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1.0 INTRODUCTION

1 1 Background

Under a contract with the UnIted States Agency for International Development (USAID),
Development Alternatives Incorporated (DAI) is ,Performrng an Industrial Wastewater Discharge
Prevention (IWDP) Program m Amman, Jordan The IWDP Program IS one of lhe four
components of the Water QualIty Improvement and Conservation (WQIC) project funded by
USAID The Program IS berng performed by DAI With full coordrnatIon between the JordanIan
MIillStry of Water and lITIgation (MWI) and lhe Amman Chamber of Industry (Chamber)

The IWDP Will be performed lD three phases The fIrst phase reqUIres completIon of
eIght pollUtion prevention/waste mmimIZat!on (PPIWM) opporturuty audIts by DAI and Its sub­
contractors The second phase reqUires completion of FeasIbilIty Studies (FS) for four of the
audIted facl1lues Fmally, demonstration projects Will be completed for selected FS faCIlIties

Due to the high cost ot waste treatment, as well as the need to mmlllllze waste of raw
materIals and resources, It IS ill the best lllterest of busmesses and mdustries to ml111IDIZe therr
wuste generatmg practices Comparues WIth effective PPIWM programs may well be the lowest­
cost producers of goods due to their effiCIent practices Waste management practices can
lllclude

Reduce waste generation

• SUbStitutIon of less hazardous raw matenals ill product manufacture
• AlteratIon of products manufactured to elumnate need for hazardous matenals use
• Replacement or upgradmg of outdated or meffIclent process eqUIpment
• Development of employee tralillDg programs to ensure employees effiCIently

manage raw matenals and resources

2 Reuse waste matenals pnor to dISPOSal

• Reuse of uncontammated raw matenals and resources (mcludmg water)
• Reprocessmg of preViously dIscarded matenals (e g , off-spec matenals, used

materIals)
• On SIte recovery of reusable matenals (e g , used solvents, waste heat. scrap)

3 Recycle waste materIals

4 Treat wastes and dISpose of residues

The audIts performed durmg tIns project wIll evaluate all avaIlable waste management
alternatives and wIll prOVide SIte specIfic recommendations to asSISt the study mdustry 10

developmg a comprehensIve waste management strategy

1-1



1 2 ObjectIVes

The faculty PPIWM audIts are designed to assess the potentIal for pollUtion prevention
and waste mlllllDlzatlOn at the study facilltles The goal of eacb audIt IS to evaluate and IdentIfy
all possIble PPfWM, wastewater clean-up, and water conservatlon technIques that are approprIate
for the study facIlIty AudIt documentatIOn wt.!.l COnsISt of a background PPfWM assessment
paper and an audIt evaluatIon report ThIs document IS mtended to serve as the PPfWM
background paper for the meat and poultry processmg mdustnal sector

The specIfic obJectlves of thIS audIt are as follow

ReVIew general mdustry background data and IdentIfy "state-of-the-art" processmg
and waste management practIces

2 Work on-SIte WIth mdustry representatIves, mmistry OffiCials, and other mterested
groups to review current processmg procedures and IdentIfy pOSSIble PPIWM
optIons

3 Develop a report that evaluates all pOSSIble PPIWM alternatives and prOVIdes
recommendatIOns to the mdustry

In order to complete the fIrst obJectlve, a comprehensive lIterature reVIew was performed
ThIS review mcluded searches of the U S EPA Pollutlon PreventIon Informatlon Clearmghouse
(PPIC) repOSItory (and Its correspondmg database PIES), on-hne lIbrary catalog databases,
pollutlon PPIWM bIblIographIcal references, and personal contacts WIth pollutlon preventIon
speCialIsts The revIew resulted m the Identlfication of numerous references With a range of
very general to very speCIfic PPIWM techruques Source documents were assessed to determme
theIr applIcabIlIty to thIS project and categorIzed approprIately Documents pertment to thIS
project are mcluded as AppendIX A (Fact Sheets), AppendIX B (Case StudIes) and AppendIX C
(BIblIography)

Followmg completIon of the lIterature reView, the audit team wIll perform the on-SIte
audit of the mdustnal facIlIty The audIt WIll be performed WIth close consultatIon of mdustry
representatIves to ensure that they are aware of and support proposed actIons AudIt actIVIties
WIll mcluded the careful gathermg of baselme water use and waste generatIon data, IdentIficatIon
and assessment of potentIal PPIWM OptIons, and solICitatIon of Ideas and proposals from
management and productIOn lme staff

Fmally, the audIt findmgs WIll be summarIzed and optIon evaluated m 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 mclude both techmcal
PPIWM recommendatIons (e g ,housekeepmg practIces, treatment OptIOns, etc) and suggestIOns
tor PPIWM trammg for faCUlty staff and follow-up studIes to assess program successes

1-2
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2.0 INDUSTRIAL HISTORY

2 1 Red Meat and Poultry Slaughtenng Industry ill Jordan

The Am Ghazel Slaughterhouse IS the only facl..hty ill the City of Amman, Jordan that
provides red meat and poultry slaughtermg serVices The faclhty IS partly owned by the Greater
Amman MUnIcipalIty A recent study [COWS/RSS July 1993] evaluated process and operatIonal
charactenstIcs of the Am Gbazel faculty and provIded recommendatIons regardmg the control
of wastewater discharges The mformatlon m thIS sectIon of £he report IS summanzed from thIS

preVIOUS evaluatIOn

The Am Ghazel faculty was bUIlt III 1967 and has been expanded m several phases smce
that tIme The buIldmgs, eqUipment and facultIes are relatIvely old and outdated A
replacement facIlitY IS under development III Marka, but wIll not be completed for several years
The Am Ghazel facIlity, therefore, WIll lIkely contmue Its operatlon for at least 5 years

The operatIOns at the Am Gbazel faCUlty mclude two pnmary productIon hnes One lme
IS for the slaughter and processmg of cattle and sheep and the other IS for the slaughter and
processmg ot poultry (chIckens) The productIon capaCIty reported for thIS fac1.hty IS prOVided
m ExhibIt 2-1

ExhIbIt 2-1 ProductIOn CapaCIty at the Am Ghazel Slaughterhouse
(From COWS/RSS 1993)

Type of Aruma! Number Killed LIve WeIght Killed
(per day) (tons/day)

Sheep 3000 90

Cattle 200 100

ChIcken ooסס3 45

Due to unport of meat from other foreIgn markets, the faCUlty was not operating at
capacIty durmg the 1993 study The actual productIon rates for the Am Ghazel faclilty,
recorded dUrIng the 1993 study, are proVided m ExhIbIt 2-2

2-1



2-2

ExhIbIt 2-2 Actual ProductIOn Rates Dunng 1993 Facility Study
(From COWS/RSS 1993)

The water used at the Am Ghazel faCIlIty IS proVided by the mUlllclpal supply system
The \X;ater consumption rateS are reported as

ThiS level of water consumption IS low compared to mdustry averages reported for the Umted
States hO\l;ever, the prevIous study tndlcated that opportumtIes for water use mlmmlzatlOn were
apparent

I
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1
1

150 m'/day
480 m'/day

Sheep and Cattle Processmg ­
Poultry Processmg -

Type of Annnal Number Killed LIve WeIght Killed
(per day) (tons/day)

Sheep 1000
;

30

Cattle 30 15

Chicken 25000 38

PrevIous studies mdlcate that the prtrnary pollutants of concern for the faCllity are BOD I

total suspended solids (TSS), fats, OllS and grease (FOG), pH, and fecal colIform bactena ThIS
IS consistent WIth typical slaughterhouse operations (see Section 4) The slaughtermg operation
IS the source of the hIghest pollutant loadmgs, With blood contrlbutmg a high BOD load Blood
and paunch manure are reported as the pnmary sources of BOD and solIds loadmgs The
arithmetic means for several parameters were developed from 30 samples collected durmg the
prevIous study The results of these analyses are provided m Exhibit 2-3

Wastewater generated by thiS facility IS discharged to the sewer system for subsequent
treatment at the mumclpal wastewater treatment faCUlty The discharge reportedly contams hIgh
levels of Biochemical Oxygen Demand (BOD) and suspended soltds and IS not m comphance
WIth applIcable dIscharge requrrements Wastewater flows are not routmely measured, but are
assumed to be eqUlvalent to the water consumptIOn rate of 630 rrr/day The fac111ty also
generates approxunately 3 m'/day of samtary wastewater

The slaughtenng and processmg operatIons at thiS facility are consistent WIth those of the
llldustry however, due to the age of the facIlIty and processmg eqUlpment, the level of
automation IS mmimal, WIth many operatIons performed by hand An overview of these
processes IS provided m Section 3 of thiS paper
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ExhIbIt 2-3 Mean Pollutant LoadIngs from the Am Ghazel Facility
(From COWS/RSS 1993)

Arumal Flow pH BOD COD TSS
(m'/day) (mg/l) (mg/l) (mg!l)

Sheep!
Cattle 150 70 5600 8400 2135

Poultry 480 6 1 2350 5940 1620

Total 630 68 3120 5550 1750

The 1993 study of the facilIty recommended several PPIWM practIces mcludmg
development of better handlmg procedures for blood and paunch manure and proposed several
end-of-plpe treatment technologIes for control of dIscharges to the sewer system

2-3
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3.0 PROCESS OVERVIEW

3.1 Red Meat Slaughtenng and Processmg

The slaughter and processrng of meat for human consumptIon is an mtegral segment of
the food processmg mdustry In most countries ...Dependmg on the size of the populatIon and the
area served by the slaughterhouse, a facilIty may handle anywhere from several ammals to
several thousand ammals per day In addItIon dependmg on local demand, a slaughterhouse
may handle one or several types of ammal The functIons of a modern slaughterhouse are
descnbed by Veall (1992) as follows

• ReceptIOn and lalrage
• SlaughterIng and bleedmg
• Dressmg of 3Jl1mals
• Edible by-products recovery and processmg
• Inedible by-products processmg
• Storage of meat and by-products

Regardless ot the type of arumal handled at a slaughterhouse, the general processes and functIons
remam the same A dIagram of the process flow ill a typICal slaughterhouse IS shown m ExhIbit
3-1

3 2 Poultry SIaughtenng and Processmg

The operatIon of a poultry slaughtenng and processIng faculty dIffers from facilmes
deSigned for larger arumals lD several ways First, the number of ammals handled at a poultry
slaughterhouse is usually much higher than for large arumals, often exceedmg 10,000 ammals
per day Because of thIS, the !lve arumal reception and larrage facuItIes must be deSigned to
accommodate the large number of arumals that wul be processed Second, the slaughtenng
process is generally more highly automated ill order to process the larger number ammals
AddItIOnally, the eqUIpment used to process the large number of carcasses requrres a hIgher
degree of automatIon

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

• Receivmg (receptIon and larrage)
• Slaughtenng and bleedmg
• Deteathenog
• EVlsceratlllg
• ChIllrng, packmg and shlppmg

3-1
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ExhIbit 3-1 - Process Flow m a TYPical Red Meat Slaughterhouse
(From Dnelopment Document for Red Meat Processmg, USEPA 1974a)
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Generally, the brrds are slaughtered by severance of the Jugular vem either mechamcally or by
hand The feathers are then removed by a "scaldlDg" process where high temperature water or
steam IS sprayed on the carcass, or the carcass IS Immersed m a tank of hot water Feathers are
then removed by a combmatIon of mechamcal and hand PickIng Followmg feather removal,
the carcass IS eVIScerated and edible by-products are removed for further handlmg The head
and lungs are also removed at thIS stage of processmg, and the carcass IS washed and prepared
for chillIng, packmg and shIppmg A flow diagram for a typical poultry processmg facIhty IS

prOVIded III ExhIbIt 3-2

3-3
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4.0 WATER USE AND WASTE GENERATION

4 1 Water Use m Meat and Poultry Siaughtermg and Processmg

Water IS used extensIvely for cleanmg and/processmg at faculties engaged m the slaughter
and processmg of both red meat and poultry Several lIterature sources provided estlIDates of
water flow reqUIrements for typical meat and poultry processmg facultIes The reported values
are summarIzed ill Exhibit 4-1

Wastewater IS generated III a slaughterlllg operatIon from the cleanmg of products, and
the removal of unwanted matenals Nearly all of the operations wlthlll a slaughterhouse
generate some wastewater, however, the pnmary sources are the slaughtermg floor (IncludIng
bleedmg processes), scaldmg and eVIsceration operatIons (poultry only), and paunch removal
Addltlonally, carcass washmg, viscera and offal processmg, and floor and eqUipment washIng
also reqUlre large volumes of water (USEPA 1974a , VeaH 1992)

Exlnblt 4-1 Water Use m the Meat and Poultry Siaughtenng and PrOCessIng Industry

Reported Flow Industry Segment Data Source
(hters/ammal)

1000-1200 Cattle - Slaughter only VeaH 1992

2000-2400 Cattle - Slaughter and by product
processmg

2650 (1) Red Meat - Sunple slaughterhouse USEPA 1974a
3690 (1) Red Meat - Complex slaughterhouse

19-38 Poultry - Boiler productIon MeVaugh 1979

32 Poultry - Slaughter and EVISceration Kerns and Holemo 1973
40 Poultry - WIth further processmg

(1) LIters per 500 kg lIve weIght killed

4-1
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4 2 Waste GeneratIon m the Meat and Poultry Slaughtermg Industry

The prunary pollutants of concern m the meat and poultry slaughtering mdustry, as
reported m the lIterature (USEPA 1974a, Hrudey 1984 , Cooper, et al 1979), mclude the
followmg

,-
• Biochemical Oxygen Demand (BOD)
• Chemical Oxygen Demand (COD)
• Suspended Solids (TSS)
• Dissolved Sohds (TDS)
• Fats, oils and greases (FOG)
• Nitrogen (ammorua, total KJeldabl mtrogen)
• Phosphorus
• Chlondes
• pH
• Pathogemc orgamsms

Dependmg on the types of processes un.hzed by a given facility, the concentratIons and loadmgs
of these pollutants may vary wIdely

The pollutants are rntroduced to the wastestream m the form of blood, paunch or rumen
contents, fecal matter, washrngs and meat reSidues, fats and greases, feathers (poultry), and SOlI

The pollutants enter the wastestream through nearly all processes, however, the hIghest loads
are reportedly mtroduced rn the followlllg areas

• Siaughterlllg and bleedIng - Blood, washrngs, fecal material
• Paunch or Rumen contents - PartIally digested feed, manure, washmgs
• Floor and eqUipment washlllg - Blood, fecal matenal, meat reSidues, fats, feathers
• Carcass c1earung and preparation - blood, meat reSIdues, fats, feathers
• Rendenng - Fats, meat reSidues
• EdIble and medlble by-products - Meat reSidues, fats, blood

Water conservation and PPIWM actiVIties should, therefore, focus on these production
processes

4.3 Umted States Effiuent GUIdelines

The Urnted States EnVironmental Protection Agency (USEPA) has establIShed numencal
"effluent llIllitatlOns" for several categorIes of the red meat slaughtermg and processmg mdustry
These IUlllts, however, apply only to facIlItles that dIScharge treated effluent dIrectly to a
receivrng water Faculties that dIScharge wastewater to a murucipal treatment plant are regulated
dIrectly by the local muruclpal government There are no national effluent gUldelmes for the
poultry slaughtenng and processmg mdustry

4-2
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The limItatIons established by USEPA are based on an evaluation of the "best avaIlable
treatment (BAn R for the types of wastes generated by the meat slaughtermg and processmg
mdustry 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 publlshed III "productIon-based" format, thus, each facility WIll
receive umque concentration-based limIts dependIng on the productIon rate at the facIlIty
Umque lImitatIons are also developed for both a "dally maximum" (average over a calendar
day), and a "monthly average" (average over a calendar month) A summary of lImItatiOns for
selected meat processmg mdustry categorIes IS provided m ExhibIt 4-2

ExhIbIt 4-2 Selected USEPA Emuent LIDlltatlODS

(All umts are "kilograms per 1000 kIlograms LWK"
(LIve Weight Killed) unless otherwise noted)

SlDlple Complex ffigh-Processmg
Slaughterhouse Slaughterhouse PackInghouse

Pollutant
Dally Monthly Dally Monthly DaIly Monthly
Max Avg Max Avg Max Avg

BODS 024 o 12 042 021 048 024

TSS 040 020 050 025 062 031

FOG o 12 006 o16 008 026 013

Fecal 400/100 400/100 400/100 400/100 400/100 400/100
Collform ml max ml max m1 max ml max ml max ml max

pH 60- 90 60-90 60-90 60-90 60-90 60- 9 0

[Source Umted States Code of Federal Regulanons (40 CFR Part 432)]

In addltlon to the numencal effluent gUldelmes for dIrect dischargers, USEPA has also
establIshed "general and specIfic prohIbItiOns" that apply to all mdustrIai faCIlItIes (mcludmg
meat and poultry slaughterhouses) dlschargmg to mumcIpai wastewater treatment facI1ltles
These prOhIbItions state that no mdustnal user of a mUlllclpai wastewater treatment plan can
dIscharge any pollutant, or combmation of pollutants that cause "Pass Through" or
'Interference" at the treatment plant In the context of the regulatIOns. "Pass Through" and
"Interference" are speCIfically defmed, 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 lIDplement the USEPA regulations, most muruclpal governments establIsh site-speCIfic
numencal llIllitatiOns applIcable to mdustnes that are served by the sewer system These
IUUltatiOns may be based on the treatment capacIty of the mUnICipal treatment plant, or on the
technology available to mdustnal user to control Its dIScharge FaCIlIty speCIfic lImits are
Imposed and enforced by the mUillcipallty through dIScharge permIts In the Uruted States
permIts Issued to dIfect and mdlfect dIschargers are enforceable by the Federal, State and local

I
governments and prIvate cItlzeflS
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5.0 POLLUTION PREVENTION AND WASTE MINIMIZATION

The type3 of pollutants llltroduced and wastewater flows generated by the meat and
poultry processmg mdustryare Ideal candIdates for PPIWM actIvItIes In general, the wastes
generated by thIS mdustry group are orgamc and non~hazardous, thus, they are more easily
handled and reprocessed Slaughterhouse wastes are often amenable to reuse or recyclmg In

,f

order to recover the nutrIents, oils, or other by-products that remam In the organIc matenal

The hIgh volumes of water used for clearnng and proceSSIng meat/poultry and their by­
products can also be reused or recycled In many facilltIes Water conservatIon has been
practIced by many slaughterhouses, as well as other food processmg facilltIes, and documented
In successful case studIes Several of these are mcluded m AppendIX B of thIS report

5 1 Water ConservatIOn TechnIques Used by the Meat and Poultry Slaughtenng
Industry

Studies have sho'Yn that as water use Increases at a meat processIng facilIty, Its overall
waste load 10creases (EPA 1974a , Hrudey, 1984) Where water IS used mdlscnmmately,
valuable recoverable product matenals (e g , meat by-products, blood, fats and greases) will be
lost to the sewer EffiCIent utIlizatIon of water at meat and poultry process1Og facIlItIes should,
therefore, result m lower costs for water consumptIon and waste dISPOSal as well as mcreased
revenue from reclallDed wastes Water use mlIllDlIzatIon technIques have been successfully
demonstrated 10 a number of facIlItIes and have resulted m substantIal cost savmgs Several case
studIes WhICh document these successes are prOVIded 10 AppendIX B of thIS report In addItIon,
AppendIX A prOVides a varIety of PPIWM fact sheets and gUIdance materIals that may be useful
In estabhshmg a PPIWM program at food process1Og faCIlItIes

To begm a successful water conservation program, plant management should establIsh
speCific goals for specIfic processes The first step In the program requIres an Inventory of all
water uses throughout the facJ.hty ThIS mventory 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 meach segment of production Hrudey (1984) proposes
the establIshment of m~plant controls based on the followmg premISes

• Downstream removal of pollutants IS not as effiCIent as theIr lll1tlal exclUSIOn from the
sewer

• All drams should be eqUIpped WIth threaded covers to dIScourage therr removal ThIS
wIll reduce the posslbI.hty of large solIds bemg flushed WIth hIgh volumes of water
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Literature sources descnbe water conservation methods apPlicable to slaughtermg
operatIons The USEPA (1974a) suggests several methods for water use conservatIon Several
example of these practices are provided below

Several types of PPfWM tecbruques which demonstrate these water conservatIon are
descrIbed lD the lIterature Specific case study examples and references are provided ill

Appendices B and C

The USEPA (1974a) suggests numerous PPIWM opportunltles A few examples of these
techmques, applied to the processes and pollutant sources deSCribed In Section 3, are prOVided
below In additlOn, Exlublt 5-1 prOVides an overview of a waste reduction program suggested
by USEPA for the red meat slaughterIng and processmg mdustry

Due to the nature of wastes generated by the m and poultry slaughterIng and
processmg mdustry (I e , blood, meat reSidue, fats and gr~...LSes, etc), recovery and reuse
techruques 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

I
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Waste MJ1lllDJZatlOn Used by the Meat and PoultrY Slaughtenng Industry

Replace dnlled spray pipes With more efficient spray nozzles
Replace washwater valves with hand, foot or knee operated squeeze valves
Install foot pedal operated handwashmg and dnnkmg water sources
Install spray washers or nnsers that operate on timers (set to reduce wash time)
Replace water-based chIllers wIth cryogeniC (e g , rutrogen) type coolers
Use low volume, high pressure sprayers for clearung operations
Utilize low contammatJon wastestreams for lower quality needs

Reception and Larrage Pens should be covered and dry cleaned to mlDlIllize water use
and contamrnatlon Manure can be collected and used as fertIllzer

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 appropnate followed by controlled wet clean-up

Slaughtermg and Bleedmg Blood should always be collected and used and should not
be sewered Water or steam are not necessary 10 the blood colle _Ton process Blood
should be cleaned from slaughter area usmg dry tecbruques 1100d water can be
evaporated to concentrate protems DrIed blood should be mIX WIth feed or manure
and reused

•

•

•

•

•

•

•

•

•

•

•

•
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• Paunch/Rumen Removal Water should not be used for InItial dumpmg of paunch
matenal Dumped paunch should be collected and removed by dry methods followed by
high pressure clearung WIth mimmal water use LIqUids screened from paunch should
be evaporated or rendered, but not sewered

• ScaldIng tanks (poultry) Collection screenmg settlmg and reuse of thiS water should
be considered Slow dramage of the taryc should be practiced to mmlmlze shock loads
the treatment system

In addition to these PP/wP techmques, the hterature IS replete WIth examples potential
uses for ammal by-products The Food and Agriculture OrganIzatIon of the Umted NatIons
(FAO) has publIshed gUIdance and biblIographIcal mformatlon on anImal by-products utIlIzation
(FAO 1989 and FAO 1982) These documents descnbe many successful technIques currently
bemg practiced by tacllltIes throughout the world Addmonal case studIes and examples are
prOVided m the selected case studIes and references III AppendIces B and C of thiS paper

5 3 Treatment TechnolOgIes Used by the Meat and Poultry Slaughtenng Industry

Slaughterhouse wastes are generally In the form of concentrated lIqUId wastewaters or
solId organIC wastes The lIqUId wastes are typIcally dIscharged to a mUlllclpal sewer system
or are treated on-site and dIscharged to a recelvmg water SolId wastes may be use dIrectly as
tertIlIzers, mIxed With feed as a protem supplement, rendered for recovery of fats and greases,
or landfllled as solId, non-hazardous wastes

The lIqUId wastes generated by a slaughterhouse are charactenzed by hIgh BOD,
suspended solids, and dIssolved solIds WhIle the orgaruc constituents of these wastewaters are
readIly bIOdegradable, and may be compatIble With the treatment processes pm\. Ided by
mUlllcipal 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 loadmgs or slugs that can
overload or upset the mumclpal wastewater treatment plant, several m-plant treatment options
are avaIlable These treatment processes can be categonzed as eIther phySIcal or bIologIcal
systems ChemIcal treatment of slaughterhouse wastes IS not generally practiced, unless the
tacIllty WIshes to remove dIssolved solids, nutrIents (mtrogen and phosphorus), or extract
selected proteInS for further processmg A schematic dIagram of a wastewater treatment system
at a red meat slaughterhouse, pnor to sewermg, IS prOVIded 1.0 ExhIbIt 5-2

5 3 1 PhySIcal Treatment Systems

PhySIcal treatment processes at slaughterhouse faCIlItIes can !Delude flow and loadIng
equalIZatIOn basms, screens and filters, and, fat, 01] and grease separation UnIts These
processes and theIr applIcations are descnbed below
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ExhIbIt 5-2 Integrated Treatment System at a Red Meat Slaughterhouse
(From Devewpment Documentfor Red Meat Processmg, USEPA 1974a)
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Fats, oLls and greases (FOG) can be removed from the wastestream by a variety of
methods mcludmg, catch basms, skImmers, and dissolved aIr floatatIon systems

Skunmers can be used to remove FOG where they are suspended m the wastestream
These systems allow and encourage the suspended FOG to coalesce on the surface of the
separation umt where they can be removed by manually operated or mechamcal skunmers

Catch basms are relatIvely sllllple umts that trap large solIds and floatable matenals, but
allow unrestricted flow to the wastestream Trapped solids and floatables must be routmely
removed from these systems to ensure theIr proper operation Removal can be performed
manually, or mecharucally usmg a combmation of skImmers, rakes and vacuum eqUIpment

Flow equalIzation IS a relatively Simple process that can yield substantIal benefits With
respect to mltlgatrng shock loads to a mumclpal treatment plant Equalization facIlities COnsist
ot tanks and baslllS that hold flows from various processes, miX these wastestreams, and release
a wastestream to the sewer at a relatively constant rate

I
I
I
I
I
I
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I
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Flow Equaltzatlon

Fat. 011 and Grease Removal

.-
Equahzatlon basms allow slaughterhouse facl11tles to combme high and low strength

wastes and control the rate ot dIscharge to their own treatment system, or a mumclpal sewer
ThiS process reduces the potential for sporadIC dIscharges of high strength wastewaters and
allows the facIlIty to release Its wastestream under controlled condltIons and durmg peflods (such
as late nIght) when the mUnIcipal treatment plant may more readIly accommodate the additional
loadmg These systems are also attractive due to their low capital cost and mlllimal operation
and mamtenance reqUIrements

Screens and Filters

Screens and filters can be mstalled m a slaughterhouse faclhty on mdlvldual process
wastestreams or on the combllled wastestream pnor to sewerlllg In addition screens can utlhze
a statiC, vIbratmg, or rotary deSIgn, dependlllg on the charactenstIcs of the solIds to be removed
Screens can be used both as prehmmary treatment to ffilillIDIze loadmgs to subsequent bIOlogIcal
systems, and to protect pumps and plumbmg from damage caused by sohds As With
equalIzation umts, screens are slffiple to Install and operate, and reqUire low capItal expenditures

A large percentage of the wastes generated at a slaughterhouse enter the wastestream III

the form of solIds These wastes lllclude meat cuttlllgS, 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 wastestrearn The soluble organIC matter exerts a hIgh
BOD load and Illtroduces nutrients to the wastestream that WIll have to be removed by the
muruclpal treatment plant The overallioadlllg from these solIds can be reduced therefore, by
removlllg them from the wastestream through screenmg and filtration pnor to dIscharge the.
sewer
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DIssolved aIr floatation (OAF) UnIts are hIghly effectIve 10 removmg dIspersed FOG from
the wastestream These uruts utilIze fIne aIr bubbles, WhICh are produced by dIffusers In the
bmtom of the separation tank, that promote the coalescmg of the FOG as they ascend through
the wastewater The coalesced FOG IS then removed by manually operated or mechamcal
skImmers

The FOG removal systems described abeve each reqUIre a moderate capItal expenditure
and must be properly operated and maIntamed to ensure effiCient pollutant removal The
advantages to these systems, however, can mclude sIglllfIcant reductIOns m difficult to remove
contammants, and the capture of arumal 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 apphed to these
wastestreams A brIef deSCription of anaerobIC and aerobIC treatment systems and thelf
applIcation to slaughterhouse wastestreams IS prOVIded below

AnaerobIC Treatment Systems

AnaerobiC lagoons are WIdely used by slaughterhouses to reduce orgarnc loadmg pnor
to secondary treatment on-sIte or to dIscharge to the murncipal sewer system These systems
can reportedly remove up to 95 percent of BOD and TSS and routmely 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 mclude the
potential for sIgrnficant odor generatIon and high ammorua concentratIons m the effluent

AnaerobIC contact systems are equally applIcable to slaughterhouse faCIlIties, however
they reqUIre sIgmficant expendItures for eqUIpment and operation, and are not Widely used
Their advantages mclude a high BOD removal rate In a short tllTIeframe Disadvantages mclude
high cost and operatIonal difficulties

AerobiC Treatment Systems

AerobiC treatment processes are generally used by the slaughterhouse mdustry as
secondary treatment pnor to direct dIscharge to a receIvmg water The relatIvely hIgh capItal
and operatlon and mamtenance costs for these umts generally preclude their use to pre-treat
wastes pnor to disposal to mUnIcipal sewers Because the wastewater at the Am Ghazel facl1lty
IS dIscharged to the sewer system. a detatled descnptlon of these processes IS not prOVided In
thiS section A lIst of the different types of aerobiC processes that have been used by dlreCI
dlschargmg slaughterhouse facIlItIes, however, mcludes aerated lagoons, aerobiC lagoons
activated sludge, trIcklIng fIlters, and rotatmg bIologIcal contactors (RBC) A summary of the
performance characterIStIcs of each of these seconciary treatment processes IS proVided m Exhibit
5-3, below
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Secondary Treatment System Water Wasteload Reduction
I

(number of systems used Average Values Exem'(lary Values
to determine averages) BODs 5S Grease BODs 55 Grease

Anaerobic + Aerobic
lagoon (22) I 95.4 93.5 95.3 98.9 96 6 98 9

I

\naerobic + aerated +
\erobic lagoon (3) 98 3 93.3 98 5 99.5 97.5 99 2

Anaerobic Contact Process +
\erobic lagoon (1) 98.5 96.0 99.0

extended Aeration +
Aerobic lagoon (1) 96 0 86.0 98.0 96 0 86 0 98 0

Anaerobic lagoon + ~otatin~

niologica1 contactor 98.Se --
Anaerobic lagoon + Extended

Aeration + Aerobic lagoon 98e 93e 98e

Anaerobic 1a8oon +
Trlck1ing filter (1) 97.5 94.0 96.0

2-Stage Trickhng filter (1) 95.5 95.0 98.0

~erated + AeroblC
lagoon (1) 99.4 94.5 -- 99.4 94.5 --

Anaeroblc Contact (1) 96.9 97.1 95.8 96 9 97.1 95.8

e - estunated

ExhIbIt 5·3 Performance of Vanous Secondary Treatment Systems
(From Development Document for Red Meat Processmg, USEPA 1974a)
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A Checklist of Water Conservation tdeas
For

Tlus checklIst proVIdes water conservatIon tIps successfully Implemented by mdustnal and
commerClal users TIns hst has been reVlsed from the angmal copy first pubhshed and dlstnbuted
by the Los Angeles Department ofWater and Power

ood Processing
In,dustries

o Evaluate the feasibility of installing
cooling towers

o Study the potential for screening and
disinfecting reclauned water to in­
crease the number of Urnes it can be
re-used

ReVIew the information developed durtng the
survey to identify the major water-using opera­
tions and review the water re-use praCtices cur­
rentlyemployed

Develop plans to improve re-use

Detennlne the capaCity of each water-containing
unit (washers flumes) and frequency of empty­
ing

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

Determme flow rates In floor gutters and whether
the flows are adequate to prevent solids accu­
mulation

Identify all pomts where water IS used including
hose connections determine the quantity of
water used at each pomt

LJ Evaluate survey

A plant survey helps to establish faCility water
savings potential by identlfymg areas where
water is wasted or where water could be re­
used

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

~ .....,' Survey the plant

D Explam the Importance of mdlV1dual
actlons to the success of the program

o Seek employee ideas for water conser­
vation usmg contests rewards and
suggestion boxes

IdenUfy the major water lines Detemune the
qualtty quanuty and temperature of water
earned by each

-------

Increase employee awareness of water con­
servation

Appoint a water conservation coordmator Wlth
the responsibUlty and authority for a water
conservation program '

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

U General suggestions
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Io Close filling Hne during operation

o ProVide surge tanks for each system to I
avoid overflow

o Install float-controlled valve on the
makeup tine

Tum off all flows dUring shutdowns (unless novl
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 I
drive motor controls

Adjust flows in sprays and other lines to meet the
rrurumum requirements I

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

Instruct employees to use hoses sparingly and I
only when necessary

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

As equipment wears out replace W1lh water
smrlOg models

o Avoid waste... -

Replace water-Intensive units With alternatives

o Use pneumatic conveying systems wher­
ever possible

o Use flumes with parabolic cross sections
rather than fiat-bottom troughs

Establish optimum depth of product on convey­
ors t) maxim1ze wash water 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
m1n1mum required

Use conveying systems that use water efficiently

o Handle waste materials in a dry state
when possible

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

CJ Maximum water-use efficiency

o Rubber-disk units for raw product clean­
ing and peeling

o Steam for water blanchers or

o Evaporative coolers for hydrocool1ng sys­
tems

Detennine whether discharges from anyopera­
tion can be substituted for fresh water being
supplied to an earlier operation

o Divide the spray wash units Into two or
more sections and establlsh a counter
flow re-use system

o Use reclaimed water for flushing floor
gutters

Replace hJgh-volume hoses With high-pressure
low volume cleaning systems

z..

bJ Evaluate clean-up procedures I
Sweep and shovel solid materials from the floorI
do not use hoses for this purpose

o Provide an adequate number of recep- I
tacles for collecting solids and

o Empty the receptacles frequently to pre­
vent odor and insect problems I

Inventory all cleaning equipment (such as hoses,
provided in the plant

o Determine the number and types of unitsI
provided

o Evaluate their frequency of operation
and



The' ideas p~tftfa~ I'1Ot int~ed as an ~dors<rn1entby the California Department ofWater Resour"C""'-S of any
method proc~ssor s~flcproduct but a~ merely suggestions
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o Use more water efficient equipment
where possible

Inventory all cleaning chemicals used 10 the facil­
ity to detenntne

o If they are being used correctly and

o Their water-use efficiency

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

bJ Exterior areas

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

Wash autos buses and trucks less often

Avoid plant fertilizing and prunmg that would
stimulate excessive groW''O

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

In many cases older established plants require
only infrequent 1rTIgation Look for indications of
water need such as wilt change of color or dry
solis

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

Install soll moisture overrides or bmers on spnn­
kIer systems

Tune wateting when poSSible to occur in the
early morning or evening when evaporation is
lowest

Make sure lrngatlon equipment applies water
umformly

Mulch around plants to reduce evaporation and
dIscourage weeds

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

Begm a fleXlble watenng schedule watering onJ
when needed and not on Windy or rainy days

Avoid runolf and make sure sprinklers cover Ju'
the la\m or garden not sidewalks driveways 0

gutters

Do not water on windy days

Water In winter brlly dUring prolonged hot and
dry periods (during spring and fall most plants
need approximately half U1e amount of water th.
they need during the summer)

P' For more information contact
t
t

CalifornIa Department of Water Resources
~- Water Conservation Office
r 1416 Ninth Street
! POBox 942836
~ Sacramento CalifornIa 94236-000 1
~ Telephone (916) 323-5580
f: t'- ~s ~,..)"C ......e.. "'". ....,...... /.-'" WoN..:>';;", _~
t_~aa"~#d: :reft ....c~: ..-C'"(cc"'r:: & .~.-.-.",,--
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• Use of the food waste as an emma} feedstock
• Compostmg or landspreadmg the food waste 80 that It 'Wlll add benefiCIal plant

nutrIents back to the sou

a Source Reduction

The most eff'ectlve method U:I reduce your daposal costa 1S to decrease the volume of
waate matenal generated In the productIon process Less WlUIte generated mewu lesa
matenal needa to be dlsposed of Source reductIon should be the moat lOglcal startmg
pomt to reduce dtsposal costIl!11lce your company lJ Ul buaUleaa to produce a salable
product, not waste matenals or by-product!

Even when the above facton have been COI151dered. feedmg by-products to hvestoek
offen several advantaiel over either compostUlg or plowmg the product& Ulto the IOU
These advantages mclude

• Both liquid and IOlid producta can be fed to Uvestock.
• Feedin. can be contInued all year, It 111 not lmuted by weather condltlOI15
• AddItional labor reqwrementl for feeding the anunal, are mlnlmal
• The rewlu offeedmg food productl are pred1ctable, the 8mm al, convert the

food productl to meat

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1.--1.

(~OIl1>ad:)

ClIItUIJ .lI'7.....
Gi'I.lI!.7011i\'iC'7..cIQ18 CM!IG l1l'i'3 IIlllltG ont
FAX 18111J ...,..7 ••

4

r,-,,,T3
Source reductIon and disposal alternatlvesl

for commercial food producers.

• Ul5e of hlgh pressure spray washe! durIng clean-up to conserve water
• DedIcatmg Dl1X1.Og Imes to cert8.11l productl to reduce change over clean ups
• M!Dlml~tlon of apilla and leaks on the productIon Ime to prevent raw

matenals from becommg wastes

• An your daposal costa dra1IllIlg your profita?
• An you loomg for alternatlves?

The~~~Of'flolp cIIW- Me! "Illl~""MPt TlIUI~ & lNiJd ..- .. shoIlIaIw

t1Jf ~ll!l ~i'lIln, ~_""'Io"" ..,_,IIliIiI"""~HeetlIh. fIIIMlou_c••

~anr-.:lad~

Examples of source reductIon mclude

131:11kih mllNOC 8lJ1!k.llM 1iC'7
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FACT SHEET

If source reductIon 111 not a vtsble s.olutIOn, dlspoaal alternative!! do e:ost. These
alternatIVes melude

o AnImal Feedstock

~A

'I"'ECHNK:AL
~

PlICK3RAM

o DISPOSal Alternatives
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~ a rault, your "waste matenal" becomee a uaeful by-product and the quantIty of
your hqUld and IOhd wute 1! reduced Ifyour company ean uae your food by-productl
aa an aDlm,) feedstock

CJ CompotJdlll and Landspreadln,

If on the other hand, arrangmg to feed your product. to lIvestock proves to be
unpractlca1, both compostmg and landlpreadmg the food waate are also Vlable
alternatlvel Both methoda degrade your rood productl mto a useful 1011 addltlve
c:alled "bumUi to CompostlUi degrade. your produetl above J;round m a concentrated
area. LandipreadlUi degradel your by-productl beneath the IOU m a cultIvated field

Compostmg baa the followmg benefit&.

• Tra.niportatlon C08tI are reduced .mce the by-producta can be compolted on­
lite The humus produced can have a volume and weight reduction of up to 30­
40%

• Compoatmg 1! a batch procell that does not have to be caPltallnteOSlve It
may be a Ilmple wmdrow system. where all the by products are plied and
managed 10 they blOloglcally breakdown.

• For a company (such u a cannery) that only proceues food for several month!
a year, compostmg may be an excellent alternative Fumen may be unwtilmg
to IWltch to a feedatock that 11 only aV81lable for a abort penod.

• Humua can be stored WIthout IPOllmg - raw food waite cannot

WIth proper management, the food can be kept out of the landfill, compoated and then
added to the 80U U needed

Landspreachng hu the folloWlng advantage.

• A separate compost facility la not neceuary
• The finlahed product daM not have to be Itored.
• The fi.n1ahed product daM not have to be tranaported. It 11 left 10 the 1011 8.1 a

plant nutnent.

Wlth .ufflClent land. it ia poIIlble to incorporate the by-producta mto the IOU on Ilte
or a farmer can be paid to tab the product to • awtable field Apin, Wlth proper
management, food 11 kept out of the land1U1 and UJed to enhance the 1011.

BecaUil 1andt111 and wutewater treatment CDItI are 1DcreuinI and will only contmue
to do 10 1D the future, it will benefit your company to look at wute reductIon
opportunities and alternative diJpoul methoda for your by-producu MnTAP can help
you get Itarted by provtdmg mformatlon and re£erra1I. Fact aheeta on feedmg food
by-produetl to l1veltock and compoatmgllandlpreadiq food by-productl are aV8l1able
from MnTAP MnTAP can be reached at (612)621-4.646 or (800) U7-OO15.

(4191.76)
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Q What do the terms compostin~and landspreadln~mean"

Landspreadmg and c:omposttng are decomposItIon processes that make use of naturally I
occurnng nucroorgamsDlS (bactens. furtgl) to break down orgaruc matter mto a usefullllOU
add1tlve

MrNNI!5CTT'A
T&Cl-fNICAL
AJl!S8lSTANC2
F"'RCJGP.AM

FACT SHEET

Compostmg and randspreadinl.
commercIal food wastes

1
I

When an orgamc materIal such as food waste 11 landspread, the food waste IS plowed Ulto I
the ground where It is blologlcslly broken down and remams m the sou as plant
nutnents. On the other hand, compostUlg blolog1cally breaks down the orgazuc matenal
at an above ground StU Mer the matenal hu been completely composted, the finIshed I
product. humus, can then be Ulcorporated Ulto the sou

o What food products can or cannot be composted 01' landspread?

Food by products such as m.nt and vegetable waste can be either composted or landspread.1
For a product to be composted, Its Ulltlal molSture content must be between 40-60% by
weIght. For by products Wlth a hIgher motsture content, ciner matenals such as straw, I
hay, or wood clups may be added to lower the moISture content to Wlthm the 40-60%
range LIquuis. for example, would have to be InlXed Wlth a much dner matenal before
they could be composted, or they could be dJrectly applIed to a field through a I
landspreP.dJ.ng process

However, meat products, grease, fat, ol1s and dalry products are W1SWtable for composnng
or landspreadmg Meat and daJry products attract rodents, produce odors, and break I
down too slowly (or compostUlg or landspreadmg to be efredlve reqclmg methods For
mformatlon on recyclIng meat and dalry products, please contact MnTAP

Cornposting

• The!1te should alao be loc:atad away from re!ldentlal areas to prevent cmnp).amt,s
concer1Ung normally occurnng odors. (O'/I.twud O1lllacA)

-n.PMr.~~ '$'A w..- ~;z"..... iC'. Mft TAJID Pi -. ait fa ell "Ope r&d wtId't_ ....... _...,....-.00.
",~~C'1Ivt:a~""~_~~ .._""",,.. _..,"'~'I.lo._

Pnnc.d on MlC\Ided~

The foIlowmi pomts regardmr deSIgn plan.!, sxte selectIOn, SlUt constructlon, and daLly
~t of the compost faClhtym~ 1Dcluded on the perDUt appbcatlon.

• The compost facility should be located on ground !ugh enough to prevent run-on of
water after a heavy ram.

I
I
I
I
I
I
I
I

lCII1mtll87......
tIiSIX» l!M70001fSCM~only)
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Q What do I need to consider when con.rtructJn~ a compost faciUty"

Because food by-producta are corwdered an mdustnal waste, a penmt for compostmg IS

reqwred by the Mmnesota Pollutlon Control Agency (MPCAl. To obtam a permJt
appltcatlon Corm. contact the MPCA'. Groundwater and Sohd Waste Dxvunon at 612-297­
1785 or 612 296-7830.

1313 IS1:hm~ 8llll1ll1u,.. fIC7
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• The desIgn must Ulclude a gently sloped hr:r 11w lJ.r .. v. 1 help prevent leachate
from the compost !lte from conta.nunatLng ground water Slopmi the lmer will eaut
m dlvertlni the water from the compost SIte to where It can be colleaed and properly
treated.

• A tununt deVlC8 (Le Cront end loader) will also be necessary so that the eompoat
matenal can be rotated at regular mtervaa. RotatIon ot the matenal ensures proper
oxygen levels (or optunam IIUQ'OOrga.nwn actlVlty

Once the Slte IS operatIonal, proper manaiement practlces have to be followed. These
practIces mclude f

• DaJ1y temperature reachngs of the compost and rotatlon of the compost matenal at
regular mtervals-usually every other day

• The addltJ.on ot hqwd and bulkmg agents may have to be added dunng the
compostlng cycle to mamtam the proper moIStUre and oxygen levela of the compost
pIle

• Tunung of the plIe also ensures that proper oxygen levels Bnl mamtamed throughout
the compost matena1

Landspreadlng

o What do I need to consider when landspreadtn( food by-products"

A permlt l! also reqw.red for landspreadmg food by·produeta. To obtam a pertClt

apphcatlon form contact the MPCA's Water QualIty Dtvwon at (612) 296-7355
InformatIon on nutnent content of the food by-products and proposed applIcatlon rates
n~as to be mcluded on the pernut apphcanon.

If suffiCIent land 18 avaJ1able at your productlOn fae:.tl1ty the by products can be
landspread "on- SIte· Ifland 1S not avallahle for lands: dIng the matenal on Slte.

contact your county agncultural extensIon agent (or be.t: locatmg a farmer who can
landspread your by products. You may aho want to run an ad m your local paper to
contact mterested (armers.

a At what rates can I Iandspread food by-produm or compost to the soU?

Because you will be acldmg nutnents to the aou, you need to add your materIals at
acceptable rates, just hke any other fertuuer

For mformatJon on apphcatJ.on rates 01 compost please contact Tom Halbach at the
Umvenliy olMumesota ErteIWOn Servu:e by c:al.lmg (612) 625-3135 For mformatlon on
apphcatloD rates tor lanc1spreadmg please contact elther Dr .Hm Anderson or Dr George
Rehm at the Umvermty ofMmnesota SolI Sc1ence Departmel1t. Dr Anderson can be
reached at (612) 625-8209 Dr Rehm can be reached at (612) 625-6210

Dr Anderson and Dr Rehm. may need ana1yt.lcal mformatlOn on the IOU at the
landspreadmg Slte and on the food by producta. If thJJ analyu cannot be done at your
facllty, MnTAP hal • hst or commerc1.8l1aboratones that perf'orm the reqwred analystS
MnTAP can be contacted at (612) 627-4646 or (800) 247-0015

(419178)
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Feeding food by-products to Iivestocl

I

NOTE: Befort any 17U1tUUJl t.f lUltd as a utJUwd fetd, a penmlll ~u-ed from tM
Board ofAnunal Health. Part of tM perml.ttu1.g procu& requuu a monthly
vetenna.na.n. ut8~twn. ofyour plMi and tM farm when your by-productl an beUll
fed. Your local vetumanan. can. prow:k tht.f 1UVtCt. For a permU applJ.catwn, contact I
tlu Board ofAnunal Health at 612-296-2942

I
I

•

Once a farmer has k-en located, the follOW1ng qUestIOns Wlll need to be answered
before the matenal can be fed to the 801ma)s

• What 11 the chenucal analYSlJ of the food product and will It remam conslitentl
oe percent protem, mOLSture, fat, fiber, calClum, phoaphoroUA, etc )

An there any pestICIde, herblClde or pathogen resIdues m the food that will be I
harmful to 801mBlis'

Followmg permIt approval, the tlrst queJtIon a producer needs to anawer 11, can a
farmer be located that can use our by-productl? CQntact your county agnc:ultural
exteIlJllon agent for aMUltance m locatmg a farmer You may also want to run an
advertl.8emer::t m your local paper

• Are there any chemleala that have been added dunng the processmg of the rool
product GUch as, preservatIves or seuonmga that would be harmful to the
8Jllmah?

• Are rejeCted raw matena.la kept lepar8te from Animal feedstock matenala' I
IT these qUeaUona cannot be anawered by your company, a laboratory that does feed •
analyslI can help proVlde the 8I11Werl A 11It of commerc18llaboratonea that performll
thlI type of work 11 avallable from MnTAP

I
I
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(4191-77)

QuestlOQl tha farmer will be askmg the producer mclude

In Mmnesota, thlI will reqwre ch.angmg the current state law on feedmg food by­
products MnTAP will be mvolved In effort. to change the current state law

MnTAP can be contacted for other questlolll that either the farmer or the food
producer may have MnTAP can be reached at (612) 6274646 or (800) 247-0015

NOTICE Although current Mumeaota law reqUll'eS the bolling of all food matena!
for 30 mmutel before It can be uaed u an Ammal feed. thlI fact sheet presenta the
trend for the future to d1rect atteutlon to alternatlvel whlch counteract all kmda of
waate mcreaae

(612) 624-3237
(612) 624-4995
(612) 624-7789

• Are the quantltle& and the frequency they are generated eonslltent enouih to
become a long term, Vlable llvestoek feed'

• How frequently are the by producU aVBJlable' <Dally, weekly, etc )

• Can the matena! be kept freah...untult can be del1vered to a farmer'
I

• 11 there adequate Itorage space to hold the matena! untl1 It can be dehvered'

After these questloDi bave been answered, the farmer will want to know how to
mcorporate the by-productl mto h1I aOlma) rations The followml' people can help
answer these questions

Dr Jerry Hawton, Swme Extension
Dr .run Lmri.. Dauy Extension
Dr Jay Melle, Beef Cattle Extension

I
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A Checklist of Water Conservation Ideas
For

I
I
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DReVlew the water re-use practices
currently employed

Dldentlfy the major water-using
operations

Develop plans to improve re-use

DEvaluate the feaslbiUty oC installmfl,
cooling towers

DStudy the potential for screerung
and disinfecting reclaimed water to

increase the number of urnes It can
be re-used

Idenllfy all points where water is used inclUdirl
hose connections Detennine the quantlty of
water used at each point I
Determine the capacity of each water contairunL
umt and frequency of emptying

Determine the quality oC each continuous dlS- I
charge not yet bemg re-used

Determme flow rates In floor gutters and \Nhethl
the nows are adequate to prevent solids accu-

I mulation

ILJ Evaluate survey

Review the information developed dunng the
survey

everage
Industries

o Explam the importance of mdlV1dual
actions to the success of the pro­
gram

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

o Survey the plant

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

Idenllfy the major water lines Determine
the quality quantity and temperature of
water carned by each

Read water meter daily to morutor and
report the success oC water conservation
efforts

Increase employee awareness of water conser­
vation

U General suggestions

Appoint a water conservation coordmator With
the responsibility and anthortty for the water
conservation program

Make the plant manager and other employees
aware of the water conservatlon coordinator s
function

TIus checkhst proVldes water conservation bps successfully unplemented! by mdustnal ~l
commerClal users Tlus lIst has been reV1sed from the ongmal copy first pubhshed and dlstnbuted
by the Los Angeles Department of Water and Power

10
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1--"l Maximum water-use
bJ efficiency

Install high-pressure low-volume nozzles on
spray washers

Use fogging nozzles to cool product

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

Adjust pump cooling and flushing water to the ,I

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

DFlnal rinses from tank cleaning keg
washers fermenters

DEottle and can soak and rinse
\Vater

DCooler flushwater fllr-er backwash
and

DPasteunzer and sterilizer water

Areas of pOSSible re-use are

DFirst rinses in wash cycles

C Can shredder bottle crusher

o Fl.1ter backflush

o Caustic dllutlon

DEmler makeup

o Refrigeration equipment defrost.
and

nEquipment cleaning floor and
~gutterwash

Use conveying systems that use water efficiently

Handle waste materials In a dry mode If possible

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

As equipment wears out replace with water­
saving models

1\

DAVOid 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

DInstall float-fantrolled valve on the
makeup line

DClose filllng line during operation

DProvide surge tanks for each sys­
tem to avoid overflow

Turn ofT all flows 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 lmes to meet
minimum requirements

£I Evaluate clean-up
~ procedures

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

DProvide an adequate number of
receptacles for collecting soUds

o Empty the receptacles frequently to
prevent odor and insect problems

Inventory all cleaning equIpment {such as hoses)
provided In the plant

DDetennine the number and types of
units provided

o Evaluate their frequency of opera­
Uon

DUse more water-effident equipmenl
where pOSSible
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A.old runoff and make sure sprinklers coVlJt
the lawn or garden not sidewalks dnvew2
gutters

Water in Winter only durtng prolonged hotJd
dry periods (During spring and fall most in

need approX1mately half the amount that 'Y
, need dUring the summer)

Inventory all c1earung cherrucals used 10 the
facIlItv to deterrrune

o If they are bemg used correctly

DThelr water use effiCIencv

o Exterior areas

Wash autos buses and trucks less often I

Do not water on wmdy days I

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

AVOId landscape fertUizmg and prurung stlmulat- I

109 excessIve growth

Remove weeds and unhealthy plants so remam­
109 plants can benefit from the water saved

In many cases older estabhshed plants reqUIre
only Infrequent lITigation Look for mdlcations of
water need such as Wilt change of color or dry
salls

Lmut landscapmg additions and alterations

In the future design landscapes requmng less
water

Install soll moisture overrides or timers on spnn
kler svstems

Tune watenng when possible to occur In the early
morning or evening when evaporation Is lowest

Make sure Irrigation equipment applies water
umformly

Investlgate the advantages of Installing drip Irn­
gatlOn systems

Mulch around plants to reduce evaporatlon and
dIscourage weeds

Remove thatch and aerate turf to encourage the
movement of water to the root 70ne

I
I
I
I
I
I
I
I

...-------1-
For more Information contact

F
t CallfornJa Department of Water Resourl >

i
~' Water Conservation Office
""" 1416 Ntnth Street
-~ POBox 942836 I

< Sacramento CaUfomJa 94236 000 1
~ Telephone (9161323.558,.....0,...,.. _

t.,~x-' >~Z/>;-:;., I:
The ut.!as presenud are not intended as an endorsement by tM CaI(fomfa Department ofWQ~Resourcea r

Q

method process or spec(fic product but an rrLIe'Nt[y SUggestlOr&S. _._
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Pollution Prevention Pays m Food Processmg

In almost all food processing plants
rccIuc:lng water use IS also accom
panted by • reducuon In the
WlSleWaler treatment load Usmg
less wlter results IR less leaching of
solubles better screen re.:;overy
lites and more effICient openlllOn
of dissolved lit flcxatlon cells In
deslJDUlI new plants pllMlng for
water conservanon c:an help CUI ..on
stnICbOII costs because the 51U and

aJ't of the wastewater treatnrnr

syszem can be reduced subsunLol ,

consumptIon DOW processors can tn­

crease theIr c:hmc:es of gettlng
dmxtgb the next drought wlthoul
havmg to curUJ1 operations

9
-~------r-""':::=-
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In 1986. the southeatcm swes were
stnekal by me worst dJ'ouahlln
Dearly • caII1U)' !WI me SZIUIDOIl

worseoed. poultry pnx:esson would
have faced water 1mutItJons. produc­
uoa cutbKks aDd eYeD temporary
pIaDt clounp By reducUll water

Processing plants are often located
m run) COCDmWUt1el wbere !be
water I)'IIem II desJJDlld to serve a
small popu1aUoa Because It cakes
lIrJe amounts of water to process
poultry I plant can have a majOr ef­
feet on the loc:aI water supply evCt\
UDder the besl of ClrcurnswlCleS

DuruJ& • drought the IJIlI*t can be
dJsutrous

Water Use and Conservation
Water IS used for many purposes In

poultry prOCeSSInll - scaldJng
washlDg waste flummll chilling.
and cleanup Until recently conserv­
Ing water was not a concern for
most poultry processors because
water and sewer costs were usually
low

Multiple Benefits
Cutting costs IS not the tInIy reason
to take water conservlltJOll lenOUS1y

Now uncontrolled water use com­
bIned with rapidly nSlng water and
sewer cbarges has begun to cut Into

profits Some mwuclpa.!Joa pr0­

viding water and sewer serv~ to

poultry processors have~
thelT charges nInefold over !be put
2S years By ccmpu1SClIl. broiler
pnces have aboIn doubled dutull
that penod

__~m~,---_

Less than 10 yean ap. poultty pro­
eessors weR 8IDII II much IS 12
gallons of WIler to precess cae
brotler Smce thai tune. maJlY plant
managers have come to realize that
water costS real money M I result.
their plants are DOW USU111css than
4 gallons per broder

Dzd you realzze that your broIler processmg plant may use 11
more than 400 nulhon gallons ofwater every year - enough
to supply a town of 7,500 people? ~

Liquid Assets for Your Poultry Plant

I
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$1425

$356 2501
5570

Plant A PIInt8

Waler USII POI' IMrd (gaI!onI) .. 7

0aJIy water Ind MWer COltS $1800 $3 325

Annual wattt' IJ'ld aewer eoctI $475000 $831.250
,~

eo.t~ thousand broilers ,_ $7 eo $13.30

\.r roo .:- i _

Water and Sewer Costs and Savtngs fof Two Pouttry
Plants ProceuJng 250.000 Srofle,.. P., Day I
----------

saYings

3 I

Processor A saves S5 70 per I 000 broilers processed To eSllmate the patel
1Ia! savmgs for your plant determmc your current water usage cost and ttl

amount you thmk water usage could be reduced Then enter the current and
target values an the followlllg worksheetAnnulI

-savIngs
1356.250

Saving by Conserving. An Example

Plant A uses 3 gallons less water per
bird 1Jlan plant 8 - and Its
managers can put S1 425 more In

the bank ~Qch day a savmgs of over
SJSO 000 per year In effect pro­
cessor B IS pounng that amount of
money down the dr.un

To see how much money can be
saved by reduemg water use con­
sider !be case of two plants thai each
processes 250 000 broders a day and
pays SI 90 per thousand gallons for
waler and sewer serviCes The table
shows the savings thai can be rea.l1Z
ed by uSing only 4 gallons of waler
rather than 7 gallons per brOiler

F~~R-?--+
BANK OR DRAIN I

---------------
I
1-

I
I

I

Tar;et I

$__

I

-I

--I

$__ ' __

-- - I--- ---

Enter current and target wattt'
usage pel' btrd (gdooI)

Enter number 01
broc*I~ pot day __

Multiply curt"lKrt and Wgtt water UN vaIuM
b)' ddy productJCft 10 detOmline r1INly ..,. ....
~ -

• DM:Ie dilly WIt« UU b)' 1.000 10~_
_ ...... UN In 1houslIndI of~

Enter your CQI'I"Iblned water and
...... coct pot' tI"iouUnd gaJIonI: ...__

, MultIply yo« Cdy WIIdet \1M (In thlM8nda of
~) by 'fOVIt .... lind NWW COlt to oow­

~ rnlne)'OUl' daly COIl -- .-
......".... f ,....

en. the I'lU1I'lI* of days --

~ )'OUl' Pant~ o:lCh v-r---
.. 4- ,-

MuIIIpIy the ..,... and l!l5'WW COlt by Ihe I
numbel of daY' your ptMC open1N MCh ya" S

' to dtiIermlM )QlI' MnUlIlI~ and ..... COIl. __... - ......., -~ ......,..~~~....... -~ .
• Suf:lhct rae Ili1WSIf COI1t Jet lfDW tilllp1 UlllII

from the IiMl.Ift1 COlt tDr )'OW Cl1m'lInI \DO to
~)IOUI'~llI!'Il'll.mI~-

• SIOO 000..
Cl
CJ....• 600 000..
I/)

"t:•.. 400,000•..
~..
~
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~ IV Liquid Assets for Your Poultry Plant

Where Do You Start?
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Begm your 'IIt'IIU cooservaUon pro­
gram With I p:lSlUve lrotude In
talbng With your staff emphasIZe
the Importance of conserving waler
as a way of reducing water md
sewer costs The effects of your
poslllve arntude and actions wall
soon spread to workers It 111 levels
Some proven ways to conserve
water are hsted In the bolt

Saving Dollars
Makes "Cents"
A study at a poultry processing plant
In the early 19705 demonstrated that
mabng process changes to conserve
water would cost about 8 6 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 wlter and sewer service
costs of SI 90 per thousand gallons
spendIng 20 cents to save S1 90
really does make sense

Managers set the pace for
water conservation and waste
reduction Your mterest and
mvo/vement will let everyone
m the plant know IJua reduc·
mg water use IS rmponant
There s no berter aIM than
now 10 lake a close look-at
your plant and encourage your
employees to wort wuh )'OIl In

consernng water tmd cumng
wasu

lk coDSldente. ••be
prepared. StBt coaserriDg
watunow

Water Conlervatlon Hintl

• Always conSIder water as a raw metana! WIth • rut cost

• Set water conaervatJon goals for your plant

• 'nstaf, water meters and monitor water use

• Don't let peopte UM water ,.... u brooms

• Don't let WIder t'16' continuously unless necessary - for
example, c:yde~ Iide-pan wash

• Reuse water-whent permitted

_. tf large amounts of water Ire l»ing use to ftush feathers. parts,
\ or debris away, consider redesigning the work area to prevent

these materials from eorIecbng

4" -;::
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••••••• north earolbta
AGRICULTURAL
EXTENSION
SERVICE

Helping people put knowledge to work

Prtpo.red by
Roy E Carawc:n ExU1U1Oft Food Saencl ~CIQllSl

Nonh C4roilM Slat, UNlItrslfY

B,a MeriD E:ne1U1Oft Povhry Sae1l1lst
UniversIty of ~OrgIQ

For orher puhllCatlO1U 111 rhls sents stt yo"r COlUIty ExtenSIon agtnt or wnte to
Food SCIence Exle1UIOft Nonh CaroluUJ SraU! UNverslry CompIlJ Bo.z 7624

RaleIgh Nonh Carolina 27(j}5-76U

Other publzcalJ01U of llIlertst to poultry processors l1Ic/ude

POIlltry Processors YOil Can CUI Waste Load and~r Surdrarges (CD-22)
Survey Shows 1M' POIIlJry Processors Can Save MOftLY by Conservrng Water (CD-lJ)

Poultry CEOs YOil May HtJ~ tJ S60 Ml/bon OpportlAlUty (CD-24)
Sjstems for Rtcycbnl Wart' III POflbry ProctSSUlI (COol?)

this pubUcatJoa was supported ia part by the North CarolIna Board or Science
aDd TedudotY ia cooperation WIth the North Carolina Pollution Prenation

PaysProp'am

PublIShed by

THE NORTH CAROUNA AGAICULruRAL EXTENSION SERVICE

I
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I
I
I
I
I
I
I
I
I
I

NOrth Carolina State UnlWfSlty at Raleigh North CarolIna Aoncultura! and T.cnnlC&l State Unrversrty at GreensbOro and I
the U S 0f/panrfIent of AgneuIture Cooperating State UnNerwrty StatIon R8etgh N C •CheItM 0 Black Dtrec:1or D1SlnbUted
In furtherance of the Acts of Congron ot May eand June 30 1914 The North CIJoIlna Agncultural ExtenstOn ServIce offers
ItS ~rarns to all -'lQlbIe pet'IOftS tegardleU of rae. color or nconaJ OllgIn and .. an equal opportunity employer

5-U-1M-TWK CD-2D I
l~ 31



I

.ANK Ofll DRAIN

AnnueI JUI'Cfwp
tntnp.rl100
....~ broIIra 132.200 000

TcMI IMUIl .... 151 .20 000'

0B...a on WIller~ of go eltfltI per
1hauIInd galIOnI ...... cnarvn of $1 00'* thOuIInd gaIIanI and. SOO, sur
cIwge or 20 c«u '* pound

At typIcal wlter prIces cUlUllg
Wiler use from 7 gallons to 4
gallons per bml would save about
$5 70 per thousand broilers process­
ed ReducUig the waste load from 65
pounds of BOD, to 30 pounds would
save mother S7 00 per thousand
broilers Consldenng the 4 6 blllton
buds processed each year here s
bow those savmgs add up for the Ill­

dtutry as a whole

rmlhon pounds - about as much IS

IS produced by I cty of 5~ lD1llion
people

Some plants d.i.scJwge 15 little IS 30
pounds of BOD, per Ihousand
broilers If plaDts reduced !hell
discharge to that level. aboul 160
millJon pounds of BOD, per year
could be elmunated

\7

Opportunities
To save Money

Poultry processors are finchng that
water aDd sewer charges have IJI­

creased more npJdly dwl most
ocher expenses Some poultry plarItJ
have ICCIl wa=t aDd JeWel' COltS IJI­

crase by I r.ctor of five or teD dur­
101 the put 25 yean If the eunre
poultty mdustty eould IUCCeSlfully
CODICrve WIler IDd reduce WISIe

kllId. more t!wJ 558 mJ1hoa could
be saved lDDualIy

P
oultry processors In the
Uruted States slaughtered
more than 4 6 billion broil­
ers In 1986 Assummg thai

the a\erage plant used 7 gallons of
water to process each bud 1986
water usage by the broiler tndustry
totalled more than 32 btlhon gallons

Poultry CEO'S:
You May Have a $60 Million OPP?rtunityl

Pollution PreventIon Pays In Food Processmg

Some plants have cut water con­
slUIlptlon and DOW UIe 1eSlI than 4
gallons per bud If all brotIer plants
reduced water usqc to 1hu level.
the mdumy wouJd save about 14
billion p1J~ --ny. eoougb for
a City of 100,000 people

The wastewater from broiler plants
conlaJJlS many pocetlIJI.1 poUutmts
In terms of bJOCbemJCal oxyaea de­
mand (BOD,>, !be waste 10ed of
many plants u 6S pounds or more
per Ibousand brotlers If tbe average
plant di.scharJes that much BOD,.
tbe annual load from tbe broiler pro­
CCSUD& Uldustty kU1J alIDOIl 300

As a chzef executzve officer, you are no doubt aware
that water and sewer costs for some poultry processzng
plants have nsen almost lenfold dunng the last two
decades But dzd you know that the upward trend IS

projected to contznue at the same rare or hzgher?

--L=j~~--
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What Can You Do?

Questions for Your Management Team I
------~

I
I

I

Fill' fwtfIler lIllonutloe. tee Eztmldoll pvhHnttlon CD-B. Wjw4 A.Jsns fo' You,
PDfdzry PIlw, ud CD-%Z. PtNitry~ YOll CQII G&r Wa.m Lood

aIld Sewe, Sludttlrru

1111I. iN~ ... ..".nM • pIII1 ~ dIt~ CaniIM Joanl ~~ IIIId
T~ • CDOpII"IIiIlI wtdl lilt NdI CanIkI8 ,... Prtnrrdoa Pa]1 Prouam

• Provide I traID.U1g program for your managers and employees

• Show by your mterest and example that you take water conservauon and
waste reduct10u senously Helpmg your persoanel develop the proper at-I
tltUde IS 90 percent of tbc baaJe It starts It the top

• EmplwlZe to personnel at all levels that conservmg water and reducmg
w~ load are souDd busmess praa;lccs I

• Appomt someone m each plant to be responsible for water ctltlSl:rvauon
and waste redueuou pract1CCS and for monltonng !herr effectiveness

• How much could you save by reducing water use from Its presenl levelI
4 gallons per broiler" How much could be saved by cunmg BODs
discharges to 30 pounds per thousand broilers"

• Do you supply your own water al some plants" How much does thIS t
water cost? Is tbc supply dependable? How IS !he quality? How will the
factors affect future expansIon')

• If you treat your plants wasttwater or pretreat It have you computed I
what this treatment costs mcludu1g proper sludge dIsposal"

If you re the cluef execunve officer of a firm WIth 10 percecI of the U S I
brotier producnon. you may have I 56 r:mlhon opportulUty Reducmg water
U5e and waste load now 6QU1d save you tlw much money next yeM If water
and sewer costs mcrease tenfold over the IICxt decade you may be able to I
save S60 auIhon annually by 1998 Here are some suggesuons 10 help you
conserve

• Ensure that plant managers measure water use daJly or at each sluft I
clwlge

Here are 50me tlungs for your management team 10 consIder as you t1unk
about your company s water use and waste d1scharges I
• Have your planu expenenced a rapId nse In water and sewer charges')

• Water costs and sewer charges
an: OD the nse

Water conservauon and waste reduc·
Uon are becolIllDg much more un­
ponant because

.. Water qua1Jty and Ivallablhty are
threatened by mcreased consump­
lion and poIJuaon m tnIIIy areas,

• Pollutlon IS bemg aggt'C$Slvely at­
tacked by publtc agencIeS and the
publtc at large.

• Future regulanons will reqwrc
water conservatlOO &lid elunl:na-
110ft of pollUWll d1JchaItcI.

• A COrporatlOD's unqe can be w
IllShed and ItI Wes burt If Its

planu are pcn:e1ved II barmm,
the enVU'OODlllllL

• Enforcemem ICtlOIIS are becom­
mg more ~vere and may l.IIVolve
not only laWSUItS aDd fiDes but
eveD pr.uM)Q~

As the U S Enmonmental Pr~
COIl Agency (EPA) ngbteDS restnc

tlons on the qualIty of water con­
sumed and wastewater released mto
the envIronment water cosu will
probably nse even more rapidly than
In the past

Regional water shortages IICW poilu­
uon regulatlons, and DCW poltCIe5 aD
water pncmg make water canserva·
uon more UIlpOrtant now !han ever
before Our southern states where
the maJonty of the naoon 5 poultry
IS processed struggled under I

severe drought m 1986 Many p1anu
were faced with conservmg water or
curtailing producuoo

Why Is Reducing Water
Use Ind Wute Load
Especially Important Now?

Not1ll~.. \JftNfnIiY •~ HlIall CIf\liII'Ia~ ..,T~... \.IlWetIlIty • Gfwndlcoo. Irl4 Ole U S~ of ,lq>Wturel
~~u~ $tlIllon P.IiIigh N C C'- 0 l!IIeck Oiredat 0iIIlrtlulId III~ 0I1hi ACII 01~ fA Yay S Ind Juno:lO , ~14
The Nor1II~ AQnc:u'l1.nI~ semc. cIIin III prcgrImIlD" eloQItlIe~ .......,... 0I111C1 CIllb' or --... Otlgon Ind .. an IQI;IlI OPIX"Iunoy
~

CD-24 I
~.l
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PollutIon Prevention Pays In Food Processmg
~

Sewer cosrs once a nunor operating
expense have become somethIng
Ihat every COSl:~OnscIOUS manager
must consider At tooav s ra~s a
plant s waste load can b.ave a real
effect 00 profittbl1lty ReallZUlg tius
some pLam managers have been able
to cut waste ducharges 10 as hnJe as
30 pounds of BOD, per thousand
broilers processed

the past 2S years however some
cttle$ have I.llCtU5ed their surcharges
nmefold BOD, surcharges now e~

ceed 30 cents per pound UI sorre
cmes Pretrutment ordInances In

some locahues may lmut the le~ei of
wastes that can be dJsdl.1.rged w'o
the .sewers In that case the Wil.Ste
load must be reduced before the
wasrewarer leaves me broiler plant

'WIlSIe Iood III pcwlds II fout>el lIy -lU;!t'.n&
1lle c:ooc=anoa 111 m,.. \ by g >4 t>mC> _

~"""" flow III millxlos of pIJo<u

Poultry plants may dach.uge as
much as ~ pounds of BOD, per
tbousand brotle:rs proc:esaed I 'Ib1s
waste load comes mamly from
broller compooents dlat find tbell'
way mto the sewers Blood alone
can acc:ouDl for as mue!l as 17 4
pounds of BOD, per tbousand bmls
processed, aInloQ 30 percent of the
plam s total waste 11*1

Poultry plant wastewater 15 mosI
often tested for BOD,•• measure of
the amClW1t of oxygen DeCdod to
degrade the orgamc matter (feathers,
fat aDd blood) m the wasteWarer
The BOD, COIICetltt'Ibon IS measured
m m1lhgrams per liter (mgJI) When
the level exceeds 250 to 300 mgll,
many treatment plants apply •
surcharge

Waste LOIld Atfecta Proflta

ID the put, most poultry plant
IJWIIIers did DOC ccocem tbemse1YCS

Wltb reducut& Ibeu' plaDt • ware
ICJAd because~ co«I were
aummal 1nd n:stnetKXIS few Over

Poultry Processors: You Can Reduce Waste Load
and Cut Sewer Surcharges

Waste load caD be defammed by •
number of c:hfferettt me:asuremems,
mchuhng BOD" the blOChexmcal
oxygen demand COD the chemJcaI
oxygen demand TSS,!be toW
suspended soIlds CtN&:dJ£liOOD,

TKN the toW KjCIdabl DJII'OCCD
content md FOG. the l"lClIItellillKJii

of fJItS Cll1s and grease

W
astewater from many
poultry proc:essmg
planrs 15 d15charged to
publIcly oWDed treat­

ment works (POTWs) l1Iese treat­
ment plants must remove most of
the poUUWlts (waste load) before the
water IS d15charged to • public
waterway Treating the wastewater
costs money aDd mosI treannem
works charge llCCOrd1ng to me
volume of warer trea!ed ID lddrt10n
they commonly clwJe em. (apply
a nm:h4Tge) If me waste loed ex­
ceeds cenam preset levels because II
costs more to tleat WItCr dw COG­

tams more paUUIaIlII III ocber
words tbey c:hlqe man: 10 cJeaD up

dJ.roer warcr

Did you know that many broder processmg plants pro­
duce thousands ofpounds ofpotentzal wastewater
pollutants every day - equivalent to the waste load
from a City of 90,000 people?

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I

$

s

30 65 35

$S66 52 416 $' 750

Current Target
Waste Load Waste Load

$

•

Pllint A Plant a S.vln~

$166 500 S604 000 1437 500

I

ErMr cumJnt and target waste~
psf~~ procssaed

Em., dalfy prodoJCtlon In
~atbirda

Multlp!y cunwrt and target wute Ioeda by
cWly production tD find dally wute Ic*

Entef your BOOs surchalgl~
pot pound ----

YuIipIy ..... tWr .... bid by 1M
~ coct 10 find your daly
~CClIlt

Enter tM numbet d days your
pIInt~ eadI .,..

Multiply the daBy~ COlt by the
numbGr at days )Q.I' plant opIfIIIl!M
ennudy to tlnd tM &nnUIII
~ctll1ilt

Subtract tho I'll'lflUd~ coct for the
t.Iilrgl'Jt~ IO€!d from the IMUIII COlI
tor tho CUI"l'l5I'd~ !old to lind your
~~ ."..,. - .

sewer Surcharges for Your Plant

Annual surclw'ge'

$ewer Surcharge Compari80n for Two
Broiler Plants Processing 250,000 Broilers per Day

Cost per thousand broil.,. $2 66 $9 S6 $7 00
A surcJ'llltge of 20 cen~ per POUnd lor soc. loecIs ,n ••eNS of 300 mgII wu

uMd In C41eul8tlng Ihee4I cc«a

Dally surcharge'

Waste load
(pounds of BOOs P&t thousand bl'Ollers)

BANK OR DRAIN

FtJCA-~-~

How much moecy c:ould I poultry
plant save by reducml Its BOD,
load') To find out consider two
broiler plants that each process
250 000 birds 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

Saving Money by Cutting Waste Load An Example

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 exua $1 750 per
day or close to half a millJon
doUars a year In effect Processor B
IS pounng that amount of money
down the dram

To ~snma1t! th~ potential savings
for your plant th'tmune your
CU"~lII waslt' load per lhousand

bmIs processed and the sewer
surcharges In your commJUUry
T1un esnmau 1M amoU1ll you
thmle the waste load coJdd be

decrtas~d by improved optranng

pracnct's Emer tM valut's UJ 1M
table and computt' your savmgs

II
I
I--------------------------------
I
I
I

20
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FN(J Pt -:J. - ~ Reducing Waste Load and CuttIng Sewer Surcharges
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Some poultry pilnts have cut theIr
BOO, waste load by usmg dissolved
air fiotatlon (OAF) cells [f your
plant has 3 DAF cell you may not
feel a need to lI\Sunlle wasle reduc­
tlon practices To gam a true
understandmg of Iotal operanng
costs however II s necessary to
take mto accounl the cost of owmng
and operaung a OAF ceil and
dlsposmg of the sludge 11 produces

Although a OAF cell may reduce
waste concentrauons below the sur
charge level the orga.llJCS Rimoved
as sludge must be disposed of pro­
perly Its hIgh water content (often
97 percentl makes the OAF sludge
expensive to haul and RiDder Some
renderers will not eveD accept DAF
sludge m offal for reducoon Illto by­
products me.aJ because' of processmg
cost and beca~ the chell1lcals m­
volved often lurut the usefulness of
the final product

One processor estunates that
operaung a DAF cell costS 10 cents
per gallon of sludge Land appllca
uon of the sludge may cost an add1
tlonal 3 to 6 cents per gallon
Capital costs are not mcluded In

these esumates nor are the COSlS of
ro:juired tesrJng regulatory pemuu
and foons and rnomtonlli

Therefore II pays to cut waste loads
even If your pllnt has I OAP ceU
Matenals that De'Ver fiDd thea way
mto the pram's nsrewaret will DOC
have to be removed IDd d.I5posed of
as sludge The hm!s m tbe box
should be be.lptu.l m nDnJm171"'
wlSle

Waste Reduction Hints

• Reduce water use most water used In processing beCOmes
wastewater

• UM screens and effiCIent systems for recovermg solIds

I
• Improve blood collectIOn by ensunng that all birds are properly

stunned and by Installing a bIoocl collectIOn system Remove
any coagulated blOOd from the floor and walls before they are
washed down

• Install dry sYStems for offal coIlectJOfl

• Collect solids from the floor and equIpment by sweeping and
shoveling the matena!lnto contalnen before actual Cleanup
begin. Do not use W&ter I'Josu u brooms

• Adopt the attItUde that vntSte load reductIOn IS one 01 the best
bUSIness decI$IOna a rnatUlg8r can make

• Tram employMs In the COI'\C6pt$ of poIlutJOfl prevantlOn, and
show them how 10 perlcrm their pbS m a way that WIll cut
waste loads In your plant.

The Time to Act II Now

Many changes are takmg place III Waste regulatlons Water and waste costs
are creepmg SfeId1ly upward I1Id the lDCI"eUeS pronuse to contmue II 5 un
ponant for poultry proceMOrs to We acnon now to be prepared for IlJtllla

nons OIl water use IDd waste JOIdi that are likely to occur m the not so­
distant future

Rllduce your plant's waste load before 11 has I chance to become a costly
burden IDd I poUlt of eomeuaoa WJth your local treatment plant

2.1



BANK ON ORAIN

I

Prqxmdby
Roy E Canni-wI, EZleMlJfl Food SanJC~ ~aabst

North C2roluaa SIQU lhuvtmry
and

Bill Merica ExteMlJfl POfdlry SpeCl4hsl
UmVtnlry of ~orglQ

This publiatkm was supporteclln put by the North CaroliDa Board or SdeDl:e and
TedJDoIoIy In cooperation with the North CaroUna PoDutioo Prevention Pays Program

For furtber mt'ormanOD. see die followmg ExtensIon publlcanoDS

CD-20. UqI&uJ ksm for Your POll/try Plmu
CD-23. SIuvry Shows '1.Nu Poubry Processors Can save Money by Cons~rvm8 Warer

CD-24, Poultry CEO', You May Have a S60 MllhOff Oppomuury ,
CD-27, SystDrLr for R«ycbng Wartr 111 Poultry ProceSSUl8

For cOllies of these and otber publJeatJOiI5 In tIus senes, see your county Exteoslon agent
or wnte to Food ScJeDCe ExtensIOD. North Carow State UDlverslty,

Cm1pus Box 7624, Raleigh. Nonh Carolma 2769'·7624

THE NORTH CAROlINA AGRICULTURAL EXTENSION SERVICE
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Water U.. and Cost

Wuer com ranp1 from 20 ceutJ to 51 00 pu tbouaDd plIOIII The lVen.ae
cc* was estimated to be Sj c=ts per dlo'MT!d plloaa (Table 1) Wiler ob­
tamed from pubbc I)'stemI alii: J:!lIDR !baD wacr from prIVate sources

sewer Coats

C1ucU:a plants surveyed UJed from 5 j to 10 pJkat of warcr per bll'd and
avenpd 1 to 8 pDOftI Turkey pWlU uaed 11 to 23 pJlom per bll'd The
pWa surveyed prlXeSled 300,00> to 1,000,000 poundI of bltds per day (1Jve
weJIbt) They used 160,000 to 2,00> IXO pDoaa of WItCJ' per day lvengInJ
100,000 pllOlll

Costa Per Pound and Per V....

1bc CClC for Je'ftI' 3el"\'XU raqed from 20 cau 1'0 $.5 22 per tbousand
p11cIGI, wnh III avcrqe of Ibcul 51 80 (TII* 1) F« pu.bbc sewer systeml
lbc COIl was about $1 00 per Ihou.amI p1klOI Ja.r dwl for pnVIle systems
e:- were affected by die • of I)'=m ad die IiMl of IZelImIem Screen­
1DI IDd pretreaIDlCOt c:oIU for the pZaDII may DOC be me:luded lD these CCl'tS

eo.t Pet Pound Tbe lOC&1 COIl 01...., IIld llC'IICr Ja'VJCC for chlck.en i>rt>­
ceucn avaqed 0 6 ceua~ pauad(~ ft!Ibt), rangll1l from ,
low of 0 1 cent to a Ju&b of 1..56 caa per powx1 of <:luckeD In rurk, ; ~ u

me alit t'IIlpd from 0 U to 0..204 c:em per pound {CVdCC'lated welglll J

Survey Shows That Poultry Processors Can Save
Money by Conserving Water

tAXA z.-+

Pollution Prevention Pays In Food Processmg

To jiNJ 0Il1 how IfVIds wattr
pofdlry proctnof'$ an 1UVt, and
how mMdt tMy spend on watu
and s~,. chargu. J5 dIId:ett
aM lJIrlcty ProceJn1S1 pla1tu IItJ­

tlOfIWJM wt!/Y IIUW'y«J &II 1984
1f)1Oll n nspotISIbk j:Jr 1fIQ1tIJr­
urI Q pov1rry pltsnl, JO*'U jINl
lht undu II'IUJ'Utiq~
)'OUT pltsN', MaUr.. IIWr

com to r1Iou ofodwr pnKaJOn

may SJlggUl wtZ1I ,. QIII CIII
WQZtr I/.U _ M\W 1ItDIV1

M tI1fY pov1rry procuson
call saw 5 MIU p"

brollu tI1td 2'CDIIS per
tW'tty - jJUllly pl'tldlCUt, watt,.
constrvonon' That '.I tM CON:u,­
SUNS dlTlWfI from Q IU1W'Y of
pouJny proceJn1S' pItmu aet'OJJ

lht IItmOIL
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M IlJIlIl*d II flO" ..-us • 58,7S0 IHMlId from eo- to 13O-F ISO 182.500

Chlhd from eo- to 315'1= UI5 83,7!0 I...J.. ~ c. ":4~'-

Start eoneervfng Now to Protect Future Profit. JI
Averqe cotU for .... I2Id ...-er aemcc have IDC'ZaIed SU:8d1Iy sma: 198J1
and probably wU1 c:oannuc to IDOYe upward Thae CClCU an b:ive I re:aI et
fec:t OIl profitIbWty How IZIIJdl WIIld your ADDU&! opeI'lIbIlZ COiU 10 up dI
your wa=r aDd Ie'ft:I' bill radled $6 22 per ctwtWl(! pllOOlil?

Ma!lqm of some broilet proc::aII1lI p1ara bsve l'llduced 'io'iItet U!C to IaI
thaD • p1JODI pel' bud. 0:JmpIrcd to Cbe IllIIDOCI&l awnp of 7 5 p.J.1oaI perl
bud. dW reducaoo IDl'laI • cut m WIita' IDd Ie'Mt aemce l»5U of aJmOlIt
petCeDt.

Savma weer could eul your.-. rnw. aDd eDIq)' COItI and ~Ip keep
producboG cotU down It'. elWer !hall you duat. Some beJpfullunts are
Jlval Ul me box.

For tIIIw JIIlI"'!:r!TiI .. dtb #ria 1ft,., Ct/IIIIII1~ .,. tit' ""'* 10
F.~~,NDnIc QIrolNs..~.
c....,. ... 1Q4~ NonJI c.rwN J1IfJS.1Q«.

TWa ..!II Pf- ... ..,..,.. .. pII't ., 1M N-* CanIM~ fIl Sc:IIIrlce TeelE ''!D'
III enp." wtdI 1M NortII CaroI:IM Fe!II'Idta Pm.II!lltt...,. ........

11II1i11d1M111~ ... mrmAilllM ..... p~' *_ FiJI."
b7 DaisIIIIP sa. IIIp~~ ..

• Reule water wtIenMIr PIt- :
rnItt.t b'f the USDA> ~ ...

-.-Water-savtng Tlpe -...-~_

• Set I P of U5lfng S"'1l--~'1t
-~ or .. PI( btoU« .,.

~ I!I'id 10 galena Of'" per ~~
~1Urfc8y.' - ~~ - ~ "" I

• ~ and monitor water
-.w .. It II poimlJ In )'CU - ...

- ..... .-'" .P~·"""
__ ....-~ "II":..w ......,Q.... ....tJI

• Appoint. wotkIr In NCh
plant to be IOIoIy~

_ aN- lot W8la' conI8tVItIon.-

• Confrd WIfIr Pre-n iii ~~
.-..-~ trow:- . ft-ll-:1)

00:.... t:

Energy Costa

A fIctor often overlooked ID poultry
p1aDts 11 the pnce III of enetIY ~

usc of cooled WIler and bot ,...,
mcreases. so does dle eDerIY bID
To illu.strl%e, !he COItI of ftU!r.
chilled water and hoc water were
CIlcuWed (Table 2)

C08t Per v.. AImual..-r aDd
sewer Iet'VlCII C03II~ tlom
$40 000 to S'7OO.OOO per year COltS
for most of Ibt pIaaa JUrl'e)'ed
ranpi from S2OO.000 10 So4OO.000
pet year

I
I

1- }JC-B-?-7a It. N K 0 R 0 R It. I N I
---------------.
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aDd the tOCI1 aucroorganlSlD count
The rep1aboIIs also call for the
treaIaI water to have I light
trl!WlUsllOa mof II least 60 per­
ceDt • 500 DlftCmetCrs (nm) As the
qualJty of reccodrtloned water Im­
proves. Jell of the reconditIOned
water IS reqwted to replace a gillon
0( frail WatiIr ID the chiller Al the
IDUlIIIIIItl recydc rano I 7' gillons
of rccycJed duller Wiler IS ~Ull'ed

to n:pIace I p1Ioa of fresh water
AI .. qraabIy of die n=conchlloned
... 1DlIpII7¥eI, dus rano decreases
mUma It poIIlbIe to use as lime as
I 1 plloaI of m:ond1uoned water to
repxe. pllOll of t'n:sh Water

zS

USDA teC)'chna rc:pIIboaI requue
that the tratme!lC ploc:eaes reduce
rruc:roorpmsm ccncewlDOiIi by lit
Jeua 60 pen:ent 1I'CllIdmI cob­
forms. Eschmdua cob SaImoae!la.,

The SIUdy .,u coaducted to Ideubfy
effectrve aDd oconomx:al warer
tJaImeIIIS. IDCJudml cbsuIfccDoa. to
meet me U S Depar1maIl of
Ap1l:u.lture's sunduds for me
teC)'d.1nJ of poultry cIulJer w.­
RccccdIUODed cluller WIICt IDCCWII
tbeIe cntcna wu uacd to dWJ hac
broiler c:arcasscs. and the quality of
the cIulled carcassca "u thea
evahwed

Study T••t. Chiller Water Recycling

Cut water and sewer costs $85.000
per year by recyclzng chIller water

Systems for Recycling Water in Poultry Processing

PollutIon PreventIon Pays In Food Processmg

E
ach operanon on the
proces.s !me In I poultry
plant uses wiler and pr0­

duces wutewller The
wwewaters rypICIlly conWD Iuih
levels of organJC anc1 IOOrpJUC

wutes that can unpose I very luge
load on local wasteWller treatment
plant-'

The chenucal oxygen demand (COD)
and toW solids ITS) In wuzewar.er
streams from poultry planu usuaJIy
average 2 000 nulllanms per Iner
(m&!l) each Waste coac:etltratlOal
vary WIth the source of die
w~ater The)' caD !Up from •
high of " 000 mall fDr chpmqJ
oXY&eD demand aDd 3,000 IIII!I for
loW sobda III tbe JiI*t c:Iu.Uer ef·
flueDt to • low of~ lIlIII fDr ada
of these~. III tbe~
water from die whole bud. wilber

Treanlll and recydma ICIDe of die
waser used ID pouJuy proc:cssulI caD

save plant IIWl&Ff'I • If'CIt deal of
l'I1OIle)' by CUU1JII bocb water aDCl
sewer CClIQ. u demolllUat.ed by •
recelll IDIdy
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Methods and Ruulta

Three methodI b tI'aIIJDI pcuJtry preduller WI!ef' were tested as shown 1ft

F1aure 1

1 Ozoaauoa lD I COIWerl:UJ'Tmt-OOW roatact column.
% Scree!l.1ftl. ozonatIOft. sand filtrlbOft. and ozonatlon
3 Screenml. dwom.aceous earth (DE) fi.ltnnon lAd ozonatJOft

The results of me dlree uearmem methods are shown 1ft FlJUm 2 through ,
OzOlW1011 alODe (treaDrIeDl l) SI&JU6antly smproved the quahl)' of the warer.
whtch met all reqwrements for recyc1m& wtthm 10 to 20 ftIUll.lIeS of craI­
ment Tweury mJDUteI 0( ozomnoa reduced me cbenucaJ oxyp dem1lnd by
38 percent and the total solids 10ed by 28 perccat

BodI the SAnd and datomlCeOUS earth tiltr1b01l lreatmenb (treatments 2 and
3 rcspec:tJvely) yielded wlter quahty dw u.cecded the federal rccycllnl re­
quirements The DE treatment )"ldded the blJbest qualll)' wlIer In the shonesr
ueatmelll tune. althoulb !be smd IJId DE processes ue DOt d1rec11y CQm­

parable because of vartaUOOS 1ft process tune

Five rnmutes of filtranoll 1hrouah dlatoImiceous earth followed by IS nunutes
of 0Z0IWl0ft (treatment 3) resulted 111 an averqe hiht ttansmwlOrl of 97 per
cent nus method also reduced cbemJca1 oXYlen demand by 87 permlt and
toW soltds by 65 percent

ToW nucroblal 10lds were reduced by men: dwI 99 9 pen::em and no col­
Ifonns or sa1moncIIa were detedabIe after d1suIfecoon No Slprliant cua.u
quaiit)' <hfferm:es (color. tISUl or sbelf hfe) couJd be observed between car­
casses chilled 1ft tip WIJet' and mo.e chilled an recycled cJuJJer water (at I

1 Ho-t 0 recycle I'IIJO)

Results of thts study show that water CQII be effecnvely trUted to reduce ef­
fluent waste 10Ids at mel!' SOW'CCS and to reduce fresh water demands for
poultry chillers

-
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TrMtment Method 1
Ozonauon lor 20 rnInuIee (20 ppm)
!low rate 4 4 *'" per rrwnute

TrNtrnont Method 2
Scre8nlng,~ tor 15
~ (33 PC)m).~ sand fIltra.
bOn b' 15 1nInUt81 and~
bOn b' 15 tnIl'1U'teI (33 ppn)

I
I



d -BSystems tor Recycllni Water in Poultry proc.:'ing

FIgure 5 Effect oIttlrM t,..atment
mettIoda on 1DtaI 1Ol~ In poultty
cNIIIr ....

Z7

FIgurw 4 Effect of three trMtment
m.ctIodlI on ctlemlc* oxygen de­
IMnd (COO) of poultry cNIet.....

Potential Economic Impact

Current USDA regulwons require that ~ pllon of Waler be UJed to chili
every broder If I plant ptoCe$SeS 240 000 broilers per day II uses It least
120 000 gallons of wl1Cr daUy to cJuJ.l carc&sICS If 80 percetll or that warer
could be recondJlloned. 96 000 pllons or water ~ld be Slved each day Al
I ~ of $1 90 per thousand gallons for Wlter and sewer charges thiS plant
could )love 24000.000 gallons of water valued It more than S45 000 per
year

f
CbemJca.I oxygen demand and toW solids loads In the effluent could also be
reduced by approxunately 200,000 pounds per yeu (wUlnJng an initial

averqe of I 000 milharams per uter of COD and TS respectively In the ur
treIltd chiller warer) If the surcharp on excess c:henucal oxygen demand 15

20 cenu per pouDd. the surchatae savUlIS couJd be almosr S40 000 per year
Thus the porem1II saYUlp for 'It'mr. sewer. and surcharges could loW
W 000 per year OdIcr savUlp rtUlht be realized through by product
recovery and reducnons In enefiY COIlS Tbe cost of pIln:hasmg ind opcralln
ttus !)'pC of syRem IS currendy bell1l ~munecl

Other treatment~ that have been 1dem1fied for further study Include
tiltrauon chlonnanoa. uJtraYKJiet chsmm:t:Jon hydrogen peroxIde dlSlnfecuoll
cbermcal tRatments screenml and cianficwon The results of the study
dcscnbed here demonstrate however. that the recycling of chiller water IMy
offer a way 10 prevent envllOlU11Cnw poUuuoa wlule helpUlg to conserve
valuable water resources

-~----------,

.-ma-

Agure:l En.ct of tftrM Ir8ItIMftt
IMthodI on~ pI8Ie count of
po4'Itry chili« ....

FJ9ute 2 EHeet of three trHtmeftt
methods on light transmJujon of
poultry chll.., nter
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Rqy E C4nzwan E.z1nt.sJOtf FocJ~ Sp«:.alut
aNI 811411 W SMldctt Reuardr Food Sanznst

The reardI reported ben ucI the pubUcadoa al t»I fad s!Ieet wen~ ia ,.n by
the NorU caroUu Board 01 Sdeac:e aDd Tec:IIDoIclD ia~ with

the NortIl CaroIiDa PoiIutloll PrneDtioll Procn:a ud
the SovtIIalsten Poultry aad Eel AI8Cdadoa..

CD-2:t. lJqtud AruU for YOIIf /'0fdIrJ 1'ItI1tI
GUo /'oe1trJ~ '011 a..~ W/UII!.I»d tIItd 0Ir s-n- !iMrdttvrG
CD-U. SIuw1~ 1W /'CIIIlrry hoc~uon 0.. Saw Motwy by CorumvII Waur

CD-U, ".", ao, rOIl _ HtIW • S60 IIl1bCII~,

TO#' t:IJfIIIn of rIwu - __ pt!bli~III dtu urVt :n ytJIJII' cmmty~ 4fIJfI (II'

Wl'W 10 '«Ill .sa-:. £J:reuaCIII NonIt~ SMu UIIiwntry
c..., acre 1624 1WIIJ#I NMda~ 27(/)$-7624

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Nonh CatoiIna StaleU~.AaIIqI NortIt CarallM Agnc:ulturalend TlICIlNCII StIlI Urwwwr; III~ Ind!toe U 5 nep&"m~"t

01 AgncuInn~ SIIae UnMIftdY SlaIIon RIIeqI NC~ D 8&IIcIt. Olredor~ In~ of the Acts 01 ~"gl
0' ~ay 8 and Juna 30 111<l 'rhe NQftIl Carolina AgricuItvral ExtenslOfl SeMca otrerIa~ tel aJt el>gst.le petlIO'lS rlga'-::l'es_ 0 ,
color 0# natIOnal OflgIn IIlCl ,. an equal opportu'lrl)'~

12... - 1111 - TWK ---- (.U 27
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Conserve Water and Curtail Waste

Old you know that 1 pouad of poI}uants, 1Il the form or BOD,. IS directly
eqwvalent to • gallon of IJU1k lost down !he dram? If you know !he BOD,
level 1Il your plant s wasteWater you an use dus wonnanon to gel a
reasonably lICCUfate Idea of how much product (aDd mooey) you are pounng
down the drain A plant's water use and the volume and strength of Its waste
stream arc strong tndIcaton of bow efficlCUtly the plant II opcranng

To lDItlate a water and wa.saewater management program ID your plant first
make sure that members of your top management ream are comnutted to

reducmg the volume aDd sttenBtb of the plam s wa.stewarer Then appoint I

water-wasre superYuor" to bclp filId ways to reduce product losses and

IDOQJtOr wastewater cooo::m:ratiOIl H your dauy II DOC IarJe CZIOIJIh for lOme­

OllIe 10 be devored full tuDe to th1J talk. MI1ID die respcasinhly 10 I super­
vuor wbo bas It! mtereII In dus field

Wash

PollutIon Prevention Pays In Food Processmg

Water and Wastewater Management
Let'S in a Dairy Processing Plant

Not

~~l;J----------- '-------------
.ANK Oft DftAIN

T
hIS slogan used by the
Giant Foods ICC cream plant
In Its emplovee trammg pro­
gram reflects the fact that

an effective waste and .... ater
management program can cut food
processmg costs A plant s waste
load can be decrea.soJ subsunually
bv conrrollmg the amount of water
used and reducmg the amount of
product lost 1010 the sewer StOPPUlg
pollution at Its source IS less expen
slve and more pracucal than eDd-of
Pipe waste treatment

Some mumclpalltles Impose sewer
surcharges when the level of ccn­
tam.lnants In a plant S w~Wlter IS

excessive The possibility of saving
monev on surcharges makes I water
and wastewater management pr0­

gram even more a.ttraaIve Bec:ause
Giant Foods was faced W1t.h lmuts
on blochenucaJ oxyp demand
(BOD~) and~ IObd.s (SS)
for Its ptetJeatlJent fxility un­
plemennng a water and W25ttW1ter
management prognm bcame a
necessity We can !urn much about
waste control from the prognm used
by GlaDl Foods

I
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BANK OR DRAIN

To help In fincb.ni wlys to cut water use and product loss conduct a survey
of the plant S wmer uses Insull water meters throughoul the plant and read
them da1Iy L!st all WaIer uses and the amount used each d4y If bouer and
condenser water are lKX metered consull the hterature for guu:!.ance 10

esumaung usage Ba.Wlcc the amounl of water used with the mcoll11Jlg water
w~y ,

After complellng the waler use survey conduct a product waste study Have
the water waste supervisor and each production supervisor observe operations
closely and hst all the waste that occurs Take pictures of leaks spills and
other SituatiOns In wluch wasle occurs to make slJdes for use III employee
tfimmg

When you have collected enough mformatlon plan a dJnner meenng With the
plant manager and all the supervisors DISCUSS each supervisor s waste find
lOgs and plan ways to reduce waste nus type of meetmg will convey the 1m.
portance of waste contfol and help In obwrung the managemenl team s full
COlJUTUtment to waste reductlon

Giant Foods Program Stresses Employee Involvement

Employee training was an lmponanl part of Giani Food s water and
wastewater program Without the comrruunem of all employees the program
could nO( have been successful The traJrung phase can be completed In one
or two employee meetings

Employees were a5lr:ed 10 thtnJr: about waste prevention and to bnng their sug
gesllons to the first meeting The meetings were conducted on company ume
and hmaed to 90 nunu1eS The plant manager opened the first sessIon by ex­
plammg that reducmg waste and water use IS necessary both economtcally and
legally If the plant IS to conllnue to operate and expand He also reviewed the
cOlJnty 5 pretreaunent ordtnance

A set of shdes mtroduced employees to the concept of waste treatment and
the plant s pretreatment facUlties were dJscussed The session centered on the
company s abatement program enoded Washmg Our Profits Down the
Dram [t demonstrated that lht plant 5 waste was made up enu~ly of Ice

cream water and c1earung compounds

Employees we~ Iold the objeCtIve of waste treatment to decompose the
organic matter With bIctena and oxyJC1I before It reaches publIC waterways so
that It wl11 not steal !be sueam • oxyiCU and ktl1 the fish Each bactenum 10

the tncklmg filter aDd ICtlvued sludge system was ponnyed as a Pac Man'
eating hIS way lIIoDI!be tratl The two ghosts' that an 'knock Jum out
are the ghost aI btl pH and the &bosl of excess food The new pH I1lOIUtonng
system ac OWlt Foods, It was up1aJned helps elmunate the ghost of Iugh
pH but employees mll3t help e1JmJ..nate the &host of excess food

After another shde presenWlOU showtng pI.anl waste bemg generated
employees were encouraged to contribute Ideas 011 waste reduction 111 theIr
own work areas .Thelr suggestIOns were posted and ICted upon

The employees developed a sJoga.tI for theIr effons to cut waste lDd~
waler use Let 5 eat It mstW of lreaung It This slogan remmds them of
the advantages of recovenng product nther than allOWing It to reach the
drams where It becomes a pollurant

I
I,

J

I
I
I
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1 Pound of BODs

IEquals
1 Gallon of Milk

I
I
I
I
I
I

An Effective Program

BOD Cut 33% I
Water Use Reduced 25%

I
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Waler and Wastewater Management In • Dairy Processing Plant

Reduced Pollution and Water Consumption

-.e Giant Foods program was very effecnve 8005 loading was cut by on:
thud and water consumptIon by one·fourth when waler and waste reductIOn
effons were Implemented Collecting any unusable matenal In barrels for use
as ammal feed was found to be one of the best methods for preventIng poilu
non

,I

The treatment planl IS monitored once a week by testing the BOD, and
suspended solids levels of the raw waste and the fmal effluent Results are
reViewed by the plant manager who noufies SUpervl50tS If excessIve pollutant
levels are found In the raw waste so that they can take correcnve acnon

Controllmg waste In the Giant Foods plant has dIrectly Involved all personnel
Each person recogmzes that waste treatment IS a Vital part of plant operalJons
and that hiS or her effortS have a direct beanng on the effiCiency of the treat­
ment facllJty

The water waste program In thiS plant has resulted In dally savings and a
mInimum amount of waste The full cooperation of the company 5 employees
m reducmg waste and water use has resulted In more effiCient operation ­
and money gomg Into the bank rather than down the drainI

I
I
I
I
I

I
~ Bank or drain Which IS your chOice"

I
I Elements of a Successful Water

and Wastewater Management Program

I
I
I
I
'I

• Obtain fuJI management commrtment and understanding,

• Appoint a water-waste supeMSOr,

Ii Survey waste proeJuetJOn In the plant,

• Survey waler use In the plant,

• Conduct a management meetlng,

• Tram employees,

• Solicit Ideal from employees

• Implement the best Ideas ImmedIately "suggestIOnS will not
be Implemented nght away or are rejected. let the employees
know the reason

• MonItor performance and mamtaln records

I
I

Pollution = Lost Product

I
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£Ja~1lS10fI Food Sae1lllSt Nol'fh 0Jr01wl Stau UlIlvemry
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PollutIon PreventIon Pays In Food Processing

/

Protecting Your Water Supply
Cua:uIi costs IS DOC the only reason In 1986. the southustem Slates were
to take water conservabon senously smcbn by the worst drought In
Some dairy plants are located m nearly • cenDlry Had the situation
commumues wttbout an abundant worsened, dIIry processors would
Wlfer supply Because Il takes larp have fIICed water limitations produc
amounts of water to pnx:e$S dltry bOa cutbKb. and even temporary
products. a pIanl call have • map plant Closillp By reducmg water
effect OIl the local 'n!er supply eva! c:onsumpuon DOW processors can In
under tbe best of cuaunsunces crease thetr chances of getting
Dunne • drouiht the unpact can be tIlroush the Del! drought W1Knout
d1sasuous baVIDI lXl CUI'U11 opel'lll.lons

Did you reailze that your dairy processmg plant 11U2y use
more than 50 17Ulllon gallons ofwarer a year - enough for
a town of 1,000 people ')

Water has many uses In daIry pro­
cessmg - coohng washing heaung
and cleanup Many plants we more
thai1 4 gallons of water to process
eJlCh gallan of mill::

Saving Water
Can Save You Money

Liquid Assets for Your Dairy Plant

FI(~A '~-'3

--~~~'---.

Water and sewer service costs have
been mmg rapidly and these In

creases can cut mto profits USing
water more effiCiently however can
help to counter these mcreases
ReallZmg the pcxenual for savmp.
some plant managers have cut their
plant s water use to as betJe IS 1
gallon of water per gallon of rmllt
processed

Cunmg water usc has • double
benefit It DOC oaJy lowers the
plant s water bdl. It call alao belp to
cut sewer cbMJes becaUIe most

mUllIclpa.!lbeS compare tbcIe eharJes
as a pen:en&qe of the metered ....r
usage 1n.ddIuon reduc1n1 water
use will reduce sewer surchar&a If
!he waste COQCentraUOIl does DOt ID­

crease propoltionately
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P1ant IS

$57000

Sl¢500

neGsuo

1

$142.50

$35825

WatM UN per gdon Of mRk (gaIIOnI)

Dally WIlter and ..., CCII'tI

Annual WBlOt' ancl .....~

$570 I

I
If you know your local wllCr and sewer charges, the amount of water used Lt.

your plant to process a gallon of nulk and your plant'S daJly producuon Yl
can use the foUowl1lg worksheet to eswnate the amount you wouJd save by
redUCUlg water us.ige to a target value you select

How much could • daJry plant save
by reducmg rts water use to I gallon
of water per gallon of nulk process­
ed? To find out let s consider two
plants that each process 75 000
gallons of nulk per clay Each pays a
loW of SI 90 per thousand gallons
for wllCr and sewer servIces
However plant A uses I gallon of
water per gallon of nulk proces.s.ed
wtule plant B uses 4 gallons

I
_S_8V_i_"_9_M_O_"_e_Y_b_Y_S8_V_in_9_W_8_te_f_:_A_"_E_X_8_m_p_l_e I.

WIIter and S4twer Costa and SIlvinp for Two Dtlry PleDta
Proceufng 75,000 Gallons of Milk Per D8y I
___~f__----.;

Water and sewer costs for the two
plants are shown IJ1 the table
Because pl&nt A uses 3 gallons of
water per gallon of rmlk less than
plant B - a savmgs of 225 000
gallons per day - Its OP\1T'8tors can
put S427 50 more 111 the OInk each
day a total !avmgs of $106 875 per
year In effect processor B IS pour
mg that amount of money down the
dram

J">'--~ op. ........."'t::' ......Ir-

~_Water and sewer Costa and SIvtngs for Your Drdry Plant I

I
------1

I

'I
,-,-

I
1--

51 1
34-

Ent., dally production In vallont

EnIiIr row corllltllu.d ntIf Mel
......, coat per thouaancl gallOni 1, _

W MuIIfpIy 1CU dItIIiwater c.- (In 1tIouUndI of
~ ~ by your .... and .... celt to deIet· I
~......rrittwIr _ddI COlA _ -. 1_-'--

EnB the~ of days
rour plant operatH MCIl yMr _

Multipty the dilly Ind ..... ClIIt by the
I'II.Imtw of dIrya yrNI ~ -=t'l~
10 deWmlII. 'JrRf1llVlUll and ....... COlt

-
~ En.;, cunwrt and tIlrget WlIS« uage I*' -
" pilon of milk (gallons)to";

r.-

Annual
Savlnp
$1045,175

• $140000iii
0

(,,)..••f! 100,000

1•..
oS &0,000•
~..:sc:c: 20,000c
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You CAN save
Water and Money

A stUdy of the U S da11y mdustry

showed lhat It IS possible to reduce
wlter IlSe to less than 1 Ballon per
gallon of rmlk processed Challenge
and encourage your employees to
reach that goal In your planl Con­
sider csUibhshmg a reward and per­
sonal recogrunon program for
employees who contnbute slgruf­
lcantly to wlter conservanon Some
helpful Ideas ~ given In the box

Manag~rs stt th~ pace for
water cons~rvano,. and waste
reduction Your Interest and
Involv~mentWill let everyone
In the plant know tJuzr r~duc­

zng Waler use IS Important
There's no bener rune than
now to take a close look at
your plant and encourag~ your
employees to work wuh you zn
conservmg water and cumng
waste

Be consIderate• •• and be
prepared. Stsu1 consemng
water DOW

Liquid Assets for Your Calry Plent

Water ConservatIon TIps

• Always b'tat Wlter as I raw materIaJ WIth I real COlt

• Set water conservation goals for your plant

• MIJCe water conservation • management poonty

• Install water meters and monitor water use

• Train empIoyIeI how to UN water .ffic..mJy
- -...c- .:I. ..

• UN automatic shut-oft' nozzles on all water hoses

r • UN higtI-pl..... Iow-¥oIume clNllIng systems

• Don't lei people lIM water holes as brooma

• Reuse water where ~1IbIe

• MinimtZG spills of Ingredients and of raw and finIShed product on
the ftoor; always clean up the sptlls before washing

35
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Pollution Prevention Pays In Food Processing

Cut Waste to Reduce Surcharges for Your Dairy Plant

I
I
I

Did you know rhc..t your daln plant may be producmg a
waste load of 800,000 pounds of BOD5 per vear ­
equivalent to the load from a em of 13,000 people?

I
I
'I
I

I
~I

I
I
I
I
I

W
astewaler from mosr
dairy plants IS diS
charged 10 publicly
owned treatment works

(POTWs) ",here rhe maJoruv of the
pollulants are removed before the
waler IS discharged to the environ
ment Treating the water costs
monev and mosl treatment works
charge according to the volume of
sewage lrealed In addition they
commonlv charge extra (apply a sur­
charge) If the waste load exceeds
certam speCified levels because II

costs more to treat water that con
tams more pollutants

Waste load can be determtned by a
number of dtfferent measurements
including: BOD, the biochemical ox
ygen demand COD the chemlC:al
oxygen demand TSS the total
suspended solids concemrauon
TKN the loul KJCldahl nitrogen
content and FOG the concemratlon
of fats OIls and grease

Wastewater from dairy plants IS

most often tested for BOD, a
measure of lhe amount of oxygen
needed 10 degrade the orgame matter
earned by Ihe water The BOD,

concentrallon IS measured In

mIlligrams per Iller (mg/\) When
the level exceeds 250 to 300 mgll
many trealment plants apply il

surcharge

as ]2 pounds of BOD, per I 000
pounds of milk received More Ihan
90 percent of a plant 5 total waste
load comes from milk components
that are lost and flow mto floor
drams dunng processing Laclose
pnxelnS and butterfat are the major
components The wastewater may
also contain cleaning agenls
lubrlcanls and solids removed from
equipment and floors

Waste Load
can Affect Profits
In the past most catry plant
rnatllIgers did IlOl concern themselves
With reduclnl lhe1r pllJlt S waste

load because treatment casu were
minimal and restrictions few Over
the past 25 yean however some
ClUes have Increased their surt:harges
ninefold BOD, surt:harges now ex·
ceed 30 cents per pound In some
C1l1es Pretreatment orolll.ances 111

some localities may limit the level of
wastes that can be discharged Into
tbe sewers In that case the waste
load must be reduced before the
wastewater leaves the dally planl

Sewer costs once a minor operallng
expense have become somethmg
that ellery cost-CansclOUS manager
must consider At today s rates a
plant s waste load can have a real
effec:t on profil.lblltty Realizmg thIS
some plant managers have been able
to cut wa.sle dISCharges to as little as
I pound of BOD, per thousand
pounds of milk received
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Calculating Your Surcharge

The [otal amount of BOD, m a plant S l.I.asle:l.I.ate:r can be: calculated bv
mulllpl~ Ing the BOD, concenlralion m milligrams per lHer b~ the amounl of
efnuenl In millions of gallons

Amount of BOD, = 8 ~4 X BOD, concentration x effluenl volume
,f

For example If a plant discharges 3 7 million gallons of waSlewaler per
month wllh a BOD, concentrallon of:! 300 mg I Ihe 10lal amounl of BOD,
discharged dunng the month IS calculated as follows

Amount of BOD, = 8 34 x :! 300 x 3 7
= 70 973 pounds

The: monthh surcharl!e: IS normally ba~d on the: amounl Ihal Ihe BOD, can
centrallon exceeds a ~pecltied limn To find Ihe monlhly surcharge cost
muillpl\ the ercess amount of BOD, by the surcharge ralc

Surcharge: COSI = Excess amount of BOD, )( surcharge rate

If [he plant II. nh a BOD, concentrdlion I~ 1 300 mgll I~ ~ubJect 10 surcharge
on BOD. In exce~, of 150 mg'l lhe excess concenrrdllon ,ubJect 10 surcharge
I' :1 050 mg I

Amounl 01 BOD, ~ubJecl to ,urcharge = 8 34 x 12 300 250) x 3 7
= 8 34 x (2 0501 x 3 7
= 63259 lb

If the surcharge ratc IS :W cents per pound of e"cess BOD, Ihe monlhly COSI
I~

Surcharge cost = 63 259 Ib x 20 cenls/lb
= Sl2 652

In dddHlon [0 the charge for excess BOD, surcharges may also be made for
e"ce'~I"eJy high levels of COD TSS FOG and TK~

I
I
I

Saving Money by CuttingI
Waste Load An Example

Ho.... much mone\ could a dall" I
plant save b\ reducmg liS BOD,
load 10 only I pound per Ihou~and

pounds of mllk~ To flOd out con
SIder two dalT\ plants lhat each proI
l'eSS 645 000 pounds of milk per
da\ Bolh pay a BOD. surcharge 01

20 cenlS per pound Processor A I
discharges I pound of BOD, per
thousand pounds of mllk processed
(I pound for everY 116 gallons I

while Processor B discharges 5 I
pounds In processing the same
amount of milk

The table shows the dallv and annualI
surcharge COSIS for the IWO planls
The operators of Plant A save 80
cents per thousand pounds of milk
proces~d That means they can I
bank an utra S516 per day or
almost SI30 000 annually If the
plant operales 250 days each vear
In effecI Processor B IS pourHlg I
that amount of money down the
dram

!l IS also Importanl 10 remember thatl
the eJtcess waste load reflects milk
lost dunng processing and the cost
of thiS lost product must be added 10I
the surcharge to find Ihe true cost

$200 000
Annual sewer Surcharge Compar1aon 101' Two Dairy Plants I
S."lnvt ProceMIng 845,000 POUMa (75.000 G11llans) of Milk Per Day
S12t 000 -- - -. ... - -". --- I• PlanIA Plant B SaVlI1g5CIt

ii $150000
~

l:! Waste~ (lb 01 eoo. pet IhOUUnd~

In Ib at rrnIk) 5 4 I..• $100 000~
D&lIy SODs IUf'Charge $129 $645 $516•In

~ Annual~ $32250 $161.250 S129 000

Ic:c:
'C eo.t pee' lhouMnd poundS 01 milk

poceaed $.20 S100 SSO

eo.t per thouand gdonS of milk
1172 S&eO sass IprceftMd

Plant I PIIInt A
Sib lib

SOD. Loed Ipet' TltouMnd Pounds
of MIIIl PrOCHNd

)6 loll
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Reduce Surcharges for Your Dairy Plant

T-vet

$ewe, Surcharge SaVing. fo, Your Plant

Subtract the annual surcharge cost for the targe1
waste load from the annual COlt for the current
waste !oed to find your annual S&VIngs S _

s

ss

s

Wasta ReduetJon Hintl

• Make waste reduc:bon a management pnonty

• EstablISh waste load reduebon goals for your plant

• Establish waste JoacI reduction goals for III Important~
cesHS and arNI of the plant where waste can be monrtored
and controlled

• Improve mIInttnInCIlD pI'8Y8nt product leaks from valves.
plpcng. and equspment.

• Reduce WIller UIe. remember thai wate, used In processing
becomes wastewater that must be treated

• Thoroughly dl'8ln product from tanks and vats before
cleanIng

• Collect eoIlds from ftocn and equipment by sweepIng Shovel
the wastes Into c:ontamefs before actual cleanup begins Do
not uae hoMe .. brooms.

• Adopt 1M IIIItuc» that ..... load lWduetion IS one of the
best maMgerIC dIClIa. you can maQ

• Orient .mpIoyMI1cMR prwentlng pollution. and tram them
how to do their jablin • WIlY 1hIIt will reduce the diIctWglI
at wasta from your pIanL

Enter your BODs surcharge coat

per pound '--

MultJpIy the dally ... to.d by the surcharge
cost to find youI' dally IUrcIIarge cost

Enter the numbel' of days your
plant OJ)ef1J1es each )'Nt

Multiply the dally surcharQe COlt by the number
of days your pWtt operates annually to lind
the annual surcharge COlt

Enter current and target waste load In pounds of
BOO, per thousand pounds of milk processed

/
Entet dally production In
thousands of pounda of milk

MultIply current and bJrgn waste loads by dally
productIOn to find dally waste !old In pounds J

A....D \OU WIll send more money
to the banIc Instead ofdown the
dram

You Can Reduce
Waste Load and Save
Money in Your Plant

You can take poSitIve steps 10

reduce the wasle load produced by
vour planl Some suggestions are
gIven 10 the box To keep tabs on
your progress use Ihe work sheet to
calculate your plant s waste load
You II nOI only help proteci the en­
vironment you II also show the pe0­

ple In your community that your
finn IS a responsible corporale
citizen

To eSllnUlU tM pounual sa~mgs
for \our plimJ. determme the
se""er surchluges In ..our com­
muntr\ and the current waste
load produced b} vour planl per
thousand pounds of nu/k process­
ed Then calculate the amount
',IOU thmk the waste load could be
decreased b\ Improved operallng
pracllces Enler the values In the
foi/owmg work sheel 10 compUle
\our savings

I
I
I
I
I

I
I

I

I
I

I
I
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PollutIOn Prevention Pays In Food Processing
I

11 ........_ .. Dairy Industry
n.e _ rI' S500,000,000 •
n..R_II_ _ U/

IfXl
_-.

41

Opportunities to Save

Water Use
IrJ 1986. Grade A dames ID die Umted SWes pnx:essed ewer 60 billion
pounds of products Caulk, cream. c:oaqe cheese, aDd x:e cream) They used
about 9 3 bJlliOll p110ns (80 billlOll pounds) of milk to make these products
If the average plant lISed <4 p1Joas of..,. to process each gallon of null (a
typIQ1 amount). toW Wiler use for dill yt::at by the Grade A dairy Industry

exceeded 37 1 bt1hoIl plloas

Some plants tlOW llIe IesItfwt I plloa of WIler per p1lon of aun:: pro­
ceucd H all da11'y pWa c:cJUId IPC 3 pl10III of water per pUon of au.lk
prcceued. uvmp would amouDl 110 approJUm&te1y 28 bs1hOIl p.Iloas of Wiler

- eDCIUIh to supply • CIty of 200,000~ for .. year

Waste Load
The averqe Grade A dury pImt produces , pouDdI of bIocbemJcal oxygen
demand (BOD,) per tbouSIJId pounds of uu1k processed The resultmg annual
BOD, IOId from dairy proc:esIIDB II aImoIt 0400 nulhon pounds

__l'J~~ _

DulYOUm,;W
thaI water and sewer

COSIS for some dalry

plmrts have nsen almost

tenfold dunng the last

two decades?

Th,S means that water

and sewer charges have

probably become a

slgnificant pan ofyour

operatlng budget

Dairy CEO's:
Do You Have a $500 Million Opportunity?

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
Why Is Reducing Water Use and Waste Load
_Es...,:p:...e_c_i8_1..:,IY_I_m..:"p_o_rt_8_nt_N_ow? 1

I

I
I

9 3 billIOn gallonsl

SaYIngs from nIduced watef use
(S5 70 per thouIand gallonI) S53 010 000

1SavIngs from reduced waste told
($8 88 per 1housand~) $63 984 000

Total savmga $116 994 0001
Note AIIIumee • ...., COlI of 80 etontI per IhOuUnd gallons NWet' charge 01 $1 00
per ltIouNnd geIIonI and a BOO. IU/CtlaI'ge gI 20 CIfltI per pound

Volume or lNllc proc:ased

Potential sevlngs from Water Conservation
and Wllte Reduction

RegIonal water shonages new pollution regulations and new pol1cles on
water pncm,g make water conservation more Important now than e.er beforel
Widespread' areas of our nation have struggled under severe droughts In re
cent years Many plants were faced With conservmg water or curralltng pro
ductlon

As the U S EnVironmental Protection Agency (EPA) tightens restrictions ani
the quailty of water consumed and wastewater released mto the enVironment
waler costs will probably nsc even more rapidly than In the past To face
these changes and be ready for possible future shonages leaders In the daln.
processing IndUStry must look ahead and stitt water conservation efforts no~

Water conservation and waste reduction are Important because

• Water costs and sewer charges arc on the nse I
• Water quahry and avallablhry are threatened by Increased consumptlon

and pollution In many areas of the country.

• Pollution IS beIng attacked aggressively by pubhc agenCies and the PUbhl
at large

• Future regulations may requIre water conservation and ehmmatlon of
pollutant dtscharges I

• A corporation s Image can be tarnished and Its sales hun If liS plants are
perceived as hamung the environment

• Enforcement &Ct1ons are becomIng more severe laWSUIts fines and I
even pnson terms may face those who are not fully In comphance with
envIronmental laws

Cost Savings
Water and sewer costs have m·
creased rapIdly for many dau'y pro­
cessors Some dairy plants have ex­
penenccd an mcrease of 5 to 10
tImes Ul water and sewer costS over
the past 25 years As much IS 5117
nulllon could be saved annually If
the U S daIry Industry could sue
cessfully conserve water and reduce
waste load as shown Ul the table

Surcharges for excess waste load arc:
not the only COSts assocIated WIth
waste from daIry processmg 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
mdlcate a plant s effiCiency

One pound of BOD, an the sewage
means that al least 9 pounds of nulk
have been lost an procc:sstng The
320 mdhon pounds of BOD, !hat
could be eliminated represent a nulk
loss of 2 88 billion pounds With
rmlk valued It $13 50 per hlmdred
pounds the po!eIlIIJd savmp ccuJd
be as much _ $389 millioo per
year

ComblDC tJus S3I9 milhoa WIth a
possible 5117 mdIlO11 reduc:tJoa m
water and sewer charJes IlXI you
~ see thai the U S Grade A dlJry
Induslry has the p<Xentlai for saving
S506 mIllion annually

The resu1unl annual BOD, load
from dairy processing IS almost 400
mllhon pounds

Some planls discharge as httle as I
pound of BOD, per thousand pounds
of mIlk processed If all plants
reduced their discharge to thIS level
about 320 rmlhon pounds of BOD,
could be ehmmated - the same
amount discharged annually from a
City of S 2 mIllion people

I
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Dairy CEO. Do You Have a 5500 Million OpportunIty"

Questlont for Your Management Team

Here are SOIDe questions for your management learn to ask as you think aboul
each plant s water use and waste dIscharges

• Has YOlIr dairy processing operation expenencerl a rapid rIse In water
and sewer charges?

I
• Do you supply your own waler? How much does ibiS water cost? Is the

supply dependable') Is the quality lugh') How will !hese factors affect
future expan.Slon') Is your waler sourcc !hreatened by poUuuon')

• How much money could yOll save by reducing water use from lIS present
level to I gallon per gallon of mtIk processed? How much could be saved
by cuttmg BOD, discharges from their present level to I pound per thou­
sand pounds of nulk processed') Would these savings be Important to

your orglllUUtJon') Should even more smngent goals be adopted for your
plants')

What Can You Oo?

Compute your share of !he S500 million opportUnity For example If your
company accounts for 5 percent of all U S Grade A nulk produCtIon you
may be able 10 save S2S nuilloo per year by reducing water use and waste
load If waler and sewer costs increase tenfold over the next decade you may
be able 10 save 5250 nulhon annually by 1997

Here are some suggestions 10 help you san a conservation program

• Ensure that planl managers measure water use dally or al each shin
change

• EmphasIZe 10 personnel at all levels that conserving wlter and reducmg
waste load are sound business pracuces

• Appoint someone In each plant to be responsible for wlter COll5ervatlon
and waste reduction practJ<:es and for monJtonng thelt effecuveness

• PrOVide a tralnmg program for your manqcrs and employees

• Show bY your mterest and example that you take water conservauon and
WHte reduc:uoIl senously HeIpmg your personnel develop the proper at­
Utude IS 90 pm:em of the battle IT STARTS AT THE TOP'
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AppendIx B

Selected PollutIOn Preventloo/Waste MlDlDllZatIon
Case StudIes for Food Processmg and

Meat and Poultry Processmg Industnes

I

Selected Case StudIes

1 "Waste MmimizatlOn for a DaIry" (by G Looby and W KIrch, U S EPA EnvIronmental
Research Bnef EPA/600/S-92/005 June 1992 )

2 'Waste MInImIZation Demonstration tor a Food and Fermentation Industry"
(CompendIUm on Low and Non-Waste Technology, Umted NatIons Economic and SOCIal
Counsel 'The Ahmet Process tor Wastewater PUrification" Monograph
ENv IWP 2/5/Add43)

3 'Recovery and Use of Methane from Sugar Beet Processmg Effluent" (Clean
Technology, EnvIronmental ProtectIon Technology Scheme, Dept of the EnvIronment,
2 Marshall Street, London-SWIP-3EB, 1989, p21 )

4 Recovery of Salts from Beet Wastes" (Compendmm on Low and Non-Waste
Technology, Umted NatIons Economic and SOCial Counsel, "DemmeralIzatlon ot Beet
JUice WIth Re-Use of Evaluates" Monograph ENVIWP 2/5/Add41)

5 "Treatment and Recovery of Bnne from Sauerkraut Manufactunng" (CompendIUm on
Low and Non-Waste Technology, Umted NatIons EconomIC and SocIal Counsel,
'Treatment ot JUice from Sauerkraut FermentatIon and ProductIon of Yeast In thIS

Effluent" Monograph ENVIWP 2/5/Add49)

6 ' ExtractIon of Potato Starch from Potato Cleanmg Wastewater" (CompendIUm on Low
and Non-Waste Technology, UnIted NatIons EconomIC and SOCIal Counsel, "Dry
ExtractIon of Potato Starch SubstItute" Monograph ENVIWP 2/5/Add84)

7 "ExtractIon of Potato Starch from Potato Wastewater" (CompendIUm on Low and Non­
Waste Technology, UnIted Nations EconomIC and SOCial Counsel, "Extraction of Potato
Starch With Recovery and Use of Protems In Internal LIqUId" Monograph
ENVIWP 2/5/Add39)

8 "Recovery of Fats and Protems from Wastewater" (CompendIUm on Low and Non-Waste
Technology, Uruted Natlons EconomIC and SOCIal Counsel, "Manufacture of Fats by
Contlnuous Meltmg WIth Recovery of Fats and Protems from the Wastewater '
Monograph ENVIWP 2/5/Add78)
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ReductIon In Waste Load from a Meat Processmg Plant, Carawan and Pl1kmgton,
Pollution PreventIon Program, North Carolma Department of Natural Resources and
Commumty Development

"Poultry Slaughterhouse Decreases Efflqfnt by Usmg Dry SuctIon System for Clean-up"
(Secteur Agro-AhmentaIre, Technologies Propres. Abattage de Volmlles, Gouvernement
de Quebec, MmJStre de ['EnVironment, Gestlon et AssaJillssement des Eaux, May 1989
Source document III French)

Maola MIlk and lee Cream Company, New Bern, North CarolIna ReductIon of DaIry
Waste (by J W Tillman AchIevements III Source ReductIon and Recyclmg for Ten
Industries m the UnIted States SAle Report prepared for RISk ReductIon EngIneenng
Laboratorv Umted States EnVironmental ProtectIon Agency 1991)

'Disposal of Wastewaters and Decreased Water ReqUIrements are Achieved Through
Conservation, Recyclmg, and Process ModificatIons III Dairy OperatIons" CWater and
Raw Matenals for Non-Waste Technology Processes" by Enk Rud Madsen, Techrucal
Research Center of Fmland, Espoo Fmland, June 20-23, 1988 pp51-62)
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Mount Dora Growers CooperatIve, Mount Dora, Flonda Reuse of Wash Water for a
Fresh CitrUS Pack.mghouse (by J W Tillman Achievements m Source Reduction and
Recyclmg for Ten fndustnes III the UnIted States SAle Report prepared for RISk
Reduction Engllleermg Laboratory, Umted States EnVIronmental ProtectIon Agency
1991 )
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Gwen P Looby and F Wilham Kirsch·

AUG 26 40q?

DEPOSITORY DR·24

Risk ReductIOn
Engmeenng Laboratory
Cincinnati OH 45268

EPA/600!S-921005 June 1992

The potential benefrts of the pilot project Include minimizatIOn
of the amount of waste generated by manufacturers, and
reduced waste treatment and disposal costs for partiCIpating
plants In addItIOn, the project provides valuable experience for
graduate and undergraduate students who partICIpate 10 the
program and a deaner envIronment without more regulations
and higher costs for manufacturers

@ Pnnted on Recycled Paper

University City SCience Center (PhiladelphIa PA) has begun a
pilot project to assist small and medium-Size manufacturers
who want to minimIZe their formatIOn of waste but who lack the
IO-house expertise to do so Under agreement With EPA's Risk
ReductIOn EnglneeTlng Laboratory, the SCIence Center has
established three WMACs ThIs assessment was done by
engineering faculty and students at the University of
Tennessee's (KnOXVille) WMAC The assessment teams have
considerable direct expenence with process operatIOns In manu­
factUring plants and also have the knowledge and skills needed
to mInimiZe waste generatIOn

The waste minimizatIOn assessments are done for small- and
medium-SIZe manufacturers at no out-of-pocket cost to the
chent To qualify for the assessment. each chent must fan
wtlhln Standard Industnal ClassifICatIOn Code 20-39, have gross
annual sales not exceeding $50 millIOn, employ no more than
500 persons, and lack In house expertise 10 waste mlnlmlza·
tlon

summary informatIOn and IS not IOtended for use as a thorough
analysIs

Introduction
The amount of waste generated by Industnal plants has be­
come an increasingly costly problem for manufacturers and an
additional stress on the enVIronment One solutIon to the prob­
lem of waste IS to reduce or eliminate the waste at Its source

,tates
mental ProtectIOn

/

Waste Minimization Assessment for a Dairy

&EPA

Abstract
The US Environmental Protection Agency (EPA) has funded
a pilot proJeCl to assist small- and medIUr:1-SIZe manufacturers
who want to minimize their generatIOn of waste but who lack
the expertise to do so In an effort to assist these manufactur
ers, Waste MinimizatIon Assessment Centers (WMACs) were
established at selected universities, and procedures were
adapted from the EPA Wast8 MinImIZatIOn Opportuntty As­
sessm8nt Manual (EPAJ625f7 88/003, July 1988) The WMAC
team at the University of Tennessee performed an assessment
at a plant manufactunng pasteunzed milk, cream, buttermilk
chocolate milk Ice cream mIX, fruIt dnnks, and plasllt' Jugs­
approxImately 23,300,000 gaVyr of liquid product and 4 160 000
half gafJon and 15600000 gallon plastIC jugslyr Raw milk IS
delivered to the plant, filtered, then centnfuged to separate the
cream from the skim milk which IS then processed through a
high temperature short tlme (HTST) press After the press, the
milk IS bottled and shipped Buttermilk IS skim milk whICh has
been Inoculated With cultures 10 a special processing tank
Chocolate milk IS made by adding chocolate powder and fruc­
lose to blended milk prior to processing In the HTST press
The team's report, detailing flndmgs and recommendatIOns,
indicated that the majOrity of waste IS wastewater generated
from all processes In the plant and that the greatest savings
could be obtained by instituting a wastewater management
plan to reduce uncontalned milk waste (38%) and wastewater
(90%)

UruversllY Clly 5cJenca Canter PtllladelphlB PA 19104

This Research Bnef was developed by the pnnClpal Investiga­
tors and EPA's Risk ReductIOn Englneenng laboratory, CinCln­
natr, OH, to announce key findings of an ongoing research
prolect that IS fully documented In a separate report of the
same title available from the authors This brtef prOVides only

EP 1,96,600/5-92/005

!IUlrOlnfltll Rfselrc~ Brief, EPA/'
___...ch and Development
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Methodology of Assessments
The waste minimization asllIiIUments require l' 3ral site VIsits
to llach dIGnt served In general the WMACs J"'W the proce­
dures outlined In the EPA Was'" MU'limIZSIJOn Oppol1urllty
AssessmQ(Jt Manual (EPAI62S/l-88lOO3, July 1988) The WMAC
staff locates the sources of waste In the plant and identifies the
current dlS~sal or traatmerW methods and their assoaated
costs They then identify and analyze a vanety of ways to
reduce or eliminate the wasta Specific measures to achl8ve
that goal are recommended and the essential Supporting tech­
nologJCal and economIC Information IS developed Finally, a
confidential report that dGtalls the WMAC's findings and r9COm­
mendatlOns (inclu(hng cost savings, ImplementatIOn costs, and
payback. times) IS prepared for each client

Plant Background
ThIS dalfy produces pasteunzed milk (2% fat, 1% fat, 1f20/0 fat,
whole, and skim), aeam buUermllk, chocolate milk, ICe cream
mix and fruit jUice drinks The plant also manufactures milk
jugs from HOPE (high densrty polyethylene) pellets The plant
operates 4,420 hrlyr to produce approximately 23 4 million gal
of milk annually

Manufacturing Process
Raw Milk Processmg
The daJry receIVes fresh raw mil'" VIS 19 to 20 dally truck
dellvenes Raw mlk Is pumped from the trucks through a
centnfuge clanller where undesirable solids In the milk are
removed Waste from the c1ardler IS collected In a holchng tank
and IS trucked offsrte dally to be used as fertilizer After each
dellvel)' the truck tanks are cleaned wrth a Clean-In-Place
(C1P) cksamng system whICh utilizes a spray system built Into
each tank. Initially a four second burst of water at SO-SO psi IS

supplied to tm. tanks, the water/milk solutIOn IS pumped through
the clanfler and pr~ssed wrth the milk Inl1lally pumped from
the truck That rinse IS followed by an alkaline nnse, an acid
nnsa, and a nnse containing a sanitIZIng agent The nnse
solutions drain to the munICipal sewer Dunng one CIP cycle
each day the clarrfl8r IS also washed

It IS estimated that approximately 2% of the total amount of
milk purchased annually is lost dunng processing Solids re­
moved from the milk in the clarifier account for part of the
volume loss The remainder results from milk spills and leaks
from processing equIpment, contamination of milk 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 partJally contained In equipment dnp­
pans dnp-pan waste II collected by a local farmer and IS
subsequently used as hog feed The remalOlng milk lost annu­
ally IS draJned to the municipal sewer It IS not poSSible to
quantify the amounts of waste milk assoaated wl1h each piece
of equipment

Milk exrtlng the clarifier Is cooled to 38°F In a cooling press At
thiS POint a second CIP system IS used to clean the raw milk
lines Drap-pan waste IS generated and uncontalned spills and
leaks occur at the cooling press FIVe percent of the milk from
the cooling press IS shipped to other dairies for further process­
Ing The remalOing 9S% IS transferred to one of three storage
Silos

Milk In the s10rage silos contains on average 3 75% buUerfat
Approximately 40% of the milk from the storage Silos IS dl-

I
Il ,

rected through a centnfuge where cream IS separated from thl
mlk The cream contains about 400/. butterfat and the remain
Ing skim milk has a butterfal content of approximately 025%
Each fractIOn IS storad In rts own tank Cream from the creal
storage tank IS transferred to eIther the ICe cream miX proces
or the filling machines where cream IS packaged and tran
ported to the storage cooler (33°F) Drap-pan waste IS gener
ated at the filling machines and uncontalned spliis and leakl
occur at both the filling machines and In the storage cooler

A fractIOn of the skim milk In Ihe storage tank IS transferred 10
the buttermilk process Another fradlOn Is transferred 10 thl
pasteurized milk process to be pasteunzed and homogenIZe
and sold The remainder of the skim milk IS blended With who
milk from the storage Silos In a processmg blender to obtalO
milk wrth different fat contents Milk from the processing blendl
IS then sent to the pasteurIZed milk process chOOJlate ml
process, and the ICe cream mix process

Pasteurized Milk I
Skim, 112% fat, 1% fat, 2% fat, and whole milk are receive
from the skim milk storage tank and blend tank and are pas­
teurized and homogenized In two HTST presses The first
stage of the HTST press IS a regenerator (he<:! exchangeI
sadlOn In which heat IS transferred from milk al eOOy In th
press to milk comu-.g Into the press Alter pass r..g through the
regenerator, milk Is steam-heated further to 172·F In a
vacuumlzer where bactena In the milk are kllle:l Than III
subjected to a pressure of 1 900 pSI In a homogenizer Folio
iog the homogenizer. milk flows back through the regeneratol
transferring Its heat to incoming milk. The milk IS lhen cooled to
36·F in a chilled waler heat exchanger and flnaly to 32'F Inl
glycol cooling unit The dairy operates 150 and 180 r'P bolle
whICh are used to produce the needed steam Sleam conden
sate IS disposed of to the mUniCipal sewer as IS the cooling
water because of the risk of contaminatIOn The HTST pressl
used In all of the dairy processes are washed a total of flv
times per day with a water nnse and three times per day Wit
an acid wash Wastewater IS disposed of to the muniCipal
sewer Dunng the washing process milk remaining In thJ
presses may be contaminated wl1h the aad or rt may be dilute
wl1h water Diluted milk IS reprocessed and contaminated ml
IS diSposed of In the munICipal sewer Some waste milk IS also
collected In drip-pans under the presses ,

The pasteunzed and homogenIZed milk IS then transferred to
10,OOO-gal storage tank where It IS stored at 33°F Next
cardboard cartons and plastIC lugs are filled wrth milk from tJ
storage tank and transported to the storage cooler A third CI
system IS used to clean the pasteurIZed milk lines This syste I

generates waste deanmg solutIOn whICh IS disposed of In the
munlC1pa1 sewer Dnp-pan waste IS generated at the fllill
machines and spill waste and leaks occur at both the filii
machines and In the storage cooler (33°F)

Butterrmlk I
Skim milk IS received from the skim milk storage tank and
pumped to a processing tank. In the processing tank the mill~ 1$

steam healed to 18soF for 30 min (Steam condensat"~
dISposed of In the munICipal sewer) The milk IS then cooiGd
75°F In the tank with chilled water (Cooling water IS dlspo
of In the mUniCipal sewer) At 7S·F the milk IS moculated wllh
"ready set" culture to promote bactenaJ growth whlcn lhd.et
.and flavors the milk Finally the processing tank 's led WI

chilled water to cool the milk to a temperature be'n'G9n .. :) CJ

I
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45°F As the buttermilk tank IS emptied drip pan waste IS
generated and spills and leaks occur

The buttermilk IS then pumped to filling machines for packaging
and IS transported to the storage cooler Dnp-pan waste IS

generated at the fllhng machines and leaks and spills occur at
both the filling machines and ,n the storage cooler (33°F) The
pasteurized milk line CIP system IS used to dean the process
Ing tank and the filling machines

Chocolate Milk
Milk from the blend tank IS pumped to a mixing tank where
chocolate powder and fructose aro added to the milk. The raw
milk line CIP system IS used to wash the mixing tank as I

needed After the ingredients are mixed chocolate milk IS
pasteurized and homogeOlzed In an HTST press, as described
In the pasteurIZed milk process FolloWing pasteurIZation and
homogenizatIOn chocolate milk IS stored In a tank until II IS
transferred to filling machines for packaging Finally packaged
milk IS transferred to the storage cooler The pasteunzed milk
hne CIP system IS used to wash the storage tank and the filling
machines Dnp-pan waste IS generated at the filling machines
and spills and leaks occur at both the filling machines and In
the storage cooler (33°F)

rce Cream Mix
Milk IS received frem the blend tank and IS mixed In a blender
with cream from the cream storage tank milk powder fructose
stabilizers and vanilla The mixture IS than transferred to one
of three holding tanks The raw milk line CIP system IS used to
clean the blender and the holding tanks

From the holding tanks the mIxture IS pumped to an HTST
press as desCribed In the pasteurized milk process FollOWing
processing In the press ICe cream mix IS stored In a storage
tank at 33°F The mIX IS then pumped from the storage tank to
filling machines where It IS packaged and IS then transferred to
the storage cooler Dnp-pan waste IS generated at the Illhng
machines and Spills and leaks occur at both the filling ma
chines and In the storage cooler The pasteurIZed milk line CIP
system IS used to clean the storage tanks and the filling
machines

FrUit Dnnks
In addition to milk based products thiS dairy also produces
several different flavors of frull dnnks Crty water IS first pumped
through a charcoal hlter whICh removes debriS and chlorine
from the water PeriodiC backwashlng of the filter resu~s In
wastewater whICh IS drained to the munICipal sewer Next, the
de-chlorlnated water IS mlxad tn a steam heated mllong tank
(16S0F) with preservatlVe, liqUid JUICe concentrate, and eilher
sucrose or fructose Spills of approximately 2080 gal are
dramed to the munICipal sewer each year

The dnnk mixture then enters the small HTST press Spills,
leaks and contamlnatad product from the presses are dralnad
to the municipal sewer There IS no dnp-pan waste assOClated
With thiS process

Drink mixture from the HTST press IS then transferred to a
surge tank Finally the dnnk mixture IS pumped to hlling ma­
chines where It IS pad<aged In cartons or Jugs and transferred
to a storage cooler Spills from the filling machines and the
storage cooler are dramed to the munICipal sewer

Waste Water
Wastewater streams from the entire dailY are collected In a
wastewater collectIOn pit before discharge to the mUOIClpaJ
sewer Most of the waste streams were deSCribed preVIOusly
Wastewater IS also generated In lloor washing operatIOns
partIally from cleanmg up milk spills as they occur througholf
the day but mainly from the pracb::e of turning water hoses on
dum19 the entire cleanup shift The cooling water for the chiller
system IS also treated as IS the dally sanitiZing waste from the
cleaning of all tanks In the plant dunng the cleanup shift

Blow Molding
This dairy produces 10gal and 1120galjugs used 10 packaging
product High density polyethylene (HOPE) pellets from a stor­
age Silo enter a blend hopper where they are mixed With
regrind pellets Followmg the blend hopper, the pellets are
gravlly fed mto the extruder barrel, melted at 32soF and then
extruded Into molds for blow molding wrth compressed air
Jugs are automatICally ejected from the mold and trimmed of
excess plastIC Next. the jugs are leak tested DefedlYe Jugs
and Inmmlng are reground for reuse whICh resutls In the
generatIOn of dust Finally, Ihe Jugs are labeled and transferred
to the filling hne

ExIsting Waste Management Practices
• Milk solids from the clanfler are trucked offslle by a

local farmer for use as fertilizer

• Dnp-pans have been Installed to contain milk spills
and leaks The collected waste milk IS then trans
ported olfslte by a local farmer for use as hog feed

• Wastewater streams and milk-contaminated wasta
streams are combmed to achieve dilutIOn before diS­
charge to the mUnlClpl:l1 sewer

Waste MlnlmlzaUon OpportunIties
The type of waste currently generated by the plant the source
of the waste, the quantity of the waste, and the annual man­
agement costs are gIVen In Table 1

Table 2 shows the opportunllies for waste minimizatIOn that the
WMAC team recommended for the plant The type of waste
Ihe mlOlmlZatlOn opportunity, the possible waste reductIOn and
associated savings, and the ImplementatIOn cost along wllh the
payback time are glVen In the table The quantities of waste
currently generated by the plant and possible waste redudlOn
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
matenal and from reduced present and future costs asSOCIated
wJlh waste treatment and disposal Other savings not quantlfl
able by thiS study Include a Wide variety of possible future
costs related to changing emiSSions standards, liabIlity, and
employee health It should also be noted that the savmgs gIVen
for each opportunrty refled the savings achievable when Imple­
menting each waste mlOlmlzatlon opportunrty Independently
and do not refled duplICation of savings that would result when
the opportunllies are Implemented In a package

This research bnef summarizes a part of the work clone under
Cooperative Agreement No CR-814903 by the Umversrty City
Science Center under the sponsorship of the U S EnVironm en­
tal ProtectIOn Agency The EPA Project Officer was Emma Lou
George



Waste Generated

r,bl. t Summary of CUIT8nt Generation

SoIXC8 of Waste

£

Annual Quantity
Generated (gal)

Annual Waste I
Management Cost ($)

Wastewater

Spilled
fruit JUICS

Dnp-pan
milk waste

8800 I
790

(see wastawater) I
194 190'

I
(S86 wastewater)

0 1 I
6340

1300

65000

65000

394 ()()()

37299660

Clanfier IIJ the rBW milk proc8sslflg Ime Milk sahds are
shipped otIsits for uss as (ertJhzsr
MIle~ IIfId leaks from vanous proC8sses The mJlk IS
ccIi«:ttId iJ dlp-pans 8 local farmer transports the waste
0'" kx UM as hog fetKi
Milk spil.1IfId leaks from vanous proC8Sses Uncantamed and
contammated milk IS sent to the plant s waste collection pit
and IS dschsrgtKi Ifl/O the muroapal sewer
Truck and clamlef washing mdk Ime washing HTSTpress
wasnlrlg steam condenser water Wastewater,I collected
IfI the plant 5 waste collectIOn pit and IS dIscharged Into
the muroapal sewer
Fruit JUICS spills from PfOCSss IlIIe Wasta fruit JUICB IS collected
In the planrs wasl9 collectIOn pit and IS dIscharged IIIto the
mUniCIpal sewer

High density Blow moldmg ofjUgs OUSI/S generaled ciLmng regnnd of defective
polyethyfene dusl Jugs

Uncontamed
mIlk waste

, Indudes costs (or monttonng plant effluent plant labor costs for sampling
POTW snd sewer charges

I Ths plant rsports no cost sssoaated With the cisposaJ of thIS waste

testing hancllng and record keepIng surcharges Imposed by the I

Summary ot Recommended Waste Mm/lTflzatlon Opportumtles

Annual Waste ReductIon

EPAI6001S 921005

OffICial BUSiness
Penalty for Private Usa $300

4-

I
Impfe.

mentation paYbal
Cost Year

$561200 21

I
I
I
I
I

BULK RATE IPOSTAGE & FEES PAID
EPA

PERMIT NO G·35

I
I
I
I

1)

$320810

NelAnnuai
SavlOgs

38

39

Percent

1478/0

14601 GOO

Quantity (gal)MmlfTllZStJOn Opportunity

Center for EnVIronmental
Research Information
CinCinnati, OH 45268

• Install an actIVated sludge treatment
system to lffJat the wastewater
collected ItI the waste pit before
dIscharge 10 the POTW Currently
the effluent c:bes not meet the
POrKs standards andsurcharges
Bre belllg BSsesstKi

Begm an on9Olll9 employee traIning
and awareness program /0 mmlmlze
milk spdls die to human error and
to mInimIZe waler usage due to
lazy mamlenance praCtlC8S

• MinImIZe the use 01 water for clean­
up through the use of hIgh pressure
nozzles and aulomatlc shut off
nozzles on hoses

Institute a wastewater management plan

r.bte 2

Wastewater

Unrted Slates
EnVIronmental ProtectIOn
Agency

Wasts Generated

Uneentamed mIlk waste
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INDUSTRYISIC CODE.

NAME/CONTAcr

TECHNOLOGY DESCRIP1l0N

WASTES

MEDJU)f>/

AOST
- / CAl'lTAL COSY-

OPERATION/MAINTENANCE:
MONTHS TO RECOVER.

SAVINGS
DIRECT COST
F'EEDSTO<X REDUcnON
WASTE PRODUcnON

IMPACf

OTATION/pAGE.

KEYWORDS

Food ad FcmJeut'hm IDdUltt1Cl/ISIC 311t. 3114 3113, 3U4, 3118.
3131, 3132, At:d 3133

I

AD Songoaa
b 139, 5-24500
Stalfemtorp. SwedeD

Wutewaterlfromtbe~~~m&~:auaoorgamsm.s
for n:away of methane ~~ tt'a1ted ID t.!dI way II tb= trea.tccI
_ aerobic~ 'b'~. tay aood cfDucm quahty

nr.e ~produced -'* bIOIJudp II rec:yded back to the
~ step Tbel~olmethane II aboqt 300 l/kg COD trell.ted.

~ ...a.iu=b CO"'ammg J.arse 1IIl0UDts of buIdcgradabIe~
~ (c.a.. wutewIICrI from food ad f.crmeuf.tJoa mdustnes)

CnxIc d1gl"tWG pi, small amomdI 01 c:x=u Iludgc.
I
I

Not reported
Not reported
Not reported

CompeMnm .. Low ud Nmt-wute TedmoIosY. Umted Nat10aI
Ea.moauc ad SoaaJ CouaIcI, -rbc Ahamet Procas for Wastewater
Punficaboa-, Mcaogaph ENV/WP:J.ISIA4d.43

AdMtcd Sludge, Methuc, Ahamet Procca, ISIC 3111
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7.0 Cleaner Produc:t1oo Benefits

2.0 SIC Code SIC 2063, Beet Sugar

1­
I~
,

~I

I­
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Level of Commcrca1mboft. No uUormabO!1 prcMded.

MatcnaJ/EDergy Ba1aDees ud SubsbtutHms. No mformabOD prtMdccL

Scale of OperatIon. BnbSh Sugar operates 12 beet fJlctoncs aDd employs 3.000 people. Tbe
Peterborough faohty produces 100,(00 tOIlS of sugar per year

Stage of Development. The teclmoIosY IS ruDy unplcmcntccL

S4

5.2

5.3

5.5

SI

6.3 Payback TUDe. Payback ume IS 12 years.

The technology resulted III reduce<! chcmJw oxygeD demand III the wastewater effiuenl Recovery and
lISe of methane from orgamc mJl"~ an the wastewater effluent were acluevcd.. Lower opentmg costs
aDd energy conservabon were adc, 4 b.....·ndits of the technology

I
1~

so Case Study SUD111WY

10 HeadJme Rec:overy and use of metlwie from sugar beet ptOCUS1Jlg emu~

3 0 Name and 1.oc:atJ.on of Company

Bntuh Sugar pic
QUDdle Road
Peterborough PE2 9QU, Eng1abd

40 C1aq Technology Category

T1ust~ lJ5CS an anaerobu: lIt1gC to recover methaDe from Sup!" beet effluent for use as
process fuel •

6 0 EconDDUCL.• It IS assumed that the eooooanc:s CIted III the source docum.eDt are OIl I per pIaDt basis
and Dot the tObi of all 12 Bnt11h Sugar plants.

6 1 In\'CIbDeDl CoW. The captal cost of the technology IS 750,000 &gbsh Pounds.

6.2 Opermooal aDd Maurtenance Costs. Annual s.&.VUIgS III lower sewage clwgc& are 26,<XXJ EDghsh
Pounds and 8,000 Engb.sh Pounds III electnaty cW savmgs. The value of rccovcred gas IS 2S,cro
Engbsh Pounds.
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lL4 Other~ Mr.thme, UDdcd KiDpba, SIC 2OIS3
I

])w:IltDIfT: &oaaauc data will vary due 10 eCoDon* dimate, 'VIIlJDI pwaamCDlll rep1.boaIlDd
other factors.

10.1 Type of Source MatcnaJ:~ PubhabOa.

10.2 Ot'''c:Ia CIcaa Tedmo1osY. E1mroamcDraI Prctccboa TecJmoIosyScheme, Department of the
Ezmroameat, 2 M.anham Street, Lmdca SWlP 3EB, 1989, P. 21-

10.3 LeY:1 of Detail of the Source MatcnaI: No edcfitomal detail. prtWided.

10 <4 lDduatry/Program CoDtact 1DdAddrea: Mr IoN Sauth, CucfSafcty aDd Ezmrcamem Offi=r.
BntJIh Supr pic, 0UDdle Road, Pcterbcxough PE2 9QU. England, Te1epGoac (07.33) 63171.

9.0 Date Cue Study Was Performed

UDkDowD

10.0 Coatac:tJ and Ot,bOD

10.5 AbItractoc' Name andAddrQa: John Hool,han, Scxac: AppitaDoas IatcrDatJoaal Corponboa,
7600-A~ Pik:., Falls Cwrcb, VIIJIDI& %2D43.

11.0 Kcyworda

III Waite type. Ckmul CJl)'P clemed. wutCWIICt e1fIocDI, JUPI' beet prot'e'SJ"I cfflueDt

11.2 Procca typc/~ IOUI"tC: Sapr prodacu. qncuJturaI proccSllaa

11.3 Waste reducboa tcduuqae. ADIcrobIe~

I
Keywonk. ChemICal 01JI= Dcmmd. Waitewiles' Effluent. Svpr Beet Pro :=";"1 fIDueDr. Sapr Producra,
.Ag1cuJturaI Proc:eu"'10 A.uenlbc:~.Mdls.... UmtCd JGnpJom" SIC 2063
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••••• DQCNO 400-041-A-230 .....
I

INDUSTRY/SIC CODE.

NAME/CONTACT

TECHNOLOGY DESCRIPTION

FEEDSTOCKS

WASTES

MEDIUM

COST
CAPITAL COST
OPERATIONjMAINTENANCE.
MONTHS TO RECOVER.

SAVINGS
DIRECT COST
FEEDSTOCK REDUCTION
WASTE PRODUCTION

IMPACT

ClTATIONjPAGE.

KEYWORDS

Food IndustryfISlC 3118

Muustcre de l'Enw'ODDCtDettt et du ~dre de VIC
DtrectaoD de 1a PrCYeDbOD des PoUutlons
14 Boulevard du General Leclerc:
92521 NcwDy.sur-5Cme Cedcx, France

The COlDpaD)' dem.merabzea beet JWce WIth va1onz:at:I.oD eluates. The
demmcrahzaboa eluates are separated from the other efIluenta. After
havmg been homogr:wr:d, theIc eluates are c:oacentratcd by tvaporabon
and thcD ayuaUrmL Ccnt:nfupaoD permJIJ the separatJoa of salts that
are marketed IS CertJlaer and the mother hquor, nc:h In protems, that IS

marketed lot anmW feed.

Beet Jwce. salt

Notreportcd

Not reported

(l973 FraDa)
F 3.0 mJ1boa
12 FflDCS/toa dcm.mcrahzcd beets
Not reporWI

Not reported
Not reported
Not reported

TIus procesIlI more rehablc thaD a standard punfic:abOD process.

CompeDdlum OIl Low and Non-waste TedmoIogy, Umtcd NabODS
&oDoauc: ud Soaal CoUDSCl, "Dcaunerahzanoa of Beet Jwec WIth
Rc-Use ofEluatca·, Monograph FRVjWP2/S/AddI,L

Foodstuff. Beets, Demmcrahzattcm, ISle 3118

8
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Not reported
Not reported
Tbc quaDbty of waste 1I1Im0llit the same 'Mth dtbc:r tedmoIogr 74 btc
per tCXI of uuerhaUl WItIa the Jow.WIIte tcc:bDology w:nuI 75 bten WI!
the ItaDdani tcduuque. Tbe biocDeauc:aI oxyp cIcmaDd II 0.25 kg "Cnl

2.6 kg; c:bemal OX)'BCD demand: 1 q \'aIUI 41 kg; 1adJe acid. 0.03 k
pboIphorous: LS J \'CrIUI 21.8 ..

lD the ItUdard tcdmolosY the Jacbc acad II III:1ttrIJIzed by lime. 1D d
Iow-wutc tedmolosY. wastes arc deancb6ed with yeast IDd DO 10Dgl
rcqmrc bme-DCUtrahzaboa.

CompendJam OIl Low aDd Noa-wutc Tedmo&ogy, U:IU1ed NatJol
EcoDoauc aDd Soaal CoUMd, -rrcatmcat of Jmce from Saucrkra1
FcrmCDtaboD aDd ProcIUdJOa of Yeast ID. dais EffhJent". McoograJ:
ENV/wp2/S/AdlJ.IIJ

Foodstuff. Ferment1bOa., Brme,ISIC 31

INDUS1RY/SIC CODE. MuufIcrure of Food.~ mel Tobac:t:ojISIC 31

NAME/CONfACJ' Mimstere de l'EDwoaDem=t
D11'CdJOD de 11 Preveaboa cb PolJDbOIII
14 Bqulcvard. du G=cral Lcdcrc
92522 NcuiDy-sur-Scmc Cedc:I.~

TECHNOLOGY DESCRIPI10N Tbe COIDPIJIY trcatI lluertrau& J1D= I"CSII1taIg &om fenI1eDtatJoa Il
productaoa. of )'Cut CXI tb cftluent Both tecbmquca usc the IIIl

mctbocl for the prodoc:boa of uuctkraut: after parmg, the cabbage
ahreddcd, ultcd, aDd ItOI'ed III IC\'al ftI:I, fcrment1hQll vats for tbri
w=b. nc IIYCrkraut II tbca ready far C""J'"II

After fcrmentabnr, there II aD cweribarm- each vat of about 500 lite
of bnr.c, ncb ID. 1a.cbc aad aDd m:vfizaNe matter In the lUnda­
teduuqae, the brrJ= II fint~ &Del th= rC]eCted. 1D tl
Jow.wutc technology, ~ brIne II fermented, centnfuged and rqecte
At the bIDe of~ yeas! C'CaJD II recow::n:d foe dzymg.

MEDIUM.

WASTES.

ClTAll0N/pAGE.

KEYWORDS

COST
CAPITAL COST Not reported
OPERA110N/MAINTENANCE.. Not reported
MON'IHS TO RECOVER. Not reported

SAVINGS:
DJRECr COST­
FEEDSTOCK REDUcnON­
WASTE PRODUcnON

IMPACI'

I
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••••• DQCNO 4(X).004..A·2SS·..••

INDUSTRYISle CODE.

TECHNOLOGY DESCRIPTION

FEEDSTOCKS

WASTES
MEDIUM.

cosr
CAPITAL COST
OPERATIONjMA.INTENANCE.
MONTHS TO RECOVER.

SAVINGS
DISPOSAL &. FEEDSTOCK.

FEEDSTOCK REDUcnON
WASTE PRODUcnON

IMPAcr

aTATION/pAGE.

KEYWORDS

Food Manufacturmg/lSlC 311

E1tractton of potato starch WI1hout water wulung of the finely dmded
potatoes. The potatOCl uc separated mto sohd and hqwd phues, wIuch
arc then processed mdependentIy

.J

F"tve tons of poutoea. 0.2 G1 of e1cdnc power and 0 1 GJ m the form of
steam, per toll of potato powder

Wastewater
Aqueous

0.2 milhoD rubles for DeW process.
380 rubb per ton of potato powder
Not reported

o4 m.t1hoD rubles m wtW mvestme:Dt, due to need for W'Iler-tre&mCDt
sta1JOD m conventlODI1 proccu. 150 rubles U\'U!lS pc:- ton of starch
produced due to reduced operatmg costs.
NODe
Ia the low-pollutIDn tednuque. the water rcqlJU"ed 15 3.5 mJ per toll (\f
cud.product compared to 14.5 m' m the~ process.

E1mmabOll of wastewater generated from wash water and mtcrD.a.I
vegetat:IoD. water m the staDdard starch proa:ss.. In the Jow-polIuboa
proc:eu of potato powder prodUCbOD, ODe obwns undtluted potato cell
Owe! winch undergoes cbrect proceumg

CompeDdlum CD Law and Non-wast.c Technology, Ul11ted NaboDI
Ec:onomu: and SoaaI Couose~ "Dry Emac:boD of Potato Starch
SubstJtute-, Monograph 'ENVfWP:l/5/Add84

Wutewatcr Treatment, Food Proceum& Potato, Starch. ISIC 311

10
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••••• DOCNO 4(X).{l39-A·228 .....

INDUSTRYISlC CODE.

NAME/CONTACT

TECHNOLOGY DESCRIPTION

FEEDSTOCKS

WAS'IES

MEDIUM

COST
CAPITAL COST
OPERATIONjMAINTENANCE.
MONTHS TO RECOVER.

SAVINGS
DIRECI' COST
FEEDSTOCK REDUCTION
WASTE PRODUcnON

IMPACT

aTATION/pAGE.

KEYWORDS

Food Indus.try/ISIC 3121

Muusterc de l'EzMrODDemC1t et du Cadre de Vie
Duuboa de 11 PreYeDtaoo des pollutJoa
14, Boulevard du GeDera1 Ledert
92521 N~-semc Ceda, Frmc:

The company perl'otmI c::aramca of potato starch With reamry IDd
vaJonzanoa ofprotemI mtIltCrAI1 vqetabOa water CoaguJa.boa followed
by ceatnfugaboa of the protemI contamecl III the mtenW Yeget&bOa water

pc:nmtI them to be sepanted from Ibc water wbeleas WIth the standard
teehmque the w:grUhCG water, JtiII faIl 01 proteu:lI, wu cLsc:Iwpd IDlO
the I"lYl:Z' afIcr havmg be= ItOr'Cd for • lIloath.

Aqueous

FF 8.6 m.ilhoa
Not reported
Not reported

Not reported
Not reported
The d1scJwJe flow, 17.5 m'/toa of potato Itarcb, remams the same, but
the poJ111tloa • reduced by about "0 per ceat. The btoc:bC"'I1al 0X)p

demand II 70 kg/toa aDd the chC'Dncal CJl)'p demud 15 145 kgftoa
compucd to 120 kg,Itoa aDd 205 kg/toa, reqectJVdy, III the Ib.Ddard
procca.

AJthouP thIS teehmque • aIrady operabOaa1 It may Itill 1IDdetgo
UDpl'CMmCD1l that will pen:mt aD Ula'CUCm the effioc:ncy of the RCO'YeJy
aDd Wonaboa of the producu rcaMn:d.

CompeDdmm 011 Low aDd NOD-wute TcchaoIogy, Umted NabOrIS
&cGomIC adSoc:W Coumd, -sxtractIoa ofPotato Starch WIth RcaM:ry
u.d Use of ProtclDS ID Iatemal Laquui". MODograph
£NY/wp.2/5/Add:¥)

Foodstuff, ISIC 3121

II
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Rec:oYl:I)' of ammal £au rcduc:a wutewater~ by 90% wi

reduces energy com. I
Manufacture of Food, BeYcragca aDd Tobaa:ofISIC 31

~ of Cars by mntmuoas mc1tmg proc::eu WIlh rcc:ovcry of raJ
aDd protem from wutcwaleZ Tallow II grotmd &Del melted aD a
lte.aJD-fed mcJtmg poL Emactcd fIJI arc rcfiDcd. Proceu water ...
treated m a CXlIi1CCDb'atCI to fu:rtbcr recover &la aDd JlfOleuIs.I
Cmce:ntntes are dehydrated mel together WIth the sreue can be sold IS

mwaa1 feed. Tbc~ proa:a water II awadeDsed bef===t
reused. .IJl the Itandard tedmolo£y, the p!'OCClII~ IS

proceucd through a fIor=tmc f1uk., ad cbsch.vged.

I
I
I
I

11.

Not reported
200 btcn of water per ton of taDow
Forr c.ad1 tcm of tallow proccued. the wastewatc:r generabOD IS redu=1
from 500 1 for the IWIdard tedmology to 50 1 for the mocbfied
tedmology Tbc eDerIY reqwrcd for proct"""1 wutcwa1cf WIth the
moddied proc:a& II 670 MJ \'CI'IDI 21 MJ 'MIll the ItIDdani~
Abo, WJth the Jow.waste fHhnoIogy. It II pouibIe to I'CCOYl:I' S 7 kg •
protcms per tAXI IDd 3 q oflZlllUl &la pet tml of tallow

Tbc voImDe aDd the quabty of wutcwatetI m terms of BOD aDd coni
~ arc UIlptO\'Cd apdirudy by the moddicd. process.

CompeDdlum c. Law IDd NOD-waste TedmoIogy, Umted N.oomI
Eamoanc aDd Soaal CouDae1, -:tdaDu£xturc of Fats by Coat:muomII
Me!tI.ltg WIth Recavery of Fm ud Protems &om the W~,
MOllIOgRph ENVfWP2/S/Add.78. I
Food Proeeumg. Fat R.cc:oYery, Condenlltes, WatewateZ', ISle 31

I
I
I

FF 79S,OOO (19?9 fiprcI)
FF 14 per too of ta1lo'IV (1919 figures)
Net reported

KEYWORDS

COST
CAPITAL COST
OPERATIONjMAlNTENANCE.
MONrHS TO RECOVER..

MEDIUM.

WASTES

HEADLINE.

INDUSTRY/SIC CODE.

POllUTION PR.EVENI10N
omONSSUMMARY

..... DOCNO 4(X).{)78.A·3U··•••

FEEDSTOCKS

C1TATION/pAGE.

lMPACI'S.

SAVINGS
DISPOSAL It FEEDSTOCK.
F'EEDS1'OCK REDUcnON
WASTE PRODUcnON
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••••• DOCNO 452-002 A..{I()O •••••

1 0 He.adhne DISposal of Wastewaters and Decreased Water Reqwrements are Aclueved Throug:
Con!ervatJon, R~chng and Process Moc:bficaU01l In Dauy OperluOllS

2.0 SIC Code 2202 Cheese Manufaetunng

30 Name & LocatJOD of Company- General mformab01l presented WIth DO meDUoD of speafic compames
or faahues. ,.

40 Clean Technology CategOtY

Teclmology Prmaple nus teclmology mvolYcs mmnnmng water COI1S1UDpbOD and sublequeut
wastewater productJon through 0D5Ite conservatIon and recyclmg while also mcreasmg prodUdMty

5.0 Case Study Summary

51 Process and Waste InformatIon. Tlus new waste technology IS ccncemed W1th water, whlch IS

a wuversal solvent m many proc:esses aDd subsequently becomes an envtr'onment1l problem.
Tlus technology focuses on ebmtnatmg the need for DCW water m a process by recyclw.g water
IDto the process and mlDJm,zlDg tm2.SWDptJon. Cheese manufaeturmg was t1l.e e::ample
presented. Cheese manufacture produces two wutewater streams. the whey and the "l!I'3ter from
cleamng the plant Whey can go to an ultrafiItraUon plant to produce protem and permeate'
powder aDd wastewater can be recycl.cd. Total recyclc bcgms WIth good preparaUon mdudmg
1Dlba.! treatment of water to remove any ccntamJn.nts suc:h as hardness, morgamc or org:a.mc
substances through hyperfiltratloa. and a complete dcan out of the plant to ehmm.llte on-me
contaminants (u:., !eft-over baetena)

The process water IS conserved by m.¢alhng better-bwlt pumps, 1.C., better glands and be.a.nng:s
mdependent of the mOlor, preveDt1Jlg release onto the floors. DIScontmuous operanon IS

replaced WIth CDntIDUOUS operation which sena to mcrease water ecooomy W11h mmImWD

storage capaaty reqwred. ID addJtJon, production mcreases WJth leu UM:::Itment Plants must
be let up or run to ensure that total shut-dOWD IS Dot reqwrcd for clean-up, IDd a phased clean­
up can be effectually conducted With all Bush water bemg reused or dJrcc:ted to ultr11ilt:rauon
plants which recover almost all mternal protC1D as product.

The 6Dal step IS to acknowledge that DO stream IS • waste stream and must be hmd1ed m
samtary way Stream segrcpboD IS IDlportaDt as It pcnmts leu compbcatcd treatment or
regcDcrabon processes. In a daIry plant wastewater streams CODta11l thcrmoph.t1Jc IDd spore­
formmg DUCfoorpmslllS and rcarculaooo ofthJs water c:an oaJy be adnevcd If orgamsm bwId-up
ptC"CDbon IS practJc:cd. Necessary prec:aUUODS reqwre thai water be stored WIth cleamng agents
to prcvcnt the growth of such orgamsms or be stored WJth • very low content of BOD and
DUtneut5. BOD aDd nutneDls caD be remOYCd through the use of hypcr6ltranotL OeantDg
agents are also nea:ssary Nitnc and pbosphonc aads and sodium bydrOXlde, and some
CDmplexmg agents can all be recovered (except what has bccD neutrahzed), and uJtra.fi1tntlon
of these &gcms 15 a good way to remove protcms for ammal feeds.

It was mCDboncd tbt these strategies have bccu mtroduc:ed auccessfuJly mto • pulp and paper
factOty ID Ka1 Shan Tun m the Tdm PrOYUlcc m Ch1Da. Tlus plant recovers hgnosuJphouate from
sulfite hquor u.smg ultrafiltraboD. The hgnosulphonatc IS used for paper glumg.

5.2 Scale of Opcrau01l Speafic plants or facWucs were Dot menbOned however. the exampie gIven
reprcscDted a commeraal cheese manufacturmg process lme.

5.3 State of DevelopmcDt. Tlus technology IS fully developed.

13
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Type of Source MatcnaL Paper~ 11 • NCIll-wutc tedmoIos:v symposium bdd at
F'mJaad.

Citabaa. MadseD, Em: Rud, "Water wi RawMatenals for NOD-Waste TcdmoIogy Proc:euca°l
Mmc;al Research CeIIt" oC F"mlpnd, Espoo F'JDI.aDd, JUDe 20-23, 1988, (SI-62)

10.3

10.2

II,
-I-

I

I

101

6.1 IIm:stmem CoGU. Speafic mvestment CXlCtI were DOt reported, aJtbousb It was meotJoaed ."'.
~ COGtI fOt~ d.ury pW2itI were IuP=t Iha~ dairy plaDu.....

6.2 0pelab00.a1 and Mamle%wJe.: CoW. Speafic c:octI were DOt IDe11tJoDed, however. It CI.D ttl
wumed that Ia'VJDgS can be ruhzed With the redudJoCl of dea:!'.lmg aptI and reqwred wat.
due to conservation and rec:~ IS well as., • reduetJon m ~'AtCr treatment coctL Profit
~ reahzed m the producooo of pe:meate powder aDd protems &om the~

6.3 P.~ TUlle. Payback tIme wu~~ aJtbougb the b=efita of recydmg CID be JeC1I

smmedatcly I
aeaner ProdUCbOD BeDefitI

EtonomJc bc=dits arc ICeD 1D • re.dUCbOO of d.e.azuag apts ad M.!er purdwed. the prodUdJoll I
protems aDd pcnneate powder, • redUCbOC! m WlWCM1Cr chspoul cmtt., and aD maeasc m produetMt}
due to mc:rcascd opc:rarmg hours.

Rcgu.la.tory complwlce IS c:asaer Yr'lt.b 5IpJficantJy reduced \'OIumes of waste reqwrmg uzaJ'(1ousJ
chspoAL

~ of Commera.ahzalJoa. The eumple gwen rcpn:ae:nted. c:ommeraal cheese1ZWIu£a~

5.5 BalaDc:cs and Subsbtubon.s. Watt:.r IS treated before use aDd 1$ COlI2SCn'ed aDd rtg=entli
throughout the cbecIe manufaetUrJ.Dg proc:eu to dfcandy redua: the amOUDl of DeW .....

reqUU'Cd and ehmmatc wutewatcn requumg cbspouL
Spcafic amounts were DOt gm:a.

EamoDucI. The UMltmCDt C06ts III •~ operabOG where~ are DOt produa:d arc~
thaD thOle of. com'CI1bmW procca (due to hJpcrfiJtnboa p1mau etc.) boweve:,~ mdude
almost aD produ.e:t ends up u valuable product; mOlt c:Ieamnc ebm..,.k arc~ the amowt~
be reduced to 20-30% of the DOfIIU.I CODSUmptJOa. water CX/!UUIDptwa II mmnnrml, DO money IS JPCII
for wutewater treatment.

6.0

7.0

8.0

10.0
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II 104 IndustryjProgram Contact and Address. Rud Enk M.dsen, A/S De Danske Sullerbbnkker, I

Nabkov, Denmark.

I 10.5 Abmaetor aDd AddreaI. Susan WOJnarowsb, SacDc:e ApphcatlODS IntemabonaJ Corponboa, I7600-A Lccaburg Pike, Falls Church, VA 22043

I 11.0 Keywords. I
I

iLl Waste Type. WasteWater, Rmsewatcr. w&ey

11.2 Proc:ea TypcfWuu Source. CbccIc muuf'acturm& SIC 2202 I
I 113 Waste RcdUdJOD Tcduuquc: Redam.tJOIIo Rcc:oY=y, R.mscwatct Reuse, Spill CoatroI,

Conscrvmoa, YJ1tranoa. Process ControL I
I

lL4 Otbcr Keyworcb. Hyperfi1tnboa plmt, DcmDart

Keywords. Cbeesc Manufacturmg. SIC 2202, RedamaboD, Recovery. R.msewater Reuse, Denmark I
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..... DOCNO 450-0l3-A..(J()1 .....

10 Headhne Poultry Slaughterhouse Oca'eases EfilucDt by Usmg Dry SUet10D System for Cun-Up

2.0 SIC Code 2015

3 0 Name and l..ocat1OD of Company

La CoopcratIYC Fcderec de Quebec.
Samt-Fchx-de-ValOIS, Quebec.

40 C1eaD Tcclmology category'

Tlus teclmology mvoku wastewatCl rcduct10D by mstaUms a vacuum system to clcaJI.up poultry organs
from cuttmg tables.

5 0 Case Study Sum.t!W'Y

51 Process and Waste InformatIon. Water JS an cssenbal element for poultry slaughterhouses.. It
1$ used to clean poultry cages, to s.ea1d the poultry 50 that feathers may be removed, to wash
feathers from P'Qultry, to remoyc organs from euttmg tables, to ref'r1gente poultry. and to wub
cqwpment. The authontJes at the mwuapal water treatment system of Quebec found that the
effiaency of t.be1r punfic:abOD machmcry was bemg greatly compromucd by the voJume and lugb
pollUbon levels of water from the poultry slaughterhouses. As. rmili, the water treatmeDt

company and La CooperatIYc Federee dcadcd to treat the slaughterhouses's waters on S1tC. fbe
company elected to decreue the amount of water It was usmg and, th:refore, aVOId the
S1,.5OO,lXXl cost of a treatment system The most obvtous way to deaease the volume of water
at the faCl1Jty was to mstaIl a vacuum system that sucked organs and other medJble body parts
from the VJSCeratlon tables and collected them m a vat of other non-edible parts. The old system
used a lot of water to bose the tables down WIth dwnfecta.Dt As a result of the new suctJomDg
system. the company was able to reduce the poUutanu m Its eftluent by 75% The company also
used the followmg source rcdue:t1Oll tedm1qucs to deacase 1ts wastew.llCTL

·Recovered blood mstead of washulg It away,

·Segregated process waten from ram waten 50 that only the volume of proc:css waters needmg
treatment would be cbsdwged to a pit,

·Installed automatJc spray nozzles to concentrate water more du'ec:tJy wbeD washmg cqwpmcnt,

·lnstaUed 1ugh pressure cleamng systems to clean more effiaently

5.2 Scale of Operation. La CooperatrYe Fedcree slaughters apprOXImately 23,(0) poultry per day
It used 500,(0) hters/water/day and cbsdwged 400 kg BOD(S)/day (demande blOchmuque en
oxygen)

5.3 Stage of Development: Tlus tcclmology was fully unplemcnlcd at the bIDe of thJs case study

5 4 Level of Commeraalmlbon. TIns tcclmology was fully avatlable It the bmc of thJs cue study
although the suc:bon system Deeded to be speafic:aUy dwgncd for thJS apphCltlon.

5.5 MatenalfEncrgy Balances and SUbstttuboDS
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Paraaaeten TradJdoul 'I'rauportadea at La CoeperUift
(lcr/toII) ~

TrauporUtl_ bf Wida' Tnuport IIrWater Sldia. Systal

wttItMt .... 1 w/o .... wttII .... ./..... .uk..-

BOD(5) 15.5 17.1 39.5 8.2 11.0

Suspended Sobds 10.9 97 2S.B 7A 9.-
OikeliFm 5.1 3.7 7JJ 2.1 2.5

6JJ Eeoooaucs·

6 1 lJMmnent Co&ts. In order to mstalJ the equipment for tlIc IUCbOa I)'IIem, the company IIM:StCd
$180,000 compared to the S1,5OO,OOO the COlDpaD)' would haYe had 10 IpCZId to matalJ a c:hemu:al
eli broJogsal treabDent Ij'5tem.

6.2 Ope:ra.boo aDd MJmtenance Costs: With the dry JUCbOD I)'ItcID. tbe COllIIpaD)' must oaJy IpCDd
S4,OOO/year for cb&mfecbOa cbemlClk " oppoIed to s:pemdms Sto,cm/yur OIl c:heuncal IDd
eaergy COIU for lhe ebema1jl»olnp'al treatmeDl I)'IlCIIL

'I1lIs proc=a reduced lhe~ of the l1aupterbouleby75% Tbc IIIC 01. cbsmfec::boa cbemall
dccrcascd by 75% ad oils aDd fall m the dI1ucaI were reduced by 6S%.

8.0 Ob&tada, ProbJc:ms _lor KaOMl CoastramlI

ODe of the obstada the caDpaD)' had to owercomc was bow to ampkmCDl a IUCtIOII I)'Item usmg
e:mt1aI pIpCI IDd cqwpmcaL 'I'bc COlDpaD)' was able to attacb the &)'Item to c:IIItDIg CODdWls 10

t:ruIIpOrt the OIJIDI to IJI c:mtmg storage IRA for medibIc parts.

9.0 Date Cue Study Was performed. T1us~ study was pcrl'ormed ID 1986-

10.0 CoDt&ctI ad atatx.

10 1 Type of Source Matenal. Report

10.2 CI!'OOn SeqewAgrp-AhmGDtaJre. TecImoJpp;s Prgpm.Ahauag de YoIaiUes.~
de Quebec. Mimstte de 1'EImroaDcmCDt, Gcmoa et Afllm"wnent des Eaax, May 1989
Source document IS ID FrcDdL
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10.3 Level of Deta.I1 of Source Matenal More detaJJ 15 provuied about the slaughter mdustry m
general m Quebec. More deta1l 15 also prOVIded about the system before the changes and the
system after the unplementatlon of the SUdlOD system

104 Induatry/Program Contact and Address. Regwoal offices, addresses and pbouc: Dumbers arc
gIVCD on the back of the report.

10.5 Abstractor Name and AddrcaL BIm M llaber, SQCDCC Apphc:atJ0D5 Intemat1ona1 CorporabOD,

7600-A Leesburg P1ke, Falls Church, VA, 2'200

11 0 Keywords

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

11.2 Process Type/Wam Source Food Processmg.

11.3 Waste Redudlon Tecb.mque Eqwpment ModdicatJon, PrOCl'"ss ModdicatJoo, SolD'ce Reduct101l,
Wastewater ReductIon, Jet Sprayers. Vacuum System

114 Other Keywords. Agnculturc, Annual Cost Savmgs, Canada., Envu'onmewJ Impact RedUCtloD,
Food Products.

(.) Dasclauncr· Econonuc data will vary due to CCODOIIlM: cbma1c, varymg governmental regulauoas and other
factors.

Keywords. Wastcwa1cr, Food Wastes, Ammalud Manne Fats, Fats and OtIs, Food Procwmg, Eqwpment
Modlficaboa., Process Mochficabon, Source Reduetloa., WuteWatcr ReductIOn, Jet Sprayers, Vacuum System,
Agnculturc, Annual Cost Savmgs, Canada, EaVU'ODJDental Impact ReductIon, Food Products
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Pollution Prevention Program, North Carolina Department of Natural
Resources and Community Oevelopment, P.O. Box 27687, Raleigh, North
CarolLna 27611-7687

TECHNOLOGY DESCRIPTION·

several effic~ency and precess modif~cat~ons were recc~ended

Mod~f~cat~ona for water u~s ~nclude better coperOl of water usage, product
losses. and waste load by superv~sor8, u~11~zLng an educat~on program for
management and employees, ~nstallj~ and uSLng valves on all hoses,
record~nq water use and wastp character~stLce, and recommend~ng waste load
mass l~~tat~ons to t~ ~~ty. Process changee to ~educe waste load ~nclude

ue~ng a dry ~~-up of the animal holding pens prLor to washdown,
Lmprou~ag the paunch handl~ng operat~on; and Lnstalling a blood draLn
~stem w~th p~p~ng and a heavy duty pump connected to a collection tank

FEEDSTOCKS

Beef cattle

WASTES

Blood, flesh part~cles, soluble prote~n losses and waste mater~als,
wastes
are h~gh ~n 5-day BODS, TSS, and floatable oil and grease.

MEDIUM:

I
I
I
I

COST
CAPITAL COST·
OPERATION/MAINTENANCEs
MONTHS TO RECOVER.

SAVINGS.
DIRECT COST.
FEEDSTOCK REDUCTION
WASTE PRODUCTION:

<$10,000

$1,500/year
none
reduced 80\ (60,000 lbs of BODS/year)
water use reduction of 25\ (1,000,000
gallons/year)

I
I

IMPACT·

Water use and wastes are reduced.
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Reductton of DaIry Waste Via MInimization of Product
Loss and Process Changes to Reduce BODs Load

MAOLA MILK AND ICE CREAM COMPANY
NEW BERN, NORTH CAROLINA

Maola Milk and Ice Cream Company (Maola) IS a multiproduct dairy producing several milk products
(I e I buttermIlk, chocolate Imitation milk dnnk, etc), frozen desserts, JUices, and fruit 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

{l/D

CIP
Return

rc Sal 'U~ Un_IIIILI SIL.UG£ LINE

~NIMAL FOOD "RECOVERY SYSTEM
Check Va 1ve

~

R
B

Source Carawan et al 1987

Maola s Interest In
a planned operatIOn
for redUCIng waste
began In 1986 with
the formation of a
research team,
consIsting of the
company
management and
North Carolina State
Unlversrty (NCSU)
food scientists from
the North Carolina
Agncultural extensIOn
ServICe ThIS project
team conducted a
feasibility study for
redudion of waste
load by the
recovery/reuse of
process waste The
scope of the study
Included (1) a plant
survey to Identify

sources of milk solids losses from the productIOn processes, (2) identification of methods whICh could be
used to reduce or recover and reuse the milk solids lost from the system, (3) development of a conceptual

The mltlal source reduction measures prevented the loss of an estimated 170,000 Ibs of milk and
decreased the biochemical oxygen demand (8005) by 17,000 Ibs over an approximate 4 month penod
(Sept - Dec. 1986) The resulting savings In dollars were estimated at approxlITlately $24.000 per month
When the recovery process changes were Included wrth the milk loss program, the company estimated that
It had saved In excess of $350,000 dunng 1988 As a gauge of how much waste was being reduced at
rts source, the municipal treatment works whICh receIVes Maola's waste discharge, reported ·profound
results" soon after Maola's efforts were Implemented Influent data to the City of New Bern Treatment prant
showed a 147% reduction In BODs per day and a 22 8% decrease In suspended solids over a one-month
penod, much of which was attnbutable to the Maola program ThiS aided the New Bern Plant In complying
With the NatIOnal Pollutant Discharge EllmmatlOn System (NPDES) reqUirements Although difficult to
quantify, Maola s reduced BODs road also translated Into reduced chemICal usage, less sludge
accumulation, and reduced power reqUIrements for the New Bern Treatment Plant
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desIgn tor a recovery/reuse system, and (4) evaluatIOn of the costs and payback pened for the identified
pollution prevention system

Thus, the research team Judged Maola to have the optimum potential for recovering as much as 2,410
GPO of Ice cream Ingredient valued at $480,000 annually Product recovered and not used as an ICEt
cream Ingredient could be benefICially used for animal food One of the conceptual deSigns generated for
ammal food recovery, from the research study, IS shown diagrammatically on the preceedlng page

Most of the waste load from dairy processing plants consist of milk products that are erther intentionally
or Inadvertently lost to the sewer system The sU/vey team thus examined each activity that contrtluted
to product loss and waste load estimated waste loads were calculated from the amount of product lost
and the 8005 of the product Each loss actIVity was exammed for reuse potentlaJ. as summarized In the
table below The research team detenmned from theIr survey results (Carawan, et aI, 1987) that 2,290
gallons per day (GPO) of high solids produetJWaste matenal were recoverable (a potentlaJ vakle of
$400,000 annually If used as ICe cream Ingredient), and approximately 120 GPD,of lee cream could be
recovered (valued at $80,000 annually)

From thiS inItial recommendation. Maola has Installed a system to recover product-water mixtures from
the Hlgh-Temperature-Short TIme (HTSl1 Pasteunzmg System (the major contributer to product loss and
waste load) and a raw nnse recovery for the Raw Cleamrlg-In-Place (eIP) System The HTST System,
baSically a plate heat exchanger. IS the mam component of the pasteurizing process When switching from
the pasteunzatlon of one product to another, to prevent mOClf19 of products, the HTST System must be
nnsed to clean out the remalntng product In the system Maola had In the past used water nnses to clean
out the system for dIscharge to the sewer By dIVert/rig nnses between products to a recovery tank Instead
of discharging the nnses directly to the sewer as was done before, most of the product Is now recovered
for animal food As the table on the nex1 page Indicates, about 90% of the rinse water Is reused and
approxImately 75,000 pounds of dailY 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 carry
unpasteunzed milk after rt amves from the dairy farm This recovered product IS also used for animal food
The table on the next page details the material dIVerted from the wastestream annually at Maola, as
reported by Bullard, at al (1988)
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SUitable Only for Anmal Food

Raw ProceSSll'l9 T8S1k PJW
Buttermik Proc8UI'lg Tank RIW
JUIce PYocesslIlg Tank PJW
Clanfier Wash
$eplW'ator Wash

RIW. Ru-w.h FIRIN.~'"

Pasl9Unzed SUrge Tank RIW
Jug Fillers FIRIW
lea Cream Past9unzer Vats RIW
lea Cream Blender F!RJW

Marginally Useful for IncorporatIOn
Into lea Cream Produellon

REUSE POTENTIAL OF MATERIAL

Soure. e:atiwan it it \w}

ReeaMng Bay RIW
Heavy Foam from Cream Tanks
Raw Blend R/W
Pasteunzer Surge Tank RIW
Bag Fillers FIRIW
Cream Tanks RIW
Holding Tanks F/RIW
Freezers
Ffavor Tank F/RIW

Safe for IncorporatIOn Into
lea Cream ProdJCl1On



MATERIAL DIVERTED FROM THE WASTE STREAM ANNUALLY
)

Recovered DallY
Matenal (Ib) Butterfat Solids

HTST Rinse ("!o) 14 8
(Reused) (Ib) 939,120 13,148 61,981

($) 18,802 23,555

Other Reusable Matenal ("!o) 35 125
(Presently DIVerted to (Ib) 245.960 8,644 22,136
Animal Feed, Value Shown ($) 12,361 8,412
for Reuse)

Ice Cream Plant (%) 8 32
(Recovered and Reused (Ib) 117,000 9,360 28,080
Matenal) ($) 13,385 10,670

Unreusable Waste ("!o) 05 4
(Ammal Feed) (Ib) 804.960 4,025 28,174

($) 0 0
Source Bullard, et ai, 1988
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NOTES

Contact
Dr Roy Carawan
N C State Food ScIence Ext.
Box 7624
Raleigh NC 27695
(919) 7372956
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• "Detailed Plans fer the Recfuc1Ion
In Waste load from a Dauy and
Ice Cream Plant", by R Carawan,
J Rushing and A. Bullard Feb
1987

qv



MOUNT DORA GROWERS COOPERATIVE
MOUNT DORA, FLORIDA

Reuse of Washwater for a Fresh Cilrus Packmghouse

The Mount Dora Growers CooperatIVe represents 46 citrus growers In central Flonda The
CooperatIVe s packmghouse which has been a landmark In the City of Mount Dora for almost 75 years, IS

where oranges grapefrurts 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 10 000 to 20,000 gallons of
wastewater Wrth the assistance of Boyle
Engmeerlng Corporation, the CooperatIVe has
IOstalled (December 1990) a water
pretreatment and reuse system that enables
the packInghouse to reclaim and reuse their
water 20 to 40 times over The resultIng dally
water savlOgs can exceed as much as 19 000
gallons

Waste washwater IS generated from a
number of operations conduc1ed at the
pad<lnghouse including detergent washing,
diSInfection waxing, and colonng The
chemicals used In these citrus prep operations
are listed on the next page

The fruit IS first dlslnfec1ed wrth a
chlonnated water spray and then washed wrth
detergents and wettmg agents to remove
pesticides reSIduals sooty mold and dirt A
soluble red color additIVe IS then applied to
accentuate an orange color appearance to the actual yellow, yellow-green color of the fruit The fruit skIn
IS coated with an FDA food grade wax emulSIon pnmarlly to seal the porous skIn and lessen any
dehydration and help prevent spoilage dunng Shipment A fungICide IS also added to retard spoilage

The charactenstlcs of the waste water depend on the type of citrus being processed The water
generally contams residuals of cleanrng chemicals, wax and 011, sand, sooty mold, and fruit debns (navels
and leaves) The strength (J e amount of chemical additIVes used) of the washwater IS dependent on the
fruit type time of season and the condition of the fruit upon amval from the groves

The CooperatIVe had dIscharged Its washwater to the local crty waste water treatment plant (WWTP)
but swrtched to alternative means over concerns about the relatIVe strength of the washwater Parameters
of pnmary concern to the city are total Kle/dahl OItrogen (TKN) chemIcal oxygen demand (COD), total
suspended solrds (TSS), all and grease, and copper

l.4-

I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

q;1



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

The capital 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

Parameter Removal (%)

TSS 78
COD 60
BOD 50
TKN 49
TP 63
Copper 61
Oil & Grease 60

PRETREATMENT PERFORMANCE

The pretreatment optIOn chosen was a
coagulatIOn, flocculation, and primary
sedlmematlOn system The pretreatment
system, which was started In OCtober of 1988,
consisted of three primary components a
10,000 gallon clarnler (see photo, on
preceedlng page), a septIC tank, and a drain
field The performance, based on the average
of fIVe monthly composrte samples collected
between December 1988 and Apnl 1989. IS

shown below

The modrtred septIc tank system, whICh
serves as an aerobIC digester and sludge
thickener receIVes sludge 2·4 tunes a day
Supernatant overflows to a drain field,
stabilized solids are removed penodlcally and
are applied to a local citrus grove owned by
the CooperatIVe

The Cooperative contracted Boyle
Engmeenng CorporatIOn of Or1ando, to
evaluate pretreatment options for the Coop s
combined washwater flow, whICh ranged from
10,000 - 20000 gpd

,

Source Melear & Bouch 1990

NJItCA1. CHOIICALS USED AT
FRESH crmus PACI<lHGHOUSES
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T'le reuse system was developed In conjunctIOn with the pretreatment system and created a clean
technology that allows reclaimed waterto be reused approximately 20 40 times before being replaced The
system Includes a 1,100 gallon polypropylene reservOir (see photo, preceedlng page), a two HP
reCirculation pump, a canister filter with a removable mIcro-mesh cartndge element, and a chlorinator A
flow diagram of the CooperatIVe s washwater reuse facIlitIes IS shown on next page

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

The effluent drams by gravIty Into the reservoir, which
prOVides adequate contact time for chlonnatlon (In accordance
with State regulatIOns· Chapter 17-610, FA C) Chlonnatlon
also mInimiZeS algae growth In the reuse system If necessary
make-up water IS added to the reservoir from the potable water
system A surfactant IS used penodlcally to reduce foaming
that IS caused by the color-add process for earty season
oranges
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f«lUNT DORA GROWERS COOPERATIVE
WASHWATER REUSE FACILITIES

""'""T'''' rO
dOO

, ..C""" 1,.. ,~
O~~mRY--l WASHING -1 DISINFECTION TW:XING TCOLORATTON---+ DRYING ---+ SOXING

_ I I Reclllllll!d WHe.
t 2 "'111 Chli>rl..

I
I
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Note Dashed ( ) lines Indicate processes (I 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 approxlrnately
$150/month. the CooperatIVe estimates that It will recover inItial capital cos1s wrthln 2·3 growing seasons

REUSE STREAM

RESERVOIR ----7)RECYCLE PUMP-....-~~ F1LTER-.-----iI» "ClAIMED WATER

YEke-uc Water t i
Chlorlre ------'-- Chlorine
Surfae-rant

CRATE & TRUCK
TRAILEtRINSING

Reclaimed Water
I 2 lllC.l/1 Chlorjne

~p~m:~~~~SE 16)PRE~~m:EHT ) ~m~M

"'911 I1U1l1nllll c~larldt

o 5 "'911 pal)'"1ll!r
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NOTES
Company Contacts
Robert Blairs General Mgr
Mount Dora Growers CooperabVll
POBox 36
Mount Dora FL 32757
(904) 383 4114

Enk Melear
Boyle Engrneenng Corp
320 E Soulh Sl
Orlanda FL 32801
(407) 4251100
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