sultanats
Phenol

OatergentWerting Non lonic Surfactant
AQenty Polyphosphune

Qrthophenyl phenol

Wax Ammomated Wood Resn
Shellac

Fungicide Thisbandizzole

Color (Earty Frug) FDA fled Dye 92
Surtactants
Pine Od

Canker Control Ammomum Chioride
Quatemary Ammania
EDTA

Cther Traces of Grovas-Apptied
PesticcaHertcds FunQicade

Scurce Melear and Souch 1590
-~

Source Melear & Bouch 1990

The Cooperative contracted Boyle
Engineenng Corporation of QOrando, to
evaluate pretreatment options for the Coop s
combined washwater fiow, which ranged from
10,000 - 20 000 gpd

The pretreatment option chosen was a
coagulation, flocculation, and primary
sedimentation system  The pretreatment
system, which was started in October ot 1988,
consisted of three primary components a
10,000 gallon clarher (see photo, on
preceeding page), a seplic tank, and a drain
field The performancs, based on the average
of five monthly compostte samples collected
between December 1988 and Apnl 1989, 1s
shown below

The modiied septic tank system, which
serves as an aerobic digester and sludge
thickener receives sludge 2-4 tmes a day
Supematant overflows to a dran field,
stabilized solids are removed penodically and
are appled to a local citrus grove owned by
the Cooperative

The reuse system was developed in conunction with the pretreatment systam and created a clean
technology that allows reclaimed water to be reused approximately 20 40 times before being replaced The
system includes a 1,100 gallon polypropylene reservoir (see photo, preceeding page), a two HP
recirculation pump, a canister filter with a removable micro-mesh cartndge element, and a chiorinator A
flow ciagram ot the Cooperative s washwater reuse facilities 1s shown on next page

The effluent drains by gravity into the reservoir, which
provides adequate contact time for chlonnation (in accordance
with State regulations - Chapter 17-610, FAC ) Chionnation
also minimizes algae growth in the rsuse system If necessary
make-up water is added to the reservorr from the potable water
system A surfactant i1s used penodically to reduce foaming
that 1s caused by the color-add process for eary season
aranges

Four reported beneftts of the new pretreatment and reuse
system are 1) waler conservation, 2) compliance with water
restrictions, 3) use of a viable disposal method and, 4) lower
operating costs

PRETREATMENT PERFORMANCE

Parameter Removal (%)

TSS 78
cop 60
BOD 50
TKN 49
TP 63
Copper 61

Oll & Grease 60

The capttal cost of the pretreatment system was approximately $15 000, and $5,000 for the reuse
system Annual operating cost are approximately §8 000 The plant Cooperative spends less than 1 1/2

hours each day on facility operation

In the citrus growing areas of Flonda water and sewer charges are currently $2 00 - $5 00 per thousand
gallons and are expected to significantly increase in the future Based on figures accumulated since
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MOUNT DORA GROWERS COOPERATIVE
WASHWATER REUSE FACILITIES

Chlorine Wax Emulsion

l

SHING ~—~— DISINFECTION —> WAXING TCOLURATTON——-) DRYING —> BOXING

Red Jye

Recliimed Water

CRATE & TRUCK

Reclaimed Water

REUSE STREAM

TRAILER RINSING > WASHWATER 3

1 2 mg/1 Chiorine

RESERYOIR — 3 RECYCLE PUMP

Make-up Water
Chlorire
Surfaarant

1 2 mg/1 Chlbeine

Cuaternary
Armon {um

PACKINGHOUSE PRETREATNENT

SYSTEM

REUSE
SYSTEM

mg/1 2luminum chloride

0.5 mg/1 palyner

> FILTER > «ECLATHED WATER

Chlorine

Note Dashed( )lnes ndicate processes (1 e coloration) which are not conducted on late season fruit

Source Melear and Bouch

1990

system start up, the Cooperative has estimated a reduction of total water usage and sewer disposal costs
from $750/month to $25/month  Although there are added chemical purchase costs of approximately

$150/month, the Cooperative

NOTES

Company Contacts

Roben Blairs General Mgr
Mount Dora Growers Cooperative
PO Box 36

Mount Dora FL 32757

(904) 383 4114

estimates that t will recover intial capal costs within 2-3 growing seasons

Referencas
Enk Melear « Prefreatment and Reuse of
Boyle Engineanng Corp Washwater for Fresh Citrus
320 E South St Packinghouses” bty € Melsar and

Oranda FL 32801
(407) 425 1100

D Bouch presented at the Fouwth
Annual Food Industry
Environmental Conference,
November 12 14 1990 Atanta, GA
{sponsored by Georgia Tech
Ressarch Insttuta)
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