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CHAPTER! 
EXECUTIVE SUMMARY 

A RapId Pollution Prevention DIagnostIc Assessment was conducted m September 1997 at Express Company 
The factory audIted IS located at Om Zeghew Road, EI AgamI, Alexandna, Egypt where powder coating and 
enamel coatmg IS perfonned on vanous washIng machmes parts and some outsIde customer parts The coated 
parts vary greatly m sIze and configuratIon 

Table 1-1 outlInes the pnncIpal pollutIOn preventIon opportumties Identified dunng the assessment All savmgs 
and costs are quoted m Egyptian Pounds (LE), at a tIme when the exchange rate was 3 4 LEfUS $ The 
pnncipal opportumty to reduce the effect of Express on the envrronment IS to decrease the drag-out m the 
conveyonzed pre-treatment lInes There Will be es1lmated savmgs of 18,961 LE per year for these optIOns (4 5 
and 46) The capItal cost IS estImated to be no more than 5,050 LE Hence, a SImple payback penod of 32 
months These two optIOns alone Will reduce by 784 Kg the annual chemIcal dIscharge of potentIally metal 
beanng solutIOn 

If OptIOns 4 2 through 4 6, hIghlIghted m Table I-I are all Implemented The estimated savmgs m raw 
matenals Will be 2,972 Kg per year for aUXIlIary chemIcals consumptIOn mcludmg salt, 867 Kg of degreasmg 
SolutIon, 1,222 Kg of pIcklIng solutIon, 98 Kg of cleanmg solutIOn, and 785 Kg of phosphatmg chemIcals If 
the Pollution PreventIon Management System (Option 4 0) IS Implemented and the future pollutIon preventIOn 
optIOns (OptIOn 4 7) are Implemented, Best Industnal Practice values can be achIeved for pollutIOn generatIOn, 
water use, and energy consumptIOn per urnt surface area metal pre-treated and pamted 

The combmed effect of the ImplementatIOn of these recommendatIons Will be to 
1 Reduce the chemIcal load In the wastewater stream 
2 Reduce the wastewater flow rate 
3 Increase the probabIlIty that the wastewater Will meet the standards In the law 
4 Reduce the operating capItal and operating costs of a wastewater treatment plant If one IS reqwred 

The combined savmgs of the optIOns for whIch costs and saVings were developed WIll be as much as 114,250 
LE per year for a cost of approXImately 9,900 LE, YIelding a SImple payback penod of less than 1 month 

EnvlTonmental Pollution PreventIon Project (EP3) - AlexandrIa EnvlTonmental Imtlatlve I-I 
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Table 1-1 

Summary of Pollution Prevention Options 

Chapter Pollutton Prevention Option EnVIronmental Benefits Cost to Implement Annual Financial Payback Penod 
Benefits In In Months 

LElyear 
Implement a Pollutton Prevention Pollutton Prevention options Will 

40 Management System be Implemented WIth the greatest None To be determined -
environmental benefits 

Optimizing Electrostatic Powder Reduction In Powder 
4 1 Coating Operation Consumption of Approximately 0 92000 Immediate 

20% or 92 000 LE 
Reduction of Water Use by 63%, 

42 
Degreaslng Tank 01 Reduction of ChemiStry Losses b~ 

2350 1888 149 
Countercurrent Rinse 68% 
Configuration for Zero Discharge 
Pickling Tank D3 Reduction of ChemiStry Losses b~ 

i 43 Countercurrent Rinse 90% 2000 1142 210 
Configuration I 

Reduction of Water Use by 82% 
I 44 Cleaner Tank D7 Spray Rinse Reduction of ChemiStry Losses by 500 260 231 

Configuration 65% i 

Decrease Drag-Out In Reduction of Water Use by 87%, 
45 Conveyonzed Pre Treatment Reduction of ChemiStry Losses by 3800 12723 36 

line 1 45% I 
Decrease Drag-Out In Reduction of Water Use by 91% 

46 Conveyonzed Pre-Treatment Reduction of ChemiStry Losses by 1250 6238 24 
Line 3 39% 

47 
Future Pollution Prevention Investigate Ultrafiltration of 

To be Determined To be determined -Options Alkaline Cleaners 
Total 9900 114251 Immediate 

- -
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2.1 The ECEP Project 

CHAPTER 2 
OBJECTIVES 

DRAFT 

The Energy Conservahon and EnvIronment Project (ECEP) IS financed by the Umted States Agency for 
Internahonal Development (OS AID) The ProJect's purpose IS to encourage the EgyptIan Industry to adopt 
technIcally advanced and finanCially vIable management practIces, mcIudmg energy efficIency and polluhon 
preventIon PollutIon preventIOn focuses on reducmg pollutIon at the source as a way of aVOldmg costly 
treatment and reducmg enVIronmental lIabIlIty and complIance costs 

The Development Research and TechnologIcal Plannmg Center (DRTPC)/Carro UmverSIty IS one of three 
dIfferent agenCIes that are asSIgned to Implement ECEP practIces ECEPIDRTPC IS Implementmg m pnvate 
sector mdustrIes 

2.2 The EP3 Project 

The Agency for InternatIOnal Development (AID) IS ImplementIng an envIronmental pollutIOn preventIOn 
project (EP3) worldWide EP3 IS deSIgned to operate dIrectly With mdustry groups to prOVIde technIcal 
asSIstance m pollutIOn preventIOn, waste mInImIzatIOn, and clean technolOgies TechnIcal asSIstance IS 
delIvered 10 the form of 1) dIagnostIC studIes of selected mdustnes conducted by US and local experts, 2) 
recommendatIOns on measures to mmUnIze pollutIOn through the use of clean technologIes, 3) traImng and 
mformatIOn on EP3 practIces, 4) tours by local experts to the US to meet With theIr mdustnal counterparts that 
have successfully Implemented pollutIOn prevention measures, and 5) dlssemmahon of effectIve expenences m 
the program 

2.3 AlexandrIa EnVironmental InitIatIve 

The ObjectIve of thIS assessment was to asSISt an mdustry 10 the Greater Alexandna area m reducmg theIr 
Impact on the enVIronment whIle at the same tIme reducmg costs PartIcular emphasIS was placed upon wastes 
dIscharged to water, but, as WIth any mtegrated pollutIOn preventIOn assessment, the Impact of the faCIlIty on all 
media was conSIdered 

EnVironmental PollutIOn PreventIon Project (EP3) - AlexandrIa EnVIronmental ImtlatIve 2-1 
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CHAPTER 3 
BACKGROUND INFORMATION 

3.1 Company Background 

DRAFT 

Express IS located at Om Zeghew Road, EI AgamI, m the Greater Alexandna area Express's 240 
employees work 1 slnft, 280 days per year 

Express's products are waslnng maclnnes that are formed, assembled, powder coated, and/or enameled 
Express also powder coats alummum and steel parts supplIed by customers Table Al m the 
AppendIces SectIOn summanzes the productIon of this factory for the year 1996 Table A2 IS a 
summary of the raw matenals used to make these products, and the quantItIes and pnces of these raw 
matenals 

The followmg dIScussIon of the Express facIlItIes and products IS dIVided mto the five parts of the plant 
that we studIed, waslnng maclnne powder coatmg lme, customer powder coatmg lIne, enamelmg lme, 
alummum parts surface treatment, and utIlItIes For an overall plant layout, please refer to FIgure 3-1 m 
thIS sectIOn 

3.2 Washing Machine Powder Coating Line 

Waslnng maclnne body parts made of steel are powder coated on a dedIcated lme Parts are hung on an 
overhead conveyor that moves slowly through several process steps Parts are first pre-treated m a 
vertIcal spray unIt, then dned m an oven, coated WIth epoxy powder coatmg, and heated m a cunng 
oven FIgure 3-2 proVIdes a layout dIagram of the entIre hne The followmg IS a more detaIled 
descnptlon of these four process steps 

3 2 1 Pre-Treatment 

The pre-treatment step occurs m a vertIcal spray umt dIVIded mto three sectIOns, degreasmg, nnsmg, 
and pasSIvatIon 

3 2 1 1 Degreasmg 

The first sectIOn IS used to degrease the steel Iron phosphate and detergent are used m thiS step, and 
the applIed solutIOn IS heated to 65C by a Solar-fired heater The hot solutIOn IS contamed m a tank 
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under the spray umt, and the solutIon IS sprayed on the parts as they pass through that sectIon of the 
vertIcal spray umt The solutIOn that drams off the parts falls mto the tank under the spray urnt and IS 
reCIrculated by a pump 

3212RmslDg 

The second sectIon IS used to rmse the parts as they pass through that sectIon The rmsmg sectIon also 
uses sprays and a reCIrCulatIon tank Currently, mumcipal water IS added to the tank, and the tank 
overflows 

3 2 1 3 PassIVatIOn 

PassIvatIOn of the metal surface IS mostly done usmg hot water, however, sometImes a chromIc aCId 
solutIOn IS used Trus sectIOn IS configured the same way as the precedmg two sectIOns The urnt uses 
sprays and a reCIrculatIon tank 

3.2.2 Drymg 

The conveyor carnes the pre-treated parts mto the same oven that IS used for cunng The estImated 
reSIdence time of a part m the oven IS approxImately 20-30 mmutes 

3 2 3 Electrostatic Powder Coatmg 

Epoxy powder coatmg IS apphed manually usmg rugh pressure, compressed aIr guns If the parts to be 
coated are cylmdncal, two workers apply the coatmg, the first sprays the mSIde of the part at one spray 
booth, and the second worker sprays the outSIde of the part m a second spray booth that IS connected to 
the first The parts are carned through the spray booths by the same conveyor that carnes the parts 
through the other process steps 

324 Curmg 

The conveyor moves the powder-coated parts mto the vertIcal cunng oven The estimated reSIdence 
tIme of a part m the oven IS 20-30 mmutes The oven IS fired by Solar 

3.3 Customer Powder CoatIng Line 

EnVlfonmental PollutIOn PreventIon PrOject (EP3) - AlexandrIa EnvlronmentallmtIatlve 32 
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The customer powder coatmg lme operates m a slIllllar fasmon to the waslung maclune Ime That IS, 
there IS a vertIcal, spray urnt for pre-treatmg the parts, a dryIng oven, a powder coatmg sectIon, and a 
cunng oven Both steel parts and thIs Ime handles alwnmum parts, and the same chemIStry IS used 
FIgure 3-3 provides a layout dIagram of thIs lme 

3.3.1 Pre-Treatment 

The pre-treatment step occurs m a vertical spray urnt divided Into three sectIons, de-greasmg, rmSIng, 
and pasSivatIOn 

3 3 1 1 DegreaslDg 

The first section IS used to degrease the parts Iron phosphate IS used m thIs step, and a Solar-fired 
heater heats the applIed solutIon The hot solutIOn IS contained In a tank under the spray urnt, and the 
solution IS sprayed on the parts as they pass through that section of the vertical spray umt The solutIOn 
that drams off the parts falls Into the tank under the spray urnt and IS reCIrculated by a pump 

3312 RinSing 

The second sectIOn IS used to nnse the parts as they pass through that section The nnsmg sectIOn also 
uses sprays and a recirculatIOn tank Currently, munICipal water IS added to the tank, and the tank 
overflows 

3 3 1 3 PaSSIVatIOn 

PasSIvatIOn of the metal surface IS mostly done usmg hot water, however, sometImes a chromIC aCId 
solutIOn IS used ThIs sectIon IS configured the same way as the precedmg two sectIOns The unIt uses 
sprays and a reCIrculatIOn tank 

332 Drymg 

The conveyor carnes the pre-treated parts mto a drymg oven that IS fired by Solar The estimated 
reSIdence time of a part m the oven IS approXimately 20-30 mmutes 

3.3 3 Electrostatic Powder Coatmg 

Epoxy powder coatIng IS apphed manually USIng high pressure, compressed alr guns There are a senes 
of spray booths connected to each other, and one or more spray booths can be used by one or more 
workers, dependIng on the size and shape of the parts to be coated Parts are moved through these 
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spray booths by a slow-movmg conveyor There IS a separate, stand-alone spray booth that IS used for 
smaIl batches or odd colors The m-Ime spray booths all have cyclones and bag-houses connected to 
the exhaust to capture overspray, and the stand-alone booth has a cyclone collector 

3.3.4 Curmg 

The conveyor moves the powder-coated parts mto the vertical cunng oven The estimated resIdence 
tIme of a part m the oven IS 20-30 mmutes The oven IS fired by Solar 

3.4 Enameling Line 

EnamelIng of steel parts IS performed m a separate area from the powder coatIng hnes The process 
COnsIStS of surface pre-treatment, spray coatmg, and cunng 

3.4.1 Surface Pre-Treatment 

Surface pre-treatment of steel parts IS conducted m a senes of dIP tanks Rectangular, steel frame 
baskets are used to hold the cyhndncal parts, and a cham hOlst IS used to move the basket from tank to 
tank FIgure 3-4 provIdes a layout dIagram of thIs preparatIon step The five steps are as follows 

3 4 1 1 AlkalIne Degreasmg 

A heated (90°C) solutIOn compnsed of caustIc soda, detergent, sodIUm slhcate, and sodIUm carbonate IS 
used to degrease the parts m a smgle-sectIOn, rectangular tank The heat IS suppbed by a Solar fired 
heater 

3 4 1 2 Hot Rmse 

A separate, double-sectIOn, rectangular tank IS used to provIde a hot nnse The two sectIOns are 
connected so that the water flows freely between the sectIOns The parts are dIpped once III thIS tank 
The water IS heated to sooe 

3 4 1 3 Plcklmg 

PIcklIng IS performed m a separate smgle-sectlOn rectangular tank usmg hydrochlorIC aCId 
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3414Rmses 

Parts are nnsed m cold (ambIent temperature) water m a separate, double sectIOn, rectangular tank The 
parts are dIpped twIce, fIrst m the fIrst sectIon, then m the second sectIon 

3 4.1 5 PasslvatJon 

PasSIvatIon IS performed m a separate, smgle sectIon, rectangular tank usmg sodIUm carbonate 
SometImes borax IS added to the tank contents The temperature IS ambIent 

3.42 Drymg 

Parts are rur-dned 

3.4.3 EnamelIng 

The enamel coatmg IS appbed m two steps, spray applIcatIOn and cunng 

3 4 3 1 Spray ApplIcation 

Enamel coatmg IS applIed by lugh pressure arr guns (non-electrostatIC) m two spray booths The booths 
have exhaust fans, and the aIr IS blown mto the room WIthout any control It appears that thIS exhaust 
system was once configured for a control system, but only the open ducts remrun 

Both black enamel and wlute enamel are used m an approXImate ratIO of 2 1 The outSIde of cylmdncal 
parts are sprayed first WIth black enamel, then WIth wlute The mSlde of the parts are sprayed first WIth 
black enamel, then spattered WIth wlute enamel 

343"2 Cunng 

A remote controlled oven IS used to cure the enameled parts The sprayed parts are placed on a specIal 
pallet and are moved mto the oven by a remote-controlled, electnc powered umt The oven door also IS 
opened and closed remotely 
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3.5 Aluminum Parts Surface Treatment 

Some alummum parts are surface treated 10 a senes of three dtp tanks FIgure 3·5 provIdes a layout 
dtagram that Illustrates tlus process The steps are cleanmg, rmsmg, and mtratIon The parts are moved 
10 and out of the three tanks by hand 

3.5 1 Cleamng 

Clearung IS performed 10 a rectangular, stand-alone tank, usmg an sodium hydrOXIde based alkaltne 
solutIOn, heated at 70°C 

3.5.2 Rmsmg 

RInsmg IS performed 10 a rectangular, stand-alone statIc nnse tank CIty water at ambIent temperature 
IS used for make-up, and penodlcally replaced 

3.5.3 NitratIOn 

NItratIon IS performed 10 a rectangular, stand-alone tank usmg a mIld solutIOn of mtnc aCId No nnsmg 
follows thIS step Parts are SImply rur-dned 

3.6 UtilIty Information 

UtIlItIes at Express are compnsed of water supply, heated water, eleCtrICIty, fuel, and compressed aIr 

361 Water Supply 

The water IS fed to the plant through the CIty network The total consumptIOn was gIven as 120 m3/day 
The annual consumptIon, based on an 8 hr/day, and 240 day/yr plant operatIOns IS 33,600 m3 Water IS 
dlstnbuted mSIde the plant WIthout regulators or meters to mdIcate the consumptIon The pnce of the 
water IS 090 LE/m3 mcludmg wastewater fees (see AppendIX 4, for more detaIls on water supply and 
uses) 

362 Heated Water 

There IS no boIler at Express Heated water IS generated locally where needed by Solar-fired heaters 
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3.6.3 Wastewater 

Figure 3-6 IS a schematIc of the sewer system at the Express faclhty The Express plant does not have a 
wastewater treatment station for theIr mdustnal effluent Wastewater IS collected m two mam sewer 
lmes m the plant The fIrst lme, deSignated by the plant as the "heavy" wastewater lme, collects 
wastewater from the enamelmg preparatIon area, the washmg machme powder coatmg lme, and the 
vehicle parlong area (where vehicle washmg and mamtenance occur) Also dIschargmg mto this sewer 
lme are WC septic tank overflow, ramwater runoff, and the admmIstratlOn bwldmg WCs The second 
sewer hne, deSignated the "hght" wastewater lme by the plant, collects wastewater from the customer 
powder coating lme Also dlschargmg mto this hne are the overflow from a WC septIc system and 
rainwater runoff 

Tank No Tl collects the "heavy" wastewater, and tank No T3 collects the "hght" wastewater Tanks 
No T2 and T2 are percolatIOn tanks (they have only stones at the bottom) Tank No T2 collects 
wastewater from both TI and T3 A pump IS connected to Tank T2 and penodically dIscharges 
wastewater from that tank mto an mjectIOn well that IS 64 meters deep The plant mdicated that the 
pump operates when the level becomes too hIgh m the wastewater tanks and the sewer hnes 

Groundwater m the area of the plant IS very hIgh and IS WithIn approxlffiately 1 meter of the ground 
InsIde the wastewater tanks Therefore, there IS drrect connection between the plant's wastewater and 
the groundwater 
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CHAPTER 4 
ANALYSIS AND RECOMMENDATIONS 

IntroductIon 

ThIS RapId PollutIon Prevention DiagnostIc Assessment (RPPDA) was focused pnmanly on 
IdentIfymg processes and practIces m the Express facIlIty where pollutIon preventIon can reduce 
tOXIC and hazardous waste and can YIeld large econOmIC savmgs ThIs chapter contams an 
explanatIon of those pollutIon prevention opportunItIes and an explanatIon of how the 
ImplementatIon of those opportunItIes Will benefit the plant The chapter also contaIns a 
dISCUSSIon of the costs, benefits, obstacles, and other Issues that are related to ImplementatIOn of 
the opportumtIes 

ThIS chapter IS organIzed m the follOWing order OptIon 4 0 IS concerned With overall 
envIronmental management m the plant, optIon 4 1 presents a pollutIOn preventIon opportunIty 
that can YIeld a lugh econOmIC return, OptIOns 4 2 through 4 6 present opportunItIes for reductIOn 
of tOXIC and hazardous wastes, and optIon 4 7 deals With other pollutIOn preventIon 
opportumtIes 
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Pollution Prevention Options: 

4.0 Implement a Pollution Prevention Management System 
Pages 4-3 through 4-4 

4.1 Optimize Electrostatic Powder Coatmg OperatIOns 
Pages 4-4 through 4-8 

4.2 Degreasmg Tank Dl: Countercurrent Rmse ConfiguratIon 
Pages 4-9 through 4-16 

4 3 PicklIng Tank D3: Countercurrent Rmse ConfiguratIOn 
Pages 4-17 through 4-24 

4 4 Cleaner Tank D7. Spray Rmse ConfiguratIOn 
Pages 4-25 through 4-32 

4 5 Conveyorlzed Pre-Treatment Lme 1 Decrease Drag-Out Rate 
Pages 4-33 through 4-40 

4 6 Conveyorlzed Pre-Treatment Lme 2 Decrease Drag-Out Rate 
Pages 4-41 through 4-48 

4 6 Future PollutIOn PreventIOn OptIOns 
Page 4-49 
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Express Co. DRAFT 

4.0 Environmental Management System 

An EnvIronmental Management System IS cntIcal to the success of Express's efforts to comply 
With the law and to contInue to comply With the law m the future A PollutIon PreventIon 
Management System IS part of the overall EMS and IS the smgle most Important pollutIon 
preventIon opporturuty that a plant can Implement Therefore, thIs optIon IS placed ahead of all 
other diSCUSSIOns m thIs report 

Current SItuatIon Law 4 of 1994, Law 93 of 1962, and Law 48 of 1982 contam wastewater and 
emISSIon standards that must be met by March 1998 Express IS subject to both Law 4 and Law 
48 and may be subject to Law 93 when the plant IS connected to a sewer system 

The laws do not speCIfy what methods a company must use to comply TradItIonal methods of 
comphance mclude constructIOn and operatIon of wastewater treatment plants and gas cleamng 
deVIces 

Law 4 reqUIres compames to wnte and lmplement a Comphance ActIon Plan (CAP) that 
speCIfies how the company Will comply With the reqUIrements of the laws Express has not yet 
wntten a CAP Samples of the company's wastewater were taken to check If the plant effluent 
meets all of the reqUIrements of the laws Express IS under pressure to come mto comphance 
With wastewater and other dIscharge standards, and both local deadhnes and Law 4 deadlmes are 
demandmg actIOn now 

RecommendatIons Implement a PollutIOn PreventIon Management System before mvestmg 
money m wastewater treatment systems, or considenng anyone pollutIOn preventIon optIOn 
PollutIOn preventIOn offers an excellent approach to meetmg wastewater and emiSSIon standards 
Properly deSIgned pollutIOn preventIOn projects reduce dIscharges and emISSIOnS willIe paymg 
for themselves m a relatIvely short penod of tIme The projects then contmue to show cost 
savmgs after the payback penod 

Begm Implementmg the PollutIOn PreventIOn Management System ImmedIately because 
pollutIOn preventIOn IS often the best way to move toward meetmg envIronmental standards 
Make the PollutIOn PreventIOn Management System the basIS of a Comphance ActIOn Plan 
(CAP) for the plant Use the gUIdehnes m AppendIX A for creatmg the PollutIOn PreventIOn 
Management System 

It makes good finanCIal sense for a company to mcorporate pollutIOn preventIOn methods mto ItS 
CAP PollutIOn preventIOn measures can help reduce the capItal and operatmg costs of a 
treatment plant and can further help the plant meet the dIscharge standards 

Use the Pollutlon PreventIOn Management System as the process by WhICh InfOrmatIOn needed 
for an CAP IS developed and organIzed BegIn the plannIng process of the CAP WIth 
conSIderatIOn of pollutIOn preventIOn optIOns After measurement and determInatIOn of current 
condItIOns Implement a selected senes of promIsmg pollutIOn preventIOn optIOns Include 
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consideration of wastewater treatment mvestment and operatmg costs m the analysIs of candIdate 
optIOns 

Results Implementmg a PollutIOn Prevention Management System should result m a contmumg 
senes of Improvements m plant operatmg practices that achIeve reductions m waste dtscharges 
whIle paymg back mvestments WIthm a reasonable penod of tIme 

Inputs. AssumptIOns. and Calculations Assummg Express accepts our recommendatIOn and uses 
the gUIdelInes prOVided m AppendiX A, the plant's pollution prevention task force Will make 
assumptIOns and perfonn calculatIOns for benefits, costs, and payback penod 

Obstacles to Implementation The pollution preventIon approach to reducmg waste problems IS 
new to most EgyptIan compames At Express, several pollutIOn prevention optIons have already 
been mstalled, and others are planned Express Will benefit from these Installed options, 
however we beheve that fonnallzmg the pollution prevention process at Express Will result m far 
more benefits 

Some dIfficultIes may be expenenced m lIDplementmg a fonnahzed pollutIOn preventIon 
program, IncludIng pOSSible reSIstance to the Idea of haVIng employees partICIpate actIvely m the 
process We belIeve that, With tIme, both management and staff personnel Will become 
accustomed to thIs way ofworkmg, and the company ultlIDately Will profit from the changes 

The key to overcomIng any potentIal reSIstance IS strong and contInumg management 
commItment We're convmced that With the enhghtened management that IS present at Express, 
thIS actIOn Will occur, and a successful program Will result 

Schedule of ImplementatIOn FormatIon of a pollutIOn preventIOn task force can begIn 
ImmedIately WntIng a corporate enVIronmental polIcy could take one to three weeks The 
pollutIOn preventIon task force Will establIsh ItS own schedule of lIDplementatIOn for all of the 
actIVItIes to whIch It IS asSIgned 

4.1 Optimize Electrostatic Powder Coating OperatIOns 

Current SituatIOn In the electrostatIc epoxy powder coatmg system, parts rely on good 
electncal groundmg to rapIdly and evenly attract the epoxy powder partIcles to all surfaces 
ElectrostatIc powder coatmg transfer effiCIency can typIcally reach or even exceed 90 percent 
At Express, groundmg of parts IS compromIsed by a cured coatIng layer and OXIdatIOn on the 
surfaces of both conveyor racks and hangIng Wires For thIS reason, perhaps, the manual powder 
coatIng of parts does not achIeve a suffiCIent thIckness and addItIOnal manual powder coatIng IS 
reqUIred before oven cunng 

Recommendation Improve parts groundIng by an aggreSSIve cleanmg practIce for conveyor 
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racks and hangmg WIres Mechamcal cleanmg technIques are recommended to produce as clean 
a metal surface as reasonably possible Such technIques could mclude manual cbIppmg of 
coatmg accumulatIOns, dnllmg of coatIng accumulatIOns from rack holes, and surface roughIng 
by files or emery cloth The reqUIred cleanmg frequency for each rack and hangmg WIre would 
be determmed by expenence Also, the conveyor system's ground connection should be 
Improved by connectmg a Wire to a properly deSigned factory ground Connection to a nearby 
metallIc water supply pipe could also offer a Viable groundmg 

Improved parts groundmg would mcrease the effiCiency of the electrostatic powder coatIng 
process and result m a more umform coatmg thIckness Greater thIckness unIfOrmIty means 
applymg less epoxy powder to achIeve the mmImum thIckness reqUIrement 

Results Savmgs m powder purchases of approxImately 92,000 LE/year are achIevable With no 
capItal mvestment, and represent a reductIOn of 4,000 kg/year of powder consumption 

WhIle thIs optlon mvolves no dIrectly measurable enVIronmental benefit, Improved transfer 
effiCIency to the parts should result m 1) reduced loadmgs to the eXlstmg over spray collectlon 
system, 2) reduced potentlal for powder losses to the workplace atmosphere, and 3) energy 
savmgs from Improved productlon effiCiency 

Input, assumptIOns and calculatIons Durmg the Assessment, a SImple volt-ohm meter (VOM 
or multI-tester) was used to measure reSIstance to ground of parts bemg electrostatIcally powder 
coated WIth uncleaned racks, the measured reSIstance was greater than one megohm (one 
mIlhon ohms) for all parts checked On a cleaner rack, reSIstance measurement mdicated only 
1,000 ohms More aggreSSIve cleanmg of the rack and Wires would certaInly reduce the 
reSIstance to ground even further 

A second test was performed to determme the effect of hIgh and low reSIstIVity on the thIckness 
of the fimshed powder coatmg A set of 10 parts of IdentIcal shapes were chosen to be 
suspended to the racks and manually grounded With an electncal WIre whIle bemg processed 
Powder coatmg thIckness was measured on thIs grounded set of parts and compared With a 
thIckness measurement campaIgn performed on parts processed m the normal condItIOns Table 
# 4 1 1 & 4 1 2 show the results of thIckness measurements for each set 

F or parts processed usmg the normal powder coatmg procedure, coatmg thIckness ranged from 
38 a to 980 mIcrons ThIckness measurements averaged 62 6 mIcrons 
For parts processed usmg the "external ground arrangement", coatmg thIckness ranged from 44 0 
to 99 0 microns, WIth an average thickness of 73 5 microns 

In thiS extremely lImited test, the mInImum thIckness mcreased by 22% whIle the standard 
deVIatIOn decreased by 22%, when the groundmg was Improved These changes are Important If 
savmgs m powder consumptIOn are to be realIzed 

The test results suggest that Express could contmue to meet a gIven mmimum coatmg thIckness 
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wlnle applymg a lower average tluckness, and therefore obtammg a more even coatIng Because 
the test perfonned dunng the Assessment was so lmuted m scope, It IS c:hfficult to draw 
quantItatIve conclusIOns WIth certamty 

It IS assumed for the purpose of tlus analysIs, that for a gIven mmunum coatmg tluckness, 
approxnnately 20 to 22% less powder could be applIed onto the parts WIth an Improved 
groundmg TIns would dIrectly translate mto a reductIon of approxImately 20% of the average 
coatIng tluckness for all productlon, and a correspondmg reductlon of powder consumptlon 

Assummg an annual powder consumptIon of 20,000 Kg/year (epoxy) costIng 23 LElKg the 
annual purchases amount to 460,000 LE/year 

Savmgs of 20% would represent 92,000 LE/year 

WhIle there IS no capItal cost associated WIth thIs optIon, a labor charge that should mcurred to 
Implement the recommended aggreSSIve rack/WIre clearung program It IS not possIble 
at thIS pomt to accurately premct the amount oflabor reqmred by thIs optlon 

Obstacles to ImplementatIOn There are no techrucal or fmancial obstacles to Implementmg 
tlus optIOn Any potentIal techrucal questIons can be answered by mexpensive expenments 
Tnal runs WIll allow the plant personnel to establIsh the mmtmum rack/WIre clearung 
reqmrements that would proVIde acceptable product coatmg uruformity 
Upon ImplementatIOn of the optIOn, staff traImng and momtonng WIll be needed so that new 
procedures are properly adopted and conSIstently executed 

Schedule of ImplementatIOn Smce tlus optIOn IS only a procedural change optIon, 
ImplementatIOn can be made promptly upon the conclUSIOn of tests Estabhshmg the mimmum 
clearung reqUIrement and ImmedIately Implementmg the changes could be completed m one to 
two weeks 
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Table 
TopIc 
Factory 
Process 
Lme/Step 
Condition 

Part Pnint 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

MInimum Thickness 
MaXimum Thickness 
Average Thickness 
Standard DeViation 

411 
Thickness Test 
Express Company 
Powder Coatmg 
Washing Machines/Smail Washer Coatmg 
Uncleaned Racks and Hangers 

1 
48 
36 
58 
62 
55 
53 
49 
71 
58 
59 
86 
81 
82 
75 
96 

2 3 
41 48 
68 65 
49 57 
68 54 
68 59 
58 38 
60 70 
76 70 
50 53 
62 64 
82 93 
78 73 
70 84 
79 75 
87 80 

36 mIcrons 
98 microns 

626 mIcrons 
144 microns 

4 
50 
62 
55 
52 
66 
42 
60 
61 
58 
52 
80 
90 
70 
98 
90 

5 
43 
64 
45 
41 
54 
43 
39 
67 
56 
53 
73 
72 
80 
76 
73 

EnVironmental Pollution Prevention Project (EP3) - Alexandna EnVironment Initiative 

DRAFT 

6 7 8 9 10 Average 
47 52 52 50 48 479 _I 

66 69 58 52 62 602 I 
46 51 52 50 66 529 I 
48 45 56 42 60 528 
64 51 52 50 54 573 
42 41 36 59 53 465 
46 51 58 42 57 532 
60 56 57 59 59 636 
56 52 57 48 51 539 
51 67 72 62 63 605 
75 87 83 87 83 829 
77 66 63 82 52 734 
69 84 71 82 55 747 
69 90 90 47 78 777 
84 80 85 77 64 816 
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Table 
TopIc 
Factory 
Process 
Line/Step 
Condlbon 

Pan D~· ... t 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Minimum Thickness 
MaXimum Thickness 
Average Thickness 
Standard DeViation 

Summary 
Table # 413 

1 1 

1 2 

Improvement "10 

ConclusIon 

412 
ThIckness Test 
Express Com~any 
Powder Coatmg 
Washing Machines/Smail Washer Coating 
Clean Racks and Hangers 

1 
63 
44 
64 
67 
88 
61 
80 
64 
71 
52 

Case 

Uncleaned 
Clean 

2 3 
72 60 
47 75 
58 80 
61 83 
54 59 
77 77 
73 88 
57 95 
66 79 
63 58 

44 microns 
99 microns 

735 microns 
113 microns 

Mm Max 

36 98 
44 99 

22% 1% 

4 5 
56 65 
85 66 
72 84 
86 73 
69 68 
87 85 
51 68 
84 74 
82 79 
68 80 

Std Dev Average I 
144 626 , 

113 735 
-22% 17% I 

6 
94 
73 
75 
86 
67 
86 
83 
75 
88 
69 

The expenment mdlcates that a 20% Improvement m transfer 
efficiency could be expected from an operation wlfh better parl groundmg 

7 
64 
63 
76 
80 
79 
68 
75 
99 
86 
67 

Cost to Implement a LE No significant capital mvestment IS reqUired to Implement this option 
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8 9 10 Averaae 
65 75 73 687 
70 62 77 662 
83 75 89 756 
96 81 88 801 
62 83 75 704 
77 69 60 747 
81 74 77 75 
57 77 69 751 
81 96 76 804 
77 71 82 687 
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Option # 4 2 Degreaslng Tank 01 Countercurrent Rinse Configuration for Zero DIs 

Summary of Annual Savings 

Annual Annual Annual Losses Annual Cost 
Water Use Water Cost of Chemistries of 
In m3 In LE In Kg Chemistry 

Losses In 

LE 
Current 
Configuration 112 10073 126763 266519 
Recommended 
Configuration 41 3708 40000 84100 
Reduction % 63% 68% 
Annual Savings 71 64 868 1824 

Total Savings 1888 LElyear 

Summary of Capital Investments 

Capital 
Investment 
In LE 

Modify Tank D2 to 
Counterflow Rinse 25000 
Drip Board 5000 
Counterflow Pipe 5000 
Filter System 150000 
Agitate Tank D2 50000 
Total 235000 

Investment 2350 LE 

IPayback Period- 1 2 years or 149 months 
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Figure 4-2 : WASHER LINE, DIP SURFACE PRE-TREATMENT 
TANKS #Dl, D2 & D2b. 

Current Configuration 

30LPH 

""1/ 
DO 024 LPH 

r--------------------------~ 
I I 
I I 
I 

Degreaser, Dl 
T=90°C 

StatIc RInse, D2 
11 7 gpl 

Recommended Configuration 

30LPH 

"" I / ~ __ D .. Q .. '02.4.LPH _____ .. 
I I 

Degreaser, Dl 
T=900C 

Summary 
Zero Discharge 

- Convert tank D2 to a 2-stage counter flowmg nnse 
- Add a dnp board between tanks D 1 & 02 

Dumps to 
the sewer 

DJ:t ... Q 2~LLPH 
I 

- Counter flow nnse water from 02 to D1 (by gravIty) 
- Change dump schedule of tank Dl from 3 times a year to once a year 
- Add agItation In nnses D2 and D2b 
- Add contInUOUS filtration system 
- ElImInate dumps of tank 02 

DR 17 

DR 13,300 
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Current SituatIOn Tanks Dl & D2, Degreasmg Step. 

The quabty of the rmal nnse tank can be Improved and drag-out to the next tank reduced 
The estImated dllution ratIo of 17 0 clearly mdIcate an opporturuty for process Improvement 
wlule reducmg the potentIal for wastewater pollutIOn 

Rmse tank #D2 IS not agItated, and as a consequence, only floatIng solIds are evacuated by 
overflowmg to the sewer Sohds heaVIer than water settle m the bottom of the tank necessitatmg 
frequent tank dumps for cleanmg 

A spare rlDse tank IS available after D2 Usmg It as an extra rmse step would allow better 
nnsmg 

Refer to Figure 4 2 for a schematIc dIagram of the degreasmg step The dIagram depIcts the 
current and recommended configuratIons for tlus step, and proVIdes mformatIon on chemIcal 
concentratIOns and water flow rates 

Recommendations 

The recommendatIOns below rum at Improvmg the qUalIty of nnse m the degreasmg process 
whIle mirumIzmg degreasmg solutIOn drag-out to the next process step, and accomplIshmg zero 
dIscharge operatIon 

1 Add a drip board between Tank Dl and D2 to allow for dIrect drag-out return to the 
process tank, whIle mmIffilzmg spIlls of chemIcals onto the floor 

2 Convert tank D2 to a 2-stage counterflowmg rmse 
3 Change the dump schedule of tank Dl from 3 tImes per year to once a year 
4 EhmlDate all dumps of tank D2 
5 Add air agItation to tank D2 & D2b to Improve nnsmg effiCIency 
6 Add a contlDuous filtratIOn system on tanks Dl operatmg even when the tank IS cooled 

down over the week-end Such filtratIOn should remove tYPICal solIds, and some 011 and 
grease contamInants and therefore conSIderably extend the useful bath hfe 

Results FIgure 4-2 shows that under the above descnbed operatmg condItIOns there would be a 
substantIal Improvement m nnse qualIty, WIth a dIlutIOn ratIO mcreasIng from 17 to 13 300 

An estimated total savmgs of about 1,888 LE per year WIll be realIzed WIth a small capItal 
Investment of about 2,350 LE for tank modIficatIOns and the filter system The sImple payback 
penod of thIS capItal cost wtll be approxImately 1 2 year ContnbutIng to the cost savmgs, there 
will be reductIOns of about 

870 Kg/year of degreasmg solutIOn currently dIscharged through drag-out losses (a 68% 
reductIOn) 

2 71 CUbIC meters per year of water consumptIon and dIscharge (a 63% reductIon) 
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All savmgs m costs and consumpnon are based upon producnon rates proVIded by Express 
management for 1996, dunng the data collection phase of the Assessment If needed, the 
company can adjust these figures to reflect more recent producnon rates 

Input. assumptIons and calculatIons Assumpnons used to perform calculatIOns contamed m 
the engmeenng spreadsheets tables, are as follows 

1 
2 

3 

drag-out tests performed on site led to an estlmated value of 0 24 lIters per hour (LPH) 
operator techruque from parts transfer from one tank to another seemed adequate to 
mirumize contamInatIon of nnse and other process tanks 
A dIlunon rano of 1,000 provIde the mIrumum nnse water qualIty acceptable for most 
processes 

See also tables 4 2 1 through 4 2 4 for addItIonal assumpnons and calculatiOns m the followmg 
pages 

Note Figure 4-2 contams results of calculanons performed With Rznsecalc, a specIalIzed 
software developed by CAl Engmeenng m May 1995 Rznsecalc calculates nnse water usage 
mcludmg evaporatIon for vanous nnsmg configuranons, based on mputs of drag-out rate, 
chemIcal concentratIOn, temperature, volume and open surface area of the process tank, and the 
target drag-out concentratIOn m the last (cleanest) nnse In addlnon to nnse water reqwrements, 
Rmsecalc calculates chemIcal losses and expected concentrations 

Obstacles to Implementation There IS no SIgnIficant fmancial obstacle to Implementmg these 
recommendatIOns TechnIcal questIOns can be answered by expenments and by technIcal 
aSSIstance from ECEPlEP3 CollaboratIOn With a tank fabncator Will allow staff to select the 
optImum tank deSIgn for counterflowmg operanon Upon ImplementatIOn of the 
recommendatIOns, staff trammg and momtonng wIll be needed so that new procedures (reduced 
dump schedules, and use of tank covers) are properly adopted and consistently executed 

Schedule of Implementation All recommendatIOns lIsted for thIs process step can be 
Implemented Immediately upon evaluatIOn of the work reqwred from the tank fabncator 
InstallatIOn of the air spargmg deVices and modIficatIOn of counterflowmg arrangements should 
reqwre Just a few weeks Dependmg on parts availabIhty, full ImplementatIOn of the 
recommendatIOns should take about 1-2 months ASSIstance from ECEP-EP3 dunng ImtIal 
tnals, mstallatIOn start~up and stafftrammg can ease any ImplementatIOn concerns 
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Table # 

TopIc: 
Plant. 
Process. 
LIDe/Step. 

Assumptions 
Hours per shift 
Shifts per day 
Day per Year 
Intermittent Value 
Month per year 
Weeks per year 
Tank Capacity 

Cost of water 

Calculations 

Flowing Tanks 

D2 

Rinse Total 

Process Tanks 

D2 
D1 

Process Total 

4.2.1 
Annual Water Cost Calculabon (current) 
Express Company 
DIp Surface Pre-Treatment, Washer Lme 
Degreaser Tank # D 1, D2 and D2b 

Flow 

0 

Dump§ 

1 
033 

5 Hours 
1 Shift 

280 Days 
5 Hours ON per day 

12 Month 
52 Weeks 

2 M3 

09 LElM3 

Unit Der Umt M3 
LM3 MnH Converted 

L H 0 
0 
0 
0 
0 

Unit per Unit m3 
CM3 HSDMW Converted 

C W 200 
C M 066 

000 
000 
000 
000 

Rinse + Process Total 
Total Annual Cost 

111 92 m3/year of water 
100 73 LE per year 

M3/Year 

0 
0 
0 
0 
0 

0 

m3/Year 

10400 
792 
000 
000 
000 
000 

111 92 

Environmental Pollution Prevention Project (EP3) - Alexandria Environment Initiative 

Adjusted for Water Cost 
Intermittent LE/year 

0 
0 
0 
0 
0 

0 000 

Water Cost 
LElvear 

10073 
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Table## 4.1.1 
TopIc: Annual Water Cost Calculatlon (recommended) 

Plant: 
Process: 
LlDelStep: 

Assumptions 
Hours per shift 
Shifts per day 
Day per Year 
Intermittent Value 
Month per year 
Weeks per year 
Tank Capacity 

Cost of water 

Calculations 

Flowmg Tanks 

02 

Rmse Total 

Process Tanks 

02 
01 

Process Total 

Express Company 
DIP Surface Pre-Treatment, Washer Lme 
Degreaser Tank # D 1. D2 and D2b 

Flow 

28 

Dumps 

0 
0083 

5 Hours 
1 Shift 

280 Days 
5 Hours ON per day 

12 Month 
52 Weeks 
2 M3 

09 LElM3 

Unit !Jer Umt M3 
LM3 MnH Converted 

L H 0028 
0 
0 
0 
0 

Umt per Unit m3 
CM3 HSDMW Converted 

C M 000 
C M 017 

000 
000 
000 
000 

Rmse + Process Total 
Total Annual Cost 

4120 m3/year otwater 
37 08 LE per year 

M3IYear 

392 
0 
0 
0 
0 

392 

m3IYear 

000 
200 
000 
000 
000 
000 
200 

EnvIronmental PollutIon PreventIon Project (EP3) - Alexandna EnvIronment InitIatIve 

Adlusted for Water Cost 
Interrmttent LE/Vear 

392 
0 
0 
0 
0 

392 3528 

Water Cost 
LE/year 

180 

I 
..... 
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Table # 4.2.3 
TopIc: Drag-Out Estunabon (cWTent) 
Plant" Express Company 
Process: DIp SUlface Pre-Treatment, Washer Lme 
Line/Step: Degreaser Tank # D 1, D2 and D2b 

Assumptions 
Rinse waters show eVidence of Impuntles ranging from deposit In the bottom of the tank to floating matenals 
Parts are very vanable In shape and surface area 
Virtually all the production IS handled In large baskets 
Drainage over the tank IS allowed 

Unrts Conversions 
Gallons/ 

83 

Production Datas 
Annual 
Production 

1000 m2 

Chemistry Losses 
Bath TDS 
Cost/Kg 
Chemical Loss 
Annual Cost 

Gal->LJter 

Working 
Hours/year 

1400 

200 grams per liter 
210 LElKg 

67 63 Kg/year 
142 19 LElyear 

314155 

Cost of Process Dumps 

Tank D1 IS dumped 
and costs 

EnVironmental Pollution Prevention Project (EP3) - Alexandrra EnVironment Inrtlatlve 

3 times/year 
2523 LElyear 
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Table # 4.2.4 
TopIc: Drag-Out EstunatIon (recommended) 
Plant Express Company 
Process: DIP Surface Pre-Treatment, Washer Lme 
Lme/Step: Degreaser Tank # Dl, D2 and D2b 

Assumptions 
RlOse waters show eVidence of Impuntles ranglOg from deposit 10 the bottom of the tank, to floating matenals 
Parts are very vanable 10 shape and surface area 
Virtually all the production IS handled In large baskets 
Drainage over the tank IS allowed 

Units Conversions 
Gal/ansi 

83 

Production Datas 
Annual 
Production 

1000 m2 

Chemistry Losses 
8ath 70S 
Cost/Kg 
Chemical Loss 
Annual Cost 

Gal->l.Jter 

Working 
Hours/year 

1400 

200 grams per liter 
210 LElKg 
000 Kg/year 
000 LElyear 

314155 

Cost of Process Dumps 

Tank D1 IS dumped 1 times/year 
and costs 841 LElyear 

EnVironmental Pollution Prevention Project (EP3) - Alexandna EnVIronment Initiative Page 4-16 
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Express Company DRAFT 

Optlon# 43 Pickling Tank 03 Countercurrent Rinse Configuration 

Summary of Annual Savings 

Annual Annual Annual Losses Annual 
Water Use In Water Cost of Chemistries Cost of 
m3 In LE In Kg Chemistry 

Losses In 

LE 
Current 
Configuration 54 4860 135345 135345 
Recommended 
Configuration 144 12924 13095 13095 
Reduction % NA 90% 
Annual Savings -90 -81 1223 1223 

Total Savings 1142 LElyear 

Summary of Capital Investments 

Capital 
Investment In 

LE 
Tank Covers 150000 
Agitate 04 & 05 50000 
Total 200000 

Investment 2000 LE 

~ Payback Period 1 8 years or 21 0 months 

EnVIronmental PollutIon PreventIon Project (EP3) - Alexandria EnVIronment 100tlatlve Page 4-17 



Express Co. Draft 

Figure 4-3 : WASHER LINE, DIP SURFACE PRE-TREATMENT 
TANKS D3, D4, D5 & D6 

Current Configuration 

DO 024LPH DO 024LPH ,..-------, ,..----------------------1 1 1 

1 Y 1 1 
1 

r-------~~ ~~----~~ 

Drag-out, 
D4 

~----l.. 206 gpl 
'-------' 

Make-Up 

DR = 1 76 

Recommended Configuration 

\;;;7 
L:J 

165 LPM 

DO 024LPH DO o 24LPH DO 024 LPH ,..-------1 
1 I 
1 

Make-Up 

Summary 

- Use eXIstmg empty tank as a flowmg nnse 
- Cover all tanks when not muse 
- Add aIr agItatIOn m tank D4 & D5 

No Metals 
Expected 

DR =90 

- Reduce tank D3 dump schedule from tWIce a year to once a year 
- Reduce tank D6 dump schedule from once a week to once every 3 months 
- Add a contmuous 1 65 LPM flow rate to the last rmse tank D5 
- Add drIp boards between all tanks 

EnVIronmental PollutIOn PreventIOn Project (EP3) - AlexandrIa EnVIronment ImtIatIve 4-18 
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Express Co. DRAFT 

Current SituatIon Tanks D3, D4, D5, & D6, Plcklmg Step 

The quahty of the fmal rmse tank D4 can be Improved and drag-out (contamInatIon) mto the 
next tank D6 reduced The estunated dIlution ratIo of less than 2 0 clearly mrucate an 
opportunIty for process nnprovement whI.le reducmg the potential for wastewater pollution 

RInse tank #D4 IS a statIc drag-out tank with no agJtatJon, and, as a consequence, hIgh 
concentratIon of plcklmg solutIon accumulate and IS subsequently dragged-out to the passivatIon 
process tank 

A spare rmse tank IS avaIlable after D4 Usmg It as an extra nnse step would allow better 
nnsmg 

Refer to FIgure 4 3 for a schematIc diagram of the plcklmg step The dIagram depICts the current 
and recommended configuratIons for thIs step, and prOVIdes mformatIOn on chemIcal 
concentratIOns and water flow rates 

RecommendatIOns 

The recommendatIOns below rum at nnprovmg nnsewater qualIty whIle nunmuzmg solutIOn 
drag-out to the next process step 

Add drip boards between each tank to allow for dIrect drag-out return to the prevIOUS 
tank, willIe mlrumlzmg spIlls onto the floor 

2 Convert empty tank D5 to a nnse tank with 1 65 LPM City water overflow and obtam 
a better dIlutIOn ratIO m thIs final nnse 

3 Change tank D3 dump schedule from twice a year to once a year 
4 Change tank D6 dump schedule from once a week to 4 tImes a year 
5 Add air agitation to tanks D4 & D5 to Improve nnsmg effiCIency 
6 Add covers to all tanks when not m use to mmimize dust contammatIOn from the 

atmosphere 

Results FIgure 4-3 shows that under the above descnbed operatmg condItIons there would be a 
substantIal Improvement m nnse qualIty, With a dIlutIOn ratIO mcreasmg from 1 7 to 900 

An estImated total savmgs of about 1,142 LE per year WIll be realIzed With a very small capItal 
mvestment of about 530 LE for the tank modificatIOns The SImple payback penod of thIS capItal 
cost wIll be approxImately 5 6 months Contnbutmg to the cost savmgs, there wIll be reductIOns 
of about 

1 223 Kg/year of degreasmg solutIOn currently discharged through drag-out losses (a 
90% reductIOn) 

All savmgs m costs and consumptlOn are based upon productlOn rates proVided by Express 
management for 1996, dunng the data collectlOn phase of the Assessment If needed, the 

Envlfonmental PollutIOn Prevention Project (EP3) - Alexandria EnVironmental Imtlative 4-19 



Express Co. DRAFT 

company can adjust these figures to reflect more recent productIon rates 

Input, assumpnons and calculanons AssumptIons used to perform calculatIons contaIned m 
the engmeenng spreadsheets tables, are as follows 

1 drag-out tests performed on SIte led to an estImated value of 0 24 lIters per hour (LPH) 
2 operator techruque from parts transfer from one tank to another seemed adequate to 

mmnruze contannnatIon of rmse and other process tanks 
3 A dIlutIon ratIo of about 900 proVIde the mmImum rmse water qualIty acceptable for 

most processes 

See also tables 4 3 1 through 4 3 4 for additIonal asSumptIOns and calculatIOns m the followmg 
pages 

Note FIgure 4-3 contams results of calculatIons performed With Rmsecalc, a specIalIzed 
software developed by CAl Engmeenng m May 1995 Rmsecalc calculates nnse water usage 
mcludmg evaporatIOn for vanous nnsmg configuratIOns, based on mputs of drag-out rate, 
chemIcal concentratIon, temperature, volume and open surface area of the process tank, and the 
target drag-out concentratIon m the last (cleanest) nnse In addItIon to rmse water reqUIrements, 
Rmsecalc calculates chemIcal losses and expected concentratIons 

Obstacles to ImplementatIOn There IS no sIgruficant fmanclal obstacle to Implementmg these 
recommendations Techrucal questIOns can be answered by expenments and by techrucal 
asSIstance from ECEPlEP3 CollaboratIOn With a tank fabncator Will allow staff to deSign easy 
to handle tank covers Upon ImplementatIOn of the recommendatIOns, staff trammg and 
morutonng Will be needed so that new procedures (reduced dump schedules, and use of tank 
covers) are properly adopted and consIstently executed 

Schedule of ImplementatIOn All recommendatIOns lIsted for thIs process step can be 
Implemented ImmedIately upon evaluatIOn of the work reqUIred from the tank fabncator 
InstallatIOn of the aIr spargmg deVices should reqUIre Just a few weeks Dependmg on parts 
availabIlIty, full ImplementatIOn of the recommendatIOns should take about 1-2 months 
ASSistance from ECEP-EP3 dunng mltlal tnals, mstallatIOn start-up and staff trammg can ease 
any ImplementatIon concerns 

EnvITonmental Pollution Prevention Project (EP3) - Alexandna EnvITonmental ImtIatlve 4-20 
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Table # 

Topic: 
Plant: 
Process· 
Line/Step. 

Assumptions 
Hours per shift 
Shifts per day 
Day per Year 
Intermittent Value 
Month per year 
Weeks per year 
Tank Capacity 

Cost of water 

Calculations 

Flowma Tanks 

04 

Rmse Total 

Process Tanks 

03 
04 
05 
06 

Process Total 

4.31 
Annual Water Cost CalculatIon (current) 

Express Company 
DIP Swface Pre-Treatment, Washer Lme 
PIcklmg Tank: D3, D4, D5 and D6 

Flow 

5 Hours 
1 Shift 

280 Days 
5 Hours ON per day 

12 Month 
52 Weeks 

1 M3 

09 LElM3 

Unit per Unit M3 
L..M3 MnH Converted 

0 L Mn 0 
0 
0 
0 
0 

Dumps Unit per Unit m3 
CM3 HSDMW Converted 

017 C M 017 
0 C 0 000 
0 C W 000 
1 C W 100 

000 
000 

Rmse + Process Total 
Total Annual Cost 

54 00 m3/year of water 
48 60 LE per year 

M3/Year 

0 
0 
0 
0 
0 

0 

m3/Year 

200 
000 
000 

5200 
000 
000 

5400 

EnVironmental Pollution Prevention Project (EP3) - Alexandria EnVironment Initiative 

Adjusted for Water Cost 
Intermittent LE/year 

0 
0 
0 
0 
0 

0 000 

Water Cost 
LE/year 

4860 
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Table # 4.3.2 

TopIc: Annual Water Cost CalculatIon (recommended) 

Plant: 
Process: 
LmelStep: 

Assumptions 
Hours per shift 
Shifts per day­
Day per Year 
Intermittent Value 
Month per year 
Weeks per year 
Tank Capacity 

Cost of water 

Calculations 

Flowmg Tanks 

05 

Rmse Total 

Process Tanks 

03 
04 
05 
06 

Process Total 

Express Company 
DIp Surface Pre-Trea1ment, Washer Lme 

Plcklmg Tank 03, 04, D5 and D6 

Flow 

165 

Dumps 

0083 
0 
0 

0333 

5 Hours 
1 Shift 

280 Days 
5 Hours ON per day 

12 Month 
52 Weeks 

1 M3 

09 LElM3 

Umt~r Unit M3 
LM3 MnH Converted 

L Mn 000165 
0 
0 
0 
0 

Umtper Unit m3 
CM3 HSDMW Converted 

C M 008 
C M 000 
C M 000 
C M 033 

000 
000 

Rmse + Process Total 
Total Annual Cost 

14360 m3/year of water 
129 24 LE per year 

M3IYear 

1386 
0 
0 
0 
0 

1386 

m3lYear 

100 
000 
000 
400 
000 
000 
500 

EnVironmental Pollution Prevention Project (EP3) - Alexandria EnVironment Initiative 

AdJusted for Water Cost 
Intermittent LElvear 

1386 
0 
0 
0 
0 

1386 12474 

Water Cost 
LElvear 

450 
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Table## 4.3.3 
Topic: Drag-Out EstunatlOn (current) 
Plant: Express Company 
Process: DIp Surface Pre-Treatment, Washer Lme 
LmelStep: Plcklmg Tank D3, D4, D5 and D6 

Assumptions 
Rinse waters show eVidence of Impurities ranging from deposit In the bottom of the tank, to floating matenals 
Parts are very vanable In shape and surface area 
Virtually all the production IS handled In large baskets 
Drainage over the tank IS allowed 

Units Conversions 
Gallons I S 

83 

Production Oatas 
Annual 
Production 

1000 m2 

Chemistry Losses 
8ath TDS 
Cost/Kg 
ChemIcal Loss 
Annual Cost 

Gal->lJter 

Working 
Hours/year 

1400 

25 grams per liter 
1 LElKg 

845 Kg/year 
845 LElyear 

314155 

Gal I hrs 
006 

Cost of Process Dumps 

Tank 06 IS dumped 52 times per year 
and costs 1300 LElyear 
Tank 03 IS dumped 2 times per year 
and costs 45 LElyear 

EnVironmental Pollution Prevention Project (EP3) - Alexandna EnVironment Initiative Page 4-23 



Table # 4.3.4 
TopIc: Ithag-()utEstrnnaoon(reconunended) 
Plant: Express Company 
Process: OIP Surface Pre-Treatment, Washer Lme 
Lme/Step: Plcklmg Tank D3, 04, 05 and 06 

Assumptions 
Rinse waters show eVidence of Impuntles ranging from deposit In the bottom of the tank, to floating matenals 
Parts are very vanable In shape and surface area 
Virtually all the productton IS handled In large baskets 
Drainage over the tank IS allowed 

Units Conversions 
IGallons I I Sq Ft I I Gal->iJter 
1 83 I 1000 I I 314155 

Production Datas 
Annual 
Production 

1000 m2 

Drag-out Values In 

liJter~our I 
I 024 I 

Chemistry Losses 
8ath TDS 
Cost/Kg 
Chemical Loss 
Annual Cost 

Working 
Hours/year 

1400 

JiJters per day_ 
I 205 I 

25 grams per liter 
1 LElKg 

845 Kg/year 
845 LElyear 

Sq Ft ->M~iJterS/M2 I 
9290 103381541 

iJters/year I M3/year I Gal I hrs 
338 15 I 034 I 006 

Cost of Process Dumps 

Tank 06 IS dumped 
and costs 100 LElyear 
Tank 03 IS dumped 
and costs 22 5 LE/year 

EnVironmental Pollution Prevention Project (EP3) - Alexandria EnVIronment Inltratlve 

IGallda!L 
I 054 

4 tImes per year 

1 times per year 
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Express Company DRAFT 

Optlon# 44 Cleaner Tank 07 Spray Rinse Configuration 

Summary of Annual Savings 

Annual Annual Annual Losses Annual 
Water Use In Water Cost of Chemlstnes Cost of 
m3 In LE In Kg ChemIstry 

Losses In 

LE 
Current 
Configuration 71 6389 16087 32174 
Recommended 
Configuration 13 1146 6330 11405 
Reduction % 82% 65% 
Annual Savings 58 52 98 208 

Total Savings 260 LElyear 

Summary of Capital Investments 

Capital 
Investment In 

LE 
Covers & Drip 10000 
Boards 
Drain Bar Over 
07 08 & 09 15000 
Spray Gun 5000 
Agitation 08 and 
08 20000 
Total 50000 

Investment 500 LE 

IPayback Period 1 9 years or 23 1 months 

Environmental Pollution Prevention Project (EP3) Alexandria Environment Initiative Page 4-25 



Express Co. Draft 

Figure 4-4: WASBERLINE, DIP SURFACE PRE-TREATMENT 
TANKS # D7 & D8 

Current ConfiguratIon 

13GPH DO 04 LPH DO 04 LPH 

\11 ~------------------ ~---------------------------

Alkaline Cleaner, 
D7, 70°C 

35 gpl 

I 

DR 70 

Recommended Configuration 

13GPH 

\1/ DO 008 LPH 

I 

t--------------· \ , 
\ Empty tank " 

\ I 
\ , , , 

\ I 

,--------' 

r 
DO 008 LPH DO 008 LPH 

r------------... r------- , -------,.. 

..-__ ---1'1....-. __ --. .... ~------I..' ...., t _! --------J_ -. 
\ I 
\ Rinse, DS' I 
\ I 
\ 9 ppm I 
\ I 

'. 0 0 0 " 

,--_Otu

- DR 3,900 

Alkahne Cleaner, Rinse, D8 
D7, 70 DC 0 5 gpl 

35 gpJ 

Make-up 

No Metals 

Summary 
Expected 

- Reduce drag-out by 80% usmg a dnp bar over tank D7 
- Convert eXlstmg empty tank to a spray nnse usmg appro X 0 1 LPH 
- Reduce tank D8 dwnp schedule from once a day to 4 tImes per year 
- Add tank covers (when not m use) and dnp boards between tanks 
- Add aIr agItatIOn m tanks 08 & 08' 
- Reduce tank 09 dwnp schedule from once a month to twIce a year 

01 LPH 

EnVIronmental Pollution PreventIOn Project (EP3) - Alexandna EnVIronment lrutlatlve 4-26 
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Express Co. DRAFT 

Current SItuatlon Tanks D7, D8, D8' & D9, Cleanmg Step' 

The quabty of the imal nnse tank can be nnproved and drag-out to the next tank reduced 
The estunated dIlutlon ratlo of 70 clearly mchcate an opportumty for process lffiprovement whIle 
reducmg the potentlal for wastewater pollutlon 

No tlme IS allowed for dramage over each tank OperatorOs technIque IS the mam component 
dnvmg the rate of platmg solutlon dragged-out of the cleamng tank to the nnse tank and 
subsequent processes 

Rmse tank D8 IS a statlc drag-out tank with no agItatlon, and as a consequence, hIgh 
concentratlOn of clearung solutlOn accumulate and IS subsequently dragged-out to the rutratIOn 
process tank 

A spare rlDse tank IS available after D8 Usmg It as an extra nnse step would allow better 
nnsmg 

Refer to Figure 4 4 for a schematiC diagram of the cleamng step The diagram depicts the 
current and recommended configuratIOns for this step, and prOVides mformatlOn on chemical 
concentratlOns and water flow rates 

RecommendatIons 

The recommendatIOns below rum at lffiprovmg nnsewater quality m the clearung process whIle 
mmlmlzmg clearung solutIOn drag-out to the next process step 

1 Add drip boards between each tanks to allow for dIrect drag-out return to the process 
tank, whIle mlrumlzmg spIlls onto the floor 

2 Convert empty tank 08' to a spray rlDse usmg approXimately 0 1 LPH and therefore 
Improve the dIlutIOn ratio m the fmal nnse tank 

3 Reduce tank 08 dump schedule from once a day to 4 times a year 
4 Add air agitatIOn to tanks 08 & 08' to Improve nnsmg effiCiency 
5 Add covers on all tanks when not m use to mmlmlze dust contammatlOn from the 

atmosphere 

Results FIgure 4-4 shows that under the above descnbed operatmg conditions there would be a 
substantial Improvement m nnse qualIty, WIth a dIlutIOn ratio mcreasmg from 70 to 3,888 

An estImated total savmgs of about 260 LE per year WIll be realIzed WIth a very small capItal 
mvestment of about 500 LE for the tank modificatlOns The SImple payback penod of thIS capItal 
cost WIll be approXimately 1 9 years Contnbutmg to the cost savmgs, there Will be reductions of 
about 

98 Kg/year of degreasmg solutIon currently dIscharged through drag-out losses (a 65% 
reductlOn) 

EnVIronmental Pollution Prevention Project (EP3) - Alexandna EnVironmental ImtIatlve 4-27 
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2 58 cubic meters per year of water consumptIon and dtscharge (a 82% reductIon) 

All saVIngs m costs and consumptIon are based upon productIon rates proVIded by Express 
management for 1996, dunng the data collectIon phase of the Assessment If needed, the 
company can adjust these figures to reflect more recent productIon rates 

Input. assumptions and calculations AssumptIons used to perform calculatiOns contatned m 
the engmeenng spreadsheets tables, are as follows 

1 drag-out tests performed on site led to an estlIDated value of 0 4 lIters per hour (LPH) 
2 operator techruque from parts transfer from one tank to can be Improved to InIntmlze 

contamInatlOn of nnse and other process tanks 
3 A dIlutlOn ratto of 1,000 prOVIde the mmtmum nnse water qualIty acceptable for most 

processes 

See also tables 4 4 1 through 4 4 4 for addItIonal assumptIons and calculatIons m the follOWIng 
pages 

Note FIgure 4-4 contaIns results of calculatiOns performed WIth Rmsecalc, a speCIalIzed 
software developed by CAl Engmeenng m May 1995 Rmsecalc calculates nnse water usage 
mcludmg evaporatIon for vanous nnsmg configuratIOns, based on mputs of drag-out rate, 
chemIcal concentratIOn, temperature, volume and open surface area of the process tank, and the 
target drag-out concentratIOn m the last (cleanest) nnse In addItIon to nnse water reqUlrements, 
Rmsecalc calculates chemIcal losses and expected concentrations 

Obstacles to ImplementatIOn There IS no sigruficant finanCIal obstacle to ImplementIng these 
recommendatiOns Techrucal questiOns can be answered by expenments and by techmcal 
asSIstance from ECEPlEP3 CollaboratIOn WIth a tank fabncator WIll allow staff to deSIgn easy 
to handle tank covers Upon ImplementatIOn of the recommendatIOns, staff trammg and 
morutonng wIll be needed so that new procedures (reduced dump schedules, and use of tank 
covers) are properly adopted and consIstently executed 

Schedule of ImplementatIOn All recommendatIOns hsted for thIs process step can be 
Implemented ImmedIately upon evaluatIOn of the work reqUIred from the tank fabncator 
InstallatIOn of the aIr spargmg deVIces should reqUIre Just a few weeks Dependmg on parts 
avaIlabIlIty, full ImplementatiOn of the recommendatIOns should take about 1-2 months 
ASSIstance from ECEP-EP3 dunng mItIal trIals, mstallatIOn start-up and staff trammg can ease 
any ImplementatIOn concerns 
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Table # 4.4.1 
TopIc: Annual Water Cost Calculatlon (current) 
Plant: Express Company 
Process: DIp Surface Pre-Treatment, Washer Lme, Alummum Parts 
LmelStep: Alkalme Cleaner 

Assumptrons 
Hours per shift 
Shifts per day 
Day per Year 
IntermIttent Value 
Month per year 
Weeks per year 
Tank CapacIty 

Cost of water 

CalculatIons 

Flowing Tanks 

Rmse Total 

Process Tanks 

07 
08 

Process Total 

Rmse + Process Total 
Total Annual Cost 

Flow 

Dumps 

033 
1 

8 Hours 
1 ShIft 

280 Days 
8 Hours ON per day 

12 Month 
52 Weeks 

025 M3 

09 LElM3 

Unit per Unit 
LM3 MnH 

L Mn 

Unit per Umt 
CM3 HSDMW 

C M 
C 0 

70 99 m3/year of water 
63 89 LE per year 

M3 
Converted 

0 
0 
0 
0 
0 

m3 
Converted 

008 
025 
000 
000 
000 
000 

M3/Year 

0 
0 
0 
0 
0 

0 

m3/Year 

099 
7000 
000 
000 
000 
000 

7099 

EnVIronmental PollutIon Prevention Project (EP3) - Alexandria Enwonment InitIatIve 

Adjusted for 
Intermittent 

0 
0 
0 
0 
0 

0 

Water Cost 
LE/year 

000 

Water Cost 
LE/year 

6389 
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Table # 4.4.2 
TopIc. Annual Water Cost CalculatIon (recommended) 
Plant: Express Company 
Process: DIp Surface Pre-Treatment, Washer Lme, Alummum Parts 
Lane/Step: Alkalme Cleaner 

AssumptIons 
Hours per shIft 
ShIfts per day 
Day per Year 
IntermIttent Value 
Month per year 
Weeks per year 
Tank Capacity 

Cost of water 

Calculations 

FlOWing Tanks 

08' 

Rinse Total 

Process Tanks 

D7 
D8 

Process Total 

Rinse + Process Total 
Total Annual Cost 

Flow 

008 

Dumps 

033 
033 

8 Hours 
1 Shift 

280 Days 
8 Hours ON per day 

12 Month 
52 Weeks 

025 M3 

09 LElM3 

Unit per Unit 
LM3 MnH 

L Mn 

Umt per Umt 
CM3 HSDMW 

C M 
C M 

1273 m3/year otwater 
11 46 LE per year 

M3 
Converled 

000008 
0 
0 
0 
0 

m3 
Converled 

008 
008 
000 
000 
a 00 
a 00 

M3/Year 

10752 
0 
0 
0 
0 

10 752 

m3/Year 

099 
099 
000 
000 
000 
000 
198 

Environmental Pollution Prevention Project (EP3) - Alexandria EnVIronment InitiatIve 

Adjusted for 
Intermittent 

10752 
0 
0 
0 
0 

10 752 

Water Cost 
~E/year 

968 

Water Cost 
LE/vear 

178 
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Table #I- 4.4.3 

Topic: Drag-Out Estuna1lon (current) 
Plant: Express Company 
Process: DIp Surface Pre-Treatment, Washer Lme, Alummum Parts 
LlDelStep: A1kalme Cleaner 

Assumptions 
Rinse waters show eVidence of Impuntles ranging from deposit In the bottom of the tank to floating matenals 
Parts are very vanable In shape and surface area 
Virtually all the production IS handled In large baskets 
No drainage over the tank IS allowed 

Umts Conversions 
Gallons I 

22 

Production Datas 
Annual 
Production 

1000 m2 

Chemistry Losses 
8ath TDS 
Cost/Kg 
Chemica/ Loss 
Annual Cost 

Ga/->l.Jter 

Working 
Hours/year 

2240 

35 grams per liter 
2 LElKg 

31 37 Kg/year 
6274 LElyear 

8327 

Gal I hrs 
011 

Cost of Process Dumps 

Tank D7 IS dumped 4 times per year 
and costs 70 LElyear 
Tank D9 IS dumped 12 times per year 
and costs 189 LElyear 
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Table # 4.4.4 
TopIc: Drag~Out EstunatIon (recommended) 

Plant. Express Company 

Process: DIP Surface Pre-Treatment, Washer Lme, Alummum Parts 

LIRe/Step: AIkalme Cleaner 

Assumptions 
Rinse waters show eVidence of Impuntles ranging from deposit In the bottom of the tank, to floating matenals 
Parts are very vanable In shape and surface area 
Virtually a/l the productton IS handled In large baskets 
No drainage over the tank IS allowed 

Unrts Conversions 
IGallons/ ISq Ft I I Ga/->Uer 
I 44 j 1000 1 I 16654 

Production Datas 
Annual 
ProductIOn 

1000 m2 

Drag-out Values In 

IUers/hour I 
L 008 I 

ChemIstry Losses 
8ath TDS 
Cost/Kg 
ChemIcal Loss 
Annual Cost 

Working 
Hours/year 

2240 

IUers per day 
I 068 I 

35 grams per liter 
2 LElKg 

627 Kglyear 
12 55 LElyear 

Sq Ft ->M~ Uers/M2 J 
9290 1017926221 

Llters/year I ~3/year . IGalI hrs 
17926 I 018 I 002 

Cost of Process Dumps 

Tank 07 IS dumped 
and costs 70 LElyear 
Tank 09 IS dumped 
and costs 31 5 LElyear 

Environmental PollutIon Prevention ProJect (EP3) - Alexandria EnVIronment Initiative 

(Gal/day 
I 018 

4 times per year 

2 times per year 
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Express Company DRAFT 

Option # 45 Decrease Drag-Out an Conveyonzed Pre-Treatment Lane 1 

Summary of Annual Savings 

Annual Annual Annual Losses Annual 
Water Use Water of Chemlstnes Cost of 
Inm3 Cost In LE In Kg Chemistry 

Losses In 

LE 
Current 
Configuration 7403 666306 127320 1527845 
Recommended 
Configuration 926 83344 69875 838500 
Reduction % 87% 45% 
Annual Savings 6477 5830 574 6893 

Total Savangs 12723 LElyear 

Summary of Capital Investments 

Capital 
Investment 
mLE 

New Nozzles 100000 
Baffles 100000 
Drip Separations 60000 
Small Transfer 
Pump & Plpmg 120000 
Total 380000 

Investment 3800 LE 

IPayback Penod 0 3 years or 36 months 
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Express Co. Draft 

Figure 4-5: WASHER LINE, CONVEYORIZED SURFACE 
PRE-TREATMENT, TANKS S1, S2 AND S3 

Current Configuration 
54LPM 

DO 26LPH DO 26LPH 
,- - - - - - - - - - - - - - - I .. ---------, 
I I I I 
I I 

No Metals 
Expected 

Recommended Configuration 

Summary 

PJ~g-.Ql!L)) )~~tI, 
I I 
I 

No Metals 
Expected 

DR 1000 

68LPM 

DR 400 

-Reduce drag-out to 13 LPH, by usmg new spray nozzles, baffles, and dnp separations 
-Reduce nnsewater flow rate to 68 LPM 
-Re-use overflow from tank S3 to tank S2 
-ElImmate tank S2 dump schedule 
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Express Co. DRAFT 

Current SituatIon Tanks SI, S2 & 83, Degreasmg Step' 

Even though thIS pre-treatment hoe mcludes spray apphcatIon of the cleanmg chemicals, a 
very high drag-out rate was estImated durmg normal operatIon ThIs lugh rate IS due to 
msufficlent separatIon deVIces between the spray chambers 

Refer to FIgure 4 5 for a schematIc dIagram of the degreasmg step The dIagram depICts the 
current and recommended configuratIons for this step, and proVIdes mformatIon on chemIcal 
concentratIOns and water flow rates 

RecommendatIOns 

The recommendatIOns below rum at mamtammg the quality of rmse m the degreasmg process, 
whIle mlDlmIzmg water use and chemIcals losses by drag-out to the next spray chamber 

1 Replace eXistIng spray nozzles by more directIonal ones to reduce overspray around 
the parts 

2 Add baffles that create separations between the chambers to mlDlmize drrect spraymg 
mto the next chamber 

3 Add bottom separations to allow drrect return of oops to the sump tank 
4 Counter flow rlDse water from collectIOn tank S3 to collectIOn tank 82 to Improve 

water use effiCIency 
5 Ehmmate tank S2 dump schedule to mmumze water use 

Results FIgure 4-5 shows that under the above descnbed operatmg condItIOns there would be a 
substantIal reductIOn ofnnse water use from 7,403 to 926 m3/year 

An estlIDated total savmg of about 12,723 LE per year WIll be realIzed WIth a very small capItal 
mvestment of about 3,800 LE for the chamber modIficatIOns The SImple payback penod of this 
capItal cost WIll be approxImately 3 6 months Contnbutmg to the cost savmgs, there WIll be 
reductIOns of about 

1 574 Kg/year of degreasmg solutIOn currently dIscharged through drag-out losses (a 45% 
reductIOn) 

2 6,477 CUbIC meters per year of water consumptIOn and dIscharge (a 87% reductIOn) 

All savmgs In costs and consumptIOns are based upon productIOn rates proVIded by Express 
management for 1996, dunng the data collectIOn phase of the Assessment If needed, the 
company can adjust these figures to reflect more recent productIon rates 

Input, assumptions and calculatIOns AssumptIons used to perfonn calculatIOns contamed m 
the engmeenng spreadsheets tables, are as follows 
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Express Co. DRAFT 

1 drag-out tests performed on Site led to an estunated value of 54 0 hters per hour (LPH) 
2 A dIlutlon ratio of approxunately 500 provide the nurumwn nnse water qualIty 

acceptable for most spray nnse processes 
3 drag-out can be reduced by 50% usmg the chamber separation fixtures 

See also tables 4 5 1 through 4 5 4 for additlonal asswnptlOns and calculatIons m the foIlowmg 
pages 

Note Figure 4-5 contams results of calculatIons performed With Rmseca/c, a specialized 
software developed by CAl Engmeenng m May 1995 Rmsecalc calculates nnse water usage 
mcludmg evaporatIOn for vanous rmsmg configuratIons, based on mputs of drag-out rate, 
chemIcal concentratIOn, temperature, volume and open surface area of the process tank, and the 
target drag-out concentratIOn m the last (cleanest) nnse In addItIOn to nnse water requIrements, 
Rmsecalc calculates chemIcal losses and expected concentratIOns 

Obstacles to ImplementatIOn There IS no slgruficant fmanclal obstacle to unplementmg these 
recommendatIOns Techrucal questIons can be answered by experunents and by techrucal 
asSIstance from ECEPlEP3 CollaboratIOn With a plastiC fabncator Will allow staff to select the 
optImum chamber separatIOn desIgns Upon ImplementatIOn of the recommendatIOns, process 
morutonng Will be needed so that the efficIency of the new fixtures can be properly assessed 

Schedule of ImplementatIOn All recommendatIOns lIsted for thIs process step can be 
Implemented lffiffiedmtely upon evaluatIon of the work reqwred from the plastIC fabncator 
InstallatIOn of the chamber separatIOn fixtures should reqUIre Just a few weeks Dependmg on 
parts and fabncators avallablhty, full ImplementatIOn of the recommendatIOns should take about 
2-3 months ASSIstance from ECEP-EP3 dunng Irutml tnals, mstallatIOn start-up and staff 
trammg can ease any ImplementatIOn concerns 
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Table # 4.5.1 

Topic: Annual Water Cost CalculatIOn (current) 
Plant: Express Company 
Process: Conveyonzed Surface Pre-Treatment, Washer Lme 
Line/Step: Degreasmg Tank S 1, S2 and S3 

Assumptions 
Hours per shift 
Shifts per day 
Day per Year 
Intermrttent Value 
Month per year 
Weeks per year 
Tank Capacity 

Cost of water 

Calculations 

Flowing Tanks 

S2 

Rinse Total 

Flow 

54 

Process Tanks Dumf)s 

51 
52 
53 

Process Total 

Rinse + Process Total 
Total Annual Cost 

017 
0 
1 

8 Hours 
1 Shift 

280 Days 
8 Hours ON per day 

12 Month 
52 Weeks 
27M3 

09 LElM3 

Untt f)er Untt 
LM3 MnH 

L Mn 

Unit f)er Untt 
CM3 HSDMW 

C M 
C M 
C W 

7403 40 m3/year of water 
6663 06 LE per year 

M3 
Converted 

0054 
0 
0 
0 
0 

m3 
Converted 

045 
000 
270 
000 
000 
000 

M3IYear 

72576 
0 
0 
0 
0 

72576 

m3lYear 

540 
000 

14040 
000 
000 
000 

14580 

EnVironmental Pollution Prevention Project (EP3) - Alexandria EnVironment Initiative 

Adlusted for 
Intermittent 

72576 
0 
0 
0 
0 

72576 

Water Cost 
LEfyear 

6531 84 

Water Cost 
LE/year 

13122 

Page 4-37 



Table##- 4.5.2 

TopIc: Annual Water Cost CalculatIOn (recommended) 

Plant. Express Company 

Process. Conveyonzed Surface Pre-Treatment, Washer Lme 

Line/Step: Degreasmg Tank 81, S2 and 83 

AssumptIons 
Hours per shIft 
ShIfts per day 
Day per Year 
IntermIttent Value 
Month per year 
Weeks per year 
Tank CapacIty 

Cost of water 

Calculatrons 

Flowmg_ Tanks 

53 

Rmse Total 

Process Tanks 

51 
52 
53 

Process Total 

Flow 

685 

Dumps 

01666667 
0 
0 

Rmse + Process Total 
Total Annual Cost 

8 Hours 
1 ShIft 

280 Days 
8 Hours ON per day 

12 Month 
52 Weeks 
27 M3 

09 LElM3 

Umt per Umt 
LM3 MnH 

L Mn 

Unrt per Unrt 
CM3 HSDMW 

C M 
C W 
C M 

926 04 m3/year of water 
833 44 LE per year 

M3 
Converted 

000685 
0 
0 
0 
0 

m3 
Converted 

045 
000 
000 
000 
000 
000 

M3IYear 

92064 
0 
0 
0 
0 

92064 

m3/Year 

540 
000 
000 
000 
000 
000 
540 

EnvIronmental PollutIon Preventron Project (EP3) - Alexandrra EnVIronment Inltratrve 

Adjusted for 
IntermJttent 

92064 
0 
0 
0 
0 

92064 

I 
I 
I 
I 
I 
I 

Water Cost 
I 

LE;Jyear 

I 
I 

82858 

Water Cost 
LENear I 

I 
486 I 

I 
I 
I 
I 

Page 4-38 I 
I 

~"b 
I 



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

Table ## 4.5.3 

Topic: Drag-Out Estunatlon (current) 
Plant: Express Company 
Process: Conveyonzed Surface Pre-Treatment, Washer Lme 
LlDelStep: Degreasmg Tank S 1, S2 and S3 

Assumptions 
Rinse waters show eVidence of Impuntles rangmg from depOSit In the bottom of the tank, to floating materials 
Parts are very variable In shape and surface area 

Units Conversions 
Gallons I 

143 

Production Datas 
Annual 
Production 

10000 m2 

Working 
Hours/year 

2240 

Gal->l.Jter 
541255 

Cost of Process Dumps Chemistry Losses 
8ath TDS 
Cost/Kg 
ChemIcal Loss 
Annual Cost 

20 grams per liter 
12 LElKg Tank S1 IS dumped 2 times per year 

116520 Kg/year and costs 1296 LElyear 
13982 45 LElyear 
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TableN 4 5.4 
TopIc: Drag-Out Estnnatlon (recommended) 

Plant: Express Company 

Process: Conveyonzed Surface Pre-Trea1ment, Washer Lme 

LlDelStep: Degreasmg Tank SI, S2 and S3 

Assumptrons 
RlOse waters show eVidence of Impuntles ranglOg from deposit 10 the bottom of the tank, to floatlOg materials 
Parts are very vanable 10 shape and surface area 

Umts Conversions 
Gallons/ 

725 

Production Datas 
Annual 
Production 

10000 m2 

Working 
Hours/year 

2240 

Gal->iJter 
2744125 

Cost of Process Dumps Chemistry Losses 
8ath TDS 
Cost/Kg 

20 grams per liter 
12 LElKg Tank 81 IS dumped 2 times per year 

ChemIcal Loss 
AnnualCosf 

590 75 Kg/year 
7089 00 LElyear 

and costs 1296 LElyear 
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Express Company DRAFT 

Option # 4 6 Decrease Drag-Out In Conveyonzed Pre-Treatment Line 3 

Summary of Annual Savings 

Annual Annual Annual Losses Annual 
Water Use Water of Chemistries Cost of 
mm3 Cost m LE mKg Chemistry 

Losses In 

LE 
Current 
Configuration 4542 408780 54006 648069 
Recommended 
Config uratlon 412 37044 32998 395977 
Reduction % 91% 39% 
Annual Savmgs 4130 3717 210 2521 

Total Savings 6238 LElyear 

Summary of Capital Investments 

Capital 
Investment 
mLE 

Modify Tank D5 to 
Counterflow Rinse 

25000 
Add a DOSing 
Pump 100000 
Total 125000 

Investment 1250 LE 

I Payback Penod 02 years or 24 months 
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Express Co. Draft 

Figure 4-6 : WASHER LINE, CONVEYORIZED SURFACE 
PRE-TREATMENT, 
TANKS 84, 85 AND 86 

Current Configuration 
27LPM 

DO 15 LPH DO 15 LPH .--------------, ,...---------, 
I I I I 
I I 

No Metals 
Expected 

Recommended Configuration 

Summary 

DO 750LPH DO 750LPH --------------, ,...---------, 
I I I I 

I I 

No Metals 
Expected 

27LPM 

DR 2,857 

395 LPM 

DR 1000 

-Reduce drag-out to 7 50 LPH, by usmg new spray nozzles, baffles, and dnp separatIOns 
- Reduce nnsewater flow rate to 3 95 LPM 
- Re-use overflow from tank S6 to tank S5 
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Express Co. DRAFT 

Current SituatIon" Tanks S4, S5 & S6, Degreasmg Step: 

Even though thIS pre-treatment hne mcludes spray apphcatIon of the cleanmg chemicals, a 
very high drag-out rate was estImated durmg normal operatIon Tlus hIgh rate IS due to 
msufficlent separation deVIces between the spray chambers, therefore allowmg a hIgh drag-out 

Refer to Figure 4 6 for a schematIc diagram of the degreasmg step The dIagram depICts the 
current and recommended configuratIons for thIs step, and prOVIdes mformatIon on chermcal 
concentratIons and water flow rates 

Recommendations 

The recommendatIOns below rum at mamtrurung the qualIty of rmse m the degreasmg process, 
whIle minImIzmg water use and chermcals losses by drag-out to the next spray chamber 

1 Replace eXlstlDg spray nozzles by more directIOnal ones to reduce over spray around 
the parts 

2 Add baffles that create separations between the chambers to rmrumize dIrect spraymg 
mto the next chamber 

3 Add bottom separatIOns to allow dIrect return of dnps to the sump tank 
4 Counter flow rlDse water from collection tank S6 to collectIOn tank S5 to Improve 

water use effiCIency 

Results FIgure 4-6 shows that under the above descnbed operatmg condItIOns there would be a 
substantIal reductIOn ofnnse water use from 4,542 to 412 m3/year 

An estImated total savmg of about 6,238 LE per year WIll be realIzed WIth a very small capItal 
mvestment of about 1,250 LE for the chamber modIficatIOns The SImple payback penod of thIs 
capItal cost WIll be approxImately 2 4 months Contnbutmg to the cost savmgs, there WIll be 
reductIOns of about 

210 Kg/year of degreasmg SolutIon currently dIscharged through drag-out losses (a 39% 
reductIOn) 

2 4,130 CUbIC meters per year of water consumptIOn and dIscharge (an 91 % reductIOn) 

All savmgs m costs and consumptIOn are based upon productIOn rates proVided by Express 
management for 1996, dunng the data collectIOn phase of the Assessment If needed, the 
company can adjust these figures to reflect more recent productIOn rates 

Input, assumptions and calculations AssumptIOns used to perform calculatIOns contamed m 
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Express Co. DRAFT 

the engmeenng spreadsheets tables, are as follows 

I Drag-out tests performed on site led to an estnnated value of 27 0 hters per hour (LPH) 
2 A chlutlon ratio of approxunately 500 provIde the nummum nnse water quality 

acceptable for most spray nnse processes 
3 drag-out can be reduced by 50% usmg the chamber separation fixtures 

See also tables 4 6 1 through 4 6 4 for addItIOnal assumptions and calculations In the followmg 
pages 

Note Figure 4-6 contams results of calculatIOns performed WIth Rmsecalc, a specIahzed 
software developed by CAl Engmeenng m May 1995 Rmsecalc calculates nnse water usage 
mcludmg evaporatIon for VariOUS rmsmg configuratIOns, based on mputs of drag-out rate, 
chemIcal concentration, temperature, volume and open surface area of the process tank, and the 
target drag-out concentratIon m the last (cleanest) rmse In addItIon to rmse water reqwrements, 
Rmsecalc calculates chemical losses and expected concentratIons 

Obstacles to ImplementatIOn There IS no SIgnIficant finanCIal obstacle to ImplementIng these 
recommendatIOns Techmcal questIons can be answered by expenments and by techrucal 
asSIstance from ECEPlEP3 CollaboratIOn With a plastIC fabncator Will allow staff to select the 
optImum chamber separatIOn deSIgns Upon ImplementatIon of the recommendatIons, process 
morutonng Will be needed so that the effiCIency of the new fixtures can be properly assessed 

Schedule of ImplementatIon All recommendatIOns lIsted for this process step can be 
Implemented ImmedIately upon evaluatIOn of the work reqUIred from the plastIC fabncator 
InstallatIOn of the chamber separatIOn fixtures should reqwre Just a few weeks DependIng on 
parts and fabncators avaIlabIlIty, full ImplementatlOn of the recommendatIons should take about 
2-3 months ASSIstance from ECEP-EP3 dunng Irutial trials, InstallatIOn start-up and staff 
traInmg can ease any ImplementatIOn concerns 
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Table ## 4.6.1 

TopIc: Annual Water Cost Calculation (current) 

Plant: Express Company 

Process: Conveyonzed Surface Pre-Treatment, Alummum Parts 

LlDelStep. Degreasmg Tank S4, S5 and S6 

Assumptions 
Hours per shift 
Shifts per day 
Day per Year 
Intermittent Value 
Month per year 
Weeks per year 
Tank Capacity 

Cost of water 

Calculations 

Flowmg_ Tanks 

S5 
S6 

Rmse Total 

Process Tanks 

S4 
S5 
S6 

Process Total 

Flow 

27 
27 

Dum/Js 

01666667 
0 
0 

Rmse + Process Total 
Total Annual Cost 

5 Hours 
1 Shift 

280 Days 
5 Hours ON per day 

12 Month 
52 Weeks 

3 M3 

09 LElM3 

Umt /Jer Umt 
LM3 MnH 

L Mn 
L Mn 

Unit /Jer Unit 
CM3 HSDMW 

C M 
C M 
C M 

4542 00 m3/year of water 
4087 80 LE per year 

M3 
Converted 

0027 
0027 

0 
0 
0 

m3 
Converted 

050 
000 
000 
000 
000 
000 

M3IYear Adlusted for 
IntermIttent 

2268 2268 
2268 2268 

0 0 
0 0 
0 0 

4536 4536 

m3IYear 

600 
000 
000 
000 
000 
000 
600 

EnVironmental PollUtion Prevention Project (EP3) - Alexandria EnVironment Initiative 

Water Cost 
LE/year 

408240 

Water Cost 
LE/year 

540 
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Table # 46.2 

TopIc: Annual Water Cost CalculatIon (recommended) 
Plant: Express Company 
Process: Conveyonzed Surface Pre-Treatment, Alummum Parts 
LlDelStep: Degreasmg Tank S4, S5 and S6 

Assumptions 
Hours per shift 
Shifts per day 
Day per Year 
Intermittent Value 
Month per year 
Weeks per year 
Tank Capacity 

Cost of water 

CalculatIOns 

Flowma Tanks 

S6 

Rmse Total 

Flow 

39 

Process Tanks Dumps 

84 
S5 
86 

Process Total 

Rmse + Process Total 
Total Annual Cost 

017 
05 

0 

5 Hours 
1 Shift 

280 Days 
5 Hours ON per day 

12 Month 
52 Weeks 
3 M3 

09 LElM3 

Unit per Unit 
LM3 MnH 

L Mn 

Unit Der Umt 
CM3 HSDMW 

C M 
C W 
C M 

411 60 m3/year of water 
370 44 LE per year 

M3 
Converted 

00039 
0 
0 
0 
0 

m3 
Converted 

050 
150 
000 
000 
000 
000 

M3IYear AdJusted for 
Intermittent 

3276 3276 
0 0 
0 0 
0 0 
0 0 

3276 3276 

m3lYear 

600 
7800 
000 
000 
000 
000 

8400 
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Water Cost 
I 

LE/year 

I 
I 

29484 

Water Cost 
LEJyear I 

I 
7560 I 
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Table # 4.6.3 

TopIc: Drag-Out EstunatIon (current) 

Plant: Express Company 

Process: Conveyonzed Surface Pre-Treatment, Alummum P arts 

Lme/Step: Degreasmg Tank S4, S5 and S6 

Assumptions 
Rinse waters show eVidence of Impuntles ranging from deposit In the bottom of the tank, to floating matenals 
Parts are very vanable In shape and surface area 

Units Conversions 
Gal/onsl S 

5155 

Production Datas 
Annual 
Production 

10000 m2 

Working 
Hours/year 

1400 

Gal->lJter 
19511675 

Cost of Process Dumps Chemistry Losses 
Bath TDS 
Cost/Kg 

20 grams per liter 
12 LElKg Tank 84 IS dumped 2 times per year 

Chemical Loss 
Annual Cost 

420 06 Kg/year 
5040 69 LElyear 

and costs 1440 LElyear 
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Table # 4.6.4 
TopIc: Drag-Out EstImatlon (recommended} 

Plant: Express Company 

Process: Conveyonzed Surface Pre-Treatment, Alummum P arts 

LIRe/Step: Degreasmg Tank S4, S5 and S6 

Assumptions 
Rinse waters show eVidence of ImpuntJes ranging from deposit In the bottom of the tank to floating matenals 
Parts are very vanable In shape and surface area 

Units Conversions 
Gallons I S 

2577 

Production Datas 
Annual 
Production 

10000 m2 

Working 
Hours/year 

1400 

Gaf..>lJter 
9753945 

Cost of Process Dumps Chemistry Losses 
Bath TDS 
Cost/Kg 

20 grams per liter 
12 LElKg Tank 84 IS dumped 2 times per year 

Chemical Loss 
Annual Cost 

20998 Kg/year 
251977 LElyear 

and costs 1440 LElyear 
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Express Co. DRAFT 

4.7 Future Pollution Prevention Opportunities 

An effectIve PollutIon PreventIon program IS a contInumg senes of 1) assessment of VarIOUS 
optIons, and 2) ImplementatIon of optIons found to be cost-effectIve and enVIronmentally 
benefiCIal Successful ImplementatIon of the optIons proposed above may encourage 
management to also consIder the followmg recommended optIons 

AlkalIne Cleaners InvestIgate Ultraf'IltratIon 
Wlule no heavy metals are typIcally expected m theses processes, they contrIbute to hIgh TDS m 
a plantDs final effluent Dependmg upon local dIscharge gwdelmes, alkalme cleaners can also 
cause problems meetmg reqUirements for orgaruc content The technology of chOIce IS ultra 
filtratIOn, whereby the lIfe of the bath can be extended vIrtually forever, reducmg the cost of 
cleaner purchases and labor reqUired for regular dumps AddItIonally, a steady state condItIOn of 
the cleaner Improves the qualIty of the process A mobIle umt could be used at ABB Arab to 
servIce multIple tanks 
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General Pollution Prevention Opportunities for ReducIng Toxic and 
Hazardous Wastes 

Express generates several toXIC and hazardous substances m Its process wastes These 
substances are pnmanly contaIned m the plant wastewater, however some are contaIned m aIr 
emISSIOns as well as m solId wastes 

Wastes can be clasSified accordmg to theIr level of tOXICity and theIr hazardous nature The 
dISCUSSIon of Express's wastes Wlll refer to the follOWIng clasSIficatIon 

Class 1 - Relatively hannless Inorgaruc pollutants, such as alkaliS, mmeral aCids, and most 
oXldlZes agents 

Class 2 - ReadIly bIOdegradable, Wlth moderate to rugh BOD, such as starch, bIodegradable 
surfactant, most orgaruc aCIds, and bIodegradable vegetable oIls 

Class 3 - Nonmetalltc and nontOXIC dyes and polymers dIfficult to bIodegrade 

Class 4 - DIfficult to bIodegrade, rugh tOXICIty but treatable In conventIOnal bIOlogIcal waste 
treatment facllitles to meet typICal effluent standards, such as non-bIodegradable 
aruoruc and noruoruc detergents 

Class 5 - UnSUItable for conventIonal waste treatment faCIlItIes These are chemIcals such as 
formaldehyde, chlonnated solvents and carners, catloruc retarders, catIoruc softeners, bIocldes, 
sequestenng agents, heavy metals, and heavy metal salts They must have speCIal treatment such 
as Ion exchange, reverse osmOSIS, etc that IS very expenSIve 
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Express Company 

CHAPTERS 
CRITICAL RATIO ANALYSIS 

CntIcal RatIo analysIS offers a way of exammmg the effic1ency of a umt operatIon or an entIre 
productton process A CntIcal RatIo expresses material or energy used per umt of 
manufacture It can be used to compare the effic1ency of the plant bemg assessed W1th those 
of other facilitIes m the same mdustnal sector Management can compare Cntlcal Ratlo to 
help reveal those umt operatlons wmch have a good potentlal for unprovements through 
Pollutlon Preventlon measures A smaller numencal value of a Cntlcal Ratlo mdtcates a more 
effiCIent operatlon. 

Even If there IS no pub,lShed data (such as values for Best Industnal Practlce or Standard 
Industnal Practlce) that can be used for such compartsons, the Cntlcal Ratlo IS st1ll a valuable 
tool It proVldes management a numencal baselme by wmch to gauge the unpact of 
unprovements made to a process 

For metal fimshmg facilitles, no Best Industnal Practlce or Standard Industnal Practlce values 
are avadable because of the huge number of process vanatlons from facilitles to facilitles 
Therefore, only Acmevable Industnal Pract1ce (AlP) values can be used AlP values are 
calculated below based upon what can be acmeved If the recommendatIOns of Chapter 4 are 
unplemented The AlP values proVlde near-term goals or targets With a on-gomg Pollutlon 
Preventlon Program, management at Express Company can set longer term target 
values that are lower than the AlP values that follow 

51 Pre-Treatment Wastewater Flow Critical Ratios 

A Before ImplementatIOn 
Annual productlon (surface area) 
Pre-Treatment wastewater flow 

I CrttIcal RatIo #1 = 
or 

5,302 m2/year 
12,182 m3/year 

2 301m3 ofwater/m2 of parts produced 

DRAFT 

the plant currently dlScharges 2298 bters of waste water per m2 of parts produced 

B After ImplementatIOn 
Wastewater wIll be reduced to 

I CritIcal RatIO #2 = 
or 
the plant wzll dlscharge 

1 535 m3/year 

o 291m3 of water 1m2 of parts produced 

290 lllers o/waste water per m2 o/parts produced 

Critical RatIO #2, represents the AlP value for wastewater discharge from the Pre-Treatment lme. 
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52 

C Conclusion 
When companng Cntlcal Ratlos # 1 and #2, we see a reductlon ill wastewater of 

TIus 87% reductJ.on ill wastewater flow per umt area plated will be acIneved 
mamly by modIfymg nnse configmatlons 

Pre-Treatment Heavy Metals: Critical Ratios 

A. Before ImplementatIon 
Annual productlon (surface area) 
Pre-Treatment Heavy Metals (Cr6) 

I CrItical RatIo #3 = 
or 

5,302 m2/year 
11,000 gramslYear 

2 071grams Cr6/m2 of parts produced 

874% 

the plant currently dIScharges 2 grams ofCr6 per m2 of parts produced 

B After Implementatlon 
Cr6 discharge WIll be reduced to o 0 grams/year 

I Critical Ratio #4 = 0001013 ofwater/m2 of parts produced 
or 
the plant WIll dIScharge o grams ofCr6 per m2 of parts produced 

Cnhcal Raho #4 represents the AlP value for wastewater discharge from the Pre-Treatment lme 

C ConclusIOn 
When companng CntIcal RatIos #3 and #4, we see a reductIOn ill Cr6 discharge of 100 0% 

TIns 100% reductIon ill Cr6 discharge per urnt area Pre-Treated WIll be acIneved 
by elunmatIng the use of chr01ll1UID as a passivation che1ll1cal 
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Express Co. 

CHAPTER 6 
CONCLUDING REMARKS 

6.1 Environmental Issues 

Draft 

At Express, slgmficant pollutIon preventIon opportunItIes eXist winch would result m lll1proved 
product quahty, econOmIC benefit, worker health, and enVIronmental quality implementIng the 
recommended optIons, and/or other OptIOns that the plant pursues on Its own, Will reduce the 
contamInant levels m the plant wastewater so that the treatment plant operates more effiCiently, 
and there IS an lll1proved probabIlity that the treatment plant dIscharge Will meet the law's 
standards 

TIns report has been focused mamly on wastewater Issues However, lll1plementatlOn of the 
recommended OptIOns also Will lead to lll1provement m rur quality and some lowermg of sohd 
waste generatIon 

6.2 Constraints 

PotentIal obstacles to successful lll1plementatlOn of OptIOns have been dIscussed m Chapter 4 
under each optIOn for winch calculatIOns have been done These potentIal obstacles are not 
senous enough to prevent ImplementatIon of the optIons 

6.3 Implementation 

The heart of the pollutIOn preventIon project IS lll1plementatlOn Implementmg the optIOns Will 
demonstrate real money savmgs and real reductIOns m pollutIOn To focus ItS efforts for 
ImplementatIOn, and to ensure success In lll1plementIng optIOns, the plant, With help from 
ECEPIDRTPC and ECEPIEP3, should prepare an ImplementatIOn plan ConSIderable deSIgn 
work and strategIC negotIatIOns are Involved In the successful ImplementatIOn of the proposed 
plan, so delay IS dIscouraged 

EnVIronmental Pollution Prevention Project (EP3) - 10th of Ramadan EnVIronmental Initiative 6-1 

(" 

• f) 



~ 
~ 

Ex.,. ~;iS Lv 

Physical-Chemical AnalysIs of Samples Collected on September 17 1997 from Express Company 
Sample Type 
Parameters 

TempratlJre 
pH 

Colour 
BOD 
COD 

Total dlsolved solids 
Ashes of dissolved solids 

Suspended solids 
Ashes of suspended solids 

Sulphides 
LIpids fats and resins 
Inorgamc phosphates 

Nitrates (N03) 
Flnol 

Florrdes 
The remaining chlonne 

Total heavy metals 
Mercury 
Silver 
Lead 

Chadmlum 
Arsnc 

Chromium hexa valent 
Copper 
Nickle 
Iron 

Manganese 
ZinC 

Industrial Detergents 
- NA Not analYlzed 
** NO Not Detected 

Umt 

Cent 
Value 

mgll 
mg/l 
mgfl 
mg/l 
mgfl 
mgll 
mgll 
mgll 
mg/l 
mg/l 
mg/l 
mg/l 
mgfl 
mg/l 
mg/l 
mg/l 
mg/l 
mgfl 
mgtl 
mg/l 
mgfl 
mg/l 
mgll 
mgll 
mgll 
mg/l 

Pump effluent Heavy ww Tank T1 light ww tank T3 Raw Water Law 48/1982 Law 93/1962 
1 2 3 4 

29 28 30 35 40 
72 67 7 7 6-9 6 -10 

Dark Gray Black Light Gray Free Free 
120 105 8 20 400 
154 173 15 30 700 
692 645 388 800 2000 
NA NA NA NA 700 
60 26 3 30 500 
NA NA NA NA 20 
NA NA NA NA 1 10 
12 332644 35 NO 5 100 
27 17 36 009 1 5 
012 004 016 30 30 
NA NA NA NA 0001 0005 
NA NA NA NA 05 1 
160 100 140 50 1 10 

1 10(Q< 50m3), 5 (Q>50M3) 
NA NA NA NA 0001 sum of Ag+1-ig <1 
NA NA NA NA 05 sum of Ag+Hg <1 
NA NA NA NA 005 

001 
NA NA NA NA 005 

005 
1 

01 
NA NA NA NA 1 
NA NA NA NA 05 

1 
NA NA NA NA 15 

Noted that for Sample number 2 It was not pOSSible by the lab To determine ttie rest of the parameters 
because of the high concentratton of oris and grease 
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Appendices Section 

AI: Production Rates for 1996 

A2: Raw Material Consumption for 1996 

A3: Baths Characterization 

A4: Sources of Wastewater 

AS: Chemistry Losses Through Drag-Out 
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Express Company DRAFT 

Table # Al 
TopIc ProductIon Rates for 1996 
Plant Express Company 

Number Unit Surface 
No Name of units Surface AreaNear Type of paint 

per year Area m2 in m2 

1 
Cylindrical 

3056 122 37421 
Electrostatic 

Washers Powder 

2 
Vertical 

97 122 1180 
Electrostatic 

Washers Powder 

3 
Medium 

176 117 2056 
Electrostatic 

Washers Powder 
Small 

Electrostatic 
4 Washers 753 060 4482 

(1 ) Powder 

5 
Square 

484 156 7550 
Electrostatic 

Washers Powder 
Small 

6 Washers 55 060 327 Enamel 
(2) 

Total 53016 
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Table#. A2 

TopIc: Raw Matenal Consumptlon for 1996 
Plant- Express Company 

No Name 
Consumption 

kg/yr 

1 Sodium Slhcate 42 
2 Caustic Soda 60 

3 
Sodium 

400 
Carbonate 

4 Detergent 42 

5 
Sodium Tn 

60 
Phosphate 

6 Iron Phosphate 1970 
7 Nrtnc Acid 240 
8 Chromic Acid 20 

9 Hydrochlonc ACid 1,000 

10 
Electrostatic 

20,000 
Painting Powder 

11 Enamel 1000 
12 Water 33600 

Total 

Painting for Others (Aluminum only) 

Production 
Powder Consumption 
Powder Consumption 

Cone % Pnee LElKg 
Annual Cost 

mLE 

40 200 8400 
98 250 15000 

98 100 40000 

LIQUid -060 2520 

95 400 24000 

MIX 1050 2068500 
60 200 48000 
60 700 14000 

30 060 60000 

Powder 2300 46000000 

Powder 450 450000 
NA 059 1982400 

48730420 

60 tons of Aluminum parts per year 
67 5 kg per ton of Aluminum parts 

4050 kg per year 

Note The above mentioned powder consumption for Painting for Others IS Included 
In the annual consumption In Table A2 
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Express Company 

Table#· A3 

TopIc Baths CharactenzatlOn 
Plant: Express Company 
Process. Surface Pre-Treatment Department 
Lme/Step: All 

Composition of the Degreaser 
Tank Volume 2000 liters 
MIXIng Volume 2000 liters 

IComponents Conc Price/Kg 
GPL or Liter 

Deter!lent 30 060 
Sodium SIlicate 30 200 
Sodium TnPhos 45 400 
Sodium Hydrox 45 250 
Sodium Carbon 50 100 
TDS 200 
Total (In GPL) 
Total as % TDS 
Average LElKg 210 

Composition of the Passivation 
Tank Volume 2000 liters 
MIXing Volume 2000 liters 

Components Conc Cr Price/Kg 
GPL GPL or Liter 

Cr03 019 011 700 
TDS 019 
Total (In GPL) 011 
Total as % TDS 55% 
Average lElKg 700 

Note 
The ChromiC aCid concentration IS averaged as a component of the chemiStry 
ChromiC aCid passIVation IS used only a few times a year and the 
average represents thiS prac1Jce 
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Table#: A4 

TopIc. Sources of Wastewater 

Plant Express Company 

1. Breakdown orthe Sources of Wastewater ror the Current Operation 

2 

ITotal Water Consumption 120 m3/day or 

From Optlon # 
From Optlon # 
From Optlon # 
From Optlon # 
From Optlon # 

I Tota] Wastewater from Surface-Pretreatment 
Percentage of Total Water Consumphon 

IWastewater from Other Sources 
Percentage of Total Water Consumphon 

42 
43 
44 
45 
46 

33,600 m3/year 

111 9 m3/year 
540 m3/year 
71 0 m3/year 

7.403 4 m3/year 
4.542 0 m3/year 

12,182 mJ/year 
363% 

21,418 m3/year 
637% 

Breakdown or the Sources of Wastewater for the Recommended OperatIOn 

DRAFT 

Change after 
Implementation 

~IT~o-tal~W~a-te-r-C~o-ns-um--p-tI-o-n------~82~0-m3~/~~y---o-r--~2~2~~53~m3~ry~ear--~1 -317% 

From OptIon # 
From Optlon # 
From OptIon # 

From OptIon # 
From OptIon # 

ITotal Wastewater from Pre-Treatment 
Percentage of Total Water ConsumptIOn 

/Wastewater from Other Sources 
Percentage of Total Waler ConsumptIOn 

42 
43 
44 
45 
46 

412 m3/year 
1436 m3/year 
127 m3/year 

926 0 m3/year 
4Il 6 m3/year 

1,535 m3/year 
67% 

21,418 m3/year 
933% 

Enwonmental PollutIon PreventIon Project (EP3) - Alexandna Enwonment ImtIatIve 
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Table#. 

Topic 
Plant: 

1 

2 

A4 

Sources of Wastewater 
Express Company 

Breakdown of the Sources of Wastewater for the Current Operation 

ITotal Water ConsumptIon 120 m3/day or 

From Opllon # 
From Opllon # 
From Opllon # 
From Opllon # 
From Opllon # 

ITotal Wastewater from Surface-Pretreatment 
Percentage of Total Water Consumphon 

Iwastewater from Other Sources 
Percentage of Total Water ConsumptIOn 

42 
43 
44 
45 
46 

111 9 m3/year 
540 m3/year 
71 0 m3/year 

7,403 4 m3/year 
4,5420 m3/year 

12,182 m3/year 
363% 

21,418 m3/year 
637% 

Breakdown of the Sources of Wastewater for the Recommended Operation 

Change after 
Implementahon 

II""'T-o-tal~W""a-t-er-C""o-ns-u-m-p-tI-on----8"'2-O-m3--/da-y--o-r--2-2-,9-5-3-m3-/y-ear-1 -31 7% 

From OptIon # 4 2 
From OptIon # 4 3 
From OptIon # 4 4 
From OptIon # 4 5 
From OptIon # 4 6 

I Tota1 Wastewater from Pre-Treatment 
Percentage of Total Water ConsumptIOn 

I Wastewater from Other Sources 
Percentage of Total Water Consumption 

412 m3/year 
143 6 m3/year 
127 m3/year 

926 0 m3/year 
411 6 m3/year 

1,535 m3/year 
67% 

21,418 m3/year 
933% 

-874% 

00% 
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Table#: 
Topic: 
Plant: 

1 

2 

~5 
ChemIstry Losses Through Drag-Out 
Express Company 

Breakdown of ChelDlStry Losses through Drag-Out for the Current Operation 

From Optlon # 
From OptlOD # 
From OptlOD # 
From OptIon # 
From Optlon # 

ITotal Chemistry Losses 

42 
43 
44 
45 
46 

1,267 6 KgIyear 
1,353 5 Kg/year 

160 9 Kg/year 
1,273 2 Kg/year 

540 1 Kg/year 

4,595 Kg/year I 

Breakdown of Chemistry Losses through Drag-Out for the Recommended OperatIon 

From Optlon# 42 
From Optlon# 43 
From OptIon # 44 
From OptIon # 45 
From OptIon # 46 

ITotal ChelDlstry Losses 

Change after 
Implementahon 

400 0 Kg/year 68 4% 
131 0 Kg/year 90 3% 
63 3 Kg/year 60 7% 

6988 Kg/year 451% 
330 0 Kg/year 389% 

1,623 Kg/year I -647% 
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