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CHAPTERl 
EXECUTIVE SUMMARY 

DRAFT 

A Rapid PollutIOn PreventIon DiagnostIc Assessment of AI Abram was conducted m September 1997 
AI Abram IS located at 423 Canal Mahmoudla St -Smouha, AIexandna, Egypt AI Abram has two 
productIon hnes, the first produces naIls and drawn wrre from steel WIre stock, and the second produces 
electroplated wash basm handles 

Table 1-1 outhnes the pnnclpal pollutIon preventlon opportunIties Identdied dunng the assessment All 
savmgs and costs are quoted 10 EgyptIan Pounds (LE) at a time when the exchange rate was 34 LE/US 
$ The pnnclpal opportumty to reduce the effect of AI Abram on the envrronment 18 to decrease the 
dIscharge of chromIUm, copper cyarude, and mckel to the sewer There will be estImated saVIngs of 
58,425 LE per year for these optIOns The capital cost IS esttmated to be no more than 35,300 LE 
Hence a SImple payback penod would be 7 2 months 

If OptIons 4 1 through 4 6, hIghhghted In Table 1-1, are all Implemented, the estimated savmgs In raw 
matenals will be 2,583 Kg per year of chemtcals consumption 10cludUlg salts, 529 Kg of degreasmg 
solutIon, 11 Kg of aCId dippIng solutIOn, 263 Kg of copper cyarude solutIOn, and 208 Kg of copper 
actIvation, 800 Kg ofmckel solution, and 772 Kg ofchromtc aCid If the PollutIOn Prevention 
Management System (Option 40) IS Implemented and the future pollutIon preventIon options (OptIon 
4 8) 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 combIned effect of the Implementation of these recommendatIons will be to 
1 Reduce the cherrucal and heavy metal load In the wastewater stream 
2 Reduce the wastewater flow rate 
3 Increase the probability that the wastewater wdl meet the standards 10 the law 
4 Reduce the operatmg capItal and operatmg costs of a wastewater treatment plant tf one IS reqUIred 

The combmed savmgs of the optIons for whIch costs and saVIngs were developed will be as much as 
62795 LE per year for a cost ofapproxunately 99,300 LE, YJeldmg a SImple payback penod of less than 
19 months 

Em1fonmcntal Pollution Prevenuon Project (EP3) - A1exandna Envlfonrncntal lruuauve Page 1-1 
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Table 1-1 

Summary of Pollution Prevention Options 

Chapter PollutIon PreventIon Option EnVIronmental BenefIts Cost to Implement Annual Financial Payback Penod 
InLE Benefits In In Months 

LE/year 
Implement a Pollution Prevention Pollution Prevention options Will be 

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

OptimIzIng Degreaslng by Reducbon of ChemIstry Losses by 
41 RedUCIng Drag Out & Flow Rate 529 Kg/year Reduction of Water 2500 3724 8 

UssQe by 555m3/year 
Optimizing ACid DIpPing by Reduction of Chemistry Losses by 

42 RedUCing Drag Out and Rinse 11 Kg/year Reduction of Water 0 647 Immediate 
Flow Rate Usage by 568m3/year 
OptimIzIng Copper CyanIde for Reducbon of Chemistry Losses by 

43 Zero DIscharge OperatIon 263 Kg/year ReductIon of Water 28600 11626 30 
UsaQe by 690m3/year 

44 OptImIzing Copper Activation Reduction of ChemiStry Losses by 0 1702 Immediate 
Operation 208 Kg/year 
OptImIzIng NIckel PlatIng Reduction of Chemistry Losses by 

45 Operation BOO Kg/year Reduction of Water 1000 13628 Immediate 
Usage by 564 m3fyear 

Optimizing Chromium Plating Reducbon of ChemiStry Losses by 
46 Operation 772 Kg/year Reduction of Water 5700 31,469 2 

Usage by_ 1649 m3fyear 
Water and Wastewater Batch Avoidance of a Full Scale Waste 

192500 (avoided 47 Treatment System Treatment System AcquIsItion and 61500 NA 
Operatlng_ Cost 

cost) 

48 Future Pollution PreventIon Investigate UltrafIltratIOn of 
To be DetermIned To be determined 

Options Alkaline Cleaners -
-- -

Total 
--- ----- -----

~ ___ 99300 
--

62795 19 

EnVIronmental Pollution Prevention Project (EP3) Alexandria EnVIronment Initiative Page 1 2 
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AL ABRAM COMPANY 

2.1 The ECEP Project 

CBAPTER2 
OBJECTIVES 

DRAFT 

The Energy Conservation and EnvIronment PrOject (ECEP) IS financed by the Umted States Agency for 
international Development (USAID) The Project's purpose IS to encourage the Egypuan Industry to adopt 
technIcally advanced and financially Viable management practIces, IncludIng energy effiCiency and pollutIOn 
preventIOn Pollution prevention focuses on reducmg pollutIOn at the source as a way of aVOidIng costly 
treatment and redUCing environmental hablhty and compliance costs 

The Development Research and Technological Plann10g Center (DRTPC)/Calro Uruverslty IS one of three 
dIfferent agencies that are aSSigned to Implement ECEP practIces ECEPIDRTPC IS Implementmg 10 pnvate 
sector 10dustnes 

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 drrectly WIth 10dustry groups to proVide techrucal 
assistance In pollution preventton, waste ffilnImlzatlon, and clean technologIes Techrucal assistance IS 
dehvered In the form of 1) dtagnostlc studies of selected 10dustnes conducted by US and local experts, 2) 
recommendatlons on measures to mInimiZe pollutIOn through the use of clean technologtes, 3) trarrung and 
informatIOn on EP3 practices, 4) tours by local experts to the US to meet With their 10dustnal counterparts that 
have successfully Implemented pollutIOn preventIOn measures, and 5) dlssem1OatlOn of effective expenences 10 
the program 

2.3 Alexandria EnVironmental InitIatIve 

The objective of thiS assessment was to assist an Industry In the Greater Alexandna area In redUCIng theIr 
Impact on the enVlTonment willie at the same time redUCIng costs Particular emphaSIS was placed upon wastes 
dIscharged to water but as With any Integrated pollutIOn prevention assessment, the Impact of the faclhty on all 
media was conSidered 

Em"lronmcntal PollutIOn PrC1.cnllOn ProJcct (EP1) Alcxandna Em"lronmcnlal IrutJall"c 2-1 



-
I 
I 
I 
I 
I , 
I 
I , 
I 
I 
I 
I 

* 
I 
I 
I 
I 

AL-AHRAM co. 
CHAPTER 3 

BACKGROUND INFORMATION 

3.0 Company Background 

DRAFT 

AI Abram IS located at 423, Canal Mahmourua St, 21131 Smouha, AIexandna AI Abram's 250 employees work 
2 slufts, 300 days per year 

AI Abram has two ruVlslons, one that produces tron products and one that produces castmgs and electroplated 
products Table Al summanzes the productIOn of tins factory for the year 1997 Table A2 summanzes the raw 
matenals used to make these products, and the quantities and pnces of these raw matenals 

The followmg diSCUSSion of the AI Abram facilities and products IS dlVlded mto three sections, tron products, 
castmgs and electroplated products, and utilities 

3.1 Iron Products 

Steel wrre IS first de-scaled, nnsed, and surface treated The WIre IS then used to make nruls and IS drawn mto 
finer wire At the dlfectlon of the owner of AI Abram, we did not put much emphaSIS on tlus portion of the 
manufactunng because the operation IS not competitive 

3 1 1 De-Scahng 

The de-scalmg operation occurs m an old, open, square tank made of bncks and cement Colled steel wire IS 
lowered mto the tank filled with a sulfunc aCid solution and IS allowed to remam until the scale IS removed The 
sulfunc aCId bath IS used for multiple cods of Wire until the aCId IS spent The tank IS then dumped to the sewer 
along With the scale 

312 Rmsmg 

The coded steel wire IS removed from the sulfunc aCid bath, placed on the floor, and hosed off The nnse water 
goes to the dram 

313 Surface Treatment 

fhe nn~ed wire IS lo""ered mto a second bnd.. and cement tank filled with a hme solution and allowed remaInIng 
for some penod of time The ""Ire 1<; then removed and allowed to aIr dry 

EnVlronmental PollutIOn Prevention Project (EP3) - Alexandna Env1fonmental Irutlatlve Page 3-1 
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3.1.4 NaIl and WIre Manufacturmg 

The treated WIfe IS drawn through dies to reduce the dIameter and IS either sold as finer WIfe or IS made 1Ot~ , 
nads 

3.2 CastIngs and Electroplated Products 

A vanety of wash basm bandIes are produced 10 the factory The handles are first rough-fanned by dle-castmg 
The castmgs are then pohshed, buffed, de-greased, and electroplated Zipper handles also are made by dIe 
casting They are then spray pamted or electroplated 
FIgure 3-1 shOWIng the electroplating flow dIagram for mckel chrome plat10g 
The followmg diSCUSSion focuses on the wash baSin handles because those are the major products of the plant 

3.21 CastIng 

The raw matenal used IS Zamac, a zmc alloy There are SIX old dIe castmg machmes and one modem one The 
old machmes are heated with Solar, and open flames were seen at the backs of the machmes Both wash basml 

handles and Zlpper handles are cast 10 these machmes The rue castmg operatlOn was not studied m detall 

322 Pohshmg and buffmg 

The cast parts are manually pohshed and buffed on a vanety of buffing wheels and pohshmg belts The workers 
were not wearmg any protective eqUIpment (e g , safety glasses dust masks) 

323 Imtlal Degreasmg 

The cast parts are placed on racks and lowered mto a metalhc, multi-sectIOn tank, filled with tetrach!oroethylenel 

(aka perchloroethylene or 'PERC'), a dry cleamng solvent They are then lowered mto a tank m wluch vapor 
degreasmg takes place, usmg the same solvent In the multI-sectIOn tank, the first compartment IS heated to -
80°C The second and third compartments are at ambIent temperature A coohng COIl surrounds the upper'_ 
portlOn of the tank, above the level of the solvent, and act as a condenSIng COIl redUCIng solvent vapor releases to 

,/ 
the atmosphere However where workers stand directly m front of the tank and/or lean over It to move the 
racks a strong smell of solvent can be telt Improvmg thIS umt operatIon IS conSIdered In the future pollution 
preventIon optIons of trus report 

EnVIronmental PollutIOn PreventIon Project (EP3) - Alexandna Envnonmentallmtlatlve Page 3-2 
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3.2.3 ElectroplatlDg 

hlectroplatmg IS performed m a modern, computer-controlled, electroplatmg lme Two automatic gantry cranes 
rr'ove from tank to tank the part-carrymg racks or barrels The tanks m the lme are sequentIally numbered, from 

through 41 The entIre platmg lme IS new (vmtage 1993), extremely clean and well mamtamed Most platmg 
processes feature automatIc make-up umts utIllZIDg mdlVldual dosmg pumps No chemIcal spills or leaks were 
(" "served m the entIre platmg department 

The most common form of platmg at AI Abram IS the clasSICal copper-ruckel-chrome combmatIOn (95% of Al 
bram's productIOn) There are ten dIfferent shaped parts plated m thIs manner LImIted quantItIes of parts are 
ass plated (some ZIpper handles), and other forms of platmg are less commonly used Some parts that are 

destmed for Europe are plated usmg cyamde copper, aCId copper, ruckel, and chrome Most parts are rack
ated (90%), the remamder are barrel plated Table A3 provIdes detruled InformatIon about the chemIcal 

Jnstltuents of vanous process baths utIlIzed for both surface preparatIOn and electro-deposItIon FIgure 3-1 
showmg the processes flow dIagram 

~ be followmg steps are used m a typICal platIng operatIOn at thIs plant 

231 LoadIng 

Parts are loaded on racks or m barrels at a statIon deSIgnated "Tank No 1 " 

.i232 AlkalIne Degreasmg 

anI< No 15 contams a solutIOn of caustic soda at 50°C and IS used to degrease parts Compressed rur and 
mechanIcal agItatIOn are used m the tank Tank 15 IS dumped every two weeks 

233 RInSIng 

-ank No 16 IS a statIC nnse and IS followed by Tank No 17, a flowmg nnse Both nnse tanks operate at 
nblent temperature The flowmg nnse IS agItated usmg compressed aIr 

234 Plckhng 

Tank No 18 IS a statIc aCid dip made-up of sulfuriC aCid and IS operated at ambIent temperature There IS no 
~ltatIOn of the ta.nk. contents 

Rmsmg 

1 ank No 19 IS a StatIC nnse and IS followed by Tank No 20 whIch IS a flowmg nnse, both at ambIent 

nVlronmental PollutIOn PreventIOn Project (EP3) - Alexandna EnVironmental IruUatlve Page 3-3 
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3236 Cyamde Copper (DIrect) 

Tanks No 24 and 25 are used to plate copper The bath has 32 gmll of copper and 31 gmll of free cyarude at a 
temperature of 45°C Fumes are controlled by an air suction system With mamfoJds at opPosite sides of thl 
tanks The rack With the parts (the cathode) IS mecharucaJly moved back and forth m the bath 

3237 Rmsmg 

Tank No 23 IS a statIc nnse and IS followed by Tank No 22, wruch IS a flOWIng nnse, both operate at ambIent 
temperature The flowmg nnse IS agItated by compressed air 

3238 Nickel Activation 

Tank No 33 IS used for ruckel actIvation The bath contains a solution of ruckel salts and operates at ambleni 
temperature 

c' 

3239 Rmsmg 

Tank No 32 IS a static nnse and IS followed by Tank No 31, a floWing nnse Both operate at ambIent .. 
temperature 

32310 Bright Nickel Platmg 

Tanks No 40 and 41 are used for bnght ruckel platmg (racks) Tanks No 38 and 39 are used for bnght ruckel ~ 

platmg (barrels) The platmg baths are made-up With nickel sulfate at 300 gmll, ruckel chlonde at 60 gm/l, and 
bonc aCid at 40 gmll The operatmg temperature of each baths IS 60°C and the rackslbarrels contalrung the part'> 
are mecharucally moved back and forth dunng platmg Fume enusslOns are controlled by air suction deVlces\ 
conslstmg ofmarufolds located at opposIte sIdes of the tanks 

32311 Rmsmg 

Tank 1\l0 37 IS a static nnse (drag-out tank) and IS used for make-ups of the ruckel platmg solution ThIs tank I"'" 

followed by tank No 36 an arr agitated flo\lVmg nnse Both nnse tanks operate at ambient temperature 

32312 Chrome ActIVatIon 

Tank \Jo II contams a solution of chrorruc aCid operated at ambient temperature and IS used for aCtivation pnor .. 
to chromIUm plat 109 Fumes are controlled b", an alf suction system made of mamfolds located at OppOSIte Sides ~ 

of the lank 

32313 Chrome Platmg 

EnVIronmental Pollution PreventIOn Project (EP3) - A1exandna EnVIronmental lrutJal! ve Page 3-4 
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32.313 Chrome PlatIng 

~ank No 10 contaIns a chronuc aCId platmg solutIon at 300 gmIl and operates at 43°C It IS used for decoratIve 
chrome platmg Parts are mechanIcally agitated 

.2314 RmSlDg 

Tank No 91s a StatIC rmse (drag-out tank) and IS used for make-ups of the chrome platmg solutIOn ThIs tank IS 
ollowed by tank No 8, a floWIng nnse Both tanks operate at ambIent temperature 

... 2315 Chrome ReductIon 

i ank No 7 IS used for chronuum reductIOn The parts are dIpped m a dIlute SolutIon of SOdIum metablsulfite 
'>nd sulfunc aCId operated at ambIent temperature The functIon of thIs tank IS to reduce the remaIrung traces of 
lexavalent chromIum to Its tnvalent form 

... 2 316 RInslDg 

Tank No 6 IS a flOWIng nnse operatmg at ambIent temperature Its functIon IS to remove the reSIdual tnvalent 
hromium from the parts AIr agItatIOn IS used for Improved nnsmg effiCIency, and a hot (50°C) statIc nnse 
mk (No 5) conclude the wet process part of the platmg operatIOn 

2317 Drymg 

Tank No 4 IS used to dry the parts usmg hot (550 C) arr 

.... 2318 Unloadmg 

he same statIOn, "Tank No 1, that was used to load parts on racks or 10 barrels IS used to unload the parts 

~ 2 319 ACId Copper PlatIng 

if aCid copper platmg IS used, thIs step comes after cyarude copper platmg Tanks No 28,29, and 30 are used 
"'nd contam a solutIon of copper sulfate and sulfunc aCid at ambient temperature The solution IS aIr agitated 

32320 Bright Brass Platmg 

bnght brass platmg IS used, thIs step comes after copper cyanIde platmg 

nVlronmental PollutIOn PreventIon Project (EP3) - Alexandna EnVironmental Imtlatlve Page 3-5 
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3.3 Wastewater 

FIgure 3-2 IS a schematic of the sewer system at the AI Abram facility The AI Abram plant does not have 
wastewater treatment system for therr mdustnaJ effluent 

Wastewater from the rron parts productIOn area are collected m separate sewers from the castmg ant 
electroplatmg production area However, both streams later combme before dlschargmg to the AGOSD mam 
sewer Ime Wastewater from the electroplatmg area IS segregated and collected m two underground tanks Om: 
tank receives dIscharges from aCidIC and chronuum processes, the other tank receives dIscharges from alkahm 
and cyarude processes This segregatIOn was deSIgned to facilitate operation of a tradltlonal end-of-pIpe 

... 
wastewater treatment system 

The followmg diSCUSSion pertams to the electroplatmg productIon area winch was the mam focus of tins RPPDA 

3 3 1 ACl(llChrome Underground Tank 

The aCId/chrome underground tank receIves three sets of dIscharges, aCId dIscharges, chromIUm discharges, andl 
dIlutIOn water from an onsIte well 

a ACid Discharges Three separate aCId sewer lmes discharge to the aCId/chrome underground 
tank One sewer lme carnes tank dumps and dIscharges from the aCId copper process, nIckel actIvatIon, and1 
ruckel platmg The second Ime carnes overflows from aCId nnse tanks and ruckel actIvatIOn The thtrd Ime -
carnes dIscharges from the pIcklmg process tanks 

b Chrome Discharges Two separate chromIUm waste sewer hnes aJso dIscharge to the aCId/chrome
underground tank The first lme collects wastewater from chrome nnse tanks and from the paSSIVation tank 
The second lme collects wastewater from the hot aIr drymg tank, the hot statIc nnse tank, the chrome reductIOn, 
tank, the chrome drag out nnse tank the chrome actIvatIOn tank and the paSSIvatIOn tank 

c Dilution Water The plant pumps water from an on-SIte well IOta the aCId/chrome underground tank to dtlute' 
the collected process wastewater at the pomt of dIscharge 

332 Alkahne/Cyamde Vnderground Tank 

a Alkalme Discharges .. 
Two Alkaline sewer lines dIscharge to the AII-alme/CyanIde underground tan" One <;ev.er lme collects process ~ 

dumps and overtlov. dIscharge.:; trom the hot alkaline degreasmg tan" I he second lme mcludes discharge" from I 

the statIC and flOWIng nnses used after the alkalIne de!:,rreasmg bath 

EnVlfonmental PollutIon Prevention Project (EP3) - Alexandna EnvlronmentallrutJative Page 3-{) 
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b CyanIde Discharges 

Two Cyamde sewer hnes discharged to the Alkahne/Cyarude underground tank One sewer hne collects process 
dumps and overflow dJscharges from the cyarude bnght copper, bnght brass tanks The second Ime mcludes 
discharges from the statIC and flowmg nnses after bnght brass platmg 

c. DIlutIOn Water The plant pumps water from an on-sIte well mto the alkahne /cyarude underground tank to 
dilute the collected process wastewater at the pomt of dJscharge 

FIgure 3-3 illustrates the locatIon of the major mputs to the wastewater flow diagram 

EnVlronmental Pollution Prevention Project (EP3) - Alexandna Envlronmentallmtlatlve Page 3-7 
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FIGURE 3-1: Flow Diagram of Nickell Chrome Plating 
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Tll 

TlO 

T9 DIscharge 
to Sewer 

T8 DIscharge 
to Sewer 

T7 

T6 DIscharge 
to Sewer 

TS 

DRAFI' 

Hot 
To Unloadmg StatIOn T 1 

Air Dryer 

FIGURE 3-1 Flow Diagram of Nickel/Chrome Plating (continued) 
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FIGURE 3-2 
Wastewater Flow Diagram Showing Major Inputs 

- ..... 
// "-

I Pwnped '\ 
I \ 
\ Well ;------r-------~ 

\ Water / I I 
,..... .,,,/ I I 

-- I I 
I I 
I 

Wastewater from the 
Iron Products Department 

I 
I 
I 

Total effluent 
from the plant 

I 
I , , ACId !Chrome 

DIlutIOn Tank 

AlkalIne! 
Cyamde 

DIlutIOn Tank 

AGOSD Mam sewer hnes (outSide the plant) 

DlscharglDg Tanks 

,e- #28-29-30-33-37-38-39-40-41 (AcIds) 

I ~ #26-27-31-32-33-34-35-36-37 (AcIds) 

14 #18-19-20 (ACIds) 

lOll( #6-8-12-13-14 (ChromIUm) 

lOll( #4-5-7-9-11-14 (ChromIUm) 

Ie- #15 (Alkalme) 

lOll( #16-17 (Alkalme) 

lOll( #21-24-25 (CyanIde) 

Ie- #22-23 (Cyanlde) 
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CHAPTER 4 
ANALYSIS AND RECOMMENDATIONS 

IntroductIon 

Tlus RapId PollutIon PreventlOn DIagnostIc Assessment (RPPDA) was focused pnmanly on 
IdentIfymg processes and practIces m the AI Abram facIhty where pollutlOn preventlOn can 
reduce tOXIC and hazardous waste and can YIeld large econOmIC savmgs TIns chapter contaIns 
an explanatIon of those pollutIon preventIOn Opporturuties and an explanatIon of how the 
ImplementatIon of those Opporturuties Will benefit the plant The chapter also contams a 
dIscussIon of the costs, benefits, obstacles, and other Issues that are related to ImplementatIon of 
the Opporturuties 

ThlS chapter IS orgaruzed m the followmg order OptIon 4 0 IS concerned With overall 
enVIronmental management m the plant OptIOns 4 1 through 4 6 present opporturutIes for 
reduction of tOXIC and hazardous wastes OptIon 4 7 presents the aVOIded cost of wastewater 
treatment, and optIOn 4 8 deals With future pollutIon preventlOn opporturutIes 
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Pollution Prevention Options: 

4 0 Implement a PollutIon PreventIon Management System 
Pages 4-3 through 4-4 

DRAFT 

4 1 OptImIZing Degreasmg by Reducmg Drag-Out and Rmse Flow Rate 
Pages 4-5 through 4-12 

4 2 OptImlZmg ACid Dlppmg by Reducmg Drag-Out and Rmse Flow Rate 
Pages 4-13 through 4-20 

4 3 OptImlZmg Copper Cyamde for Zero Discharge OperatIon 
Pages 4-21 through 4-28 

4 4 OptImlZmg ActIvatIon OperatIon 
Pages 4-29 through 4-36 

4 5 OptImlZmg Nickel PlatIng OperatIOn 
Pages 4-37 through 4-44 

4 6 OptImlZmg ChromIUm Platmg OperatIon 
Pages 4-45 through 4-52 

47 Water and Wastewater Batch Treatment Systems 
Page 4-53 through 4-56 

4 8 Future PollutIOn Prevention Options 
Page 4-57 
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AL-AHRAM Co. DRAFT 

4.0 Environmental Management System 

An Envrronmental Management System IS cntlcal to the success of AI Abram's efforts to comply 
WIth the law and to continue to comply WIth the law 10 the future A Pollutton PreventIon 
Management System IS part of the overall EMS and IS the s10gle most tmportant pollutIon 
preventIon opportumty that a plant can tmplement Therefore, thts optton IS placed ahead of all 
other dISCUSSIOns 10 thts 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 AI Ahram 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 TradttIOnal methods of 
complIance mclude constructton and operatIon of wastewater treatment plants and gas cleanmg 
deVIces 

Law 4 reqUIres comparues to wnte and tmplement a Compbance Actton Plan (CAP) that 
specIfies how the company WIll comply WIth the reqUIrements of the laws AI Abram 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 Al Abram IS under pressure to come mto compbance 
""lth wastewater and other dIscharge standards, and both local deadlmes and Law 4 deadlInes are 
demandmg actIOn now 

RecommendatIOns Implement a PollutIOn PreventIOn Management System before mvestmg 
money 10 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 whIle paymg 
for themselves 10 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 ComplIance ActIOn Plan 
(CAP) for the plant 

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 PollutIOn Prevention Management System as the process by whIch mformatIOn needed 
for a CAP IS developed and organized Begm the plannmg process of the CAP With 
consideratIOn of pollutIOn prevenuon optIOns After measurement and determmatIOn of current 
conditIOns Implement a selected senes of promlsmg pollutIOn preventIon optIOns Include 
conSIderatIOn of wastewater treatment Investment and operating costs In the analYSIS of candIdate 
optIOns 

EnvlIonmental Pollution Prevention Project (EP3) Alexandna EnvlIonmentallmtlatlve 43 



AL-AHRAM Co. DRAFT 

Results ImplementIng a PollutIon PreventIon Management System should result m a contlnumg 
senes of Improvements m plant operatIng practIces that acIneve reductIons m waste dIscharges 
wInle paymg back mvestments Wlthm a reasonable penod of tIme 

Inputs. ASSumptlOns. and CalculatIons Assummg AI Abram accepts our recommendatIon and 
uses the gwdelmes prOVIded m AppendIx A, the plant's pollutIon preventIon task force Will 
make asSumptlOns and perform calculatIons for benefits, costs, and payback penod 

Obstacles to ImplementatIon The pollutIon preventIon approach to reducmg waste problems IS 
new to most Egyptlan comparues At AI Abram, several pollutIon preventlOn optlOns have 
already been installed, and others are planned AI Abram Will benefit from these installed 
optlOns, however we belIeve that formalIzmg the pollutIon preventIon process at Al Abram Will 
result m far more benefits 

Some dIfficultIes may be expenenced m Implementmg a formalIzed pollutIon preventIon 
program, mcludmg pOSSIble reSIstance to the Idea ofhavmg employees partICIpate actIvely m the 
process We belIeve that, With tIme, both management and staff personnel will become 
accustomed to tlus way of workIng, and the company ultImately WIll profit from the changes 

The key to overcommg any potentIal reSIstance IS strong and contmumg management 
commItment We're convmced that With the enhghtened management that IS present at Al 
Abram, tlus actlOn WIll occur, and a successful program Will result 

Schedule of ImplementatlOn FonnatlOn of a pollutlOn preventlOn task force can begm 
ImmedIately Wntmg a corporate envIronmental polIcy could take one to three weeks The 
pollutlOn preventlOn task force WIll establIsh Its own schedule of ImplementatlOn for all of the 
actIVItIes to WhIch It IS asSIgned 
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Option # 41 OptimIZIng Degreaslng by Reducing Drag-Out & Flow Rate 

Summary of Annual Savings 

Annual Annual Annual Losses Annual Cost Annual Cost 
Water Use Water-Cost of Cherrustnes of of 
In m3 InLE In Kg Chemistry Wastewater 

Losses In Treatment 
LE 

Current 
Conflij uratlon 675 60750 105728 644941 000 
Recommended 
Config uratlOn 120 108 00 52869 3225 DO 000 
Reduction % 82% 50% 
Annual Savings 555 500 529 3224 0 

Total Savings 3724 LE/year 

Summary of caprtal Investments 

Capital Operating 
Investment Cost In LE 
In LE iper year 

Filter System 250000 000 
Total 250000 000 

Investment 2500 LE 

Net Savings 3724 LE/year 

I Payback Period 07 years or 8.1 months 
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Figure 4-1 : COPPER, NICKEL, CHROME PLATING 
HOT DEGREASING TANK# 15, 16 & 17 

Current ConfiguratIon 

DO 0 7 LPH DO 07 LPH 
~--------------------, ~------------, 

: ~~V~ ____ ~:__ I 

Recommended 
ConfiguratIOn 

DO 06LPH 
~---------------, 
I I 
I 

Hot Degreasmg, 15 
27 gil 

000 
o 

No Metals 
Expected 

DO 06LPH 

No Metals 
Expected 

Summary 

-Reduce Drag-out bv 15% 
-Reduce Rmse Flow Rate to 15 LPH 
-Reduce Tank # 15 Dumps From 1 D/2Weeks to 1 DII 5Month 
-Reduce Tank #16 Dumps From IDI2Weeks to 1DIl Month 
-Reduce Tank #17 Dumps From ID/2Weeks to IDII Month 
- Add filter on the recIrculatIOn system 

200 LPH 

DR 45,000 

15 LPH 

DR 600 
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Current SituatIon <Tanks #15. 16 & 17. Degreasmg SteP) Hot degreasmg takes place m a 
fully automatIc platIng lme eqwpped WIth a computer-controlled overhead hOist system Metal 
parts to be plated are loaded onto racks (95% of the productIon) or barrels (5% of the 
productIon) The hot degreasmg step IS followed by a 2-stage countercurrent rmse senes 
recelvmg a City water flow rate of200 hters per hour (LPH) 

The quabty of the rmal nnse IS satIsfactory but water consumptIon can be decreased 
Addmg filtratIOn on-Ime WIth the eXlstmg recIrculatIon pump can reduce dump schedules 

Refer to FIgure 4-1 for a schematIC dIagram of the degreasmg step The dIagram depICts the 
current and recommended configuratIons for this step, and prOVides mformatlOn on chemIcal 
concentratIOns and water flow rates 

Recommendations 

The recommendatIOns below rum at reducmg water use and dump schedules 

1 Reduce parts Withdrawal speed to reduce drag-out 
2 Reduce rmse water flow rate to 15 hters per hour (LPH) m tank #17 
3 Reduce tank #15 dump schedule from once every 2 weeks to tWIce every 3 months 
4 Reduce tank #16 dump schedule from once every 2 weeks to once a month 
5 Reduce tank #17 dump schedule from once every 2 weeks to once a month 
6 Add a fIlter cartndge on lme WIth the eXIstmg reCIrculatIOn pump to extend the 

degreasmg bath hfe 

Results FIgure 4-1 shows that under the above descnbed operatmg condItIOns there would be a 
substantIal reductIOn of water use smce nnse water flow rate could be reduced from 200 LPH 
down to 15 LPH 

An estImated total savmg of about 3,724 LE per year WIll be realIzed WIth a very small capItal 
mvestment of about 2,500 LE for the filter cartndge The SImple payback penod of this capItal 
cost WIll be approXImately 8 1 months Contnbutmg to the cost savmgs, there WIll be reductIOns 
of about 

2 

529 Kg/year of degreasmg solutIOn currently dIscharged through drag-out losses (a 50% 
reductIOn) 
555 cubiC meters per year of water consumptIOn and discharge (an 82% reductIOn) 

All sav10gs 10 operat1Og costs and raw matenal consumptIon are based upon productIOn rates 
proVIded b) Al Ahram management for 1997 dunng the data collectIOn phase of the 
Assessment If needed the company can adjust these figures to reflect more recent productIOn 
rates 
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Input. assumptIons and calculatIons AssumptIons used to perfonn calculatIons contaIned m 
the engmeenng spreadsheets tables, are as follows 

1 drag-out tests perfonned on site led to an estunated value of 0 7 lIters per hour (LPH) 
2 by reducmg the parts WIthdraWal speed It IS expected that the overall drag-out value WIll 

decrease by 15% 
3 A dIlutIon ratIo of 600 prOVides a rmse water quality acceptable for thIs type of process 

See also tables 4 1 1 through 4 1 4 for addItIOnal assumptions and calculatIOns m the followmg 
pages The detaIl of drag-out estImatIOns used for these calculations IS presented In AppendIx 
AS 

Note Figure 4-1 contams results of calculatIOns perfonned WIth Rmsecalc, specIalIzed software 
developed by CAl Engmeenng m May 1995 Rznsecalc calculates nnse water usage Includmg 
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) rmse In addItIOn to nnse water reqwrements, 
Rmsecalc calculates chemIcal losses and expected concentratIOns 

Obstacles to ImplementatIon There IS no sigruficant finanCIal obstacle to Implementlng these 
recommendatIOns Techrucal questIOns can be answered by expenments and by techmcal 
asSIstance from ECEPlEP3 Tests and tnals Will allow the staff to valIdate the optImized 
configuratIOn allOWIng a 15% reductIOn of drag-out rate CollaboratIOn WIth a filter system 
suppher WIll allow staff to select the optImum filter deSIgn for proper operation Upon 
ImplementatIOn of the recommendatIons, staff trrumng and momtonng WIll be needed so that 
new procedures (reduced dump schedules) are properly adopted and consIstently executed 

Schedule of ImplementatIOn All recommendatIOns lIsted for thIs process step can be 
Implemented ImmedIately upon selectIOn of the filter system InstallatIOn of the filtratIOn deVIce 
should reqUIre Just a few weeks Dependmg on parts avrulabIhty, full ImplementatIOn of the 
recommendatIOns should take about 2-3 weeks ASSIstance from ECEP-EP3 durmg Imtial tnals, 
InstallatIOn start-up and stafftraImng can ease any ImplementatIOn concerns 
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jrable# 

TopIc: 

Plant: 

Process: 
LlDelStep· 

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

Cost of water 

Calculations 

Flowmg Tanks 

16 

Rmse Total 

Process Tanks 

15 
16 
17 

Process Total 

4.1.1 

Annual Water Cost Calculation (current) 

AlAhramCo 
Copper, Nlcke4 Chrome Platmg 

Hot Degreasmg Tanks # 15, 16 and 17 

Flow 

12 Hours 
1 Shift 

250 Days 
12 Hours ON per day 
12 Month 
50 Weeks 
15M3 

09 LEJM3 

Umt per Umt M3 
LM3 MnH Converted 

200 L H 02 
0 
0 
0 
0 

Dumps Umt per Umt m3 
CM3 HSDMW Converted 

05 C W 075 
025 C W 038 
025 C W 038 

000 
000 
000 

Rmse + Process Total 
Total Annual Cost 

67500 m3/year of water 
607 50 LE per year 

M3/Year 

600 
0 
0 
0 
0 

600 

m3/Year 

3750 
1875 
1875 
000 
000 
000 

7500 

EnVironmental Pollution PreventIOn Project (EP3) Alexandna EnVironment InrtJatrve 

Adlusted for Water Cost 
Interrmttent LElvear 

600 
0 
0 
0 
0 

600 54000 

Water Cost 
LE/year 

6750 
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rrable ## 4.1.2 

TopIc· Annual Water Cost Calculation (recommended) 

Plant: 
Process: 
Lme/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 

Flowmg Tanks 

16 

Rmse Total 

Process Tanks 

15 
16 
17 

Process Total 

AlAbramCo 
Copper, Nickel, Chrome Platmg 
Hot Degreasmg Tanks # 15, 16 and 17 

Flow 

15 

Dumps 

05 
025 
025 

12 Hours 
1 Shift 

250 Days 
12 Hours ON per day 
12 Month 
50 Weeks 
15M3 

09 LElM3 

Umtper Umt M3 
LM3 MnH Converted 

L H 0015 
0 
0 
0 
0 

Umt [Jer Umt m3 
CM3 HSDMW Converted 

C W 075 
C W 038 
C W 038 

000 
000 
000 

Rmse + Process Total 
Total Annual Cost 

120 00 m3/year of water 
108 00 LE per year 

M3IYear 

45 
0 
0 
0 
0 

45 

m3lYear 

3750 
1875 
1875 
000 
000 
000 

75 00 

EnVironmental Pollution PreventIOn Project (EP3) - Alexandna EnVIronment Initiative 

Adjusted for Water Cost 
Interrmttent LEfyear 

45 
0 
0 
0 
0 

45 4050 

Water Cost 
LElj.ear 

6750 
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lTable# 4.1.3 

Topic: Drag-Out Estunatlon (current) 

Plant: AlAhramCo 

Process: Copper, Nickel, Chrome Platlng 

LmeiStep: Hot Degreasmg Tanks # 15. 16 and 17 

Assumptions 

Parts vary from Cup-Shaped to Vertical Flat and Cyhndncal Shape and Include barrel Plating 
95% of producbon IS processed In barrels and 5% In racks 

Units Conversions 
Gallons/ 

22 

Production Datas 
Annual 
Production 

24317 m2 

Chemistry Losses 
Bath TDS 
CostIKg 
ChemIcal Loss 
Annual Cost 

Gal->lJter 

Working 
Hours/year 

3000 

26 67 grams per liter 
610 LE/Kg 

57 28 Kg/year 
349 41 LE/year 

821 

wwr OPERATING COSTS 
121 TDS In ppm 

Metal 0 0% 
Cr 0 0% 
CN 0 0% 
Total 

Cost of Process Dumps 

Tank 15 

1057 Kg ->In Ibs 
0 
0 
0 

0 
0 
0 

IS dumped 
and costs 

LE/year 

EnVIronmental Pollution Prevention PrOject (EP3) - Alexandna EnVIronment Initiative 

0 
0 
0 
0 

25 times/year 
6100 LE/year 
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tTable# 4.1.4 

Topic: Drag-Out Estunabon (recommended) 

Plant: AlAbramCo 
Process: Copper. Nickel. Chrome Plabng 
LmelStep: Hot Degreasmg Tanks # 15. 16 and 17 

Assumptions 

Parts vary from Cup-Shaped to VertICal Flat and Cyhndncal Shape and Include barrel Plating 
95% of production IS processed In barrels and 5% 10 racks 

Units Conversions 
Gallons I 

1 8 

Production Datas 
Annual 
Production 

24317 m2 

Working 
Hours/year 

3000 

Gal->LJter 
698 

Cost of Process Dumps Chemistry Losses 
Bath TOS 
CostIKg 

26 67 grams per liter 
610 LElKg Tank 15 IS dumped 12 times/year 

Chemical Loss 
Annual Cost 

4869 Kg/year 
297 00 LEJyear 

WWT OPERATING COSTS 
1100 TDS 10 ppm 

Metal 0 0% 
Cr 0 0% 
CN 0 0% 
Total 

and costs 2928 LElyear 

529 Kg ->In Ibs LE/year 
0 0 0 
0 0 0 
0 0 0 

0 

EnVironmental Pollution PreventIOn PrOject (EP3) - Alexandna EnVIronment Initiative Page 4-12 



• 

I 
I 
-
I 
I 
I 
I 
I 
I 
I 
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Figure 4-5: COPPER, NICKEL, CHROME PLATING 
NICKEL PLATING, TANK# 38/39/40/41,37&36 

Current Configuration 

D007LPH 200 LPH ,..------------, 
I I 
I 

ChemIstry Lost =34 54 grams/ hr NI =66PPM 
S04=85 PPM 
Cl = 16 PPM Recommended Configuration 

Natural EvaporatIOn 18 LPH 

DO 060LPH 
~---------------1 
I I 
I 

NI Platmg 
T38/39/40/41 

371 1 gil 
60°C 

Counter Flow 

DO 060LPH r-------------I 
I I 
I 

Counter Flow 

llQ _Q 9Q .L.PJ! 
I 
I 

DR 21445 

17 5 LPH 

Summary Zero Dlscbarge DR 24,740 

- Reduce Drag-out by 15% 
-Reduce rmse flow rate to 17 5 LPM 
-Counter current flow nnse water to platmg tank 
-Use D I water for nnse make-up In tank 11 
-Use tank 11 as addltlOnal nnse tank 
-Ehmmate tank 36 dumps 
-Dump and waste treat tank 37 once a year 
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Current SituatIon <Tanks #38-41. 37 & 36.-Nlckel PlatIng Step) The ruckel platIng step 
takes place m a fully automatic platmg lme eqUIpped With an overhead hOlst system Metal parts 
to be plated are loaded onto racks or barrels A drag-out tank (#37) and a flOWIng nnse receIvmg 
200 LPH of CIty water follow the ruckel-platmg step 

DlSchargmg nose tank 37 contams levels of Dickel, sulfates and chlonde IOns expected to be 
above dIScharge lImits 

Refer to FIgure 4-5 for a schematic dIagram of the ruckel-platIng step The dIagram depICts the 
current and recommended configuratIOns for thIs step, and proVIdes mformatIOn on chemIcal 
concentratIons and water flow rates 

RecommendatIons. In order to comply WIth the current discharge standards, the 
recommendatIOns descnbed below rum at elImmatmg the discharge of ruckel, sulfates and 
chlonde Ions from the flOWing nnse tank, wlule also reducmg water use 

1 Reduce parts wIthdrawal speed to reduce drag-out 
2 Use tank 11 as additIonal rmse tank m a 4-stage countercurrent nnse senes 
3 Reduce nnse water flow rate to 17 5 lIters per hour m tank II 
4 Use DI water for nnse water feed m tank II 
5 Dump and waste treat (batch) tank 37 once a year 
6 ElImmate dumps for tank 36 

Results FIgure 4-5 shows that under the above descnbed operatmg condItions there would be a 
substantIal water use smce nnse water flow rate could be reduced from 200 LPH down to 17 5 
LPH 

An estImated total savmg of about 13,628 LE per year wIll be realIzed With a very small capItal 
mvestment of 1,000 LE The SImple payback penod of thIs optIon WIll be approXImately 1 
month Contnbutmg to the cost savmgs, there WIll be reductIOns of about 

800 Kg/year of mckel platmg solution 10 the final effluent that would otherWIse have to 
be treated (a 100% reduction) 

2 564 CUbIC meters per year of water conswnptIOn and dIscharge (a 91 % reductIon) 

All sav10gs m operatmg costs and raw matenal conswnptIon are based upon productIon rates 
prOVIded by Al Ahram management for 1997, 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 
the engmeenng spreadsheets tables are as follows 

drag-out tests performed on SIte led to an estImated value 0[0 7 lIters per hour (LPH) 
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Option # 42 Optimizing ACid DIpping by Reducing Drag-Out and Rinse Flow Rate :I 

Summary of Annual Savings 

Annual Annual Annual Losses Annual Cost Annual Cost 
Water Use Water Cost of Chemlstnes of Chemistry of 
In m3 In LE In Kg Losses In LE Wastewater 

Treatment 
Current 
ConfiguratIon 625 56268 2637 31644 000 
Recommended 
ConfiguratIon 58 5184 1506 18077 000 
ReductIon % 91% 43% 
Annual Savings 568 511 11 136 0 

Total Savings 647 LElyear 

Summary of Capital Investments 

CapItal Operating 
Investment Cost In LE 
In LE per year 

1 000 000 
2 000 000 
Total 000 000 

Investment 0 LE 

Net Savings 647 LElyear 

I Payback Period 0 0 years or 00 months 

EnVIronmental PollutIon Prevention Project (EP3) Alexandna EnVironment InItiative Page 4-13 



AL-AHRAM Co. 

Figure 4-2 : COPPER, NICKEL, CHROME PLATING 
ACID DIP TANK# 18,19 & 20 

Current Configuration 

DO 07LPH DO 07LPH 200 LPH 
~------------------, I I 
I 

DRAFT 

No Metals 
Expected 

DR 14,706 

Recommended 
Configuration 

DO 06LPH 
~---------------I 
I I 
I 

Summary 

-Reduce Drag-out by 15% 
-Reduce Rmse Flo~ Rate 

No Metals 
Expected 

DO 06LPH 

-Reduce Tank #18 Dumps From ID/I Month to ID/2 Month 
-Reduce Tank #19 Dumps From ID/J Month to 10/2 Month 
-Reduce Tank #20 Dumps From) Oil Month to ) 0/2 Month 

15 LPH 

DR 3125 

EnvIronmental PollutIOn PreventIOn Project (EP3) - Alexandna EnVIronment IrutIatIve Page 4-14 
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AL-AHRAM Co. DRAFT 

Current Sltuatl.On (Tanks #18. 19. & 20, ACId Dmpmg Step) ACid dIppmg takes place m a 
fully automatIc platmg Ime eqwpped With a computer-controlled overhead hOist system Metal 
parts to be plated are loaded onto racks (95% of the productIon) or barrels (5% of the 
productIon) The aCid dIppmg step IS followed by a 2-stage countercurrent nnse senes recelvmg 
a City water flow rate of 200 lIters per hour (LPH) 

The quabty of the fmal nose IS satisfactory but water consumptIon can be decreased 
Performmg analysIs rather than followmg a systematIc dump routIne can reduce dump schedules 

Refer to Figure 4 2 for a schematIc diagram of the aCId-dIppmg step The dIagram depIcts the 
current and recommended configuratIOns for tlns step, and prOVIdes mfonnatIOn on chemIcal 
concentratIOns and water flow rates 

RecommendatIons The recommendatIOns below rum at reducmg water use m the aCId dIppmg 
process wlule keepmg solutIOn drag-out to the next process step, to a mmunum 

1 Reduce parts withdrawal speed to reduce drag-out 
2 Reduce rIDse water flow rate to 15 lIters per hour (LPH) m tank #20 
3 Reduce tank #18 dump schedule from once a month to once every 2 months 
4 Reduce tank #19 dump schedule from once a month to once every 2 months 
5 Reduce tank #20 dump schedule from once a month to once every 2 months 

Results FIgure 4-2 shows that under the above descnbed operatmg condItIOns there would be a 
substantIal water use smce nnse water flow rate could be reduced from 200 LPH down to 15 
LPH 

An estImated total savmg of about 647 LE per year Will be realIzed WIth no capItal mvestment 
The SImple payback penod of thIs optIon WIll be ImmedIate Contnbutmg to the cost savmgs, 
there WIll be reductIOns of about 

11 Kg/year of degreasmg solutIOn currently dIscharged through drag-out losses (a 43% 
reductIOn) 

2 568 cubiC meters per year of water consumptIOn and discharge (a 91 % reductIon) 

All savmgs m operatmg costs and raw matenal consumptIOn are based upon productIon rates 
proVIded by Al Abram management for 1997, 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 
the engmeenng spreadsheets tables are as follows 

I drag-out tests performed on SIte led to an estImated value of 0 7 lIters per hour (LPH) 
2 by reducmg the parts Withdrawal speed It IS expected that the overall drag-out value wIll 

EnVironmental PollutIOn PreventIOn Project (EP3) - Alexandna Envlfonmentallmtlatlve 4-15 



AL-AHRAM Co. DRAFT 

decrease by 15% 
3 A dIlution ratio of 300 proVIdes a nnse water qualIty acceptable for thIs process 

See also tables 4 2 1 through 4 2 4 for addttIonal assumptions and calculations 10 the followmg 
pages 

Note FIgure 4-2 contams results of calculations perfonned WIth Rmseca/c, speCIalIzed software 
developed by CAl Engmeenng 10 May 1995 Rmsecalc calculates nnse water usage mcludmg 
evaporation for vanous nns10g 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 concentratlOn m the last (cleanest) nnse In addttton to nnse water requIrements, 
Rmsecalc calculates chemtcallosses and expected concentratlOns 

Obstacles to Implementation There IS no SIgnIficant finanCIal obstacle to Implementmg these 
recommendatIOns Techrucal questions can be answered by expenments and by techrucal 
asSIstance from ECEPlEP3 Tests and tnals WIll allow the staff to valIdate the optImIzed 
configuratIOn allowmg a 15% reductIon of drag-out rate Upon ImplementatIon of the 
recommendatIOns, staff trrumng and momtonng wIll be needed so that new procedures (reduced 
dump schedules) are properly adopted and conSIstently executed 

Schedule of ImplementatIOn All recommendations lIsted for thIs process step can be 
Implemented ImmedIately Full ImplementatIOn of the recommendatIOns should take about 1-2 
weeks ASSIstance from ECEP-EP3 durmg Imttal trIals, mstallatlon start-up and staff traImng 
can ease any ImplementatIOn concerns 

Envlfonmental Pollution PreventIon Project (EP3) AlexandrIa EnVIronmental Imtlatlve 4-16 
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Table # 
TopIc: 
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 

FloWlnq Tanks 

19 

RInse Total 

Process Tanks 

18 
19 
20 

Process Total 

4.2.1 
Annual Water Cost CalculatIon (current) 
AlAhramCo 
Copper, NIckel, Chrome Platmg 
ACid DIP Tanks #18, 19, and 20 

Flow 

12 Hours 
1 Shift 

250 Days 
12 Hours ON per day 
12 Month 
50 Weeks 
07 M3 

09 LElM3 

Umt per Unit M3 
LM3 MnH Converted 

200 L H 02 
0 
0 
0 
0 

Dumps Unrt per Unrt m3 
CM3 HSDMW Converted 

1 C M 070 
1 C M 070 
1 C M 070 

000 
000 
000 

Rmse + Process Total 
Total Annual Cost 

625 20 m3/year of water 
562 68 LE per year 

M3/Year 

600 
0 
0 
0 
0 

600 

m3/Year 

840 
840 
840 
000 
000 
000 

2520 

Environmental PollutIOn Prevention Project (EP3) - Alexandria Environment Initiative 

Adrusted for Water Cost 
Intermittent LE/year 

600 
0 
0 
0 
0 

600 54000 

Water Cost 
LE/year 

2268 
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Table # 4.2.2 

TopIc: Annual Water Cost Calculatlon (recommended) 

Plant 
Process 
LlDeiStep: 

Assumptions 
Hours per shift 
Shifts per day 
Day per Year 
Intermrttent Value 

Month per year 
Weeks per year 
Tank Capacity 

Cost of water 

Calculations 

Flowmg Tanks 

AlAhramCo 
Copper, Nickel, Chrome Platmg 
ACid DIp Tanks #18, 19, and 20 

Flow 

12 Hours 
1 Shift 

250 Days 
12 Hours ON per day 
12 Month 

50 Weeks 
07 M3 

09 LElM3 

Unit {Jer Umt M3 
LM3 MnH Converted 

19 

Rinse Total 

Process Tanks 

18 
19 
20 

Process Total 

Rinse + Process Total 
Total Annual Cost 

15 

Dum{Js 

05 
05 
05 

L H 

Untf {Jer Unit 
CM3 HSDMW 

C M 
C M 
C M 

57 60 m3/year of water 
51 84 LE per year 

0015 
0 
0 
0 
0 

m3 
Converted 

035 
035 
035 
000 
000 
000 

M3/Year 

45 
0 
0 
0 
0 

45 

m3/Year 

420 
420 
420 
000 
000 
000 

1260 

EnVIronmental Po"utlon PreventIon Project (EP3) - Alexandria EnVIronment Initiative 

Adlusted for Water Cost 
Interrmttent LE/vear 

45 
0 
0 
0 
0 

45 4050 

Water Cost 
LE/year 

11 34 
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Table # 4.1.3 

TopIc: Drag-Out EstJm.atlon (current) 
Plant AlAhramCo 
Process: Copper, Nickel, Chrome PlatIng 
LIRe/Step· ACid Dlp Tanks #18, 19, and 20 

Assumptrons 

Parts vary from Cup-Shaped to Vertical Flat and Cylindrical Shape and Include barrel Plating 
95% of production IS processed In racks, and 5% In barrels 

Units Conversions 
Gal/ansI 

22 

Production Datas 
Annual 
Production 

24317 m2 

Chemistry Losses 
Bath TDS 
Cost/Kg 
Chemical Loss 
Annual Cost 

Gal->l.Jter 

Working 
Hours/year 

3000 

25 grams per liter 
1200 LElKg 
537 Kg/year 

64 44 LElyear 

821 

WWT OPERATING COSTS 
17 TOS In ppm 

Metal 01 0% 
Cr 01 0% 
CN OJ 0% 
Total I 

Cost of Process Dumps 

Tank 18 

26 Kg ->In Ibs 
0 
0 
0 

0 
0 
0 

IS dumped 
and costs 

LElyear 

EnVironmental Pollution Pfeventlon Project (EP3) - Alexandria EnVironment Initiative 

0 
0 
0 
0 

12 trmes/year 
252 LElyear 
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Table##- 4.2.4 

Topic: Drag-Out EstJmatlOn (recommended) 

Plant AlAhramCo 
Process· Copper, Nickel, Chrome Platmg 

Line/Step: ACId DIP Tanks #18, 19, and 20 

Assumptions 

Parts vary from Cup-Shaped to Vertical Flat and Cyhndncal Shape and Include barrel Plating 
95% of production IS processed In racks and 5% In barrels 

Umts Conversions 
Gallons/ 

1 8 

Production Datas 
Annual 
Production 

24317 m2 

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

Ga/->l.Jter 

Working 
Hours/year 

3000 

2 5 grams per liter 
1200 LElKg 
456 Kg/year 

5477 LElyear 

698 

WWT OPERATING COSTS 
100 TDS In ppm 

Metal 0 0% 
Cr 0 0% 
CN 0 0% 
Total 

Cost of Process Dumps 

Tank 18 
and costs 

15 KQ ->In Ibs 
0 
0 
0 

0 
0 
0 

IS dumped 
126 lEJyear 

LElyear 
0 
0 
0 
0 

EnVironmental Pollution Prevention Project (EP3) - Alexandria EnVironment Initiative 

6 times/year 
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Environmental PollutIOn Prevention Project (EP3) - Alexandna Environment Inrtlabve 

DRAFT 
AI Ahram Co 

Option # 43 Optimizing Copper Cyanide for Zero Discharge Operation 

Summary of Annual Savmgs 

Annual Annual Annual Losses Annual Annual 
Water Use In Water Cost of Chemlstnes Cost of Cost of 
m3 In LE In Kg Chemistry Wastewate 

Losses In r Treatment 
LE 

Current 
ConflQu ration 767 69012 26313 103481B 557B 47 
Recommended 
ConflQu ration 77 6912 000 000 000 
Reduction % 82% 100% 100% 
Annual Savings 690 621 263 1034B 5578 

Total Savings 16548 LElyear 

Summary of Capatallnvestments 

Capital Operating 
Investment In Cost In LE 
LE per year 

Evaporator 20000 00 000 
Heater 2B Kw 7000 00 492206 
Counterflow to 600 00 
Tank #24 ODD 
Installation 100000 ODD 
Total 2B600 00 492206 

Investment 28600 LE 

Net Savings 11626 LElyea r 

IPayback Period 25 years or 295 months 

EnVironmental Pollution Prevention Project (EP3) Alexandna EnVironment Initiative Page 4-21 



AL-ABRAM Co. 

Figure 4-3: COPPER, NICKEL, CHROME PLATING 
COPPER CYANIDE, TANK 22,23 &24 

Current ConfiguratIon 

DO 07LPH DO 07LPH 250 LPH 
~-----------------, I I 
I 

Counter Flow 

DRAFT 

DR 122,000 

Recommended ConfiguratIOn #1 

Evaporator 456 LPH 
(at 45°C) 

Chemistry Lost = 85 64 grams/ hr 
Cu= 145 PPM 
CN= 126 PPM 

DO 0 6 LPH DO 06 LPH -------------------, ~------------, V' , ,: V 
~~--~~ --~----~ 

Counter Flow Counter Flow 

DR 1089 

Zero Discharge 

SummarY 

-Reduce Drag-out by 15% 
-Add evaporator 
-Reduce nnse flow rate to 0 784 LPM 
-Counter current flow nnse water to platmg tank 
-Use D I v.ater for nnse make-up 
-ElIminate dumps of the tanks 

Envlronmental PollutIOn PreventIon Project (EP3) - Alexandna Envlronment IrutIatlve Page 4-22 
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AL-AHRAMCo DRAFT 

Current Situation (Tanks #24/25, 23 & 22 Copper Cyamde Plating Step) Copper cyarude 
platmg takes place m a fully automatIc platmg hne eqUIpped WIth a computer-controlled 
overhead hOlst system Metal parts to be plated are loaded onto racks (95% of the productIOn) or 
barrels (5% of the productIon) The Copper-platmg step IS followed by a 2-stage countercurrent 
nnse senes receIvmg a CIty water flow rate of 250 lIters per hour (LPH) 

The dlschargmg rmse tank 23 contams levels of copper and cyamde Ions expected to be 
above discharge lImits 

Refer to FIgure 4-3 for a schematIC dIagram of the copper cyamde-platmg step The dIagram 
depIcts the current and recommended configuratIOns for tIns step, and prOVIdes mformatIOn on 
chemIcal concentratIOns and water flow rates 

Recommendations In order to comply WIth the current dIscharge standards, the 
recommendatIons descnbed below aIm at elImmatmg the dIscharge of copper and cyanIde from 
the flowmg nnse tank, whIle also reducmg water use 

Reduce parts withdrawal speed to reduce drag-out 
2 Use DJ water for nnse water feed 
3 Counter current flow rmse water from tank 23 to tank 24/25 for zero dIscharge 

operatIOn, usmg a dosmg pump 
4 Add an atmospherac evaporator on tank 24/25 
5 Reduce nnse water flow rate to 47 LPH 
6 Ehmmate dumps oftanks 23 and 22 

Results Figure 4-3 shows that under the above descnbed operatmg conditIOns there would be no 
cyamde or copper discharged m the wastewater from thiS platmg operatIOn 
An estimated total savmg of about 16,548 LE per year wIll be reahzed With a capital mvestment 
of about 28 600 LE for reconfiguratlOn The Simple payback penod of thiS capital cost Will be 
appro\.lmately 2 5 years or 29 5 months Even though the payback penod IS relatively long thiS 
tank represent an excellent opportumty to slgmficantly reduce environmental Impact With httle 
capltallmestment Slgmficant emlfonmentallmpact reductlOns mc1ude 

96 Kg/year of cyamde In the final effluent that would otherv.lse have to be treated (a 
100% reductlOn) 

2 148 Kg/vear of copper In the final effluent that would otherwise have to be treated (a 
100% reductlOn) 

3 690 cubIC meters per \ ear of \\ater consumption and dIscharge (an 82% reductlOn) 

All S3\ Ing" In operating costs and ra\\ materIal cOn'SumptlOn are based upon productIOn rate, 
prO\ Idl.d b\ AI Ahram s management In 1997 dUrIng the ddta collectIOn phase of tlK Prl. 
A<;~e"<;ml.nt If needed the compam can adJust these figures to reflect current productIOn rates 

Input, a<;sumptlOns and calculatIOns A~sumptlOns used to perform calculatIOns contaIned In 

the engIneerIng spreadsheets tables are as follo\\s 

EnVIronmental Pollution PreventIOn Project (EP3) Alexandria Envlronmentallmttatlve 4 23 



AL-AHRAM Co. DRAFT 

1 drag-out tests performed on site led to an estimated value of 0 7 hters per hour (LPH) 
2 by reducmg the parts withdrawal speed It IS expected that the overall drag-out value wIll 

decrease by 15% 
3 A dIlution ratIO of 1,000 provides a nnse water quahty acceptable for thiS process 

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, speclahzed software 
developed by CAl Engmeenng m May 1995 Rmsecalc calculates nnse water usage mcludmg 
evaporatlOn 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 financIal obstacle to Implementmg thIS optIon 
T echmcal questIOns can be answered by expenments and by technIcal aSSIstance from 
ECEP/EP3 Tests and tnals wIll allow the staff to valIdate the optImIzed configuratIOn allowmg 
a 15% reductIOn of drag-out rate Upon ImplementatIOn of the recommendatIOns staff trammg 
and momtonng wIll be needed to become famIlIar WIth the added eqUIpment 

Schedule of Implementatlon AddItIOnal drag-out reductIOn technIques can be Implemented 
qUlckh and momtored for optImizatIOn InstallatIOn of the dosmg pump should reqUIre Just a 
few days Dependmg on parts aVailabIlity, full ImplementatIOn of the new eqUIpment should 
take about 1-2 months ASSIstance from ECEP-EP3 dunng mltlal tnals, mstallatIon start-up and 
staff trammg can ease any ImplementatIOn concerns 

Em lronmental Pollution PreventIOn Project (EP3) Alexandria EnvlronmentallmlJallve 4 24 
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Table # 

Topic 

Plant 

Process 

Lme/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 

FloWlnc TarhS 

23 

R Jse To,al 

0roceso:::: TOld 

431 

Annual Water Cost CalculatIOn (current) 

Al Ahram Co 
Copper, Nickel ChIOme PlatIng 

(opper Cyamde Platmg, Tanks 24 23 and 22 

Flo 

250 

OL'"'1DS 

f) 

1 

1 

I 
I 

I 

12 Hours 
1 Shift 

250 Days 
12 Hours ON per day 
12 Month 
50 \t'.Ieeks 
07 M3 

09 LE/M3 

Un.! per I Unit .~:: 

LM3 Mnf-' Co'?veried 
L H 025 

0 
0 
0 
0 

I 

Unt Del 1 Un!' , - ~ T 
C ~~3 I -is OM v\. ~1ec I L c .... 

~ r-,.n J OCt ~ 

'- fVI I o 70! 
r I r-,.~ 1-01 

--'-- I I 

100' 
J on\ 
1 nr I 

! 

Rmse + Process Total 
lo.a/ Ar~Jd C_51 

i6b 80 mJ/year of ~nter 

M3. ''::ar AdJusted for Wa'e Cost 
Intermittent LE ear 

750 750 
0 0 
0 01 

0 0 

0 (11 

-':'0 -50 "'-" 00 

--7 3 

'10 
_ 40 
~ 40 

00 
nfJ! 
011 
Jnl 'I 

---- - --------
Environmental Pollution Pre~ entlon Project (E P ~ I'-IlexandrlCl E'1"lr~-Tlent 'n a r Page .... !:l 



Table # 432 

Topic Annual Water Cost CalculatIOn (recommended) 

Plant Al Ahram Co 

Process Copper Nickel, Chrome Plating 

Lme/Step Copper Cyamde Plating, Tanks 24, 23 and 22 

Assumptions 
Hours per shift 
Shifts per day 
Day per Year 

Intermittent Value 
Month per year 
Weeks pe year 
Tank Capacity 

Cost of \ cler 

Calculations 

F'o~~m;; Ta'1ks 

~3 

Pmse Tn,:]! 

Flo .. 

Procc _ Ta'1l<s ~ u"1pS 

I 

I 

I 

-
, 
--
--

Procf's - ,I 
RI('se ~ Drocess Total 
T0ar' < l.JSI 

20 

0 
1 

1 

12 Hours 
1 Shift 

250 Days 
12 Hours m, per day 
12 Month 
50 Weeks 
07 M3 

09 LE/M3 

U~ r Der Unj+ M3 
L M3 M'1r- Converted 

L H 002 
0 
0 
0 
0 

Un oer Jr,r- '713 

C ~.(3 I 1-' :: ::- ' '1. Converec I 
- , J 00 

~ I - -C 

- to.' I o 70 
1 f)() 

I I f)(11 

I I 1 f)C I 

I I I 

76 80 m3 vear 01 >'J3ter 

- 1 ~ _f:. - -_f 

M3IYear 

60 
0 
0 
0 
0 

60 

~ 3'Year 

000 
840 
840 
o CO 
o 00 
o Of) 

11) PO 

Adjusted for Water Cosr 
Intermittent LElyear 

60 
0 
0 
0 
0 

60 '14 (10 

Water Cos I 

I LElycQ 

, 
I 

I 

I 
I 

1-

Page 426 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table # 4.3.3 

TopIc. Drag-Out Estnnatlon (current) 

Plant- Al Ahram Co 

Process' Copper, NIckel, Chrome Plating 

Line/Step: Copper Cyamde Plating, Tanks 24, 23 and 22 

Assumptions 

Parts vary from Cup-Shaped to Vertical Flat and CylindrICal Shape and Include barrel Plating 
90% of productIOn IS processed In racks and 10% In barrels 

Untts Conversions 
Gallons/ S 

22 

Production Datas 
Annual 
Production 

24317 m2 

Workmg 
Hours/year 

3000 

Gal->Ltter 
821 

Gal/hrs 

Chemistry losses 
Bath TDS 
Cost/Kg 
Chemical Loss 
Annual Cost 

12250 grams per liter 
3933 lElKg 

263 13 Kg/year 
10348 18 lE/year 

WWT OPERATING COSTS 
400 TDS In ppm 

Metal 0 49% 
Cr 0 0% 
CN 0 32% 
Total 

019 

Cost of Process Dumps 

Tank 24 IS dumped 
and costs OLE/year 

263 Kg ->m Ibs LElyear 
128 282 953 

a 0 a 
83 183 4626 

5578 

EnVironmental Pollution Prevention Project (EP3) - Alexandria EnVironment Initiative 

o times per year 
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Table # 4.3 4 

TopIc Drag-Out EstunatlOn (recommended) 

Plant· AlAhramCo 
Process Copper, NIckel, Chrome PlatIng 
Lme/Step: Copper Cyamde PlatIng, Tanks 24, 23 and 22 

AssumptIOns 

Parts vary from Cup-Shaped to Vertical Flat and Cyhndncal Shape and Include barrel Plating 
90% of productIOn IS processed m racks and 10% In barrels 

Umts ConversIons 
Gallons I S 

1 8 

ProductIon Datas 
Annual 
Production 

24317 m2 

Workmg 
Hours/year 

3000 

Ga/->lJter 
6975468049 

Gal I hrs 

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

122 5 grams per liter 
3933 LElKg 
000 Kg/year 
000 LElyear 

WWT OPERATING COSTS 
1800 TDS In ppm 

Metal 0 0% 
Cr 0 0% 
CN 0 0% 
Total 

EVAPORATION LE/KWh 
LPH > KW Hrs/Day 

15T 91151 121 

GPH 
3963 

016 

Cost of Process Dumps 

Tank 24 IS dumped 
223 66 and costs 0 LE/year 

o Kg >m Ibs LElyear 
0 0 0 
0 0 0 
0 0 0 

0 

018 LE 
Days/year > Cost/year 

2501 4922 

o times per year 

Page 428 



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

AI Ahram Co DRAFT 

Option # 44 Optimizing Copper Activation Operation 

Summary of Annual Savings 

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

Losses In Treatment 
lE 

Current 
Conflgu ration 625 56279 47205 50B240 000 
Recommended 
Configuration 1220 109B 20 26422 2844 74 000 
Reduction % -95% 44% 
Annual Savings -595 -535 208 223B 0 

Total Savings 1702 LElyear 

Summary of capital Investments 

Capital Operating 
I nvestment In Cost In LE 
LE Iper year 

1 000 000 
Total 000 000 

Investment o LElyear 

Net Savings 1702 LElyear 

IPayback Period 00 years or 00 months 
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AL-AHRAM Co. 

Figure 4-4: COPPER, NICKEL, CHROME PLATING 
ACTIVATION LINE, TANK# 31,32, & 33 

Current ConfiguratIOn 

DO 07LPH DO 07LPH 333 LPM 
~---------------------, 
I I 
I 

DRAFT 

Counter Flow 
DR 500 

Recommended Configuration 

DO 06 LPH ----------------------, 
I I 
I 

No Metals 
Expected 

6LPM 

DO 06LPH r------------, 
I I 
I 

45 LPH 
D I or DIstIlled Water 

~ DR 2250 

Summary 

- Reduce Drag-out by 15% 
-Ellmmate dump for tanks 32 8.. 31 

No Metals 
Expected 

-Ellmmate Counter FlOWIng nnse arrangement 

No Metals 
Expected 

-Adjust nnse water flov. rate to 6 LPM In tank 32 and 45 LPH In tank 31 
-Use D I v.ater In tank 31 
-Reduce dump schedule for tank 33 from I DI1 Month to 1 D/2Months 

EnVIronmental PollutIOn PreventIOn Project (EP3) - Alexandna EnVIronment ImtIative Page 4-30 
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AL-AHRAM Co. DRAFT 

Current SituatIOn (Tank #33.32. & 31. ActIvatIon Step) The actIvatIon step takes place m a 
fully automatic platmg Ime eqUlpped WIth a computer-controlled overhead hOlst system Metal 
parts to be plated are loaded onto racks (95% of the production) or barrels (5% of the 
productIon) The actIvation step IS followed by a 2-stage countercurrent rmse senes receIvmg a 
CIty water flow rate of 3 3 hters per mmute (LPM) 

The quality of the fmal nnse IS satISfactory but water consumptIon can be decreased 
Performmg analysls rather than followmg a systematic dump routme can reduce dump schedules 

Refer to FIgure 4-4 for a schematIc dIagram of the actlvatIOn step The dIagram depIcts the 
current and recommended configuratIOns for thIs step, and prOVIdes mformatIon on chemIcal 
concentratlOns and water flow rates 

RecommendatIOns The recommendatIOns below rum at reducmg solutlOn losses by drag-out 
and mmimIzmg contammatIOn of the next process step (ruckel platmg) 

1 
2 

3 

Reduce parts Withdrawal speed to reduce drag-out 
Elimmate the counter current flowmg rmse arrangement to mcrease final nnse 
qualIty 
Adjust rmse water flow rate to 6 0 hters per mmute for tank 32 and 45 hters per hour 
for tank 31 

4 Use DI water for nnse water feed m tank 31 
5 Reduce tank #33 dump schedule from once a month to once every 2 months 
6 Elimmate dumps for tanks 32 & 31 

Results FIgure 4-4 shows that under the above descnbed operatmg condItIons there would be a 
substantial drag-out loss reductlOn from·5082 to 2845 Kg of actIvatIOn solutlOn per year 

An estImated total savmg of about 1,702 LE per year WIll be realIzed With no capItal mvestment 
The SImple payback penod of thIs optIon WIll be Immediate 

All savmgs m operatmg costs and raw matenal consumptIOn are based upon productlOn rates 
proVIded by Al Ahram management for 1997, durmg the data collectlOn phase of the 
Assessment If needed, the company can adjust these figures to reflect more recent productlOn 
rates 

Input, assumptIOns and calculatIOns Assumptions used to perform calculatIOns contaIned In 
the engIneermg spreadsheets tables are as follows 

3 

drag-out tests perfonned on site led to an estlmated value of 0 7 lIters per hour (LPH) 
b\ reducmg the parts v.lthdrav.al speed It IS expected that the overall drag-out value wIll 
decrease by 15% 
A dIlution ratio of 2 000 proVIdes a nnse water qualIty acceptable for thiS process 

EnVironmental Pollution Prevention Project (EP3) Alexandna Envlfonmentallmuatlve 4-31 



AL-AHRAM Co. DRAFT 

See also tables 4 4 1 through 4 4 4 for additIOnal assumptIOns and calculatIOns In the folloWIng 
pages 

Note Figure 4-4 contaInS results of calculatIOns perfonned with Rmsecalc, specialIzed software 
developed by CAl EngIneerIng In May 1995 Rmsecalc calculates rInse water usage IncludIng 
evaporatIOn for varIOus rInsIng configuratIOns, based on Inputs of drag-out rate, chemIcal 
concentratIOn, temperature, volume and open surface area of the process tank, and the target 
drag-out concentratIOn In the last (cleanest) rInse In additIOn to rInse water reqUIrements, 
Rmsecalc calculates chemIcal losses and expected concentratIOns 

Obstacles to ImplementatIOn There IS no slgmficant finanCIal obstacle to Implementmg these 
recommendatIons Techmcal questIOns can be answered by experIments and by technIcal 
assIstance from EeEP/EP3 Tests and trIals WIll allow the staff to valIdate the optImIzed 
configuratIOn allowmg a 15% reductIOn of drag-out rate Upon ImplementatIon of the 
recommendatIons, staff tramIng and momtonng wIll be needed so that new procedures (reduced 
dump schedules) are properly adopted and consistently executed 

Schedule of ImplementatIOn All recommendatIOns lIsted for thIS process step can be 
Implemented ImmedIately Full ImplementatIOn of the recommendations should take about 1-2 
weeks ASSIstance from ECEP-EP3 durmg InItIal trIals, mstallatIOn start-up and staff trammg 
can ease any ImplementatIOn concerns 

EnVIronmental PollutIon PrevenlIon Project (EP.» Ale\andna EnvlronmentallmlIatlve 4 '? .>-
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Table # 

TopIc 

Plant 

Process 

lAne/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 

F'ov\lnq Tanks 

32 

R )-F Total 

D ....... "'r ... h ... -.-cnk~ 

1~ 

~ -

P (,_,or ~ ,:, 

! 

441 

Annual Water Cost CalculatlOn (current) 

Al 4..hram Co 
Copper, Nickel, ChlOme PlatIng 

ActIvatlOn Tanks #33, 32 and 3] 

12 Hours 
1 Shift 

250 Days 
12 Hours ON per day 
12 Month 
50 Weeks 

087 M3 

09 LE/M3 

c/o, U~ t per Unit M3 
L'I:13 MrH Converted 

33 L Mn 00033 
0 
0 
0 
0 

r1PS ~'" Der Unit I '17 -" 
r .... 3 HS.JMW I Conve-eo 

1 C II/' I ~ E 
1 t~ ! J 8-
1 r M I 18 -

I ~ or 
I r 
I '"'I n ..... 1 

I 

PIn,)P + Drocpss Told 

TC ~ ~- 10' CO_I 

625 32 m3/year of water 
-': ,:J LE r- ,ear 

M3IYear 

594 
0 
0 
0 
0 

594 

m3Year 

1044 
1044 

I 1044 
000 
(100 
000 

"" 12 

,-----------
Erv rer""e" al "'c'I_::- '-' e\en'IO" '"' c eet (EP3) Ale)(andrla Envlron'T'em Initial \e 

Adjusted for Water Cost 
frtermlttent LElyear 

594 
0 
0 
0 
0 

'i94 'i1460 

WaterCcs , 
LElyea I 

I 

I 
2t'1Q 
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Table # 442 

TopIc. Annual Water Cost CalculatIOn (recommended) 

Plant AI AhramCo 

Process· Copper, NIckel, Chrome PlatIng 

Lme/Step ActivatIOn Tanks #33, 32 and 3 J 

AssumptIOns 
Hours per shift 
Shifts per day 
Day per Year 
Intermittent Value 
Month per year 
Weeks per year 
Tank CapacIty 

Cost of water 

Calculations 

Flowmq Tanks 

32 
31 

Rmse Total 

Process Tanks 

33 
32 
31 

Process Tofal 

Rmse + Process Total 
Total Annual Cost 

Flow 

6 
45 

Dumps 

05 
0 
0 

12 Hours 
1 Shift 

250 Days 
12 Hours ON per day 
12 Month 
50 Weeks 

087 M3 

09 LE/M3 

Umt /Jer Unit 
LM3 MnH 

L Mn 
L H 

Umt per Unit 
CM3 HSDMW 

C M 
C M 
C M 

122022 m3/year of water 
109820 LE per ~ear 

M3 
Converted 

0006 
0045 

0 
0 
0 

'173 
Conve1ed 

044 
000 
000 
000 
000 
r) 00 

M3IYear 

1080 
135 

0 
0 
0 

1215 

m3fiear 

522 
000 
000 
'i 00 
'100 
~ 00 
'i 22 

Environmental Pollution Prevention Project (ED3) Alexandrra Environment Imtlatlve 

Adjusted for Water Cost 
Intermittent LEI}lear 

1080 
135 

0 
0 
0 

1215 109350 

Water Cos' 
LE/Y§ar 

470 
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Table # 4.4.3 
TopIc· Drag-Out EstImatIon (current) 

Plant: AlAhramCo 

Process: Copper, Nlcke4 Chrome PlatIng 

LmeiStep· ActIvatIon Tanks #33, 32 and 31 

Assumptions 

Parts vary from Cup-Shaped to Vertical Flat and Cyllndncal Shape and Include barrel Plating 
95% of production IS processed In racks and 5% In barrels 

Units Conversions 
Gallons I 

22 

Production Datas 
Annual 
Production 

24317 m2 

Workmg 
Hours/year 

3000 

Ga/-">lJter 
821 

Gal I hrs 

Chemistry Losses 
Bath TOS 
CosVKg 
Chemical Loss 
Annual Cost 

375 grams per liter 
1077 LElKg 
80 55 Kg/year 

867 25 LElyear 

wwr OPERATING COSTS 
2100 TDS In ppm 

Metal 0 0% 
Cr 0 0% 
CN 0 0% 
Total 

019 

Cost of Process Dumps 

Tank 33 IS dumped 
and costs 421515 LElyear 

472 Kg >10 Ibs LElyear 
0 0 0 
0 0 0 
0 0 0 

0 

EnVironmental Pollution Prevennon Project (EP3) Alexandria EnVironment Initiative 

12 times per year 
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Table # 4 4.4 
TopIc: Drag-Out EstImatIon (recommended) 
Plant- AlAhramCo 

Process Copper, Nickel, Chrome PlatIng 

Lme/Step: ActIva1:J.on Tanks #33, 32 and 31 

Assumptions 

Parts vary from Cup-Shaped to Verbcal Flat and Cyllndncal Shape and Include barrel Platmg 
95% of productIOn IS processed In racks and 5% In barrels 

Units Conversions 
Gallons/ 

1 8 

Production Datas 
Annual 
Production 

24317 m2 

Working 
Hours/year 

3000 

Ga/->l.Jter 
698 

Gal/hrs 

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

37 5 grams per liter 
1077 LEJKg 
68 47 Kg/year 

737 17 LElyear 

wwr OPERATING COSTS 
75 TDS In ppm 

Metal 0 0% 
Cr 0 0% 
CN 0 0% 
Total 

016 

Cost of Process Dumps 

Tank 33 IS dumped 
and costs 2107575 LEJyear 

264 Kg ->In Ibs LEJyear 
0 a 0 
0 0 0 
0 a 0 

0 

EnVironmental Pollution Prevention Project (EP3) - Alexandria EnVironment Initiative 

6 times per year 
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AI Ahram Co DRAFT 

Option" 4 5 OptimIZIng Nickel Plating Operation 

Summary of Annual Savmgs 

Annual Annual Annual Losses Annual Annual 
Water Use Water of Chemistries Cost of Cost of 
10m3 Cost In LE In Kg Chemistry Wastewater 

Losses In Treatment 
LE 

Current 
ConflQuratJon 618 55620 80024 10B64 13 226252 
Recommended 
ConflQuratlon 54 4860 041 550 1 15 
Reduction % 91% 100% 100% 
Annual Savmgs 564 50B 800 10859 2261 

Total Savmgs 13628 LE/year 

Summary of Capital Investments 

Capital Operating 
Investment Cost In LE 
In LE per year 

Counterflow to 
Tank #38 100000 000 
Total 100000 000 

Investment 1000 LE 

Net Savmgs 13628 LE/year 

IPayback Period 01 years or 09 months 

Environmental Pollution Prevention Project (EP3) Alexandria EnvIronment InitiatIve Page 4-37 



AL-AHRAM Co. DRAFT 

Figure 4-5: COPPER, NICKEL, CHROME PLATING 
NICKEL PLATING, TANK# 38/39/40/41,37&36 

Current ConfiguratIon 

D007LPH 200 LPH ,.------------, 
I I 
I 

ChemIstry Lost =34 54 grams! hr Nl =66PPM 
804= 85 PPM 
Cl :: 16 PPM Recommended Configuration 

Natural EvaporatIOn 18 LPH 

DO 060 LPH 
~---------------1 
I I 
I 

Nl Platmg 
T38/39/40/41 

371 1 gil 
60°C 

Counter Flow 

.R.Q _ Q ~Q L.PJ! , , 

Counter Flow 

DR 21445 

175 LPH 

Summary Zero Discharge DR 24740 

- Reduce Drag-out by 15% 
-Reduce nnse flow rate to 17 5 LPM 
-Counter current flow nnse v.ater to platmg tank 
-Use 0 I water for nnse make-up m tank 11 
Use tank 11 as addItiOnal nnse tank. 

-Ehmmate tank 36 dumps 
-Dum p and waste treat tank 37 once a .. ear 

Environmental PollutIOn PreventIOn Project (EP3) - Alexandna Environment ImtIatlve Page 4-38 
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AL-AHRAM Co. DRAFT 

Current SituatIOn (Tanks #38-41, 37 & 36,-Nlckel Platmg Step) The mckel platmg step 
takes place m a fully automatic platmg lIne equIpped Wlth an overhead hOlst system Metal parts 
to be plated are loaded onto racks or barrels A drag-out tank (#37) and a floWlng nnse reCeIVing 
200 LPH of CIty water follow the mckel-platmg step 

Dlschargmg rmse tank 37 contams levels of DIckel, sulfates and chloride IOns expected to be 
above discharge lImits 

Refer to FIgure 4-5 for a schematlc diagram of the mckel-platIng step The dIagram depIcts the 
current and recommended configuratIOns for thIS step, and prOVIdes mformatIOn on chemIcal 
concentratIOns and water flow rates 

Recommendations In order to comply With the current dIscharge standards, the 
recommendatIOns descnbed below aim at elImmatIng the dIscharge of mckel, sulfates and 
chlonde Ions from the flowmg nnse tank, whIle also redUCing water use 

2 
3 
4 
5 
6 

Reduce parts withdrawal speed to reduce drag-out 
Use tank 11 as additIOnal rinse tank m a 4-stage countercurrent rinse senes 
Reduce rinse water flow rate to 17 5 lIters per hour In tank II 
Use DI water for nnse water feed In tank 11 
Dump and waste treat (batch) tank 37 once a year 
ElImmate dumps for tank 36 

Results FIgure 4-5 shows that under the above descnbed operating condItIOns there would be a 
substantial water use smce nn~e water flow rate could be reduced from 200 LPH down to 17 5 
LPH 

An estImated total savmg of about 13 628 LE per year wIll be realIzed WIth a very small capItal 
mvestment of 1,000 LE The SImple payback penod of thIS optIOn wIll be approximately 1 
month Contnbutmg to the cost savmgs there Will be reductIOns of about 

800 Kg/year of mckel platmg solutIOn m the final effluent that would otherWIse have to 
be treated (a 100% reductIOn) 
564 CUbIC meters per year ofv.ater consumptIOn and dIscharge (a 91% reductIOn) 

All sa\lngs m operatmg costs and ra\\ matenal consumption are based upon productIOn rates 
prO\ Ided by Al Ahram management for 1997 dunng the data collectIOn phase of the 
A.ssessment If needed the compam can adjust these figures to reflect more recent production 
rales 

Input, as.,umptlOns and calculatIOn., L\.ssumptlOns used to perform calculatIOns contamed m 
the Lngmeenng spreadsheets tables arL as follo\\s 

drag-out tests performed on site led to an estimated value of 0 7 lIters per hour (LPH) 

EnVIronmental Pollution Prevention Project (EP3) Alexandria EnVIronmental Initiative 4 39 



AL-AHRAM Co. DRAFT 

2 by reducmg the parts wIthdrawal speed It IS expected that the overall drag-out value WIll 
decrease by 15% 

3 A dIlutlOn ratlO of 24,000 provIdes a water qualIty acceptable for thIS process 

See also tables 4 5 1 through 4 5 4 for additlOnal assumptlOns and calculatIOns m the followmg 
pages 

Note FIgure 4-5 contams results of calculatlOns performed wIth Rmsecalc, specIallzed software 
developed by CAl Engmeenng m May 1995 Rmsecalc calculates nnse water usage mcludmg 
evaporatIOn for varIOUS nnsmg configuratlOns, 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 rInse water reqUlrements 
Rmsecalc calculates chemIcal losses and expected concentratIOns 

Obstacles to ImplementatIOn There IS no sIgmficant finanCIal obstacle to Implementmg these 
recommendatIons Techmcal questIOns can be answered by expenments and by technical 
assistance from ECEP/EP3 Tests and tnals WIll allow the staff to vahdate the optImized 
configuratIOn allowmg a 15% reductIOn of drag-out rate Upon ImplementatIOn of the 
recommendatIOns, staff trammg and momtormg WIll be needed so that new procedures (reduced 
dump schedules) are properly adopted and consistently executed 

Schedule of ImplementatIOn All recommendatIOns hsted for thiS process step can be 
Implemented Immediately Full ImplementatIOn of the recommendatIOns should take about 1-2 
weeks ASSistance from ECEP-EP3 dunng mltlal tnals, mstallatIOn start-up and staff trammg 
can ease any ImplementatIOn concerns 

Em Ironmenral PollutIOn Pre\ entlon Project (EP3) Alexandria EnVironmental IllItlallve 4 40 
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Table # 451 

Topic Annual Water Cost (alculatton (current) 

Plant Al Ahram Co 
Process Copper NIckel, Chrome Platmg 

Line/Step NIckel Platmg Tanks #38-41,37 and 36 

Assum pI Ions 
Hours per shift 
Shifts per day 
Day per Year 
Intermltient Value 
Month per year 
Weel<s per year 
Tank Capacity 

Cost Of ater 

Calculations 

Fm I~- TarAs 

~ c 

RI'1sP 
~ -,Pil 

~_TCJn/(s ! 
I 
r--- -
l 
L---

I 
1 

'---
I 

.., Pre ~P 'a 

Flo. 

200 

Du"ioS 

1 

Rinse Droce,s Total 

-- C "'05. 

12 Hours 
1 Shift 

250 Days 
12 Hours ON pe day 
12 Month 
50 Weeks 
15M3 

09 LEfM3 

Umt per timt M3 
LM3 Mn H Converted 

L H 02 
a 
a 
0 
0 

U'JJ1 Of' U"I/t m3 
C I~': I nSDM" Comerted 

C M 1 50 
000 
(100 
000 

I o Oil , 
(1 Oil 

I I 

618 00 m31vear at vV<'ltpr 
5"'~ ___ ~ o~r \.f-)I 

M3IYear Adusted for Wate Cos 
'ntermittert LE ear 

600 600 
a 0 
a 1)1 I 
0 (I I 

(I ( 

600 fO)1 <;Jil ()I) I 

f'13'Year I 111a'e 05 --I L~ ~ 

18001 I -
0001 I I 

-'----o OJI I .=J ~ 
o Olll I 

-'-- -I 
i) (111 -- -('orl 1 

10 ('01 '>{II 
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Tdble# 452 

Toprc Annual W clter Cost CalculatIOn (recommended) 

Plant Al Ahram Co 
Process Copper N It-kel Chrome Platmg 

Lme/Step Nlckel Plcltmg I ant...s #38-41, 37 and 36 

Assum ptrons 
Hours per shift 12 Hours 
Shifts per day 1 S"" ft 
Day per Year 250 Days 

Intf'rmlttent Value 1" .... ~L1rs ON Of' day 

Month per year 1/ Month 
Wef'i<s per vear 

,,~ -e"s 
Tank Capacity 1 ') M3 

Cc<.,' 01 w~ter C L. = 'n 

Calrulatlons 

- O~ ma T;:J'v::: I ;; '1h DC ! U~, ,'v13 'v13/Yea' 14dJus,::::: or !Wilter Ccs ! 
1 !... ,'1~' I 'An 1-/ CC'lVerted I ln1er~1' e~ I LE ,&ar 1 

36 01 ~ 1 ~1n 0 0 1 JI I 

1 I 17 <:, L 1 '-' 001/5 5:::: <:1 "251 I 
! I 

I 

y,:J r- JI v t: 
-----"----

-------- ------- - --------, n:: I l _--l-__ 

~-----~ r , r 1 __________ -L __ _ 

- --
(\ I ______ --L-- ___ L. 

----'-- ---------!.-
I ( 

I I 

-----------------------------
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- -----fir f- I, r- 1"1 Irl' I 30( 1 
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Table # 4.5.3 

TopIc' Drag-Out Estunatlon (current) 

Plant: AlAhramCo 

Process Copper, Nickel, Chrome Plating 

Lme/Step NIckel Plating Tanks #38-41,37 and 36 

AssumptIOns 

Parts vary from Cup-Shaped to Vertical Flat and Cylindrical Shape and Include barrel Plating 
95% of production IS processed In racks and 5% In barrels 

Units Conversions 
Gallons I S Ga/->l.Jter 

22 

Production Datas 
Annual 
Production 

24317 m2 

Working 
Hours/year 

3000 

Draa-out Values In 
I.Jterslhour 

07 

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

371 1 grams per liter 
1358 LE/Kg 

79712 Kg/year 
10821 86 LE/year 

WWT OPERATING COSTS 
173 TDS In ppr 

Metal 0 38% 
Cr 0 0% 
eN 0 0% 
Total 

821 

Cost of Process Dumps 

Tank 36 IS dumped 
and costs 4228 LE/year 

800 Kg >In Ibs LE/year 
304 669 2263 

0 0 0 
0 0 0 

2263 

EnVironmental Pollution Prevention Project (EP3) Alexandria EnVironment Imtlatlve 

12 times per year 
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Table # 4.5 4 

TopIc: Drag-Out EstunatlOn (recommended) 

Plant AlAhramCo 

Process· Copper, Nickel, Chrome Platmg 

Lme/Step Ntckel Platmg Tanks #38-41,37 and 36 

AssumptIOns 

Parts vary from Cup-Shaped to Vertical Flat and Cylindrical Shape and Include barrel Platmg 
95% of productIOn IS processed 10 racks and 5% 10 barrels 

Production Datas 
Annual 
Production 

24317 m2 

Working 
Hours/year 

3000 

Ga/->l.Jter 
698 

Cost of Process Dum ps Chemistry Losses 
Bath TDS 
Cost/Kg 
ChemIcal Loss 
Annual Cost 

o grams per liter 
1358 LE/Kg Tank 36 IS dumped 6 times per year 
000 Kg/year and costs 5 50 LE/year 
000 LElyear 

WWT OPERATING COSTS 
15 TDS m ppr o Kg >10 Ibs LE/year 

Metal 0 38% 0 0 1 
Cr 0 0% 0 0 0 
CN 0 0% 0 0 0 
Total 1 

EnVironmental Pollution Prevention Project (EP3) Alexandrra EnVironment Initiative Page 4-44 
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AI Ahram Co DRAFT 

Option # 46 OptimIZIng Chromium Plating Operation 

Summary of Annual Savmgs 

Annual Water Annual Annual Losses Annual Cost Annual 
Use In m3 Water Cost of Chemlstnes of Chemistry Cost of 

roLE ro Kg Losses In LE Wastewat 
er 
Treatment 

Current 
Conflgu ration 1700 153036 79381 1885504 1367899 
Recommended 
Conflgu ration 52 4644 2169 51519 39343 
Reduction % 97% 97% 97% 
Annual Savings 1649 1484 772 18340 13286 

Total Savings 33109 LE/year 

Summary of capital Investments 

Capital Operating 
I nvestment In Cost In LE 
LE :per year 

Heater 3 KW 3500 164069 
Cou nterflow 1200 DO 000 
Agitation Tank 9 100000 000 
Total 5700 DO 164069 

Investment 5700 LE 

Net Savings 31469 LE/year 

I Payback Period 02 years or 22 months 

EnVironmental Pollution Prevention Project (EP3) - Alexandria EnVironment Initiative Page 4-45 
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AL-AHRAM Co. 
Figure 4-6: NICKEL CHROME PLATING LINE 
CHROMIUM PLATING, TANK#11-5 

Current Configuration 
300 LPH 

DO 070 LPH 
---------- -------'" -------, ---., 

I I 

Recommended Configuration ChemIstry Lost =59 57 gm/ hr 
Crt' = 103 PPM DR = 1505 

19 LPH 

Summan 

DO 060 LPH 

Counter 
Flow 

4 9 LPH DO 0 60 LPH ------------. 

Counter 
Flow 

DO 060LPH r--------
I I 
I 

- Reduce Drag-out by 15% 
Zero Discharge 

-Add AgItatIon and Heater on T9 
-Add DoslI1g Pump(s) to counter flow rmsewater 
-Ehmll1ate Chrome ActIvatIon and Chrome ReductIOn Processes 
-Counter r10\\ rInses to Tank #10 for Zero DIscharge 
-Reduce RII1SL now Rate to 37 LPH mstead of 550 LPH, use D I water 

I 
-----~ 

I 

Crt' = 0 4 PPM-->Cr3 

DO 060LPH r--------
I 
I 

r 11\ lronmultal PollutIOn PreventIOn Project (EP3) - AlexandrIa EnvIronment 1I1ItIahve 

DRAFT 

250LPH 

~---------' 
I I 

7 LPH (0 I water) 

DO 060LPH r------------· 
I I 
I 

OR=15,684 

Page 4-46 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

AL-AHRAM Co. DRAFT 

Current SItuatIOn (Tanks #5 through 11. Chromium Platmg Step) The chromIWTI platmg 
step takes place m a fully automatIc platmg hne eqUIpped With an overhead hOlst system Metal 
parts to be plated are loaded onto racks or barrels The chromIWTI platmg step IS preceded by a 
chromIUm activation step tank 11 and a followed by drag-out tank 9 and flowmg nnse tank 8 
receIvmg 300 LPH of CIty water Tank 7 contains a chromIWTI reductIOn solutton and IS 
followed by nnse tank 6 receIvmg 250 LPH of CIty water, and finally the parts are dIpped mto 
hot static nnse tank 5 before eXItmg the platmg hne 

Dlschargmg rmse tank 8 contams levels of hexavalent chromIUm expected to be above 
dIscharge lImIts 

Dumps of tank 11 contam high levels of hexavalent chromIUm also expected to be above 
dIscharge lImIts 

Even though contammg a less tOXIC form of chromIUm (trivalent chromIUm), tanks 7 and 6 
are also expected to contribute to the heavy metal load 10 the final effluent 

Refer to FIgure 4-6 for a schematIc dIagram of the chromlUm-platmg step The dIagram depIcts 
the current and recommended configuratIOns for thIS step, and prOVIdes mformatIOn on chemical 
concentratIOns and water flow rates 

RecommendatIOns In order to comply With the current dIscharge standards, the 
recommendatIOns descnbed below aim at elImmatmg the dIscharge of both hexavalent and 
tnvalent chromIUm IOns from the flowmg nnse tanks, whIle also reducmg water use 

1 Reduce parts WIthdrawal speed to reduce drag-out 
2 Ehmmate the chromIUm actIVation step and use tank 11 as a nnse tank after nIckel 
3 Ehmmate the chromIUm reduction step and use tank 7 as a nnse tank after chromIUm 
4 Use tanks 6 through 9 as a 4-stage countercurrent rinse series to achIeve zero 

discharge 
5 Reduce rinse water flow rate lD tank 6 to 7 LPH 
6 Ehmmate water flow rate m tank 8 
7 Use DI water for nnse water feed m tank 6 
8 Dump and waste treat (batch) tanks 7,8 & 9 every 2 months 
9 Use dosmg pumps for tank counter current flowmg arrangement 
10 Add agItatIOn and a 3 kW heater lD tank 9 to evaporate excess water 

Results FIgure 4-6 shows that under the abo\ e descnbed operating conditIOns there Vvould be a 
substantIal \\ater use reductIOn SInce nnse \\ater flow rate could be reduced trom 550 LPH do\\n 
to 7 LPH 

-\n e"t1mJ.ted total sa\Inb of about 33 109 LE per \ear VvIlI be reailzed Vvlth a \-en small capItal 
1m estment of 5 700 LE The ~Imple pa\ bad. penod of thiS optIOn \\ III be approxlmatel) :2 2 
months ContrIbuting to the cost sa\ mgs there \\111 be reductIOns of about 
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1 772 Kg/year of chromIum platmg solutIOn In the final effluent that would othel"Wlse have 
to be treated (a 97% reduction) 

2 1,649 CUbIC meters per year of water consumptIOn and dIscharge (a 97% reductIOn) 

All saVIngs In operatIng costs and raw matenal consumptIOn are based upon productIOn rates 
provIded by Al Abram management for 1997, 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 10 

the engmeenng spreadsheets tables, are as follows 

1 drag-out tests performed on SIte led to an estImated value of 0 7 lIters per hour (LPH) 
2 by redUCIng the parts wIthdrawal speed It IS expected that the overall drag-out value WIll 

decrease by 15% 
3 A dIlutIOn ratIO of 15,000 prOVIdes a nnse water qualIty acceptable for thIS process 

See also tables 4 6 1 through 4 6 4 for addItional assumptions and calculatIOns 10 the followlOg 
pages 

Note FIgure 4-6 contaInS results of calculatIOns performed WIth Rmsecalc, specIalIzed software 
developed by CAl EngIneenng 10 May 1995 Rmsecalc calculates rInse water usage IncludIng 
evaporatIOn for vanous rlOslOg configuratIOns, based on lOputs 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 sIgmficant financIal obstacle to Implementmg these 
recommendatIOns TechnIcal questIons can be answered by expenments and by technical 
aSSIstance from ECEPlEP3 Tests and tnals WIll allow the staff to valIdate the optImIzed 
configuratIon allowmg a 15% reductIOn of drag-out rate Upon ImplementatIOn of the 
recommendatIOns staff traInmg and momtonng WIll be needed so that new procedures (reduced 
dump schedules) are properly adopted and conSIstently executed 

Schedule of ImplementatIOn All recommendatIOns hsted for thiS process step can be 
Implemented Immedlateiv Full ImplementatIOn of the recommendatIons should take about 1-2 
months ASSistance from ECEP-EP3 durmg 11lI1lal tnals, mstaIlatlOn start-up and staff trammg 
can ease any ImplementatIOn concerns 
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Table # 

TopIc· 

Plant 
Process 
Lme/Step. 

Assumptions 
Hours per shift 
Shifts per day 
Day per Year 
Intermltten1 Value 
Month per year 
V~t:"e"s per .ear 
Tank Capacity 

C0<1 c.! wa.er 

Calculations 

c ~c; ~ anks 

b 
e 

I---
I 

I~ ~ -"1'1/ 
l 

461 

Annual Water Cost CalculatlOn (current) 
Al Ahram Co 
Coppel, NIckel, Chrome Platmg 
ChlOmmm Platmg Tanks # I] - 5 

Flo. 

250 
300 

I 

r, 

12 Hours 
1 Shift 

250 Davs 
12 HO .. HS ON per day 
12 Month 
50 Weeks 
15M3 

o ~ LEIM3 

'J I Der Un!' M3 
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Table # 4.6 2 
TopIc Annual Water Cost CalculatIOn (recommended) 

Plant Al Abram Co 
Process Coppel, NICkel, Chrome Platmg 
Lme/Step C'hrommm Platmg, Tanks # t 1 - 5 

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

Cost of water 

Calculations 

Flo.vma Tanks 

6 

Rinse Total 

Process Ta 71's 

I 9 
8 

I 6 
I 

I D(Oces < TO, al 

I 

I 

RI'1se + Process Toldl 
To,a 4rnua Cost 

90." 

7 

Our7;)S 

0 
05 
05 
07 

12 Hours 
1 Shift 

250 Days 
12 Hours ON per day 

12 Month 
50 Weeks 
15M3 

09 LEJM3 

Umt per Unfi 
LM3 MnH 

L H 

Unt per Unit 
CM3 "i S 0 1\,1 W 

C M I , 
C M 
C M 
C M 

, I 

51 60 m3/year of water 
,,-.1-1 LE per \t:'ar 

M3 
Converted 

0007 
0 
0 
0 
0 

m3 
Converted 

o OJ 
000 
O/'i 
075 
1 05 
001 

M3IYear 

21 
0 
0 
0 
0 

21 

m3lYear 

000 
a 00 
9 00 
9 00 

1260 
000 

3050 
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Ad,usted for Water Cost 
Intermittent LElyear 

21 
0 
0 
0 
0 

21 1890 

tVater Cos ! 
LEJyear I 

: 
I 
j 
I 
i 
! 
l 

I '27 <.,,\ 

I 
I 
I 
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Table # 4.6.3 

TopIc· Drag-Out EstunatIon (current) 

Plant Al Ahram Co 

Process. Copper, NIckel, Chrome PlatIng 

Line/Step ChromIUm PlatIng, Tanks # 11 - 5 

AssumptIOns 

Parts vary from Cup-Shaped to Vertical Flat and Cyllndncal Shape and Include barrel Plabng 
95% of production IS processed In racks and 5% In barrels 

UOits Conversions 
Gallons I S 

22 

Production Datas 
Annual 
Production 

24317 m2 

Chemistry Losses 
Bath TDS 
Cost/Kg 
Chemical Loss 
Annual Cost 

Gal->L1ter 

Working 
Hours/year 

3000 

29820 grams per liter 
2375 LE/Kg 

64055 Kg/year 
1521475 LE/year 

821 

WWT OPERATING COSTS 
179 TDS rn ppm 

Metal 0 52% 
Cr 0 52% 
CN 0 0% 
Total 

Cost of Process Dumps 

Tank 10 IS dumped 
and costs o LElyear 

Tank 11 IS dumped 
and costs 1068 86 LElyear 

Tank 7 IS dumped 
and costs 2571 43 LElyear 

794 KQ >rn Ibs LE/year 
391 859 2904 
391 859 10775 

0 0 0 
13679 
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o times per year 

6 times per year 

6 times per year 
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Table # 4.6.4 
TopIc· Drag-Out EsnmatlOn (recommended) 

Plant Al Ahram Co 

Process. Copper. NIckel, Chrome PlatIng 

Lme/Step ChromIUm Plating, Tanks # 11 - 5 

AssumptIOns 

Parts vary from Cup-Shaped to Vertical Flat and Cylindrical Shape and Include barrel Plating 
95% of productIOn IS processed In racks and 5% In barrels 

Units Conversions 
Gallons/ S Gal->L1ter 

1 B 
15% Drag-Out Reduction 

Production Datas 
Annual 
Production 

24317 m2 

Chemistry Losses 
Bath TDS 
Cost/Kg 
Chemical Loss 
Annual Cost 

WWT OPERATING COSTS 

Metal 
Cr 
CN 
Total 

EVAPORATION 
LPH 

5T 

GPH 
1 321 

Working 
Hours/year 

3000 

298 2 grams per liter 
2375 LE/Kg 

000 Kg/year 
000 LE/year 

19 TDS In r'pm 
0 52% 
0 52% 
a 0% 

LE/KWh 
KW Hrs/Day > 

30381 121 

698 

Cost of Process Dumps 

Tank 10 IS dumped 
544 45 and costs o LElyear 

Tank 8 IS dumped 
and costs 448 92 LE/year 

Tank 7 15 dumped 
and costs 66 27 LEI year 

22 Kg >In Ibs LE/year 
11 25 84 
11 25 310 
0 0 a 

393 

018 LE 
Days/year> Cost/year 

2501 1641 
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o times per year 

6 times per year 

6 times per year 
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4.7 Water and Wastewater Batch Treatment Systems 

Summary of Savmgs 

CapItal Investment m LE 
ConventIOnal configuratIOn 192,500 
Recommended 61,500 
ConfiguratIon I 
Cost A vOldance 131,000 

Savmgs 131,000 LE on the capItal mvestment 

Note The annual operatmg cost of the waste treatment system IS already factored In the per tank 
calculatIOns (see also In the AppendIces SectIOn, Tables A 7 & A8) 

Payback Period· not relevant to this optIOn 

I This cost Includes the purchase of a 34 000 LE delonlzer to be used v.llh the closed loop arrangements 
recommended 
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ConventIOnal Waste Treatment Systems ConventIonal waste treatment systems mvolve the 
use of chenucals to produce msoluble by-product precIpItants PreCIpItated pollutants are further 
removed by phYSICal separatIOn usmg clanficatlOn or filtratlOn technologIes The presence of 
wastewater contammg hexavalent chromIUm and cyarude Ions would reqUIre AI Ahram to 
mclude an hexavalent chronuum reductIOn urnt as well as a 1 or 2 stage cyarude OXIdatIOn 
system AddItIonally. these steps would be followed by a chemIcal precIpItatIOn occumng 10 a 
neutralizatlOn tank Fmally. clanficatlOn and filtratlOn would complete the process, pnor to 
dIscharge of the treated wastewater VanollS chemIcals would need to be purchased and stored 
for each steps of the process, mcludmg 

SOdIum Metabisulfite for hexavalent chrommm reductIOn 
SOdIum Hypochlonte for CyanIde OXIdatIOn 
CalcIum HydroxIde for metals precIpItation 
SodIum HydroxIde for chemIcal pH adjustment 
CoagulatlOnlFlocculatIOn Agents 

Annual consumptIon of chemIcals IS a major contnbutor to the total operat1Og cost of a waste 
treatment system 

The SIze and capItal mvestment reqUIred for a conventIonal waste treatment system depend on 
the mrunmum 1Ostantaneous flow rate to be handled 

Other consideratlOns related to conventlOnal waste treatment systems 10clude space 
reqUIrements, the need for segregated plumb1Og, sludge handlIng and dIsposal costs 

RecommendatIons ImplementatlOn of the pollutlOn preventIon recommendatIOns made 10 the 
prevlOUS paragraphs, WIll ellmmate the need for waste treatment of flowmg nnse water from the 
electroplat1Og department However, regular dumps from the tanks hsted below WIll reqUIre 
batch treatment us10g conventIOnal chemIcal precipitatlOn techmques 

Electroplat1Og Department 

Results 

Tank #06 
Tank #07 
Tank #08 
Tank #22 
Tank #23 
Tank #36 
Tank #37 

ComentlOnal Waste Treatment S\stem 

Dumps of the last nnse tank after chrome 
Dumps of the thud nnse tank after chrome 
Dumps of the second nnse tank after chrome 
Dumps of the last rmse tank after copper 
Dumps of the first nnse tank after copper 
Dumps of the second nnse tank after mckel 
Dumps of the first nnse tank after nIckel 

The technolog\ IS expected to achle\ e the discharge lImIts currently Imposed on AI Ahram for 
Metals faclht) 
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However, the presence of complexmg agents, often found m bath bnghteners and alkahne 
cleaners, senously Impedes precIpitatIon of the pollutants SpeCIfic procedures mIght be 
reqUlred, dependmg upon the type and strength of the complexer Common complexers mclude, 
ethylene diamme tetra acetIc aCId (EDT A), mtnlotrlacetIc aCId (NTA), quadrol, glucconates, 
glutamates, ammoma and varIOUS ammes 

Batch Waste Treatment System 
The technology IS also expected to achIeve the dIscharge bmits currently Imposed on Al Ahram 
The presence of comp}exmg agents mIght also requIre, speCIfic procedures or the use of non
conventIOnal chemIcals Smce the system IS to handle a relatIvely low volume of wastewater, 
the optIOn to proceed WIth a partIal off-SIte disposal of UN-treated solutIOn can be used when 
treatment dIfficultIes are encountered 

Input, assumptions and calculatIOns 
ConventIOnal Waste Treatment System 
A combmed waste stream of 35 lIters per mmute LPM has been used WIth a maxImum flow rate 
of 70 LPM, of whIch 0 5 LPM contam hexavalent chromIUm and 8 5 LPM contam cvamde 
complexes These parameters proVIded a capItal mvestment estImate of approxImately 192,500 
LE, mcludmg mstallatIOn cost The associated operatmg expense mcludmg chemIcals needs, 
labor costs and sludge dIsposal costs are presented on a per tank baSIS under each 
recommendatIOn 
See also Table A 7 for addItIOnal detaIls on calculatIOns and hypotheses 

Batch Waste Treatment System 
A combmed batch volume of 177 m3/year can be treated m statIC tanh.s, utIhzmg proper portable 
pH and ORP mstrumentatIOn The total capital mvestment reqUlred for the tanks, mixers and 
mstrumentatIOn was estImated at 27,500 LE 
Smce most dumps occur only once a month, ample tIme IS aVaIlable for proper processmg of the 
batches 
Operatmg costs were estimated on a per tank baSIS under each recommendatIOn 

Zero discharge nnse configuratIOns generally reqUIre the use of deIOnIZed (01) water as make
up m the final nnse tanh. Presenth the electroplatmg department at Al Ahram uses dlstllied 
'Water from a boIler The highest qualIty water should be used m closed-loop arrangements 
Therefore as part of the water treatment recommendation It IS suggested that a deIOnIZmg UnIt 
be used The UnIt should be capable of supplvmg the amount of deIOnIzed water reqUired for an 
un-mterrupted 12-hour operation 5 da'. s per week. For the purpose of our calculatIOn a nommal 
£10\\ rate of 3 0 lIters per mmute \\ as chosen and an associated capital 1m estment of 34 000 LE 
mcluded m the cost of \\ ater treatment 

The total capital 1m estment ot thL \\ atLf treatment recommendatIOn 1~ 61 500 LE 

ThiS eSlimate IS based on equipment prlLe, In the United States of America 
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See also Table A8 for addltlonal detaIls on calculatlons and hypotheses 

Obstacles to ImplementatJon There IS no sIgmficant financIal obstacle to unplementmg the 
batch waste treatment system recommendatlons Some wlUsed tanks, mIxers or InstrwnentatlOn 
already aVaIlable m the facI1It1eS, mIght be useful m helpmg to reduce the acqwsitIon cost 
TechnIcal questions can be answered by experunents and by technIcal assIstance from 
ECEPlEP3 Tnals and collaboratlon WIth chemIstty vendors Will allow staff to select 
satIsfactory reagents for the SOlutIOns to be treated Upon unplementatlOn of the 
recommendatIOns, staff trammg and momtonng Will be needed so that new procedures are 
properly adopted and consIstently executed 

Schedule of ImplementatIOn InstallatIon and set-up of the batch waste treatment system 
should only reqUITe a few weeks Dependmg on parts and mformatlOn aVaIlabIlIty, full 
ImplementatIOn of the system should take about 3-6 months ASSIstance from ECEP-EP3 dunng 
lrutlal tnaIs, InstallatIOn start-up and staff traIrung can ease any Implementation concerns 
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4.8 Future PollutIOn Prevention Opportunities 

An effectIve PollutIOn PreventIOn program IS a contmumg senes of 1) assessment of vanous 
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 

Solvent Degreasmg Investigate 2 or 3-stage alkalIne cleanmg combmed with ultras ODIC 

c1eanmg 
The current solvent cleanmg operatIOn produces VOC emISSIOns that could be elImmated by 
sWItchmg to an alkalIne cleanmg lIne Such operatIOn would totally elImmate the use of solvent
based chemIstry, and capItal mvestment would be lower than an enclosed vapor degreasmg 
system When well desIgned, cleanmg performance of an alkalIne clearnng lme can equal the 
solvent-based operatIOn Necessary tank space and possIble automatIOn for handlmg of the parts 
should be mvestigated carefully 

Alkaline Cleaners InvestIgate UltrafiltratIOn 
Whlle no heavy metals are typIcally expected m thesIs processes, they contnbute to hIgh TDS m 
a plantDs final effluent Dependmg upon local dIscharge gUIdelInes, alkalme cleaners can also 
cause problems meetmg reqUIrements for organIc content The technology of chOice IS 
ultrafiltratIOn, 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 quahty of the process A mobIle urnt could be used at ABB Arab to 
sen Ice multiple tanks 
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General Pollution Prevention Opportunities for Reducing Toxic 
and Hazardous Wastes 

AI Abram generates several tOXIC and hazardous substances m Its process wastes These 
substances are pnmanly contamed m the plant wastewater, however some are contamed m rur 
emISSIOns as well as m solId wastes 

Wastes can be classIfied accordmg to therr level of tOXICIty and therr hazardous nature The 
dISCUSSIOn of Al Abram's wastes WIll refer to the follOWIng clasSIficatIOn 

Class 1 - RelatIvely harmless morgarnc pollutants, such as alkalIS, mmeral aCIds, and most 
OXIdIzes agents 

Class 2 - ReadIly bIodegradable, WIth moderate to hIgh BOD, such as starch, bIOdegradable 
surfactant, most organIC aCIds, and bIOdegradable vegetable OIls 

Class 3 - NonmetallIC and nontOXIC dyes and polymers dIfficult to bIOdegrade 

Class 4 - DIfficult to bIOdegrade, hIgh tOXICIty but treatable m conventIOnal bIOlogIcal waste 
treatment faCIlItIes to meet typIcal effluent standards, such as non-bIOdegradable arnoruc and 
noruoruc detergents 

Class 5 - UnSUitable for conventIonal waste treatment faCIlItIes These are chemIcals such as 
formaldehyde, chlonnated solvents and earners, catIOruc retards, catIOruc softeners, blOcides, 
sequestermg agents, heavy metals, and heavy metal salts They must have speclal treatment such 
as Ion exchange, reverse osmOSIS, etc that IS very expensIve 
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