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Know your audIence, % mdustry, government, acadeIIl1cs,

Start With an open dIScussIon

1 What do they want out of thIs trammg

2 What IS Important to US m our hves

Address dIscussIOn, tIe mto talk

GIve bneflnstory ofwhat happens m thel! country,

what mformation can you gather from the chamber ofmdustry etc
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•
Why Are We Here?

> ProtectIon ofpeople

> ProtectIon ofbusmess/mdustry

> ProtectIon of capItal mvestments

> ProtectIon ofenVIronment

Speaker

We are here for a vanety of reasons In managmg effluent we not only protect
people who come m contact WIth wastewater or receivmg streams, but we also
protect the busmess/mdustry sector, the capital mvestments that busmess and/or
Cities have made to handle the effluents, and the enVIronment, mcludmg the
receivmg waters themselves

Also address each country's specIfic problems (from researchmg therr SituatIon)

Add graphics or pictures ifavallable

PartiCIpants

• Grand Rapids. Michigan The Grand Rapids wastewater treatment plant
discharges treated wastewater mto the Grand River The area had expenenced
fish lalls due to cyamde and heavy metals m the wastewater m the early 1960s
Controls on mdustnal dischargers of cyamde and metals mto the mumclpal sewer
system were mstltuted m 1969, and ten years later concentratIon ofheavy metals
had dropped by 87% m both mcommg and treated wastewater Trout and
Salmon returned to the Grand River by 1974

•

•

WEF/CWEAlMOD1 2
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Protection ofPeople

>- Exposure to tOXIns
~ Safety Issues from damaged equIpment

~Unsafe practIces

•

Speaker Notes

Whether they are workers who come m contact WIth the effluent, or cItizens
who rmght be exposed to tOXIns that affect them nght away - acute or over
tune WIth many exposures - chromc Some pollutants may damage eqUIpment
exposed to the effluent makIng them unsafe to use

WEF/CWEAlMOD1 3

•
PrOVIde examples that relates dIrectly to the partIcIpants and not Just general
MAYBE ask questIons

PartICIpants

-ChIcago. IllInOIS In the early 1970s , hIghly aCIdIC wastes m the ChIcago
sewer system combmed WIth sulfides dIscharged by leather tannenes to form
hydrogen sulfide gas The gas caused nausea and dIZZIness among the
PublIcly Owned Treatment Works (pOTW workers and there was a nsk of
fatal exposures The MetropolItan Samtary DIstrICt of Greater ChIcago
Implemented both sulfide and pH controls to stop the formation of the
hydrogen sulfide and other pOIsonous gases

3
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•
Protection of Business/Industry

>- Waste costs money

>- Pubhc Image has hIgh value

>- Affects employee morale

Speaker Notes

Waste translates to cost m busmess m one way or another That money could
be used for other thtngs Profits are hterally gomg down the dram PublIc
Image and employee morale are pnceless Both are Improved With managmg
effluents

PartIcIpants

Need Examples o/money saved by a company

•

•

WEF/CWEAlMOD1 4
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Protection of Capital Investments

>- ExploSIons, corrOSIon, cloggmg, and
mamtenance

>- Treatment system upsets and over capaCIty

•

Speaker Notes

In additIOn to not wastIng money and boostIng publIc Image and employee
morale, long term costs are better off as well CapItal mvestment m the
treatment system, the pIpmg and pumps are better protected One reduces or
ehmInates the pOSSibIlIty ofexplOSIOns, corrOSIon and maintenance
Treatment system upsets and over capacity IS reduced or ehmmated

PartiCIpant Notes

eWasInngton Suburban SanItary CommISSIon (WSSC) The WSSC, wInch has
SIX treatment plants servIng PrInce George and Montgomery Counties,
Maryland, has expenenced numerous corrosIOn problems due to Inghly aCidIC
Industnal dIscharges Several thousand feet ofsewer hne had to be replaced or
reparred The WSSC developed extensIve pretreatment reqUIrements m 1972
and receIved federal approval of ItS program m 1983 The pretreatment
program has enabled WSSC to IdentIfy and control the sources of ItS corrosIOn
problems and reduce mamtenance costs

WEF/CWEAlMOD1 5
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Speaker Notes

Last, but not least, the enVIronment that we lIve m contmues to be a healthy
place We have safe water to dnnk, and food supphes are not pOIsoned, or
dmuIllshed The by-product ofour treatment systems are not toXiC, or lessened
theIr tOXICIty and amount

PartIcIpant notes

DISCUSS the mumcipal sludge could be used for agrIcultural soIl amendments

Need an artzcle on blOlsolzds (WEFpublzcatlOn)

•

•

•

Protection ofEnvironment

>- Polluted waters are unsafe for
• drmla.ng
• harvestmg fish/seafood

• recreatiOn activItIes

• wl1dhfe

>- Sludges from treatment systems may be
toXIC

WEF/CWEAlMOD1 6
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-We have been focusmg on effects and problems

-The good news IS that future mCIdents lIke these can be aVOIded by
Implementmg an effluent management

-Dunng the rest of the course, we WIll be lookIng m-depth at these pOSItIve
aspects

Why Are We Here?

PositIve Results of Effluent Management
Improved water envIronment

Improved employee health and safety
complIance WIth envrronmentallaws
lower wastewater treatment costs
lower hazardous waste costs
lower production cost, mcreased profits

WEF/CWEAlMOD1 7
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•
Why Are We Here?

What are the biggest/worst
industrial pollution problems?

Speaker Notes

ExerCise, break out the audience mto groups of SIX Each group Will develop a
lIst of the bIggest/worst mdustnal pollution problems

•
WEF/CWEAlMOD1 8

•

Dependmg on the composition, the tramer should defme the area to be
discussed m this exercise I e m the country ,m the region , m the City

How do these pollutIon problems affect the water cycle, ram, bodies of water
(nvers, lakes,ponds, marshes ), groundwater, dnnkmg water supply, food,
$$$ mcome

8



Why Are We Here?

What are the causes of
industrial pollution problems?

WEF/CWEAlMOD1

ExerCIse, the same groups of SIX WIllldentrfy the sources ofthese
bIggest/worst mdustnal pollutIon problems

Speaker Notes

It IS Important to understand the sequence ofproblems and causes and not
Jump mto solution WIthout Identlfymg the cause

Examples ofcauses

-lack of education

-lack oflaws

-human nature

-lack ofproper trammg

9
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• Effects of Industrial Effluent
in Wastewater

•

•

Presented by
Water EnvIronment Federatlon(WEF)

and

CalIforma Water EnvIronment
ASSoclatlOn(CWEA)

WEF/CWEAlMOD 2
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Pollution problems to be covered
in this module:

•
,... SolIds

,... BOD/COD (bIOlogIcal oxygen demand/chenucal oxygen demand)
,... ACIdity/AlkalImty (PH)

,... TOXIC Orgamcs

,... Gases produced In the collectIon system under anaerobIc
condItIons

,... Gases mtroduced through dIrect dIscharge, leaks, or released m an
aCIdIc enVIronment

,... Fats/OIls/Grease
,... Heavy Metals
,... Nutnents

Speaker Notes
ClasSIfy each of the examples gIVen mthe worst pollution problems

Make It apphcable to the particIpants

Prepare a chart m advance or durmg the exerCIse at the end ofmodule 1

Add example, and gIve bnefdefmltlOns (Ifneeded)

Participants Notes

1 Suspended Solids - TIus parameter IS a measure ofthe concentratIon ofsohd partIcles suspended m the wastewater

2 Biochemical OXYgen Demand (BOD) - ThIS pollutant category measures the tendency ofwastewater to use oxygen m the
recelvmg waters (I e , the surface water bodies mto whIch the wastewater IS dIscharged) Oxygen IS consumed when organisms
mthe recelvmg waters metabohze the organic matenals m the wastewater If too much oxygen IS consumed, fish and other
aquatIC hfe m the receIvmg waters might be endangered Thus, POTW treatment systems are deSigned to reduce BOD of the
wastewater

3 J!ll. - pH IS a measure ofthe aCIdity or the alkalmIty ofwastewater pH IS measures on a scale of 1 to 14, 1 bemg extremely
aCidiC, 7 neutral, and 14 extremelyalkalme Most healthy surface waters have a nearly neutral pH, Ie, they are neither strongly
aCidiC nor alkalme Many aquatIc speCIes wIll not thnve or may die Ifthe pH oftheIr habItat changes even shghtly Thus It IS
Important to neutralIZe the wastewater pnor to dIscharge

4 Orgamc Pollutants - These pollutants mclude pestIcides, solvents, PCBs, and DlOxms Some ofthese compounds are lethal to
anImal lIfe m as low concentration as I PPM (part per mllhon)

S~

6 Fats Oil and Grease - These pollutants mterfere WIth POTW treatment processes, ImpaIr the use ofsludge as a soIl
conditioner, and degrade receIvmg water qualIty when present m excessive amounts

ToXIC pollutants are those that are harmful to one or more forms ofanImal or plant hfe They are pnmarIly grouped mto
organICS and metals

7 Metals - The metals of concern are known as the "heavy" metals and mclude lead, sIlver, mercury, copper, chromIum, zmc,
and cadmIUm Most heavy metals are not ImmedIately lethal, however, they can accumulate m VItal organs ofanImals, mcludmg
humans, causmg senous health problems CyanIde and other non-organIc pollutants frequently found m mdustnal wastewater 2
w1l1 be dIscussed under other sections

WEF/CWEAlMOD 2 2
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Sources of Solids

SolIds are found In most industries

~ WashIng OperatIOns

~ Pulp and Paper FacIlIties

~ Tnnber Products Processmg

~ Food Processmg

~ Iron and Steel Manufactunng

WEF/CWEAlMOD 2

Speaker Notes

Total Suspended Sohds (TSS) are common m most mdustnes The above
mdustnes are JUst examples

3

•

Suspended matenals are generated from, gnndmg, choppmg, polIslnng and
waslnng operations conducted at pulp and paper manufacturmg faclhtles,
tImber processors, and the food processmg mdustry PicklIng operatIons at
lIon and steel manufactunng faclhtles also generate solId matenal, stmllar to
gnt Settleable solIds and collOIdal matenals may be either orgamc or
morgamc, dependmg upon the type ofmdustnal processmg operation

3



SolIds are generally classlfied by sIZe

large sohds (at least 25 mm or 1 Inch In diameter) mterfere with flow

grit sand, gravel, other dense materials -settleable solids (generally have a diameter greater than 1 &m)

collOids (diameter from 10'6 mm to 10'3 mm) will not settle because their surfaces are electrically
charged - they cannot be removed Without treatment

Types of Solids

>- Screenable
• Large >25 nun

>-- Non-Screenable
• Ont sand or small gravel

>-- Settleable remove by sedImentatIOn

>-- Suspended remams dIspersed

>-- ColloIdal very fme partIcles

WEF/CWEAlMOD 2 4

4

•

•

•



Use thts slIde m countrIes that have treatment systems For countrIes that do
not have treatment plants/system substItute thts slIde WIth the next slIde

•

•

•

Effects of Solids

~ Excessive amounts can cause problems m the collectiOn
system and at the treatment plant
• Wear out eqwpment such as pumps

• Settleable solIds clog lmes and pump statIons

• Floatmg suspended solIds accumulate m wet wells

• Odor problems result from decomposItion ofbIologIcally
degradable solIds

• Affects lIfe m the water body - fish, plants and aquatIC lIfe settles
out thus fillmg ponds and cloggmg streams

• Imparrs other uses such as dnnkmg, fishmg and other water uses

WEF/CWEAlMOD 2 5
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Effects of Solids

~ ExceSSIve amounts can cause sIgmficant problems
mthe receIvmg waters
• Affects hfe m the water body - fish, plants and aquatIc

hfe settles out thus fillmg ponds and cloggmg streams
• Imparrs other uses such as dnnkmg, fishIng and other

water uses

WEF/CWEAlMOD 2 6
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•

•
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Three common tecbmques are used for solIds removal These mclude passmg
wastewater through a stramer to remove large solIds, usmg gravIty for solIds to
settle or filtenng wastewater through dIfferent type ofmedIa

Floatable products m the food processmg mdustry can be recovered and sent
off for rendenng

•

•

•

Solids-
Types of Treatment- - ,.;::;'- -- .....~~

.. Screenmg

.. GraVIty Settlmg /FloatatIon

.. FIltration

WEF/CWEAlMOD 2 7
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BOD/COD
Definitions

~-~-~ -- .... -~ .............~~~

)lo-BOD

• BIologIcal oxygen demand IS measured as
oxygen demand resultmg from aerobIC bactena
andchenucalreducuon

)lo- COD

• Chel111cal oxygen demand IS measured as
eqUIvalent oxygen demand by dIchromate

WEF/CWEAlMOD 2 8
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•

•

•

BOD/COD
Sources

>- Fats, OIls and Grease
>- Sugars

>- Food Wastes

>- OrganIc ACIds
>- Fatty ACIds

WEF/CWEAlMOD 2 9
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Effects of BOD/COD

~ Causes rIvers, bays and oceans to
expenence oxygen depletion

~Reduced oxygen laUs fish

~ Orgamc materIals must be stabIlIzed

WEF/CWEAlMOD 2

Speaker Notes

PartIcIpant Notes

10

10

•

•

•



•
BOD/COD

Types of Treatment

•

•

~AeroblC

• oXIdatIOn

• destructIOn

• actIvated sludge/tncklmg filter

~AnaeroblC

• DecomposItIOn

• ReductIOn

• AnaerobIc dIgestIOn

WEF/CWEAJMOD 2

Speaker Notes

ExplaIn what the treatment does?

11
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Sources of Acid and Alkaline
Wastes-

•
>- ACId

• PlatIng
• PIcklmg
• Food processmg

WEF/CWEAlMOD 2

Cleanmg actIvItIes

Manufacturmg processes

Waste treatment

>- Alkalme
• Chlorme generatIon
• Scrubbers
• Pamt

• Orgamcs

12
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•
Effects of Acidity or Alkalinity

• aCids release tOXIC gases when they come Into contact With cyamde- or
sulfide-containing wastes In the collection system

• aCid and/or alkalIne wastes are destructIve to pipes and eqwpment 
Melbourne, Flonda replaced pump station due to a discharge of aCid waste

• strongly aCidiC or alkaline wastes ImpaIr treatment plant performance The
optlnlum pH for bactena IS generally between 6 5 and 8 5

•

>- ACIds release toXiC gases

~ ACId and/or alkalme wastes are destructIve to pIpes and
eqwpment

>- Strongly aCIdIC or alkalme wastes Imparr treatment of
wastewater

~ Affect aquatic hfe and qualIty ofnvers and streams

WEF/CWEAlMOD 2 13

•

neutralIzatIOn ofaCid or alkaline wastewater can be a big econOmIC Issue for
the treatment plant NeutralIzatIOn chemicals are expensive and can be
dangerous to handle

13



Sources of Toxic Organics
f~~' .... ~.....~

>-Chemlcal manufacturers

>-Petroleum refineries
>-Pulp and paper mills
>-PlastIcs and reSIn manufacturers

>-Textile manufactunng
>-PestIcIde manufacturing

WEF/CWEAJMOD 2

-Generally three types

- polynuclear aromatIc hydrocarbons (PAH),

- phenolIc hydrocarbons (phenols),

- chlonnated hydrocarbons -

all can be IncompatIble WIth treatment systems

- Other types such as organophosphate pestICIdes,

can cause tOXICIty In the effluent

14
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•

•

•

Effects of Toxic Organics

>-Toxic to lIvIng organIsms

>-InlnbIts treatment systems

>-Bio-accumulate

WEF/CWEAlMOD 2

•Examples of tOXIC orgamcs and the problems they can cause mclude

.. orgamc dyes

.. pass through the treatment process

.. htgh-molecular-weIght PAHs

.. slow to degrade and tend to buIld up m solIds

.. volatIle orgamc compounds

.. cause aIr qualIty concerns

• Treatment systems are generally not desIgned to treat tOXIC orgamcs

15
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Hydrogen Sulfide (H2S)

A colorless gas With a charactenstIc "rotten egg" odor at low concentratIons
H2S IS produced when orgamc matter contammg sulfur decomposes Common
In manholes, vaults, other underground spaces

Gases produced In the collection
systems under anaerobic conditions

~Hydrogen Sulfide

~Methane

WEF/CWEAlMOD 2

Methane

colorless, odorless, tasteless It IS generated under anaerobIC condItIOns by
bactenal action, and IS lIghter than aIr

16
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•

•

•

Sources ofHydrogen Sulfide
H2S

~J:J.- -~ _-.....,.!t' .............. - -- .-~-

IT IS THE BY PRODUCT OF
ANAEROBIC PROCESSES

~Sewer systems

~AnaerobIc DIgesters
~Wet Wells

~Lagoons

WEF/CWEAlMOD 2 17
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Effects ofHydrogen Sulfide
HzS

•

• Lethal at htgh concentratIons

HIgh concentrations reduce the oxygen-carry1Og capacIty of the blood and
depress the nervous system Causes respIratory faIlure and asphyxIatIOn
ImmedIate collapse and death

HIgh concentrations paralyze the olfactory nerve and create a false sense of
secunty The smell has gone away but the H2S has not'

• Lower concentrations cause eye IrntatIOn, coughtng, nausea and dIzzmess

FlammabIltty LEL 4 3% UEL 46%

Include thts table 10 the references

>- ImmedIate effect on humans
• Irntation ofeyes and lungs

• Nausea and dtzzmess

• Loss of conSCIousness and DEATH

>- Long term effects on humans
• Eye damage

>- Damage to vegetation

>- CorrosIon to pIpes

>- Flammable

WEF/CWEAlMOD 2 18

•

Concentration

a02 ppm

a13 ppm

a 77 ppm

460 ppm

Subjective Olfactory Response

No odor

Minimal perceptible odor

Famt but readily perceptible odor

EaSily detectable. moderate odor •
27 appm Strong, unpleasant, but not Intolerable odor'------------- --J8



The above slIde IS the same as the one before It's purpose IS only for the notes

Include this table m the references

•

•

Effects ofHydrogen Sulfide
H2S

>- Immediate effect on humans
• IrntatIOn of eyes and lungs

• Nausea and dlzzmess

• Loss of conSCIOusness and DEATH

>- Long term effects on humans

• Eye damage

>- Damage to vegetation

>- Corrosion to pipes

>- Flammable
WEF/CWEAlMOD 2

H2S ConcentratIOn and PhysIOlogIcal Response

19

•

Concentration (ppm) PhYSiological Response
10 Beginning eye Imtabon
50 to 100 SlightconJunclJ'v1bs and respiratory tract Imtabon after one

hourofe><posure
100 Coughing, eye Imtabon, loss ofsense ofsmell after 2 to 15

mlnu1es
PUered resplrabon, pain In the eyes, droWSiness after 15 to 30
minutes
Throat Imtabon after 1 hour
~ptoms beoome more severe overtime
Death Within 48 hours

200 to 300 rv1arked conJunclJ'v1bs and respiratory tract Imtabon after 1hour
500 to 700 Loss ofconsClousness

Death pOSSible In 30 mlnu1es to 1 hour
700 to 1000 Rapid loss ofconsClousness

cessabon of respiration
Death

1000 to 2000 Immediate unconsCIousness
EarlycessatJon ofresplratJon
Death In a few minutes (mayoccur even Ifthe 'v1clJm IS
removed to fresh air nghtaway) 19



Sources ofMethane Gas
CH4

"'~""..s:.«:©l!ow;;;::;s;::a_~5 'If,t

IT IS AN ENDING PRODUCT OF
ANAEROBIC PROCESSES:

~Anaerobic DIgesters

~Sewer Systems

~Marshes and Lagoons

•

WEF/CWEAlMOD 2 20
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•
Effects ofMethane (CH4)

>- ExplosIve at 5 to 15%

>-Nausea
>- AsphyxlatIon

WEF/CWEAlMOD 2

• Example of explosIon

•

21
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Relate back to types of mdustnes and reason to take note and pay attentIOn

Make sure everyone IS fanulIar WIth the abbrevIatIons and the Jargon Use
examples of uses for clanficatlOn

Some examples of gases that pose health threats to workers m the collectIon
system or at a treatment plant

Gases Introduced through dIrect discharge,
leaks or released in an aCIdIc envIronment

>-- Solvents
>-- Hydrogen CyanIde (HCN)
>-- Vmyl Chlonde

WEF/CWEAlMOD 2

Solvents, Hydrogen Cyamde, VmyI Chlonde

22
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•

•

•

Sources of Solvents

>- CleanIng OperatIOns

• Automotive and Parts Cleanmg

• Metal FInlslung
• Electroplatmg
• Serruconductor Manufacturmg

>-Pamtmg OperatIOns

>-Laboratones

>-Refmenes

>-Tannenes

>-Dry Cleaners and CommercIal LaundrIes
WEF/CWEAlMOD 2

Very Common In Most Industrial Processes

23
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Effects of Solvents

>- ExplosIve, Flammable, and CombustIble

>- ToXIc

•

Relate back to types of mdustnes and reason to take note and pay attentIOn

Explosive (slide showmg example of damage caused by a senes of
underground explosiOns

Hexane, a lughly volatile mdustnal solvent used at a soybean extractIOn plant,
was discharged mto the collectIOn system After entermg the collectIOn
system, the solvent vaponzed, creatmg an explOSIve atmosphere The
explOSIOn caused extenSIve damage to more than 3 mIles of the collectIOn
system, overlying streets, and nearby buildmgs and velucles The total damage
exceeded $20 mIllIon Lowsvtlle, Kentucky - 1981)

New York, New York the New York CIty Department ofEnVIronmental
Protection operates 12 treatment plants servmg all of the Boroughs ofNew
York CIty At one of the plants a worker was overcome by fumes emanatmg
from rags saturated WIth mdustrIal solvents The offiCials prolublted the
facIlity from laundermg rags contammated by solvents, thereby ehmmatmg the
hazard -Better example?

LIst sources of follOWIng

TCE, PERC, METH, d-bmonene - suspected carcmogens

N-methyl-pyrrohdone NMP - reproductive toxm

Methylene BromIde - toxm

2-butoxyethanol - central nervous system problems

WEF/CWEAlMOD 2 24
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HYDROGEN CYANIDE (HeN)

• IS generated m aCIdIc envIronment, usually by the reactIOn of cyamde salts
from platmg wastes With aCId (closed sewer pIpes are usually aCIdIc)

•

•

•

Sources ofHydrogen CyanIde
HCN

~ Platmg OperatIons

~Refmenes

~Coal CokIng

WEF/CWEAlMOD 2 25



Effects of Cyanide Gas

~ It IS created In aCIdIC envIronment

~ Lethal to workers

•

HYDROGEN CYANIDE (HeN)

-IS extremely toXIC HCN prevents the transfer of oxygen In the bloodstream,
causIng death by asphYXIatIon Exposure at 100 to 200 ppm IS usually fatal
after 30 to 60 mInutes

- has a slIght odor ofbItter almonds

- (Threshold LlInIt Value, or average concentratIon of tOXIC gas to wluch a
nonnal person can be exposed WIthOUt Injury durIng an average work week) IS
10 ppm

WEF/CWEAlMOD 2 26
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•
Sources ofVinyl Chloride

Sources

~Polyvmyl Chlonde Manufactunng

~Resm Manufactunng

~BlOlogically, through the reductIon of polyhalogenated ethylenes (mdustnal
solvents and dry c1eanmg chemIcals)

•

•

~ Polyvmyl ChlorIde Manufacturmg

~ Resm Manufacturmg

>- BIologIcal

WEF/CWEAlMOD 2 27
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Effects ofVInyl Chlonde
•

>- ImmedIate effects on the human body
• severe eye rrntation
• depressIOn ofcentral nervous system)
• lIght headedness
• nausea
• duIlmg ofvIsual and auchtory responses
• death from severe exposure

>- Long term effects
• lIver damage
• lIver, lung, bram, and lymph system cancers

WEF/CWEAlMOD 2

Vmyl Chlonde IS

• Colorless gas WIth a pleasant odor

• Produced m manufactunng ofpolyvmyl chlonde (pVC) and other resms

• Used as a chemIcal mtermedlate and solvent

• Can cause lIver cancer WIth chrOnIC exposure

Acute exposure effects

severe eye rrntatIOn,

depressIon ofcentral nervous system (resembles mIld alcohol mtoxicatlon),

hghtheadedness,

nausea,

duIImg of VISual and auditory responses,

death from severe exposure

ChrOnIC exposure effects

lIver damage,

lIver cancer,

lung, bram, lymph system cancers also reported

28
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•
Sources of Fats, Oils and Grease

~ Food processmg
~ MetalworkIng
~ Laundnes
~Tannenes

~ Wool processmg
~ Petroleum refinenes
~ OrganIC chemical manufactunng

•

•

WEF/CWEAlMOD 2

Food processmg facIlItIes (dames, restaurants, soap manufactunng,
meat paclang, etc )

29
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Effects of
Fats, Oils and Grease

•
--

:.- Blocks, coats and congeals to sewer pIpes

:.- CorroSIve to pIpes

:.- Frre and explOSIOn hazards

• blocks, coats and congeals to sewer pIpes

expensIve to remove from the collectIon system,

causes overflows and backups,

reduces capacIty ofthe collectIon system

• corrOSIve to pIpes

can be very aCIdIc, under anaerobIC condItIOns (low or no oxygen) fats
can break down to aCIds

• Petroleum OIls can present frre and explOSIOn hazards In the collectIOn
system and the treatment plant

WEFICWEAlMOD 2 30
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•

•

Effects of
Fats, Oils and Grease

>- Accumulates m pumpmg statIOns

>- Interfere wIth bIologIcal orgarusms WIthIn treatment
processes

>- Cloggmg of filters

WEF/CWEAlMOD 2

Leave separate and Insert when talkIng In countnes that have treatment
plants/systems

31

•

-accumulates In pumpIng statIons - expensIve to clean out, Interferes With
momtormg eqUIpment, obstructs flow and causes odor complamts

- can Interfere With bIOlogICal orgamsms Within treatment processes by
coatmg the orgamsms and blockIng oxygen transfer and absorption of
nutnents Petroleum-based OIls are degraded slowly by bactenal processes
they coat the orgamsms and mterfere With oxygen transfer

- Petroleum oIls can obstruct flow and contnbute to mamtenance problems
lIke cloggmg of filters

31



Sources ofHeavy Metals
>-- Water supply

>-- Manufactunng

>-- ConstructIOn

>-- Agnculture

>-- TransportatIOn

>-- ReSIdentIal actIvItIes

•

the water supply (naturally-occumng metals and metals added at
the water treatment plant or dIssolved from water supply equIpment
and pIpes)

WEF/CWEAlMOD 2 32
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Treatment processes usually are not deSIgned to remove metals Heavy metals
can pass through the treatment processes and cause water qualIty problems,
Ie, chromc tOXICIty to orgamsms m the receIVIng waters, or hmIt the
opportumty for re-use, Ie, metallIc salts make reclalIDed water unfit for use
bymdustry

•

•

Effects of Heavy Metals--
>- Concentrate ill solIds

>- Decrease bIologIcal acbVIbes at the treatment
plant

>- Pass through the treatment plant

WEF/CWEAJMOD 2

DIssolved heavy metals decrease bIologIcal actIVIty of treatment plant
organIsms

33

•

Heavy metals also tend to concentrate m the system and can reach very hIgh
levels In solIds produced, causmg problems WIth sludge dIsposal, Ie, IInnt the
opportunIty for land applIcatIOn

33



Sources ofNutrients

~ Fertilizers

~OrganIc Matenals

WEF/CWEAlMOD 2

• generally, the tenn 'nutrIents' refers to mtrogen and phosphorus

• nutnents are essential to the treatment process they allow orgarusms to
oXldIze orgamc matenals

• m excess amounts, nutnents can overload or mterfere WIth the treatment
system

·Comments- how does fertIlIzers get mto the flow? Stonn water

Sources - Carbon, NItrogen, and Phosphorus

34

34
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•
Effects ofNutrients

>- Some forms are toXIC

>- Mamtenance problems

>- Algae blooms consume oxygen m the dIe
offstage

eammoma (a mtrogen compound) can be toXIC to nucroorgamsms

+ mtrate compounds, formed by oXIdatlon ofammoma by nncroorgamsms,
can release substantIal amounts ofmtrogen gas dunng treatment The gas
bubbles attach themselves to partIcles and float them Into the effluent ThIs
causes operatIOns problems and TSS (total suspended solIds) Increases In the
effluent

+ phosphate, In hIgh amounts, can cause precIpItates to fonn, whIch may
Increase maIntenance problems

+ exceSSIve amounts ofnutrIents can cause algae blooms by speedIng up
growth Algae dIes offand Its decomposItlon consumes oxygen, depnvIng
mIcroorgamsms ofoxygen

•

•

WEF/CWEAlMOD 2 35
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References:

~ Industnal Waste Inspection Study Manual, complied by Bill Garrett and Chris Smith
CWEA, 1989

~ Pretreatment Facility InspectIOn - A Field Study Program (2nd Edition), prepared by
Kenneth D Kern, California State University School ofEngmeenng, Office ofWater
Programs In cooperation With the IndustrIal and Hazardous Waste Committee of the CWEA
for the U S EPA Office of Water Enforcement and Permits, 1991

... Industnal User Inspection and Samplmg Manual for POTWs, prepared by the Office of
Wastewater Enforcement and Compliance Water Enforcement DIVISion US EPA, 1994

... Pretreatment of Industnal Wastes Manual ofPractice No FD-3, prepared by the Task
Force on Pretreatment ofIndustrlal Wastes, Water EnVironment FederatIOn, 1994

... The Condensed Chemical DictIonary, Tenth Edition, reVised by Gessner G Hawley, Van
Nostrand Remhold Company, 1981

... Handbook ofTOXIC and Hazardous Chemicals and Carcmogens, Second Edition, Marshall
Sittig, Pnnceton UniVerSity, Noyes PublicatiOns, 1985
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TIus shde IS not for use In presentatIon, but should be part of the manual •
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•
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•

Effluent Management Phases

Pre- f+ f+
-

~
Assessment Assessment fmplementabon Verify

Planmng SIte Assessment FeaSlbHIty AnalySis Momtonng

Orgamzatlon Matenal Balance Implementation .EvaluatIon
IdentifySolutIons -

Flow Diagrams ModIficatIon
-

GatherDf!ta

WEF/CWEAlMOD3 2

2



Identifying Potential Industrial
Effluent Management Opportunities

Pre-Assessment Phase
~Create flow diagrams :
>- Gather and reVIew all pertment data

Assessment Phase
>- Conduct sIte assessment
>- Calculate matenals balance
>- IdentIfy possIble SolutIons

WEF/CWEAlMOD3

Notes

While Effluent Management can be thought of In four phases, It IS

Important to remember that this IS an on-going process

3

•

•
The Pre-Assessment and the Assessment phases are where most of
the waste reduction opportunities will be Identified In the first pass
through of the effluent management process

3

•



• Unit Operations and Flow Diagrams -
WHY?

>- IdentIfy logIcal process steps

>- IdentIfy raw matenals mput

>- IdentIfy mtermedlate mputs

>- IdentIfy energy mputs

>- IdentIfy outputs

>- IdentIfy losses and resIduals

•

•

WEF/CWEAlMOD3 4

4



Process Flow Diagram

The sImplest process flow dIagram can be
presented as

•

Raw Matenals 1-----+1

WEF/CWEAlMOD3

Notes

Production -1-----+1

Operations

ResIdual --=

Bv-products

-FJnlshed
Products

5

•
In developing a flow diagram It IS often easier best to break an
organizations processes Into smaller and smaller steps

The purpose IS to get to a level of detail where all Inputs, outputs and
fugitive emiSSions can be Identified

5
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•
FLOW DIAGRAMS

6

STEP 2

STEP 1

STEP 3

OUTPUT
(PRODUCT)

..
Product Line

~- ---- -- - ------

WASTE ..

INPUT

AIr Wastewater Sohel Waste

•

•
6



Flow Diagram

>- A vIsual mechanIsm to orgamze mformatlon
about flows of matenal and energy and the
compositIon ofthe flows entermg and leavmg
the system

>- The frrst step to preparmg a mass balance

WEF/CWEAlMOD3 7
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• FLOW DIAGRAMS
STEP 1

STEP 1

Notes

Step 1 IS at the macro level At this level the major operations within a
company are Identified

•

INPUT

WEF/CWEAlMOD3

Product LIne OUTPUT
(PRODUCT)

STEP 2

STEP 3

8

•

These may often be thought of as departments or divIsions

8



Process Flow DIagram

A process flow dIagram is a graphIc lme
sketch that mcludes symbols and arrows
that represent all the steps ofthe process

necessary for convertmg the mcommg raw
matenals, energy, and labor mto the

fmIshed products and resIdual by-products

WEF/CWEAlMOD3 9
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•

•

•

Flow Diagram Map

>- A schematIc depIctIon for documentmg a
process

>- UnIts or procedural steps dlagrammg
functions ofthe process

>- It IS not a physIcal layout

WEF/CWEAlMOD3 10
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Process Mapping
".-

> SImphfied Process Flow Diagram

> ProvIde DetaIls as RequIred

> Include mtermittent/AncIllary OperatIons

> Venfy and Determme FunctIon

WEF/CWEAlMOD3 11

•

•

•
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• FLOW DIAGRAMS
STEP 2

STEP 1

IN OUT

STEP 2

D-DJ
-- --- ---- -- -- 1- -- --- ----- ----- -- -

•
WASTE

WEF/CWEAlMOD3

Notes

STEP 3

12

•

Step 2 will break each of the macro level operations, defined In Step 1,
In to a more detailed level

For example, you might Identify the specific operations within the
production process

12



FLOW DIAGRAMS
STEP 3

STAND-BY

1 Mlsc supphes (paper solvent)
2 Raw Matena1lProduct from prevIous step
3 Liquid waste
4 Sohdwaste
5 Air emissIons
6 Junk (reject) product
7 By-product

WEF/CWEAlMOD3

Notes
Step 3 IS the most detailed level of the flow diagram

STEP 1

STEP 2

STEP 3

13

•

•
Here all of the Inputs, outputs, and fugitive emiSSions should be
Identified for each operation

13
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•

•

Constructing the Flow Diagram

~ Use boxes to depIct the senes of steps through
wmch the mput matenals must pass m the course
of transformatIOn mto product

~ Lmes may represent movement of matenals from
one process step to another or the tlffie sequence of
the functIons

WEF/CWEAlMOD3 14
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Constructing the Flow Diagram
(contmued)

>- Sequence ofoperations may be senal (1 e ,
left to nght) to parallel There may also be
recycle stream loops

......

•

t

WEF/CWEAlMOD3

- :t,
~ 1:'""'1' ... ~ --\,

~ ,~

'), - - f _

I
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•

•

•

FUNCTIONALITY

>- For any process there IS a functIonal
sequence of events or actIons

>- One actIon InltIates others, WhIch ill turn
illitiates stIll others, untIl the process has
completed ItS overall functIon WIth some
kInd ofproduct (1 e throughput) or result

WEF/CWEAlMOD3 16
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Flow DIagram (Step 1)
for the productIon ofTool Boxes

•
I Marketmg I 6 Admmlstratlon

--1 Packagmg 1-1 Sluppmg I

WEF/CWEAlMOD3 17
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•
FLOW DIAGRAM (STEP2)

for the ProductIon ofTool Boxes

Fabrication 1-----.1 Weldmg f-----+

•

•

Pamtmg 1----+1 Assembly

WEF/CWEAlMOD3 18

18



FLOW DIAGRAM (STEP 3)
For the Phosphating Process

•

•
19

Water

Rinse Tank
4

Contaminated
water

Natural Hot
gas aIr

Water

Water

Water

!

Water

Rinse & Wettmg
Risers 3

Water

Contaminated
water

Phosphabng Water
solutIon vapor

DeionIZed Non-chrome
wat r sealer

!
Water

Hooks

i

WEF/CWEAlMOD3
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• FLOW DIAGRAM (STEP 1)
for the Elect-Tek Company (ExerCIse)

INPU .L....-"'Y!I

Marketmg
& Sales

Plant
Services

Metal Box _I Shlppmg I
Production

Admlnlstrabon

•

•

WEF/CWEAlMOD3
Waste

All' Wastewater Hazardous Wastc and Sohd Wastc 20
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Pre-Assessment Exercise
•

EXERCISE - FLOW DIAGRAMS

The Manufactunng of Boxes for ElectrIcal Boards

Tasks

1 Make a lIst of the UnIt operatIons at Elect-Tek
2 Draw a flow diagram wluch descnbes the MAJOR

PRODUCTION PROCESSES AT Elect (Flow Diagram
Step 2)

3 Pick one ofthe productIon processes and draw a detaJ.led
production UnIt flow diagram (Flow Diagram Step 3),
shoWIng all mputs and outputs

WEF/CWEAlMOD3 21
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•

•

Identifying Potential Industrial
Effluent Management Opportunities

Pre-Assessment Phase

>- Create flow dIagrams

>-..Gather and review all pertinent data

Assessment Phase

>- Conduct sIte assessment

>- Calculate matenals balance

>- IdentIfy possIble solutions

WEF/CWEAlMOD3 22
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Gathering and Reviewing Data

>-- Locate all pertment data sources
• Product desIgn mformatlOn

• Raw matenals and productIon mformatlon
- product composItIon and batch sheets, raw matenal

mventones, productIon schedules, Matenal Safety
Data Sheets, etc

• Waste mamfests, mventones or analyses

• UtIlIty bIlls - water, sewage, electrICIty, etc

• EnvIronmental complIance mspectlOn reports

WEF/CWEAlMOD3 23
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•

•

•

Gathering and Reviewing Data

Another way to thInk about thIs IS where would you fmd
mformatIon about
• MaterIals Purchased
• Matenals m mventory or storage
• Matenals used mthe manufactunng process
• Matenals used mthe mamtenance of eqUIpment
• Matenals as products
• Matenals as by-products
• Matenals reused
• Matenals wasted, spllled contammated, rejected
• Matenals disposed
• Matenals lost through fugItive emiSSIons
• Energy consumed
• Water used
• Water wasted

~RC~OOO ~
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EXCERCISE

RESOURCES FOR MATERIALS
ACCOUNTING

WEF/CWEAlMOD3 25
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•

•
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•

EXERCISE (contmued)

RESOURCES FOR MATERIALS
ACCOUNTING

HINT

Be sure that you are th.mla.ng about the
mformation that all of the varIOUS
departments mIght have Not only
engmeermg and manufacturmg but

accountmg, purchasmg, the warehouse, the
sales department, etc

WEF/CWEAlMOD3 26
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Possible Resources for
Materials Accounting

~ MaterIals Procurement
• raw matenal purchase records

• transfer records

• vendor mVOlces

• recelvmg dock records

ASK EMPLOYEES, AT ALL LEVELS,
FOR THEIR INPUTI

WEF/CWEAlMOD3 27
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•

•

Possible Resources for
Materials Accounting

>- Matenals as Inventory
• end-of-year Inventory records

• storage records

ASK EMPLOYEES, AT ALL LEVELS,
FOR THEIR INPUT!

WEF/CWEAlMOD3 28
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Possible Resources for
Materials AccountIng

•
>- MaterIals Use

• operatmg log

• samples, analysIs, and flow measurements

• batch make-up records
• product specIficatIOn
• productIOn hne Job sheet

ASK EMPLOYEES, AT ALL LEVELS,
FOR THEIR INPUTI

WEF/CWEAlMOD3 29
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TOXIC release Inventory might be only an amencan term However, the
concept of reporting tOXIC releases might eXist In dIfferent countnes
under dIfferent termInology

•

•

•

Possible Resources for
MaterIals Accounting

~MaterIals as Product
• product slupment records

• loadmg docks records

• product specIficatIOn

• mVOlces to customers

ASK EMPLOYEES, AT ALL LEVELS,
FOR THEIR INPUTl

WEF/CWEAlMOD3 30
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TOXIC release Inventory might be only an amencan term However, the
concept of reporting tOXIC releases might eXist In different countnes
under different terminology

Possible Resources for
Materials Accounting

~ MaterIals as By-products
• waste transport records (manIfests)

• waste transport mVOlces

• mVOlces to scrap buyers and recyclers

• sewer dIscharge records

• TOXIC Release Inventory

• DEP aIr source regIstratIon records

ASK EMPLOYEES, AT ALL LEVELS,
FOR THEIR INPUTI

WEF/CWEAlMOD3 31
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•

Possible Resources for
Materials Accounting

>- Matenals Reuse
• recyclIng records

• reclaIm records

ASK EMPLOYEES, AT ALL LEVELS,
FOR THEIR INPUTI

WEF/CWEAlMOD3 32
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Identifying Potential Industrial
Effluent Management Opportunities

Pre-J\ssessnrrent

>- Create flow dIagrams
>- Gather and reVIew all pertment data

•

J\ssessment

>- Canduc.tstte ass.essment
>- Calculate materIals balance

>- IdentIfy possIble solutions
WEF/CWEAlMOD3

..

33
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•
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•
Identifying Potential Industrial Effluent

Management Opportunities
.." 1;.- ...... _- """'"

>- Conduct a sIte assessment
• IdentIfy the causes of all generated wastes

• IdentIfy pollutIOn preventIOn or pollutIOn
control practIces already m place

>- Collect and reVIew addItIonal data

>- Calculate matenal balance

•

•

WEF/CWEAlMOD3 34

34



Identifying Wastes

>- AnythIng that does not contrIbute to the
fmal product IS a waste

>- The quantIty ofwaste matenal must be
measured to estImate the cost of the waste

>- The costs ofwaste from each unIt ofa
partIcular product should be estImated

WEF/CWEAlMOD3 35
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•

Identifying Waste Sources

>- Same waste matenal may come from several
operatIons m the plant

>- Teams should be fonned for detaIled analysIs

>- Begm on plant-wIde basIs and steadIly get
more focused

>- Waste quantitIes should be measured and and
compared to effluent management goals

WEF/CWEAlMOD3 36
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Conducting a Site Assessment
•

»- Be well prepared ill advance
• Use the pre-assessment phase to "plan"

»- Conduct the audIt m a systematIc manner
• Use standardIzed audltmg forms and practIces but only

as guIdes

»- Carefully observe how the manufacturmg and
matenal handlmg processes are conducted
• The actual process may dIffer from the methods

reported m a wntten polIcy manual
WEF/CWEAlMOD3 37
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•

Some Questions to Ask in
Conducting an Assessment

~ What types ofwastes are produced?

~How much waste IS generated?

~ How are the wastes produced?

~ WhIch areas produce the most wastes?

~ WhIch processes output ANY waste water?

~ Wmch processes requITe the frequent servIcing
or cleanmg ofprocess equIpment?

WEF/CWEAlMOD3 38
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Some Questions to Ask in
Conducting an Assessment

>-- WhIch processes affect a physIcal or chemIcal
change m raw matenals from the mput stage to
the output stage?

>-- WhIch processes utIlIze known hazardous
products m there process?

>-- Are there process steps or areas that could be
easl1y changed or perhaps ehmmated?

WEF/CWEAlMOD3 39
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•
Which of the Generated Waste Products may

be a "Hazardous Waste"?

.. Can the waste matenal be reused ill a process as a
"raw matenal"?

.. Can the waste matenal be recycled or reclaImed?

.. Does the waste matenal exhtbIt any "hazardous"
or "toXIC" charactenstIcs?

.. Are there any enVIronmental regulatory
consIderatIons towards the waste matenal?

•

•

WEF/CWEAlMOD3 40
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Identifying Potential Industrial
Effluent Management Opportunities

Pre-i\ssessnaent

>-- Create flow diagranas

>-- Gather and reVIew all pertment data

•

Assessment
>-- Conduct sIte assessment
>--"Calculate matenals balance
>-- Identify pOSSIble solutions

WEF/CWEAlMOD3

..
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•

•

Materials Balance

~ IdentIfy eXlstmg data

~Verify data
~ IdentIfy data gaps
~ Perform materials balance
~Make addItional measurement

~ Recalculate materials balance (on-gomg)

WEFfCWEAlMOD3 43
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Materials Balance

~ A system organIzed to determme the flow,
generatIon, consumptIon, and accumulation of
materIals m a process

~MaterIal that enters = MaterIal that eXIts

WEF/CWEAlMOD3 44

•

•

•



•

•

•

Calculating Material Balances

> PnontIze the IdentIfied processes or waste
streams

> Use all aval1able data and flow dIagrams
> LlIDIt the scope of matenal balances to specIfic

process

> Calculate each component that enters and leaves
the process

> Ifnecessary, calculate "elemental balances" for
speCIfic chemIcal elements

WEF/CWEAlMOD3 45



Calculating Material Balances

>- The Mass ConservatIon Prmclple

- A SImple Formula

MASSIN=MASSOUT+MASS ACCUMULATED

WEF/CWEAlMOD3 46
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•
MATERIALS USED

Methanol Acetone

, t' 1 r

•
WEF/CWEAlMOD3

Notes

..

...

(Non-product Input)

..

47

•

To calculate a mass balance It IS necessary to Identify all matenals that
are put In to the process product Introduced from prevIous stage of
production, the addition of new raw matenals, energy, water, etc

47



Record ALL Losses

~Arr

~ Water

~ SolId Waste

~ SpIll/Leaks

~ AccIdental Losses

~ Energy and Water Losses (optIonal)

WEF/CWEAlMOD3 48
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•
MATERIALS LOST

~ IF

...
r'

...
r'

Notes

To calculate mass balance It IS necessary to Identify all outputs
product, by-products, wastes, fugitive emiSSions, etc

(Non-product Output)

•

•

WEF/CWEAlMOD3

~r

Metlianol
Fwnes

, r

Acetone
fumes

~
DIrt
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Materials In =
Materials Out + Materials Accumulated

""-<r - ~-,..::;~

EnvIronmental
Emissions

[E] ~--" -

t - - -
Productron-~Umf -

Materials Input r+ [retalned mvento~Y-& r+- Finished Product
[A] - AccumulatedjTlaterial~] - [C] ~

[B] ~

-~- -

~
Waste By':ProduCt

A=B+C+D+E- [OJ ~-

- --
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•

Flow Diagram
for Materials Balance

"'ut_l!:' ~--.;::.,..,.

Raw Matenals I I Fugitive Emissions I
~ J I"

I Storage",

Repair/Maintenance r--+ Production
Processes Process ~

Intermediate or
~ Finished Products

Maintenance Residual
~Residual By-product

I Storage+
Emissions I

WEF/CWEAlMOD3 51

Notes

This diagram shows how many other departments or areas may really
be Involved In Identifying Inputs and outputs necessary to calculate a
mass balance for the production process

51



Utilizing Material Balance Analyses

>- Common pItfalls
• In large quantIty processes, measunng the mput

and output streams may be qUIte ImpreCIse

• The quantItIes ofmatenals purchased and used
m a partIcular tIme frame may not correspond
to the amount used m the same tIme frame

WEF/CWEAlMOD3 52
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•

Materials Accounting Steps

1 Obtam a hst of chemIcals used m the facIlIty

2 AttrIbute use to mdIvIdual process unIts

3 Locate losses by process unIt

4 EstImate MaterIals Flows (+ 30%)

WEF/CWEAlMOD3 54
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Identifying Potential Industrial
Effluent Management Opportunities

Pre-i\ssessment

> Create flow dIagrams
>-- Gather and reVIew all pertment data

•

Assessment
>-- Conduct sIte assessment

>-- Calculate materIals balance
>--jdentIfy possIble SolutIons

WEF/CWEAlMOD3

..
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•
Effluent Management Phases

•

•

Pre
Assessment

Planmng

Organ/zauon

Flow Diagrams

GatherData -

WEF/CWEAlMOD3

Assessment

Site Assessment

Matenal Balance

identify Solutions

.. - ...
Implementation

FeaSibilityAnalySis

- Imp/ementabon

- Venfv 

~omtonng
'-

Eva/uabon

Modification

57
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HIerarchy ofEffluent
Management

........, - -- ...........~ .... - ...

Presented by
Water EnvIronment FederatlOn(WEF)

and

CalIforma Water EnvIronment
ASSoclatlon(CWEA)

WEF/CWEAlModule 4

Note to presenter tlus module gIves the overview of effluent management
Module 5 goes mto more detaIl on pollutIOn preventIOn

examples of p2 cases studIes relevant to the country should be reVIewed and
mcorporated a bit here and definItely m Module 5

1



•
Effluent Management Funnel

Pollution Prevention

Recycllng/ReuseJ't--'::.::!"--~

Treatment

WEF/CWEAJModule 4 2

The best strategy ofhandlmg pollutants IS to use the pollutIon preventIOn funnel It IS an •
mverted pyramId, WIth the base at the top That IS because the largest gaInS of reducmg
pollutants WIll be at the top As you go down the funnel, the gaInS WIll be less They WIll also
be more costly

"waste mmImIzatIOn conSIsts ofsource reductIon and recyclIng USEPA

The reductIon to the extent feaSIble, ofwaste that IS generated or subsequently treated, stored,
or dIsposed of

Waste mmImIzatlOn elImInates and/or reduces the use ofhazardous matenals and/or the
generatIon ofhazardous waste at the pomt of generatIon

Waste mImmIzatlOn IS a WIn-WIn SItuatIon for regulators and generators alIke WIth reduced
regulatIon, dISPOsal costs, and lIabIlIty for the facIlIty and reduced nsk to the publIc health and
the enVIronment Cleaner productIon IS an Industnal term for waste mImmIzatIon

(Revu~w EP3 audIts In the country and find examples from the audIts to demonstrate source
reductIon Include cost saVIngs over tIme)

2
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•

Effluent Management Funnel

Recycling/Reuse

Treatment

WEF/CWEAlModule 4

PollutlOn preventlOn IS the fIrst and most lmportant step m effluent
management Reduce pollutIon at It'S source rather than relymg on other
means of treatment or dISPOSal

3

•

Industnes w111 find 80% of the pollutants can be removed at the top of the
funnel Wlth]USt source control By addressmg the pollutant Wlth source
control, you Wlll have less pollutant that you Wlll need to recycle These are
also the least costly measures for controlhng or ellmmatmg pollutants m the
waste water

(ReVIew EP3 audIts m the country and fmd examples from the audIts to
demonstrate source reducbon mclude cost savmgs over tlme )

3



Effluent Management Funnel
PollutIon PreventIon Examples

--

>- Good Operatmg PractIces

>- Changes m Technology

>- Matenal SubstItutIOn

>- Product ReformatIOn

WEF/CWEAlModule 4

Examples ofpollutIOn preventIOn mclude

·Good Operatmg PractIces

• Changes m Technology

• Matenal SubstItutIOn

• Product ReformatIOn

4

•

•

Agam, It we are Just mtroducmg the concept ofpollutIOn
preventIOn Module 5 goes mto greater detaIl and gIves examples

4

•



•
Effluent Management Funnel

Pollution Prevention

•
WEF/CWEAlModule 4

Agam attendees can give examples

5

•

After reducIng the pollutant at the source as much as pOSSible, the next pnonty
IS to recycle or reuse the pollutant

Remember that waste IS cost' ReusIng and recyclIng the pollutant may even
bnng In revenue to offset the cost ofImplementIng recyclIng If It IS used by
another mdustry The best recyclmg IS what you can recycle "m house"

5



•Effluent Management Funnel
Recycbng/Reuse/Reclalm

>- Reuse
>- Recycle
>-Reclatm

WEF/CWEAJModule 4 6

ThIs slIde IS Just to mtroduce concept and deflIl1tlOn (See speaker notes on •
module 5 page 27 for more mformatlOn)

Reuse-to dIrectly reuse a hazardous waste In the same process (m-process
recyclmg) Reuse does not reqUIre re-processmg

Recycle- re-processmg the waste mto the same or another product

ReclaIm- to recover or regenerate a component for reuse WIthIn the same or
other operation

•
6
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•
Effluent Management Funnel

Pollution Prevention

Recycling/Reuse

By employmg source reductIon and recyclmg ofwaste matenals and waste
water, there IS less water that needs treatment In many cases, thIs allows
mdustry to use less costly treatment systems

•

•

WEF/CWEAlModule 4 7

7



•
Treatment

>-- Treatment after pollutIon prevention
>-- On-sIte treatment
>-- Off-sIte treatment

WEF/CWEA/Module 4 8

Treatment should be looked at after all steps have been taken to prevent or •
reduce the pollutIon Treatment can take place onslte or off-SIte Cost-
analySIS of of treatment on-sIte or haulmg off-SIte WIll be a factor m
detenmmng the best treatment option

•
8



•
Effluent Management Funnel

Treatment

Recycling/Reuse

Pollution Prevention

DIsposal IS the most costly optIon Ifyou have been followmg the pollutIOn
prevention funnel you w1l1 have greatly reduced costs of disposal or ehmmated
the need to sewer wastewater or dispose of other wastes entrrely

Startmg at the top ofthe funnel may requrre sIgmficant changes Wlule each
tIer may have costs associated With them, but they provIde the greatest
economic rewards In the Umted States we thought we could solve our
problems by startmg With treatmg the pollutants We have discovered It IS
easier and more cost-effectIve to start With reducmg the pollutants first, at the
source

•
WEF/CWEAlModule 4 9

•
9



DISPOSal only takes the waste from one medIa to the other-- It does not treat or
remove the pollutIon

Effluent Management Funnel
DISPOSAL

>- Air Discharge

:> Water DIscharge

:> StabIlIzatIon

:> Land DIsposal

WEF/CWEAlModule 4 10

10
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•
Effluent Management Funnel

Agam emphasIs pollutIon preventIon as the first step In effluent management•

•

WEF/CWEAlModule 4

Pollution Prevention

Recychng/ReuseA--~.::t--~

Treatment

11

11
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•
Pollution Prevention First

•

•

Presented by

The Water EnvIronment Federatlon (WEF)

and

The CalIfornIa Water EnvIronment

AssocIatIon (CWEA)

WEF/CWEAlMOD5

Note to presenter examples ofp2 case studIes relevant to the country IS
reqUIred

1



A Definition of Pollution

"pollutIon IS the undesIrable change ill the physIcal,
chemIcal or bIologIcal charactenstics of aIr,
water, or land that mayor wIll harmfully effect
the human lIfe or that ofother deSIrable speCIes,
our mdustnal processes, hvmg condItIons or
cultural assets, or that mayor wIll waste or
deterIorate raw materIal resources"

(SCIence AdVISOry Board, U S EPA)

•

WEF/CWEAlMOD5 2

2

•

•
\ \1J



•

•

•

IF SOMETHING IS NOT
A PRODUCT

ITISA WASTE

WEF/CWEAlMOD5

Pollutlon=Waste=Cost

3

3



PollutIon preventIon IS a proactIve envIronmental management approach for
reducmg pollutIOn

Definition of
PollutIon Prevention

Any practIce WhICh reduces the amount of any
hazardous substance, or pollutant entermg

any waste stream or otherwIse released mto
the enVIronment (mcludmg fugItIve

emISSIons)

prior to offsite recycling,
treatment, or disposal.

WEF/CWEAlMOD5 4

•

•
It may be good to gIve an example ofpreventIon that people can relate to-
such as flossmg teeth, vaccmatIOns, etc as a means of descnbmg preventIon

Speaker Note Recyclmg and reuse WIthIn mdivIdual processes IS consIdered
to be pollutIon preventIOn PollutIon preventIOn IS not recyclIng and reuse
outsIde the targeted process-- for example reuse pallets, or reusmg any waste
product

•



•
Pollution Prevention Benefits

•

•

~ Saves money m raw matenals, dIsposal &
treatment

~ Net reductIOn In the generatIon ofwaste

~ Ehmmates the problems assocIated With handhng
wastes

~ Improves worker health & safety

~ Reduces or ellffilnates adverse ecoiogicallffipacts

WEF/CWEAlMOD5

PollutIon PreventIon Benefits
saves money m raw matenals, disposal & treatment

a net reduction m the generatlOn ofwaste

ehmmates the problems associated With handlmg wastes

Improves worker health & safety

reduces or elImmates adverse ecological Impacts

5

5



Effluent Management Funnel

•

Recycling/Reuse

Treatment

WEF/CWEAlMOD5

Note to presenter If attendees have not been to mtro - maybe have them
provIde examples

6

•
Industnes Will find 80% of the pollutants can be removed at the top ofthe
funnel WIth]Ust source control By addressmg the pollutant With source
control, you Will have less pollutant that you Will need to recycle These are
also the least costly measures for controllmg or ehmmatmg pollutants m the
waste water

(RevIew EP3 audIts m the country and fmd examples from the audIts to
demonstrate source reductIOn mclude cost savmgs over time)

•
6
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•

•

•

Pollution Prevention Activities

~ Good Operatmg PractIces

~ Changes m Technology

~ MaterIal SubstItutIon

~ Product ReformulatIon

WEF/CWEAlMOD5 7

7



Note to presenter If attendees have not been to mtro - maybe have them
provide examples

Industnes wIll find 80% of the pollutants can be removed at the top of the
funnel WIth Just source control By addressmg the pollutant WIth source
control, you WIll have less pollutant that you WIll need to recycle These are
also the least costly measures for controllmg or ehmmatmg pollutants m the
waste water

What are Good
Operating Practices?

_ _ ........._J~"'Q;

>-- Admillistrative procedures

>-- "Good Housekeepmg" practIces

>-- Mmtmlzatlon ofwater use

WEF/CWEAlMOD5

(ReVIew EP3 audIts m the country and find examples from the audIts to
demonstrate source reduction mclude cost savmgs over tIme)

8

8
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•

•

•

Good Operating Practices
Administrative Procedures

~Management commItment

~Trammg

~PreventatIve mamtenance

WEF/CWEAlMOD5

Good Operatmg Practices wInch are adnnmstratIve mclude Management
comnntment, trammg, and preventative maIntenance

Examples of the practices wIll be chscussed m greater detal1 m the next
overhead

9
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Good OperatIng Practices
Administrative Practices

- =

>-- Examples
• wntten polIcy statements

• on-gomg employee trammg

• employee mcentIves
• weekly/monthly mspectIons

•

Management Comnutment- mcludes wntten pohcy statements These pohces
stress pollutIOn prevention IS mtegral to all levels of operatIOns To remmd
employees ofthe comnutment to pollutIOn prevention, Issue ongomg memos
Comrmtment also mcludes allocatmg resources to elImIDate or mInUDlZe
wastes Estabhsh a task force to reVIew or Identify pollutIOn prevention
opportunIties

WEF/CWEAlMODS 10

•
TraImng- Estabhsh traImng programs for all staff on the Importance of
pollutIon preventIOn Tram employees on proper chenucal handhng, storage,
dIsposal, spIll clean-up techmques, follow-up procedures, emergency response,
how to read product labels, proper hazardous waste dISPOSal practIces
Pollution preventIon practIces should be geared to all personnel, Includmg
admImstrattve staff, operatIonal staff, and management ProvIde follow-up
traImng

Employee IncentIves- to further motIvate employees to practice pollutIon
prevention, estabhsh Incentives IncentIves mclude fmancIal, awards, and
recogmtIon programs for employees that develop and Implement pollutIon
preventIon optIons

PreventatIve Mamtenance- Estabhsh weekly or monthly mspectIOns for all
operatIOns

10

•
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•

•

Good Operating Practlces
Administrative Practices

>- Questions to consIder
• Does management Vlew pollutIon preventIOn as a

pnonty?

• Do employees understand the benefits of pollutIOn
preventIon?

• Are employees tramed m pollutIon preventIOn?

• Are there regularly scheduled preventatIve mamtenance
checks?

• Do frequent operatIon mspectIons take place?

WEF/CWEAlMOD5 11

11



Good Operating Practices- Good
Housekeeping

.m':ll ....- ~

~Inventory control
~Storage

~Sp111 management

~Waste stream segregatIon

~Procedural schedulmg
~Cleanmg

•

Inventory Control Careful control ofmventory to aVOId overstockmg Storage
Store all products neatly- thIs WIll prevent purchasmg products already on
hand Store compatIble products together Do not store mcompatIble, such as
flammable products WIth OXIdIzers to prevent a potentIal exposure

SpIll Management Prevent spl1ls and leaks by keepmg contamers covered,
mspectIng contamers regularly, and usmg pumps or SpIgOtS to dIspense
matenals ContaIn sp111s that may occur by mstallmg sloped floors and curbs
or benns m storage areas Double contaIn products Keep a sp111lat m all
areas-- spIll kit should contaIn absorbent, draIn plugs, aCId and base
neutralIZatIOn lats, etc) Clean sp111s ImmedIately

Waste stream segregatIon Segregate dIfferent types ofwaste to promote
recyclmg and aVOId contammatmg nonhazardous wastes For example, keep
waste mks separated from waste solvents

Procedural schedulmg keep records ofmputs and outputs Keep a schedule of
operatIons

Cleanmg Sweep and vacuum work areas frequently Mop rather than hose
down work areas Keep all work areas clean on a daIly basIS

WEF/CWEAlMOD5 12
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•

Good Operating Practices- Good
Housekeeping

'>:::!".,-~"'\"" ::-~ ......."'3'~%,*,I.

~Examples

• FIrst m- fIrst out polIcy

• TrackIng systems
• Cover tanks of solvents when not m use
• Use dnp pans
• Use tIght-fittmg lIds
• Mamtam filters and machmery to ehmmate fumes
• Inspect for corrOSIon and leaks
• Install automatic closmg valves
• Dry and clean floors WIth brooms

WEF/CWEAlMOD5

AddItIonal Examples of Good Housekeepmg

13

•

For mventory control fIrst-m, fIrst-out polIcy- asSIgn an employee to be the
stockroom attendant EstablIsh a trackmg systems- a computenzed mventory
control system IS sometImes the best way to Implement thIs polIcy

Storage cover tanks ofsolvents when not muse

SpIll Management use dnp pans, use tIght-fittmg lIds

Waste stream segregation

PreventatIve mamtenance mamtam filters and machmery to elImmate fumes,
mspect for corrOSIOn and leaks, mstall automatIc closmg valves,

CleanIng dry and clean floors WIth brooms,

13



Good Operating Practices- Good
HousekeepIng

...._ - "1!- "SJ!$' -.:ut'" :'I....

~ QuestIons to consIder
• Are spllls cleaned up munedlately?
• Do plans eXist to prevent spIlls, leaks and fumes?
• Are toXiC matenals and dangerous waste correctly mventoned

and stored?
• Are storage areas clean?
• Are cleanmg products addmg pollutants to the waste stream?
• What cleanmg or processmg operations can cause later

problems?

•

WEF/CWEAlMOD5 14

14
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•
Good Operating Practices
Minimization ofWater Use

•

•

~Examples

• good housekeepmg practIces

• reuse water m operatIons

• counter-current rmsmg

• water meters

• spray and mIst mstead ofdnp tanks

WEFfCWEAlMOD5 15
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Good Operating Practices
Minimization ofWater Use

~ Questions to consider
• Where and what IS water used for m each operation?
• Are water conservation measures, recyclmg, and reuse

techmques practiced ill the processes?

WEF/ClNEAlMOD5 16
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InsufficIent or outdated productIon processes that could be sources of
hazardous waste generatIon can be upgraded or replaced by a more effiCIent
process thereby mInImIZIng the waste generated These may Include

-Producnon processes changes In operanon settIngs and schedules

-eqUIpment modificanons- eqUIpment changes, pIpIng or layout changes

-process automanon use of automanon

-operatIng condlnons changes In the placement or order ofeqUIpment

•

•

•

What are Changes
in Technology?

-o:j!~ -,-"._ ~'l'iw;rt'»i9S

~ ProductIon processes

~ EquIpment, pIpmg or layout changes

~ Use of automatIon

~ Operatmg condItIons

WEF/CWEAlMOD5 17
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Changes in Technology
~ _ -Uc~~~-_

> Examples
• InstallatIOn of systems that WIll recapture solvents,

water, reduce flwds, etc
• Change mechamcal cleanmg apparatus that Will

elmunate the use of solvents
• Use more effiCIent motors for pumps and other

equIpment

WEF/CWEAlMOD5 18
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•

•

Changes in Technology
~..ir~~ - ~'"

~ QuestIons to consIder
• Can the generatIOn ofwastes be reduced by mochfymg

equIpment or the use of new technology?

• Can changes m productIon processes reduce waste?

• Can operatmg condItIons be altered?

WEF/CWEAlMOD5 19
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Often a company can mInlmlze hazardous wastes or aVOId generatmg them
altogether by usmg non-hazardous or less hazardous matenals to produce
products or prOVide servlces

What is Material Substitution?

>- Replacmg mput matenal
• ehnllnates pollutIon m production processes

• generates less or non-hazardous waste

WEF/CWEAlMOD5

Replacmg mput matenals can also lead to ellmlnatmg pollutIOn

20
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•
Material Substitution

~Examples

• Use solvents that are less toXIC m the cleanmg or pamtmg
processes

• Use raw matenals that are free of traces of tOXIC substances and
unpunties

Examples

Offset Pnntmg change from methanol to Isopropyl alcohol- ElImInates worker
exposure to methanol

Pamt ProductIon 1)SUbstitute organIc bIOCIde for mercury- ElImInates use of
mercury and aVOId future lIabIlIty 2) Subsitute non-metal bearmg pIgments for
lead and chrome pigments- ElImInates heavy metals In product and aVOIds
future lIabIlIty

Carton & PackagIng Pnnter 1) Convert to waterbased Ink for flexIble
packagIng on paper- Reduces solvent use and reduces arr emISSIons 2)
Replace rags WIth rubber squeegees- Reduces volume of rags to landfill and
reduces solvent use

ElectroplatIng Replace solvent degreasmg With aqueous alkalme cleaner
ElImInates cyamde use In cleanmg

•

•

WEF/CWEAlMOD5 21
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22

Material Substitution

>0- Questions to consider

• WIll a change m raw matenal that IS less-hazardous result
m the same product?

• WIll the substItutIOn ofraw matenals result ill the use of
toXIC substances later ill the process?

• Does the opportulllty eXIst to reduce or substItute toXIC
matenals?

• Can the use of alternatIve matenals result m a less
hazardous waste?

WEF/CWEAlMODS

•

•

•
22
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•
What is Product Reformulation?

•

> Product substItutIon

> Changes ill product compositIon

> Product conservatIon

WEFICWEAlMOD5

Refonnulatmg a product can elImmate or mmllnIZe the generatIon of
hazardous wastes dunng productIon as well as elImmate or InlmInlze the
purchase of hazardous matenals

23

•

Product refonnulatIOn can also result m changes m productIOn and product
conservatIon

Product refonnulanon can also InlmInlze enVIronmental and health Impacts
dunng use and from dISPOSal

23



Product Refonnulation

•

Examples

Producmg water-based products vs solvent-based products wIll reduce the
need for solvent matenals for product generatIon and reduce the amount of
solvent waste by-products that reqUIre treatment and/or dIsposal

~Examples

• water-based products vs solvent-based products

• phosphate-free detergents

• lead free pamts

• vmegar wmdow cleaners

WEF/CWEAlMOD5 24

•
Phosphate-free detergents reduce the envIronmental Impact of phosphate on
receIvmg waters

Lead-free paInts-reduces the water quality and health Impacts assocIated With
lead

Vmegar wmdow cleaners- ehmmates the need for the raw matenals ammoma
commonly used m wmdow cleaners Also present a lower health nsk to the
worker/ consumer

•
24 ~
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•
Product Reformulation

•

•

>- QuestIons to consIder
• W111 a change m raw matenal result m a product

that 1S less tOXlC or dangerous?
• Can the use of alternat1ve matenals result m

generatmg less waste?

WEF/CWEAlMOD5 25
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Effluent Management Funnel
-~~~'!e:..=

Pollution Prevention

WEF/CWEAlMOD5

Agam attendees can give examples

26

•

•
After reducmg the pollutant at the source as much as possible, the next pnonty
IS to recycle the pollutant Remember that waste IS cost' Reusmg and
recyclIng the pollutant may even bnng m revenue to offset the cost of
lffiplementmg recyclmg If It IS used by another mdustry The best recyclmg IS
what you can recycle m house

Recyclmg/reuse reduces the amount ofwaste and waste dISpOSal costs

•



•
The 3 Rs

> Reuse

> Recycle

> Reclann

•
WEF/CWEAlMOD5

Reuse-to dIrectly reuse a hazardous waste m the same process (m-process
recyclmg) Reuse does not reqUIre re-processmg

Recycle- re-processmg the waste mto the same or another product

27

•

Reclann- to recover or regenerate a component for reuse WIthm the same or
other operation

Recyclmg m the mdustry can happen WithIn the process, or for another process
that rmght not need as hIgh a qualIty or concentratIon of the
pollutant/parameter (gIve examples from EP3 audIts m the country and case
studIes or mdustrIes attendmg the trammg)

For example

onsite examples - countercurrent nnsmg for m process

reuse examples - wastewater for coolmg waters

matenals reuse - pnntIng Inks waste to become fill for black Ink

off-sIte recyclmg - fats and grease sold for ammal food, also whey from cheese
manufactunng sold for ammal food

27
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Reuse

>- Examples ofreuse
• Packagmg matenal

• RInse water reused

• Metal castmg for aggregate

• Excess pamts & mk blendmg

• Shtppmg rnatenals

WEF/CWEAlMOD5 28
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•

•

Reuse

~ QuestIons to consIder
• Are there waste streams that can be reused m another

operatIon or WIthm the same operatIon?

• Do methods eXIst to recuperate and reuse matenals that
otherWIse WIll be waste?

WEF/CWEAlMOD5

... !S.'<iIRt'M
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RecyclIng
... _~ - """"'- '" -- <>'«- ~'*" 't ""O"-='./l:S.-~<o!.

~ Closed loop recyclmg
~ Onsite recyclmg
~ Off-sIte recyclmg

•

Generally there are 3 ways ofrecyclmg closed loop, omste recyclmg, and off
site recychng

Important pomt to get across for recychng optlons- Need to determme
IfIt IS more cost-effective to recycle on-site or off-Site? Generally
depends on the type and volume ofwastes generated haulIng off-Site
or purchasmg eqwpment for recyclIng

Each type ofrecyclIng IS discussed m the followmg overheads

WEF/CWEAlMOD5 30

30

•

•



•

•

•

"Closed Loop" Recycling
... .4~ .... ->" :::.<'!r,."m"' ....... .",..

Examples

>-InstallatIon of recovery systems for

• solvents,
• lubrIcants,
• process water, etc

>-Collect and reprocess metal wastes
(shavmgs and scraps)

WEF/CWEAlMOD5

Recovery systems can be used for solvents, lubncants, and process water
These closed loop systems WIll enable "clean" the waste for re-use WItlun
operatIons

31
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On-site Recycling Techniques

~Examples

• Solvent recyclmg
• Counter-current rmsmg
• Pilip & paper
• Alwnmum scrap

WEFlCWEAlMOD5 32
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•
Off-site Recycling TechnIques

~~~~ «:'~ ~ ... _ ~~~---~ ~.s:a::a

~Examples

• Rendenng

• Paper, alummum, and glass

• Industry waste exchange

•

•

WEFfCWEAlMOD5

Off-sIte recyclmg requues the wastes to be hauled off for re-processmg at
another facIlIty

33
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Recycling
"" ~ ",-

... Questions to consider
• Do methods eXIst to recycle matenals WIthIn the productIon

processes?

• Do methods eXIst to recover and reuse matenals that otherWIse
WIll be waste?

• Do opportunItIes eXIst WIthm the process to elImmate unpunties
In the wastes to obtam relatIvely pure reusable substances?

• Is It more cost-effectIve to recycle on-sIte or off-sIte?

•

WEF/CWEAlMOD5 34
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•
Reclamation

•

•

~Examples

• Metal recovery from a spent bath

• VolatIle orgamc recovery

WEF/CWEAlMOD5 35
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Reclamation

>- QuestIons to consIder?
• Can products or matenals be reclauned from wastes?

• Do methods eXIst to recycle matenals WIthIn the
productlon processes?

• Can wastes be sold?

WEF/CWEAlMOD5 36
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•

PollutIon PreventIon and Waste
MInImIzatIon Should Be:

>- A contmuous process

>- Part of a qualIty management program

>- MultI-medIa and multi-discIplmary m focus

>- Implemented by all sectors of the socIety
mdustry

• government
• agnculture
• energy
• transportatIon
• consumers

WEF/CWEAlMOD5

Implemented by all sectors of the socIety

mdustry
government
agnculture
energy
transportatIon
consumers
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Management Strategies for
Industrial Effluent Management

Presented by

The Water EnvIronment FederatIon (WEF)

and
The Cahforrua Water EnvIronment

ASSocIatIOn (CWEA)
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As tlus slIde summanzes, the current dIrectIOn of today's envIronmental
management strategIes, are based on the reduction of pollutants at the source
ThIs IS m contrast to the "end of pIpe" treatment that has served as the past
management model

The major focus of an EnVIronmental Management System, or EMS, IS aImed
toward estabhshmg sound management practIces WithIn the orgarnzatIOn

As we Will see, pollution preventIon and waste rmmmizatIOn play an Important
role m executmg an effectIve EMS

Management Strategies

A major part of emergmg enVIronmental
management strategIes IS not based on pollutIon
reductIon technologIes, but on organIzational

management efforts.

It IS necessary to SubstItute the classIcal approach of
managmg resIduals and emISSIons, WIth the practIces of

waste mInImIzatIOn and pollutIon preventIon.

WEF/CWEAlModule 6 2
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•
EnVIronmental Management

StrategIes

Before we examme the salIent features of an EnVIronmental Management
System, lets talk about why you mlght be motIvated to develop such an
envIronmental management strategy

As you can see from the pomts outlmed here, many ofthe answers depend on
recogmzmg the current global economIC clImate, as well as knowmg the SOCial
and economIC clImate around your faCIlIty

•

•

~ Adoptmg an EnvIronmental Management
System (EMS)
• Dnvrng forces for adoptIOn

- Increasmg envrronmentaliegislatlon & enforcement

- Stakeholder pressure, awareness, Image, &
reputatlon

- Intematlonal competltlveness

- FmanclalImpacts

WEF/CWEAlModule 6 3



One key reason to adopt the approaches ofenvIronmental management
strategIes are as a preemptIve move agamst regulatory agencIes

There IS mcreasmg control on pollutIOn generatIng mdustnal actIvItIes T1us IS
realIzed through mcreasmg monetary penalties, and a broader defimtlOn of
lIabIlIty

For these reasons alone, It would be Wise to perform the self-audIt procedures
which play an Important role m an envIronmental management system

EnvIronmental LegIslatIon &
Enforcement

)0- IncreasIng government control on mdustrial
discharges

~ Increasmg penaltIes for violatIons

~Broader deflllltIon of"lIabilIty" to mclude
damage wIthout eVidence of fault ("strIct"
lIabIhty)

WEF/CWEAlModule 6 4
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•
EnvIronmental LegIslatIon &

Enforcement (contmued)

~A good complIance record may ease
negotIatIons wIth regulatory agencIes

~ ShIft from command/control to market
based mcentives

~ Accurate, useful mformation allows optImal
strategIes for cost savmgs

How would Implementmg an EMS help you m a c11I1late of mcreasmg
regulation? ProactIve efforts m the envIronmental arena allow you to do a lot
ofthmgs

FIrst, WIth an EMS, It IS lIkely that your complIance record WIll Improve T1u.s
gIves you a good negotIatmg stance WIth regulatory agenCIes

AddItIonally, regulatory agenCIes m many areas, whIle mcreasmg therr
regulation, are also movmg to market-based mcentives These market- based
mcentIves may, for example, allow you to mstall the best-avaIlable pollutIon
control technology m lIeu of fines and penalties for emISSIOnS

Fmally, Implementmg an EMS allows you to gather detaIled mformation about
your mdustnal and manufacturmg processes ThIs process InformatIon,
analyzed WIth the contnbutIons ofyour employees, can result m IdentIfymg
valuable many cost savmgs opportunIties through advantageous process
changes, matenals usage, and SImIlar functIOns

•

•

WEF/CWEAlModule 6 5
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Stakeholder Pressure

>-- Peer pressure to mamtam mmimum
standards

>-- Consumers
>-- Fmancial mstitutIons, msurance companIes
>-- Local communIty resIstance

•

A busmess has many stakeholders Other busmesses, stockholders, consumers,
fmanclal mstltutlOns, not to mentIOn the local commumty, mcludmg reSIdents,
regulators and planmng departments

In any gIven mdustry, the competmg busmess commumty WIll exert varymg
amounts ofpeer pressure, WIth the mtent ofmamtammg a pubhc relatIOns
based "mlmmum standards" for the envrronmentaltmage ofthe mdustry as a
whole

WIth these envrronmental "report cards" m mmd, some consumers are
choosmg products whIch are manufactured under condItions that are more
envIronmentally sensItive, and less burdensome on the envIronment

Strnllarly, finanCIal mstltutlons such as lenders and tnsurance compames, are
takIng mto account the envl!onmental performance of an enterpnse before
provldmg loans or related servIces

Fmally, the local commumty IS a key stakeholder whose trust must be earned
Extreme reactIOns of local commumtles can mclude protests, and damage to
faClhtles WhIle more commonly, planmng and other regulatory permIts may
be delayed, resultmg m consIderable costs to busmess

WEF/CWEAlModule 6 6
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You should also be aware of the mtemal effects ofyour company's Image If
employees see therr company portrayed badly, It can have effects on morale,
and thereby on productIVIty

Conversely, If your company has a pOSItive enVIronmental Image, these
benefits may be a result (Refer to slIde)

All thIs ties mto the good complIance record we talked about earlIer

•

•

•

Awareness, Image, Reputation

~Harm to reputatIon may also harm
productIvIty and morale

~ "Clean" companIes, responsIble neIghbors
are
• more lIkely to be consulted m polIcy

development

• m a better negotIatmg pOSItIon WIth regulators

• able to mcrease value & market share

WEF/CWEAlModu)e 6 7



Competitiveness

•

How does an envIronmental management system affect your busmess'
competItIveness?

FIrst, It allows you to avoId costs, and the reduced prodUCtIVIty from accIdents,
exposures, commumty protests

To retain access to mtematIonal markets, a busmess has to be aware of the
effects ofglobalIzation Laws m regIOns and countries dIstant from your
manufacturmg faCIlIty may have a great effect on your enVIronmental
management Increasmgly, regIOns are standardlZlIlg theIr enVIronmental laws
and reqwrements

The European Umon, for example, has standardIzed SOx, NOx and VOC
emISSIOn standards for energy facIlItIes, hazardous waste transport
requIrements, and the standards for Importmg, packagmg, and labelIng of
chemIcals

In addItIon, consumers and mvestors are mcreasmgly demandmg that
enterpnses mImmlze theIr Impact on the enVIronment Consumers and
supplIers WIll often reqUIre eVIdence ofproactIve enVIronmental Impact
mImmizatIOn, and for mvestors, poor enVIronmental performance translates to
a lower mvestment value

~ Avoided costs
• Wasted matenals and energy

• ACCIdents, commurnty & worker exposures

~ GlobalIzatIon & access to mtematIonal
markets
• RegIOnal & global standard harmomzatlOn
• "Green" consumensm

WEF/CWEAlModule 6 8
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We've talked a lot about external drIvers that mIght encourage you to utilIze
an EMS What about the Internal reasons?

One powerful Internal drIver IS the possIbl1lty of cost savmgs (Refer to slIde)

Demonstrated cost saVIngs also translates to a more pOSitIve Image m the eyes
ofmvestors

•

•

•

Financial Impacts & Cost
Savings

>- Cost savmgs
• Energy efficIency, ennsslOn reductIOns

• Recyclmg, recovenng value from waste

• MmImIZe raw and other mput matenal usage

>- Effect on mvestors

• EnvIronmental performance affects mvestment
value

WEF/CWEAlModule 6 9
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You may be askmg yourself, "What exactly IS an EnVIronmental Management
System?" Well, an EMS can be qUIte comprehensIve, yet not complex

Let's look at some ofthe aspects ofan EMS

ThIs slIde mcludes some ofthe more frequently encountered defImtIons

What Is an Environmental
Management System (EMS)?

>- "An orgamzed, comprehensIve, and contmual effort to
systemancally reduce waste generanon " USEPA

>- A framework or method of gUIdmg an organIZanon to
achIeve, sustam, and Improve performance

>- A system of polICIes and goals for waste mmnmzanon,
establIshed by an orgarnzatIon's top management

>- An effecnve program that mtegrates pollunon preventIon
pracnces mto an orgarnzanon's everyday busmess
phIlosophy

WEF/CWEAlModule 6

SPEAKER NOTE DISCUSS bIlleted Items
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Now that you have several defimtlODS ofwhat an EMS may be, why nught you
want to utIlIze an EMS? And, exactly what can an EMS do for you?

An EMS IS a structured, systematIc management method, With the goal of
contInuous Improvement In pollutIon preventIon

The process of ImplementIng an EMS mcludes an evaluation ofenvironmental
Impacts and opportunItIes, pnontlzmg these Impacts, then settmg,
Implementmg ,and momtonng your performance goals

•

•

•

Goals of an EMS

~ IdentIfy & control
• Major envIronmental unpacts

• EnvIronmental opportunItIes

• Relevant regulatory requIrements

~ Set pnontIes, determme obJectIves, work
towards theIr achIevement

~ Momtor performance, evaluate
effectIveness

WEF/CWEAlModule 6

SPEAKER NOTE QUIckly use an example of a successful case study

At a nummum slIde 11-30 should be used for thIs management sectIon
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Benefits of Implementing an
EMS

>- ProvIdes assurance that the company may proactIvely
address future envIronmental comphance Issues

>- Ensures that the company management and employees
have clearly establIshed obJectIves, backed WIth
accountabIlIty

>- Protects worker health and safety
>- Reduces operatmg costs m many ways
>- Helps to create mcreased market opportunItIes and

enhance global competItIOn

WEF/CWEAlModule 6

SPEAKER NOTE ReView bullets on slIde - diSCUSS as approprIate
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Now you have an Idea ofwhy you mIght want to utIlIze an EMS, you probably
want to know, well, exactly what can an EMS do for me?

•

•

OvercomIng Aspects
of Organization

>- Its culture
• generally tram, reward, and pumsh employees to

remforce orgamzatIOn's belIefs

>- Its abIlIty to process mfonnation
• generally understand dewls ofcurrent productIon

process, rather than look for new technIcal pOSSIbIlItIes

>- Its POlItICS
• unWIllIng or unable to offer suggestIons outsIde

management hIerarchy

WEF/CWEAlModule 6 13

•

An EMS IS a structured, systematIc method used at natIonal and mternatIOnal
levels, WIth the goal of contmuous Improvement The process of ImplementIng
an EMS Includes an evaluatIon of envrronmentalImpacts and opportunItIes,
then pnontIzmg these, and settmg achIevable performance goals

(Example recyclIng ofwaste paper --- reduce dISPOSal costs, reduce matenals
purchase costs )

13



OvercomIng
=w R~slstance to Chang~ =

,.... Adopt an exphclt pohcy

,.... Have plant managers, not only
envrronmental managers, responsIble for
adaptmg waste mmlmlzatlon methods

,.... Create employee trammg and programs

,.... Reward good waste mmimizatlon Ideas and
results

WEF/CWEAlModule 6 14
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•
Elements of an Effective EMS

•

•

~ Management commitment

~ Effluent management goals
~ MiSSIOn/polley statement

~ Detailed Objectives

~ Planmng

~ Taskforce

~ Pre-assessment study

~ ImplementatIOn

~ Management ReView

WEF/CWEAlModule 6 15
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Elements of an Effective EMS
•

A company that IS commItted to envIronmental stewardsmp, must begin at the
top by putting theIr commItment Into the fabnc oftherr business

The desIgn ofsuccessful EMS, such as ISO 14000, reqUIres a solId, 110%
COmmItment from the top players In an organIZation

These top few indiVIduals must provIde a VISIon, and reInforce tins VISIOn to at
all tImes

Upper level management must denve as an example to the remainder of the
staff, otherwIse ISO 14000, as well as any EMS Will be sure to fall

>--Management Commitment
• Perhaps the most crucial aspect ofa successful

EMS

• Must come from the TOP MANAGEIvIENT
• Must be a part of the orgamzatlon's complete

busmess phtlosophy

WEF/CWEAlModule 6 16
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•

•

•

Elements of an Effective EMS

>- EstablIsh "Company-wIde" goals whIch are

• Acceptable

• FleXIble

• Measurable

• MotIvatIOnal

• SUItable

• Understandable

• AchIevable

WEF/CWEAlModule 6 17
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Elements of an Effective EMS

>- Goals may Include
• Amount of raw materials used

• Amount ofwaste(s) produced

• Types ofwaste(s) produced

• Effects on the enVIronment

WEF/CWEAlModule 6 18
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•
Elements of an Effective EMS

People sometImes tlnnk that the mlSSl0n of a busmess, as well as Its objectIve,
IS sImply to make a profit

TIns may be true, however, tins stIll entails the settmg of goals, the
formulatmg of strategIes, and the ImplementatlOn of polIcIes and procedures
WIthout these components m place, no company can succeed m ItS mISSIon of
"makmg a profit"

EnVIronmental management IS no dIfferent than management that IS deSIgned
to make a profit

ObjectIves, pohcles, procedures and rules must be wrItten to show the
COmmItment

Such expressIon of commItment IS first accomphshed by creatmg a mISSIon
statement wlnch expresses tins new COmmltment m words

TIns IS a fundamental part of any EMS, as well as the backbone behInd ISO
14000

•

•

~MISSIon Statement
• Put the commItment mto words

Example
- [A major company] "IS cOIDmltted to contInued

excellence, leaderslnp, and stewardslnp m protectIng
the envIronment, wlnle proVldmg only the best m
products and servIces for our customers"

• Reflects envlfonmental goals of company

WEF/CWEAlModule 6 19
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Elements of an Effective EMS

•

After a mISSIOn statement IS put mto wntmg, It IS ImperatIve that the "baSIC
plans" be made pnor to any further actIon

"ObjectIves" and "program goals" are two tenns that may be used
mterchangeably

These objectIves serve to focus and outlme the addItIonal management
components of orgamzmg, staffing, leadmg and controllIng These are cntIcal
functIOns ofan EMS such as ISO 14000

The Important charactenstIcs of an ObjectIve or program plan are

SPEAKER NOTE ReVIew bullets on slIde

~Detennme ObjectIves
• may be IdentIfied company WIde or by dIVIdIng the

company mto smaller groupmgs
- Departments, actIVItIes, or processes

~ EstablIsh objectives that are clearly
defmable
• QuantItatIve
• QualItatIve
• RealIstIcally Obtamable

• Include tImelmes
CWEAlIHWClMociule 6 20
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•

•

•

Objectives - Which Departments or
Areas to Target?

>- All areas should be revIewed

>- PnontIze the areas for Importance
• Some consIderatIons when pnontlZ1ng areas

- Ease ofwaste mmmuzatIon, costs mvolved
- QuantIty ofwaste generated
- Hazardous propertIes ofwaste generated
- PotentIal envIronmental and safety lIabIlIty
- PotentIal recovery ofvaluable by-products
- ComplIance With current and future regulatIons

WEF/CWEAlModule 6 21
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Elements of an Effective EMS

•

After Identlfymg the areas you want to work on, It IS lmperatlve to assess the
enVIronment m whJ.ch you need to operate In other words, you must
understand the codes ofpractlce ofyour mdustry, both the regulatory and non
regulatory gwdelmes

The latter two bullets are the heart of an EMS

An objective IS a long-term goal A target IS speCific, measurable, and
mcludes a deflmte tlme frame

For example, your objective may be to "reduce waste m relatlOnshJ.p to the
total quantlty of a fmal product" In this case a pOSSible target mIght be "By
the end of 1998, we Will reduce waste 10% from the 1995 total yearly waste
levels"

Next, you must establIsh the necessary programs to achIeve these objectIves
and targets TIns may mclude deslgnatmg responsIbIlIty at the appropnate
level Wlthm your orgamzatlOn

Whatever level ofemployee IS given the responsIbilIty, It IS lmportant to
prOVIde a solId commItment to support the documented goals

TIns entaIls provldmg the responsIble mdlvlduals With the means to achIeve
these goals, mcludIng establIshmg the appropnate tIme frames for completIon
ofeach target and obJectlve

~Planning

• IdentIfy and understand legal and other
requIrements

• EstablIsh documented envIronmental objectIves
and targets

• Estabhsh and mamtam programs for acmevmg
ObjectIves and targets

CWEAIIHWClModuie e 22
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•
Elements of an Effective EMS

Once a guldmg polIcy IS m place, you can move on to the stage ofplannmg

ThIs mvolves IdentIfymg envrronmental aspects and Impacts ofyour
company's actIvItIes, products, or servtces ThIs IS accomplIshed by
Identlfymg those aspects that your company can control , then deternumng
whIch are slgmficant m theIr envrronmentallmpact

For example, m the EU, thts analysIs has resulted In redeSign of televIsIOns so
that they can be easl1y taken apart and the pieces recycled at the end of their
useful lIves

To further clanfy, an aspect is the mteractlOn your company has With the
enVIronment The Impact, however, IS the change resultmg from that
mteractlOn

For example an aspect mtght be arr emISSIOns from your plant, whIle the
Impact may be an mcrease m the emiSSIOns~ your plant

•

•

~Planmng (contmued)

• IdentIfy envIronmental aspectshmpacts of
actIVities, products, or services

- LegislatIve & regulatory reqUIrements

- SIgnIficant envrronmental aspects

- EXistIng envIronmental management practices and
procedures

CWEAlIHWClModule 6 23
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Elements of an Effective EMS

>- The Program Task Force
• Orgaruze the Program Task Force to mclude a

representatIve from each dIvISIOn or area ofthe
orgaruzatIOn

• Have one mdividual be the "champIOn" for the
cause

• Include ALL the employees that can contnbute
to key aspects of the plan's success

•

Although management conumtment and dIrectIOn are fundamental to the
success ofISO 14000, employees often control the generatIon of waste and
they can contnbute to the overall success ofthe program

The Program Task Force should Include members ofall groups and
departments that have a SIgnIficant Interest In the outcome ofthe program

The Task Force should be headed by one mdividual who Will serve as the
"cause" champIOn who IS famihar With the facIhty, people and management

The remamIng members of the Task Force should represent people from a
Wide range ofdepartments such as production, qualIty control, envIronmental,
purchasmg and legal

CWEA/IHWCIModule 6 24
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• Who Should Be
Task Force Members?

•

•

>-- IndIVIduals from ALL
key areas

>-- People who know the
facIlIty processes and
Its polIcIes and
operatmg procedures

>-- People who are well
respected m theIr
department or work
area

WEF/CWEAlModule 6

- ProductiOn

- Mamtenance

- Engmeenng

- QualIty Control

- EnVIronmental

- Safety/Health

- Marketmg

- Purchasmg

- Legal

- FmanciallAccountmg

- MIS
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In order to develop an effectIve EMS It IS necessary to have a detailed
understandIng of a facIlIty's operatIons and waste generatIng processes

An assessment should be conducted In order to examme mformatIOn regardmg
the processes, operatIOns and waste management practIces at the facIlIty

These are some ofthe Important pOInts to conSIder before the assessment IS
conducted

SPEAKER NOTE Refer to bullets on slIde

Elements of an Effective EMS

>- The Pre-Assessment Study
• The Job of the Program Task Force

• EstablIsh the overall workIng ObjectIves of the
program

• IdentIfy whIch dIvIsIons or areas to be targeted

• Determme what data should be used

• Define a waste trackIng system to be used

CWENlHWClModule 6 26
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•

•

•

Pre-Assessment Phase
Information

~Develop flow dIagrams
~ Gather mformatlon on raw and other mput

matenals
• quantity used

• tOXiCity content

~ Gather known output mformatlon
• products

• wastes

WEF/CWEAlModule 6 27
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Elements of an Effective EMS

•

There are seven key elements to EMS nnplementatlOn These are the first two

>-ImplementatIon
• Structure & ResponsIbIlIty

- Define, document, commumcate roles,
responsIbIlItIes and authontIes

• Tramrng, Awareness, & Competence
- Human, physIcal and fInancIal resources

- IdentIfy trammg needs

CWEAlIHWClModule 6 28

•
ThIs first one takes the Important step ofestablIshmg accountabIlIty The
second ensures that WIth the responsIbIlIty and assIgnment of nnplementmg
some portIon of an EMS, your staffalso get the tools they need --- the
resources and the trammg The bIggest mmdset shIft In qualIty management IS
that qualIty, m thIs case, the EMS, IS everyone's responsIbIlIty

In developmg a trmmng plan and Identlfymg trammg needs, keep m mmd that
tralmng WIll dIffer dependIng on an mdlvldual or group's role m Implementmg
the EMS The 14001 standard does not reqUITe trammg for your contractors
and supplIers, but suggests that you obtaIn eVIdence oftheIr traImng

In developmg and proVldmg trammg, ensure that your trmmng also complIes
WIth regulatory and other reqwrements As WIth all qualIty elements,
document and contmuously nnprove your traInIng program WIth employee
feedback and mput

28
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•
Elements of an Effective EMS

>- ImplementatIon (contmued)

• CommurucatlOn mternal & external
- open mtemal commUnicatIOn cntlcal
- requrred procedures for response to mformatlOn requests

• DocumentatIon
- polIcy manual
- company operatmg procedures
- work mstructions
- records (complIance With EMS requrrements)

Two thIngs we Will contmue to emphaSIze throughout as cntIcal to these
processes IS management commItment and commumcatIon Open mternal
commumcatIon motIvates employees and helps to solve problems by raIsmg
therr awareness

•
CWEAIlHWClModule 6 29

•

External commumcatIOn IS what we used to call pubhc relatIons Estabhsh
procedures to prOVIde InformatIon relevant to mterested partIes, keepmg m
mmd that full dIsclosure to someone unfamlhar With your plant may cause
nusunderstandmgs WhIle other standards, speCIfically BS 7750 and EMAS,
wmch we Will touch on later, reqUIre a pubhshed regIster of slgmficant
envIronmental effects ISO 14000 does not

The EMS documentatIon system IS slIDllar to that outlmed m ISO 9000 It
begms With the broad VISIon of the polIcy manual, works through the
mcreasmgly detailed levels of operatmg procedures and speCIfic work
mstructIOns, and, finally, concludes With records that work was done accordmg
to the procedures, consIstent With pohcy, and m comphance With the EMS
standards

29



Elements of an Effective EMS
(contInued)

>-Management ReVIew
• ReVIew EMS for contmumg sUItabIlIty,

adequacy & effectIveness
- compare perfonnance With objectives and targets
- determme and correct root causes of deficIenCIes
- IdentIfy further opportunItIes for tmprovement
- estabhsh a contInuous tmprovement process

•

Management reVIew overlaps With what we Just talked about m an EMS audIt
Management should take the results ofthe audit and reView the entIre system
With these cntena m mmd to see If the system stIll meets the company's
needs

Thtngs to be consIdered mclude changmg cIrcumstances, such as changes m
legIslation, or changmg expectatIOns from mterested partIes

The orgarnzatIonal actiVItIes or products themselves may have changed
Technology may have advanced, or marketmg mfonnatlOn may have been
obtamed on your customer base

Fmally, you may have feedback from your responses to enVIronmental
mCIdents

CWEAlJHWClModu)e 6 30
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• Environmental Management
Systems

Many management approaches have developed m the last couple of decades
Many have common elements and themes, WIth shghtly different approaches

We'll be dlscussmg the key elements ofeach ofthese, and this WIll give you
some Ideas ofwhat IDlght work In your own workplace

•

•

>-TQMlTQEM

>- ISO 9000/14000

>- Other InternatIonal Standards
• ChemIcal mdustry illltlatlves

• BS 7750 and NSF 110

• Eco-Management and AudIt Scheme (EMAS)

CWEAIIHWClModuie 6

SPEAKER NOTE ReView 3 types ofEMS strategies bulleted
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Total Quality Management
(TQM)

•

Many ofyou may be fannlIar WIth Total QualIty Management, or TQM These
are the elements ofTQM Everyone m the orgamzatIon must focus on the
customer's needs and on fmdmg Opportumtles for Improvement throughout the
orgamzatIOn

Please reVIew the content, I WIll reformat the slIde to look a lot better

~Customer Focus
• Internal and external customers

~Continuous Improvement
• BuIld qualIty mto the product

~Teamwork

• Empower employees

~Strong Management Commitment
• TQM wIll not succeed WIthout It

CWEA/IHWClModule 6 32

32

•

•



•

•

•

Total Quahty EnvIronmental
Management (TQEM)

>- Customer Foeus
Include people & enVIronments affected by productIon
process & waste

>-Continuous Improvement
MmImlZe waste generatIon WIth goal of zero waste

>-Teamwork
IdentIfy ways to reduce and prevent pollUtion throughout the
process

>- Strong Management CommItment
TQEM will not succeed WIthOUt It

CWEAIIHWCJModule 6

SPEAKER NOTES ReView bullets on slIde contrastmg agaInst
prevIous slIde
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ISO 14000 bullt on the success ofISO 9000, and contaIns many ofthe same
tools and approaches, as both are, essentIally, total qualIty management
systems

ISO 9000 focuses on the qUalIty ofthe product, and ISO 14000 focuses on the
envrronmental qualIty of the production process that produces It

The two systems share these common themes

ISO 9000 /ISO 14000

)00- Emphasis on organizational rather than
technical solutions

>- Management of total process

>- Cooperation between elements of the
production cham

WEF/CWEAlModule 6

SPEAKER NOTE Go through the bullets on slIde

34

34

•

•

•



•
Evolution of ISO 14000

Where chd the Idea of an EMS come from?

ISO 14000 and the EMS concept emerged from a changmg clImate of
proactive work between regulatory regulators and mdustry It came from the
awareness that complIance problems often ongmated m systemIC problems
such as madequate trammg

(examples)

In addItion, the ISO 14000 standard came out of the success of the earlIer ISO
9000 product qualIty standards, and the pmlosophy of sustainable
development

These are Important concepts to consIder, as there IS a perceIvable mcrease m
mtematIonal attentIon to corporate envIronmental performance records

•

•

~ Regulatory-mdustry cooperatIon

~ LmkJ.ng complIance problems to systemIc
problems

• madequate trammg

• madequate data

• lack ofresponslblhty at nght level

~ Shaped by

• concept ofsustaznable development

• success ofISO 9000 standards
WEF/CWEAlModu)e 6 36
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ISO 14000 Motivators

>-Financial Impacts & Cost savings

>- SustaInable Development

>-Global Market Competition

WEF/CWEAlModule 6

As we dIscussed, there are many reasons to adopt an envIronmental
management system, ISO 14000 IS no dIfferent than the rest

These are three ofthe most Important reasons

SPEAKER NOTE RevIew bullets on slIde and dISCUSS each

--
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ISO 14000 IS not a standard Itself, rather, It IS a fanuly of standards all
Identified under the "ISO 14000" umbrella

The standard known as ISO 14001 IS the only standard that defines what ISO
consIders to be an acceptable envIronmental management system ThIs
standard prOVIdes the core for developmg an ISO certIfiable EMS It IS thIs
standard that MUST be adopted for ISO 14000 certIficatIOn

•

•

•

ISO 14001 - Environmental
Management Systems

~ ISO 14001defmes the overall framework for
enVIronmental management

~ ISO 14001 provIdes the "core"
requIrements for developmg and
Implementmg an EMS

~ ISO 14001 IS consIdered the "specIfication"
document to WhICh organIzations w111 be
audIted agamst
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•
Requirements of ISO 14001

~EnvIronmental polley
~Plannmg

~ Implementation and operation
~ Checkmg and correctIve action

~Management reVIew

WEF/CWEAlModule e 39

Movmg now to the rutty-gntty, what exactly IS reqwred m an ISO 14001 •
EMS?

These are the major elements compnsmg ISO 14001

We'll be dlscussmg each ofthem m some detaIl as we go through thIs
presentatIon

SPEAKER NOTE ReVIew each bullet

•
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ISO 14000 grew out of many predecessor programs and standards, some ofWhICh are
stIll, and wIll contmue to be, m use, so we will descnbe them here bnefly

One of the earlIest mitiatives was unplemented by the CanadIan ChemIcal Producers
after the tragIc Umon CarbIde accIdent m Bhopal, IndIa

The US ChemIcal Manufacturers AssocIatIOn (CMA) adopted the same "codes of
management practIce" soon after ThIS program was known as "ResponsIble Care",
and was the chemIcal mdustry's realIzatIon that they had a somewhat tarnIshed Image
ThIS damage to therr reputation soon began serIously affectmg therr mvestment
opportumtles

EstablIshmg umform productIOn codes was a CrItIcal move m provIdmg damage
control

Other programs, mcludmg waste mmllnIZation , emergency response, and safe
matenals handlmg and storage practices, soon followed m the tracks ofthe mltIal
production codes

The Bntlsh developed the BS 7750 standard, and adopted them m 1994

The BS 7750 standard has served as the base for the development oflSa 14000
SImIlarly, the US has an eqUivalent standard, the NSF 110, adopted m 1995

Probably the most Widely used standard outside ISO, however, IS the EMAS, the
envrronmental standard ofthe European Umon

•

•

•

Other International Standards

>- ChemIcal Industry InItIatIves
Responslble Care

>- BS 7750
Bntlsh standard, adopted 1994

base for ISO 14001

>-NSF 110
• US, adopted 1995

>- Eco-Management and AudIt Scheme
(EMAS)
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ISO 14000
Using ISO 14000 as an

EMS

•

THIS SERVES AS A SUB-MODULE TO
MODULE6!

CWEAIIHWClModule e 42

•
IF YOU FIND THE NEED TO GO FURTHER INTO ISO 14000, TillS
SECTION MAY BE INSERTED AFTER THE SLIDE

"Total Quality EnVIronmental management (TQEM)"

-Customer Focus slide #33

•
42
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One of the outgrowths and apphcatlOns of the TQM and TQEM approaches
has been the development ofvoluntary mtematlOnal standards, such as the ISO
9000 senes, focused on product quality, and ISO 14000, wmch sets m place an
envIronmental management system These approaches are, m fact, generally
known as qualIty systems

•

•

ISO 9000/ 14000

~DefmIt10n and role of mdustry m global
enVIronmental management

~EnvIronmental legIslatIon and enforcement
~ Stakeholder pressure, awareness, lIDage &

reputatIon

~ CompetItIveness & Impacts on trade

CWEAIIHWClModule 6 43

•

I'd lIke to begm With a defImtlon ofISO, then move on to how ISO 14000, m
particular, affects and mteracts With the followmg tOpiCS, so you have a sense
ofthe nnpact of nnplementmg an ISO standard
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ISO: Definition

~ InternatIonal OrganIZatIon for
StandardIzatIon (ISO)
• headquartered m Geneva, SWitzerland

• members 112 natiOnal standard-settmg bodies
- e gUS A Amencan NatIOnal Standards InstItute

(ANSI)

• members 95% ofworld's mdustnal populatiOn

CWEAlIHWClModule 6

Let's start With defimtIOns ISO IS the InternatIOnal OrgamzatIon for
StandardIzatIon

SPEAKER NOTE Go through bullets on the slIde
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• ISO: Role in Global
Environmental Management

>- Non-governmental organlZatIon formed ill

1947 to develop worldwIde standards to
• nnprove mtematIOnal commurucatIOn &

collaboratIOn

• faCIlItate mtematIOnal exchange of goods and
servIces

>- Works through technIcal commIttees to
establIsh voluntary standards

CWEAIlHWClModule 6

• SPEAKER NOTE Go through bullets on slIde

(Agam, It IS unportant to note that ISO standards are voluntary standards
only')

•
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ISO 14000

~ TechnIcal comnuttee (TC) 207

~ ISO 14001 defines components ofa basIc
EnvIronmental Management System (EMS)

•

ISO consists ofapprmamately 180 workmg comrntttees known as TechnIcal
Commtttees, or TC's Each TC IS responsIble for the development of one set of
standards

The technIcal commtttee that has developed the ISO 14000 standard, for
example, IS known as TC 207, whIch IS made up of representatIves from
vanous natIOnal standard-settmg orgarnzatIOns

The efforts ofTC207 were started m June of 1993

In 1996, TC 207 finalIzed the first ofthe ISO 14000 senes of standards,
mcludmg ISO 14001, defmmg the components of an EMS, whtch we WIll be
discussmg m some detmllater on

CWEAIIHWClModuie 6 46
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ISO 14000 bUilt on the success ofISO 9000, and contams many ofthe same
tools and approaches, as both are, essentlally, total qUalIty management
systems

ISO 9000 focuses on the qualIty of the product, and ISO 14000 focuses on the
enVironmental qualIty, of the production process that produces It

The two systems share these common themes

•

•

•

ISO 9000 /ISO 14000

~ EmphaSIS on organIzational rather than
technIcal SolutIons

~ Management oftotal process

~ Cooperation between elements of the
productIon cham

CWEAIlHWClModule 6

SPEAKER NOTE Go through the bullets on slIde
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LIke the underlymg approaches, the ImplementatIOn tools m 9000 and 14000
are very much the same The development of the system IS motIvated by
external mcentlves --- as we dIscussed before, the customer drIves the quahty
system, and the number and kmds of customers consIdered m 14000 IS
somewhat broader than 9000

ISO 9000/ 14000

~ development of qualIty system motivated by
external IncentIves

~ slmdar system elements
- pohcy, correctIve mechamsms
- Internal control, mfonnatlOn

~ slmdar mstruments
- pohey statements, reportIng
- audIts, measurements, records

CWEAIIHWClModule 6 48
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•
Evolution of ISO 14000

Where dId the Idea of an EMS come from?

ISO 14000 and the EMS concept emerged from a changmg clImate of
proactIve work between regulatory regulators and mdustry It came from the
awareness that comphance problems often ongmated m systemIc problems
such as madequate trmmng

(examples)

In addItIon, the ISO 14000 standard came out of the success of the earher ISO
9000 product qualIty standards, and the phIlosophy of sustamable
development

These are Important concepts to consIder, as there IS a perceIvable mcrease m
mtematIonal attentIon to corporate envIronmental performance records

•

•

>- regulatory-mdustry cooperation

>-lmkmg comphance problems to systemic
problems

- madequate trammg
- madequate data
- lack of responsIbIhty at nght level

>- shaped by
- concept ofsustamable development
- success of ISO 9000 standards
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ISO 14000 Motivators

>-Financial Impacts & Cost savings

>- Sustainable Development

>-Global Market CompetitIon

CWEAIIHWClModuie 6

As we dIscussed, there are many reasons to adopt an envIronmental
management system, ISO 14000 IS no dIfferent than the rest

These are three ofthe most Important reasons

SPEAKER NOTE ReView bullets on shde and dISCUSS each
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• ISO 14001 - Environmental
Management Systems

ISO 14000 IS not a standard Itself, rather, It IS a famIly of standards all
Identified under the "ISO 14000" umbrella

The standard known as ISO 14001 IS the only standard that dermes what ISO
consIders to be an acceptable environmental management system ThIs
standard provides the core for developmg an ISO certIfiable EMS It IS thIs
standard that MUST be adopted for ISO 14000 certIficatIon

•

•

~ ISO 14001defines the overall framework for
enVIronmental management

~ ISO 14001 provIdes the "core"
requIrements for developmg and
Implementmg an EMS

~ ISO 14001 IS consIdered the "specIficatIon"
document to whIch organIzatIons WIll be
audIted agamst

CWEAIIHWClModule 6 51
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•
Requirements of ISO 14001

~ EnvIronmental polIcy

~Plannmg

>- ImplementatIon and operatIon

~ CheckIng and correctIve actIon

>- Management reVIew

CWEAIIHWClModule 6 52

Movmg now to the mtty-gntty, what exactly IS reqUired m an ISO 14001 •
EMS?

These are the major elements compnsmg ISO 14001

We'll be dlscussmg each ofthem m some detail as we go through this
presentation

SPEAKER NOTE ReView each bullet

•
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•
EnVIronmental Policy

The first element of ISO 14001 IS the estabhshment and adoption ofan
environmental pollcy by your company

We've talked a lot about management cOmmitment m an effective EMS, and
thIs IS where It IS most cntlcal

The pollcy should provide a VISion for the quality system, and management
must support thIs pollcy completely, or any EMS Will not work'

A polIcy should be (ReView bullet 2)

Keep m mmd that thIs pollcy should only covers thmgs reasonably under a
company's control However, cnsls management should always be a part of
any pollcles Contmgency plannmg IS always an Important part of an EMS

You Will note that the 14001 standard does not prescnbe particular
performance standards or technology ThIs allows a company maxunum
fleXIbilIty m determmmg therr focus

•

•

~Management commItment

~ Appropnate to nature, scale and
envrronmentalimpacts of company's
actIvItIes, products, and servIces

• May mc1ude regulatory complIance, potentIal
envIronmental lIabIlIty, guIdIng prmciples from mdustry
asSOCIatIOns, government, publIc mterest groups

• Should be consIstent WIth organIZatIon's misSIon and core
values

CWEAIlHWClModule 6 53
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A polIcy should be clear (conCIse'), undergo penodIc reView, and be revIsed to
reflect changmg conditIOns

Places to begm, WIth ObVIOUS benefits are, for example, regulatory complIance,
lImIt lIabIlIty, more effiCIent matenals/energy use

Work m these areas can prOVIde relatlvely qwck successes

For Instance, one company I know of, went through all ItS matenal safety data
sheets for raw materIals, elImmatmg all those that had toXIC charactenstics

Environmental Policy

>- Establish a clear "basIc plan",
• ProvIde periOdIC reVIew and reVISIon, reflectmg

a company's changmg condItIons

>- Begm where you can achIeve ObVIOUS
benefits
• Easy to accomplIsh
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•
Implementation

~ Structure & Responslb111ty
• Define, document, commumcate roles,

responsIbIlItIes and authonties

~ Trammg, Awareness, & Competence
• human, physIcal and fmancial resources

• IdentIfy trammg needs

The next key component ofISO 14001 IS ImplementatIon

There are seven key elements to ISO 14001 implementatIOn Tlus shde hsts the
fIrst two

The first one, structure and responslblhty, takes the Important step of
estabhshlng accountabIhty ThIs IS a key Idea m ISO 14000,
accountablhty everything must hold up to a full audIt at any time I

The second, trammg, awareness and competence, ensures that WIth the
responsibilIty and assignment of implementing some portion of ISO 14000,
your staff also get the tools they need --- the resources and the trammg

The biggest mmdset m a qualIty management system such as, ISO 14000, IS
that qualIty IS everyone's responslblhty

In developmg a tralDlng plan and IdentIfymg tramlng needs, keep m mmd that
tramIng WIll dIffer dependmg on an mWVldual or group's role In Implementmg
the EMS

The 14001 standard does not reqwre tramIng for contractors and supplIers, but
suggests that eVIdence oftheIr tramtng and possIbly theIr own ISO 14000
certIficatIon be obtamed pnor to contract

In developmg and proVldmg trammg, ensure that your tramtng also comphes
WIth regulatory and other reqUIrements

As WIth all qualIty elements, document and contmuously Improve your
trammg program WIth employee feedback and mput

•

•
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Implementation (continued)

>- CommunIcatIon mternal & external
• open mtemal commUnICatiOn cntical
• requrred procedures for response to Informatlon requests

•

Two tlnngs we WIll contInue to emphasIze throughout as cntical to these
processes IS management COmmItment and commumcatIon

Open mternal communIcation motivates employees and helps to solve
problems by raIsmg therr awareness

External commumcatIon IS what we sometlmes call "pubhc relations"

Estabhsh procedures to provIde mformatIOn relevant to mterested partIes
Keep m mmd that full dIsclosure to someone unfamIhar With your plant may
cause mIsunderstandmgs

Wlule other standards, specIfically BS 7750 and EMAS reqUIre a pubhshed
regIster of sIgmficant envIronmental effects, ISO 14000 does not

It IS not a requirement that you be m comphance to mamtam ISO 14000
comphance I The only requIrement IS to fully tmplement an EMS, as defmed m
ISO 14001

The EMS documentation system IS slmIlar to that outlmed m ISO 9000 It
begInS With the broad VISIon ofthe polley manual, works through the
mcreasmgly detaIled levels ofoperating procedures and speCific work
mstructIOns, and, finally, concludes With records that work was done accordmg
to the procedures, consistent WIth pohcy, and m comphance WIth the EMS
standards

>- ISO DocumentatIon
- DocumentatIon lnerarchy

• pohcy manual
• company operatmg procedures

• work mstructlons
• records (comphance WIth EMS requrrements)

CWEAIIHWClModule 6 56
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DocumentatIon IS a core element of a management system

Part of establIshIng, Implementmg and mamtammg these procedures IS
documentation, so you know where to focus your efforts, have a record of
achievements and Justification for changmg pnontles Information IS key

Documents should be legible, dated, orderly They should be reViewed and
updated, and removed when obsolete (or kept If necessary for a legal or auditor
reqUIrement)

•

•

•

Implementation (continued)

>- RequITed Document control
- mamtam enVIronmental records

• trammg, production process
• mspectlOn, mamtenance, calIbration
• contract & supplIer mformatlon
• mCldent, emergency response records
• regulatory records, audit results
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Implementation (continued)

•

In your everyday process operatIons, IdentIfY actIVItIes assocIated WIth envIronmental
any aspects Look to see If there IS anythmg you may need to do to get mime WIth
yourpohcy

thIS IS known as performmg a "gap analysIS"

A gap analySIS may show company management how far they are from achlevmg ISO
14000 complIance before actually conductmg a formal ISO 14000 audIt

Other SImple thmgs to Implement that are lIkely to mmImlZe your Impacts are these
actiVItIes hsted here (Refer to slIde)

You may also want to conSIder your actIVIties, from research and development and
product deSIgn, to productIOn, marketmg, and customer servIce

AddItIOnally, you mIght thoroughly examme your product's "lIfe cycle", and Its the
fmal pomt ofdIsposal thIS may offer you valuable mSlght as to whether or not your
procedures are consIstent WIth your stated polIcy For example, you may be generatmg
a product that cannot be recycled, whIch has the dIrect result ofcontnbutmg to landfill
usage You then mIght re-evaluate the products manufacturmg process, carefully
revlewmg all aspects of Its production ThIS may go as far as reassessmg your raw
matenals, your supplIers and contractors, your chOIce ofpackagmg, any any other
productIon related conSIderatIOns

LIfe cycle assessment IS another area covered m ISO 14000, but the standard has not
been fully wrItten at thIS tIme

The fmal element of ImplementatIon, your emergency response and preparedness
plan, should IdentIfy the potentIal and response to aCCIdents and emergency SItuatIOns

The plan may mclude dIfferent response methods for dIfferent types ofemergencIes,
communIcatIon structures, responSIbIlItIes, and trammg for employees

>- OperatIonal control
leak detectIon, corrosIon momtonng

preventatIve mamtenance
• secondary contaInment

>- Emergency preparedness and response
plans

• for abnormal operatmg condItIons AND potentIal
emergency condItIOns
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Once a gUldIng polIcy IS m place, you can move on to the stage ofplanmng
TIns Involves IdentifyIng envrronmental aspects and Impacts ofyour
company's activIties, products, or services

•

•

Planning

> IdentIfy envIronmental aspectslImpacts of
actIvItIes, products, or servIces
• LegIslatIve & regulatory requIrements

• SIgmficant envrronmental aspects
• emISSIOns! releases to air, water, land
• waste management, IDlpact on communItIes
• use ofraw matenals and natural resources

• EXlstrng enVIronmental management practIces
and procedures

CWEAIlHWClModule 6 59

•

SPEAKER NOTES ReView bullets on slIde for an Item to diSCUSS or give a
case study
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Checking & Corrective Action

•
...~

>- Monitormg & Measurement
• track perfonnance
• penodlc evaluatIon ofregulatory complIance

>- CorrectIve & PreventatIve ActIon
• root cause analysIs
• Implement procedural changes as necessary

>- Records
• mspectlOn, mCldent, audits, contractors, etc

Once your systems are In place, you need to know Ifthey're workIng

Ifa problem or any type ofnon-conformance IS discovered through momtonng
and measurement, It IS Important to understand the root cause ofwhy the
problem occurred ThIs assures that It IS the problem, and not Just a resultIng
symptom, that IS fixed

As we mentIoned earlIer, a core element In all momtonng IS keeping good
records -- complete, relevant, and accurate records on InSpectIons, InCIdents,
Internal audIts, InStruments, software, etc

Fmally, penodlc audits should be performed on your entire environmental
management system

Is It dOIng what you Intended?

Once your performance results are collected, they should be forwarded to
management to make the deCISIOns on what needs to be altered

All employees should feel free to suggest Improvements, but management
must make the final deCISIOns, consIstent With company polIcy

The frequency ofyour EMS audits should be based on the envIronmental
Impact ofyour actIVIty, and the results ofpreVIOUS audIts

>- Penodlc envIronmental audIts

CWEAlIHWClModule 6 60

60

•

•



•
Management Review

~ ReVIew EMS for contmumg sUItabIlIty,
adequacy & effectIveness

- compare performance WIth objectIves and targets

- detemnne and correct root causes of deficIenCIes

- IdentIfy further Opportumtles for lffiprovement

- estabhsh a contInuous lffiprovement process

Management reView overlaps WIth what we Just talked about m an EMS audIt
Management should take the results of the audIt and reVIew the entrre system
With these cntena m mmd to see If the system stIll meets the company's
needs

TInngs to be consIdered mclude changmg cIrcumstances, such as changes m
legIslatIOn, or changmg expectatIons from mterested partIes

The orgamzatIons actiVItIes or products themselves may have changed

Technology may have advanced, or marketmg mformatIOn may have been
obtamed on your customer base

Fmally, you may have feedback from your responses to envrronmental
mCldents

TIns evaluation should be done on an ongomg baSIS, and not Just once

Remember, It IS MONITOR, EVALUATE, and CORRECT'

•

•

CWEAIIHWClModule 6 61

61



A key to the philosophy of ISO 14000, IS that ofsustamable development

SPEAKERS NOTE Refer to shde for defwtlOn and pomts

On a practIcal level, this means ImplementIng pollutIon preventIon to mamtam
a hIgh quahty of hfe for all hfe on Earth, and to save our natural resources for
our chldren's children

Sustainable Development

>- DefinItion:

• To satIsfy economIC & socIal needs of socIety
WIthOut JeopardIzmg resources for future
generatIOns
- global development approach

- balancmg econOIDlC growth WIth envIronmental
protectIon

- nnplementIng pollutIon preventIon, reducmg use of
toXIC substances, SlOWIng depletIon ofnonrenewable
resources
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• WILL ISO 14000 Match The
Success of ISO 9000?

WIll ISO 14000 have the success of ItS sIster ISO 9000?

Many say yes, most say It Will become more successful

Over 45,000 companIes receIved ISO 9000 regIstratIon globally, and
complIance With the standard became an Important strategIc busmess factor,
espeCIally, for example, In the semIconductor and pharmaceutIcal mdustrIes

Perhaps the future of lIfe on our planet Will be hmged on the success of ISO
14000?

•

•

~ ISO 9000 Success
• Standards for qualIty management & product

qualIty assurance

• > 45,000 comparues regIstered globally

• complIance wIth standard an Important strategIc
busmess factor for competItIveness

WEF/CWEAlModule 6
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•
Implementing an Industrial

Effluent Management Program

•

•

Presented by

The Water EnvIronment FederatlOn(WEF)
and

The Califorma Water EnVIronment
ASSoclatlOn(CWEA)
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Effluent Management Phases
•

WEF/CWEAlModule 7
2
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•

•

•

Barriers to Implementing
Effluent Management

• Fmanclal BarrIers

• InformatIonal BarrIers

• TechnIcal BarrIers

• InstItutIonal BarrIers

3
WEF/CWEAIModule 7

Notes

WhIle some barners are In fact real Many tImes these bamers are often
perceIved, as much, or more, than they are real

Often the rest of the barners are tIed to the lack of InformatIOn barner Once
InformatIon or educatIon IS provIded the other bamers may lose some oftheIr
Impact



Elements of an Effective Effluent
Management Program

':::..,-... .... - - '" - »<~ ...... ""'~...,

• Plannmg and OrganIzatIon..
• Assessment
• FeasIbihty AnalysIs

• ImplementatIon
• Monitormg, Evaluation, and ModIficatIon

WEF/CWEAlModule 7
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•

•

•

Elements of an Effective
Effluent Management Program - Element 1

Planning and Organization

• Get management commItment

• Determme company's overall effluent
management goals

• Develop polIcy statements and program
ObjectIves

• Select effluent management task force team
members

s
WEF/CWEAJModule 7

Notes

To proVIde good and qmck IllustratIve examples for tlns overhead you may
want to draw from results from the Resort exerCIse or other examples brought
out m the course

RevIew the lIst on the screen - should not need to go mto detaIl as tlns
mformatIon was already covered earlIer m the course at length



Elements of an Effective
Effluent Management Program - Element 1

Planning and Organization (contmued)
.::r--.:>.___ .... __~

• Gather pre-assessment phase mformatlon

• Create flow dIagram
• Gather and reVIew all pertment mformatlon

6
WEF/CWEAlModule 7

Notes

ReVIew the lIst on the screen - should not need to go mto detaIl as thIs
mformanon was already covered earlIer m the course at length

•
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•

•

•

Elements of an Effective Effluent
Management Program

- - ~~ ~

• Plannmg and OrganIzatIon
~ ~

• Assessment
~ ~

• FeasIbIhty AnalysIs

• Implementation

• Monitormg, EvaluatIon, and ModIficatIon

WEF/CWEAlModulc 7
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Notes

Elements of an Effective
Effluent Management Program - Element 2

Assessment
- ~I' r

• Conduct a sIte assessment
- IdentIfy all waste streams

- IdentIfy the causes of all generated wastes

- IdentIfy pollutIOn preventIon or pollutIOn
control practIces already In place

• Collect and reVIew addItIonal data

• Calculate matenal balance

• IdentIfy possIble solutions
WEF/CWEAlModule 7
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•

•
Review the lIst on the screen - should not need to go mto detaIl as thIs
InformatIOn was already covered earlIer m the course at length

•



•
Solutions

Cle ner productionRecycling/Reuse
~_---J

Pollution Prevention

Treatment

•
9
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Elements of an Effective Effluent
Management Program

•
~~ ...- - - - -

• Plannmg and OrganIzatIon

• Assessment
I

· f easIbIhty AnalysIs

• ImplementatIon

• MonItormg, EvaluatIon, and ModIficatIon

WEF/CWEAlModule 7
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•

•

Elements of an Effective Effluent Management
Program - Element 3

¥! • F~asibiIitr An~ly~!~ ~=

• Screen and select optIons for further
consIderatIon

• Conduct techmcal evaluatIon
• Conduct economIC evaluatIon

11
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Notes

Because In the bramstormmg or Idea gathermg phases, there IS no such thing
as a bad Idea the Ideas must be reVIewed and put In some sort ofpnonty

FITst Identify which option should be further considered, AT THIS TIME
There IS still not a bad Idea, Just those that may not be appropnate at the time

Two ways that Ideas are often screened IS by technIcal feasibilIty and by
econOmIC feasibilIty

Be careful to not qwckly diSmISS an Idea because you thmk It IS not
eConOmIcal or technIcally feasible, an evaluation WIll need to be conducted to
evaluate theIr true feasIbIlIty



Screening and Selecting Options
for Further Study

•
• IdentIfy those options that offer potentIal to

mmImize waste and reduce costs
- Informal evaluatIOn

- Formal evaluatIOn methodologIes

• ConsIder barrIers

• Develop wrItten report

12
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Notes

The unportance havmg a wntten report IS to document how and why optIons
where el1ID.1Ilated or selected

As changes take place, WIthm company, country, access to technology, access
to fundmg, etc It may be advantageous to reVIew optIons that were ongmally
elImmated to see If they have become feasIble and deSIrable at a new pomt m
tune

Because It IS Important to begm the unplementatlOn process and to achIeve
successes -- the realIty IS that there may be some true barners that WIll be
dIfficult to overcome, qUlckly

To ensure success, when pnontIzmg you WIll need to be a realIstIc about
barners that eXIst, real and perceIved

12
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•

•

•

Barriers to be Addressed in
Decision Making

~ .... ~ ""~

• Fmanclal BarrIers
• InformatIonal BarrIers
• TechnIcal BarrIers

• InstItutIonal BarrIers

13
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Notes

Wlnle some bamers are In fact real Many tunes these bamers are often
perceIved, as much, or more, than they are real

Often the rest of the barners are tIed to the lack of InformatIOn bamer Once
InformatIon or educatIon IS prOVIded the other bamers may lose some of theIr
Impact



Technical Evaluation

• WIll optIon work ill a specIfic applIcatIon?

• WIll optIon Involve eqUIpment change or
process change?

• WIll there be faCIlIty constramts and
product requIrements?

14
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Notes

These are some technIcal evaluatIon to consIder, there may be others

Answenng YES to any of these questions does not mean that the orgamzatIon
should not move forward With that optIon, but rather that there may be
addItional Items that need to be factored m when makmg the evaluatIon

DeCISIons for unplementmg pollution preventIon Ideas, even great ones, can
not be made m a vacuum

Of course With any change there Will be trade-offs That IS why "evaluation"
IS truly what must take place Balancmg the pros With the cons

14
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•
Economic Evaluation

• Notes

• CapItal costs
• EquIpment costs
• Raw and other mput matenals costs
• Indrrect capItal costs
• Workmg capItal
• Total capItal mvestment
• Operatmg and mamtenance costs and

savmgs
• ProfitabIhty analysIs

WEF/CWEA/Modulc 7
15

•

Industry IS m the busmess to make products wlnch m turn Will hopefully make
money They are not m the busmess to make a clean envrronment

However, these two Ideas need not be at OppOSIte ends What a busmess need
to evaluate IS how they can contmue to make money and at the same tIme have
the added benefit ofa cleaner enVIronment

As we have chscussed throughout the course mdustry can actually save money
or make addItIonal money With waste mnmuzatlOn

We have already looked at (and dependmg on the course) actually calculated
mass balance to look at real costs

In the evaluatIon process you Will want to look at how the costs and savmgs
compare (both short range and long range) m decldmg With wlnch optIons the
mdustry Will begm



Decision Making Methods

• Rankmg

• Ratmg

• Cntena MatrIx

16
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Notes

WhIle an orgamzatIOn may come up WIth thel! own way to evaluate and
pnontIze effluent management optIons we are gomg to take a closer look and
three "formal" pnonnzmg methodologIes -- rankmg, ratmg, and the cntena
matnx

16
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•

•

Ranking Method - Example

• Best/Worst
• Most/Least workable
• Most/Least RelIable
• Most/Least tested and proven

• Most/Least nsky
• Most/Least able for staff to make It work

• Best/Worst chance for success
17
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Notes

When USing the RankIng approach the organIzation Will "rank" the possIble
alternatIves comparmg them agamst pre-determmed goals or Ideals

On the overhead are some possIble Items agamst whIch the Ideas Will be
ranked

The reVIew team WIll look at all of the possIble alternatives and rank them
agamst the others chOOSing whIch Item(s) are the "best" The group may
decIde to rank the Ideas from "worst" to be "best"

ObViously tlus process IS very subjectIve and people WIll be commg to the
process WIth therr own Ideas and backgrounds Commg to a consensus m a
group may be a lengthy and dIfficult process

If more than one goal or Ideal IS bemg used to rank the alternatIves you may
come up WIth sever "the best" m vanous categones



Rating Method - Example
•

• Rate and tabulate each Item
- 5 - Top preference

- 4 - HIgh preference

-3-0K

-2-Maybe

- 1 - Shm chance

-O-Noway

18
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Notes

In the ratmg process each optlOn IS rated mWVldually

For example on a scale from 1to 5 each Item IS given ItS own ratmg A ratmg
of5 would be mean that the Item was a top preference Item" whIle a ratmg of
3 meant that It was "OK"

If the group can not agree on a specific numencal value you do have the optlOn
ofeach person ratmg and then averagmg these together to come up With a
ratmg (As IS done by Judges when ratmg m the Olympic Games)

After the group has rated the option they may fmd that they have a couple of
Items that are rated as a 5 ThIs should mdlcate that these are the groups top
preference for movmg forward mto the ImplementatIOn stage

The ratmg process may be more easily managed and reqUIre less negotlatmg
than the rankmg method

18
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•

•

Criteria Matrix Method

• Use for top rated alternatIves

• Forces exammation of Issues to be
addressed durmg unplementation

• May not have enough dIfferentIatIon m
scores for IDltIal prIOrItIzatIon

19
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Notes

TIns decIsion makIng method may take the most time Therefore the decIsion
makmg group may want to use another method, fIrst, to perform the matnx
agamst therr top chOIces

TIns method bwld on the ratmg method Rather than evaluating optIons m a
"stand alone" mode each optIon IS pnontIzed agamst a vanety ofgoals, Ideas
and Issues that Will factor mto the Implementation



Criteria Matrix Method - Example

• Effectiveness

• Implementablhty

• Costs

20
WEF/CWEAlModule 7

Notes

These are Just some examples of the goals by whIch the group may want to
pnontIze each Item

The follOWing overheads Will show more detaIled examples of the Issues that
the group mlght consIder for each of these three Items - effectiveness,
unplementabllty, and cost

20
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• Criteria Matrix Method - Example
Effectiveness

• Potential for mmmllzatIon/ehmmatIon

• PotentIal for recovery ofvaluable by
products

• Comphance wIth current and future
regulatIons

• ReductIon m Hazardous propertIes

• Benefits of employee safety

• ReductIon m matenals use
21
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• Notes

ReVlewhst

•



Criteria Matrix Method - Example
Implementability

,-

• Well documented cases available

• Vanety ofvendors ava1lable

• RIsk ofmed1a transfer 1S low
• QualIty ofreference provIded
• Management/employee support
• Engmeenng sophIstIcatIon of optIon

22
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Notes

ReVIew hst

22
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•

Criteria Matrix Method - Example
Costs

• Cost savmgs
- DIrect and rndrrect

• Potential envrronmental and safety habIlIty

• AvaIlabIhty of mternal fundIng

• AvaIlabIhty of external fundmg

• Payback potentIal and tIme penod

23
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Notes

ReVlewhst

23
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Criteria Matrix Table - Example •
~~ ~ _-- J'"

AlternatIve SolutIon Ef Impl Cost Total
Use dlsplacers to reduce bath 4 4 3 II
raUos
Apply countercurrent washmg 5 4 5 14

Use appropnate holdmg tanks to 3 4 5 12
lmplement bleach bath reuse

Use flow control valves & restnctors 3 4 4 II
on washers & coollng water

Use honzontal or mclmed washers 5 5 4 14

Install moveable water meters to 3 3 4 10
document water use and evaluate
lmprovement
OptlmlZe salt use mdlVldually for 4 3 3 II
eachdyemg

24
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Notes •
TIns IS an example ofwhat a completed cntena matnx would hke

As m the Ratmg method the group must detennme what theIr scale Will be,
for example 1-5 or 1-10, With the lugh end number bemg the best ratmg

Each of the alternative solutions are hsted and rated mdlvldually for each of
the categones (mdlvldually)

After each alternative has been rated for each category, the scores should be
added together to create a grand score

Once all of the alternatives have been completed the group Will be able to
deternune wmch ofthe options have the overall best ratmg

24
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EFFLUENT MANAGEMENT

Presented by
Water EnVIronment FederatIon (WEF)

and
CalIfornIa Water EnVIronment AssocIatIon

(CWEA)
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Why Segregate Wastestreams?
•

Notes

Segregating waste streams allows you to enhance removal effectiveness &
enable you to reuse recovered matenals

~Improved removal effectiveness

~Specific Treatment TechnologIes
~PossIble recyclmg ofrecovered materIals

WEF/CWEAlModule 8 2

•
Depending upon the cost of treatment or value of recovered matenal, the
treatment system payback could will be dramatically shortened and ultimately
Increase faCIlity Income

•



•

•

•

Types of Wastes Generated

>--sohds

>--BOD/COD
>--fats, oIls, and grease (FOG)
>--acld/alkalme

>--heavy metals

>--nutrlents

>--tOXlC organIcs

WEF/CWEAlModule 8 3



Notes

Types of Solids

>-Screenable
• Large >25 mm

>-Non-Screenable
• GrIt sand or small gravel

>-Settleable remove by sednnentatIOn

>-Suspended remams dIspersed

>-Colloldal very fine partIcles

WEF/CWEAlModule B 4

•

•
Solid or suspended matenalln wastewater IS classified according to ItS size
and the technique used for removal The types of solids produced are either
large, gnt, settleable or colloids Large solids are at least 25 mm In diameter
Gnt Includes sand, gravel, and other dense matenals Setleable solids are
particles that have diameters between 0 001 mm and 25 mm Colloids are
very small particles (0 00001 mm) and do not settle If unaided

•



•
Sources of Solids

~Grmdmg, Choppmg, Pohshmg and
Washmg m
• Food Processmg

• Pulp and Paper FaClhtles

• Tnnber Products Processmg

• Iron and Steel Manufacturmg

• Metal Flmshmg and HIgh Tech Industnes

Notes

Suspended matenals are generated from, gnndlng, chopping, polishing and
washing operations conducted at pulp and paper manufactunng faCIlities,
timber processors, and the food processing Industry Pickling operations at
Iron and steel manufactunng facIlities also generate solid matenal, Similar
to gnt

•
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•

Settleable solids and collOidal matenals may be either orgamc or Inorgamc,
depending upon the type of Industnal processing operation The use of
dispersing agents (surfactants) may stabilize the wastestream and make
solids removal more difficult



Notes

The type of treatment method used to remove solids from your
wastestream depends on three factors the Initial concentration of
solids In wastewater, the deSired concentration of solid matenal In the
wastewater after treatment and the type of solids generated In your
process

Solids Removal

Removal Depends On:
>--Type of solIds generated (sIze, settleablhty,

thlCkenmg, densIty)
>--Fmal concentratIons of sohds desrred m

treated water
>--InItIal concentratIon of solIds m wastewater

WEF/CWEAlModule 8 6
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•
Types of Solids Removal

~Screenmg

~GraVlty Settlmg /FloatatIon

~Fl1tratlon

Notes

Three common techmques are used for solids removal These Include passing
wastewater through a strainer to remove large solids, uSing gravity for solids to
settle or filtenng wastewater through different type of medIa

In treatment plants handling domestic and industrIal sewage, the incoming water IS
first screened, then combinatIons of floatation and gravIty settling treatment applied

For finer particles more settling and perhaps even filters are used

•

•
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Solids Removal
•

Notes

As water passes through the screens, the large solids are captured The
screens can either be coarse (to remove large particles and solids that may
damage equipment downstream of the waste source) or fine to remove
smaller or noncolloldal particles

~Screening

Coarse and Fme Screens
~Gravity Settling! Floatation

• Gnt Removal
• SedImentatIon
• FlocculatIon/CoagulatIon
• DIssolved arr flotatton separatton

WEF/CWEAlModule B 8

•
Suspended solids In the wastestream can be removed by gravity Depending
on the particle's speCific gravity, the matenal will either settle or float under
the Influence of gravity Gravity can remove the suspended matenals In your
wastestream The Influence of gravity IS used to remove grrt, and occurs In
sedimentation, coagulation and flotation processes

•



• Solids Removal
(continued)

•

•

Filtration

• cartrIdges and bags

• multI-medIa (Ie sand)

WEF/CWEAlModule 8 9



Gravity Settling
Grit Removal - WHY?

.::l-~ - -' - - ~~~~

>-Gnt can damage equIpment and collect m
tanks and pIpes
• FruIt and Vegetable processmg facIlItIes (dIrt)
• Iron and Steel Industry (rmll scale)
• Gnndmg and polIshIng
• precIpItatIOn by-product

•

Why remove gnt??? Gnt IS morgamc solIds WIth a settlIng velocIty greater than
that oforgamc sohds and It should be removed from your wastewater
OtherWIse, the gnt may damage your downstream eqUlpment, or accumulate m
process or treatment tanks and your pIpes Large amounts ofgnt are generated at
fruIt and vegetable processors (dIrt from washmg produce) and the rron and steel
mdustry (mlll scale) Gnndmg and poltshmg operatIOns generate gnt

WEF/CWEAlModule 8 10

•
DIffused arr can be used m the gnt chamber to enhance removal Heavy partIcles
settle and hghter orgamc partIcles are suspended by arr and carned out WIth
velOCIty controlled gnt removal, a constant velOCIty IS developed and deSIgned m
downstream channel and heavy gnt settles However, lIghter orgamc partIcles
tend to resuspend

•



•

•

•

Gravity Separation
Grit Removal

>-Two methods of removal:
• AeratIOn
• VeloCIty control

>-Rate of solids settling depends on:
• SIze
• SpecIfic graVIty of grit particle
• Temperature ofwastestream
• concentratIOn of suspended sohds

WEF/CWEAlModule 8 11



Gravity Separation
Settling

r'lt- _ ..::::D' ""''1' ""' i-'tlJi:<Zltt! ~~

~Setthng

• CIrcular, rectangular, and mclmed plate
clarifiers

~Considerations

• surface area of tank, detentIon tune

• tank depth, surface area over flow rate

• settlmg velocIty, weIr overflow rate

• shape, design and wmd

WEF/CWEAlModule 8

Notes

12

•

•
The second type of gravity separation process used to remove
solid matenals IS settling If the wastewater IS held long enough,
solids will naturally settle DeSign parameters for a
sedimentation tank Include surface area, detention time (time
water will be held), tank depth, surface overflow rate and weir
overflow rate Tanks can either be Circular, rectangular or
square shape

•



Chemicals can be added to enhance gravity separation Coagulant aids
are added to the wastewater to promote flocculation Particles cling
together and grow m Size, makmg them heavier, and more amenable to
setthng by gravity Some chemicals can be dry feed, but most fed as
liquid feed systems If dry, the chemicals are In solid form and converted
to a solution or slurry before they are Introduced Into the wastewater

•

•

•

Solids Removal
Coagulation/Floculation

-~"'" -i<» ~ «: ...... ~ -"__...~ .... $'t;"-~

>--Chemical Coagulation
• promotes partIcle settlmg

• makes partIcles larger

• promotes flocculatIOn
• dry feed and lIqUId feed systems

WEF/CWEAlModule 8 13



Types of Coalgulants

>-Organic
• Polyelectrolytes (low doses)

>-InorganIc
• alum, lIme, ferrIc chlonde

• ferrous sulfide, sodIUm alummate

>-Natural
• chIten (byproduct of shnmp and crap processmg)

• carrageen (seaweed)

•

Notes

GraVIty separatIOn can be enhanced WIth coagulatants and coagulant
aIds whIch promote flocculatIOn such as Iron, alummum and calCIUm
salts Coagulants aIds also mclude long cham molecules wIth
charactenstIcs ofpolymers and electrolytes

WEF/CWEAlModule 8 14

•
When product reuse or recovery IS desIred, naturally denved
coagulants are used These mclude ChIten, a byproduct of of shrImp
and crab processmg or carrageen, seaweed, are used when metal salts
would affect the qualIty 0 the recovered product

An effectIve way to choose a coagulant or coagulant and the best
condItIons to use the coagulant IS to conduct a Jar

RapId dIspersal ofthe chemIcal agent throughout the waste stream IS
Important to allow suffiCIent agItatIOn and mIX tIme ThIs IS
faCIlItated by a mIXer, followed by a slow mIX area that promotes
flocculatIOn •



Floatable products In the food proceSSIng Industry can be recovered and sent off
for rendenng

•

•

•

Types of Flotation

~Purpose

• cause partIcles to separate by floatatIOn

~graVlty flotatIon

~dissolved air flotation (DAF)

WEF/CWEAlModule 8 15



Solids Removal
Flotation

•

Notes

>-Factors to consider
• operatmg pressures, aIr to solIds ratIo

• float detentIOn tIme, surface hydraulIc loadmg

• percent recycle flow, flow rate

• suspended solIds concentratIOn

• partIcle speCIfic graVIty

• polymers

WEF/CWEAlModule 8 16

•
Flotation IS a process In which light suspended solids are separated from the
liqUid phase Pilot testing IS required to develop reliable criteria These crltena
Include operating pressures, air to solids ratio, float detention time, surface
hydraulic loading, and percent recycle flow Depending on the size and type of
of Industry, an equalization process could be required Chemical coagulation
can be used to promote flocculation

Two conventional methods of flotation are gravity flotation and dissolved air
flotation Gravity flotation relies on light suspended solids to float to the surface
and be skimmed off, such as grease (FOG)

Dissolved air flotation techniques are the same as IS used In fats, oils, and
grease removal DAF Incorporates air bubles which either entrap or attach to
particles, casing them to float to the surface for removal DAF IS used In the
food Industry where rapid recovery of by products for rendering desired

•



•

• Notes

Solids Removal
What is Filtration?

>-PractIced downstream ofother treatment
processes

>-NeutrahzatloniprecIpltatlon systems

>-Heavy metal removal

>-BIologIcal treatment systems
>-Rreduce BOD levels

WEF/CWEAlModule 8 17

•

Filtration IS used for suspended solids removal when low concentrations are
deSired Treatment occurs downstream of other treatment processes, more
of a final step, pnor to discharge Rarely IS filtration used by Itself, It IS usually
conducted With neutralization and preCipitation systems for heavy metals
removal and biological treatment to further reduce the oxygen demand
exhibited by a wastestream



Types of Filtration
•

Notes

>-Depth
• Granular MedIa

• strammg

>-Pre-coat Fl1tratIon
>-Cartrldges

>-Bag FIlters

WEF/CWEAJModule 8 18

•
Four types of filtration systems are used These Include granular media
filtration systems (depth filtratlon)and straining filtration systems
Granular media filters use anthracite, sand or gravel for solids removal
Straining filtration systems are used for wastewater with fine or
gelatinous solids that reqUire very fine filtration and frequent
backwashlng Filter media are coated with a porous matenal and
filtered solids are backwashed off Other types of straining filters are
disposable cartndge filters and disposable cartndges

•



• Solids/Residuals
Handling

>-Why?
• Allow sohds to be removed for dIsposal

(recycled)

• Reduces sludge volume for dIsposal

>-Processes May Include:
• conditIOrung, tluckenmg
• stabIhzatIOn, dewatermg
• heat drymg, reductIon

•
WEF/CWEAlModu)e 8

Notes
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•

So you have removed the solids or most of the sohds from the
wastewater you generate Now you need to conSider how to manage the
solids that have been removed Commonly known as sludge, (a
IIquld/sohd mixture), reducing the amount of liquid In the sludge Will
reduce the volume of waste you need to manage and In turn, the cost
associated with disposal Sludge IS reduced In volume by conditioning,
thickening, stabilization, dewatenng, heat drying, and reduction Not all
may be reqUired, It depends on the characteristics of the sludge
generated and method of disposal

Solids processing and disposal can account for 50% of treatment costs



Solids/Residuals
Handling

,... _-r ~ _ _~ "" _ ..... _ ~...'t:

~ConditIoning

• add chenucals before tluckenmg and
dewatenng

~Thickening

• reduce volume before dewatenng
- graVity, DAF, centnfugatIon, graVity belt

~Dewatering
• reduce mOIsture content

- centnfugatlOn, vacuum filtratIon, drymg beds, filter
presses, heat

WEF/CWEAlModule 8

Notes

20

•

•
most sludge requires some sort of conditioning pnor to thickening and
dewatenng Conditioners cause the solids to separate from the water add
volume of the solids being generated

Thlckemng processes are used to reduce solids volume before
dewatenng or disposal The better the thickener performs, the less
amount of sludge that has to be dewatered A vanety of thickeners can
be used, including gravity thickeners, dissolved air flotation, centnfuges,
and belt thickeners

Dewatenng reduces the mOisture content In the sludge Dewatenng
methods Include centnfugatlon, vacuum, belt and pressure filtration, screw
presses and drying beds Presses, specifically, recessed plate filter
presses are used by Industnes generating sludges with metal
contaminants Screw presses are used to dewater sludge generated by
paper manufacturers Drying beds are used at Industnes who generate
small quantities of sludge Climactic conditions may prevent the use of
drying beds •



• SolidslResiduals
Handling

":::;:-"'1:....C'_ _ ~_~

>-What to do with Thickened and
Dewatered SolIds?

•

• Reuse

• Recycle

• Land ApplIcatIOn

• DIsposal

WEF/CWEAlModule 8

Notes
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•

You've treated your wastewater and sohds was produced You then tlnckened
and dewatered the sOlIds to reduce the amount generated But there IS stIll some
left and It must be managed properly What do you do WIth It????

SometImes the tlnckened and dewatered solIds can be reused If the sludge
contaIns hIgh level ofmetals, a raw matenal for certaIn types of Industnes, the
metals can be removed from the sludge and sold as a raw matenal SolIds
generated In the food proceSSIng Industry can be mIxed WIth wood chIps or
sawdust and allowed to decompose CompostIng the solIds bIOlogICal
stabIhzatIon process, geneates heat, further reduces sludge volumes, and makes
an excellent soIl condItIoner

OIly solIds can be centrIfuged and the recovered 011 can be reused for fuel
blendmg or further refmmg Ifgenerated from food processmg, may be sold to a
rendermg facIlIty Ifthe solIds generated IS non-hazardous, It may be applIed to
land as a soIl condItIoner

SometImes the coagulants used to enhance dewatermg can be recovered for
reuse Agam, centrIfugatIon mds m thIs method ofreuse



BOD/COD
Definitions

....~ "..:t-~ __ __ ..._~~

>-BOD
• BIOlogIcal oxygen demand IS measured as

oxygen demand resultmg from aerobIC bactena
and chemIcal reductIOn

>-COD
• Chenncal oxygen demand IS measured as

eqUIvalent oxygen demand by dIchromate

WEF/CWEAlModule 8 22
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•

BOD/COD
Sources

~Fats, OIls and Grease

~Sugars

~Food Wastes

~OrgamcACIds

~Fatty ACIds

WEFfCWEAlModuie 8 23



BOD/COD Removal
WHY?

>-Causes nvers, bays and oceans to
expenence oxygen depletIon

>-Reduced oxygen lolls fish

>-Organlc matenals must be stabIhzed

WEF/CWEAlModule 8 24
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•

BOD/COD
Types of Treatment

>-AeroblC
• madatlOn

• destruction

• activated sludge/tncklmg filter

>-AnaerobIC
• Decomposition

• Reduction

• Aneroblc digestion

WEF/CWEAlMoctu(e 8 25



Fats, Oil and Grease (FOG)-
""' ~ _~ ~Typ~s- _........__"-_

>-Materials ofvegetable, ammal and mmeral
ongm

>-Present ill water eIther as an emulsIon or
free floatmg

WEF/CWEAlModule 8

Notes
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•

•
Fats, oils and grease or FOG Includes matenals of vegetable, animal, and
minerai (petroleum, hydrocarbon) ongln and can be present In water either
as an emulsion or free floating Fats are mixtures of tnglycendes and are
commonly found In both plants and animals and are components of our
diet (lard and butter fat) Common Oils, those which are edible, Include
palm, olive and soybean Grease Includes fats, oils, waxes and soaps

•



•
Fats, Oil and Grease (FOG)

Sources
.................~

>-Food Processmg Industry
>-Tannenes
>-Metal WorkIng Industry
>-Petroleum Industry
>-OrganIc ChemIcal Manufacturmg
~Landfill Leachate
~Auto Manufacturmg and RepaIr

•
WEF/CWEAlModule 8

Notes
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•

Fats, all and Grease are Introduced Into the wastestream
produced m a vanety of processes at Industnal faCilities Such
types of Industnes Include food processing, metal workmg, and
petroleum-related mdustnes

Types of food processmg mcludes

-vegetable 011 refimng, soap manufactunng, nulk and daIry processmg
-rendermg

Metal WorkIng Industry mcludes machmmg and rollmg-- not metal platmg

Although Fats, Oils, and greases are generated In these faCIlities, the fog
produced vanes according to the processes and raw matenals used
FOG generated In metal working plants IS from cutting flUids (coolants,
lubncants) and contains minerai oils denved from petroleum and coal
FOG from the petroleum Industry IS generated from leaks and spills and
the products of chemical treatment Fuels and tars (crude Oils, diesel
Oils) may also be present In the waste generated from the petroleum
Industry



FOG Removal
Why?__ ~'"_

~Obstruct flow m sewers (collectIon
systems)

~Interfere WIth bIologIcal treatment

~FIre and explosIon hazards
~VIsIble m effluent
~Odors

WEF/CWEAlModule 8
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•

•
When FOG IS present In the wastewater you generate, It IS necessary to
remove the FOG pnor to discharge to a receiving stream, the sanitary
sewer, or other wastes generated at the facIlity Large FOG globules, If
not removed, may obstruct flow In sewers or collection pipes at your
facIlity If discharged to the sanitary sewer, the presence of petroleum Oils
may affect the aerobic treatment processes employed at the sewage
treatment plant - related to the low rate of biodegradation of oils
Similarly, high levels of petroleum oils can also present fire and explOSion
hazards In the sanitary sewer system or at your facIlity

•



•
FOG Removal

~First Stage Treatment
• Floatable FOG removal

~Second Stage Treatment
• EmulsIfied FOG removal

Notes

If generated, FOG can be removed by either first or second stage
treatment As a general rule, FOG should be removed and recovered as
close to the source generating the FOG to reduce the amount of waste to
treat and size of the treatment umt To prevent emulsification of free
FOG, reduce agitation of the wastestream

•
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•

First stage treatment removes non-emulsified FOG Non-emulsified FOG
may float to the surface and agglomerate and the FOG may be
mechamcally skimmed or lifted of the surface

Normally, gravity separation IS Inadequate and a coalesce deVice Will be
required

EmulSified FOG stays In suspension and IS difficult to separate Second
stage treatment must be employed to break the emulSions and remove
emulSified FOG



First Stage Treatment 
Floatable FOG Removal

Examples
~graVIty separatIon

~oI1 mterceptor

>-grease trap
>-coalescmg separator
>-chemlcally enhanced separation
>-dlssolved aIr floatatIon

•

Notes

First stage treatment IS used to separate floatable FOG from water and
emulSified substances The sImplest form of treatment IS an 011
Interceptor or grease trap and IS commonly used In restaurants and hotels
prepanng and serving food Interceptors or traps are Installed
downstream of the source prodUCing waste pnor to mixing With other
wastes and should be placed In areas easily accessible for cleaning and
maintenance Belt or tube type skimmers are used to remove floating
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•

In some Instances. gravity separation can be enhanced With coaleSCing
media or the addition of chemicals The media should have a high affinity
for 011 and also ensure that It Will not produce the recovered matenal to be
unusable (If Intended for animal or human consumption) Chemical
treatment IS employed to destroy any emulSified agents that are present
which limit the amount of matenal to be recovered

•



• Advanced Treatment
Emulsified FOG Removal

Examples
~DIssolved AIr FlotatIon

~DestructIon ofthe emulsIon

~pH control

~SettlmgIFloatation

~Fhtration (fatty aCIds)

Notes

When chemicals are used to destroy emulsified agents, the FOG IS
concentrated and can be removed by a physical process The most
widely used IS dissolved air flotation Air IS added to the wastestream
under pressure and the 011 and solids present In the wastestream cling to
the air charged stream and float to the surface where they are skimmed
off

•
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•

Centnfugatlon may be employed If the floc particles created with chemical
treatment do not separate well Centnfuges are used If space at the
facility IS an Issue but require more maintenance and energy than other
types of separation techmques Wastestream contalmng FOG can also
be filtered with the addition of coagulants (to create larger particles)

Biological treatment and ultrafiltration are two other treatment
technologies that may be used to remove FOG Ultrafiltration, for the
recovery of fatty aCids or machine Oils In metal working shops



FOG Recovery and Reuse

~Use m AnIDlal Foods
~Refmery Feed Stock or Fuel

~Asphalt Manufacturmg

WEF/CWEAlModule 8

Notes
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•

•
011 recovered by gravity floatation of Industrial wastes from edIble 011
refiners, soap makers, and rendenng plants can be salvaged and used In
animal foods FOG from restaurants can be sold to rendenng plants and
punfied to be used In animal foods or tallow

Recovered petroleum hydrocarbons can be used In refinery feed stock or
for fuel Similarly, waste motor 011 from vehicles can be sold to waste 011
refiners

In addition to refinenes, other types of Industnal facIlities can reuse
recovered FOG

•



•
FOG Disposal

>--Recycle

>--Landfill

>--Incineration

•
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•

DIsposal of FOG should be consIdered as a last resort Typically,
treatment systems whIch use chemical addItIon to break
emulsIons generate sludge Once dewatered to reduce the
volume of matenal requlnng dIsposal, the FOG can be placed In a
landfill Other FOG matenals, preferably dry FOG from gravIty
separation technologIes can be incinerated at low cost due to the
heat value of the recovered FOG Sludge generated by chemical
addItion may not be Incinerated due to metal or salt contents



Acid and Alkaline Wastes
Sources

•
>-ACld

• Platmg

• Plcklmg
• Food processmg
• Metal workmg/platmg

• Leather tannmg

• Mmmg
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>-Alkalme
• Chlonne generatIon

• Scrubbers

• Pamt
• Orgamcs
• Cleanmg operatIons

34
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•

•

•

Acid and Alkaline Removal
Why?

....._-.......

>-Protect employees and operators

>-Protect treatment plant and equIpment
>-Protect downstream operation
>-Protect sewers/concrete (corrOSIon)
>-Control the release of sulfides, cyanIde

(acId) and ammonIa (base)
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Acid and Alkaline Wastes
Types of Treatment

•
~Neutrahzation by pH adjustment

~Detentl0n

• alkahmty

• aCIdIty
• buffenng capaCIty

~Run TitratIon Curve

WEF/CWEAlModule 8

Notes
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•
When generatIng aCId or alkalme wastes, common method oftreatment IS to
neutralIze the waste Roughly, this means brmgmg the solution to apprmamately
6-8 standard UnIts However, lumts Will vary IfdIschargmg to the sewer or
directly to a stream However, neutrahzmg a waste JUst does not mean addmg
aCid to an alkalIne waste nor addmg caustics to aCidiC wastes One needs to
deternnne the capacity ofthe waste solution to be neutralIzed

•



•

•

Controlling pH

>--Wastewater flow rate

>--Reactor/Mnang IntenSIty

>--ACIdIty and alkalinity

>--Buffenng capacIty

>--NeutralizIng agent

WEF/CWEAlModule 8
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•

Bemg able to control the pH ofthe waste generated depends upon a varIety of
factors ReIterate mfo m overhead IfvanatIOns m flow rate, pH ofwastes, or
buffermg capacIty of the solutions to be neutralIzed eXIst, an equalIzation process
upstream ofneutralIzation process W1ll decrease the effects ofvanabIhty and
enable the pH ofthe solution to be controlled



Controlling pH
(continued)

>-Type, strength, and application of agent

>-PrecIsion ofrequIred pH control

>-System layout and vanabllIty m pH system
>-Probe standardization (calIbratIon)
>-Probe desIgn and placement
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•
Neutralization

•

~ACIdIty of Wastewater

• is a measure of itS capaCity to neutrahze
a strong base to a designated pH

~AlkalinIty of Wasetwater

• is a measure of itS capaCity to neutrahze
a strong aCid to a designated pH

~BufferIng CapacIty of Wastewater

• capacity of a solutiOn to resist changes ill

pH
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•

The aCIdity of a solution IS It's capability to neutralize a strong base The
alkalinity of a solution IS It'S ability to neutralize a strong aCid In other
words, strongly aCidic solutions can neutralize strong basIc solutions and
vice versa However, It'S not always that simple Treated solutions need
to be able to withstand changes In pH and the ability of a solution to resist
pH changes IS termed the buffenng capacity of the solution Such a
resistance to changes In pH results from the presence of weak aCids and
their salts or weak bases and their salts Buffers can either be added as
the solution IS treated, be a product of the neutralization process or be
added after the solution IS neutralized The additIon of a buffenng agent
to the wastestream may result In a more economical and controllable
neutralization system



Neutralizing Agents
•

..NeutralIZIng acidIc
wastes

• SOdIum carbonate

• hme

WEF/CWEAlModule 8

..NeutralIZing
alkalIne wastes
• sulfunc aCId

• hydrochlonc aCId

• carbon dIoXide

• flue gas

40
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• Selecting Neutralizing
Compounds

•

>-safety and overloadmg
>-aval1abIhty
>-purpose

>-pH requrred

>-cost and dosage
>-sludge generated

>-equipment costs

>-offgas consIderatIon
WEF/CWEAlModule B
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•

When selecting neutralizing compounds, crltena should be considered
These Include the type of agent required, the umt cost of each chemical
and required dose, equipment costs (tanks, mixers, pumps), the ttme
required for the neutrallzatton reaction to take place, and the amount of
dissolved solids and sludge produced

One must also consider the type of neutralizing agent used and the
potential hazards associated with the neutralizing agent chosen
Precautions should be taken to reduce skin contact, eye contact and the
amount of vapors that may be Inhaled from reactions taking place With
some neutralIzing agents, pH excursions can occur If too much agent IS
used, so overdosing should be avoided Impacts on other facIlity
treatment processes, as a result of overdosing, should also be a factor
when consldenng a neutralIzing agent Also conSider the availability of
the agent selected You don't want to choose a neutralIzing agent that IS
not readily available

SolIcit audience



Additional
Considerations

>-raw materIals handlmg and safety

>-process control
~annual cost
~sIde reactions and byproducts
~scale formatIon
~equIpment and structural effects
~expenence WIth handlmg

•

Notes

As you know, before you consider uSing neutralizing agents general
gUidelines should be followed when handltng and uSing the agent you
have chosen Always remember to wear appropnate personal protective
equipment (PPE) when handltng chemicals and consult the matenal safety
data sheet to determine the attire to wear In addition, certain types of
agents may affect the processes employed at your site Scale depOSits
form because of oversaturatlon conditions and may create problems In
pipes. valves, mixers, etc Annual costs of neutralization systems are
associated with chemical and equipment maintenance costs and savings
should be realized with proper chemical dosages In the event production
changes occur, side reactions may take place and these byproducts may
effect the treatment system MOnitor your system for the production of
Insoluble and soluble salts, gases, and changes In the quality of effluent
generated
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• Heavy Metals
Sources

•

~Automotive Industry
~Pharmaceuticals

and Cosmetics
~Printing Industry
~Tannerles

~Electronics
~CorroslOn

~PlatlDg

~FIlm Manufacturmg

WEF/CWEAlModule 8

Notes

~MlDlng

>-TextIles
>- Pulp and Paper
>- Petroleum Refining
>- Organic Chemicals
>- Plastics
>- Photo Labs
>-HospItalslDental
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•

As shown In the slide, heavy metals are present In a vanety of
wastestreams generated from numerous different types of Industnes
(reiterate Info In overhead) Such metals commonly found In wastewater
from these Industnes Include copper, cadmium, lead, mercury, mckel,
selemum, sliver and zinc While It IS true that metals are an Important part
of our diet and our body needs certain levels of some of these metals for
good health, the presence of these metals In our foods or water at certain
concentrations IS hazardous to our health Therefore, they must be
removed from the wastewater you generate ASide from health reasons,
their presence, without removal, can damage your faCIlity Infrastructure or
the product you produce



Heavy Metals
ControllMinimization

>-Process modIficatIons to ehmmate
metals

>--Improve segregation

>--Improve product

>--Reduce dragout ofcontammated process
water

WEF/CWEAlModule 8

Notes
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•
OK, so you've generated a wastestream that has metals present and you
wish to treat the discharge Before consldenng a treatment technology,
have you considered modifications to your process that Will minimize the
quantity of waste to be treated or decrease the amount of metals present
In the waste that must be treated? Have you considered redUCing the
amount of chemicals/metals you use or installing a closed loop system?
Why Not?? These are Important concepts to consider before you embark
on installing a treatment technology Consldenng these two Ideas before
you purchase a treatment system can save you time and money

•



•
Heavy Metals Removal

Process Modifications

Reduce water usage

>-- InspectlOn program

>-- Counter-current rmses

>-- Spray nnses

>-- Flow restnctors

>-- Reuse contammated nnse waters

>-- PractIce dry clean up methods

>-- AutomatIc close nozzles on all hoses

Notes

As shown, there are a variety of ways to reduce the amount of water you
use and In turn, the amount of water that must be treated Simple
methods of redUCing water usage at your site may Include adopting an
inspection program to check for leaks, uSing counterflow rinses or spray
rinses, and reusing contaminated rinse water for rinsing operations that do
not require "cleanerll water Better yet, If possible, don't use water when
cleaning If dry methods are available, adopt them and you'll see a
change In the amount of water you use

•
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•

Example - Lockheed Martln- aeronautical space - used etching process
rinses, regenerate a etching process, final rinse tank, cost of installation
was $59K, reduced treatment costs by $68K, sludge costs by $75K

Also, Lockheed mOnitored solution (rinse) disposal, thus extending life of
solution, better inspection program, saved $33k a year In wastewater
treatment and disposal costs



Heavy Metals Removal
Reduce Water/Chemical Usage

>-InspectIon program
>-Recycle rmse water
>-Reuse spent solutIons for other processes
>-Use only mmnnum amount ofchemicals

needed
>-Recovery systems

WEF/CWEAlModule 8

Notes

46

•

•
As stated earlier, another way to reduce the amount of waste you
generate IS to reduce the amount of chemicals you use In your processes
Implementing an inspection program that focuses on maintenance will
reduce the amount of chemicals you use for maintenance purposes - use
only what you need when you need to ReUSing nnse waters or spent
solutions re-supply the chemicals that you used for another process This
Will save you money Installing a recovery system to reclaim chemicals
from nnse waters IS another effective way to reduce chemical usage

•



• Heavy Metals Removal
Closed Loop System

~EvaporatIon

~Reverse OsmosIs

~ElectrodIalysIs

~ElectrolytIc Recovery

~Ion Exchange

Appropriate for difficult or expensIve
wastes to treat

•
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•

Closed Loop systems IS a third way to reduce the waste generated that
must be treated before discharge And such systems may be appropriate
for wastes that are difficult or expensive to treat These systems Include
(reiterate Info In overhead) Prior to purchasing such a system, conduct a
cost analysIs of each option This will aid In selecting the most
appropriate process modification for your operation ConSider the capital
and operating costs and compare them to the total benefits reahzed from
reducing raw matenallosses, wastewater treatment capaCity, and sludge
disposal fees Then you are ready to make the right deCISion

Closed loop systems are commonly used by faCIlities to recover expensive
process solutions such as gold plating baths



Heavy Metals Removal
Treatment Technologies

~PreCIpItation/CoagulatIon
~Membrane Processes
~Ion Exchange
~EvaporatIon
~AdsorptIon

•
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•
So you've conSidered all process modifications and adopted qUite a few
You've reduced the amount of chemicals you use and the waste you
generate Some of you may have Installed a closed-loop system and no
longer have any wastes that require treatment Congratulations to you,
but stili pay attention with those that are less fortunate You may need
some of this Information as your company grows and operation change

Don't despair If you stili have a wastestream requIring treatment before
discharge There are many technologies that can meet your needs
Some common technologies employed to remove metals from wastewater
Include (reiterate Info In overhead) We'll talk about each of these In the
slides to follow

•



• Heavy Metals Removal
Precipitation/Coagulation

-~ ~ ~- .... ~--...,--..",..~

• Notes

>-TypIcally, Metals are DIssolved m ACIdIC
CondItIons

>-PreCIpItate under Alkalme CondItions
>-The specIfic pH at WhICh a metal IS least

soluble depends on other components m the
solutIon

>-Coaguiation to aId m settlmg

>-Complexation makes removal dIfficult
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•

The conventional method of removing heavy metals from solution IS chemical
precipitation of the metal as a hydroxide followed by coagulation of the metal
particles Into a larger particle which separates from the wastestream Typically,
the metals In your wastewater will be In a dissolved state If the water IS aCidic
RaiSing the pH of the wastestream will precipitate the metals out of solution
However, metals may redissolve at high pH conditions and the pH at which a
particular metal IS least soluble (most likely to precipitate) IS characteristic of the
metal and your solution (temperature, other components In solution) Therefore,
laboratory experimentation IS necessary to determine the pH at which most metals
are least soluble When the optimum overall pH IS determined, metal hydroxides
will precipitate and coagulants are added to Increase the particle size and
enhance settling



Heavy Metals Removal
Precipitation/Coagulation
-~ ... ............ - - ........... ~--

•

NotesB

Although the conventional method of removing heavy metals IS the
chemical precipitation of the metal as a hydroXide, uSing lime as a
preCipitate, when low metal concentrations are required or If the metals
are complexed With chelatlng agents (cyanide, ammonia) sulfide or
carbonate preCipitation may be an alternative form of treatment In
general, metals have lower solubilities as sulfides than as hydroxides,
particularly In the neutral and alkaline pH ranges

>-Lime precipitation

• common but not always effectIve

>--Sulfide precipitation
• used If complexmg agents are present

• more care (excess sulfides m m alkalme solutIOn wIll
form hydogen sulfide, a toXIC gas)

>--Carbonate precipitatIon
• not as effectIve but SImpler system

• adds buffenng capacIty
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•

In addition metal hydroxides tend to redissolve as pH Increases, while
metal sulfides continue to precipitate With increasing pH Carbonate
preCipitation IS not as effective at removing metals from solution but does
have advantages - metals can be precipitated while holding the pH With a
narrow range (Simpler control system) and It adds buffenng capacity to
your treated solution

•



Notes

As state earher, other treatment technologies can be used to remove metals
from your wastewater Although IOn exchange, adsorption and membrane
processes can be used at end-of-plpe, It IS more economical to use these
treatment systems m-IIDe

•

•

•

Heavy Metals Removal
Ion Exchange

>-Concept
• Exchange of selected Ions m solutIOn for Ions

of less Impact on resm

>-Reality
• EffectIvely removes metals but IDltlal cost and

O&M requrrements make It more apphcable to
certam types of SItuatIOns and wastestreams

• not sufficIently selectIVe to be cost effectIve

WEF/CWEAlMociule B

Ion exchange systems exchange deSIrable IOns from the resm for
undeSIrable Ions of slIDllar electrostatic charge dissolved In wastewater
It's a very effective technIque for metals removal but It has Its
dlsadvantages- htgh lDltlal cost and htgh 0 & M costs

Ion exchange IS used m metal flDlShmg faclhtles and the effluent can be
used as rmse water mother manufactunng lmes Photolabs also use IOn
exchange to recover sIlver from the waste solutions
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Heavy Metals Removal
Adsorption

>-AdheSIon of dIssolved partIcles to the
surface of solId partIcles

• actIvated carbon

• soluble sorbent clarIficatIOn

•
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•
AdsorptIon IS the adhesIon of dIssolved substances to the surface of solId
partIcles One technology utIlIzIng adsorptIon IS actIvated carbon WhIle
successful for the removal of orgamc substances, Its applIcatIOn for metals
removal IS relatIvely recent Wastewater IS usually pretreated by sedImentatIOn
or filtratIOn to remove preCIpItated metals The dIssolved metals that remam m
the solution are passed through activated carbon and the dIssolved metals adhere
to the carbon When all avaIlable SItes In the carbon column are exhausted, the
spent carbon must be replaced or regenerated

Soluble sorbent clanficatIon uses a speCIfic chelIllcal sorbent that IS soluble at
low pH and InSoluble at high pH The pH ofthe wastewater contammg the
chssolved sorbent IS Increased to preCIpItate hydrmades At the higher pH, the
remammg chssolved metals adsorb to the now Insoluble sorbent, caUSIng It to
settle With the hydrOXides

•



• Heavy Metals Removal
Membrane Processes

...UltrafiltratIon

...Reverse OsmosIs

>-ElectrodIalysIs

Notes

UltrafiltratIOn reqUires pumpmg energy to force lIqUid through a membrane Large
partIcles are retamed and concentrated m the lIqUid portIon that does not pass
through the membrane

•
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•

Reverse osmOSIS concentrates dissolved matenals from dIlute solutions and the
large metallIc Ions do not pass through the membrane LIke ultrafiltratIOn, reverse
osmOSIS reqUIres pumpmg energy to force the lIqUid through the membrane from
the lesser to the more concentrated solutIon The pressure must overcome the
osmotIc pressure between the solutIons

ElectrodIalySIS, the thIrd type ofmembrane process treatment technology makes use
ofthe mabiity ofsome chemlcals to pass through a charged membrane Drrect
current electnclty IS applIed to the wastewater and the charged Impuntles move
through posItIve and negatIve membranes that remove the lome lIDpuntes from the
water



Heavy Metals Removal
Evaporation

..Recover useful byproducts from solutIon
>-Concentrate wastes before addItIonal

treatment

WEF/CWEAlModule 8

Notes

Dunng evaporatIon, a solution IS concentrated when a portIon of the
solvent (water) IS vaponzed, leavmg a concentrated lIquor that contams
all the dIssolved solIds EvaporatIon may be earned out naturally
(weather permIttIng) or vIa mechamcal evaporators AIr qualIty
consIderatIons must be consIdered
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•
Nutrient Types

~Phosphorus

~Nltrogen

•
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•

The term nutnents, for the purposes of thts dIScussIon, pertams to phosphorus
and mtrogen compounds A common treatment techmque for phosphorus
removal IS precIpItation For mtrogen removal, Ion exchange systems, ammoma
stnppmg, bIOlogIcal oXidatIon, reductIon, and breakpoint chlomatIon have been
utilIzed With lImIted success and a hIgh cost But we'll talk about these more
later m our discussIon



Nutrient Sources
•

~Phosphorus
• human waste

• household detergent

• fertIlIzer

~Nitrogen

• human waste

• fertIlIZers

• rendenng

WEF/CWEAlMocIule 8

food processmg

ammoma
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• Nutrient Removal
WHY?

•

~Phosphorus
• may form preCIpItates wInch reqUIre addItIOnal

mamtenance

~NItrogen

• under specIfic pH and temperature condItIons,
ammoma may form, wlnch IS toXIC effect on
water orgamsms

• create algae blooms m receIvmg streams wInch
deplete oxygen supply m water

WEF/CWEAlModule 8
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Phosphorus and nitrogen may need to be removed from the wastewater
you generate High levels of phosphorus may react with other compounds
In the wastewater and form preCipitates Although not typically harmful,
the precipitates Will have to be removed from your treatment systems or
faCIlity process lines This additional maintenance wastes resources
Nitrogen on the other hand could pose tOXIC effects to water quality If In
the form of ammonia Also, Increased nitrogen levels In receiving streams
promotes the formation of algae Algae, an organism utilizes oxygen and
may deplete the dissolved oxygen In a receiving stream Lack of oxygen
In the water does not permit other aquatic species to thnve and survive



Nutrients Removal
Phosphorus

-~ ~~.t> ..... "i<"_ ....~

>-Coagulatlon

>-PreCipitatIon
• Iron
• calcIum
·alummum
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•
Coagulation and preCipitation typically offers the most practical method of
phosphorus removal However, chemical addition produces large
quantities of sludge But you'll learn how to reduce the sludge you
generate later In our training seminar

Depending upon the nature of waste generated and the temperature and
pH of wastewater requIring phosphorus removal, different types and
quantities of chemicals are used Three cations are used for preCipitation
to occur These Include Iron, aluminum, and calcium

•



• Nutrients Removal
Nitrogen

>-Complex and Costly

>-Byproducts may cause au pollutIon

>-TypIcally three forms ofnItrogen requumg
Treatment

• ammoma

• mtrate

• orgamc nItrogen

•
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Treatment for removal of mtrogen compounds IS complex and costly
Byproducts that may be released could cause aIr pollution problems
because of ammoma released to the atmosphere or alkaline solution
condensatIon deposIts In the Immediately surroundmg area

Salt or chemIcal brines generated from the treatment process requIre
elaborate disposal techmques Investigate the treatment processes that
are proposed and If possIble, reuse any byproducts that may be
generated

Nitrogen occurs In three forms that may require treatment - ammOnia,
nitrate and organic mtrogen Since organic mtrogen may be converted to
ammOnia, we Will limit our diSCUSSion of nitrogen removal to only ammonia
and nItrate



Nutrients Removal

..Nitrogen - Ammonia
• aIr or steam stnppmg

• Ion exchange
• breakpomt chlormatIOn

• bIOlogIcal madatlOn

• pH adjustment to reduce tOXICIty

..Nitrogen - Nitrate
• bIologIcal demtnficatlOn

• Ion exchange
WEF/CWEAlModule 8
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•
Ammoma can be removed from your wastewater via three common
treatment technologies These Include air or stream striPPing, Ion
exchange, and breakpOint chlorination

Each type of technologies has Its advantages and disadvantages both In

economics and environmental conSiderations ConSider all three and
research the pros and cons associated with each before Installing a
system to remove ammonia from your wastewater

•



•

•

•

Nutrients Removal

>-NItrogen - OrganIc NItrogen
>-Anerobic dIgestIon

>-EvaporatIon

>-Sulfunc aCId dIgestIon
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Toxic Organics
Types

> Solvents

• alcohols
• chlormated
• hydrocarbons
• ketones
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•

•

•Toxic Organlcs-
Types (cont)

>-OI1s/PCBs

>-PlastlcIdes
>-PestIcIdes

>-Phenols

>-Gycols
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Toxic Organics
Sources

>--Cleanmg
>--Degreasmg
>--Cuttmg
>--IndustrIes

• metal finishIng electromcs

• plastics pesticides

>--SegregatIon IS CrItIcal

>--Product substitution
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Toxic Organics Removal
WHY?

>-Health Issues
~Envrronmental concerns

~Safety/Frre

>-Odor
~TOX1CIty
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Toxic Organics
Types of Treatment

>-Volatiles
• arr stnppmg

• carbon adsorptIOn
• steam stnppmg

>-Seml VolatIle
• steam stnppmg
• carbon adsorptIOn
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• Toxic Organics
Types of Treatment (cont)

•

•

~PesticideslPhenolics

• oXidatIon

• carbon adsorptIon
~Gycols

• dIstIllatIon
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Implementing an Industrial
Effluent Management Program
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Presented by

The Water EnvIronment FederatlOn(WEF)
and

The Cahforma Water EnvIronment
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Elements of an Effective Effluent
Management Program

•
~-"..,-.- -
r NY" ...s~_"",,--

>--Plannmg and OrganIzatIon
~Assessment

~FeasIbIlIty AnalysIs. \

~ImplementatIon..
~Momtonng, Feedback and ModIficatIon
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Action Plan Form

3
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Notes

An ActIon Plan Will break down a task mto smaller manageable steps

It IS lmportant to not put too many thmgs mto one step To keep momentum
movmg forward m the Implementation process It IS Important to be able to
check Items off as completed and celebrate successes

Each of these steps Will then have correspondmg Items, for example

Who IS responsible?

What IS the goal?

How Will you know (venfy) If the Item IS done - what IS the measure?

When (date) should It be completed?



Elements of an Effective
Effluent Management Program - Element 4

Implementation

•

>-Create Action Plans for
• OperatIOns and procedures
• Mamtenance

• Trammg

• PromotIOn
• InstallatIOn of eqUIpment

• Momtormg and evaluatIOn plan
4
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Notes

To help Illustrate what nught be Included In a detal1ed ActIon Plan we WIll use
some ofthese examples hsted on the overhead

Many people mIght be tempted to thInk that each of these Items are examples
ofthe steps that mIght be hsted on an ActIon Plan However each of these
these Items are to bIg and complex At a mimmum, each of these Items should
have theIr own actIons plan

For example, If several changes Effluent Management changes are being
Implemented m an mdustry, each change WIll have Its own set ofsteps for the
OperatIOns and Procedures section Or for trammg, there may be several
dIfferent groups WithIn the mdustry that Will need to be tramed dIfferently
Each Will need theIr own set ofAction plans

Don't forget that even before any of these "ImplementatIOn" Items, you may
need to develop an Action Plan for findmg more mformatIOn on a type of
eqUipment or procedure being consIdered for change Rather than Just
assuming It Will happen you should stIll have a plan that Will outline who, how,
and when, to know that you Will be makmg the best deCISIOns

Speaker Note

Use one ofthe alternatIves off of one ofthe groups pnorIty hst and
demonstrate how that pnonty mIght be broken down Into several actIOns plans
or several steps
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•



•
Elements of an Effective Effluent

Management Program

•

•

~Plannmg and OrganIzatIon
~Assessment

~Feaslbthty Analysts

~ImplementatIon
~ ~

~Monltormg1 Evaluatlon1 and Modlfica90n
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Elements of an EffectIve
Effluent Management Program - Element 5

Monitoring, Evaluation & Modification

~Estabhsh program evaluation cntena

~Set up appropnate system feedback mechanisms
~Perform modifications to the program
~Implement a master schedule to monItor,

evaluate, and correct the program as needed

6
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Note

Refer to overhead
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•
Why is Monitoring Important?

•

•

>-Measures the efficacy of a gIven effluent
management method or technology

>- Allows the penodic exammatlOn ofboth the
quantity and qualIty of all wastes generated

>- Helps m assessmg whether or not a program IS
operatmg m a cost effectIve manner

>- Allows a mechanIsm for correctmg or Improvmg
even the most practIcal effluent management
program
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Note

Refer to overhead

7



Program Evaluation Criteria
Should Include:

•
~A measurement ofthe program's reductIon

ill the quantItIes ofwaste generated
- Measured both before and after the Program bemg

IDlplemented

~A ratIo ofwaste to productIon rate
- Measured both before and after the Program bemg

lll1plemented

~A program's effect on the companIes costs
and savmgs

WEF/CWEAlMOD 9

Note

Refer to overhead
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•
What Kind of Data and Tracking

System Should be Used?

•

•

~Depends on the SIze and formalIty of the
company

~Should be as SImple as possIble

~Data should be gathered ill a systematic and
clearly documented manner

~Must be able to gather all necessary data

9
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Note

Refer to overhead



Evaluation Systems Should:

•
>- Perform on-gomg matenal balance analyses

• Become more SImplIfied and accurate as more
are completed

>--Reflect any changmg fmancial consIderatIOns

• Cost and savmgs
>-- Gather data that may be easIly obtamable by and

from the relevant personnel
• Formal and mfonnal

WEF/CWEAlMOD 9

Note

Refer to overhead

10

•

•



•
Verify Results

•

•

Benefits and effects of an effluent
Management program can only be
evaluated ifmeasurables are used

throughout the process

11
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Notes

To know the success of effluent management changes an orgamzatlon must
have baselme data to begm so they may compare after ImplementatIOn

TIns need not be a separate step as much of thIs mformatIOn WIll have been
gathered m preparmg for an assessment and In conductmg a mass balance
However, If only guesses, rather than real data are use, It WIll be ImpossIble to
quantIfy the real benefits



Program Modification
•

>- On-gomg process

>- Reasons for modificatIOns mclude
• Benefits realIZed from earher ImplementatIons

• Changes m fmanclal consIderatIons

• EnVIronmental regulatIons

• New technologIes
• A change m product lme or product fonnulanon

• Market demands

12
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Notes

The fact that tlns IS an on-gomg process can not be stressed enough And
hopefully the reasons WIll be ObVIOUS

However, human nature does not often adapt to change so readIly Just as
there has been an actIon plan for the other phases of ImplementatIOn so should
there be one for the on-gomg revIew and enhancement ofyour effluent
management system

Some reasons for modIficatIon are hsted on the overhead Also remember that
m the pnontIzatIOn process you probably narrowed down the chOIces that you
were gomg to Implement to get started You may stIll have many very good
optIons that have not been Implemented for one reason or another

However you should not Just restnct yourself to those Idea already brought
forward The IDltIal changes may have created an whole new set of
opportunItIes
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•

Celebrate Successes !!!!!

>-Reward employee mput

>-PublIcIze achIevements

>-Promote through marketing strategIes

>-PartIcIpate m awards programs

13
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Notes

As benefits and successes ofyour Effluent Management process are obtamed
don't forget to celebrate Another reason to have small quatIfiable steps m
your action plans

Celebratmg can take many forms but the nnportant concept IS that as people
WIthIn and outsIde of the orgamzatIOn are made aware of the posItive steps that
the orgamzatIon IS makIng, they should feel good about what IS happemng so
they WIll be supportIve and encouragmg offuture advances

Throughout the course we have chscussed how Important the employees are to
the success of a program Reward them for therr mput It may be monetary or
take other forms such as awards, recogmtIon among theIr peers, tIme off, etc

PublIcIZe you r success, both mternally and when appropnate externally

You may find that you may want to mclude you successes m you marketIng
an outreach strategIes

PartIcIpate In awards programs of governments or other orgamzatIons or of
they don't eXlst encourage them to develop them


