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SECTION I
 

EXECUTIVE SUMMARY
 

The waste minimization assesment focused on the finding of
 

practices and techniques that can reduce waste, and worker
 
health and safety in metal finishing industry. We visited ten
 
industries around San Francisco & Los Angeles, USA., including
 
metal finishing shops, waste equipment manufacturer, aircraft
 

repair, and presentation from metal finishing laboratory. This
 
visiting was coordinated by World Environment Centre (WEC),
 

cooperation with USAID & United States-Asia Environmental
 
Partnership.
 

By meeting & visiting, we know that all metal finishing
 
facilities have done waste minimization and take care of health
 

and safety. The waste minimization is reported that can reduce
 
cost and improves quality of environment. Unfortunetelv, we
 

didn't find document that including tracking and economic
 
.evaluation of waste minimization program completely.
 

Sometimes, waste minimization can be done very simple, and
 
low/no cost. The metal finishing industries in Indonesia can
 

choose what they can do according to their condition. Industrial
 

managements should have begun to do waste minimization, because
 
by waste minimization they can reduce cost, at all once, their
 

industry becomes a 'good' guy for public and government.
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SECTION II
 

INTRODUCTION
 

Study tour for six Irdonesian representatives (two from
 

government and four from industry) during two weeks in December
 

1993, was coordinated by World Environment Centre (WEC), through
 

a cooperative agreement with the United States-Asia Environmental
 

Partnership and the United States Agency for International
 

Development in Indonesia.
 

The objective of the U.S. study tour is to provide the
 

. participants with an intensive overview of technologies and
 

management practices implement in metal finishing industry in the
 

United States which enhance waste minimization and improve worker
 

health and safety. The study tour provides the Indonesian
 

participants and U.S. counterparts with an unique opportunity to
 

exchange experiences. Upon return to Indonesia, the study tour
 

participants will conduct a second waste minimization workshop to
 

share their experiences gained in the United States.
 

The U.S. study tour has held during December 5 - 18, 1993. 

with Indonesian participants: 

1. Widya Wicaksana - Yayasan Mandiri
 

2. Herry Hamdani - Environmental Impact Management Agency
 

3. B. Situngkir - Department of Industry
 

4. Suryanur Syafe'i - PT Padi Komponen
 

5. Dadang Sudrajat - PT Superex Raya
 

6. Jaya Agung Prastowo - PT YKK Indonesia Zipper Co Ltd
 

The agenda during visited California, U.S. is
 

Monday, 12/6/1993
 

* Metal'Surfaces Inc. (plating shop has many kind of plating bath
 

, solution).
 

Tuesday, 12/7/1993
 

* Electrolizing Inc.(specialist for hard chrom plating).
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Thusdav, 12/9/1993
 

* Presentation by T.awrence Livermore National Laboratory on waste
 

reduction.
 

Fridav, 12/10/1993
 

* Discussion with Jim Miille regarding waste minimization in the
 

Bay Area.
 

* Wastewater Treatment Systems Inc. (manufacturer of waste
 

treatment equipment)
 

Mondav, 12/13/1993
 

* Read-Rite (manufacturer of disk read heads, has good waste
 
water treatment system).
 

* Aceteron Corporation (plating shop has done good waste
 

minimization). 

Tuesday, 12/14/1993 
" Schlage Lock (large barrel plating of door fixtures). 

" Santa Clara Plating (plating shop has done considerable waste 

minimization, and lay-out designated).
 

Wednesday, 12/15/1993
 

" United Airlines (large aircraft repair)
 
" New United Motors
 

Thusdav, 12/16/1993
 

* City of San Jose Water Pollution Control (city sewer control
 

agency with big facility).
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SECTION III
 

FINDINGS
 

Waste Minimization
 

The importance of waste minimization is save money, because
 
it will use less chemical, lets water bill, and less waste
 

generate. Moreever, by waste minimization your fa:cility becomes a
 
"good" guy for public and government.
 

A great amount of providings to reduce waste are:
 

1. Reducing rinse water usage: use spray, counter flow rinse, and
 

flow control.
 

2. Material reuse & recovery: use drag out tank, ion exchange,
 

reverse osmose, electrowinning, and electrodialysis.
 

3. Extend the life of bath: use skimmer to float off oil,
 

use purer chemical.
 

4. Source control: good operating practice, training for worker,
 

good house keeping.
 

5. Technology modification: chemical substitution, use barrel
 

designated.
 

We visited metal finishing shops in U.S. which enhance waste
 

minimization as listed below:
 

A. Aceteron
 

1. Location
 

Aceteron is located at 851 Shasta Street, Redwood City,
 

California 94063.
 

2. Site Description
 

Aceteron serves plating for electronics, semiconductor,
 

microwave, optics, laser, medical, aerospace, diskdrive, defense,
 
and another commercials. With over 50 technicians & engineers and
 

serves 12,000 sq.ft facility, Aceteron has been developing waste
 
minimization. I'm very impressed, Aceteron is not a big company
 
but able to serve plating with high technology, and has quality
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control laboratory and inspection completely.
 
3. Person visited and tittle
 

Patrick Burt, President of Aceteron Corporation.
 
Jim Miille, President of CSI (as guide).
 

4. Meeting attendees and summary
 
Aceteron is good plating shop for sample. Almost all of 
the
 

aspect of waste minimization and health & safety have been done
 
completely. This indicates Patrick Burt
that gives attention to
 
the environmental.
 

Minimization Initiatives
 
There are some of the Aceteron's providing to waste
 

minimization:
 

1. Installation double counterflow rinses
 
Almost all processes are completed by double counter flow
 

rinses. The first tank is dirty and the other
tank, is clean
 
tank. In the clean tank involves conductivity controller that
 
can regulate rinse water flow automatically.
 

2. Use spray rinses over process/rinse tank
 
Spray rinses use much of air and little of 
water. The work
 

piece after is processed, then lift slowly, and cleaned by spray
 
over the tank.
 

3. Good agitation
 
Aceteron use agitation in process and rinse water too. The
 

rinsing tank is agitated mechanically to increase rinsing
 
efficiency. It's done by air agitation and 
water circulated by
 
filtration system.
 

4. Use skimmer to float off oil
 
Skimmer is used to float off oil in cleaner tank, so it will
 

clean oil on the surface cleaner solution and prevent oil go to
 
next tank.
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5. Segregation of rinse water
 

The successfull of waste water treatment system is begun
 

from separation of the certain waste stream. Never mix waste
 

become one stream, especially cyanide and chrom bearing.
 

6. Substitute with less pollution
 

Many ways to reduce pollution, It means, reduce waste too.
 

Aceteron use non cyanide soak cleaner. It's proven by colorless
 

in acid after soak cleaner.
 

Another ways, to clean parts, Aceteron worker wipes parts one by
 

one by solvent degreaser. It reduces vapor degreaser drastically.
 

7. Indoctrination and training of employees
 

Aceteron has fixed schedule to train employees.
 

8. Use in-tank filtration system
 

Another key aspect of Aceteron's waste minimization program
 

is the use of in-tank filter. The in-tank system eliminates leaks
 

and spills because it uses no hoses, clamps, seals, and another
 

out-tank apparatus.
 

After Aceteron did waste minimization program, it's reported 

can reduce water usage almost 85 %. 
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B. Metal Surfaces Inc.
 

Metal Surfaces Inc. (MSI) is located at 6060 Shull Street
 

Bell Garden California. MSI has many kinds of plating bath
 
solutions with 45,000 sq.ft of precision plating. The plating
 

type is most of rack, and a little barrel.
 

Sam Bell (President) , and Bruce F Nielsen (Plant Engineer) 

explained that they had done waste minimization with plate out
 
(electrowinning) to recover Ag, Cu, Sn, & Pb) , use ion exchange, 
vaccum evaporation after tin-lead solution rinse, housekeeping,
 

racking, drip schedule, and use spray rinses.
 
MSI has good thinking of segregation of waste. It's
 

indicated that MSI can send sludge waste to copper smelter
 
facility to recover copper metal. Waste of vapor degreaser is
 
sent to another facility that's will be treated.
 

From waste minimization program is reported that waste water
 
treatment cost is 10 % (including chemicals, labor and sludge
 

treatment) from total cost.
 

C. Electrolizing Inc.
 

Electrolizing Inc. is located at 1947 Hopper Ave., Los
 
Angeles, California, specialists for hard chrom plating. Hard
 
chrom plating use hexavalent chrom that's suspected as
 

carcinogen. Unfortunetely, some specification of product (metal
 
wear part, tolls, gauge, and mold) should be plated by hexavalent
 

chrom. Substitution with another solution is rejected cause the
 
reason of properties product, as Susan B. Grant (General Manager)
 

said.
 

The waste minimization is doing including drag out tank, use
 
spray rinse water, and electrowinning to recycle chrom.
 

D. Lawrence Livermore National Laboratory (LLNL)
 

Jack W. Dini (Section Leader) and Chris Steffani from LLNL,
 
visited us to give presentation of waste minimization. LLNL is
 
using all three generation catagories of waste reduction :
 
1. Good housekeeping practices, inventory control, and minor
 

changes in operating practices.
 
2. Current technology and material substitution e.g.:
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" Substitution of zinc-nickel alloy for cadmium plating
 
" Elimination of hexavalent chromium plating and vapor
 

degreasing.
 

3. Significant technological advances in process synthesis and
 

engineering.
 

They reported that by the waste reduction program they save
 
money $ 500,000/year and 3 Millon gallons of water/year. I was
 
impressed that they offered substitution of process plating,
 
especially for pyrophosphate copper substitutes cyanide copper.
 
They also offered electroless nickel to substitute hexavalent
 
chromium, and membrane technology to recyecle acid rinse waste.
 

E. Read-Rite
 

Read-Rite produces plating by high technology. Not all
 
people are permitted to see the process plating. We focused in
 
waste water treatment system. Read Rite also uses high technology
 

for waste treatment. The stream are segregated in three: acid,
 
high pH, and reagent waste. To precipitate, Read-Rite uses DTC
 
and caustic soda. DTC (di-thio-carbamates) is added to adjust pH,
 
and forming sulfides out of metals that failed to form hydroxide.
 

Read-Rite uses polypropylene membrane to filter waste water
 
treated upon water 98.7% recycled. All processes are
 
computerized, and building construction is very good.
 

F. Santa Clara Plating Co. Inc.
 
Santa Clara plating was estabilished in 1976, located at
 

1773 Grant Street, Santa Clara, California is managed by Thomas
 
L. Coss (President). Thomas has thought about waste minimization.
 
He built plating shop with good flooring, clean, and consider
 
waste minimization. He uses in-tank filter system, spray rinses,
 
and sets tray in bottom of loading car to prevent spills to the
 

ground.
 

To success of waste minimization program, He traines,
 
educates, and presses dicipline to his employees.
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G. Schlage Lock
 
The biggest plating shop that use barrel plating is Schlage
 

Lock. The product is door fixtures. Schlage Lock has many kinds
 
of plating bath: 
copper, nickel, zinc, brass plating there're all
 
non cyanide. I'm very surprised that Schlage Lock has non cyanide
 
brass plating solution. Upon now, It's difficult to find non
 
cyanide brass plating in the market.
 

Schlage Lock has done waste minimization with keeping
 
process (non cyanide solution is more difficult to control than
 
cyanide solution), mechanical design, and use three counter flow
 
rinses. The success of this program is indicated by reducing
 
water usage approximately 30 %.
 

H. United Airlines
 
We visited United Airlines in Maintenance Operation Centre
 

(MOC). The major responsibility of the MOC is the repair,
 
overhaul, and modification of airplanes, engines, and component
 
parts. In the plating department, parts of engine will be strip,
 
inspected (another dept.), and replate.
 

The method of waste minimization in United Airlines is done 
by reactives tank and recycle water treated upon 85 %. In 
reactives tank is added chemical that will destruct waste in 
rinse water tank, and than water rinse is filtered in sand filter
 
that will be reused. The chemical added should be kept in certain
 
concentration. Example, for cyanide destruct rinse tank, the 
added chlor is not much than 1,000 ppm. If too much, parts that 
coated copper will be oxidized. Chlor is strong oxidizer. 

Safety and Health issues
 

United States has standard for safety and health. It's
 
regulated by OSHA. All metal finishing shops have safety
 
equipment such as goggles, mask, shower, etc.
 

Santa Clara plating has new plating lay-out. It's very nice
 
by considering of health & safety including good flooring,
 
ventilation, placement 
of chemical complete with labelling and
 
separation of chemical. Almost all of the facilities use shower
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that can be reached within 10 seconds after accident happened.
 

The climate in the U.S. is dry relatively. So, to store
 
flamable solvent, tanks are connected to the ground to prevent
 

spark from electrostatic. They store chemical with dikes to
 
prevent leaks or spills of chemicals to the ground.
 

For certain reason, They use poison solution plating like
 

Cadmium, and hexavalent chrom, but they do by the most safety
 

manner such as use hoist and good ventilation.
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SECTION IV
 

CONCLUTIONS & RECOMENDATIONS
 

IV.l. 	Conclutions
 
By environmental regulations 
and considering of cost, all
 

metal finishing industries that we have visited do waste
 
minimization program. The program is done by modification
 
equipment, add apparatus, and training of their employees. Each
 
facility identified waste minimization as necessarv and based on
 
condition it's facility. 
So, the efforts of waste minimization
 
are different. Waste minimization is proven reduce cost.
 

Safety and health condition in U.S. that 
we've visited is
 
good. They have tried to do with the most safety & health manner
 
as possible.
 

IV.2. Recomendations
 
In Indonesia, for past years, water is unvalueable. But,
 

now, we can feel 
that water is valueable. So, sooner-later,
 
Indonesian industries shloud do waste minimization, involves
 
metal finishing industries.
 

Priority
 
Many ways to do waste minimization. The first priority is
 

no/low cost, because sometimes waste minimization is very simple
 
and inexpensive without addition of equipment. Each facility
 
should identify what kind they can do base 
on a kind of product,
 
plating type, and other condition. The best manner, I think, 
is
 
to do plating process perfectly, if we produce bad parts, buyer
 
will reject It. 
So, the parts become scraps. It means we produce
 
waste, spent of 
cost and time. The other way, the waste
 
minimization can be done by good house keeping. This method is 
no
 
cost/low cost and simple to do.
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The general ways to do waste minimization are:
 

A. Reducing rinse water
 

The most of waste water in metal finishing facility comes 

from rinse water. More rinse water that is used, the larger waste
 

water treatment system will be, that means more cos-, more 

difficult it will be to obtain consistent complianc- Tith 

regulations and more chemicals & sludcige it will generate. 

Rinse water reduction involves rinsing the work piece in 

the most efficient manner, thereby use volume of rinse water as 

little as possible. 

1. 	 Install automatic flow controls. 

An automatic flow control involves conductivity probes. Probes 

sensor will send signal to controller that will open valve to 

flow wa':er as needed. Conductivity controller probes are very 

sensitive to contamination by floating oil. These probes can 

be coated with oil, and the risks, water flows unaccuratelv. 

Use skimmer to float off oil. 

2. 	Install multiple rinses tank.
 

Coun te flow rinses are wonderful for reducing , It.-, 
consumr-t-on. Compare by using i tank we need 7,500 liter/hour 

but using 2 counter flow tanks we only need 61.24 liter'hour 

for same result. Unfortunetelv, It's difficult to use counter 

flow rinses after acidic solution that attack coating, such a s 

chromating process.
 

3. 	Use spray rinses
 

Soray rinses are essentially useless for process that operate 

at temperature below 100 :F, and parts are plated in rack. For 

barrel plating, we should use barrel designated.
 

B. 	 Drac-oit reductinn 

Tie efficiency of many technique of drag out reduction will 
function with the geometry of parts, processed, operator 

technique, racking method, transfer times, drain time, and 

numerous of the variable. 
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Drag-out reduction can be done by:
 

1. Withdrawn work pieces at slower rate. The optimum time must be
 

calculated, based on the worst case of drag out.
 
-. Roate ba rrel over the pro-ess tank if possible if it cannot, 

use drag out tank: (the empty tank) . The schedule must be 

adhe ren t. 

3. Train ',orker t, allow for optimun drain times. 

C . 

Recvclin is use. re-use, or reclamation of waste after it 
4s C- !zed. Exampies of recvclinc ooportunities inciude: 

I. Return drag-ot frow drag out tank to the process tank. 
,.In; te climate condition is relativelv warm. 

Ever':da," much !s evaporated. return drag out is theiter Bv 

good rpor-_. n t. . 
2. Use evapor ator, e e.;rownninc, reerse osrlose. and ion 

ec_*hane to recvcle rinse water. Make sijre that water qialitv 
is aced wil-h total ,lssolved solid rTDS) not h c,,. iS D o. 

high, your solution will be accumulated by dissolved solid. 
Using attospiieric evaporator is bad decision in indonesia, even 

it's cheap, because indonesii h-.s hi-h relat_ies humidit . For 
another case, by using atmospheric evaporator wili increase 
carbonate content. e.ap,-,3or-s e p -chvnsi--': eergy,­

and maintenance.
 
SElectrowinnnnr is arr-led ,. the "',-t"m after cva. ide zinc 

-
plating, ad cv.ande ,opoer p 
for ion c,-vl,7 Ion 

also can be use,d- to seve 4ei rco,wnrrinse ,ate" after 
the rinse tank. 

MembraneM is in reverse osmose ,or ei-ectrodialysis. Before using 
membrane, t-iink abc:a .ater quality. Membrane will be foulded 
it if water contain manganese, calcium. carbonate, and other 
fouling materials. Ask to suplier for inforimatin completely. 

• Ion e.chane,- is ,ic. .rpj! re in. e'e:change 
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D. Extend the life processing solution
 
The method to extend life bath solution is good advice, if
 

your solution is contaminated and you should make new solution,
 
your old solution will be wasted. Try to extend life your
 
plating bath by:
 

1. Use purer cherical
 

2. Use filtration
 
Filter will make your solution clean, but filters are big
 
potential of waste. Filters should be placed 
in side the
 
process tank. If they cannot, they should be inside
 
containment trays. Use in tank filtration system with reusable
 
filter media. Conventional filter cartridges go to land fill 
-

they are solid waste.
 

3. Avoid to contaminated by work as clean as possible.
 
4. Be sure to replenish solution with the right chemical.
 

E. Chemical substitution
 
The incentive for chemical substitution containing non
 

pollution material has only been present in recent years with
 
advent of pollution control. regulations. A good advice before
 
making a decision to substitute, the following questions should
 
be asked to the chemical Fapplier:
 

Are substitutes available and practical ?
 
Can the chemical be supplied to Indonesia routinely ?
 
Will substitution create another problems ?
 
Who else is using this process ?
 
How long has this process in the market ?
 

The possibility of chemical substitution that we can do is
 
substitution non cyanide solution : zinc plating, brass plating
 
(like in Schlage Lock), cleaner (Aceteron), copper strike (LLNL).
 
Unfortunetely, YKK uses casting as
zinc die base material. Most
 
of non cyanide solutions are unsuitable for zinc die casting. The
 
solution will generate problems in pre-plate process. The
 
facility should be ready to install pre-plate line. By using non
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cyanide will be greater sensitivity to impurities, and is more
 

difficult to control 

Safety and Health Issues 
1pcil1',: . -,?:tion practices are low/no cost, lo., 

risk alternatives. >:ost of the approaches do not require- a grea. 
of sophisticated techno'Logy", and can be relatively inexpensive. 
Yanaaement commiitiie:nt is the key in this program. Effective 
manaiement initiatives should foster employee awareness or 

participation in.
 
indonesia doesn' t has specific regulation for metal 

finishing health and safety. So, It's important, each facility 
iiakes ciuidence because in metal finishing industry has potential 
hazard, chemical's carcinogen, and poison.
 

The beciinnina of safety and health program is done by 
training to the employees. Nost of accidents are caused b'. 
carelessness, and lack of knowledge. The training 
includes how
 
operators do safety, prevention disaster, using protection
 

equipment, and first aid.
 

The other important aspect is management should has giood 
knowledge of material handling. It's including good storing of 
chemical in warehouse, and labelling. Good storing includes 
separation of certain chemical to prevent disaster.
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Appendix - 1 Agenda, and Corporation & Agency visited 

No. Date 

1 'December 5. 1993 

2 December 6, 1993 

3 December 7, 1993 

4 December 3,1993 

5 December 9, 1993 

6 December 10, 1993 

7 ,Dewembert11, 1993 

8 December 12, 1993 

9 !December 15, 1993: 

Corporation & Agency 

MaI Sries Inc. 

6060 Shull Street, Bell Garden 

California 90201 

teL (213) 773-4050 

fax. (213) 773-4055 

ElectroLizing Inc. 

1947 Hot'er Avenue. 
Los Angeles, CA 90011 

tel. (213) 749-7876 

fax. (213) 749-9880 

Lawrence Livermore National 

Laboratory (LLNL) 

Po Box 30, L-332, Livermore 

California 94551 

tel. (510) 422-8342 

fax. (510) 422-1290 

Chemical Solutions nc.(CSI) 

400 Main Street. Suite 203 

Fleasanton, CA 94566 

teL (510) 426-1816 

fax. (510) 426-1889 

Person met Remark 

Arrive in Los Angeles 

Bruce F. Nielsen (Plant Engineer)! 

Sam Bell (President) 

Susan B. Grant (General Manager)
 

Jack Morgan (Plant Manager)
 

Travel to San Francisco 

Jack W. Dini (Setion Leader) 

Chris Steffhni 

Jim Miiile (Prcnddent) 

Wastewater Trratmcnt System I= Glen C. Nme tcr (Pkiex nt) 

1235 Elko Drive 

Sunnyvale, CA 94039 

tel (403) 541-8600 

frax. (408) 541-8615 

Read Rite 

c.q. Epoc 

3065 N, Suanyside 

Frerno, CA 93727 

tel. (209) 291-8144 

fax. (209) 291-4926 

Aceteron Corporation 

351 Shasta Street, Redwood City 

California 94063 

tel (415) 369-5217 

fax. (415) 364-9748 

John B. Strandberg, P.E 

(Sr. Chemical Eng.) 

-

Mark Rothweir" 

(Operatioos/Field service) 

Free day 

'Free day 

'Patrick Burt (President) 
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10 Dcmbcr 14, 1993 	 SchIg Lack 

Santa Clara Plating Co. Iac. 


1773 Grant Street
 

Santa Clara, CA 95050
 

teL (408) 729-9315
 

fax. (408) 748-0987
 

I ,December 15. 1993 	 United Airlines 

Bldg. 49-SFO F 

San Francisco Int'l Airport 

CaUi 94123-3800
 

teL (415) 634-4576
 

fax. (415) 634-4551
 

•New United Motor 

12 December16, 1993 CityofSanJose 

Water Pollution Control 

700 Lon Estero Road,
 

San Jose, CA 95134
 

teL (408) 945-5300
 

fax. (48)945-5442
 

13 'December17, 1995: ­

14 -December 13, 1993i 


-Jim 

Thomas L. Ccss (President) 

,Stevon F. Sugit (Facilties­

;and Engineeuing) 

AlexEksterP.E.. Ph.D. 

(Sanitazy Engineer) 

Organize report 

Depart from San Francisco 

BEST A\/AILAFL.E COPY
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*Appendix- 2 Photographs 

F. -Z 

*1i 

pp,/ 

Amodel of waste minimization efforts 

Leend: 1. Skimmer 

2. Spray rinse 

3. In tank filter 

4. Air agitation 

BEST AVAILABLE COPY 
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Vaccum evaporator to recycle rinse water 

Reusable filter cartridges 

BEST AVAILABLE COPY 
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-- F 

-SI. -* "-


= .xlam 

Using dikes to prevent leaks and spills ; t 

°.. 

Using grounded to prevent fire disaster 

BEST AVAILARI.E COPy 



Meeting with Jim Miille regarding waste minimization 

. 

Indonesian study tour participants 

-,C . COPY 
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Appendi x-3 


Name: 

Address: 

Date of Birth: 

Place of Birth: 

Nationality: 

Marital Status: 

Health: 

Skills: 

Work Experience: 

4/91 - Present 

Education:
 

1984 - 1990 

1981 - 1984 

1978 - 1981 

1972 - 1978 

Training:
 

10/93 

4/93 

8/92 - 10/92 

CURRICULUM VITAE
 

Jaya Agung Prastowo 

indonesian 

Single 

Good 

Waste water treatment of dyeing and electroplating 
Metal surface finishing; polishing, electroplating and 
coating 

Joined YKK Indonesia Zipper Co., Ltd.: Electroplating 
Department: Polishing, processing, and waste water 
treatment 

Chemical Engineering, Gadjah Mada'iniversity Jogyakarta 

Senior High School: SMA de Britto, Jogyakarta 

Junior High School: SMPN Purwodadi, Purworajo 

E!ementary School: SDN Purwodadi Purworejo 

Workshop; Waste Minimization in the Metal Finishing 
Industry, World Environment Center (WEC), Jakarta 

Short training: Waste water treatment technology, Yayasan 
Mulia Dharma, Bogor 

On the job training: 'Metal surface finishing", YKK Kurobe­
shi, Toyama-ken, Japan 

BEST AVAILAELE COPY 
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Appendix - 4 List of Document Received
 

1. J.W. Dini and C.P. Steffani, "Electroplating Waste
 

Minimization at Lawrence Livermore National Laboratory", Anril
 

1992.
 

2. V.J. Shannon, " Aceteron and Waste Minimization", Finishers' 

Management. 

3. P. Burt, "Incentives for Waste Minimization in the Metal
 

Finishing Industry", Finishers' Management, November/December
 

1990.
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ELECTROPLATING WASTE MNMIZATION AT LAWRENCE LIVERMORE NATIONAL LABORATORY 

1. W. Dini and C. P. Seffani
 
Lawrence Livermore National Laboratory
 

P.O. Box 809, L-332
 
Livermore, CA 94551
 

(510) 422-342
 

ABSTRACT 

This paper describes efforts on waste minimization in 
the electroplating facility at Law, ence Livermore 
National Laboratory (LLNL). Issues that are covered 
include: elimination of cadmium plating, copper cyanide 
plating, hexavalent chromium plating and vapor 
degreasing, segregation of cyanide solutions, changing 
rinsing practices, recycling of rinse water, changing 
cleaniLg of alurinum parts and rejuvenation of gold 
plating solutions. Discussion is also presented on other 
issues currently being worked and these include: 
combining electroplating and physical vapor deposition. 
elimination of all cyanide plating processes, and 
recycling of electroless nickel and spent acid solutions. 

INTRODUCTION 

The purpose of this paper is to describe what 
we've done in our plating operation at Lawrence 
Livermore Natonal Laboratory (LLNL) to minimize 
waste and conserve resources. Our facility, which is 
6000 sq. ft- including a small lab and machining area, is 
used principally for prototype parts and very little effort 
that would be considered production in the normal 
sense of the word. The shop provides a viable, one-of-
a-kind on-site service to all LLNL programs. Our 
services are used when fabrication activity requires 
levels of expertise, technology, equipment. process 
development, hazardous processes, security or 
scheduling that is not typically available elsewhere. 
Operations include processes such as electroplating, 
electroless plating, anodizing, cleaning, etching, 
electroforning and chemical milling. 

INFIIATIVES ALREADY COMPLETED 

A number of initiatives undertaken within the past 
years have noticeably reduced our waste streams and 
also reduced costs for disposal. They include: 1­
clinination of cadmium plating. 2-segregating cyanide 
solutions, 3-elimination of copper cyanide plating, 4­
elimination of hexavalent chromium plating, 5­
elimination of vapor degreasing, 6-changing rinsing 
practices, 7-recycling of rinse water, 8-changing 
cleaning of aluminum parts, and 9-rejuvenating gold 
plating solutions. 

1. Elimination of Cadmium Plating 

We eliminated cadmium platiag from our facility in 

the late 1970's. Efforts one of us (Dini) was involved 
with in those days revealed the viability of substituting 

zinc-nickel deposits for cadmium." After 5C0 hours of 
salt fog exposure, heavy red rust was evident on 2.5 
pm thick cadmium plated steel panels while no rust 
appeared on zinc-nickel plated panels.' 2 Similarly, 
excellent protection was obtained in salt fog tests with 
Zn-Ni coatings as thin as 15 p.m on U-0.75 TI alloy.' 
These days, Zn-Ni coatings are being evaluated in more 
detail within the DOE weapons complex with the goal 
of eliminating all cadmium plating operations from the 
production agencies. 

2. Segregation of Cyanide Solutions 

All solutions containing cyanide are now located in 
a separate room and all plating and rinsing associated 
with these solutions Isalso confined to this room. By 
doing this, we avoid having to categorize all wastes 
from the shop as cyanide containing and this helps to 
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,,Itlccably milnmlzc costs. For example, disposal costs 
,rour wascs contaihing cyanides are approximately 
IlZJgallon compared to $4/gallon for non-cyanide 
,ntaining wastes. 4 Each cyanide solution has Its own 
insc lank which is also used to maintain level control in 

neighboring plating solution thereby avoiding having 
dispose of rinse water contaminated with cyanide. 

:.s 


. Elimination of Copper Cyanide Pla ng 

Our tfincipal use for copper cyanide plating was
 

is an intermediate step in plating on aluminum. The 


•,ason for this is that excellent adhesion is obtained if 

,luminum is given a copper strike afler zincating; in 
:act, the adlcsion is considerably superior to that 

btained when the copper strike is omilled. 6 With 

,moval of all cyanide solutions from the main area of 


he shop as already discussed, this created processing
 
,ifficultics for pans requiring copper cyanide striking,


Recently, Johnson, et. al., 7 ued ring shear data to 

further show the viability of substituting copper 
pyrophosphate for copper cyanide when plating on a 

variety of aluminum alloys (Table 1). We've 

supplemented these data with ring shear results for 
1018 steel and cast iron (Table 2) further showing the 
xcellent results obtainable with the copper 
y,)Tophosphate strike. After a six month evaluation on 

the shop floor, we eliniaated the cyanide solution and 
!t this point in time ha' e been exclusively using the 

,opper pyrophosphate strike for over one year with 
quite satisfactory results. 

Table 1 

Comparison of Ring Shear for Cyanide and Copper 

P yrophosphate Strikes for Preparing Aluminum Alloys for 


Plating 


Sbear Strength (A,B) 
(MIPa) 

Alloy Cyanide Copper Pyropbosphate Copper (C 

100-F 79 77 
2024-'T4 288 273 
6061-T6 217 222 
7075-T6 285 374 

A. 	 These data are from Reference 7. 

The zincate solution time was 30 seconds. The copperB. 	 s(about ti300agallonsondeach) cwere 

strikes were overplatcd with nickel in a nickel 
sulfamate solution. All reported values r the average 
of 5 samples. 

C. 	 The formulation of th copper pyropbosphate solution 
includcd copper (7.5 to II gA), P20/Cu (20/1 to 
25/1). Operating conditions were: temperature (25 to 
30C), pl1 (8.5 to 9.2) and current density (10ASF). 

Table 2
 

Ring Shear Data for Use of a Copper Pyrophosphate Strike 
for Pladng on 1018 Steel and Cast Iron 

Alloy Shear Strength (c) Location of Failure 
(MPa) 

1018 steel (a) 325 Thick acid 
copper deposit 

Cast iron (b) 124 Substrate cast iron 

a. 	 The cleaning/activating cycle included: electrocleaning,
pickling in 25% HCI for 2 minutes, copper 

pyrophosphate striking at 10 asf for 5 minutes, then 
plating 0.10 inch thick acid copper in a proprietary 
solution. 

b. 	 The cleaning/activating c,ce included: cleaning, 
pickling in 25% HCI for 10 seconds, copper 
p)Tophosphate striking at 10 asf for 5 minutes, then 
plating 0.10 inch thick acid copper in a proprietary 
solution. 

c. 	 Reported values are the average of five test samples. 

4. 	 Elimination of Hexavalent Chromium Plating 

January 1, 1989 was the date for compliance with 
Regulation 11, Rule 8 of the Bay Area Air Quality 
Management District which specified control 
requirements for plating operations emitting hexavalent 

chromium.' This regulation is directed at controlling 
emissions of hexavalent chromium to the atmosphere 
from hard chromium plating, decorative chromium 
plating and chromic acid anodizing. We estimated that it 
was going to cost us about $25,000 to demonstrate that 
we were in compliance with this regulation and that 
costs would continue to mount in future years just to 
provide the analytical results to show continued 
compliance. Since our ciuomium plating customers 

were very few, we decided it was time to quit 
chromium plating at our site. Therefore, as part of our 
waste minimization program, two chromic acid platingsolutionse 

were
solutions (about 300 gallons each) 

decommissioned effective January 1, 1989. Customers 
with requirements for chromium plating have since been 

referred to shops in the Bay Area 
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agent during plating, i.e., plating occurs at potentials­
*5.- El1mnadlon of Vapor Degreaslng 

positive to those at which cathode dcpositon would '5 

bcgin without the adltive."1 ' Relnhcrner' repoted r
In May, 1990 we cllndnatcd a large vapor 

change in the curve even afler 50 turnovers of gold, n(
degreasea from our plating shop. This unit utilizd 

In 'he good apfparance of the deposit as long as the ler 
about 700 gallons of perch]orcthylene per year and also 

was present In the solution. 
created waste that had to be disposed of via our 

hazardous waste management group. We've replaced
 

degreasing with -. variety of cleaning processes
 
'AtIIncluding: soak and electrolytic cleaning, ultrasonic 


cleaning, and also with awater prcssure cleaning
 
system that recycles the water so wa.:te Iskept to a
 
minimum. We've exp,"ricnced no difficulty in cleaning
 

r 
parts since the dcgrc.asr has been removed from our 

facility and this was confirmed by a number of other
 
13th AESF/EPA Conference.9
 

Installadons at the recent 

6. Rejuvenating Gold Plating Solutions 

Gold plating solutions, like many oiher solutions 
&aveused for electrodepsitica, capability of 

providing good cctings for many years. For example, 

the solution we use at LLNL has not been repla.cd in
 

12 years. Recently, due to some contamination and
over 

dilution problems encountered with our solution we had
 

to decide whether or not to replace it. We were able to
 

salvage the solution by adding a trace amount of lead
 

(0.02 g/l). This restored the cunent density range over 
Figure 1 - Macrographs of gold (0.30 inch thick) pla

which fine-grained, accep4able deposits were obtained 
on a thin tube. Top part was plated at 6ASF afler le 

and did not affect the mechanical properties of the 
oxide addition, bottom part was plated at 3ASF befo 

deposits. In fact, it allowed us to double the plating 
lead oxide addition.current density while providing smoother deposits than 


were previously obtained (Figure i).
 

Data presented by Reinheimer'0 and shown In 

Figurc 2 lhlp to explain the effect of small additions of
 

lead on aphosphate-based gold plating solution. The
 

figure is apolarization plot (cathote potential vs time)
 

for adeposit produced in aphospliate solution at 30
 

A/m 2. In a fresh solution, bright uniform yellow 
coatings were obtained. The cathode potential increased I 

K"


from anucleation value around -900 mV to a final value 


around -700 mV.This final stabilized value took about
 

25 minutes to reach. Aller about three turnovers of-------

VSCDA 

gold, the deposit was coarse and dark. Appearance was 

quite similar to that of deposits produced in solutions
 

deliberately contaminated with ooppe or nickel.
 

Nucleation then commenced at acathode potential less
 

than -900 mV and remained essentially constant.
 
Addition of only 0.5 ppm lead resulted in anoticeable .,,--,­

ldc-61It$modification of the curve and produced bright yellow I '* 

coatings. Nucleation occurred at apotential around -900 


mV.However, it rapidly (in about three minutes)
 
- Polarization curves for a pbosphate-bseiFigure 2stabilized to a value of about -680 mV.These data show 

that the trace addition of lead serves as adepolarizing gold plating solution at 30 A/m 2 (Ref. 10) 
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7. . Changing Rinsing Practices 

Prior to 1989, rinsing practices In plating consisted 
of first rinsing parts over the floor grating (this solution 
was then sent for disposal as waste), followed by 
rinsing in arunning water rinse tank and finally rinsing 
in arunning DI water tank. This practice generated an 
average of 40.000 gallons/year of non-sewerable waste. 
In addition, the water rinse tanks were Incontinuous 
operation for an avcrage of 10 hours/day. Th.; water 
was passed through asystem that monitored for pH and 
total dissolved solids (TDS). 

In 1989 rinsing methods were modified to reduce 
both the volume of the collected waste water and the 
concentration of hazardous materials In the water. The 
wet floor rinse to the central sump was discontinued 
and the "first" rinse was now performed over the 
plating tank. 

In June. 1990 we converted the continuous flow 
rinse tanks into spray stations. These stations consisted 
of an empty tank and ahand held, trigger operated 
spray rinse nozzle, located directiy adjacent to each 
chemical/plating tank. This provided both afirst rinse 
over the tank (greatly reducing dragout) and asecond 
rinse in the empty tank. Several large DI still rinse tanks 
were retained to prevent any drag-in to the plating 
processes. At this stage we no longer discharged to the 
sanitary sewer. As aresult of these changes in rinsing 
practices we are saving over 2.5 million gallons of 
water per year. 

8. Recycling of Rinse Water 

This system, which is closed loop, allows for the 
recycling of rinse water from all tanks within the main 
area of the shop excluding the cyanide line. The process 
involves cold vaporization, which is distillization 
employing avacuum. Waste liquid isplaced in aboiler 
unit and the side walls are heated to 90 to 100cF. A 
vacuum is applied and as aresult the wastewater boils at 
approximately room temperature. The water vapor 
travels to acondensor and forms clean product water. 
Any contaminant remains in the boiler, eventually 
formir g a slurry when the concentration reaches a 
certain level. Reductions of up to 99% can be obtained 
with this process. 

Each of five waste streams are segregated by 
separate drain lines, holding tanks, dirty water tanks 
and evaporator chambers. Concentrated waste from 
each of five discrete dirty water rinse tanks is 
periodically pumped into separate drums for analysis 

and disposition through LLNL's !Hazardous Waste 
Management Division. The recycled water from this 
operation Ispurer than water that Isreceived in the shop 
from the city (Table 3). 

9. Cleaning of Aluminum Parts 

Past practice In the plating facility when cleaning 
aluminum parts was to utilize an alkaline etch followed 
by an acid desmutl in anitric/hydrofluoric solution and 
finally by an inuncrsion in 30% nitric acid to remove a 
copper film that sometimes was left on pails afler 
extended use. The process worked very well but was 
hazardous because of the strong acids and waste 
extensive due to the formation of insoluble aluminum 
fluoride. Additionally, the solution had afinite life 
span, requiring replacement on aquarterly basis. The 
Insoluble material had to be removed from the wall of 
the tank when new solutions were formulated and this 
was very labor intensive. 

Substitution of acommercially available ferric 
sulfate material for the acids allowed us to reduce the 
desmutting operation to just one tank while improving 
the quality of the process. In addition, the hazards 
associated with working with the concentrated acids 
were eliminated. Another significant benefit was the 
elimination of the insoluble aluminum fluoride from 
precipitating on the tanks walls and the subsequent 
labor required to remove, package and dispose of it as 
hazardous waste. After two years of operation we have 
not had to replace the solution which we control on an 
addition basis per operator analysis. Savings on this 
operation are around $4000 per year. 

Table 3 

Plating Shop Water Analysis (1/92) 

DI 01tc 

CN nd rd rd 
C nd rd rd 
Cu nd .16 .08 
Ni rd rd rd 
Si nd rd nid 
Zn nd .09 .01 
TDS 
pH 

rd 
7.0 

35 5 
6.0 
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10. 	 Miscellaneous 

Some othcr Initiatives have also been undertaken 
besides the Items already discussed. Tbese include: 1-. 
dropping the temperature of solutions during off.hours, 
2-product return, 3-preclous metal recovery, and 4-
reducing the volume of silver cyanide plating solutions, 

During off-hours and week ends all solutions are 

dropped to a temperature of 100F. This saves on 
electricity, reduces evaporation and is agood safety step 
since it further reduces the chance for any solution level 
to drop below the active level of in-tank heating 
elements, thus eliminating potential fire hazards. 

Within the past year we cleaned all our storage 
areas and realized that we had some products such as 
chromic acid and aluminum plating chemicals, to 
mention a few, that we were not going to use. Toe 
suppliers of these chemicals accepted them back since 
we had not opened the containers and this was a much 
more prudent way of removing these products from our 
facility than having to dispose of them as hazardous 
waste. 

We recover precious metals for our materials 
management group at LLNL from plated parts, scrap 
chips, old solutions, etc. Over the past four years this 
has resulted in savings of over $100,000. 

Recently, we reduced the size of two silver 

cyanide plating solutions from 250 to 160helpminimize the 


amount of cyanide in the shop and silver plating 
solutions are the largest contributors to this issue. 

ON-GOING AND FUTURE PLANS 

1. Combining Electroplating and Physical Vapor 
Deposition (PVD) 

Combining the technologies of electroplating and 
vacuum deposition offers a number of potential 
advantages and these are reviewed in References 14-17. 
One of the possible benefits is a reduction in the 
creation of hazardous waste. For example, the 
combined processes can be used to coat non-metallics 
and obviate the ne-ed for an electroless copper line.1a A 
second example is the coating of substrates that are 
difficult-to-coat with adherenr deposits. With this 
approach, metals such as titanium, tungsten and 
molybdenum can be coated with adherent deposits 
without having to resort to use of concentrated acid 
pickling, etching and/or high temperature heating to 
provide acceptable adhesion. With the combined 
processes, parts are first sputter cleaned in a vacuum 
chamber and then ion plated with a thin film (6pm) of 

copper without breaking vacuum. Ths coating can the 
serve as the base for subsequent thick. adherent 
electrodeposits. We've used ts process to coat 
molybdenum parts as large as 1.3 m Indiameter and 
besides providing better adhesion than could be 
obtained with wet processes this technique also avoide 
creation of large volumes of highly concentrated acidic 

wastes.'9 

2. 	 Elimination of Cyanide 

We would like to eliminate all cyanide processes 
from the plating facility. As mentioned earlier, we 
eliminated cadnium cyanide plating and substituted 
copper pyrophosphate plating for copper cyanide 
plating. However, we still utilize cyanide processes foi 
gold and silver platng.There isacommercially


ailve r p tinghld ia omeril 
available proce for depositing gold from sulfite 
solution and we plan on evaluating this. In regards to 

silver, a non-cyanide plating process is also available, 
however, it is not suitable for deposits thicker than 
about I il. Since many of our requirements are for 
deposits much thicker than I mil, the replacement of 
cyanide in this situation is clearly a most challenging 
task. 

3. 	 Recycling of Electroless Nickel and Spent Acid 

Solutions 

Commercial processes are now available for 

recycling of electroless nickel solutions and also for 
recyling spent acids. We are currently evaluating somd 
of these processes to determine if they might further 
help in our waste minimization efforts. 

SUNfMMARY 

Steps that were taken to minimize waste and 
conserve resources in our metal finishing facility are 
discussed in this paper. The program, which 
encompasses employee awareness, common sense, am 
existing technology has been quite effeci'ye. Future 
plans which include elimination of all cyanide plating 
and recycling of electroless nickel and spent acid 
solutions are also covered. 

This work was performed under the auspices of the U. 
S. Depariment of Energy by Lawrence Livermore 
National Laboratory under contract No. W-7405-Eng­
48. 

BEST AVAILABLE COPY
 



REFERENCES 


1. J. W. Din] and H. R. Joi ison, "Electrodeposlton 
of Zinc-Nickel Alloy Coatings", Proceedings or the 
Workshop on Altcnmaves for Cadmium Electroplating 
In Metal Finishing, Oct 1977, EPA-560/2-79-003. 
(March 1979) 

2. J. W. Dir1 and H. R. Johnson, Metal Finishing, 
77, 31 (August 1979) and 77, 53 (Sept 1979) 

3. J. W. Din1 and H. R. Johnson, Metal Finishing, 
78, 45 (August 1980) 

4. M. N. Hayes, Lawrence Livermore National 
Laboratory, private communication, February 1991 

5. J. W. Dii, "Quantitative Adhesion Data for 
Electroless Nickel Deposited on Various Substrates", 
Proceedings Electroless Nickel Conference 111, 
Products Finishing Magazine 0983) 

6. J. W. Dini and H. R. Johnson, Insulation/Circuits 
21, No 9, 31 (August 1975) 

7. H. R. Johnson, W. D. Bonivert and J. Hachman, 
"Alternatives for Cyanide Copper Plating", Spring 
Meeting, Materials Research Society (MRS), 
Symposium W, Environmentally Conscious Materials 
Processing (May 1991) 

8. Regulation II,Hazardous Pollutants Rule 8, 
Hexavalent Chromium, Bay Area Air Quality 
Management District, San Francisco, CA, July 20, 1988 

9. Proceedings 13th AESF/EPA Conference on 
Environmental Control for the Surface Finishing 
Industry, Orlando, FL, (Jan 1992) 

10. H. A. Reinheimer, U. S. Patent 3,833,487 (1974) 

11. J. D. E. McIntyre and W. F. Peck, Jr., J. 
Electrochem. Soc., 123, 1800 0975) 

12. J. D. E. McIntyre, S. Nakahara and W. F. Peck, 
Jr., J. Electrochem. Soc.. 124. 302C (1977) 

13. R. J. Morrissey and A. M. Weisberg, 
CORROSION CONTROL BY COATINGS, H. 
Leidheiser, Jr., Editor, Science Press 0979) 

14. J.W. Dini, Plating & Surface Finishing, 72, 48 
(July 1985) 

/ 

BEST AVAILABL.E COPY 

-3'
 

15. J. W. Din], "Synrgism of Electroplating and 

Vacuum Processes", Proceedings Isl Iernatlonal 

SAMPE Metals and Metals Procssing Confcrcnce, 
Cherry Hill, New Jerscy (987) 

16. J. W. Din], "Beryflts From Combining 
Electroplating and Physical Vapor Deposition 
Technologies", SURFACE MODIFICATION 
TECHNOLOGIES I11, T. S. Sudarshan and D. G. 
Bhat, Editors, The Minerals, Metals and Materials 
Society, 171 0989) 

17. J. W. Din1 and C. P. Steffanl, "Waste 
Mvinimization In a Non-Production Orienied Metal 

Finishing Facility". Proceedings 13th AESFIEPA 
Conference on Environmental Control for the Surfao 
Finishing Industry, Orlando, FL (Jan 1992) 

18. J. H. Lindsay and J. LaSala, Plating & Surface 
Finishing, 72, 54, (July 1985) 

19. T. G. Beat, W. K. Kelley and J. W. Dini, Plati 
& Surface Finishing, 75, 71 (Feb 1988) 



Introduction 

The purpose of this paper is to provide an update on what we've accomplished andhave planned in our plating operation at Lawrence Livermore National Laboratory(LLNL) in the area of waste minimization. Our efforts have included issues otherthan waste minimization and, therefore, fall under the wider umbrella entitledpollution prevention or environmentally conscious electroplating. Previous effortson this activity can be found in references 1 and 2. Approximately one year haspassed since our last report on pollution prevention and since this topic remains ahigh-effort activity much more has been accomplished. 

Our efforts to date fall under the first two generation categories of waste reduction.Good housekeeping practices, inventory control, and minor changes in operatingpractices (first generation) resulted in an impressive amount of waste reduction. Inthe second generation of waste r*eduction, current technology, separationtechnologies, and material substitutions were used to reduce emission and wastes.The third generation of improvements requires significant technological advances inprocess synthesis and engineering. We are presently starting some projects in thisthird generation phase and these will be discussed at the end of this paper. 

Initiatives Already Completed 

A variety of initiatives have been previously completed and are described in detailin earlier reports (1,2). Ther fore, only a brief review of these will be presented here. 

* Elimination of cadmium plating- Zinc-nickel deposits are a suitablesubstitute for our applications. Salt fog tests (500 hours) have revealedheavy red rust on 2.5 urn thick cadmium plated steel panels while norust appeared on zinc-nickel plated panels. 

.Segregating cyanide solutions- By locating all solutions containing cyanidein a separate room we avoid having to categorize all wastes from the facilityas cyanide containing and this noticeably minimizes disposal costs. Forexample, disposal costs for our wastes containing cyanides are approxi­mately $12/gallon compared to $4/gallon for non-cyanide containing
wastes. 

Substitution for copper cyanide plating- We've replaced coppercyanide plating with a copper pyrophosphate process. The substitutionhas been in operation for over two years and works quite well. Ring shearadhesion tests for a variety of aluminum alloys (3), 1018 steel and cast ironhave revealed results as good as those obtained with the copper cyanide 
process (Table 1). 
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* Elimination of hexavalent chromium plating- New Bay Area Air QualityManagment District regulations on emissions from hexavalent chromiumwent into effect in January 1989. We estimated that it was going to costabout $25,000 to demonstrate that we were in compliance with theseregulations and that costs would continue to mount in future years just toprovide the analytical results to show continued compliance. Afteranalyzing our customer base for chromium plating and discovering howsmall it was we eliminated chromium plating from our facility. 
* Elimination of vapor degreasing- Vapor degreasing was replaced with
a variety 
of aqueous cleaning processes including soak andelectrolytic cleaning, ultrasonic cleaning and also with a water pressurecleaning system that recycles the water so waste is kept to a minimum.We've experienced no difficulty in cleaning parts since the degreaserwas removed from our facility and this was confirmed by a recentliterature review of quantitative results from a variety of researcherswho reported that aqueous systems provide equal, if not better cleaning,
than vapor degreasing (4). 

* Changing rinsing practices-A variety of changes in rinsing practices havebeen made. These include: performing the first rinse over the plating tank,converting continuous flow rinses into spray stations, and utilizing handheld, trigger operated spray rinse nozzles. As a result of these changes inrinsing practices we are saving over 3 million gallons of water per year. 

* Recycling of rinse water- A commercial system which utilizes coldvaporization (distillation in a vacuum, references 5 and 6) allows for therecycling of rinse water from all tanks within the main area of the shopexcluding the cyanide line. Therefore, we no longer send any water to thesewer system. At this point after 1-1/2 years of operation we haverecycled 80,000 gallons of water through the system and created only500 gallons of waste. Because of our accomplishments with our revisedrinsing practices and water recycling, the, City of Livermore nominated usfor an award from the California Water Pollution Control Association. On
April 23 1993, LLNL's plating facility received a Certificate of Merit for
Outstanding Achievement in recognition of continuing efforts in the
 
wastewater field.
 

The recycled water from this system is purer in metallic ion content thanthe water we receive from the City of Livermore as shown in Table 2 foranalyses performed in January 1992 and January 1992. However, withtime, anion content of the recycled water increases as shown in Table 3.Our next step is the installation of an ion exchange unit to remove these
anions before the water is returned to the shop 
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* Cleaning of aluminum parts- Substitution of a commercially 
available ferric sulfate material for a two step process that included 
an acid desmutt in a nitric/hydrofluoric acid solution and an immersion 
30% nitric acid allowed us to reduce the desmutting operation to just one 
tnk while improving the quality of the process. The hazards 
associated with working with the concentratedi acids ",er, eliminated, 
an insoluble aluminum fluoride film formed with the acid process 
is no longer an issue, and the new solution lasts much longer. 

• Rejuvenating gold plating solutions- Acid gold-cyanide solutions can be 
rejuvenated by the addition of small amounts of lead (0.02 g/l) which 
restore the current density range over which fine-grained, acceptable 
deposits can be obtained (7-9) This lead addition does not affect the 
mechanical properties and allows us to double the plating current 
density while providing smoother deposits than were previously 
obtained. 

* Combining the technologies of electroplating and physical vapor deposition. 
This is an on-going activity that offers a number of potential advantages 
that are reviewed in references 10-14. A key benefit is a reduction in 
the amount of hazardous waste that is created. For example, the combined 
processes can be used to coat non-metallics and obviate the need for an 
electroless copper line (14). A second example is the coating of substrates 
that are difficult-to-coat with adherent deposits. With this approach, metals 
such as molybdenum, tungsten and titanium can be coated with adherent 
deposits without having to resort to use of concentrated acid pickling, 
etching and/or high temperature heating to provide acceptable adhesion. 
References 12 and 13 provide details for molybdenum and tungsten. 

* Miscellaneous-Other initiatives that have been completed include: 
reducing the temperature of solutions during off-hours, product return, 
precious metal recovery and reducing the volume of silver cyanide 
solutions. 
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Replacement of cyanide bearing conversion coatings 

As mentioned early in this paper, we took special care to segregate cyanide
containing solutions from other processes in the facility. However, although we saw 
levels of cyanide drop significantly in rinse water, the levels did not reach zero. We
looked at all of our traditional non-cyanide processes and found that the chromate 
conversion coating solution used for aluminum parts contained small amounts of
cyanide as potassium ferricyanide. By checking with a number of vendors we found 
a replacement for this process that contained no cyanide. Since the changeover we 
have noticed that castings require a slightly different pre-treatment and most parts
require a slightly longer immersion time. Other than this, the process is producing
parts of the same quality and appearance as before. 

Recycling of acids 

We recently purchased a commercial unit which utilizes diffusion dialysis
technology for recycling of acids. Spent solutions of nitric, sulfuric, and hydrochloric
have been recycled using this system and efficiency of recovery has been about 80%. 
as shown in Table III. Cost of this unit was less than $10,000 keeping in the range 
we consider affordable for most small plating installations. 

Energy conservation project 

The electroplating facility uses large amounts of electrical power for process
solution heating, space heating, and exhaust ventilation. By reducing thermostat 
settings and air flow during off-shift hours, electrical savings on the order of 1.6 
million kwh as well as natural gas savings of 30K therms are projected as savings.
We are now in the construction phase of this project which we estimate will save 
approximately $100,00 per year. 

Ion exchange 

An ion exchange unit has been obtained from another group at LLNL and this will 
be installed on the water recycle unit. This will even further purify the water from
the recycle unit so that this water can be used for activities other than just rinse 
stations. 
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Summary 

The plating shop at LLNL is a nonproduction-oriented metal finishing facility that 
places heavy emphasis on utilizing environmentally conscious manufacturing 
principles. Key focus items have included; minimizing hazardous wastes, 
minimization of rinse water usage, material and process substitutions and recycling 
technology. With all these changes we are saving over $500,000 per year, have a 
safer, cleaner facility, and have not reduced quality of parts processed through the 
operation. 
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Acteron &Waste Minimization
 

by V. J. Shannon 

FLO KING Filter Systems 

Longwood, Florida 


t 
With trend-setting anti-pollution 

legislation, water and landfill shortages, 
and a strong environmental conscious-
ness, nortlern California tends to spawn
ecologically minded businesses. And for 
Acteron Corporation, Redwood City, CA, 
that spells waste minimization, 

Acteron is a 13-year-old firm special-
izing in highly reflective plating for in-
frared optical components used in the 
industrial and medical fields, electroless 
nickel on high-reliability electronic com­
ponents, precious metals plating for 
electrical contacts and microwave ap-
plications, functional hard anodizing,
and more. The com kany processes 
materials such as 'A icult-to-plate me-
tals, non-metaitks, plastics, silicon and 
glass. With over 50 technicians and en-
gineers, Acteron has even developed
proprietary processes employing
ultrasound and pulse plating. Its cus­
tomer base includes some of the most 

Acteron President Patrick Burt (right) and' 

Steve Cazel, Plating Manager, examine 


prominent names in electronics and over 
10 prime defense contractors. It has an 
inspection department that meets the re-
quirements of MIL-1-45208A and lab 
resources that feature AA analysis,
specific ion testing, and a zero-defects 

QC program in accordance with MIL-Q-
9858A. 

Patrick Burt, president of the 12,000-
square-foot facility, is an avid proponent 
of waste minimization. In fact, he is 
chairman of the National Association of 
Metal Finishers (NAMF) Waste Mini-
mization Committee, whose mission, in 
part, is "to research, study, -nd promote 
waste reduction, minimization, recycling 
or reclaim techniques to the surface 
finishing industry, regulators, and legis­
lators." (Editor's note: See article on 
waste minimization in November/-
December issue of FM by Patrick Burt). 
Minimization Initiatives 

To illustrate the results of an aggres­
sive waste minimization program, con­sider this. Just seven years ago, Acteron 
moved from Belmont after acquiring and 
expanding a four-man shop in Redwood 
City. Despite a company that now has 
approximately 12 times the personnel
and sales of that four-man operation Ac­teron actually consumes less than one. 
third the water andhasnearly 90percent 
less heavy metals in its effluent Here 
are some of the initiatives that have con­
tributed to these impressive figures: 
e Installation of double and triple 

counterflow rinses. 
o Use of spray rinses over select 

process and rinse tanks. 
e 	Adoption of conductivity sensors to 

regulate water condition and flow. 
* Segregation of rinsewaters. 
* 	Substitution of less-polluting proces-


ses (e.g., acid copper to replace 

cyanide copper, and periodic reverse-

current cleaning to replace cyanide-

containing cleaners). 

Elimination of vapor degreasing by

using a system of dual soak cleaners 

with ultrasonic enhancement, 


* Use of more dilute formulations suchas those for acid pickling. 

* Thorough indoctrination and training 

of employees to stress how they can
rnake a positive contribution to the en-
vionment. For example, all personnel 
are taught the Importance of extend-
ing drip-times over rinse tanks, 

In-Tank Filtration Systems 
Another key aspect of Acteron's waste 

minimization program is the use of in-
tank filter systems In tanks as small as 
10 gallons and as large as a few hundred 

gallons. As Plating Manager Steve 
Cazel says, "On any plating tank, but 
particularly on precious metal tanks, ex. 
ternal plumbing for filtration is a concern 
for us. Housings can crack. Hoses and 
clamps get weak. And even if you 
recover spilled solution from a secon. 
dary containment area, chances are it 
would be too contaminated to recycle 
because of the dirt and debris involved. 
So it's a great benefit to keep all of the 

-. 

._-'-, A 
Filter changes on In-tank system are 
achieved easily and quickly using 
hand-tightening thumbscrews. 

filtralon equipment in the tank. Even 
though the in-tank system takes up 
some tank space, we feel it is minimal 
and that the advantages are far in our 
favor." 

The in-tank system eliminates leaks 
and spills because it uses no hoses, 
clamps, seals, chambers or, for that mat­
ter, any out-of-tank apparatus. The fil­ter(s) is attached to the pump body and 
totally immersed in the solution to be Ill­
tered. The pump body is secured to thetank lip with an adjustable bracket. Solu­
tion is continuously drawn by vacuum 

through the filter cartridge(s), after which 
it travels approximately 3" before beingexpelled throuh a discharge port on the 
pemled to a edischare thepump body. Solution never leaves the 

tank. 
Importantly, the force of this dis­

charged solution produces a dean, oil­
free source of robust agitation that 



suspends particles for quick-capture 
filtration, thus keeping the tank bottom 
free of contaminating solids buildup. 
Frequently, the agitation provided as a 
natural byproduct of in-tank filtration is 
sufficient to replace mechanical or air 
agitation systems. As Mr. Burt explains, 
"Airborne contaminants - some or-
ganic, some inorganic - are a concern 
for our technoloqy." By removing those 
particles quickly, before they dissolve in 
solution, we reduce the need for carbon 
treatment, dummying, peroxide treat-
ments, or, in the worst case, bath 
dumps." 

Using the same basic principles of 
operation but different models and sizes 
to produce from 1 to 3,000 gallons/hour 
of filtered solution, in-tank systems find 
application in tanks as small as a half-
gallon and as large as thousands of gal­
lons. For high-volume baths, two or 
more in-tank units are used on a single 
tank. Ease of use is another asset. Con­
ventional filter systems often require 
tools and significant time and labor for 
filter changes. But the uncomplicated 
design of the in-tank system enables 
rapid filter changes using hand-tighten-
ing thumbscrews rather than tools. Be-
cause the systems are portable,
cleanable, and consume no floor space, 

they can also be used to filter multiple 

tanks where continuous filtration is not 

required. 

Priorto using the in-tank systems,Ac-
teron did not filter preparatory solutions 
such as those in its aluminum finishing 
lines. In the case of nitric acid and mixed 
organic acids, for instance, that meant 
fr-quent dumps, frequent neutralization, 
fr 3quent and liberal use of neutralization 
chemicals, and frequent acid pur-
chases. Now Acteron continuously fil-
ters those pre-dips ...and with just 
rewards. As Cazel says, "High-solution-
tumover filtration gives us more con-
fidence in all of our solutions. It reduces 
rejects and adds life to the baths. So 
we're purchasing less acid and utilizing 
less neutralization chemicals for waste 
treatment." 

Reusable Filter Media 
Another important element of 

Acteron's waste minimization program is 
a reusable filter media. Before convert-

-
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cessorles on a regularly scheduled 
basis. That includes cleaning the 
reusable filters by draping them over a 
3/8-inch-thick polypropylene perforated 

-
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Waste reduction complements Acteron's high-tech processes such as pulse plating to 
obtain particle and pore-free nickel finishes on disc drive components. 

ing to this material, the company routine-
ly accumulated a 55-gallon barrel of 
spent disposable filters every 90 days.
But innearly a year of using the blanket-
like reusable media, not asingle drum of 
the spent filter material has been 
generated, according to Cazel. 

'Conventional filter cartridges go to 
landfill - they're solid waste - and 
we're committed to reducing waste," he 
said. "Plus, wih disposables, there is the 
cost of an expendable product to con-
sider. The reusable material has been 
real cost effective for us. We have yet to 
find a plating system that we weren't 
able to upgrade by usir, the in-tank ii-
ter system and reusable cartridge." 

Clean filter operation is predicated on 
good filter maintenance, and Acteron 
has trained acrew whose sole job it is to 
properly maintain tanks, filters, and ac-

sheet, then pressure spraying with 
deionized water over an appropriate 
rinse tank. 

Patrick Burt and Acteron have such a 
high profile in the area of waste mini­
mization that they participate in local,
regional, national, and even internation­
al programs on the subject. For instance, 
on a goodwill NAMF tour to Czechos­
lovakia, Mr. Burt shared waste minimiza­
lion technology with that nation's 
environmental and industrial ministries. 
And, recently,Acteron participated in the 
making of a film on waste minimization 
produced by the State of California 
Department of Health Services. In that 
film it isno accident that they discuss the 
in-tank filter system with reusable filter 
media. It is but one of many tools and 
techniques available to operate an 
ecologically responsible business in 
these environmentally conscious times. 
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Incentives For Waste Minimization 
InThe Metal Finishing Industry 
"Waste minimization is a unique
direction among environmental control 
measures. Over the past ten years en-
vironmental regulations have caused
the metal finishing industry to become 
the most heavily regulated small busi-
ness classification in the United States. 
Virtually all of these regulations have 
reduced the profitability and the viability
of these small businesses which are so
vital to American manufacturing. The 
costs and difficulty of meeting these
regulations has resulted in the closure of 
25% of the plating firms in the United 
States over the past ten years. However, 
waste minimization can significantly
reduce the costs of environmental con-
trols while being the most environmen-
tally sound approach to manufacturing,

Incentives for waste minimization can 
be characterized in three primary
categories: 

" Economic Benefits 

"Regulatory Conformance 
" Environmettal Achievement 

Economic Benefits 
The cost of waste handling and waste

disposal isalready amajor operating ex-
pense for metal finishing operations,
These costs continue to escalate each 
year. Reducing the amount of waste 
generated reduces operating costs in 
several ways and can actually improve
the profitability of metal finishers. Waste 

minimization options which a company

rejected previously may now be 

e,:onomically viable. In many 
cases

there is a rapid return on investment. If 

all of the direct and indirect benefits of 

waste minimization are identified and 

considered, the economic benefits of 

waste minimization can be substantial,


With increasing regulatory costs and 
decreasing landfill capacity the costs as-
sociated with hazardous waste disposal
will increase at a far greater rate than 
most other business expenses. Com-
panies which don't act now to minimize 
waste generation will be seriously im-
pacted by rapidly escalating costs and 
may find themselves at a competitive
disadvantage. Eventually they may be 
overwhelmed by the regulatory burdens 
associated with waste treatment and 
disposal. 

The NAMF has identified a "Triad of 
Waste Minimization" which includes 
source reduction, on site recycling and 
off site recycling as three necessary and 
complimentary methods of achieving
waste minimization for our industry. 

Many waste minimization alternatives 
are very inexpensive low technology 
source reduction options which provide
immediate cost savings. For example,
spray rinsing and full dripping ove:r tanks 
to recapture and re-use process solu-
tions are among the least costly and 
most advantageous waste minimization 
options available, 

Many of these incentives are indirect
and therefore frequently overlooked or 
under appreciated. How :ver, th..e
simple source reduction methods can be 
ultilized to varying degrees invirtualy all 
facilities and they are relatively inexpen-
sive to implement.

Once the waste volume has been sig-
nificantly reduced by using simple 
source reduction options, then the more
costly advanced technology on site 
recycling approaches can be imple-
mented with reduced equipment and 
operating costs due to the reducedvolume of waste to be recycled, 

Regulatory Conformance 
Conformance to stringent environ-

mental regulations has become theforemost concern of metal finishing
firms. Waste Minimization can ease the
difficulty of meeting many of these man-
dates. In addition, federal, state and 
local regulations are requiring that busi-
nesses which generate hazardous 
waste must reduce the amount and/or 
toxicityof theirwastes. These new waste
minimization regulations will not allow 
manufacturers to complacently accept
the higher costs of waste handling and 
disposal. The 1984 Resource Conserva-
tion Recovery Act renewal first ad-
dressed this issue on the federal level.
Every hazardous waste manifest con-
tains a statement which the generator
must sign certifying that the generator
has a waste minimization program in 
place and that progress reviews of the 

program are done periodically.


Many state and lucai governments

have adopted or will adopt comprehen-

sive waste minimization mandates,

California and Massachusetts are 

among the states which have already
enacted far reaching laws which require 
source reduction and process substitu-
tion changes. 

Some Regional Water Quality Control 
Boards are requiring that Public Owned 
Treatment Works (POTW's) reduce their 
mass discharge volumes. To achieve 
this, many POT'W's will continue to 
reduce the allowable contamination 
levels or water volume from industrial 
dischargers. Source reduction and recy-

by Patrick Burt, President, 
Acteron Corporation.
Chairman, Waste 
Minimization 
C'mmittee, N.A.M.F. 

cling technologies are emerging as the 
most effective means of meeting these 
more stringent discharge standards. 

Environmental Achievement 
A strong waste minimization program

isthe most effective way for a manufac­
turer to minimize the environmental 
detriments of metal finishing, while con­
tinuing to proviKa ihe frequently under­
appreciated environmental benefits of 
m tal finishing. These benefits include 
product corrosion prevention and wear 
resistance which prevent the product it­
self from becoming a waste. By minimiz­
ing waste beyond the statutory
requirements, the company improves its 
good standing in its community and its 
standing with the agencies responsible
for administering environmental regula­
tions. 

Through waste minimization metat 
finishers can continue to provide vitalsocietal and environmental benefits 
while minimizing the detriments whichwere historically "ssociated with these 
processes. 

Barriers To Waste Minimization And 
Their Cures 

Having recognized the many values 
and incentives of waste minimization 
there remain certain technical or 
regulatory impediments to waste mini­
mization which need to be addressed. 

Process Baths Conducive to-

Solution Recapture


As was noted, effective recapture of 
chemical process solutions for re-use is
probably the most cost effective and en­
vironmentally preferred method ofwaste 
minimization. However, in practice the 
liquid volume being returned to the 
process solution must be no greaterthan

the evaporative loss occurring in the
 
process tank.
 

Over the last twenty years proprietary

chemical manufacturers have
 
responded to customer 3nd government
 
requests for energy conservation by
providing new process solutions which 
operate at low or ambient temperatures.
However, these low temperature solu­
tions minimize solution recapture oppor­
tunities because of their reduced 
evaporation. Consequently, there isnow 
a need for process solution manufac­
turers to provide two sets of operating 
parameters, one option at warm 
temperatures for waste minimization 
and the other at lowe: temperatures for 
energy conservation. Inaddition to their 
evaporation advantage, warmer solu­



lions rinse more freely and can operate
at lower chemical concentrations there-
by further reducing drag out waste. Theenergy consumption detriments of 
warmer solutions may be mitigated by 
use of environmentally sound heating
methods such as process heat re-use 
and solar heating. Metal finishers need 
to notify chemical manufacturers of their 
desire for low waste generating process
solutions. 
Solution Purification 

As drag out wastes are reduced an 


increasing proportion of metal finishing
wastes come from concentrated 
process solutions which are gradually
contaminated through normal use. The 
generation of these waste solutions can 
actually be accelerated due to solution 
recapture by preventing traditional drag 
out of contaminants which occurs with
the normal drag out of process solutions. 
Consequently, the importance of solu-
tion purification has become increas-
ingly critical to achieving waste 
minimization. Unfortunately, purification 
tends to be process and contaminant 
specific so that no single simple method 
can meet this requirement. 

Technical research in the metal finish-
ing field needs to place extensive focus 
on solution purification technologies. In 
addition, existing knowledge on 
methods of solution purification needs to
be compiled and provided to all industry 
members by pollution prevention agen­
ces as well as technical and trade as-
sociations. 

Shortage of Educational 

Materials 

Recently there has been a surge in 

waste minimization resept ch and educa-
lion. This information needs to become 
widely available to even the smallest 
and least sophisticated firms in the metal 
finishing trade. Audit manuals, educa-
tional films, training courses and techni-

cal papers are all needed and valuable
 
waste minimization tools.
 

Legislative Cures 
Many impediments to waste mini­

mization currently exist within the U.S.
 
regulatory framework. These 
 impedi­
ments include Ihe difficulties that off-site 
recycling firms have in obtaining and 
maintaining treatment permits. In addi­
tion, Ihere lacks a consistent regulatory
framework which identifies recycling as 
inherently preferable to treatment and
disposal and which adequately assists 
and promotes recycling. Some prospec-
tive state and federal regulations would 
actually cause in-house recycling to be 
more burdensome than waste treat­
ment. 

Waste Minimization = Increased Profits
 

Economic Benefits of Water Minimization
 
Dripping and Spraying Over Tanks
 

EFFECT 
 COST BENEFIT 
QUAUTY CONTROL
 

1)Greater Solution Stability = Improved Quality Control

2) Less Frequent Solution Analysis = Lower Quality Control Labor

3) Less Chemical Usage 
 = Lower Chemical Cost and Less 

Labor for Chemical Additions4) Less Chemical Storage due = Lower Inventory and ,ess 
to Fewer Additions Needed Storage Area 

5)Cleaner Rinses 	 = Beter Product Quality
 
REDUCED COSTS OF WASTE TREATMENT 

6)Less Water Usage 
7)Less Sewer Water Discharge
8) Less Waste Treatment 

Chemical Usage 

9) Better Wastewater 


Treat."ent Quality
10) Less Sludge Generation 
11) Less Sludge Cake 

Generation 
IMPROVED CONFORMANCE TO ENVIRONMENTAL REGULATIONS 

12) Sewer Water Volume 
Reduction 

13) Comply with Effluent Standards 
& Waste Minimization Regulations

14) Less Waste Volume 

Pb 	 W 

= Lower Water Bills 
= Lower Sewer Bills 
= Lower Material Usage and 

Less Chemical Storage 
= Due to Longer Settling Time 

= Less Wastewater Treatment Labor 
= Lower Cost for Disposal, Drums, 

& Hauling, Documentation & Liahil!y 

Provided by: NAMF Waste Minimization Committee 10/90 

Tax credit incentives for waste mini­
mization or recycling equipment would 

provide the financial assistance which 
would allow many firms to switch fromtheir existing investment in waste treat­
ment equipment toward newwaste nin­
imization technologies. These financial
 
incentives could be either state or 
federal. However, the best chances for 
enactment of tax incentives exists on the 
state level. 
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= 	 Potential Reduction of Limits on
 
Specific Heavy Metals (based on
 
under 10,000 gallons per day)
 

= Achieve Good Company Standing in 
your community & stay in business 

= Reduced Waste Fees, Taxes & Per­
mits. Better Quality of Conformance 
to Waste Storage & Documentationaste Storag e 10/90 
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I. EXECUTIVE SUMMARY 

On October 27th . November Sth,1993, lyan Suwargana from The EnvironmentalImpact Management Agency (BAPEDAL), Jakarta, Indonesia, joined with theindustrial waste minimization assessment study tour participants to visit someIndustrial Organization and Association InPulp and Paper in The United states whichis especially Involved in the technology of waste water treatment and Itsmanagement. This program was Implemented on October 24 th - November 5th,1993. Its a follow up of "Lokakarya MinimisasI LImbah Industrl Pada Industrl Pulp donKertas" which was held In Hotel Indonesia Jakarta, In July 1993 by WorldEnvironment Center (WEC) and supported by United States Agency for International
Development (USAID) and BAPEDAL. 

Participants In the study tour were : Mrs. Hendayanl T.A M.Sc, Institute Researohand Development of Cellulose under Industrial Ministry, Bandung, Wldya TjohyansL, PT. PakerIn, Mojokerto, Mr. Warlh Suprlady, PT. Surabaya Agung Industrl Pulpdan kertas, Greslk, Mr. DaronO Wlkanaji, PT. Kertas Laces (Persero), Probollnggo,Mr. Zulklfll Lubls, PT. Indah Klat Pulp and Paper, Bengkallu, Rlau, and Mr. Charles
J.H Hong, Deputy Project Manager WEC, New York. 
The main purpose of this visit Is to know Implementation waste minimization
program on pulp and paper Industri In The United States. In addition, Its to enable
us to learn and absorb the experience of some pulp and paper mill as 
well as tolearn how to handle the problem, to broaden our knowledge that concerns thetechnology of pulp and paper, and waste water treatment. The result of the finding
is expected to be applied through out Indonesia. 

In addition, the aim of this program Included visiting several research organizationwhich support waste minimization program In the US like National Council of thePaper Industry for Air and Stream Improvement (NCASI). 

The place to be visited: 

- Friday, October 29th, 1993. 
Union Camp Corporation, Fine Paper division Eastover, South Caroline meetwith Mr. Wesley A. Foy Technical Control Manager, Mr. James P. Witkowski,Environmental Engineering Manager and Mr. Dough R. Lazar, Senior 
Application Engineer. 

T1 
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- Tuesday, November 02nd, 1993.
 
Weyerhaeuser, Pulp Division, Oglethrope, Georgia meet with 
 Mr. Russell
K. Stevenson, Plant Environmental Manager and Mr. Frank D. Wohhrley,
Environmental Project Engineer. 

- Wednesday, November 03rd, 1993.
 
Visited at World Environment Center, New York.
 

- Thursday, November 04th, 1993.
 
NCASI, Madison Avenue, New York 
 meet with Mr. DR. Isaiah Gellman, 
President. 

II. INTRODUCTION. 

Generally the environmental management system of pulp and paper industrl InUS, Inthis case Union Camp Corporation and Weyerhaeuser Company Include modern
processing and environmental control technologies which should provide
foundation for long-term, highly-effective, environmental performance. 

the 

Major strengths of the both Industries were the capabilities to achieve theenvironmental target and a management that looks to the future and Is commitment
is demonstrated In their support for installing state-of-the-art processing andenvironmental control technology In the mill. Most opportunity areas relate to the
development of management systems to facilitate making the right operating 
decisions. 

The existence of an organization such as National Council of the Paper
Industry for Air and Stream Inprovement (NCASl) Isvery helpful to the government
and industri In making a new decision by giv'ng Information and acting as a third 
person. 
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III. FINDING 

1II.1. UNION CAMP, FINE PAPER DIVISION, EASTOVER, SOUTH CAROLINA. 

Description of Mill 

Union camp Pulp and Paper Division Is located In Eastover, 30 Miles of Columbia,South carolina with a 4000 acre Construction area, and 150 acre for It's mill, with 860employees which it separated In to tour shift.Business purpose : manufacture fine white paper for use In the communicationsindustri, (i.e., copier paper, envelopes, blsiness forms, offset printing, readingmaterials and writing supplies, and bleached market pulp. 

The total production Is about 1800 tons per day. of this, approximately 1800 tong perday Isconverted to fine paper and 300 tons per day to bleached pulp. 
The mill use river water for the production and need 1400 gallons fresh water for one
ton product. 

The mill has two paper machines and one pulp machine.
 
Paper machineI
 

Start up in August, 1994 the equipment Is from volth duofomer twin wire papermachine, with a capacity of 600 ton per day producing fine paper 46-85 basis weight
(gam). 

Paper machine I 

Star up in.July, 1991 producing fine paper 35-46 gem the equipment Is from belolt 
bel bale III paper machine with capacity this machine 660 ton per day. 
Pulmachine 

Star up in April, 1991 the equipment is from valmet-ahIstrom wet end, with capacity500 ton per day, this machine In able to produce two kind of pulp i.e. soft wood andhard wood. The pulp mill uses trees as raw material. The chipping process goes totwo continuous digester for dIlignification process then to bleaching process. 

3 
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Description of Environmental Issues 

- Water / Effluent Treatment. 

The mill contains a state-of-the art spill prevention system to reduce in-mill 
losses. This Is followed by a large and complex effluent treatment system.
To minimize the amount taken from the Wateree River, the same water Is uses up 
to 22 times throughout the paper making process prior to being released. Mill 
controls and an extensive treatment system ensure that water color, temperature,
dissolved oxigen, solids content and oxIgen demand levels more than meet 
required environmental standards. 
Effluent treatment Is meant to reduce organic matter as BOD, solids content 
(TSS), color, also pH. There are two kind of first treatment system; sanitary 
treatment and primary clarifier treatment. The result of both treatment Issent to the 
mixing box for secondary treatment. 

Clarifier (primary treatment) 

Effluent from wood yard, paper mill, pulp mill, recovery plant, evaporator eta 
through the pipe filtered In the bar screen going to primary clarifier no I. The 
sludge Iscarried to the dewatering process, this system can remove 95 % of solid 
waste. 

Mixing box 

Treated water from clarlfler no. I and no. II are mixed with effluent from bleach plant
and sanitary treatment In mix box from the mixing box, treated water goes to ABS 
through splitter box. 

Aerated Stabilization Basin (Secondary treatment) 

Effluent treatment for.ASB splitter box separate In 2 series, one goes to ABS I and 
ABS I1.Both of them had the same capacity. Each ASO equipped with 9 electrical 
aerator of 75 horsepower for mixing and aerating, treated water InASB need 6 days
time. Treated water from ASB I goes to ASB no. 3 and ASB IIgoes to ASB no.4. 
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Effluent Holding Pond 

From the secondary treatment, the treated water Is stored in the effluent holdingpond which finally lead to the river through diffuser. This treated water has 10 ppmBOD, and so Is the TSS. 

Oxygen Bleaching 

The mill use this paper-whitening method because ituses less water and minimizes 
contaminants that are by-products of other pulp bleaching processes. 

Air Pollution Contr*ol 

The mill's air quality system significantly reduce odor associated with papermill. Odorous gases are collected and Incinerated, preventing them from escapinginto the atmosphere. Their system operates at an Impressive 99,9 %effeclency, Inthe prpcess of production, this mill also produce gas such as particulate, 802,NOx, C12 which can pollute the air and this gas produce by the recovery furnace,power boiler, bleach plant etc. To control this pollution the millprecipitator, Incinerator. Therefore low sulfur fuel preferable for power boiler, 
uses 

SolidWaste 

The main resource of solid waste Isprimary clarifier as sludge, power boiler as a flyash, recausticizing grits and pulp mill produce reject knot. Almost all solid waste aresent to landfill of the mill. 
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111.2. WEYERHAEUSER PAPER Co., OGLETHROPE, GEORGIA. 

Description of Mill 

Weyerhaeuser Paper Co. Is located In Oglethrope, Georgia founded In 1971. All theproduct of this mill is for the pulp market and producing 750 ton pulp per day. The firsttime to produce 1 ton pulp this mill consume 17,009 gallon fresh water, but nowconsumption is reduced to 10,000 gallon per ton product. 

In the paper making process Include chips yard, digesting, bleaching process, stoc 
preparatidn and dryer. 

Description of Environmental Issues 

- Water / Waste Water Treatment 

Primary treatment 

Waste water from the mill flow In to canal with a bar screen going to a primaryclarifier, with 1,75 million gallon treated water, it has 3 hour resistant time, In thillsclarifier there is also pH adjustment. Solid waste produced goes to screw press fordewaterIng and remove this solid waste to the landfill. The clarifier able to removeBOD and COD up to 90 %.Ifsomething happen In this waste water instalatlon themill has prepare on emergency spill basin placed before the bar screen.
 
Secondary treatment
 

Treated water from the primary clarifier goes to first lagoon, of 23 acre it has 15million gallon, with 12 aerator. Treated water Inthe first lagoon goes to the second one covering 22 acres with 6 aerators, Ithas resistant time for 9 days. 

Stabilization Pond 

Inorder to make treated water to become cleaner, from the second lagoon Itgoesto the stabilization pond, this pond equipped with 1 aerator covering 25 acres andtreated water has 10 days resistant time. Beside that, the Instalatlon has a holding
pond with 660 million gallon capacity, which function for keeping treated water

from the stabilization pond. 

'BEST A\V"AIL-FLE ,)r
6 



This treated water need 24 days resistant time as long it is treated; beforetreatment In this Instalation the in-let effluent has 600 ppm BOD. After treatment,
the out let is expected to only 35 ppm BOD. 

- Bleaching Process 

In the bleaching process a good pulp need caustic soda and oxygen to be
pumped to the top tower (to get a good mixture) then going to the diffusion washerstage. Then CIO2, H2SO4, Na2CO3 Is added to the pulp and pump to the D2 
tower (for washing with white water). 

Finally the pulp are kept In high density storage. This mill has two high density
storage which each of them has the capacity of 210 ADMT. 

Recovery Chemical 

Black liquor from the pulping process goes to the evaporator, collected In the 
"process condensate tank", ItIsthen washed Inpost oxygen washer and stored Inthe "cylinder mould filtrate tank", solid of which Is 1 %, this tonk has a capat!ty of
750 million gallon. From this 1 % solid of black liquor It Is ccricentratod to 40 %solid, this need to be sent to the first stage filtrate tank, The next !ato go to the
extraction tank and filtered. 

Result of above process is collected In flash tank, from then on black liquorIncreased their concentration up to e7 % to be stored In two tank, each hae acapacity of 130 million gallon. The next process Is In the recovery boiler, green
liquor Is produced from the recovery boiler going to the clarifier. From the clarifier
its goes thru to the slacker where caustizer process take place the next process of
it produces white liquor. The white liquor Is ready for use In the digester and 
oxygen reactor. 

Air Pollution Control 
This mill in the air pollution control Include for weak gas and strong gas.
For the weak gas : using Incinerator to reduce pollution. The source of pollution Isfrom power hose, pulping vessel passed to moisture separation finally sent to
smell dissolving tank vent and to recovery boiler. 
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For the strong gas : gas from the evaporator, area and from pulping unit arepassed toliquld ring compressor goes to "moisture separator" finally separated to 
stack, power boiler and to calciner. 

Solid Waste 
Solid waste from this mill are sent to the landfill, for example solid waste from
chipping process, waste from boiler I.e. ash. 

Description of Organization 

PLANT MANAGER 

LAND TIMBER 

Land MNG 	 Hav casting 
Harvesting 

MANUFACTURE 

I 
Wood Yard 

Pulping 

Production Tech. Eng. 

-QC 

Mlnt Sys Utility 

-WWT 

Inform System 

- Landfill 

- Environment 
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IV. CONCLUSIONS AND RECOMMENDATIONS. 

This program Is very helpful to the participant In Implement waste minimizationprogram on pulp and paper Industrl in Indonesia. ItIs will be more effective Ifenoughtime Is given to the participant to know more about the detail of pulp and papertechnology Inorder be able to apply ItInpractice, Itwill be he:pful that the participantis given the change to take part or get Involved In the pulp and paper making 
process. 

IV.1.RELATIONSHIPS BETWEEN GOVERNMENT AND INDUSTRY 

The existence of an organization such as National Council of the Paper Industry forAir and Stream Inprovement (NCASI) is very helpful for Industrl to make agreementswith the goverment in deciding some new regulations by giving Information. Indoingso, the organization help the industry which face some difficult In processing wastewater or pollution and make some Improvement to Increase the quality with limitedimpact to environment. In this matter, Indeed the U.S government has a goodrelationship with Industry. 

This organization Is indeed needed In Indonesia to help the Industry and the 
goverment. 

IV.. UNION CAMP, FINE PAPER DIVISION, EASTOVER, SOUTH CAROLINA. 

The processes that are used In the Union Camp plant use large quantities ofchemicals that produce some environmental concerns. 

Potential cost savings and waste minimization are realized with the addition of Union
Camp's Eastover ii. Eastover 
 II Is highly automated and features many newtechnology advances to control cross direction moisture and basis weight profiles.Mill controls and an extensive treatment system ensure that water color, temperature,dissolved oxigen, solids content and oxigen demand levels more than meet requiredenvironmental standards. At the Eastover II use paper-whltenlng methodbecause Ituses less water and minimizes contaminants that are by-products of other
pulp bleaching processes. 

9 
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In the bleaching process, chlorine dioxide Is used. But It will be tried for possible
elimination or reduction with use another alternative Le. Ozone. 

For delignifIcatlon, Oxygen Is used. It Is a highly efficlent process In which oxygen are 
using to break-down and remove lignin. 

This mill have instalations for waste water treatment, including primary and secondary
treatment with lagoon and the mill Is completely furnished with equipment needed to
preserve.clean and healthy surrounding and have good Instalatlons for waste water 
treatment. 

IV.2. WEYERHAEUSER PAPER Co., OGLETHROPE, GEORGIA. 

The mill have chemical analysis conducted systematically on the waste water to 
determine potential problems and possible solutions. 

In the delignificatlon process the mill uses 100 % oxygen, furnished with recovery.plant, evaporator, recovery boiler to reduce air pollution. And for the bleaching
process still using chlorine and chlorine dioxide at the comparison of 70 % chlorine 
dioxide and 30 % chlorine. 

The use of clorine dioxide can be decreased but efecting the brightness of the pulp
produced, therefore untul now researches are still being conducted to replace It. 

Effluent treatment Is meant to reduce organic matter as BOD, solids content 
(TSS), color, also pH. There are two kind of first treatment system; sanitarytreatment and primary clarifier treatment. The result of both treatment Is sent to the
mixing box for secondary treatment. 
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V. APPENDICES
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APPENDIX A 

FIGURES AND POTHOGRAPHS 

Participants and Paclilty Personel at
 
Union Camp Plant.
 

Tli Union Camp Plant'!,
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DR. Isaiah Gellman and Charles Jong Hwa Hong
 
in a discussion.
 

Participants and Pacility Personel at
 
Weyerhaeuser Paper Co.
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I 3'H 

Frank D. Wohrley, Environmental Project Engineer

from the Industry explaining his experience at
 
Weyerhaeuser Paper Co.
 

The Weyerhaeuser Plant
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* APPENDIX B 

ITINERARY: 

- Friday, October 29th, 1993.

Union Camp Corporation, 
 Fine Paper division Eastover, South Caroline meetwith Mr. Wesley A. Foy Technical Control Manager, Mr. James P. Wltkowskl,Environmental Engineering Manager and Mr. Dough R. Lazar, Senior
Application Engineer. 

- Tuesday, November 02nd, 1993.Weyerhaeuser, Pulp Division, Oglethrope, Georgia meet with Mr. RussellK. Stevenson, Plant Environmental Manager and Mr. Frank D. Wohhrley,
Environmental Project Engineer. 

- Wednesday, November 03rd, 1993.
Visited at World Environment Center, New York. 

- Thursday, November 04th, 1993.Visited at NCASI, Madison Avenue, New York meet with Mr. DR. Isaiah Gellman,
President. 
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APPENDIX C
 

BUSINESS CARDS: 

" PUlp Diviiian 

OR. MAIAH GELLMAN Frank 0. Wohrley~iD[Nf~ Flint River OpefDivoneOEnvitonmentl,'12) $32 000 Projict Enginet, Old Salegeoach RoodP.O. Sol 231Oglehorpe, o0ori 31063 
" ". , .T el1 12 1 4 2 $2 7 1 3 

FBI (9121J472 5~ 

-- NATION4AL OF14 E i lOUST~yC40UNCIL TH 

MMASON LNUK W eyerhaeuser
* NEW Towe. NY. 1006 

James P.Witkowski 
EnvronMental Engmeenng 

Wesley A.Foy 
lTchnal Contiol Minot" 

FINE PAPER DIVISION TEL: ao3/3S3.7910
P.O. BOX 8, EASTOVER. SC 29044 FAX* 803/037026 FINE PAPER DIVISION 

P.O. BOX 8, EASTOVER, SC 29044 TEL. (303) 353-7627 

CFFIEE@ 

Doug R.Lazar 
Senior ApllaUon Engineer 

UNION CAMP TECHNOLOGY, INC. 
HWY. 601 S.P.O. BOX B TEL: 8O3/J53-7917
'EASTOVER, SC 29044 FAX: 803/353-7026 
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APPENDIX D
 
DOKUMENTS RECEIVED 

Contains: 

I.NCASI: 
- Response of selected pulp and paper Industry solid waste 
to the RCRA Toxicity Characteristic Leaching Procedure 
(TCLP). 

2. 	Union Camp: 
- Eastover Mill Overview 
- Effluent Treatment 
- Air Pollution Control 
- Odor Control 
- Solid/Hazardous Waste 
- Union Camp Bleaching Technology 

3. Weyerhaeuser: 
. Company Environmental Policy 
- The Paper Making Process 
- Waste & Water Treatment System 
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O. Isaiah 011ma 
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Technical Bulletin No. 587
 

RESPONSE OF BELECTED PULP A=D PAP1R INDUSTRY SOLID WOTIS
TO THE RCRA TOXICITY CHARACTRISTIC LERCHINPROCEDUR CTOLP)
 

Since its inception, NCASI has devoted a oonsiderable
portion of its investigative program to characterizing the
industry's wastes and emissions, 
 Included in this activity has
been a continuing program to characterize (a) the industryls
solid wastes and (b) the potential environmental significance of
the industry's solid waste management practices. An important
element of this research has been the examination of the respon­ses of industry wastes to test methods used to identify those
wastes which, under the Resource Conservation and Recovery Act
(RCRA), must be handled as hazardous wastes.
 

On March 29, 1990, EPA promulgated a new method for iden­tifying hazardous wastes under RCRA's Toxicity Characteristic.

This new Toxicity Characteristic Leaching Procedure (TCLP) is
different from the previous Extraction Procedure primarily in
that (a) 
a number of organic chemicals have been added to the
Toxicity Characteristic, and (b) the testing methods have been
modified to allow testing for these chemicals.
 

This technical bulletin contains the results of a research
program designed to characterize the response of paper industry
wastes to the TCLP. 
NCASI used the TCLP to examine twenty-five
paper industry solid wastes collected at fifteen mills in seven
different production categories. 
The solid wastes collected were
(a )primary and combined watewater treatment sludges, (b)
various boiler ashes, and 
(c) causticizing wastes. None of the
wastes exceeded or even approached the promulgated regulatory
levels. Consequently, none of the wastes tested would be con­sidered RCRA hazardous wastes under the Toxicity Characteristic

rule promulgated on*March 29, 1990.
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Intralaboratory repeatability of the TCLP was found to be
 
about 7 percent relative standard deviation for volatile
 
compounds and 17 percent for s.mivolatiles.
 

This technical bulletin was written by Jay Unwin, Regional

Manager of NCASI's Central-Lakes States Regional Center. The
 
required sample collection, by laboratory extraction work was
 
done under the direction of Steven Norton, Research Assistant at
 
the Central-Lake States Regional Center. Chemical analyses were
 
performed at NCASI's West Coast Regional Center by Carol Standley

under the direction of Gerald Dodo, Project Chemist and Larry

LaFleur, Organic Chemical Analytical Program Manager.
 

Your questions or comments on this technical bulletin are
 
welcome and should be directed to Jay Unwin, Central-Lake States
 
Regional Manager, Wertern Michigan University, Kalamazoo, MI
 
49008-3844. (phone (616) 387-5128)
 

Very truly yours,
 

Isaiah Gellman
 
President
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RESPONSE OF SELECTED PULP AND PAPER INDUSTRY SOLID WASTES
 
TO THE RCRA TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP}
 

TECHNICAL BULLETIN NO. 587
 
APRIL 1990
 

ABSTRACT: 	Twenty-five pulp industry solid wastes and leachates
 
were collected from fifteen different mills represent­
ing seven different production suboitegories. The
 
solid wastes collected were primary and combined
 
wastewater treatment sludges, various boiler ashes, and
 
vusticizing wastes. Each of these wastes was subject­
ed to the RCRA Toxicity Characteristic Leaching Proce­
dure (TCLP). The extracts were analyzed for selected
 
organic compounds, both semivolatile and volatile, for
 
which regulatory levels have eithar been proposed or
 
promulgated.
 

No extract or leachate concentration exceeded any
 
currently promulgated regulatory level. Most concen­
trations were less than one percent of the regulatory
 
level. None exceeded twenty percent of the level.
 

Intralaboratory repeatability of the TCLP was found to
 
be about 7 percent relative standard deviation for
 
volatile compounds and 17 percent for semivolatiles.
 

KEYWORDS: 	RCRA, TCLP, toxicity characteristic, extraction, leach­

ate, solid waste, hazardous waste
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nate Solid waste Toxic Extraction Procedures," NCASI
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"Nature and Environmental Behavior of Manufacturing-

Derived Solid Wastes of Pulp and Paper Origin," NCASI
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RESPONSE OF SELECTED PULP AND PAPER INDUSTRY SOLID WASTES
 
TO THE RCRA TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLPI
 

I INTRODUCTION
 

Until recently, an integral part of the hazardous waste
 
regulations has been the EP (extraction procedure) toxicity test
 
method used-to characterize a solid waste with regard to the RCRA
 
toxicity characteristic. A solid waste that exhibited the
 
characteristic of "EP toxicity" was declared a hazardous waste.
 
Prior to the publication of final hazardous waste regulations on
 
May 19, 1980, NCASI had investigated the EP and a number of other
 
proposed alternative extraction procedures with regard to the
 
likely response selected forest industry solid wastes would
 
exhibit (1,2).
 

The list of analytes for the EP contains only a few organic
 
compounds, primarily pesticides. In November of 1984, Congress
 
passed the Hazardous and Solid Waste Amendments. Among other
 
things, these amendments directed EPA to promulgate a new toxi­
city characteristic which would bring into the hazardous waste
 
management system those wastes that were posing a potential
 
threat due to their organic constituents. This required expand­
ing the list of analytes and, if volatile organics were to be
 
included, revision of the extraction procedure itself.
 

In April of 1985 EPA officially unveiled a new extraction
 
procedure, the Toxicity Characteristic Leaching Procedure or
 
TCLP, and declared its intention to replace the EP with the TCLP.
 
On June 13, 1986 EPA published a proposal to change the existing
 
hazardous waste rules to replace the EP test with the TCLP and to
 
expand the number of chemicals to be analyzed in extracts from
 
fourteen tc fifty-two (3,4). The proposed additions were all
 
organic compounds, both volatile and semivolatile.
 

On March 29, 1990, EPA published final rules (5) establish­
ing regulatory levels for 39 compounds in TCLP extracts. It is
 
noteworthy that many of the final regulatory levels are much
 
higher than they were in the proposal. Thirteen of the proposed
 
compounds were left out of the final rule due to "technical
 
difficulties" in establishing appropriate regulatory levels for
 
them.
 

Shortly after publication of the proposed rule, NCASI
 
carried out preliminary experiments to help determine whether
 
further studies of the TCLP as applied to industry solid wastes
 
were warranted. By early 1987 it was clear that further work was
 
justified.
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The design and results of the study that constituted that
 
further work are presented in this technical bulletin.
 

A. Obeives~.
 
The primary objective of the study was to gain insight into
the response that common types of industry solid wastes might
exhibit when subjected to the TCLP. 
Secondary objectives were to


examine (a) the ability of the TCLP to predict the composition of
industry leachates, (b) the intralaboratory precision obtainable,

and (c) the practical aspects of applying the procedure to
 
typical industry solid wastes.
 

B. a.QDf
 

This study is not an exhaustive investigation of the re­sponse of industry solid wastes to the TCLP. 
Rather, it is
intended as a screening study to give an indication of the kinds
of results generally to be expected. Attempts have been made to
examine waste materials from a broad range of production
categories, but it is inevitable that wastes from some other

facilities will yield results which fall outside of the range

found in this study.
 

It would be imprudent for anyone to base decisions about the
character of their own wastes solely on the information presented

here. 
Either TCLP test results from the particular waste or
other waste-specific information should be consulted before.
making any final decisions as to the character of any particular

waste.
 

II REVIEW OF SELECTED LITERATURE
 

Although the following disucssion does not constitute a
thorough review of the literature available on the TCLP, it does
provide an overview of the kinds of studies that have been
 
published.
 

A. Method Development
 

The TCLP was developed at the Oak Ridge National Laboratory
under an EPA contract. Francis and Maskarinec (6) present the

details of that development. It was a two-phase study. 
In the
first phase, four different industrial wastes were leached with
municipal solid waste leachate generated in field-scale
 
lysimeters. The resulting solution was assumed to represent

leachate that would result from co-disposal of municipal solid
waste and each of the industrial wastes. Thirty-four different

extraction procedures were then applied to the four industrial
 
wastes. The artificial extracts thus obtained were compared to
the previously obtained leachate-based extracts in order to
examine the ability of the extraction procedures to reproduce
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."natural" leachates from codisposed industrial and municipal
 
wastes. Two candidate ,dthods were chosen: one was based on
 
carbonic acid and the other wax based on acetic acid.
 

The second phase of the study was similar to the first
 
phase. Seven additional industrial wastes were examined using

only the two candidate extraction procedures.
 

Statistical analysis of data from the eleven industrial
 
wastes 
(none of which was of pulp and papar industry origin) lead
 
to the conclusion that the acetic acid extraction most closely

reproduced the leachate-based extracts. Thus, the TCLP is an
 
acetic acid extraction procedure.
 

B. Method Evaluation
 

Taylor St al. ;"7) 
 report on an EPA sponsored interlabora­
tory study of the method. Twenty-three laboratories participated

in the study which concentrated on the metals and semivolatile
 
compounds. Relative standard deviation (RSD) for the metals

varied between 20 and 129 percent. For the semivolatile organic

compounds the RSD varied between 24 and 156 percent. 
 In prelimi­
nary results for volatile organic compounds the RSD varied
 
between 17 and 152 percent. Recoveries of spiked compounds were

generally "acceptable" within the definition of that term in the

study There was no statistical evidence of different results
 
from the different laboratories. The authors conclude that "the
 
TCLP can be applied consistently by a diverse group of organiza­
tions." No pulp and paper industry wastes were examined in this
 
study.
 

An interlaboratcry study (8) sponsored by a coalition of

six trade associations involved six laboratories and 21 different
 wastes 
(none of pulp and paper industry origin). The study was
 
designed to compare the TCLP and the EP, and also to estimate

precision and reliability of the TCLP. It was found that the RSD
 
for both the EP and the TCLP were similar (between 10 and 100
 
percent depending upon the waste type and parameter measured).

The RSD for four volatile organics was between 24 and 78 percqnt.

TCLP extract concentrations of metals were slightly higher than
 
in EP extracts. Interlaboratory variability was found to be 1 to

20 times higher than intralaboratory variability for a variety of

metals. It was noted that contaminants could carry over from one

extraction to another whon using the zero headspace extractor
 
(ZHE) for volatiles.
 

Another interlaboratory study and a related review of a

wider data base (9,10) compared the TCLP and the EP to evalu­
ate the likely impact of the TCLP on the utility industry. The

studies looked primarily at metals. The ratio of the TCLP metal
 
concentration to the EP metal concentration was between 0.8 and
 
1.2 in 60 percent of the comparisons. The ratio was below 2 in
 
85 percent of the comparisons. The TCLP was found to have b3tter
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reproducibility than the EP. 
The TCLP was judged easier to

conduct and also less expensive than the EP.
 

Bricka ata. (11) conducted a study to compare the
results of the TCLP with those of the EP. 
Two heavy metal
synthetic wastes and a perchloroethylsne still bottom waste were
examined. 
Twelve volatile organic compounds were added to each
waste type. 
The two heavy metal wastes were solidified/stabi­lized. 
The extracts were analyzed for a variety of metals and
the twelve volatile organics. 
The results indicated that the two
tests gave similar results for metals when TCLP extraction fluid
2 is used, but that the results differ when TCLP extraction fluid
1 is used (See p. 7 for discussion of extraction fluids.). 
 The
ratio of TCLP extract metal concentration to EP extract metal
concentration varied from about 0.2 to more than 400, though it
was generally under 5. 
The TCLP/EP rztio for volatile organics
ranged between about 0.5 and 5 with most values below 2. 
Concen­trations for six of the volatile organic compounds were signifi­cantly higher in the TCLP extract, but they were essentially
equal or lower for the remaining volatile compounds. 
This result
is particularly surprising since the Er incorporates no particu­lar procedures to capture volatiles, while the TCLP incorporates
elaborate and expensive features for that purpose. 
This study
also indicated problems with contaminant carryover from the zero
headspace extractor.
 

III MATERIALS AND METHODS
 

A. Solid-Wastes
 

In order to accomplish the primary objective of the study,
it was necessary to examine a broad range of solid wastes com­monly generated in the pulp and paper industry and to collect
such wastes from mills in every major production category.
Tabl 
 summarizes the wastes and production categories from
which samples of solid wastes and leachates were obtained.
 

A total of twenty-five solid wastes were subjected to the
TCLP. 
Detailed descriptions of each waste, the mill at which itwas collected and the analytical results are presented in Ag~n 

B. Samgl Collection and Handlina
 

Ap~ix 
a lists the sources for all equipment and supplies
used for sample collection, handling, and extraction.
 
(1) Sampe Contane - All sample containers used in this study
were commercially precleaned glass vessels of various sizes and
types with Teflon-lined caps. 
 These were also occasionally used
as transfer vessels. 
Any other transfer vessels or implements
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TL SOLID WASTES EXAMINED
1 


NUMBER
 
PROD. OF PRIMARY COMBINED LIME ALL
 

Bl. Kraft 7 2 6 4 3 1 16 
UB Kraft 
Semi-chem. 
Sulfite 

1 
1 
1 

1 
1 

1 

1 2 
I 
1 

NI Fine 
Deink Fine 
Groundwood 
WP Board 

1 
2 
1 
1 1 

1 
2 
1 

1 
2 
1 
1 

Totals 15 4 12 4 3 2 25 

(spatulas, spoons) were detergent-washed and triple-rinsed with
 
deionized water prior to each use.
 

(2) Solid Wastes - All solid wastes were collected as grab
 
samples from as near the point of generatL,,i as possible.
 
Sludges were collected immediately after dowatering. Ashes were
 
taken from the ash collection device on the boiler. Causticizing
 
wastes were collected at the point where they were ready for
 
disposal..
 

Solid wastes were collected in wide-mouth brown glass quart
 
bottles. No distinction was made between samples to be extracted
 
for volatile organics and those to be extracted for samivola­
tiles. The sampling personnel wore latex surgical gloves.
 

Sample bottles were filled quickly and packed as full as
 
possible, though it was usually not possible to exclude all head­
space. Where possible, the sample was made up of small portions
 
from throughout the mass at hand. For example, small portions
 
were collected from along a mat of dewatered sludge or from
 
various points in a pile. Samples from piles were taken from
 
blelow the surface of the pile. Care was taken at all times to
 
minimize exposure of the sample to the atmosphere and any sourcec
 
of contamination.
 

All solid waste samples were stored on ice packs in insu­
lated containers immediately after collection. Upon receipt in
 
the laboratory (usually within 24 hours of collection), samples
 
were transferred to refrigerated storage facilities. Wastes were
 
usually extracted for volatiles within 72 hours of the time of
 
collection. Extractions for semivolatiles were usually completed
 
within 96 hours of sample collection.
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C. Extraction Procedure
 

The details of the TCLP as proposed at the time this
 
research was carried out are given in APandiLxS. The procedure
 
as applied in this investigation conformed as closely to the pro­
posed method as possible. The TCLP method promulgated on March
 
29, 1990 does not differ in any important respects (for these
 
wastes) from that used in this study. h nandiL.a lists sources
 
for equipment and supplies used in carrying out the extraction
 
procedure.
 

() fGeneral - The TCLP is really two extraction procedures: one
 
is for generation of extracts to be analyzed only for volatile
 
organic compounds (VOC's) and the other is for generation of
 
extracts to be analyzed for any other substances (semivolatile
 
organics and metals). The major differences between the two
 
kinds of extraction are the design of the extraction vessel and
 
the mass of solid waste which is extracted.
 

The basic approach is to place a measured mass of solid
 
waste (after initial filtration to remove and collect free
 
liquid) in an extraction vessel with an acetic acid extraction
 
fluid such that the liquid to solids mass ratio is 20:1.
 

The vessel is then agitated by turning end over end at about
 
30 rpm for 18 hours. At the end of 'chat time the extraction
 
fluid is separated from the solids remaining, combined with any
 
liquid collected initially, and subjected to analysis.
 

(2) Extraction Vessels and Agitator - For extraction of semi­
volatile constituents the extraction vessel used was a 2.5-liter,
 
wide-mouth (40 mm), screw capped glass bottle. The solid waste
 
sample sizes for the semivolatiles extractions in this study were
 
all within one percent of the target mass given in the procedure
 
of i00 grams.
 

Extractions for volatile organic compounds wire carried out
 
in a specially designed "zero headspace extractor," or ZHE, which
 
is intended to allow retention of volatile organic compounds in
 
the extract during and after the extraction process. A schematic
 
diagram of the ZHE is shown in A pendix a. Because of practical
 
limitations on the size of the ZHE, the maximum mass of solids
 
that can be extracted in it is 25 grams. By using a high capa­
city, high precision electronic balance, it was possible to
 
adjust all solid waste masses to within 0.1 percent of the target
 
mass of 25.0 grams.
 

The agitator was designed to accept either the glass vessels
 
or ZHE's in any of six collars and rotate them end for end at
 
approximately 30 rpm.
 

(3) Extraction Fluids - The proposed procedure specifies two
 
different extraction fluids. Extraction fluid 1 is used for
 
wastes of normal alkalinity (as determined in a screening proce­
dure). Extraction fluid 2 is a stronger acid solution for use
 
with highly alkaline wastes. The majority of the solid wastes
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examined in this study were extracted with the weaker acid
 
extraction fluid. Comments in A29endix & indicate for which
 
wastes extraction fluid 2 was used.
 

Extraction fluids were prepared on the day they were used.
 
They were stored in covered glass reservoirs for the short time
 
until they were used. Water used to make all extraction fluids
 
was obtained from apparatus guaranteed to produce ASTM Type 1
 
water. The volume of fluid added to the extraction vessel was
 
adjusted, based on the previously measured mass of the solid
 
waste sample added to the vessel, to maintain exactly a 20:1
 
liquid to solids ratio.
 

(4) TCLP Extracts - Following extractions for semivolatile
 
components, the contents of the glass extraction vessel were
 
transferred to a pressure filtration unit from which the extract
 
was expressed into a 5-pint glass bottle. The entire volume of
 
extract that could be expressed was combined therein with any

fluid that had been expressed from the solids during the initial
 
filtration. The resulting mixture was transferred directly to
 
500-milliliter brown glass bottles and adjusted to pH 2 with 6M
 
sulfuric acid before shipment to the analytical laboratory.
 

Extracts for volatile components were expressed directly

(without atmospheric exposure) into Tedlar bags into which fluid
 
from initial filtration of the waste had previously been ex­
pressed. Because of the design of the discharge valve on the
 
bags, it was usually not possible to exclude all headapace from
the bags. Typically, a small bubble remained after the bags had
 
been filled. The bags containing the extract were stored under
 
refrigeration until (within a few hours) the extract could be
 
expressed from the bag into 20- milliliter, septum-lined screw
 
cap vials for shipment to the analytical laboratory. Vials were
 
filled by attaching a short Teflon tube to the bag discharge

valve, extending the tube to the bottom of the vial and following

the liquid surface from the bottom of the vial until it was
 
overfilled. Vials were sealed without headspace. Tedlar bags
 
were discarded after one use.
 

All extracts and blanks were shipped overnight to the
 
analytical laboratory on ice packs in insulated containers.
 

(5) Milggllanqoul - Pressure filtration operations other than
those carried out inside the zero headapace extraction vessel
 
were perfurmed under "pre-purified" grade nitrogen gas in a
 
stainless steel and Teflon pressure filtration apparatus. Filter
 
media used for all pressure filtrations were the borosilicate
 
glass fiber type obtained from the manufacturer suggested in the
 
proposed method. Quantitative transfer of extraction fluid into
 
the zero headspace extraction vessel under pressure wab accom­
plished using a metering pump with stainless steel and Teflon
 
wetted surfaces. Measurements of pH and temperature were
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accomplished using a digital electronic pH meter with a glass

electrode and & laboratory mercury thermometer. 

Mass measurement was somewhat of a problem because the

proposed method requires use of a balance accurate to ±0.01
 
grams. Some measurements must be made on the mass of solid waste
 
as it resides within the zero headspace extraction vessel which

hap a mass of about 7200 grams. Therefore, to obtain the required

accuracy, mass was measured with the only top-loading balance
 
available on the market at the time that could provide the

required-accuracy in the range of 7200 grams.
 

(6) Oualitv Assurance Procedures - Because one objective of the
investigation was to examine the response of wastes to the TCLP
 
as it would normally be applied, every attempt was made to
conform to the QA/QC guidelines published in the proposed method.

Extraction method blanks were performed on extraction vessels on
 or before their tenth use, as specified in the proposed pro­cedure. These blanks were conducted exactly like a normal extrac­
tion except that no solid waste was added to the extrAction
vessel. Extraction blanks for the semivolatiles (glass) Vessels

sometimes were not filtered in order to provide a check on the
extraction vessel itself instead of the extraction vessel and the
 
pressure filtration unit together* 
After nuting that extraots

from certain solid wastes were at pH 11 or higher, it was decided
 
that one method blank should be run with a water solution

adjusted to a pH of 12 with sodium hydroxide. This blank was run

in a ZHE chosen at random. Extraction fluid blanks were col­
lected from every batch of extraction fluid.
 

Each extraction (except method blanks) was performed in

.triplicate. That is, every solid waste collected was subjected

to three extractions for volatiles and three extractions for
semivolatiles. These replicate extractions were performed on

aliquots of a single solid waste sample. Replicate solid waste
 
sampling was not done.
 

Triplicate extractions were done, in part, to assist in
defining the intralaboratory precision of the method and in part

to ensure the method was being applied in a consistent manner to

all samples. At leaat one replicate was analyzed for each waste.

The analytical laboratory chose at random about 10 percent of the
 
wastes for which to perform analyses on all three replicates.
 

Extraction vessels were disassembled after each use and
cleaned according to the manufacturer's instructions which called
for thorough cleaning with water and detergent, tap water rinse,

triple deionized water rinse, and air drying.
 

After cleaning, zero headspace extractors were reassembled,

pressurized to 50 psi, and inspected after one hour. 
If any

pressure loss was detected, all o-rings were replaced.
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Extractors were not used until their gas-tight integrity had been
 
ensured in this way.
 

D. Extract and Leachate Analysis
 

Tables 2 and 3 list the compounds
(1) Compounds Analyzed ­
analyzed in the TCLP extracts, leachates, and blanks. No metals
 
were included in this study because earlier studies (1,2) had
 
indicated that EP extracts of these wastes would contain metal
 
concentrations far below the regulatory levels and a review of
 
the literature indicated that any increase caused by use of the
 
TCLP would be unlikely to cause those limits to be approached.
 

TABLE2 TCLP STUDY VOLATILE ORGANIC ANALYTES
 

(All concentrations expressed as ppb)
 

REGULATORY
 

eLEdLZ 

Chloroform 10 6,000 
Carbon Tetrachloride 20 500 
1,2-Dichloroethane 20 500 
1,1,1-Trichloroethane 10 ­
1,1,2-Trichloroethane 20 ­
1,1,1,2-Tetrachloroethane 100 

20 ­1,t,2,2-Tetrachloroethane 

1,l-Dichloroethylone 20 700
 
Trichloroethylene 20 500
 
Chlorobenzene 20 100,000
 
Benzene 20 500
 
Methyl ethyl ketone 100 200,000
 

20 -
Toluene 


TALE3 TCLP STUDY SEMI-VOLATILE ORGANIC ANALYTES
 

(All concentrations expressed as ppb)
 

REGULATORY
 

-
Phenol 1.5 

o-Cresol 1.4 200,000
 
m-Cresol 1.6 200,000
 
p-Cresol 3.1 200,000
 
2,4,5-Trichlorophenol 2.1 400,000
 
2,4,6-Trichlorophenol 1.6 2,000
 

-
2,3,4,6-Tetrachlorophenol 1.4 

Pentachlorophenol 2.2 100,000
 

F.ST pA\ILAFI E COPY. 



I 

- 10 -


Because all the matrices analyzed were very similar, analy­
tical limits of quantitation (LOQ) for each compound were the
 
same for all analyses. The LOQ for each compound is listed in
 
the table.
 

Regulatory levels listed are those promulgated in the final
 
rule (6). Compounds for which no regulatory levels are given are
 
those which were proposed for inclusion on the list of analytes
 
but which were not included in the final rule.
 

(2) Analytical Methods - All the volatile organic compounds,

with the exception of methyl ethyl ketone, were analyzed by EPA
 
Method SW846-8240 (12). Methyl ethyl ketone was analyzed by

EPA Method 1624 Rev. B (13). Both these methods are based on
 
purge and trap followed by gas chromatography and maos spectrome­
ter detection (GC-MS). Method 1624, which is published by EPA's
 
Office of Water, further incorporates isotopic dilution into the
 
method for quantitation.
 

The chlorinated phenols were analyzed by NCASI Method CP
 
85.01 published elsewhere (14)
 

Phenol and the cresols were analyzed using a screening level
 
procedure. In this procedure, 2-ethyl phenol and 4-isopropyl

phenol were added to the samples as internal standards. The
 
samples were then buffered to a pH of 9.9. Pentafluorobenzoyl

chloride and hexane were added and the pentafluorobenzoyl esters
 
of the phenols were formed in situ and were concurrently

extracted. These extracts were then washed to remove interfer­
ences and/or unreacted pentafluorobenzoyl chloride and then they
 
were analyzed by capillary chromatography using a 30 M DB-5
 
column and electron capture detection. Quantitation was based
 
upon the internal standard technique using calibration standards
 
prepared by in situ derivitization exactly as was done for
 
samples.
 

This procedure was highly sensitive and convenient for
 
screening for the presence of the analytes. However, the pnoce­
dure was more prone to false positives due to interferences that
 
elute at the retention times of the analytes. Where analytes
 
were detected, an additional uliquot of the sample was analyzed

using a modification of EPA Method 1625 Rev. B (15), with phe­
nol and p-cresol quantitated using the isotopic dilution proce­
dure and all other analytes by the internal standard procedure.
 

IV RESULTS AND DISCUSSION
 

A. Extract Analyses
 

The results from analyses of TCLP extracts are summarized in
 
Tables'4 through 10 below. These tables are summaries which do
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not present individual results from each waste. The tables are
 

arranged by waste type. All concentrations are reported in parts
 
per billion (ppb). Individual results, organized by mill, are
 
reported in A2ensi" .
I 


Since all limits of quantitation are quite low and far below
 
the EPA regulatory levels, compounds which were not present at
 
concentrations greater than or equal to the LOQ are reported
 
throughout.this technical bulletin as not detected, ND.
 

Many of the analytes were not detected in any of the
 
extracts or leachates. Results are reported only for those com­
pounds that were detected in one or more of the extracts covered
 
by the particular table. Median values reported were calculated
 
assuming that compounds not detected were present at the limit of
 
quantitation. Since this was probably not always true, median
 
values are prok:ably overstated in some instances. Therefore,
 
medians which were calculated using any ND values are presented
 
as being less than or equal to the calculated median.
 

Similarly, some individual results are reported as the mean
 
of.the analyses of three replicate extracts. In some instances,
 
the analyte was detected in one or two of the extracts, but not
 
in the others. Mean values are calculated from such data assum­
ing that compounds not detected were present at the limit of
 
quantitation, and they are reported as less than or equal to the
 
calculated mean.
 

(1) gludus - Tabl 4 presents a summary of results for primary
 
sludges extracts. None of the values reported exceeds or even
 
approaches the regulatory level.
 

Table 5 presents a summary of results for combined sludges.
 
The compounds detected in the combined sludge extracts are the
 
same as for the primary sludge extracts with the addition of
 
methyl ethy. ketone for two of the sludges. Again, none of the
 
concentrations approaches the regulatory levels. However, the
 
levels scam to be slightly higher for the combined sludges than
 
the primary sludges.
 

Because combined sludges were collected from most of the
 
production categories, it is possible to break down the results
 
by production category. This is done in TabJlq6. (See page 13.)
 
The most noteworthy aspect of this table is the number of ND's.
 
This is even more noticeable in the individual results in Aenn
 
.dix A. As might be expected, the bleaching subcategories show
 
the presence of chlorinated organics, albeit at concentrations
 
far below the regulatory levels. The only compounds detected in
 
extracts from the other subcategories are phenolics.
 

(2) L - Table 7 summarizes the analytical results for
 
leachates. These leachates were not filtered prior to
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TL ANALYSES OF TCLP EXTRACTS FROM PRIMARY SLUDGES
 

Number of samples extracted - 4 
(All concentrations expressed as ppb) 

NUMBER 
ANALYTE _2 LOWEST H MEDIAN 

Chloroform 2 ND 60.6* 510
 
2,4,6-Trichlorophenol 1 ND 2.0 .1.6
 
Phenol 4 32.8 119 40.4
 
o-Cresol 1 ND 91.5, :1.4
 
p-Cresol 2 ND. 5.2 S3.7
 

* average of three replioate extractions
 

TABLE5 ANALYSES OF TCLP EXTRACTS FROM COMBINED SLUDGES
 

Number of samples extracted - 12
 
(All concentrations expressed as ppb)
 

NUMBER
ANALYTE 2!Log LQZS HIGHEST HDA
 

Chloroform 7 ND 287* 523.2
 
Methyl ethyl ketone 2 ND 415' 9100
 
2,4,6-Trichlorophenol 4 ND 23.0* .1.6
 
Phenol 12 7.4 139* 26
 
o-Cresol 1 ND S3.8* 51.4
 
p-Cresol 5 ND 6.4* :3.1
 

* Average of three replicate extractions 

TABLE7 ANALYSES OF LEACHATES
 

Number of samples - 6
 
(All concentrations expressed as ppb)
 

NUMBER
 
ANALYTE Z,,O LQ1ZAT IgHEST MEQIAN 

Methyl ethyl ketone 3 ND 1521 :240
 
Toluene 2 ND 271.6 :20
 
2,4,5-Trichlorophenol 1 ND 29.8 :2.1
 
2,4,6-Trichlorophenol 1 ND 13.4 :1.6
 
Phenol 6 21.1 32200 87.9
 
o-Cresol 4 ND 360 514.6
 
m-Cresol 3 ND 290 :2.0
 
p-Cresol 5 ND 9240 :521
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TABLE 6 COMBINED SLUDGE TCLP EXTRACT ANALYSES BY PRODUCTION CATEGORY 

ANALYTE 

(All concentrations expressed as ppb) 

BLEACHED KRAFT (6) 
NBR UB KRAFT SULFITE NI FINE>LQO Low 1igh Med. (I)JI. 11) DEINK(2) GRMWD.l. 

Chloroform 5 ND 163 <46.1 ND 114.3 ND ND, 287* ND 

Methyl ethyl 
ketone 2 ND 415* <100 ND ND ND ND, ND ND 

2,4,6-Tri­
chlorophenol 1 ND 6.9* 51.6 ND 14.6* ND 11.8, 23.0* ND 

Phenol 6 7.4 139* 41.7 9.1* ND 18.1 8.6, 24.3 37.2 

o-Cresol 2 ND <3.8* <1.4 ND ND ND ND, ND ND 

p-Cresol 3 ND 6.3 <3.1 6.4* ND ND ND, ND ND 

* Average from three replicate extractions 



-14­
analysis, so they are not, strictly speaking, TCLP extracts.
However, most leachates were quite low in suspended solids so
these results can be taken as indicative of what might be
expected from leachates.
 

None of the detected compounds exceeds any of the present
regulatory levels. 
However, the highest phenol concentration
observed was above the originally proposed (but not promulgated)
regulatory level of 14.4 mg/L. 
All of the other leachates
examined had phenol concentrations that were much lower.
 

TCLP extracts are intended to represent the leachate that
would be generated in a particular scenario of codisposal of the
sludge with municipal waste. 
The primary purpose for collecting
leachate samples in this research was to allow comparison of
actual leachates with the hypothetical leachates generated from
the same solid waste. This comparison is presented in T 
 a.
For purposes of clarity, in those instances where a compound was
detected in neither the sludge extract nor the leachate, no
results are reported.
 

Aside from the large number of instances in which compounds
were detected in neither the extract nor the leachate, there is
little apparent similarity in composition between the TCLP
extracts and the actual leachates generated in the sludge land­fills. 
 For example, chloroform was detected in several extracts,
but not in a single leachate. 
 Toluene was detected in two of the
leachates, but in neither of the corresponding extracts. 
Based
on these data, the TCLP would appear to be a poor predictor of
thw quality of leachates from sludge landfills of the type
examined in this study.
 

(3) Causticizina Wastes 
- Analytical results for extracts from
lime mud and green liquor dregs are presented in TAbJ 
 . Since
there were so few determinations above the limit of quantitation,
individual results are presented rather than the ranges and
medians presented in the previous tables.
 

(4) Lii - Analytical results for extracts from ash samples are
presented in TabL1l. 
 Since there were so few determinations
above the limit of quantitation, individual resultsi 
are pre­
sented.
 

B. Practical AspectsoftheTCLP
 

Overall, the TCLP is more convenient to run than the EP.
This is primarily because pH adjustment is not required with the
TCLP and because the shorter extraction time coordinates with
normal working hours.
 

The iajor difficulty encountered was with breakage of the
glass extraction vessels (one exploded rather violently).
Regular venting of the vessels during extractions did not always
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TABLE 8 COMPARISON OF SLUDGE TCLP EXTRACT AND LANDFILL LEACHATME ANALYSES 

(All co;.centrations expressed as ppb) 

KILL A KILL 5 MILL C KILL D MILL E MILL FANALYTE 
 Sludge Leach. Sludge Jeach. Sludge Leach. SludQe Leach. Sludge Leach. Sludge Leac 
Chloroform 163.2 ND 20.3 ND 39.9 ND 48.5* ND 114.3 ND
 

Methyl ethyl

ketone ND ND ND 
 380.3 357.3 ND 415.3* ND 93.1* 2617 MD 1521
 

Toluene 
 ND ND ND 153.3 
 ND 271.6
 

2,4,5-Tri­
o.. chlorophenol MD 29.8
 

- 2,4,6-Tri-
Schlorophenol
< 6.9* RD 14.6* 13.4 

Phenol 56.4 34.1 10.2 
 254 72.3* 21.1 139* 25.8 26.9 150 59.0 3220
 

o-Cresol 
 ND 221 <3.8* ND ND 26.5 ND 360
 

m-Cresol 
 ND 290 
 ND 65.2
 

p-Cresol ND 63.2 ND 979 <4.2* ND 3.5* 17.6 6.3 2600 ND 
 9240
 

*Average from three replicate extractions
 



TABLE9 ANALYSES OF TCLP EXTRACTS FROM LIME MUD AND DREGS
 

Number of samples extracted - 3 lime mud, 2 dregs
 
(All concentrations expressed as ppb)
 

hLLIME UD DREGS 

Phenol 5.6, 5.5, 35.5* 3.2, 9.5
 

* Average of three replicate extractions 

TABLE 10 ANALYSES TCLP EXTRACTS FROM AS1
 

Number of samples extracted - 4
 
(All concentrations expressed as ppb)
 

AUALYIE
 

Phenol 2.7, 18.7*, 21.9, 29.2
 

Average of three'replicate extractions
 

prevent breakage. Precautions should be taken to prevent damage
 
or injuries in the event one of these vessels should break.
 

The only other significant problem was occasional blowout of
 
the filter within the ZHE. The guidance given in the pro­
cedure for managing this problem is of little help because it
 
requires that the failure be anticipated. Other than this
 
problem, the particular ZME's used worked quite well for the
 
wastes examined.
 

Finally, it was troubling that headapace could not always be
 
excluded during sampling or during handling of extracts. Sample

collection and handling procedures need improvement in this
 
regard.
 

It is noteworthy that there was no apparent Cifficulty with
 
contaminant carryover in the ZHE's. None of the ZHE extraction
 
blanks indicated this was a problem, and there is no apparent

bias in the data that would point to contaminant carryover.
 

C. Intralaboratorv Precision
 

Intralaboratory precision is, as evaluated in this study, a
 
measure of both the repeatability of the extraction procedure and
 
the analytical methods used. This study was not designed to
 
allow the separate evaluation of the two sources of variability.

Both will always be present, so it is appropriate to evaluate the
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overall results without separating out the component variabil­
"ities.
 

A potential source of variability present in thim study that
may not be typical is the effect of extract shipment to the
analytical laboratory. 
Contract or ij.-house laboratories may
have extraction and analytical facilities housed together. 
It is
also possible, despite efforts to minimize the effect, that in
the research environment in which this study was conducted, the
procedures and practices which make up the method were better
thought-out and executed than they would be in 
a "production"
mode of operation. 
These factors conspire to make the evaluation
of intralaboratory precision in this study difficult to extrapo­late to what may be obtained under different conditions. The
evaluation presented here should be considered only as an example
of what might be obtained under roughly similaz conditions.
 
Evaluation of the intralaboratory precision is done by
axamining the results of those ext?=ations in which all three
replicates were extracted. 
Analyt'.cal results below the limit of
quantitation (ND) are not included in evaluation of precision
because there is 
no valid way to estimate the variability of such
measurements. 
Cen3oring of the data set in this way probably
blases the estimate of precision, but neither the direction nor
the magnitude of such bias can be determined without knowledge of
the variance structure of the ND measurements.
 

Of 1662 individual determinations of compound concentrations
in solid waste extracts in this study, 979 (about 59 percent)
were done on replicate extracts. 
 Of the 979 replicate analyses
obtained, however. 895 were from analyses in which one or more of
the triplicates was "ND". 
 Of the 84 analyses for which complete
data were obtained, 21 analyses (7 sets of triplicates) were from
2 different volatile compounds and 63 analyses (21 sets of
triplicates) wre from 13 different semivolatile compounds. 
The
21 volatiles analyses were performed on 6 different extracts.
The 63 semivolatiles analyses were performed on 10 different
extracts. 
Thus, judgements of intralaboratory precision in this
study are based 6 and 10 different extraction, for volatile and
semivolatile extraction procedures, respectively. Agnin
summarizes the data used to compute intralaboratory precision.
 

T a 
 summarizes the intralaboratory precision for each
of the extraction procedures. Precision is presented as the
relative standard deviation (RSD) expressed as a percent. 
RSD is
the ratio of the standard deviation to the mean.
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TABLE11 INTRALABORATORY PRECISION
 

NUMBER OF NUMBER OF NUMBER OF PRECISION 

PANALSS C2MPOL.D EXTA AEL 
Volatiles 21 2 6 7.0 

Semivolatiles 63 13 10 17.3 

V SUMMARY AND CONCLUSIONS
 

This technical bulletin presents the design and resulus if a
screening study to examine the response of pulp and paper indus­try solid wastes to the Toxicity Characteristic Leaching Proce­dure, TCLP. Twenty-five wastes, including six leachates,

eight different production categories were examined. 

from
 

The major finding is that none of the extracts or leachates
contained levels of substances even approaching currently promul­
gated regulatory levels that would cause them to be considered
hazardous due to the toxicity characteristic. Most concentra­
tioi: were less than one percent of the regulatory level. For
 
the solid waste extracts, the closest approach to a regulatory

level was for chloroform in a combined sludge extract which
reached 4.7 percent of the regulatory level. For the leachates,
the closest approach was for p-cresol which reached 4.6 percent

of the regulatory level.
 

It was found that extracts and leachates from production
categories involving bleaching tended to contain trace amounts of
chlorinated organic compounds whereas those from the other

production categories contained primartly traces of phenolic

compounds. :oncentrations in secondary sludge extracts appeared

to be slightly higher than in extracts from primary sludges.
 

It was found that TCLP extracts were poor predictors of the
quality of sludge landfill leachates examined in this study.
 

The method was found to be reasonably easy to conduct. The
only significant problem encountered was with breakage of the
 
Slass extraction vessels.
 

The intralaboratory precision, expressed as relative stan­dard deviation, for volatile organic compounds in extracts was

7.0 percent. For semivolatile compounds the RSD was 17.3 per­
cent.
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,EASTOVETI
 

EASTOVER MILL FACT SHEET
 

UNION CAMP CORPORATION
 
FINE PAPER DIVISION
 

EASTOVER, SOUTH CAROLINA
 

EO I PAPER MACHINE EO II PAPER MACHINE 

w Medium Weight Fine Paper v Light Weight Fine Paper 

(46-55 Basis Weight) (35-46 Basis Weight) 

* Design Rate: 600 TPD @ Design Rate: 660 TPD 

v Phase II Rebuild Design 
Rate: 800 TPD 

n Equipment: a Equipment: 

Voith Duofomer Twin Wire Beloit Bel Daia III Paper 
Paper Machine Maohine
 

?72 Inches Wide 372 Inches Wide
 

3000 FPM Maximum Speed 4400 FPM Maximum Speed
 

a Start-Up: 8/84 a Start-Up: 7/91 

PULP XACEIN3
 

* Bleached Kraft Pulp
 

Softwood Pulp - EASTOCELL
 
Hardwood Pulp
 

a Design Rate: 500 TPD 

* Equipment:
 

Valmet-Ahlstrom Wet End COPY 

192 Inches Wide ' "" 

215 FPM Maximum Speed 

Flakt Compact Dryer
 

Lamb Cutter Layboy and
 
Bale Line
 

* Start-Upi 4/91
 

hI 4 11111)1
 



UNION CAMP CORPORATION
 
ENVIRONMENTAL, HEALTH, SAFETY
 

AND FORESTRY PRINCIPLES
 

TO MAKE ENVIRONMENTAL, HEALTH, AND SAFETY 
CONSIDERATIONS PRIORITIES IN OPERATING EXISTING 
FACILITE. AS WELL AS IN P.LA l NjEW
OPERATIONS. 

TO RECOGN IZE ENVIRONMENTAL, HEALTH, AND 
SAFETY EFFECTS PRODUCTOF MANUFACTURE. 
DISTRIBUTION. USE, AND DISPOSAL. 

TO MONIIQR ENVIRONMENTAL, HEALTH, AND 
SAFETY PERFORMANCE AND TO -REPBX REGULARLY 
ON THESE MATTERS TO THE BAOnD OF DIRECTC S. 

TO TRAIN EMPLOYEES AND TO PROMQTE 
AWARENESS AND' ACCOUNTABILITY ON THESE 
MATTERS. 

TO IMPROVE PERFORMANCE THROUGH SUPPORT OF 
RESEARCH AND DEVELOPMENT. 



ENVIRONMENTAL- HEALTH. SAFETY. AND FORESTRY (CONT) 

" 	 TO COMMUNICATE WITH EMPLOYEES, CUSTOMERS, 
SUPPLIERS, THE COMMUNITY, PUBLIC OFFICIALS, AND 
SHAREHOLDERS. 

" 	 TO PARTICIPATE CONSTRUCTIVELY IN THE DEVELOPMENT 
OF PUBLIC POLICIES. 

* 	 TO CONTINUE TO PURSUE ENERGY CONSERVATION,. 

"TO PRACTJQE A LAND TEWARDSHIP ETHIC THAT 
RECOGNIZES THE IMPORTANCE OF SOIL CONSERVATION, 
AIR AND WATER QUALITY, WILDLIFE AND FISH 
HABITAT, AND AESTHETICS. 

REST AVAILABLE COPY
 



THE ROAD TO SUCCESS
 

e Well Prepared Applications 

* Productive Dialogue with DHEC 

e Valuable Public Input 

* Commitment to Permit Limits 

9 Honor Those Commitments 

e Open & Ongoing Communications 
with Neighbors
 

9 Proven Environmental Record
 

DEVELOP AND MAINTAIN A
 

HIGH ENVIRONMEN AL ETHIC
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ODOROUS GAS
 
NON-CONDENSIBLE (NCG) GAS
 

TOTAL REDUCED SULFUR (TRS) GAS
 

- Hydrogen Sulfide H2S 

- Methyl Mercaptan CHSSH 

- Dimethyl Sulfide (CH) 2S 

- Dimethyl Disulfide (CH3)2S 2 

Major Combustible Components 

- Turpentine 

- Methanol 



EASTOVER MILL ODOR CONTROL SYSTEM
 

DESIGN CRITERIA
 

- Safety 

- Comply with All Regulations 

- Minimize Off-Site Odor 

- 302Emission Reduction 

- Sulfur Recovery 

- Anticipate Future Requirements 



SOURCES
 

Chip Bins Foul Condensate Tanks 

Steaming Vessels Salt Cake Mix Tanks 

Flash Tanks Foam Tanks 

Blow Tanks Soap Tanks 

Brown Stock Washers Add Wash Tanks 

Filtrate Tanks Lime Mud Pressure Filters 

Knotters White Liquor Pressure Filters 

Knot Conveyors Rejects System 

Evaporator Condensers Turpentine Tanks 

Black Liquor Tanks Stripper Off Gas 



CHARACTERISTICS OF SOURCES 

1. Above or Below Explosive Limits? 

2. High or Low Volume? 

- Below LEL -> Dilute System 

- Above UEL--> Concentrated System 

- Treat / Redesign Other Sources 

V 



INCINERATION DEVICES
 

- Stand Alone Incinerators 

- Power Boilers 

- Lime Kilns / Calciners 

- Recovery Furnaces A 

- Flares 



PRIME MOVERS 

- Steam Eductors 

- Centrifugal Fans 

- Liquid Ring Compressors 



DILUTE NCG SYSTEM
 

Desion Basis:
 
System < 25% LEL, No lndividual Source Can Be > 50% LEL
 

Sources 
 Prime Mover incineration Device 

Chip Bin * Fan With Spare No. 1 Power Boiler 

Blow Tank * or 

Brown Stock Washers No. 2 Power Boiler 

Black Liquor Foam Tanks 

Knotters / Conveyors 

Foul Condensate Tanks 

Pressure Filters 

Miscellaneous Sources 

Total 20,000 ACFM 



CONCENTRATED NCG SYSTEM 

Desian Basis: 
All Sources Must be > UEL, Maintain High Velocities 

Sources Prime Mover Incineration Device 

Steaming Vessel * Steam Eductor Stand-Alone IncineratorWith 502 Scrubber 
Flash Tanks * 

or 
Evaporator Condensers 

No. 2 Power Boiler 
Stripper Feed Tank (Back-Up) 

Turpentine Tanks 

Total 800 ACFM 



STRIPPER OFF GAS
 

Design Basis:
 
BOD and TRS Removal, Provide Commercial Grade Liquid Fuel
 

Sources Prime Mover Disposition 

Stripping Columns System Pressure Rectification Column 

or 

Stand-Alone Incinerator 
(Back-Up) 



"SWEAT THE DETAILS" 

- Materials of Construction
 

Condensate Removal
 

Flame Arresters
 

Rupture Discs
 

Vent Locations
 

Electrical Grounding
 

LEL Meter
 

Explosion Suppression System 

Ambient Monitors 

Control System interlocks 
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POTENTIAL WATER & EFFLUENT BENEFITS
 
Using OZED Bleaching
 
Estimated Values for a Typical Plant 

CEDED 0 CD)ED OZED 
Bleach plant Water Use 47.5 15.8 * 137 * 

Bleach Plant Effluent 55.4 14.2 7.5 

M3/A. D. Metric Ton
 

• Some water is recycle therefore savings may vary 

GENERALXENVRMNTL\OVENVT44 .T1G3 



OUTLINE 
C-ree TALK FOR INDONESIAN VISITORS
 

to EASTOVER MILL OCTOBER 29th
 

UNION CAMP BLEACHING DEVELOPMENTI. 
MOTIVATING FACTORS AND TECHNOLOGY 

ADVANCEMENT 

BLEACH PLANT CLOSURE
 
BLEACHING SEQUENCE DEVELOPED
 

BLEACH PLANT CONTRIBUTION TO EFFLUENT
 

II. FULL SCALE COMMERCIAL OPERATION
 
FRANKLIN START-UP EXPERIENCE
 
FIBER QUALITY PERFORMANCE 
OPERATING EFFECTIVENESS
 

III. ENVIRONMENTAL ANALYSIS 
POTENTIAL EFFLUENT LOAD REDUCTIONS
 

ACTUAL MILL PERFORMANCE AT FRANKLIN 
ON OTHER SPECIESPROJECTED PERFORMANCE 

ENVIRONMENTAL IMPACT OF C-Freem'
 

BEST A\'A!LABLE COPY
 



C.FreeTM PULP DEVELOPMENT 

UNION CAMP - ENVIRONMENTAL AWARENESS 

FRANKLIN MILL - SMALL LOW-FLOW RIVER 

EASTOVER MILL - GREENFIELD MILL STANDARDS 

DEMONSTRATED DEVELOPMENT EFFORTS 

MANY YEARS OF INTENSE BLF.ACIIING RESEARCII 

AMONG FIRST COUNTER CURRENT B1LACIIING IN USA 

ONE OF FIRST USING 02 BLYACIIING WITII RECYCLE 

HIGH CONSISTENCY O2BLEACIIING FOR MAXIMUM CLOSURE 

S4.5MM+ PILOT PLANT INVKST?,IENT AND 
CONTINUING COMMITMENT (11.5MM EXPANSION) 

FULL SCALE REACTOR SIMULATION AND PROCESS MODELING 

$11MM FULL SCALE 1000 TPD OZONE BLEACII PLANT 

ESTABLSIIED UNION CAMP TECIINOLOGY 

MARKETING ARRANGEMENT WITHl SUNDS DEFIBRATOR 

Conventional CEDED 

WASH WASH

WOOD WATER WATER 

SEWERED EFFLUENT BLEACHED 
100% LIGNIN REMOVED PULP 

PROBLEMS: HIGH WATER USE AND SEWER FLOW 

ALL BLEACHED CHEMICALS AND ORGANICS MUST lIE SEWERED 
HIGH HOD, COD AND COLOR 

USE OF CHLORINE PRODUCES CHLORINATED ORGANICS 
DIOXIN, TOCI, AOX AND CHLOROFORM 

PFf3~*'-''V 1.Ar1 f__U ,)PY 



WASHWOD WATSa Conventional CEDED w^THRXWOD WASH 

SKWEnwM KFITUENT BLEACHED 
Ji m100%LGMN Amdov PULP 

WOOD 	 WASH OCIDED WASH 

WATBR 	 WATBR
 

REMOVAL 5 

EFFLUENT BLEACHED 
55% OF LIONIN PULP 

PROBLEMS: 	 STILL A HIGH PERCENTAGE OF ORGANICS AND BLEACHING CHEMICALS 
SENT TO THE SEWER WITH HIGH DOD, AND COLOR. 

CHLORINE STILL USED; SIZABLE AMOUNTS OF CHLORINATED ORGANICS 
PRODUCED. 

WOOD w. CEDED 	 wA 

w1Tm 	 ___ ___ WA.Er 

CAVBT 	 MCCDLXACIIEDmo" Sy100% 	 p. 

WOOD 	 WASH OC/DED WASH 

WATER 	 WATEr 

COONDEC WANU1H0 0 Cl)Ej 	 D 

,CVno Ic I55% 	 BLEACHED 
XRY 
 PULP 

WOOD OZED 	 WAS11
 

WATER
 

WASHING 0E 	 D 

T 	 ES'SE'NTIALLY": NOR PURGEALL LIGNIN <5%
 
CAUS RECOV- RECOVERED
R O O	 r; I I ERY ........... fI "'	 D Effluent
 

r r- -, 



OZ(EO)D Bleaching 
Hot Hot 

Water Water 

Bleached
 
Brown O Z Pulp
 
Stock 0 Z 
 E D 

Washing 0 

-FT T- T 
Closed Oxygen, Ozone Alkali, Chlorine 
Cycle Alkali Oxygen Dioxide 

Recovery 

Minor amounts or 
Organics & Inorganics 

to Sewer 

OZONE TREATMENT STEP 
Pulp From 

0 Stage 

Ozone Pulp To 
Generator E Stage 

Can Be Gs 
Off GasesReyld) 

Recycled Clean-Up ',x.t!AELE (., 

Can Be Used Elsewhere Oxygen makeup 
For Mill 02 Uses 



BLEACHING COST REDUCTIONS FOR VARIOUS WOODS
 
C-FreeY Compared with Conventional Bleaching 

90 G.E. BRIGHTNESS PULP 

Percent reduction at Average 
U.S. Materiel Costs 

Normal C/D 100% D/C Comparison 
Substitution Substitution Sequence 

Birch 42% 47% OC/DED 
Southern HD 20% 52% CEDED 
Eucalyptus 16% 46% CEDED 

Hemlock/Fir Mix 38% 61% CEDED 
Spruce/Pine Mix 35% 62% OC/DED 

OZQP (TCF) Bleaching
 
Totally Chlorine Compound Free
 

For Easy to Bleach Pulps - Market Brightness & Strength Possible 

O Z Q P 
Extended High May Not May Be 
Cooking Consistency Be Required Med. Cons. 

0" In Some Cases or 
Extended High Cons. 
Oxygen 

Required 

MF4FS T A'AIL .9'Ff COPY 



OZONE
 
START-UP EXPERIENCES
 

FRANKLIN P-LINE 
S STARTED UP ON OZONE SEPTEMBER 19,1992 

Z STAGE PERFORMANCE 
•SELECTIVITY & EFFICIENCY AS EXPECTED 

BLEACHING UNIFORMITY EXCELLENT 
'SYSTEM OPERATION MINOR PROBLEMS ONLY 

GAS SYSTEM PERFORMANCE 
" STARTED UP ON OZONE SEPTEMBER 19, 1992 
" SAFETY PERFORMANCE EXCELLENT 

OZONE PRODUCTION EXCELLENT 
'GAS RECYCLE SYSTEM MINOR "NEW SYSTEM" 

ITEMS 
EFFLUENT RECOVERY 

•SMALL Z STAGE PURGE FOR CALCIUM 

OZONE STAGE PERFORMANCE 

Ozone Application Brightness Viscosity Selectivity 

Kg/ADT Percent % ISO dm Akg ABrightness 
Applied Consumed In Out In Out A Viscosity 

Expected 6.8 90-95 39 53 705 590 0.12 

"CurrentOperation 7.6 95+ 36 51 706 600 0.14 

Operation
 



OZ(EO)D
 
BLEACH CHEMICAL SAVINGS
 

Reduction 
vs CEDED 

Typical 26% 

Optimized 35% 

FRANKLIN MILL 
1992 OPERATING CONDITIONS
 

Effect of F-Line OZEoD Pine 

FOR ALL SIX Gross 1st Grade Machine 
PAPER MACHINES Production Production Sheet Breoks DowntimeTons/Day Tons/Day Number/Day min./day 

Baseline 
Jn-July 2045 1806 13.1 18.3 

A&B Bleach Lines 

Oct-Dec 
F-Line as 2057 1822 12.3 15.6 
OZEoD 



TEAR vs TENSILE 
Franklin Southern Pine 

195. .i OZEoD (F line)i ' i • ¢ZloD 

d CEDED 
1 ,: (A & Blines) 

0 135 . 

W 115 : & 

95 :.: :.. :.% . m: . 

75 - . 

6 7 8 9 10 11 

BREAKING LENGTH, km 

PFI BEATING OATA 

BLEACH PLANT CONTRIBUTION
 
to 

MILL EFFLUENT TREATMENT PROBLEMS
 

With Rest of Mill 
A Normal as Closed asAs a Percent of Total Mill Mill Possible 

EFFLUENT FLOW 50% 65%
 
EFFLUENT BOD, 35% 45%
 
EFFLUENT COLOR 60% 85%
 
CHLORINATED ORGANICS 85% 85%
 

po)c
 



PERCENT REDUCTION IN EFFLUENT
 
Using OZED Bleaching
 

90 G.E. BRIGHTNESS PULP 

Birch 

Southern HD 

Southern HD 

Eucalyptus 

Spruce/Pine 

Hemlock/D. Fir 

Southern Pine 

Southern Pine 

Compared to
 
Reference Sequence 


ODEDED 


CEDED 


O(D,,C)ED 

CEDED 

O(D,.C)EDED 

CEDED 


CEDED 


O(D,,C)ED 

COLOR 

88% 

99% 

96% 

98% 

98% 

96% 

99% 

96% 

BOD TOX COD 
76% 71% 58% 

88% 98% 91% 

78% 97% 90% 

87% 97% 88% 

--- 97% 85% 

91% 84% 92% 

88% 99% 91% 

69% 98% 73% 

POTENTIAL BENEFITS
 

CHLORINATED ORGANICS
 
Southern PINE Kraft to 82 ISO 

CEDED OC/DED OZED 

on PULP
 
TOX (kg/ADMT) 0.28 0.13 0.04
 

in BLEACH PLANT EFFLUENT
 
TOX (kg/ADMT) 6.5 3.0 0.08 (a)
 

CHLOROFORM GENERATION
 
total (kg/ADMT) 0.18 0.08 0.002
 

a. Level depends on the amount of chlorine in the chlorine dioxide used 



POTENTIAL BENEFITS
 

BLEACH PLANT ORGANICS
 
Southern PINE Kraft to 82 ISO 

CEDED OC/DED OZED 

BOD, (kg/ADMT) 16 6.5 2 

COD (kn/ADMT) 65.5 22.5 6 

COLOR (kg/ADMT) 185 41.5 1.5 

RESULTS ON EFFLUENT PRODUCED
 
FROM COMMERCIAL OZ(EO)D PLANT
 

INITIAL
PredictedINTA 

CEDED OC/DED OZED MEASURED
F-LINE 

BODS(kg/ADMT) 16 6.5 2 1.8
 
COD (kg/ADMT) 65.5 22.5 6 5.6
 
COLOR (kg/ADMT) 185 41.5 1.5 0.9
 
TOX (kg/ADMT) 6.5 3.0 0.075 0.14
 
AOX - -- - N.D.(<-5ppb) 

Chloroform 0.18 0.08 0.003 0.00017 



C-Free ENVIRONMENTAL IMPACTS 

• ESSENTIALLY ELIMINATES DIOXIN 

• 	ELIMINATES MOST OF THE 
TOTAL CHLORINATED ORGANIC 
CHLOROFORM, TOX and AOX 

• 	 ALMOST ELIMINATES COLOR
 
IN BLEACH PLANT EFFLUENT
 

• 	OFFERS LARGE BOD REDUCTIONS 
IN EFFLUENT TREATMENT 

• 	USES LESS WATER AND
 
PRODUCES LESS EFFLUENT
 



'Business success can Weyerhaeuser Company 
andmust march in step ENVIRONMENTAL POLICY 
wvitb a safe andpleasing
environnient. " 

Jack Creighton 

President 
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DIGESTING
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BLEACHING 
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STOCK IP,'PARATION/DRYER 
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CHEMICAL RECOVERY, BLACK SIDE
 

EVAPORATION/RECOVERY
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CHEMICAL RECOVERY, GREEN & IYIiTE SIDE 
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WASTE & WATER TREATMENT
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TURBINE GENERATOR STEAM/POIWER FLOW 

POWER SYSTEM 
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WEAK GAS' INCINERATION 
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CURRICULUM VITAE
 



BIOGRAPHICAL SKETCH OF
 

IYAN SUWARGANA
 

InsUtuflon The Environmental Impact Management Agency (BAPEDAL) 

Current Position 

Education : 

Staff of Directorate for Hazardous Waste Management 

Bandung Institute of Technology, Chemistry Department, 
Bandung. 

Work Experience 

November 1992-present Staff Chemist: 
Hazardous Waste Management Directorate, 
The Environmental Impact Management Agency 
(BAPEDAL)
 

Responsible for: 
- Development of technical guidelines for Emergency 

Response System and Hazardous Waste Management. 
Activities Include working with industry and other 
government department to develop the programs. 

- Development of technical guidelines for Prior Informed 
Consent Prosedure (PIC) and Implementation of the 
Amended London Guidelines. 
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CURRICULUM VITAE
 

N a m e 
 : HENDAYANI 
 TEGUH ADISESHA 
(Mrs)
 

Date of Birth 
 :

Nationality 
 : Indonesian
 

Marital Status & Dependents : 
Marled 
+ 3
 

Education
 

S2., Chemistry, Post Graduate Study, 
 Bandung Institute Of
Technology, 1982
 
81., Chemical 
Engineering# Bandung Institute of Technology
1964
 

Work Experience
 

19 8 5-now 
 Institute for researoh and Development of
Cellulose Industries, Bandung.
 
Post

Head of Derivatives and Pollution Division
 

ResPOnsibility

R 
 iDirecting
and coordinating in house, na­tional 
as well 
as international 
research
activities and research cooperation 
in
cellulose derivatives and pollutij
" Coordinating and doing technical 

fields
 
tion 
 coopera­with pulp and 
paper 
industries,
especially in waste water treatment plant
 
desigrn
Participating central and Provincial Envi­ronmental protection Activities
 

V0
 

jmenustik
Rectangle

jmenustik
Rectangle
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Institute for.Research and Development of
 
1980-1985 


Cellulose Industries
 

Post
 
Head of Quality Control and Normalization
 

Section
 

Responsibility
 
and doing preparation of
 

- Coordinating 

draft for Indonesia.Industrial Standard
 

control,
- Coordinating .testing and quality 


activities
 

1908-1980 Cellulose-Research Institute, Bandung
 

Post
 

Chief of Rayon Laboratory.
 

Responsibility :
 
and doing research in visco­- Coordinating 


se rayon processing and other cellulose
 

derivatives.
 

Professional Association
 

Indonesian Engeneers Association (PI)
 

Indonesian Chemijal Associayion (HKI).
 

International Association on Water Quality
 

Bandung, 8 September 1993
 

Hendayani Teguh Adisesha (Mrs)
 

Head of Cellulose Derivatives
 

and Pollution Division
 



K.L:WAS LFJC.ES (PERSERO) 
LECES, PRO.BOLINGGO 67202 

M330Tselgram s KERTAS LECCS JAWA - TIAIUR, INDONESIAPhone i (6 2 )-0335-21E93, 21994, 21906. Fa, (62)-0335-2162A Tlx 31388,31041 LETJES IA 

BIODATA 

CANDIDATE FOR TRAIN THE TRAINER TRAINING IN 
U.S.
 

N A M E 
 IR. DARONO WIKANAJI
 

BIRTH DATE 
 24 MAY 1962
 

NATIONALITY 
 INDONESIAN
 

RELIGION 
 MOSLEM
 

EDUCATION/TRAINING : * GRADUATE FROM GAJAH MADA 
 UNIVERSITY
 
CHEMICALS ENGINEERING DEPT. IN 1989
 

* PULP & PAPER TECHNOLOGY 
 SEMINAR 
AT
INSTITUTE FOR RESEARCH AND DEVELOPMENT OF
CELLULOSE INDUSTRIES, BANDUNG, IN"1991
 
* ENVIRONMENTAL MANAGEMENT 
 BY NETWORK


INSTITUTE TECHNOLOGY, IN 1992
 

* ENGLISH LANGUAGE COURSES, IN 1992
 

WORK EXPERIENCE 
 : HIRED BY PT KERTAS LECES IN JULY 1990 AS

EFFLUENT TP SECTION HEAD UP TO NOW.
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TO: WORLD BNVIRONMENTCENTER RECEIVED
 
INDUNESIA OFFICE
 

24 SE-:Z1993 
ATTN: Drs.RH..WIRADIPUTRA 
 A'.. 

FAX NO.: 21-511195 REF NO.: JT/3/ 51
 

THANK YOU FOR YOUR CALLING. 
IN ORDER TO COMPLETE THE APPLICATION OFTRA.-THEU-TRAINME 
PROGRAM, OUR CANDIDATE CURICULUM VITAE IS STATED BELOW 

NAME :ZULKFLI LUBIS 
DATE OF BIRTH : AUGUST 24,1964 
EDJCATION : MECHANICAL ENGINEER 

ALUMNI OF NORTH SUMATERA UNIVERSITY 1989 
WORKING EXPIRIENCE: 

JANUARY 03, .991 - OCTOBER 20,1991
STAFF OF WATER TREATMENT SECTION 
PT INDAB KIAT PULP & PAPER CORPORATION PERAWANG RIAU 
OCTOBER 20,1993 -JUNE 30,1992
STAFF OF ENVIRONMENT PROTEC2TION SECTION 
PT INDAH KIAT PULP &PAPER CORPORATION PERAWANG RIAU 
JULY 01, 1992 TILL PRESENT 
VICE CHIEF OF ENVIRONMENT PROTECTION SECTION 
PT INDAH KIAT PULP & PAPER CORPORATION PERAWANG 

TRAINING AND SEMINAR:
 
FEBRUARY 10- 13, 1992
 
POLLU7.7ON CONTROL MANAGEMENT - BANDUNG
 
DECEMBER 21, 1992 
ENVIRONMENTAL SEMINAR -PEKANJBARU 

THANK YOU, 

ETER Y AN
 
FAX.-0761-38080
 

CC:
 
MREDDIE E-TAK SHAW
 
EXECUTIVE VICE PRESIDENT
 
PT INDAH KIAT PULP & PAPER CORP. JAKARTA 
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B 10 DATA 

N aaWIDYA TJAHYANA LAUWANUSA 
A a 39 "years
 

S t t u a 
 Married
 

A d d r e s n 
 Wisas Tr:podoAL-21 
Waru - SidoarJo 

------------------w----------.-

EDUCATION & TRAINING 
1979 
 - Graduated from "AKADEMI TEKNIK RAJASA"

majoring in Mechanical Engineering

Nov.19'75 
 -
 COCHRAN Boiler serv'jce & .ommissloning at GUTHRIE
C3 months] 
 SINGAPORE.
 
1979 (1 year] -
 Job training for Coating'Colour Preparation from
 

DAISHOWA ENGINEERING 
- JAPAN at PT PAKERIN
 
July 1983 
 - Introduction to paper industry instrumentation
 
January 1988 
-
 High quality Compressed Air Seminar from ATLAS COPC

June 1988 
 - Steam Enginoering & Energ 
Conservation from SPIRAX
 

SARCO
 
June 1989 
 - Technological Development on Fabrication of Stain­

less Steel. A Seminar by ESAB.

Febr. 1991 
 - Leadership training from the Management"consultant


'PRANIDYA'
 
Sept. 1991 
 -
 Energy Conservation in the Industrial Sector from.
the Indonesia Dept. of Industry [K


ENERGY COUNCIL].
 
l.I. - WORLD
 

Nov. 1*01 - Bearing [A Seminar by S.K.F] 
Febr. 1992 
 -
 Desiwn on Anaerobic Industrial Waste Water Treatment
- a Seminar ,y I.T.S. (The Institute Technology ofSurabaya.

Feb. 1993 
 - Mechanical Design Consideration and some problemz ir
the Process plants. A Seminar by The High Pressure
 

-.L. -. J. .,j *, ~ ** tT,, 
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------------------------------------

EXPHRIENCES
 

1975 - 1977 
 at PT OMETRACO Engineering Division as Commissioning

and Service Engineer for COCHRAN BOILER in Indonesia
Scope of jobs are 
: Erection, Commissioning, Service
and Overhaul of.steam boiler..
 

1977 
- now at PT PAKERIN
 

JOB POSITION AT PT PAEHIN
 

1977 - 1979 ­ as Boiler & Water Treatment SECTION HEAD. 
1979 - 1983 - as Boiler & Water Treatment SECTION HEAD plus

Coating Colour Preparation'SUPERVISOR. 

i983 -"1987 - as Vice Chief Engineer 

1988 - now - as Mechanical Chief Engineer 

SCOPE OF JOB AT PT PAKRIN
 

1977 -
 Boiler & Water treatment erection, steam piping.

Design, erection and trial run of PM I
 

1979 - Coating Color Preparation training from DAISHOWA
 

1981 - Boiler & Water treatment, .steam piping design and 
erection of PM II 

1983 -
 Boiler and steam piping erection for PM IiI 

1988 - Erection of Co-Generation plant from SHIN NIPPON 
JAPAN 

1989 ­ Membar'of the team for Effluent Treatment Plant
 
design, fabrication and erection.
 

Feb 1991 
 To survey Papei' Machine & Stock Preparation

Equipment at Smorgon Melbourne (second hand
-

machine)
 

Feb 1992 
 To survey Effluent Treatment eQuipments in India,'
 
at TNPL Pulp & Paper Hill, SESHASAYE Pulp & Paper

Mill. Madras Refinery, New Delhi Municipal Effluent
 

... ~I. -~ ~ ~ - ~~m~P1 t*)T T I I"T5yi.i 4.. %.T nn.rj 
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PT. SURABAYA AGUNG INDUSTRI PULP E&KERTAS 
PAPER & BOARO MANUPACTURINO 

BIODATA 

CANDIDATE FOR TRAIN THE TRAINER IRAINING IN U.S. 

Name :Drs. Warih Supriadi 

Birth Date :November, 22nd 1966 

Nasionality :Indonesian 

Health :Exellent 

Education 

1985.1990 .Chemistry Dept. Faculty Math and Natural Science 
Airlangga.University, Surabaya. 

1992 Course Supervisory Management inLMS Surabaya 

Work Experience 

1991 - Present Quality Controle Dept. PT. Surabaya Agung Industri Pulp 
& Kertas.. 
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I. EXECUTIVE SUMMARY
 

This study tour is directed to finding of the environmental
 
management implemented on several the metal finishing facility at
 
United State with focuses about waste minimization, safety &
 
health, and wastewater treatment practices.
 

Waste minimization practices have been done by technology options
 
as made of counterflow rinses instalation, substitution of less
 
polluting proces, reuse and recycling practice, good
 
housekeeping, instalation of the works safety & health
 
equipments, good chemical storage, and good wastewater treatment
 
practices.
 

Corporations and Agencies that were visited including Metal
 
Finishing Ass. of Southern California, Metal Finisher, Material
 
Fabrication Division of The Lawrance Livermore National
 
Laboratory, Environmental Consulting, and Industrial Wastewater
 
Treatment Industry.
 

In many cases, many waste minimization with low technology has
 
applicated at United State with options of technology include
 
source reduction, on site recycling, and off site recycling which
 
provide immediate cost saving.
 

For the fuLure action, we should be improved and make evaluate of
 
source which could possible to implement of minimization.
 

BEST AVAIL.ABLE COPY
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II. INTRODUCTION
 

This below will describing about the implementation or experience
 
of study tour from the metal finishing industries at United State
 
(Los Angeles and San Francisco).
 

This study tour has implemented onto coorporation BAPEDAL 
(Environmental Impact Management Agency) with USAID (United State 
Agency for International Development) where WEC (World 
Environment Centre) as implementer which has started from 6-18 
December 1993. The WEC contributes to sustainable development
 
worldwide by strengthening industrial environmental, health and
 
safety management practices. The objective of U.S. study tour is
 
to obtain the technologies and management practices implemented
 
in the United State which enhance waste minimization and improve
 
worker health and safety.
 

The study tour participate are six person (two from government
 
and four from industry), where each one of participate are as
 
follow :
 
1. Ir. Herry Hamdani, Staff of Directorate for Hazardous Waste
 

Management, BAPEDAL.
 
2. 	Ir. Berani Situngkir, Section Head of The Pollution Control,
 

Ministry ofIndustry Directorate General of Multivarious
 
Industry.
 

3. 	Ir. Dadang Sudradjat, Head of Quality Control, P.T. Superex
 
Raya - Aluminum Extrusions.
 

4. 	Ir. Widya Wicaksana, Project Manager, Institute for Small
 
Scale Industry Development.
 

5. Ir. Jaya Agung Prastowo, Notion Division, P.T. YKK Indonesia
 
Zipper Co. Ltd.
 

6. Suryanur Syafei, Chief of Quality Control, Padi Komponen -

Stamping & Electro Plating Shops. 

I BEST AVAILABLE COPY
 



In the study tour activities followed by Mr. Charles Jong Hwa 
Hong as Deputy Project Manager and Mr. Jim Miille as 
President of Chemical Solution. Inc. The metal finishing
 
facilities that were visited are as follow
 
- December 06, 1993 Metal Surface Inc.
 
- December 07, 1993 Electrolizing Inc.
 
- December 09, 1993 Presentation from I,awrence Livermore
 

%National Laboratory.
 
- December 10, 1993 Wascewater Treatment System Inc.
 
- December 13, 1993 Read - Rite wastewater treatment facility.
 

Acteron Corporation. 
- December 14, 1993 Schlage Lock. 

Santa Clara Plating Co. Inc. 
- December 15, 1993 United Airlines. 

New United Motor. 
- December 16, 1993 Water Pollution Control Plant. 
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i1. FINDING
 

A. Overview of facility
 

Generally, the metal finishing facilities visited has moved on 
electro plating shop, except the water pollution control plant. 
Appendix A are explained several corporations and agencies that 
were visited. 

The plating shop contains the following metal finishing processes:
 
- Nickel plating 
- Tin plating
 
- Tin Lead plating
 
- Chrome plating
 
- Gold plating
 
- Rhodium plating
 
- Anodizing (Sulfuric process)
 
- Copper plating.
 

The water pollution control plant is facility that was treated
 
water from city or industry which the following process:
 
- solid removal,
 
- solid separation,
 
- first clarification (20% metal removed),
 
- second clarification,
 
- add. oxidizer (control BOD/COD),
 

removal ammonia, 
- filtering, 
- backwash, 
- clorination. 

The visiting also has the following additional activity 
to support the environmental management programs : 
- The presentation from the Lawrence Livermore 
Laboratory/Material Fabrication Division. 

- Environmental consulter. 

related 

National 

- Industrial Wastewater Treatment Industry. 
- Vendor of The Wastewater Treatment Equipments.
 

The facility has constructed the wastewater- treatment plant that
 
utilizes hexavalent chromium reduction, cyanide oxidation,
 
neutralization/presipitation, flocculation, clarification, pH
 
adjusment in discharge, and filtration to remove solid from the
 
combined wastewater of all of the metal finishing operations.
 

COPYBEST AVAILABLE 
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B. 	Details of The Focused Activity
 

This study tour only focused on observation of the environmental
 
management practices including 
- Waste minimization, 

- Health & safety, 
- Waste treatment. 

a. Waste Minimization
 
Many 4aste minimization with low technology more applicated at
 

United State. Technology option include source reduction, on site
 
cost
recycling, and off site recycling which provide immediate 


saving. The way of waste minimization practices at the metal
 

finishing facilities that were visited has found are as follow
 

1. 	Instalation of drip tray to prevent liquid discharge.
 
2. 	Spray rinses
 

Purpose of spray is to rinse racked parts as the leave any 

rinse station or as they emerge from the plating or processing 
tank. Advantage of spraying system are the rinse tank is free 
from dragout, and this will conserve water.
 

3. 	 Counterflow rinsing sistem 
This system purpose to conserve water. By increasing from one
 

to two rinse, a water saving is realized. The otherhand, this
 

system could reducing the flow of 4ater lessens the load on 

waste treatment system and makes dragout recovery for more 

economical and practical. 
4. 	 Good housekeeping practices 
5. 	 Recycling of plate solution with use evaporator 

Evaporation eliminates water and leaves all the plating
 

chemical (and tap water impurities) in the process tank.
 

6. 	Recycling of acids with utilizes diffusion dialysis technology
 

for recycling of acid. Spent solution of nitric, sulfuric, and
 

hydrochloric have been recycled using this system and
 

efficiency of recovery has been about 80%.
 
7. 	Recycling of rinsewater 

The water recycling unit that obtained are cold vaporation and 

ion exchange systems. 
- Cold vaporation 
Cold vaporation is distillization employing vacuum. Waste 

areliquid is placed in a boiler unit and the side walls 

heated to go to 110 F. A vacuum is applied and as a result 

the wasetewater boils at approximately room temperatur. The
 

water vapor travels to a condensor and forms clean product
 

BEST AVAILABL.E COPY 
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water. Any contaminant remains in the boiler, eventually 
forming a slurry when the concentration reaches a certain 
level. Reduction of up to 99% can be obtained with this 
process. The recycled water from this operation is purer than 
water is received in the shop from the city.
 
- Ion Exchange
 
Ion exchange is as applied to water treatment is the removal
 
of essentially all inorganic salts. Ion exchanger are
 
materials that can excharge one ion for another, hold it
 
temporaly, and releasc it to a regenerant solution.
 

8. 	 Elimination of vapor degreasing 
Vapor degreasing was replaced with a variety of aqueous
 
cleaning processes including soak and electrolytic cleaning,
 
ultrasonic cleaning and also with water pressure cleaning
 
system that the recycles the water so waste is kept to a
 
minimize.
 

9. 	Segregation of cyanide solutions
 
All solution containing cyanide are located in a separate room
 
and all plating and rinsing associated with these solution is
 
also confined to this room. By doing this, helps to minimize
 
costs.
 

b. Safety and Health
 
More has implemented the system of safety & health practices as
 
follow : 
- Has instalated the fume srubber systems
 
- Wearing of work safety & health equipments 
- Labelling system at the solution tanks 
-Good chemical storage.
 

c. Waste Treatment 
In observation to the pollution prevention just focused, to the 
wastewater treatment where the processed system as follow 
- segregation type of wastewater, 
- reduction process on wastewater which has content of hexavalent 
chromium, 

- oxidation process on wastewater which has content of cyanide, 
- good mixed and agitation systems on flocculation process, 
- adjusment of pH, 
- control of BOD, COD, heavy metal content, etc., according with 

standarded limit. 

6EST AVAILALF 20%'
 



IV. CONCLUSIONS & RECOMMENDATIONS
 

A. 	CONCLUSIONS
 

1. Waste minimization practice more implemented at the United 
State metal finishing facilities. 

2. Waste minimization is direction among environmental control
 
measures, and can characterized in three advantage catagories:
 

- Economic Benefit 
By reducing the amount of waste generated reduces operating 
cost in several ways and can actually improve the 
profitability. 

- Regulatory Conformance 
Source reduction and recycling technologies are emerging as 
the most effective means of meeting these more stringent 
discharge standards. 

- Environmental Achievement
 
A strong waste minimization programs is the most effective way
 
for a manufacturer to minimize the environmental detriments of
 
metal finishing, while continuing to provide the frequently
 
under appreciated envirommental benefits of metal finishing.
 

B. 	RECOMMENDATIONS
 

For the future action, we should be improved and make evaluate as
 
follow :
 
1. 	Evaluate sources which could possible to implement of
 

minimization.
 
2 	 Making plan of a system which would applicated or modified on
 

process, for example :
 
- Recycling system on plate solution or pre-treatment solution
 

with use evaporator system or the other system.
 
- Changing rinsing practices to reduce both the volume of the 

collected waste water and the concentration of hazardous 
material in the water, example: application of spray rinse 
system, etc. 

- The ferfect treatment on the treatment of waste that would
 
become the industrial disposal.
 

3. 	Use deionized water on the process solutions and rinse
 
solution to minimize problems in the process.
 

BEST " 



or solution will4. Use the filtering system so that good quality 
be 	 kept clear. 

knowledge of management of the5. Train employee about 
and waste treatment practices.

minimization, safety & health, 
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APPENDIX A
 

CORPORATIONS AND AGENCIES VISITED
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APPENDIX B
 

FIGURE AND PHOTOGRAPHS
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RINSE WATER DISTILLATION
 

r-

I'­
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FEED FROM STORAGE TANKS 



--

DISTILLATION RESULTS 

M Typical feed rate =25 gallons /hr 
@ 30 PPM. average metal content, pH 2- 9.5 

F 

0'Typical water return rate =25 gallons /hr 

@ <1 PPM average metal content, pH 6.5 - 7.5 
Typical concentrate @ 9000 PPM 

Cost per gallon recovered = $.03 
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ACID DIALYSIS EQUIPMENT 

WASTE METAL - DI WATER 

WASTE ACID CLEAN ACID
 



73 

ACID RECYCLING EQUIPMENT 

10 GPD Dialysis cell 

50 pair stack of polymer membranes 

2 impulse pumps and tubing 

supply and storage tanks 

Feed
 
DI water
 
Metal Bearing acid
 



ACID DIALYSIS RESULTS
 

Test 1 

(start) 

4.9 Normal Nitric Acid 

60 gml copper metal 

Test 2 

(start) 

9.4 Normal Muriatic Acid 

10 gm/i copper metal 

14 gm/I iron metal 

(finish) 

3.9 Normal Nitric Acid (79.5%) 

7.2 gm/I copper metal (88%) 

(finish) 

7.1 Normal Muriatic Acid (75.5%) 

1.1 gm/i copper metal (89%) 

3.1 gm/i iron metal (77.8%) 



€ .- •
 

InstaLaLion of fume scrubber to depuraLion gases
from the treaLment. Lanks producing harmful fumes. 
(Metal surface Inc Bell Gardens & Acteron Co Pedwrod CiLy.CA 
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Rinsing practice with counferflow rinse system 
that has completed with drip fray and spray rinse 

Acteron Co,Redwood city, CA) 
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Jack Morgan, Plant Manager of Electrolizing Inc. 

does explaining about recycling of plating solution 

Electrolizing Inc, Los Angeles, CA 
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Deionized water more used in rinsing process practice 
Acteron Co, & Santa Clara Pilating Co. Inc 
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Discussion with Jim. Midte ( President of CSI Inc. 

He's describing about techniques of waste minimizntion 

Acteron Co & CSI office 
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Chris Steffan, Sfaff of LLNL does describing efforts 
on waste minimization in LLNL etectroplai ng focilify 
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Empicyee 51ways wesr work Pqu;pm.en­
whi s doing the job
 

Santa Clara 
 :.In 
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Emergency shower Z eyewash 

Acferon Co. ) 
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Separation system of incoporible mcferIGcs 
(iefoL surface Inc, Bell Gardens,CA 

*C 
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Gten C. Neustedter, President of WTS Inc. does expiainsng 

work system on the equipments of wastewater treotment 

of WTS facility. 
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SAM BELL
 
PRESIDENT 


(3101 927.1331 

METAL SURFACES INC (213) 773-4050 

6060 SHULL ST. P0 BOX 2%60 (7141 S21-4112 

BELL GAROE?- CALIFORNIA 90201 0521 (21.I 7734055 

popI~ CHEMICAL SOLUTIONS, INC. 
ENVIRONMENTAL CONSULTINIG 

JIM MIILLE 
PRESIDENT 

1elptng Jndu iry). eef Its Environmental Goo Is 

- 400 Miln Slreel. Sudo 203 Tel: (510) 426-1816 
Ploasanlon. CA 94566 Fix. (510) 426-1889 

S0IT B.S.\ITII1. BUCKIAN & 

ASSOCIATES. INC. 

m A. I I.X'S,)N. CA. .. n .. ,
 
ijnagr 3C. 


ILa .n~clc, rih¢e Mhcmun 0.1,5. CA%91 &n.3USA'ci.\r 

CI*i.io \.Ihinn. DC lu.Ang., Bru xlJ 

'.JACK MORGAN4C CI•,f 	 PL."T M -I'l-GER 

7G7 

dense chrome plating 
specialists 

IS019 C*-ws C.701 

Los xA"..t' C-11f 90011 Hou$1Ix.tIU$ 77020 
121317A4716 17131679 412 

' brld Environment: Cecntr 

A1I.E JONG ' I I 1(ION(; 
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I Tit:4700 
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N. oo VA X '-212- 6Ill.lI03 

Susan 8. GrantGeneral klanagef 

'I 947 Hooper Avenue 

Los Ange'es 
Cahla S0 11 

Dense Ctvome Plabrn Spedalists 	 Tel 213 749 7876 

Fax 213 N9 9880 
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MarkNational 
OperationslField Services 

3065 N. Sunnyside Tel: (209) 291-6144 
Fresno. CA 93727 Fax: (20',) 2914926 

UNITED AIRLInES 

Steven F. Sulglt United Alilne: 
Facilities and Eng. Bldg. 49 . SFOFL 
(415) 634-4576 San Francl~co Ifil'l Airport
FA X(415) 634-4551 San Franclsco, CA 94128 3800 

Glen C. Neustedler 
PresidentUneiyoC::oa 

Mark$41NC Lawrence Livermore 
Laboraory 

Wastewater Treatment Systems Inc. 
1235 Elko Drive 
Sunyvale. Californa 94089 
Telephone. (408) 541-8600 
FAY . ( 4 0 8 ) 5.11 8 6 15 .,, . 

,_ 
= 
?e,,. 

. 

Jack W. Dint 
Section Leader 

MateriaLs Fobrication DiAstor 

P.O. Box 808. L-332 (50) 422-8342 
FA X (5 10 ) 4 2 2 - 12g4 

(415) 369-5217 
EXr. 14 

Patrick Burt 
PRESIDENT 4_ __g/_ _ 

11I1ALJ7TERIV MR-FPfRATIoDtJ 

851 Shasta Stheet. Redwood Ciry. CA 94063 
FAX: (415) 364-9748 

,,2. .D, -IRD -N 

pscientific, 
510/0820-7583 

E 

Jim Elliott 
Magketng Manager 

L - CA 94521 

. -,, ....* .9., ,,60 ' SAriATQ.GA AVE . SUITE 213 SAN JOSE * CA 95129 



Thomas L Coss 

(408) 727-93 15 CXL21
 
FAX: (408) 748-0987


,SAINTArI.ARA 

PLA-IING Co INC. 

1773 Grant SircctSanta Clara. CA 
95050-3984
 

(408) 945-5300
 
FAX (408) 945-5442
 

ALEX EKSTER P.E., Ph.D. 
SAlITARY ENGINEER 

CITY OF SAN JOSE
 
WATER POLLUTION CONTROL
 

700 LOS ESTEROS ROAD. SAN JOSE, CA 95134
 

Glen C. Neustedter 
President 

WAZTMATUTILEAfl4D 

Wastewater Treatment Systems Inc. 

1235 Elko Drive 
Sunnyvale. California 9-1089.
 
Telephone: (408) 541-8600
 
FAX: (408) 541-8615 ,- '... .. !
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MISSION 

Environment Center contributes to sustainable development worldwide byThe World 

*trengthening industrial and urban environmental, health and safety policy and practices.
 

To 	achieve this mission, the Center:
 

Maintains an independent and non-advocacy position. 

" 	 Seeks to integrate environment, economics, energy and education. 

Establishes and promotes partnerships among industry, government and non-governmental" 
organizations. 

" 	 Serves as a bridge for the exchange of information and expertise among industry, 
government and non-governmental organizations. 

* 	 Provides training and technical cooperation programs staffed by volunteer and other 

experts from industry, government, academia, non-governmental organizations and uve 

general public. 

Encourages corporate environmental leadership and responsibility worldwide by providing" 
international public recogniticn for outstanding accnmplisliments. 

HISTORY 

The World Environment Center is a not-for-profit, non-advocacy environmental organization. 

Although independent since 1981, WEC was founded in 1974 with seed funding from the United 

Nations Environment Programme. Today the Center is funded by industry, government, 

international organizations, corporate or private foundations and private citizens. 

Initially, WEC published the bi-weekly World Environment Report and a number of 
In 1977, the Center made a conscious decision to drawenvironmental information directories. 


industry into the environmental policy dialogue with the creation of its International Environment
 

Forum (see IEF).
 

In 1981, WEC held the first of four major conferences on the links between the environment and
 

development, drawing representatives from industry, government, non-governmental and
 

international organizations, academia and the media from countries around the world.
 

In 1982, after earlier pilot activities, WEC launched an industry and government supported pro
 

bono environmental technology transfer program, the International Environment and
 

Development Service (see IEDS).
 

In 1985, the first WEC Gold Medal for International Corporate Environmental Achievement was 

presented.
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World Envircnment Center
 
Industrial Waste Minimization Assessment Program
 

Indonesian Metal Finishing Industry
 

United States Study Tour - December, 1993
 

The World Environment Center (WEC), through a cooperative agreement with the 
United States-Asia Environmental Partnership and the United States Agency for 
International Development in Indonesia, is supporting sustainable development by 
strengthening industrial and urban environmental,. health and safety management 
policy and practices in Indonesia. WEC is demonstrating, through cooperation of 
U.S. technical experts, the environmental and economic benefits resulting from
 
no/low cost waste minimization techniques in the metal finishing industry.
 

Waste minimization assessments have been conducted at eight Indonesian metal 
finishing facilities over the past two years. The waste minimization assessments 
focused on the identification of no/low cost practices a;ld techniques that can reduce 
the discharge of pollutants and improve worker health and safety. Upon completion 
of the assessments, a technical waste minimization workshop was held in Jakarta for 
approximately 40 industry, government and non-government managers and design 
engineers. The workshop summarized assessment observations, presented 
Indonesian waste minimization success stories, and provided the exchange of waste 
minimization experience from Indonesian industries to other Indonesian industries. 

WEC is currently coordinating a U.S. study tour for six Indonesian representatives 
(two from governmer,.'and four from'industry) during December 6-18, 1993. The 
objective of the U.S. study tour is to prbvide the participants with an intensive 
overview of technologies and management practices implemented in the U.S. which 
enhance waste minimization and improve worker health and safety. The study tour 
provides the Indonesian participants and U.S. counterparts with a unique opportunity 
to exchange experiences with respect to environmental, health and safety 
management and provides a basis for continued, interaction and international 
cooperation regarding the metal finishing industry's response to heightened 
environmental standards and regulations. 

Participating host facilities will provide a walk through facility tour and brief the 
Indonesian representatives on issues regarding waste water treatment and 
management, solid waste management and disposal, and measure3 taken to ensure 
worker health and safety. Upon return to Indonesia, the study tour participants will 
conduct a second waste minimization workshop to share their experiences gained in 
the United States. 
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WEC WASTE MINIMIZATION PROJECTS
 

INDONESIA: 1992-PRESENT
 

1992:
 

May: 	 Waste minimization assessment of three metal finishing plants, followed 
by a one-day workshop/seminar on waste minimization. Two WEC­
sponsored U.S. experts visited the facilities. 

June: 	 Waste minimization assessment at two pulp and paper facilities. This 
assessment involved observation of the current waste 
minimization/pollution control activities and facility operation. Two WEC­
sponsored U.S. experts visited the facilities. 

August: 	 Workshop in Los Angeles, California to develop a comparative city case 
study on mobile sources of air pollution, in preparation for "Megacities" 
conference, 1993, Jakarta. 

October-
November: 	 Second round of waste minimization assessment for the Pulp and Paper 

industry. One facility was visited by a WEC-sponsored U.S. expert. 

December: Waste minimization assessments of 5 textile plants in Bandung, 
, " Indonesia followed by a one-day workshop/discussion to review audit 

results with plant managers. Two WEC-sponsored U.S. experts 
participated in the waste minimization assessments. 

1993
 
February: 	 WEC sponsored the "Megacities onthe Pacific Rim and the Burden of Air 

Pollution" conference in Jakarta, Indonesia. This conference and 
working session addressed air quality concerns of eight major urban 
centers in the Pacific Rim. Topics included: Stationary sources; Mobile 
sources; Health and economic concerns; Institutional and regulatory 
frameworks. 

April: 	 Third round of waste minimization assessments for the Pulp and Paper' 
industry. Four Indonesian Pulp and Paper facilities were visited by three 
WEC-sponsored U.S. experts.
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June: 	 Second round of waste minimization assessments at metal finishing 
facilities. Eight facilities were visited by two WEC-sponsored U.S. 
experts. 

July: 	 Pulp and Paper Workshop: 

This workshop was specifically designed to follow the pulp and paper 
plant waste minimization assessments conducted during the past year, 
by the three oxper.ts-who performed.thoge assessments. The workshop 
addressed industry-wide needs identified during the assessments. These 
needs included improved sampling and analysis of waste streams, 
knowledge of raw material used, and knowledge of manufacturing/waste 
minimization principles and assessment practices. Workshop participants 
will be selected for further intensive training with the agreement that 

they serve as waste minimization trainers for the Pulp and Paper 
industry. 

October: 	 Metal Finishing Workshop: 

This workshop was designed to follow up waste minimization 

assessments in the Metal Finishing industry sector ccnducted during the 
past year. The workshop addressed: Environmental management 
programs and waste minimization principles and assessment practices in 
the following areas: Electroplating, wastewater treatment, principles of 
rinsing, cyanide (chemical) safety and control, recycling and recovery, 
process rr dification. 

October: 	 -Two week Pulp and Paper Study Tour of medium sized pulp and paper 

facilities in the United States. 
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ENVIRONMENTAL POLICY STATEMENT
 
Metal Finishing Association of
 

Southern California
 

The Metal Finishing Association of Southern California (MFASC) supports the uniform enforcement 
of all current Local, State and Federal environmental laws. We strongly believe that protection of the 
environment is, and must continue to be, a primary objective of our Association and its members. 

We will vigorously support all equitable and reasonable regulations designed to achieve that goal and 
we condemn those who would purposely evade those regulations. 

Waste, both toxic and otherwise, is a natural by-product of our industrial society in general and of 
our industry in particular. This waste generation is not by design; it i. not what we would wish; it is 
..ierely the natural result of the processes of an industry doing its best to meet the demands of the 
marketplace in this very complex and sophisticated world. 

Therefore, rather than dwelling on the negative aspects of what has gone before, we intend to try to 
encourage a spirit of cooperation. Cooperation between the generators of waste, the public, which 
benefits from the end-products of the processes causing the waste and the various governmental 

..agencigs and authorities charged with the responsibility of protecting the public and the environ­
ment.' 

In order to be successful, however, this cooperative effort must be supported by a responsible and ob­
jective media. We urge their examination and participation and will respectfully point out that 
outright advocacy and sensationalism only obscure the issues and retard rather than promote 
resolution. 

In its efforts'to attain these goals, the I.rASC will attem*nt to initiate and maintain an ongoing dia­
logue to communicate its point of view on relevant issues to the public, to government and to the
 
media. These issues may be of an informative nature, or they may involve technical considerations,
 
but in all cases they will be pertinent to our concerns of managing wastes in a safe, economical and
 
efficient manner. 

As a part of this policy and as a part of MFASC's service to its members, we will attempt to keep 
them as up-to-date as possible on the issues of the times, on current regulations and on methods and 

technologies to meet those regulations. We are mindful that if we, as a society, are to be successful in 

protecting ourselves and our environment, we must, as a primary goal, seek the development of al­

ternative methods to the disposal of toxic wastes by land filling. One such method, which we 

strongly support, is centralized facilities that can take in, treat, recycle, recover or destroy waste from 

industry. 

Metal Finishing Association of Southern California
 
5000 Van Nuys Boulevard, Suite 400
 

Sherman Oaks, California 91403
 
(818) 995-7338 
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METAL FINISHING ASSOCIATION OF SOUTHERN CALIFORNIA INC.
 

STATEMENT OF POLICY 

The members of the Metal Finishing Association of Southern California wish to remind you 
of the. established practices of the metal finishing industry in processing your materials. 

In order to avoid misunderstandings, we are setting forth below conditions under which 
your material will be accepted by us for processing: 

1. 	 Whenever we are given material with detailed instructions as to treatment, our 
responsibility shall end with the carrying out of those instructions. Type of material, 
tolerances and specifications for processing shall be declared in writing prior to our 
processing. 

2. 	 Our liability for any cause is limited to the cost of direct labor and material of the 
product directly damaged by our processing or three times our processing charges 
on such material, whichever is the lesser. Charges for our services are based on 
this Policy limiting our liability. 

3. 	 Uability greatc:.than that outlined in parag[aph (2) above will be assumed by us 
only when so agreed in writing by us. In such event a higher charge may be made 
for our services. 

4. 	 Parts, materials, etc. as processed by us shall be presumed to be accepted as 
satisfactory by you if we are not notified of damages, shortages or other 
discrepancies within ten working days of your receipt of the same. 

Rejected parts must be returned to us for rework. Further processing or assembly 
of rejected parts, materials, etc., by you or any other part, shall constitute a waiver 
of any liability on our part. 

5. 	 Where operations o "processes performed by us are in the nature of "salvaging" 
parts or material, the work is accepted on a "best effort" basis and no ;!ability shall 
attach to us unless previously agreed upon in writing prior to processing the job. 

6. 	 In the event that results of metal finishing operations are unsatisfactory due to 
metal imperfection, changes in grade or composition of materials, manufacturing 
and/or fabrication imperfections, usages for which the plating or other finishing 
operation was not reasonably designed, and similar variables over which we have 
no control, the customer would be required to pay the contracted amount for the 
finishing operation performed. 

We trust you will agree with us that the conditions above set forth are realistic and 
reasonable and that acceptance of the material for processing subject to such conditions 
will permit us to continue to provide quality metal finishing at an economic price. 

5000 Van Nuys Boulevard, Suite 300 - Sherman Oaks, California 91403 @(818) 995-7338 
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PROGRAMS
 

International Environment Forum (IEF) 

The IEF is a group of 60 major mulcidhational manifacturiag corpo.ations based in eight countries 

and engaged in nine industrial sectors with operations ort six continents. Th'e IEF meets quarterly 
for off-the-record discussions of environmental, health, safety and resource management issues 

with senior policy-makers from around the world. 

WEC offers the IEF proprietary programs, including the Country Profile Program which, through 
reports produced by and for IEF companies, supplies detailed information on environmental, 

"
 health and safety requirements in over 20 countries worldwide. 

WEC offers workshops that promote the inter-sectoral exchange of information and experience 
in such subjects as corporate international environmental management, environmental auditing, 
waste minimization, total product life-cycle analysis and waste remediation practices. 
Additionally, WEC coordinates the joint development of training programs to provide IEF 
companies cost-effective, culturally-relevant solutions to the steadily increasing need to transfer 
skills, technology and information to operations worldwide. 

International Environment and Development Service (IEDS) 

Using volunteers and other experts, contributed services and materials from industry, government, 
academia and non-governmental organizations, IEDS provides pro bono assistance worldwide to* 
enhance industrial and urban environmental, health and safety management policy and practices. 
To accomplish this, IEDS conducts: 

* 	 institutional and factory assessments; 
* 	 technology cooperation and training workshops; and 
* 	 study tours and on-the-job internships for environmentalists
 

and government and industry officials.
 

Travel and management costs are funded primarily through cooperative agreements with the U.S. 
Ageicy for International Development. Other funding comes from industry, the U.S. 
Environmental Protection Agency, the World Bank and private citizens. More than 250 activities 
have provided opportunity to work with or training for 700 professionals from 28 countries. 

WEC Gold Medal for International Corporate Environmental Achievement 

The WEC Gold Medal honors multinational corporations having outLanding, sustained and well­
implemented, worldwide environmental policies. It may be awarded annually by an independent 
international jur.y of distinguished environmentalists from academia, government, non­
government,.i organizations and the.raedal-winning company of the previous year. Past recipients 
of the WEC Gold Medal are Xerox Corporation (1993), The Procter & Gamble Company (1992), 
Rohm and Haas Company (1991), IBM Corporation (1990), The Dow Chemical Company (1989), 
The British Petroleum Co. p.l.c. (1988), E.I. du Pont de Nemours & Co. (1987), Exxon 
Corporation (1986) and 3M (1985). 

Rev. 7/27/93 
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COMPANY 
PROFILE 
INTRODUCTION 

Wastewater Treatment Systems, Inc., (WTrs) was founded inApril 
1985. With more than lilteen years of experience inthe industrial 
wastewater treatnient industry,the founders brought togelher 
considerable knowledge and technical capabilities inthe chemical, 
mechanical, instrumentation, and process design fields of industrial 
wastewater treatment. This knowledge and these capabilities, combinedwith years of proven achievement in providing successful wastewater 

treatment system installations, have made WTs an industry leader. 

ws was ounded wilh the objective of providing high 
equipment combined with unsurpassed profesedonal ebyiTeering 
services and supCrt. This objective was to be fulfilled through 
develop:ment of standard, packaged equipment used fort reatment of awide variety of industrial waste etluents. Inaddition,these products and 

installations would be supported by the formation of adiversitied staff of 
engineers and field support personex.These individuals arethe key tomaintaining ahigh 	quality product furnished with the required suppot 

equipment~~ ~ ~ ~combinlwihusrasdnrfsinlginerninstallation of WTS products.and service to ensure successfl h aWTS 

WTS isa member of lheThames Waler Pilc Group, an inte-
national supplier ofwater, process fluids, and wastewater treatment. 
From the smallest indistrial user to the largest utility, Thames Water 
companies provideaco package o products and services. WTS'sthplete f 
prominence inthe induslral wasteaer treatment industry isensured 
by Iheir integration with Thames Water Plc. This givest, s the financial 
slrergth of the Thames Water batance sheet, as well as Thames Water's 
experience as amalor supplier o wastewalter products and services, and 
utility operations. 

S T a . e Wt. r b.. ar 

Today, W'TS has achieved and maintained its founding objective.
Tsiscnimdbytedieseln of highqualiy,stadar products 
now offered by WTS, and by its many successful installations located 
throughout the world. 
WTS SERVICES 

Fil'd Support: 

WTS understands successful system performance relies on 
effective field installation, commissioning and ongoing .service. WTS 
maintains an independent staff of field engineers and technicianscapable of providing the following support unctins: 

° Project Management • System Commissioning 
•Turnkey Installation • Pedormance TestingM ctualiyiOngoing Sh Ot yan 

Emergency Repair 
the 

• Troashooting 	 s 

Commitment to Field Operations is a key tactor to the successWTS has achieved 	 inthe industry today. wTs continues to offer and 

works to provide unequaled Field Support to its installed customer base. 

Engineering 
f supports its manufactured- Evrgncyenaninrnproducts and rnstalaeonsieeing 	 by 

maintininlg an engineering staf encompassing the following
disciplines: 

Mechanical Engineering Electrica Engineering 
Chem l Engineering * Manufacturing Engineeing 
Civi Engineein e em Eierin
 

g g

WTS has developed this group of engineers to ensure quality 

design of its manufactured products and competent support or it s 
equipment installations. This fevel of engineering expertise is a 
mandatory element for successlulty supporing today's evolving 
industrial.wastewate treatment requirements. 

i s md p d is 
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WTS PRODUCTS 
Packaged Systems: 

WTS olters the linest inpackaged industrial waste-water treatment 
systems. These system designs are primarily based upon proven, 
conventional treatmenl technologies enhanced by specialized process 
engineering and state-of-lhe-art automa-:on.. The .,ckaged un;;s are 
installed as stand-alone systems. or easily incorporated into more 
complex, specially engineered systems. Typical treatment applications for 
the packaged plants are: 
"Heavy Metals Removal * Fluoride Removal 
"pH Neutralizatiun • VOC Removal 
* Cyanide Destruction e BOO/COD Reduction 
• Arsenic Removal - Oil/Grease Reduction 
* Waste Evaporation - Water Recycle 
"	Aqueous Cleaning - Semi-Aqueous Cleaning 


Effluent Treatment Effluent Treatment 

&Recycle &Recycle 


The packaged systems can treat waste streams containing 
concentrated and dilute levels of contamination. Standard systems are 
based upon continuous Ilow and batch treatment processes. The systems 
are oltered with all peripheral devices necessary to provide acomplete, 
functional wastewater treatment system. 

F. 	 " 

-Ogg= 	 -, - - - - - . ­
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A 
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"I .Telephone: 

Engineered Systems: 
WTS provides detailed design, and manutacture of specialized 

equipment for cuslom engineered wastewater treatment projects. This 
capability, togethe with our standard packaged systems, allows WTS to 
provide,'gh quality equipment to meet the many diversified needs o 
industrial wastewaler treatment. Treatment equipment for,non-standard, 
engineered applications includes systems such as the following: 
* Ammonia Treatment 
e Phenol Treatment
 
- Tanker Truck Wash Ettluent Treatment
 
• Sodium Azide Treatment 
* Landlill Leachale Tiaatment
 
- Laundry EtIluent Trealment/Recycle
 
* Vehicle Cleaning Effluent featment
 
9 Zero Discharge
 
- Existing System Rebuilds/Upgrades
 
* TDS Controls 

These non-standard, engineered systems typically incorporate lhe 

same state-of-the-art automation included with WTS packaged products. 
These systems are also oltered with all peripheral devices and WTS 
service necessary to provide acomplete functional wastewater treatment 
system. 

41 
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...	 WASTEWATER TRATME:T 

SYSTEMS INC. ~ J k 

Wastewater Treatment Systems Inc. 
Elko Drive 

Sunnyvale. Calirormia 94089 
(408) 541-8600 

.FAX: (408) 541-8615 
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ANOTHER.WASTEWATER W-:.-- TE
 
- - kS*--o-- STESJNC REAME.. 

r~~he~diu6-L0AIN-.-:,- _46 .. I: 
Tulahoma-,Tennessee . -... ,. , ,,.*,, . - ., .. ,..' -,....1,...., *,. 

- . ,..... ,.............. ,, , - . ', outhUn for Service, In( 

. .. * . ..j . -.­

*SCOPE OF SUPPLY: THE PROBLEM: 

Process design, manufacture, delivery and InNovember of 1992, Mid-South Laundry, of Thiahoma. Tennessee. car 
commissioninci of all the mechanical, to WTS with the folloing water treatment problem: 
electrical, instrumentation and control 
equipment required for pre-treatment of Local receiver guidelines required that they reduce the level of the 

the laundry's effluent. contaminants from their wastewater outflow:
 

Oils and Grease Organics
*Residual*PROJECT DAE*
DATte comiiovember 19 Heavy Metals Detergentse -


System codessined i-antNoveber, 1 . Suspended Sodrdsc
 
the laundry's conmtrouhirwt. wtro~w
e~~~~luent, 


An eoonomy-conscious company, Meid-South needed a solution that WO 
e lboth satisfy these environmental regulations, and be economically fesib 

WTS went to work on the problem, supplying conventional chemic 
eupmeSt Cphysical an eye to efficiency performanrequiAed treatment methodology with 
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TACID CAUSTIH 

rto" .. /.'v r pt,'" ' . I. EOA MthR fIToREUVL 
HI asILLONS.5O 

N erut=A|[sMG tO rIAviT teMEN 

t.o.. f. eodthffun 1--reqire, insallng-- r"o 1 ce 
th 

" "° ' ' tinludeswcecaiaint.ansiMid-So,',u th,,installed a f lw 

I 'I AR,.
GTHE SOLU1TION:-LU 

based upon usit
WTS designed a multi-phase treatment system, 

t step - to remove large fibrous solids fro
standard WTS products. The fi 

scre
the effluent - required installing a rotary ascreen.necessityBeyondinlaundriesthe whic 
Nlid-South installed a flow eulaization tank 

have highly variable leveof effluent contamination. 

Next,- the effluenteis pumped into a O5-7a-avytei 
tr

separation process. Chemical pretreatment also takes place at this stage 
uses lamella style inclined tubes to enhance 

-. .€.::.- .. , 4eparato., which .................. 
 Y 
the process to demulsify the oils and grease. 

.... 1.,:T- hcD.-:rM.dE... ..:ug, ,, 
Beyond the oil/water separator, the effluent moves to the WTSiMiK-, 

,:,Tv".. ,...-_-.5 Gvf-. ,,.:.., , e-
i %,,.,. ... ..- hmicl recpittio/clriicaionsysemfor removal of the remainii 

@,]Gmae~lac~-. ,.,.:-:.:< 

This system provides chemical conditioning and pH adju. 
. . .contaninates.p. 

ment for effective precipitation of heavy metals and residual oils ai 
Heay Metas'.ag ... , pp.-...' 

grease. The precipitate is then flocculated using anionic polymer, ai 

removed from the effluent using a lamella style clarifier. 

4 At this point, the effluent leaving the HMR-75 is typically in complian
EFLENT.QUALITY:.:' " "- " "" MF'. ,.. .z' 

- --

with environmental requirements. and with no indication of color. T 
•Od/G e. . .- '.., .p ." 

.
 
, ., - % , 

..e stha 0.4 ppmppm 
'.' ,.-. 

only when very heavily soiled laundry is being washed.
. t an 1 .ppm 
f,,ilowing treatment steps are precautionary and typically come into p] 

. ,,;"'' 7::;;. . .essthan0.1 ..... ,, ' ..Cadmiumf%-".. . .,.-Ca ' 
effluent leaving the iR-75 is pumped through, a mlLM~daf=t_.th I~JQ.'1.0The,Letad" C ,. ' "" .,. "" .as than'. .0PPM.Sus .;s any residual suspended solids, and a subsequent activat,e,,-,.,,, .. N othntremoveWaeClrt':.".' 

carbon filter to remove residual organics. Finally, the effluent is discharg 
~ iil6~Nclr

-Water Clarity n~~ . 
into the sanitary. sewer, meeting the pre-treatment requirements estc 

lished by the rece.iving authority. 

TEMrWASTEWATER 
' S-,Y'n~ms INC.S- ! -
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1235 Elko Drive 
Sunnyvale, Californua 94089 

Telephone: (408) 541-8600 

FAX: (408) 541.8615 

part ofthe Thames Water Plc Group 
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EXXFLOW CROSSFLOW MICROFILTRATION 
r 

The EXXFLOW crossflow microfiltration process occurs'in an array of permeable textile tubes. 
Manifolds are cast onto each end of the cloth filter to form modules which are connected to a 
pump for liquid inlet and to a back pressure valve at outlet. Upon introducing liquid flow into the 
tubes and regulating outlet pressure, suspended and colloidal matter in the liquid to be treated 
forms a thin film cake layer on the internal surface of each tube. This layer is called a "dynamic 
membrane" for its membrane-like characteristics. Other terms used are "filter layer' and "pre-coat 
layer". Should the quantity of suspended 
matter in the feed liquid be insufficient to form 
a filter layer, a small amount of filter aid 
compound is added to the initial feed. Filter 
layers or membranes of widely different FFILTRAT 
characteristics can be produced by using EXXFLOWTT-FILTRATION 
different treatment chemicals. TECHNOLOGY 

To become treated product liquid, or - ­
permeate, the feed water filters radially TEXTILE FILTRATEFLEXIBLE 

through the membrane layer and out of the TUBE N 
textile tube walls for cc:lectior at the. base of .. ' 
each filter module. The debris removed from DINMIC MEMBRNE 
the liquid becomes concentrated and is swept 
out of the tubes with the remaining liquid 
which is called reject concentrate. 

It is from the longitudinal or "crossflow" passage of the feed liquid along the filter cloth tubes that 
the process derives its name. 

EXXFLOW crossflow microfiltration plants are 
of modular construction employing a number 
of manifolded filter modules. Modules are 
connected together either in parallel or in EXXFLOW 
series with each other. CROSSFLOW MICROFILTRATION 

DYKAWU~=1INo '' MITRATE 

Ease of cleaning is an important feature of .<,,,,,, 
EXXFLOW crossflow microfiltration, i :. . : 
distinguishing it from standard membrane 
microfiltration. In most cases, cleaning is 
simply a matter of momentarily stopping the RT / MTR,, 

feed resulting in tube collapse which causes .ETUBT"E 
the thin cake or membrane material to be 
dislodged and flushed out with the reject flow. 
In other applications, chemical cleaning in 
place is used. 

CO8ESI A\ C... 
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EXXPRESSTM AUTOMATIC TUBULAR FILTER PRESS
 

Wastewaters, or dilute slurries containing 
concentrations of 2 to 20% solids or more can 
be dewatered if pumped into filter 
operating with all tubes in parallel in 

modules 
the dead 

MMSPN 

CRoooAS N 

,ILTRATZ I 
-

end mode. This mode is achieved by closing the 
outlet valves at the reject end of the module. - -

The slurry forms a cake layer on the internal PUEu_._,-' 

walls of the tubes. Its associated water 
permeates through the cake layer and escapes 

TUSK 
\ 

as filtrate on the outside of 
dewatering cycle is complete 

the tubes. The 
when the cake EXXPRESS 

SLUDGE DEWATERING
TECHNOLOGY 

CAU BUILDUP 

EXPRESS DEWATERING layer reaches a controlled thickness. The solids
 
TECHNOLOGY discharge cycle then commences by opening the
 
CLEANING CYCLE PRE3 RoLER outlet valves and traversing the module with 

,E T ,B 3U03rollers. The venturi formed by the rollers creates 
a high velocity with the incoming water and 

" U -&WTflushes the solids down the tubes and onto a 
" :dewatering screen. 

-- LER s~'e UBr'sETou toI Ccmpared conventional dewatenng devices, 

.0.,including centrifuges, plate and frame filter 

II presses, vacuum and belt presses, the 
(EXXPRESS) has the following advantages: 

Lower installed capital cost 

Use of the same filter cloth as EXXFLOW 

No chemical additions are required 

Low operating pressures are used resulting in lower cost of operation 

EXXPRESS is self cleaning and automatic 

Sludge from water treatment processes and industrial sludges including toxic and 

hazardous materials 

EXXPRESS produces superior quality filtrate 

NOTE: "EXXFLOW AND "EXXPRESS' ARE LICENSED TRADE NAMES OF EPOC WATER, INC. 
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The _XXFLOW core technology is based upon the highly specialized woven textile tubular array 
and its post weaving treatment as well as on the formation and maintenance of dynamic layers, 
or membranes, and cleaning techniques. 

is achieved with-the EXXFLOW crossflow microfiltrationA uniformly high quality permeate 
process. Removal of virtually all suspended solids down to about 0.1 micron has been 

demonstrated in countless laboratory and field trials. Other experimental work indicates that 

EXXFLOW can be developed to produce a low pressure process to reject high molecular weight 

dissolved solids. 

The process has many advantages over conventional treatment process: 

Most liquids are treatable without the addition of filter aid chemicals 

Specialized membranes can be formed to produce the desired quality of treated liquid by 

using standard chemistry. 

EXXFLOW is a low pressure process (20 - 35 psi) with a low crossflow velocity (3 - 6 fps) 

The single stag, treatment produces a treated liquid having no suspended solids greater 

than approximately 0.10 micron. 

Cleaning of the filter cloth is easily accomplished 

Water recovery is very high: Usually greater than 97% 

Coagulation, settlement, clarification and filtration occur in the same process - usually 

without the need expensive of polymers or coagulant additives 

Liquids of wide pH range, from strongly acidic to strongly alkaline, can be processed at 

temperatures up to 90'C 

Extensive civil works and structures are not required 

Operation is simple either manually or in the automatic mode 
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CURRICUIJUM VITAE
 

N a m e Dadang Sudradjat 

Place/Date of Birth Majalengka/October 16, 1964 

Sex Male 

Addres Perum. Harapan Kita 
Jl. Teratai 27 Blok Al 
Karawaci - Tangerang 

Work Experience 
1990 - Present P.T. SUPEREX RAYA 

Head of Quality Control 

Education 
1989 Metallurgical Engineer, Sekolah Tinggi 

Teknologi industri Bandung 

1980 - 1983 Sr. High School 
Sekolah Menengah Atas PGRI I 
Majalengka 

1976 - 1980 Yr. High School 
Sekolah Menengah Pertama 
Majalengka 

1970 - 1976 Elementary School 
Seko]ah Dasar 
Majalengka 
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EXECUTIVE SUMMARY
 

The World Envir-crnent Center (WEC) in cooperation with United 
States Agenci for International Development (USAID) has launced 
waste minimization technique for metal finishing industry in 
Indonesia. The present two weeks study tour to the metal finish­
ing ficilities in United States, as Follow up Workshop Waste 
Minimization October 1993 in Jakarta. 

The waste minimization assessment focused on the identification 
of no cost/low coat practices and te_-hniqLes that can reduce the 
discarge of pollutants an improve worker health and cafety. Uponreturn tol thnd study, tour participantrz ,Will conduct a 

second waEte miWnmizatior work shop to share our e>:peri ences 
gained in the U-ited States. 

Acti;."i t i e dur-ing study tour include plant visit and 
seminar/presentation as follow 

i. Surface Metal Inc. 
2. Electrolizina. 

3. Seminar/presentation. 

4. Waste water Treatment System. 
5. Read Rite Corporation. 

6. Acteron Ccrporation. 

7. Schlaoe Lock. 

S. SaInta Clara Plating. 

9. United Air Lines. 

1 New United Motors.
 
It. City of San Jose California Water Pollution Control.
 

Some major finding during this study tour are as follows! 
A. Waste minimization technologies which have been put in 

practice are
 

- Install.,tion of double and triple rinses counter flow 
rin ses.
 

- Use of spray rinses over select process and rinse tanks.
 
- Adoption of conductivity, sensors to reQulate Water 
 condition 

and flow. 
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B. 


C. 

.
 

( 


- Membran filter system. 

Health and Safet, Equipfent 

- Safety glas s -- Face shields 

- Goggles - Protective goges 

- Respirators - E'e Wash statio.,s 

- Showers - Boots 

Waste water Treatment. 

- Fhisic and chemical treatment, is used in waste water 

treatment indus:rial plant. 

-",l chemi cal treP.tMrent is used in waste water pol utionNC 

cZn trol plant city sewer. The treatment consist, sol Id 

r.aarat i on, cl aEiication, aerated, removal ammonia 

1ltei o. and t , ,rinatIon. 

iEr r-om 


SCr; L --'. r.
 

I emiZc' 	 platinc tank to catcl toy e'!haust pipe 

Tc fitthe- i mprove the environment and ec=,no;ic performance of 

the metal finishinQ indu= try it-: Indonesia, the fol 1owi no 

a .-tivities are recmmended : 

1. 	A short day seminar for the top executives or the mill,s 

owners in which the Economical benefits of waste minimiza­

tion are clearly demonstrated.
 

2. 	In view of the present situation of the metal finishing
 

industry in Indonesia, the most effective low cost/no cost
 

practices that can reduce the discharge of pollutant 
 and
 

provide economic incentives is less chemical usage cleaner 

rinses, and reduced cost of waste treatment. Work shop
 

detailing in this topics and demonstration project would
 

be very helpful.
 

3. 	In recent time the awareness of environment and regulation 

in Indonesia is still weak. Government should strenght 

\ 	 the regulation's implementation and give penalties to 

comp--,nies that do not pay attenti'on in environment and 

health and safety in workplace. 

4. 	ince:itive should be given for companies/industries that 

nave imple. ented waste minimization program and also free 

t.ariff dut:.' for equ ent'that support the program. 
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WORLD ENVIRONMENT CENTER 
INDUSTRIAL WASTE MINIMIZATION ASSESSMENT PROGRAM 

INDONESIA METAL FINISHING INDUSTRY 
UNITED STATES STUDY TOUR REPORT
 

Ir. Berani Situngkir
 
Directorite General for Multivarious of Industry
 

Ministry of Industri 

I. INTRODUCTION
 

ThE. World v-::rent erter. through a cooperative agreement 
with The Litec t-sia 5nvironmentail Partner=-him and The 
Uniteu-taz.s AZencv for international deveLcpment *:USA~I) in
 
inuonesi a. upcriirt n sustainab1 e devel op ment by 
st rernsctnenirig industz.:-ial and urban environmental , health and 
sa.s~; I~t'aFaC~- ol+,-I and practices in Indonesia.
 
WEC -s dE:1csnEtrating, 
 through, cooperation of US tecnrin-ical 
e-xperts, the en-ironmenta! and economic benefits resulting 
f- om no cost "Aw cost waste mi nimi zati or, techni ques irn the 
metal fin'. hinq industry. 

W ste miin: ,iization assessment have een conducted at eight 
Indonesian metal finishing facilities over the past two years. 
Tr~e wast =e. minimiZa.tion assessments focused on the 
identification of no cost/low cost practices arid techniques/ that can redIces the discharge of pollutans and i mprove 
workers health and safety.
 

Upon corn etiorn of the assessment, a technical waste 
mffnimiati-, workshop for the metal finishing indu=tr' wast 
held in Ja,.arta for proximately 40 industry, goverment and 
non-govermnent manager and design engineers. The workshop 
stmmarized assessment observation, presented Indonesia waste 
ninimization suIccess stories, and provided the exchange of 
waste minimi-ation experience to other metal finishing
 

industries.
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WEC is currently coordinatinq a US stud-y tour for six 
Indonesi a representatives .two from goverment and four from 
industry) during December 6-18, 1993. 

Coordinator and Participants Study Tour 

- Tour Coordinator 	 Charles Jong Hwa Hong
 

Deputy Project Manager WEC
 
- Participants 

I. 	 Ir. B. Situnckir Directorate General for Multivari­

cus of Industry Ministry o In­
d i ',S: t r'.
 

. ir. DadaC Sudra jat : PT. Supera,: Paya
 

3. 	 Ir. Harr", Handani : Ernvirormertal Impact Management 

Agency 
4. 	 Ir. Ja,'a AoCUg P. : FT. YKK Indonesia Zipper Co. Ltd. 

Notion Division 
5. Suryanur S:afe'i 	 PT. Patoli pu Dinamika Komponen 

6. Ir. Widya Wicakana : PT. Probengkel
 
Acti vities during study" tour include plant visit and semi nar
 

as follow 

Cfompa,-o Plant Visited
 
- Metal Surface Inc. 
 December 6, 1993 
- Electrolizing 
 December 7, 1993
 
- 5'resentation by LLNL 
 December 9, 1993
/ 
r Waste Water Treatment Systems Inc. December 10, 1993 
- Read Rite Ind. & Acteron Corp. December 13, 1993 
- Schlage Lock Ind. & Santa Clara Plating December 14, 1993 
- United Air Lines and New Unitd Motor December 15, 1993 

City of San Jose California Water December 16, 1993 

',,Pollution Control 

The objective an intensive overview of technologies and 
management practices implement in the US which enhance 
waste
 

minimization and improve 	 worker health and safety. Upon 
return to Indonesia the study tour participants will conduct a 
second minimization workshop to share their e>periences gained 
in the United States.
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II. Findings.
 

II-I. Metal Surface.Inc. 

- Established
 

This Company Established 1954, 

- Location/Adress 

6"C61 Shull Street Bell Gardens 

Californla 9026I. 

Pn one 1!) 927131, (231) 7734050 
Fa:.:(2t) 77:4ci55 

Ferscin Visited and Title 

-c- F. Nielsen (F!ant Ergineer) 

- inr Cc c,-,17'-I zi in r 

Wor kpi ece that p ate are components such as 

eiectronic-s, air craft, auto mobile components, 

acccrdin to job crder. 

Type of Plating are Done 

- Electroless Gold + Nickel 

- Chromium Plating 

- Copper Plating 

- Sn Plating 

- Cadmium Plating 

Chemi cal material used that mixed with cyanide for 

the kind of electrolisis gold, cadmium and copper 

plating. 

- Process Ooeration
 

- Rack System Plating 

- Waste Treatment System 

The flow process has done as follow 

- Segregation type of rinse water
 

- Reduction He:avalent Chromium, Cr6 --- > 

- Oxidation of Cyanide
 

- Precipitation/Flocculation
 

- Clarification 

- Final pH Adjusment 

- Recycling water, used to process 

-Sludge.to happen within clarification tank 
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pressed and then done dryer.
 

S ludge dispoEal , send tn mini ng and give charge 

US.$. 153./Tone. 

- Waste Minimization 

Waste minimization techniques has done as follow 

- Ion exchange 

- Electro winning 

- Vacuum evaporator
 

- £pray rrnce
 

- Drip shield
 

- Drip Time
 

-- Hcuss keep.ing
 

- Lina E~ra-:;cn 

- Water Co2se:vation
 

- Material handling
 

Ges or mist, out from tank plating to catch by 

e:.:hauSt pipe scrubber. 

- Safety and Health 

To keep-t wacth saifety and health, wor -,ers to 

completed safety equipment ;see figure 3). 

11-2. Electrolizing Inc. 

- Establ i Ehed
 

This company established 1944
 

- Location/iAdress
 

1847 Hooper Avenue, Los Angeles
 

California 90011.
 

Phone :213) 7497876
 

- Person Visit and Title
 

- Susan B. Grant (GEneral Manager)
 

- Jack Horgen 'Plant Manager)
 

- Kinds of Platino 

Raw material that are plated are component such as
 

automobile, air craft, etc.
 

This company done electroplating special hard
 

platng . "... ... "
 

- Process Or,erations
 BL~t ,- ,:FL.E COPY 

- Rack sy/stem plating 
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-	 Manual -,,- - -­

-	 [ind o' ,-a~te ccnLE.-in are ChroafiUm and Acid, etc. 
- Flow process has done as follow : 

ChromiuimUT Reduct i on --- precipitation 
flocculation-U.1:t clar-itication --- pH Adjuste­

ment e recycling water. 
- Sludge -- Filte-r pre=s --- > cake dryer. 

--	 Sldoe dispo_.al seded to mining and give US.:1
I2..','i, Ton Fe. 

-	 Wa.ete M~iimizationr 

Waste i nI -i! zat i on tech-~ni c has done are 

- 'pray tinge 

rae 

- Sa-f.et'. and Health
 

- Weak attention, 
 empl oyees do not use safety 
equipment such as cloth protection, masker, etc. 

- Air Em.iEion 

Protect Lon the employees from gas/mist chemical, 
plating tank , cover-ed and to connect by valve 
e!haust scrubber to out side (see figure ... 4). 

11-3. Presentation Laurence 
Livermore 
National Laboratory
 

(LLNL)
 

Title Environmental 
Conscious Electr_.pla­

ting at LLNL.
 
Presentation by 
: 	 J.W. Dini 

C.P. Steffni
 
University of California
 

Lncation 
 : 	 Sheraton Fisherman Wharf Hotel 

2500 Masor. Street 

Sanfranci sco
 

California 94133.
 
Material 
presented : Fresentation to give three gene­
ration categories of waste reduction 
 to support
 
environmental manaoeasent program as fol low 
1. Good house keeping practices,inventorycontrol and 
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minor 	changes in operating practices.
 

2. Current techno!1jgy and material substitution 

3. Significant tecl.-ological advance in process
 

synthesis and engineering.
 

Complete material can see Appendices E.
 

11.4. 	Waste Water Treatment System Inc.
 

- Established
 

This company established 1925
 

Loc,-ati o
 

125 Elko Prive
 

unnvva1 e - Cali forni a 94OB89
 
roneE, .- E) 54!13606 

F:.: 4fS) 5419)15
 

- ' nVisited and Title
 

Glen C. Neustedter (Precident) 

Jichn B. Stranberg P.E Sr. Cmemical Eng. 

- Visit Result 

- This plant to produce several kinds waste 

treatment package portable such as indicated 

(see Appendices E). 

- The kinds of product are, agree use to small 

industry electro plating. 

11-5. 	Read Rite Inc.
 
- Location/"Addr-ess
 

3065 N-Sunnysi de 

Presno-CA-33727
 

Phone (2C;9) 241311
 

Fa>:. ,20 2914926
-

- Kind of Production
 

an,factu-es disk read heads
 

- Kinds of Plating
 

- Nickel Flatinq
 

- Copper plating 'non Cvanide)
 

Waste Minimization. -afet, Health
 

No datas because can not to see in plant, but 

We Were on I isi. ted treatment plant.t waste 
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- Waste Treatment 

Thi E comparn',, has membrane treatment system. 
Operation system can see at brosur (see 

Appendics E). This equipment very good,can to 

reduce rinse water Ni, Cu 14 Mg/i to become 

OLttput 0'2,05 Mg/i (Ni, Cu) and result of water 

can used to operation 99%. 

II-6. Acteron Corporation 

- Lccat ion.."Addr ess 

E51 Shasta Street 

Redvwood Cit ' CA 940671
 

F'-ocne 415? .. . 7
 

F,.:: 'I'415) ,4'T'743
 

- Fer-son '.)iE~ited
 

Fatricle Burt F'recident)
 

- Kind o1: F latino..'Coatino
 

Work peace that are plated are components o 

el ectronics, semi conductor, rrcrowave, optics, 

laser-, medicalaerospace, disk drice, defense, 

commercial, according to job order. 

- Type of Plating are done 

- Nickel plating 

- Gold plating 

- Rhodium platino
 

- Silver plating 

- Hard anodize
 

- Process Qoeration
 

- Rack System
 

- Manual operations
 

- Waste Minimization 

To reduce rince water, this comripany has. done 

as f c. I ol. 

- Instalation at dcuble and triple counter 

flow rinses. 

- Use of spray rinses over szlect proress and 

rinse tanks. 

- Adoption of conductivity sensor to regulate 

water condition and flow. 

r OPY 9BE?.-

C24e
 



- Segregation of rinse waters.
 

- Substitution o. less polluting proceses.
 

- Elimination o f vapor degreasi rig by usi ng
 

a svstem of dual soak cleaners with 

ultrasonic enhancement. 

- Use more del ute formulation such as those 

for Acid pikling. 

- Indoctrination and training employees to 

stress, how thEy can make a positiv."e 

ccontrobution to the environment. 

To do the ,jaste mini mizat ion technology 

a tcve, this compar. can to reduce water used 

as fol Iow. 

Pefore to do waste minimization. water that 

useo' !., GFD to become 1. 5:I GLF has done 

w. s te m inimzati on. 

EquiDment about waste minimization (can see 

Figure 5) . 

- Waste Water Treatment 

This pl ant has been used someone water 

treatment production of the waste water 

treatment system inc. 

Treatment process consist segeregati on water 

rinses, oxidation Cn, Clasification. neutrali­

zation and filter rress sludge. 

- Safety and Health
 

In the room workers, emplo/,ees are completed
 

safety and health equipment (see Figure 6).
 

- Air Emision 

This plant has constructed the exhaust pipe 

schubber to catch air emision from tank 

plating (see Figure 7). 

11-7. Schlage Lock Inc.
 

- Production and Kind Plating 

This company be in motion manufacturing part at 

lock and lock. Kind of plating has done Zink 

plating and non Cyanide Copper Plating. 

IC)
 

BEST ;".VADLnE M-OPY 



Pl ati ng proce-_=ed has done by barrel system 

and operated aLtomatic. 

- Waste Minimization 

- To reduce hazardous, the company Used 

chemical lE's hazardous. 

- Safety and Health 

Wor ker room very cl1ean and employees are 

comoleted safety and health equipment. 

- Air Euis-ion 

1c cat(-h mist/gas e; ist from p!atino has 

constructed e;haust pipe srLibber. 
blat eTre-,tment 

eE a r, processee i n V4ast e water 

trEa tmenI: wi L.h to do f 1 occul ati on, sedi men­
tiaior$, neutralization and filter press 

sl LuOqE. 

II-8. Santa Clara Plating Co. Inc. 

- Location/Address
 

1773 Grand Street Santa Clara, CA 95050-3984
 

Phone (403) 7299315
 

Fax. (408) 7480987
 

- Person Visited and Title
 

Thomas L. Cross (Precident)
 

- Kind of Platinq
 

- Nickel Plating
 

- Non Cyanide Copper
 

- Anodazing 

Waste minimization, safety health WTS, and 

air emision, very good.
 

Some as Acteron Corporation, see Fiaure 8.
 

I-9. United Airlines
 

- Location/Address 

Bldg 49 SFOFL
 

Sanfrancisco Int'l Airport
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Phone : (415) 6344576
 

Fax. : (415) 644551I
 

-Person Visited and Title
 

Steven F. Sulgit (Facilities and Eng.)
 

Activi ties Comoany
 

This company 
very big shop electroplating, to
 
support maintenance, opertions, 
center in to
 
do repair, 
 overhaul and modification airline. 

Kind of plating are Chromium plating, Cadmium 

plating, Nickel plating, Silver plating. 
- Waste Water Treatment, Safety and Health, 

and Air Emision Protection, very good ... see 

ApDendics E. 

II-10. New United Motor 
Manufacturing Inc.
 

s
- Plar';t "- "iviti


This 
 company to produce, Toyota Corolla 

sedan and Toyota Hilux Truck, joint venture 

by General Motor Corporation and Toyota 

Motor Corporation. 

- Located in Fremortn, California
 

The company has incorporated Toyota's pro­

d.ct ion concept and 
 management philosophies
 

and established the goal 
 oF buildino the
 

highest quality 
 vehicles posible at 
 the 

most competitive price. 

- Kind of Platino 

This company not to do plating but on!y
 

painting shop.
 

Waste or 
rinses water e..-:ite this plant contain 

degreasing rinses and phospating rinses. 

- Waste W'.a er Treatment (WTS) 

Waste e.:ites from room phospating streamed to
 

Waste Water Treatment (WTS)
 

The result of 
water from WTS comeback use 

again in process. 
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II-11. 	 City of San Jose California Water Pollution 

Control 

- Location"Address
 

City of San Jose
 

Water Pollution Control 

70,0' Los Esteros, San Jose C.;', 5134. 

Phone (4(:0) 9455300 

Fa>:. ,40.) 9455442 

- Person Yi?_ited and Title 

Alex Ekster P.E, PhD (Sanitary Engineer) 

- Waste Water Treatment 

Cit, of San Jcse California Water Pollution 
L.ont-,o! is, center, 0f city Sewer treatment.
 

Kind of waste treatment is organic disposal.
 

Ine treatment no chemical use. but it done
 

biological process.
 

F.ow process has done as follo-w
 

Solid removal -- solid separation --­
first clarification (2C1% m"etal removed) --­
scond 	 clarification --- aeration
 

removal Ammonia --- > filtering --- > clorina­
tion water result dumped to ea. 
Result water from Treatment Plant discarded 

to sea. 

V[BEST A,/t ABLE COPY 
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III. Conclusion and Recommendation
 

Ill-1. Conclusion
 

During this study tour, some important finding are as 

follows : 

a. 	World Environment Center (WEC) 

WEC has launched very good technology transfer 

program on introducing waste minimization 

practices through out the world. Indonesia can 

benefit much from this program in to development 

industry and environment achievement. 

b. 	 WaSte MinimIation 

-11aste minimiz:ation had been done successfully in 

Uni ted States because of qoverment suggestion 

and company honestly to obey the regulation. 

- Waste minimization technology., that be executed 

successful y simple technology (dragout/dgarin, 

spray rinse, drip time, drip sheild) and medium/' 

hight techology (ion exchange, electro winning, 

vacuum evaporator, membrane system) can toI 

reduce waste 5O-8C0% and saving cost. 

- Execution of waste minimization, will givinq 

incentive to the industrialist 

- Economics benefits 

- Regulatory conformance 

- Environmental achievement 

c. 	 Szgfetv and Health 

- Industrial attention about safety and health is 

very hight, it is shown when employees and Quest 

in field has to wear safety equipment and in 

plant (room plating) completed eye wash station 

and shower.
 

- At works space almost there is no smelt at 

chemical , because it is equipped with 

ventilation and exhaust of air mision. 

d. 	 Waste Water Treatment (WTS) 

All industries that we viEit do waste water 

treatment with physic and chemical system. 

14 
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Waste that is. treated is rinse water and then this 

clean water from WTS, is used again for 

processi rg. 

Sludge in the clasification is pressed and then it 

is dry before sending to other campany for
 

processing.
 

The company which own sludge to pay US.-$. 158/Ton-


US.$. 1.200/Ton.
 

I11-2. Recommendation
 

From the knowledae obtained during thq- study tour in 

ob-vaticn situation and development electro plating 

i ndustr i e in United States. To futher improve the 

environment and economic performance of the metal 

vinihino industry in Indonesia. the fol lowi no 

activities are recommended 

1. 	 A short day seminar for the top eXecutives or the 

mills owners in which the Economical benefits of 

waste minimization are clearly demonstrated. 

2. 	In view of the present situation of the metal
 

finishing industry in IndoneFsia,the most effective
 

low cost/no cost practices that can reduce the 

discharge of pollutant and provide economic 

incentives is less chemical usage cleaner rinses, 

and reduced cost of waste treatment. Work shop 

detailing in this topics and demonstration project 

would be very helpful. 

3. 	In recent time the awareness of environment and
 

regulation in Indonesia is still weak. 

Government should strenght the regulation's imple­

mentation and give penalties to companies that do 

not pay attention in environment and health and 

safety in workplace. 

4. 	 Incentive should be given for companies/industries 

that have implemented waste minimization program 

and also free tariff duty for equipment that 

support the program. 
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Discussion at Surface metal Inc
 

NET PU&IPS 0 .Ni~i ' . 

Storage Chemical at Surface metal Inc
 

BFST t 't' 
 n, r rnpy 



Waste water Treatment Plant at Surface metal Inc
 

'ki
 

Sludge from Surface metal Inc
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Discusion at Wastwater Treatment Systime Inc 

-- .... 

Waste water Treatant, Product. WI1 Inc 
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Presentation by LLN at 

Discussion with Jim Mille 
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Oil Catcher at Actera Corporation 

Multiple Rinse, Spray Rince, Counter flow
 

at Acteron Corporation
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Line Operation at Acteron Corporation 

Exhaust Pipa Scrubber at Acteron Corporation 
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Emergency Shoer & Zye wash at Acteron Corporation 

Filter Press of Sludge at Acteron Corporation 
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Line Operation at Santa Clara Plating 

Rack Systim at Santa Clara Plating 
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Filter Press Sludge at
 

Santa Clara Plating
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Dryer Work Place by air at 

Santa Clara Plating 

RF!ST ILA AIE COPY
 



Dryer Sludge at Santa 

Clara Plating 
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List The Date, Facility Visited 
and Location 
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AGENDA FOR US STUDY TOUR
 

INDONESIA DELEGATED
 

Nonday., December 6. 1993 

* Metal Surface Inc. 

6,J6')1Shul 1 Street Bell Gardens, Los Angeles 

Califor-nia 9C02Cu1. 

Tuesday. Decerfber 7. 1993
 

Electrol izinq Inc. 

1847 Hooper A-verjUe, Los Angeles. 

California I l.I 

Wednesday_December 8. 1993 
* Travel from Los Angeles to Sanfransisco. 

Thursday,. Dec1: 
: , 1993 

Prresent.aion L. 

Sheraton Fishe,-,_ Warf Hotel 

2500 Masc.- Street, Sanfransisco 

California 94133. 

Friday, December 10, 1993
 

* Discussion by Jim Mille 
* Waste Water Treatment System Inc.
 

1235 Elko Drive 

Sonnyvale, California.
 

Saturday & Sunday, December 11.12, 1993
 

* Sanfransisco 

Monday, December 17, 1993 

* Read Rite 

3065 N. Sunnincmide 

Fresno, CA. 93727. 
* Acteron Corporation BEST AVAILABLE COPY 

851 Shasta Street
 

Redwood City, CA. 94063.
 



Tuesday, December 14, 1993
 

* 	 Schlage Lock Inc. 

* 	 Santa Clara Platilc Inc. 

1773 Grana Street,
 

Santa Clara, CA. -5u ,J-3484. 

Wedneeday, December 15.4_1993
 

* 	 United Airlines 

Bldg 49 SFOL 

Sanfransisco Int'l Airport 

SanfranE-isco C-A. 94128-38C)O. 

* 	 New United Motcw 

Eremont, California. 

Thursday, December 16. 1993 

* 	 City o: San Jose 

Water Pollution Control 

7', Los Anceles Road, San Jose 

CA. 95134.
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APPENDICES C:
 

Person & Organization Visited
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PERSON & ORGANIZATION VISITED
 

PERSONS MEETORGANI ZATIONNO. 

* Sam Bell (Precident)
I. Metal Surr6- Inc . 

5050 	Shull Street Bell Gardens 

Nielsen
Los Angeles, California 90201. * Bruce F. 

(Plant Ebaineer)
Phone '.(10) 9271331. 


I (23.1) 7734050.
 

Fa,. (213) 7734055.
 

* Susan B. Grant2.1 Electrolizing Inc. 

(General Manager)
1947 Hooper Avenue LA, 

California 90011. 

* Jack MorganPhone : (213) 71197276. 


( Plant Manager)Wax. : (213) 7499890. 

La- * Jack W. Dini (Secti-I
3. 	 Lawrence Livermore National 


on Leader MaterialI
 
boratory (LLNL). 


Fabrication Division 
University California 


PO Box 808 L 332 Livermore 

CA. 94551.
 

S/1'Phone (510) 4228342. 

r
* Fax. : (510) 4221290.
 

, Glent C. Neustedter
 
Waste Water Treatment System
4. 


(Precident)
Inc. 

' I 1235 Elko Drive Sunnyvale 

* John B. Trandberg PEII ..I California 94089. 

Phone : (408) 5413600. (Sr. Chemical Enai-

Fax. : (408) 5418615. neer) 

I III 
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| 	
-I 

NG. ORGANIZATION 	 PERSONS MEET 

I 	 I 

* 	 Mark Rothwei.er 

,Operation/Field 

5. Read Rite Inc. 

365-N Sunny Side 

Services)Fresno CA. 93727. 


Phone (209) 2918144.
 

Fax. (2C)) 2914926.
 

* 	 Patrick Burt6. Acteron Corporation 

(Frecident)351 Shasta Street 


Red -,od Cit y CA. 94063.
 

Phone : (45-l 3695217.
 

Fa. : (415' Z64974.-.
 

7. Schlage Lock Inc. 

S. Santa Clara Plating Co. Inc. * 	 Thomai L. Cross 

1773 Grand Street, Santa Clara (Precident)
 

95,50.CA. 

Phone :408) 7299315.
 

Fa. (408) 7420987. 

* 	 Steven F. Sulqit9. United Airlines 

Bldg 4; SFOFL (Facilities and
 

Airport. Engineer)
Sanfransisco Int'l 


I Phone (415) 6344576..
 

Fax. (415) 6344551.
 

10. New United Motor Manufacturing 

Inc.
 

I 
 Fremont. California. 

III 

11. 	 City of San Jose California Wa- * Ale,: Ekster PE, PhD 

(Sanitary Engineer)ter Pollution Control 


70C) Los Esteros, San Jose
 

CA. 951134. 

COPYBEST ;VAiLABI-E 
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World Environmenl Center 	 11IM-1 CHEMICAL SOLUTIONS, INC. 
UDtoo I ENVIRONMENTAL CONSULTING. 

JIM MIILLE 
PRESIDENT

CHARLES JONG 11WA HONG 

D)r.rUTY PROJT.T NMA4AnfTlt 

Helping InduitryMeet ts Envfronmentoloals 
WOHL.D I'TV1II10NMEHNT (F.N.TrR 

410 I'AnK AvrU.mUorrI 3212, rlR-4700 
.wrr IAO0 Ti.x 2112110 ".viw..N 400 Min SIree. Suite 203 	 Tel: (510) 426-1816 

NKw YORK. N.Y. 10010 IAX 123 InMI.-00o3 Pleasanton, CA 94566 	 Fax: (510) 426-1889 

University ofcoffoirra 	 SMITH, BUCKLIN & 
Lq Lawrence Livermore ASSOCIATES, INC.
 

Nalional Laboratory
 
Jack W. DIM lI.,K A. II.ANN. Van Huy% k,.,
. 
Section Leoder 14.1n.&r ,ule.up 

Molelals Fobulccllon Division lAq A'igh:.s (ffice Mhm.n k... CA 91411.3I%4 

" I W15-4101101 11F.l1 

P.O. Box 808. L-332 (510) 422-8342
 
Livermore. CA 94551 FAX (510) 422-1290
 (Chlcng.o W\imhingto, D).C. l^'I Angehls linimis 

Glen C. Neustedter 
E T_ _ _ _ _ _ _ _ _P r e s id e n t 

SURFACES,_______W 

6060 SHULL STREET BELL GARDENS, CA 90201"0521 

(310) 927-1331 	 (714) 521-4112Waslewater Treatment Systems Inc. 
(213) 	773-4050 FAX (213) 773.4055 

BRUCE F. NIELSEN
1235 Elko Drive 
Sunnyvale. California 94089 

PLANT ENGINEER 
Telephone: (408) 541-8600 
FAX: (408) 541.8615, __ 45,000 SQUARE FEET OF PRECISION PLATING 

Abhn B. Strandberg, F.E..e. 

Sr. Chencal Engineer 

\ JSAM 	 BELL 

PRESIDENT 

Wastewater Treatment Systems Inc. 
1235 Elko Drive 
Sunnyvale, Callfornia 94069 0 101 927.331 

METAL 3UnrAC93. INC. 3123 773 4010
Telephone: (408) 541.8600FAF: (40.) 541.8815 	 oes SULLM sr.. Po OX 140 47141 521.4113 

FALI. OAnONs. CALIFORNIA 90201.0S21 12131 773.401 

JACK ,MORGAN&Cl C/,o PLANT MANAOEI 

n"w=unr'£En-L-] Thomas W. Sinclair 	 /"" C 

Environmental Engineer SE OPY dense chrome plat'ng 

ou irnnc Environmental Allairs/Legal BeST A'A IL A [Corn 
ninn~ncrpinG 45500 Fremont Boulevard 

Fremonl, CA 94538 U.S.A. 
(510) 498.5797
 
FAX (510) 770-4160 194? HOO.t*A,(Nu 70I. Co-ul C..",
 



Thomas L Coss 
Prsideto 

(J 	 FAX: (400) o-,(408)727-9315 CIL 21 

inI EDneSSIR~ ANTACL AARP 
PLATING CO.INC 

Grnt SrCCSn1773Santa Clara. Ci 
Steven F. Sulglt United Airlines 

95050-3984
Facilities and Eng. Bldg. 49- SFOFL 
San Francisco Intl Airport

(415) 634-4576 San Francisco, CA 94128.00
FAX (415) 834-4551 

(408) 945-53W) GEPr 

FAX (406) 945.5442 	 Mark Rothweiler 
ALEX EKSTER P.E., Ph.D. operations/Field Services 

SANTARY ENGINEER 

3065 N. Sunnyslde 	 Tel: (2091 291-8144 
Fax: (209) 291-4926Fresno.CA 93727
CITY OF SAN JOSE 

F51A3WATER POLLUTION CONTROL 

700 LOS EST EROS ROAD. SAN JOSE. CA 95134
 

j 

Jim Elliott 

Marketing Manager 

I ­

510/q20-7583
 
CIRCLE * DANVILLE * CA 945264 1­

3 * FAX 408/2 2118024 MATADERA 

dO/241.1 


95129
* SAN JS * CA
AVE. * SUITE 213960 SArATOGA 
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'Nr tb MtINTAL AI PACT 	 MINISTRY OF INDUSTRYS,_.,/I.'.tANAEMTEN'rAUENC . **' r'ii, - DIRECTORATE GENERAL OF MULTIVARI
.4( OUS INDUSTRY 

;",iIR. 	 BERAM SITUNGKIR 
- orr ", ftaimd l 	 t ,, It:: .,,. i1 rtar, , . '-I)SECTION 	 HEAD OF THE POLLUTION CONTROL 

a - I..'"' ";'"*"': '..,,;':'r",.'n." , *" hOFFICE' 	 :g'eL]u 14TH FLOOR MINISTRY OF INDUSTRY DIRECTORATE OF 
=.u, j, aJ.7m.h 1(1z. " -;.iELECTRICAL EOUIPMENT AND METAL INDUSTRY,x .,, 

;:r" 2a4.1 -rU 211 60 g i ' JL GATOT SUBROTO KAV. 52-53 JAKATA 12950 INDONESIA ............. 

PHONE (021) 5253526 

j;,T. "'RO.E, WD,, WIAK.N 	 G' E 

Pmp 1Mauagr Poyet Pngombargan B6ngk.I 
~ I Pronmwhn of SME'SKOMPONEN 

StitynnlIr Syslel 
CIP-Io J.11.Ry ( a.'I 

I 1-3.gml100%;14J"P ,.~l. II.R II~ l .d. Blot X . I ,lV a".00-14,1 ,• LEMBAGA PENGEMBANGAN INOUSTRI KECIL 
*• 71'110711527100 * Fa. (0711 S$3511 . I00l INSTITUTE FOR SMALL SCALE INDUSTRI DEVELOPMENTIf.IJ A017G2O A 

SiiiMPI-N'G-, ELECIRO PL^ IiN SiFOPS 
Oks:J OWd.,u 32Bai.~wV 40133. rv. (022) ZOW& LCOCI611 

P1.YKK INDONESIA ZIPPER CO.. Lr ' _ P.T. SUPEREX RAYA 
NOrION DIVISION 	 ALUMINIUM EXTRUSIONS 

r. ~~=§2 C--u1,1"9 CTtra2c 3 t 	 IR. DADANG SUDRAD4AT 

Factary: 	 H4ed OffIc: JI Sufyo eanolo No 26 Factory 
A3.Rays Jakart. Bagor Kn. 29 	 A3.M.P. Soerolo No. 7 J&Laeli J lha1a I10I301 .1 Parrob unan Balucepo, 

T.lp. 331106 (7 Linesl Telp 373361 i5 Liwes km 23 TangerangCimenogls •Bog r. 
Tefp 5523170 5523231Telp. I0211g11044 1. 8119688 	 Fox. 2104751. 310110 j Faa 21 3656 9 

45507 Dlabla IA Fax 10211 5523170Fox. 171092 	 Talen. 6115 YKK JKT. Ilea 
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APPENDICES E:
 

List of Documents Received
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Environmentally Conscious
 
Electroplating at LLNL
 

I"
 

Chris Steffani
 
Jack Dini
 

Lawrence Livermore National Laboratory
 
Livermore, CA 94550
 

December 9, 1993 



We Are Using All Three Generation
 
Categories of Waste Reduction
 

1- Good housekeeping practices, inventory control, and minor changes 

in operating practices 

2- Current technology and material substitutions 

3- Significant technological advances in process synthesis and 

engineering 



We Are Saving Over $500,000/Year
 
and 3 Million Gallons of Water/Year
 

- Substitution of zinc-nickel for cadmium plating 
- Segregating cyanide solutions 
- Elimination of hexavalent chromium plating 
* Elimination of vapor degreasing 
*Changing rinsing practices 

- New pickle for aluminum parts 
* Recycling of rinse water 



Bldg. 322 Floor Plan 
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Figure 	1. Plan View o/"Plating Shop 
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Comparison of Ring Shear for Cyanide and Copper 

Pyrophosphate Strikes for Preparing Aluminum Alloys for 
Plating 

Shear Strength (AB) 

(MIPa) 

Alloy Cyanide Copper Pyropbosphate Copper (C) 

77I100-F 	 79 
2732024-T4 288 
2226o61-T6 217 
3747075-T6 285 

A. 	 hese data are from Reference 7 . 

The zincate solution time was 30 seconds. The copperB. 
strikes were overplated with nickel ina nickel 
sulfamate solution. All reported values are the average 

of 5 samples. 

C. 	 /Tbe formulation of the copper pyropbosphate solution 
icluded copper (7.5 to 11 g/l), P2 -/Cu (2011 to 
25/1). OCperating conditions were: temperature (25 to 

\ 3XC).pH (8.5 to 9.2) and current density (10ASF). 
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Solvent vapor degreasing has been an
 
integral part of electroplating operations
 

... mm mi m m m m,.m mj m =,,mmmm =m m m mm m mm mmm-mm m mm m m m m m m m~mm mm m m - mm mm m
 

* It has been around for many years.
 
'It is nearly universally applicable to organic soils on metal substrates.
 
-The cleaning speed is quite fast.
 

.IT PERFORMS THREE IMPORTANT FUNCTIONS, CLEANING,
 
RINSING AND DRYING. 



Pratt &Whitney's results showed that
 
ultrasonic agitation was more
 

important than the choice of cleaner
 

FACTOR IMPACT ON CLEANING (%) 

2 Agitation (ultrasonic) 45 

Cleaner 12 
Cleaner concentration 6 
Soil loading 3 

Time 3 
Temperature 3 
Noise (unexplained by experiment) 28 



Use of ultrasonics in aqueous cleaners
 
has proven to be quite effective
 

Pratt & Whitney has been able to remove all but two perchloroethylene 
degreasers, remove over 50% of the total degreasers used in 1988 and 
reduce toxic air emissions by 50%. 

-
 Martin Marietta (Y-12) has used ultrasonic cleaning with aqueous 

detergent in place of vapor degreasing since 1985. 
-'u
 

•Western Electric, Kansas City uses a mixture of aliphatic esters with 
the aid of ultrasonics fo' removing machining oils encountered in 

\j producing circuit board backplane pins. 

*APS Materials in Dayton uses a terpene based cleaner with ultrasonics 
instead of TCA for cleaning metal parts prior to plasma coating. 



Why is agitation so important? 

* Aqueous cleaners involve concentrations of only 1-4% by volume 

while solvent degreasers use 100% concentrations. 

Because of this, 80-90% of the cleaning done by aqueous cleaners 
is effected by mechanical action while the remaining portion is 

by chemical action. 
0 

t, 
C­
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Rinse Water Recycling Has

Been Quite Effective
 

We've recycled about 80,000 gallons of rinse water and returned 

all but 200 gallons back to the processing lines. 

The recycled water is purer than the water we receive from the
 

city of Livermore.
 

• We no longer discharge any water to the sewer system. 



Recent Generation 1 and 2 Activities
 

- Substituting oxalic acid for sulfuric acid for hard anodizing of Al 

•nExtending the life of electroless nickel solutions
 

- Recycling of acid solutions
 

*Use of ion exchange on the recycled water
 

- Energy conservation project
 



Metal Finishing Energy
 

Conservation Project
 

The metal finishing facility used large amounts of electrical power 
for process solution heating, space heating, and exhaust ventilatior 

r-­

r'*By 
 reducing thermostat settings and air flow during off-shift hours, 

electrical savings on the order of 1.6 million kwh can be achieved, a. 
well as natural gas savings of 30,000 therms. 

Savings that will result from this are over $100,000 per year. 



Summary
 

Our efforts in environmentally conscious electroplating save LLNL 

over $500,000/year and 3 million gallons of water/year. 

• The facility is now much cleaner and safer than it used to be. 

* Product quality has not been compromised by the changes. 

*We are now involved in a number of generation 3 (new technology 

activities. 



WASTE/MINIMIZATION TECHNIQUES 

• Processing methods 

* Equipment 
--4 

> • Results 
C-, 

0 Future work 

IN 



PROCESSIN METHODS
 

e Rinse water distillation 

* Acid recycling 

* Electrowinning 

-2° 
 Electroless nickel recycling 

N3 
UN 
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ACID RECYCLING EQUIPMENT
 

10 GPD Dialysis cell 

50 pair stack of polymer membranes 

2 impulse pumps and tubing 

supply and storage tanks 

Feed
 

Dl water
 

Metal Bearing acid
 



ACID DIALYSIS EQUIPMENT 

WASTE METAL DI WATER 

---4 

r'-

WASTE ACID " 'CLEAN ACID 



ACID DIALYSIS RESULTS
 
Y\ 

Test 1 

(start) 

4.9 Normal Nitric Acid 

60 gmIl copper metal 

Test 2 
(start) 

9.4 Normal Muriatic Acid 

10 gm/l copper metal 

14 gm/ iron metal 

(finish) 

3.9 Normal Nitric Acid 

7.2 gm/i copper metal 

(finish) 

(79.5%) 

(88%) 

7.1 Normal Muriatic Acid (75.5%) 

1.1 gm/i copper metal (89%) 

3.1 gm/I iron metal (77.8%) 



RECYCLING .POSSIBILITIES 

" 	 Acid recycling from spent solutions 
Nitric, Sulfuric, Muriatic (greater than 5 Normal) 

" 	 Water recycling from aqueous waste 

pH >2, metal concentration < 500 mg/l, non rad 
mCO 
-I 

- Precious metal recycling 

solid or mixed coated base metals, liquids 

Metal stripping and salvage 

sputter chambers, broken taps, chemical machining 



RINSE WATER- DISTILLATION EQUIPMENT
 

° "COLD VAPORIZATION" System (700 GPD) 

e Dragout rinse tanks (minimizes flow) 

* Separate plumbing for clean and dirty water 

* Holding tanks for storage 
2-) 

j 



RINSE WAT-ER DISTILLATION 
It
itIN 

CLEAN 
WATER 

m 
-4 

C.
 

'lei 

- FEED FROM STORAGE TANKS 



DISTILLATIO RESULTS 

Typical feed rate = 25 gallons /hr 
@ 30 PPM average metal content, pH 2 - 9.5 

Typical water return rate = 25 gallons /hr 
@ <1 PPM average metal content, pH 6.5 - 7.5 
Typical concentrate @ 9000 PPM 

Cost per gallon recovered = $.03 

C> 
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ELECTROWINNING 

* Electrolytic recovery cell 

* Multiple cathode areas 

* Separation and recovery of common streams 

e Low cost, low maintenance 

fn
 

0 



ELECTROWNN!NG EQUIPMENT 
Cathode Plates Power Supply 

.+
 
LOW METAL
 
WASTE STREAM
 

-U2
 

METAL RICH 

WASTE STREAM 
 Pump 

CPS: Anode Plates
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ELECTROWNNING RESULTS 

TEST 1 

BEFORE AFTER
 

Copper metal = 310 gm/i Copper metal = 12 gm/I 
Sulfuric acid = 40 gm/I Sulfuric acid =44 gm/I 

TEST2
 

Copper metal = 100 gm/I Copper metal = 15 gm/I 
Nickel metal = 200 gm/I Nickel metal = 9.5 gm/I 
Zinc metal = 20 gm/I Zinc metal = 2.5 gm/i 



ELECTROLESS NICKEL RECYCLING
 

* Reduce chemical purchases 

e Reduce waste disposal 
' Provide more consistent product 

S> 100 metal turnovers 

CPS: 



ELECTRGLE-S NICKEL EQUIPMENT 

POWER 
SUPPLY 

ca. 

I I I ,I 

*L A 

I,- -- ' 
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ELECTROLE.SS RECYCLING RESULTS 

Testing still underway 

r CnP 

:fl: 

http:ELECTROLE.SS


--

FUTURE WOQK 
/ 

° 
Continue to operate efficiently 

* Experiment with new technologies 

* Work with outside industry 

° 
"Zero in" on ZERO WASTE PRODUCTION 

k,3J 

S
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Incentives For Waste Minimization byPatrick Burt, Presidentation. 
Chairman, Waste 
MinimiztionInThe Metal Finishing Industry 
Committee, N.A.M.F. 

W aste minimization is a unique
direction among environmental control 
measures. Over the past ten years en-
vironmental regulations have caused 
the metal finishing industry to become
the most heavily regulated small busi-
ness classification in the United States. 
Virtually all of these regulations have 
reduced the profitability and the viability 
of these small businesses which are so 
vital to American manufacturing. The 
costs and difficulty of meeting these 
regulations has resulted in the closure of 
25% of the plating firms in the United 
States over the past ten years. However, 
waste minimization can significantly 
reduce the costs of environmental con-
trots while being the most environmen- 
tally sound approach to manufacturing, 

Incentives for wave minimization can 
be characterized in three primary 
categories: 

* Economic Benefits 

* Regulatory Conformance 

EnvironmentalAchievement 

Economic Benefits 
The cost of waste handling and waste 

disposal isalready amajor operating ex-
pense for metal finishing operations, 
These costs continue to escalate each 
year. Reducing the amount of waste 
generated reduces operating costs in 
several ways and can actually improve
the profitability of metal finishers. Waste 
minimization options which a company
rejected previously may now be 
economically viable. Inmany cases 
there is a rapid return on investment. If 
all of the direct'and indirect benefits of 
waste minirpization are identified and 
considered the economic benefits of 
waste mifimization can be substantial. 

With icreasing regulatory costs and 
decreasing landfill capacity the costs as-
sociated with hazardous waste disposal
will increse at a far greater rate than 
most other business expenses. Com-
panies which don't act now to minimize 
waste genera, on will be seriously im-
pacted by rapidly escalating costs and 
may find themselves at a competitive 
disadvantage. Eventually they may be 
overwhelmed by the regulatory burdens 
associated with waste treatment and 
disposal. 

The NAMF has identified a Triad of 
Waste Minimization' which includes 
source reducticn, on site recycling and 
offsite recycling as three necessary and 
complimentary methods of achieving 
waste minimization for our industry. 

Many waste minimization alternatives 
are very inexpensive low technology 
source reduction options which provide 
immediate cost savings. For example, 
spray rinsing and full dripping over tanks 
to recapture and re-use process solu-
tions are among the least costly and 
most advantageous waste minimization 
options available, 

Many of these incentives are indirect 
and therefore frequently overlooked or 
under appreciated. However, these 
simple source reduction methods can be 
utilized to varying degrees invirtually all 
facilities and they are relatively inexpen-
sive to implement. 

Once the waste volume has been sig-
nificantly reduced by using simple 
source reduction options, then the more 
costly advanced technology on site 
recycling approaches can be imple-
mented with reduced equipment and 
operating :osts due to the reduced
volume of waste to be recycled. 

Regulatory Conformance 
Conformance to stringent environ-

mental regulations has become the 
formost concern of metal finishing 
firms. Waste Minimization can ease the 
difficulty of meeting many of these man-
dates. In addition, federal, state and 
local regulations are requiring that busi-
nesses which generate hazardous 
waste must reduce the amount and/or
toxicity of their wastes. These new waste 
minimization regulations will not allow 
manufacturers to complacently accept 
the higher costs of waste handling and 
disposal. The 1984 Resource Conserva-
tion Recovery Act renewal first ad-
dressed this issue on the federal level. 
Every hazardous waste manifest con-
tains a statement which the generator 

.must sign certifying that the generator 
has a waste minimization program in 
place and that progress reviews of the 
program are done periodically.

Many state and local governments 
have adopted or will adopt comprehen-
sive waste minimization mandates. 
California and Massachusetts are 
among the states which have already
enacted far reaching laws which require 
source reduction and crocess substitu-
tion changes. 

Some Regional Waler Quality Control 
Boards are requiring that Public Owned 
Treatment Works (POTW's) reduce their 
mass discharge volumes. To achieve 
this, many POT'Ws will continue to 
reduce the allowable contamination 
levels or water volume from industrial 
dischargers. Sourcereduction and recy-

cling technologies are emerging as th 
most effective means of meeting thes 
more stringent discharge standards. 
Environmental Achievement 

Anvironme miim nt

Astroas waste minimization prorarr 

tsre to eiiect eay fo mnai 
turer to minimize the environmenta 
detriments of metal finishing, white con. 
tinuing to provide the frequently under. 
appreciated environmental benefits oi 
metal finishing. These benefits include 
product corrosion prevention and wear 
resistance which prevent the product it­
self from becoming a waste. By minimiz­
ing waste beyond the statutory 
requirements; the company improves its 
good standing in its community and its 
standing with the agencies responsible 
for administering environmental regula­
lions. 

Through waste minimization metal 
finishers can continue to provide vital 
societal and environmental benefits 
while minimizing the detriments which 
were historically associated with these 
processes. 

Barriers To Waste Minimization And 
Their Cures 

Having recognized the many values 
and incentives of waste minimization 
there remain certain technical or 
regulatory impediments to waste mini­
mization which reed to be addressed. 

Process Baths Conducive to 
Solution Recapture 

As was noted, effective recapture of 
chemical process solutions for re-use is 
probably the mcst cost effective and en­
vironmentally preferred method of waste 
minimization. However, in practice the 
liquid volume being returned to the 
process solutliomust be no greater than 
the evaporaiva loss occurring in the 
process tank. 

Over the last twenty years proprietary 
chemical manufacturers have 
responded to customer and government 
requess for r iergy conservation by
providing ne' Frocess solutions which 
operate at lcw c ambient temperatures.
However, these low temperature solu­
lions minimize solution recapture oppor­
tunities because of their reduced 
evaporation. Consequntly. there isnow 
a need for process solution manufac­
lurers to provide two sets of opciating 
parameters, one option at warm 
temperatures for waste minimization 
and the other ac lower temperaluras for 
energy conservation. Inaddition to their 
evaporation advantage, warmer solu­
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tions rinse more freely and can operate 
at lower chemical concentrations there-
by further reducing drag out waste. The 
energy consumption detriments of 
warmer solutions may be mitigated by 
use of environmentally sound heating 
methods such as process heat re-use 
and solar heating. Metal finishers need 
to notify chemical manufacturers of their 
desire for low waste generating procec.s 
solutions. 

Solution Purification
As drag out wastes are reduced, an 

increasing proportion of metal finishing 
wastes come from concentrated 
process solutions which are gradually 
contaminated through normal use. The 
generation of these waste solutions can 
actually be accelerated due to solution 
recapture by preventing traditional drag 
out of contaminants which occurs with 
the normal drag out of process soluticns. 
Consequently, the importance of solu-
tion purification has become increas-
ingly critical to achieving waste 
minimization. Unfortunately, purification 
tends to be process and contaminant 
specific so that no single simple method 
can meet this requirement. 

Technical research in the metal firsh-
ing field needs to place extensive focus 
on solution purification technologies. In 
addition, existing knowledge on 
methods of solution purification needs to 
be compiled and provided to all industry 
members by pollution prevention agen­
cies as well as technical and trade as-
sociations. 

Shortage of Educational 
MaterialsRecntealy ttheir a surge inRecently there has been 

waste minimization research and educa-
tion. This information needs to become 
widely available to even the smallest 
and least sophistiqated firms in the metal 
finishing trade.- Audit•manuals, educa-
tional films,jraining courses and techni­

cal papertre all needed and valuable 
waste mmization tools. 

Legisl ive Cures 
Many impediments to waste mini­

mization currently exist within the U.S. 
regulatoki framework. These impedi­
ments include the difficulties that off-site 
recycling fihvqs have in obtaining and 
maintaining treatjnent permits. In addi­
tion, there lacks a consistent regulatory 
framework which identifies recycling as 
inherently preferable to treatment and 
disposal and which adequately assists 
and promotes recycling. Some prospec-
live state and federal regulations would 
actually cause in-house recycling to be 
more burdensome than waste treat­
ment. 

Waste Minimization = Increased Profits
 
Economic Benefits of Water Minimization
 

Dripping and Spraying Over Tanks
 

COST BENEFITEFFECT 
QUALITY CONTROL
 

1)Greater Solution Stability = Improved Quality Control
 
2) Less Frequent Solution Analysis = Lower Quality Control Labor
 
3) Less Chemical Usage = Lower Chemical Cost and Less 

Labor for Chemical Additions 
= Lower Inventory and Less

4) Less Chemical Storage due 

to Fewer Additions Needed = Better Product Quality
Storage Area5)Cleaner Rinses 


R EDUCE C OF WASTE TR AT E t
 

REDUCED COSTS OF WASTE TREATMENT
 

6) Less Water Usage 
7) Less Sewer Water Discharge 
8) Less Waste Treatment 

Chemical Usage 
9) Better Wastewater 

Treatment Quality 
10) Less Sludge Generation 
11) Less Sludge Cake 

Generation 

= 	 Lower Water Bills 
= 	 Lower Sewer Bills 
= Lower Material Usage and
 

Less Chemical Storage
 
= Due to Longer Settling Time
 

= 	 Less Wastewater Treatment Labor 
Lower Cost for Disposal, Drums, 
& Hauling, Documentation & Liability 

IMPROVED CONFORMANCE TO ENVIRONMENTAL REGULATIONS 
12) Sewer Water Volume 

Reduction 

13) Comply with Effluent Standards 
& Waste Minimization Regulations 

14) Less Waste Volume 

= Potential Reduction of Limits on 
Specific Heavy Metals (based on 
under 10,000 gallons per day) 

= Achieve Good Company Standing in 
your community & stay in business 

= Reduced Waste Fees, Taxes & Per­
mits. Better Quality of Conformance 
to Waste Storage & Documentation 

Provided by: NAMF Waste Minimization Coimittee 10/90 a 
Provided__y__NAMFWasteMinimizationCommittee_10_90 ___ 

Tax credit incentives for waste mini. 
mization or recycling equipment would 

provide the financial assistance which 
would allow many firms to switch from 

existing investment ine waste treat-anmerit gqim=ttwr at 


men equipment toward new waste min­
imization technologies. These financial 
incentives could be eithor state or 
federal. However, the best chances for 
enactment of tax incentives exists on the
state level. 

a ..... 
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Acteron &Waste Minimization
 

by V.J. Shannon OC program inaccordance with MIL-Q-
FLO KING Filter Systems 9858A. 
Longwood, Florid3 Patrick Burt, president of the 12,000-

square-foot facility, is an avid proponent 
of waste minimization. In tact, he is 


W ith trend-setting anti-pollution chairman of the National Association of 

legislation. water and landfill shortages, Metal Finishers (NAMF) Waste Mini-

and a strong environmental conscious- mization Committee, whose mission, In 

ness. northern California tends to spawn part, Is 'to research, study, and promote 

ecologically minded businesses. And for waste reduction, minimization, recycling 
Acteron Corporation, Redwood City,CA, or reclaim techniques to the surface 
that spells waste minimization, finishing Industry, regulators, and legis­

note: See article onActeron Is a 13-year-old firm special- lators." (Editor's 
izlng In highly reflective plating for In- waste minimization In November/­

frared optical components used in the December issue of FM by Patrick Burt). 

Industrial and medical fields, electroless Minimization Initiatives 
nickel on high-reliability electronic com-ponents, precious metals plating for To illustrate the results of an aggres-

sive waste minimization program, con.electrical cortacts and microwave ap-
sider this. Just seven years ago, Acteronplications, functional hard anodizing, moedfomBemntafeiaqunngan, 
moved from Belmont after acquiring and
and more. The company processes 

matedials such as difficult-to-plate me- e pig a omanshp noewoo 
tas, non-metallics, plastics, silicon and City. Despite a company that now has 

glass. With over 50 technicians and en- approximately 12 times the personnel 
gineers, Acteron has even developed and sales of that four-man operation, Ac­prnrery rocese eploin teron actually consumes less than one­
proprietary processes employing thirdthewaterandhasnearly9Opercent 
t, merbase indudes some ofthe most - less heavy metals in its effluent Here 

are some of the initiatives that have con­
tributed to these impressive figures:
* Installation of double and triple 

counterflow rinses. 
* Use of spray rinses over select 

process and rinse tanks. 
a Adoption of conductivity sensors to 

regulate water condition and flow. 
a Segregation of rinsewaters. 
e Substitution of less-polluting proces-

ses (e.g., acid copper to replace 
cyanide copper, and periodic reverse-
current ceaning to replace cyanide-
containing cleaners). 

* Elimination of vapor degreasing by 
using a system of dual soak cleaners 
with ultrasonic enhancement, 

e Use of more dilute formulalions such 
as those for acid pickling. 

* Thorough Indoctrination and training 
of employees to stress how they can 

Acteron President Patrick Burt (right) and make a positive contribution to the en-
Steve Caz2I Plating Manager, examine vironment. For example, all personnel
blanket-like reusable filter media. are taught the Importance of extend-

Ing drip-times over rinse tanks. 
prominent names Ineiectronics and over 
10 prime defense contractors. Ithas an In-Tank Filtration Systems 
Inspection department that meels the re- Another key aspect of Acteron's waste 
quirements of MIL-1-45208A and lab minimization program Is the use of In-
resources that feature AA analysis, tank filter systems In tank." as small as 
specific Ion testing, and a zero-defects 10 gallons and as large as afewhundred 

gallons. As Plating Manager Steve 
Cazel says, 'On any plating tank, but 
particularly on precious metal tanks, ex­
temal plumbing for filtration isa concern 
for us. Housings can crack. Hoses and 
clamps get weak. And even if you 
recover spilled solution from a secon­
dary containment area, chances are it 
would be too contaminated to recycle 
because of the dirt and debris involved. 
So it's a great -benefit to keep all of the 

-

.
 

:"
 

Filter changes on In-tank system are 
achieved easily and quickly using 
hand-tightening thumbs-rews. 

filtration equipment in the tank. Even 
though the in-tank system takes up 
some tank space, we feel it Is minimal 
and that the advantages are far In our 
favor." 

The In-tank system eliminates leaks 
and spills because it uses no hoses, 
clamps, seals, chambers or, for that mat. 
ter, any out-of-tank apparatus. The fil­
ter(s) Isattached to the pump body and 
totally immersed in the solution to be fil­
tered. The pump body is secured to the 
tank lip with an adjustable bracket. Solu­
tion is continuously drawn by vacuum 
through the filter cartrdge(s), after which 
Ittravels approximately 3' before being 
expelled through adischarge port on the 
pump body. Solution never leaves the 
tank.
 

Importantly, the force of this dis­
charged solution produces a dean, oil­
free source of robust agitation that 
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suspends particles for quick.capture 
filtration, thus keeping the tank bottom 
free of contaminating solids buildup. 
Frequently, the agitation provided as a 
natural byproduct of In-tank filtration Is 
sufficient to replace mechanical or airA 
agitation systems. As Mr. Burt explains, 
'Airborne contaminants - some or­
ganic, some Inorganic - are a concern 
for our technology. By removing those 
particles quickly,before they dissolve In 
solution, we reduce the need for carbon 
treatment, dummying, peroxide treat­
ments, or. In the worst case, bath 
dumps." 
Ucing the seme basic principles of 

operation but different models and sizes 
to produce from 1 to 3,000 gallons/hour 

of filtered solution, in-tank systems find 
application in tanks as small as a half­
gallon and as large as thousands of gal-
Ions. For high-volume baths, two or 
more in-tank units are used on a single 
tank. Ease of use Isanother asset. Con­
ventional filter systems often require 
tools and significant time and labor for 
filter changes. But the uncomplicated 
design of the In-tank system enables 
rapid filter changes using h3nd-tighten-
Ing thumbscrews rather than tools. Be-
cause the systems are portable, 
cleanable, and consume no floor space, 
they can also be used to filter multiple 
tanks where continuous filtration Is not 
required. 

Prior to using the in-tank systems, Ac-
teron did not filter preparatory solutions 
such as those in its aluminum finishing 
lines. Inthe case of nitricacid and mixed 
organic acids, for Instance, that meant 
frequent dumps, frequent neutralization, 
frequent and liberal use of neutralization 
chemicals, and frequent acid pur-
chases. Now Acteron continuously fil- sider. The reusable material has been 
ters th9as pre-dlps ...and with just 
rewards. As Cazel says, 'High-solution- 
turver filtration gives us more con-

rine inall of our solutions. Itreduces 
cts and adds life to the baths. So 

e're purchasing less acid and utilizing 
less neutralization chemicals for waste 

eatment.' 

Reusable Filter Media 
Another Important element of 

Acteron's waste minimization program Is 
a reusable filter media. Before convert-

cessories on a regularly scheduled 
basis. That includes cleaning the 
reusable filters by draping them over a 
318-Inch-thick polypropylene perforated 

"- . 

. 

Waste reduction complements Acteron's high-tech processes such as pulse plating toj 
obtain particle and pore-free nickel finishes on disc drive components. 

Ingtothismaterial, thecompanyroutine-
ly accumulated a 55-gallon barrel of 
spent disposable filters every 90 days. 
But in nearly a year of using the blanket-
like reusable media, not a single drum ot 
the spent filter material has been 
generated, according to Cazel. 

"Conventional filter cartridges go to 
landfill - they're solid waste - and 
we're committed to reducing waste," he 
said. Plus, with disposables, there is the 
cost of an expendable product to con-

real cost effective for us. We have yet to 
find a plating system that we weren't 

sheet, then pressure spraying with 
deionized water over an appropriate 
rinse tank. 

Patrick Burt and Acteron have such a 
high profile in the area of waste miniA 
mization that they participate In local, 
regional, national, and even intemation­
al programs on the subject. Forinstance, 
on a goodwill NAMF tour to Czechos. 
lovakia, Mr. Burt shared waste minimiza­
lion technology with that nation's 
environmental and Industrial ministries. 4 

And, recently, Acteron participatedin the 
making of a film on waste minimization 
produced by the State of California 

able to upgrade by using the in-tank fil-Department of Health Services. In that 
ter system and reusable cartridge.' 

Clean filter operation Is predicated on 
good filter maintenance, and Acteron 
has trained a crew whose sole job it Is to 
properly maintain tanks, filters, and ac-

film it Is no accident that they discuss the 
In-tank filter system with reusable filter4 
media. ItIsbut one of many tools andO 
techniques available to operate an 
ecologically responsible business In 
these environmentally conscious times. r 

Reprinted from FINISHERS' MANAGEMENT 
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WASTE TREATMENT FLOW CHART
 

ACID WASTE TREATMENT SYSTEM 


FROM THE CHROME BATHS & TANKS 

ON 
 THE WEST SIDE OF THE PLATE 

SHOP, DRAG OUT FROM THE BATHS, 

WASH DOWN AROUND THE TANKS, 

CONDENSATE FROM THE DEGREASER 
& STEAM LINES + (IRREGULAR LEAKS)
FLOW INTO THE TUNNEL DRAINS 
LEADING TO THE ACID SUMP AND 
SCRUBBERS. 

NOTE: ACID BATHS THAT ARE BEING 

.DUMPED AND TREATED, GET 


PUMPED DIRECTLY INTO 

TANK # 402 OR 403. 


WASTE FROM THE DRAINS RUN DOWN THE 

TUNNEL 	NORTH TO SOUTH BELOW THE PLATE 

SHOP AND COLLECTS IN THE ACID SUMP. 


FAON ACID SUMP, WASTE IS AUTO-

MATICALLY PUMPED INTO TANK 402 OR 


4N,FOR TREATMENT. 


ADD SODIUM BISULFITE TO KILL 

CHROME 	IN TANKS 402 OR 403. 

AFTER CHROME IS NEUTRALIZED, 

ADD CAUSTIC TO ADJUST PH 
 6.5-7.0. 


T A'. LLP,pI1 -

WASTE IS THEN PUMPED INTO PRECIPITATION 

TANK I OR 4 WHERE LIME IS ADDED TO 

RAISE PH TO 10.0-12.0 AND POILYMER IS 

USED AS A FLOCKING AGENT TO COAGULATE 

HEAVY METALS AND DROP THEM TO THE 

BOTTOM OF THE TANK. 


ALKALINE WASTE TREATMENT SYSTEM
 

FRri THE PLATING BATHS & TANKS 
THZOLIGHOUT THE MIDDLE & EAST SIDE 
OF THE PLATE SHOP ON THE WET LINES 
(SURFACE TREAT! NICKEL, SILVER, 
METAL SPRAY STRIP, NICKEL STRIP &

CADM'IUM LINFS.) DRAG OUT FROM THE 
BATHS, WASH DOWN AROUND THE TANKS,
 
COmDENSATE FROM THE DEGREASER&
 
STEAM LINES + (IRREGULAR LEAKS)
 

FLCW INTO THE TUNNEL DRAINS
 
LEADING TO THE ALKALINE SUMP AND
 
BLOWERS.
 

NOTE: 	 CYANIDE BATHS THAT ARE
 
BEING DUMPED AND TREATED,
 

GET PUMPED DIRECTLY INTO 
THE DESTRUCT TANKS f 400 
AND/nR 401. THE BATH UNDER 
GOES ELECTROCHEMICAL OXIDA-

TION TO BRING IT DOWN TO
 
I OUNCE PER GALLON OR LESS. 
THEN THE WASTE IS PUMPED
 
INTO TANK 404 OR 405. 

WASTE FROM THE DRAINS RUN DOWN
 
THE TUNNEL FROM THE NORTHEAST
 
CORNER OF THE PLATE SHOP THEN
 
NORTH TO SOUTH AND COLLECTS IN
 
THE ALKALI SUMP.
 

FRO'M ALKALI SUMP, WASTE 
IS AUTO-

MATICALLY PUHPED INTO TANK 404 OR
 
405.
 

OXIDIZE CYANIDE BY ADJUSTING THE
 
PH BETWEEN 11.5 TO 
12.8, WHILE
 
CLORINATING TANK 404 AND/OR 405.
 
BRING CYANIDE BELOW 10.0 PPM
 

Y 

PUMP TO PRECIPITATION TANK 2 OR 3
 
AND ADD SODIUM HYDROSULFITE TO
 
KILL CHLORINE AND RESIDUAL CHROME.
 
AFTER THESE TWO CHEMICALS TEST
 
NEUTRAL, ADD LIME TO ADHERE TO
 
HEAVY METALS AND ADD POLYMFR
 
TO COAGULATE THESE HEAVY METALS 
)
 



___ 

AlL OW TO cETTLE FOR 24 HOURS 

NOTE: DESTRUCT (COMPLEX CYANIDES) IS PUMPED
DIRECTLY TO THE BAKER TANK (OSV)
 

DRAIN SUPERNATANT LIQUID INTO PH ADJUSTMENT TANK 
1-4
 

SPOT CHECK FRCRM
 

ADJUST PH To 6.5-7.0
 

PUMP INTO INDUSTRIAL 
RI
 

PUMPSUPERNATAT SLUDGE INTO FILTER PRESS SLUDGE TANK # 


PRESS LIQUIDS OUT AND TRANSFER TO HOLDING TANKS #__ OR #__ " 

DRINHOLDING TANK # 
 OR. INTO PH ADJUSTMENT TANK
 
. ADJUST pH (USUALLY HIGH-)NEUTRAL IS 6.5-7.0 

PUIMP 
INTO INDUSTRIAL DRAIN 

SSINTO 
 ,OSV)
DUMPSTER FOR HAULING
 

~ /\fl~ABLE COPY 



. ........ .. A O J ~ .. W ~ .& 

-. .~.. ~ _ ___ _ _4. _U~~~~~~ct --. 

N 4 

Sr.-Ac AAC 

TU &l, 

-< L L . A l r 
PT L-P VJUC. 

e-- P ,L N 



WTS PRODUCTS 
Packaged Systems: 

WTS offers the finest inpackaged industrial waste-water treatment 
systems. These system designs are primarily based upon proven, 
conventional treatment technologies enhanced by specialized process 
engineering and state-of-the-art automation. The packaged units are 
installed as stand-alone systems, or easily incorporated into more 
complex, specially engineered systems. Typical treatment applications for 
the packaged plants are: 
"Heavy Metals Removal e Fluoride Removal 
"pH Neutralization 9VOC Removal 
"Cyanide Destruction * BOD/COD Reduction 
"Arsenic Removal 9 Oil/Grease Reduction 
"Waste Evaporation eWater Recycle 
"Aqueous Cleaning eSemi-Aqueous Cleaning 

Effluent Treatment Effluent Treatment 
&Recycle &Recycle 

The packaged systems can treat waste streams containing 
concentrated and dilute levels of contamination. Standard systems are 
based upon continuous flow and batch treatment processes. The systems 
are offered with allperipheral devices necessary to provide acomplete, 
functional wastewater treatment system. 

"- •, t,. _ 
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Engineered Systems: 
WTS provides detailed design, and manufacture of specialized 

equipment for cuslom engineered wastewater treatment projects. This 
capability, together with our standard packaged systems, allows WTS t, 
provide high quality equipment to meet the many diversified needs or 
industrial wastewater treatmeni Treatment equipment for non-standrd, 
engineered applications includes systems such as the following: 
* Ammonia Treatment 
* Phenol Treatmenl 
* Tanker Truck Wash Effluent Treatment
 
e Sodium Azide Treatment
 
* Landfill Leachate Treatment
 
,Laundry Effluent Treament/Recycle
 
9Vehicle Cleaning Effluent Treatment
 

9 Zero Discharge
9 Existing System Rebuilds/Upgrades 
9 TOS Controls 

These non-standard, engineered systems typically incorporate the 
same state-ol-the-art automation included with WTS packaged products. 
These systems are also offered with all peripheral devices and WIS 
service necessary Ii provide acomplete functional wastewater treaftt 
system. 

7.,-.. 
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SYSTEMS INC. 

Wastewzater Tre.atment Systems Inc. 
1235 Elko Drive 

Sunnyvale. Calirmia 94089 
Tl__71ephone: (408) 541.8600FAX: (408) 541-8615 

T"py 2 



.4 i
 
Z 

COMPANY
 
PThFILE 

INTRODUCTION 

Wastewater Treatment Systems, Inc.. (WTS) was founded inApril 
1985. With more than fifteen years of experience in the industrial 
wastewater treatment industry,the lounders brought together 
considerable knowledge and technical capabililies in the chemical, 
mechanical, instrumentation, and process design fields of industrial 
wastewater treatmenL This knowledge and these capabilities, combined 
with years of proven achievement in providing successful wastewater 
treatment system installations, have made WIS an industry leader. 

WTS was founded with the objective of providing high quality 
equipment combined with unsurpassed professional engineering 
services and support. This objective was to be fullilled through the 
development of standard, packaged equipment used for treatment of a 
wide variety of incdustial waste effluents. Inaddition, these products and 
installations w1d be supported by the formation of adiversified staff of 
engineers a field support personel. These individuals are the key to 
mainlaina high quality product furished with Ihe required support 
and servic. to ensure successful installation of WTS products. 

WTS is amember ol the Thames Water PIc Group, an inter-
national surlier of water, process fluids, and wastewater treatment. 
From the smallest industrial user to the largest utility, Thames Water 
companies provd.a complete package of products and services. WTS's 
prominence inthe ilduslrial wastewater treatment industry isensured 
by their integration with Thames Water Pic. This gives WIS the financial 
strength of the Thames Water balance sheet, as well as Thames Water's 
experience as amajor supplier of wastewater products and services, and 
utility operations. 

founding objective. 
Ts isconfirmed by the diverse line of high qualit, standard products 
now offered by WTS, and by its many successful installations located 
throughout the world. 

Today, WTS has achieved and maintained its 

WTS SERVICES 

Field Support: 

WTS understands successful system performance relies on 
effective field installation, commissioning and ongoing service. VTS 
maintains an independent staflof field engineers and technicians 
capable of providing the following support functions: 
0 Project Management a System Commissioning 
oTurnkey Installation s Performance Testing 
aOngoing Maintenance ,System Operation
 
eTroubleshooting * Emergency Repair
 

Commitment to Field Operations is a key factor to the success 
WTS has achieved in the industry today. WTS continues to oIler and 
works to provide unequaled Field Support to its installed customer base. 

Engineering 
WTS supports its manufactured products and installations by 

maintaining an engineering staff encompassing the following 
disciplines: 

- Mehnic Engineering -Electrical Engineering 
eChemical Engineering •Manufacturing Engineering 
* Civil Engineering eEnvironmental Engineering 

WTS has developed this group of engineers to ensure quality 
design of its manufactured products and competent support for its 
equipment installations. This level of engineering expertise is a 
mandatory element for successfully supporting today's evolving 
industrial wastewater treatment requirements. 
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EXXFLOW TM CROSSFLOW MICROFILTRATION 

The EXXFLOW crossflow microfiltration process occurs in an array of permeable textile tubes. 
Manifolds are cast onto each end of the cloth .filter to form modules which are connected to a 
pump for liquid inlet and to a back pressure valve at outlet Upon introducing liquid flow into the 
tubes and regulating outlet pressure, suspended and colloidal matter in the liquid to be treated 
forms a thin film cake layer on the internal surface of each tube. This layer is called a "dynamic 
membrane" for its membrane-like characteristics. Other terms used are "filter layer" and "pre-coat 
layer". Should the quantity of suspended 
matter in the feed liquid be insufficient to form 
a filter layer, a small amount of filter aid 
compound is added to the initial feed. Filter 
layers or membranes of widely different F TXFLOW 
characteristics can be produced by using FILTRATION -. 

different treatment chemicals. TECHNOLOGY". 

To become treated product liquid, or ­

permeate, the feed water filters radially FLEXBLE .. // FILTRATE 

through the membrane layer and out of the TE , 
textile tube walls for collection at the base of 
each filter module. The debris removed from DYNMAIC ME4BRJE 

the liquid becomes concentrated and is swept 
out of the tubes with the remaining liquid 
which is called reject concentrate. 

It is from the longitudinal or "crossflow" passage of the feed liquid along the filter cloth tubes that 
the process derives its name. 

EXXFLOW crossflow microfiltration plants are 
of modular rponstruction employing a number 
of maniforded filter modules. Modules are 
conneqed together either in parallel or in EXXFLOW 
serie'with each other. CROSSFLOW MICROFILTRATION 

O IAC LAY¥ 
MUTRATE 

Ease of cleaning is an important feature o- PU.TTMAT T 

EXXFLOWdistirtguishing
microfiltration. 

crossflow microfiltration,it from standard membrane 
In most cases, cleaning is 

-- ... --

RATZsimply ai'atter of momentarily stopqing the M"RAT //. 

feed resulting in tube collapse which causes TXTXIE TUst 

the thin cake or membrane material to be 
dislodged and flushed out with the reject flow. 
In other applications, chemical cleaning in 
place is used. 

prAOcess scientific 1c. 
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The EXXFLOW core technology is based upon the highly specialized woven textile tubular array
and its post weaving treatment as well as on the formation and maintenance of dynamic layers, 
or membranes, and cleaning techniques. 

A uniformly high quality permeate is achieved with the EXXFLOW crossflow microfiltration 
process. Removal of virtually all suspended solids down to about 0.1 micron has been 
demonstrated in countless laboratory and field trials. Other experimental work indicates that 
EXXFLOW can be developed to produce a low pressure process to reject high molecular weight 
dissolved solids. 

The process has many advantages over conventional treatment process: 

Most liquids are treatable without the addition of filter aid chemicals 

Specialized membranes can be formed to produce the desired quality of treated liquid by 
using standard chemistry. 

EXXFLOWis a low pressure process (20 - 35 psi) with a low crossflow velocity (3 - 6 fps) 
The single stage treatment produces a treated liquid having no suspended solids greater 

than approximately 0.10 micron. 

Cleaning of the filter cloth is easily accomplished 

Water recovery is very high: Usually greater than 97% 

Coagulation, settlement, clarification and filtration occur in the same process - usually
without the need expensive of polymers or coagulant additives 
Liquids of wide pH range, from strongly acidic to strongly alkaline, can be processed at 

temporatures up to 90"C 

,$densive civil works and structures are not required 

Operation is simple either manually or in the automatic mode 

'3 



EXXPRESSTM AUTOMATIC TUBULAR FILTER PRESS 

Wastewaters, or dilute slurries containing

concentration3 of 2 to 20% solids or more can

be dewatered if pumped into filter modules 
 M0*IAN FLTRATE7 

operating with all tubes in parallel in the dead CRO33 C3ECON 
end mode. This mode is achieved by closing the
 
outlet valves at the reject end of the module.
 
The slurry forms a cake layer on the internal _----
 T,.EXTILJ.E

walls of the tubes. Its associated water TUBE 

.. _
 

permeates through the cake layer and escapes
 
as filtrate on the outside of the tubes. The CAXE BULUP
 

dewatering cycle is complete when the cake EXXPRESS
SLUDGE DEWATERING 
TECHNOLOGY
 

EXPRESS DEWATERING layer reaches a controlled thickness. The solidsTECHNOLOGY 
 discharge cycle then commences by opening the 
CLEANING CYCLE 

ME." ROLLERoutlet valves and traversing the module with 
CLEAE rollers. The venturi formed by th rollers createsTE 

-I-"" a high velocity with the incomirg water and 
FLU.NwATE . . .... flushes the solids down the tubes and onto a 

-.- ~ dewatering.-.. dwt~~ screen. 

RC-LER IITERRUPT TUBE Compared to conventional dewatering devices,40 -W SCUD ARE WASHED oUr including centrifuges, plate and ,rame filter 

presses, vacuum and belt presses, the 
(EXXPRESS) has the following advantages: 

Lower installed capital cost 

Use.df the same filter cloth as EXXFLOW 

(o chemical additions are required 

Low operating pressures are used resulting in lower cost of operation 

EXXPRESS is self cleaning and automatic 

Sludge from water treatment processes and industrial sludgcs including toxic and 
hazardous materials 

EXXPRESS produces superior quality filtrate 

NOTE: "EXXFLOW AND "EXXPRESS" ARE LICENSED TRADE NAMES OF EPOC WATER, INC. 

' ~ :cIP 



process sclanfjfic, Inc. 
11/717/TYPICAL FLOW DIAGRAM
 

HEAVY MTAL AND SUSPENDED SOLIDS REMOVAL
 

WASTE STREAM(S) 
CONTAINING METALS, 

SUSPENDED SOLIDS, ETC. W 

WATER 

CHEMICAL TANK DEWATERING
 
INJECTION 
 RECYCLE
 

ISLURRY
WATER 

<FILTER -FILTER PRESS 

FILTRATE SLUDGE(TO DISCHARGE OR RECYCLE) 
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Industrial Wastewater Recycle 

REPORT # 9002 

CLIENT: Commercial Aluminum Cookware - Toledo, Ohio 

DATE INSTALLED: July 1990 

Water is used to remove machine oil, kerosene and dirt from aluminum cookware prior 
to a deionized rinse in preparation for hard anodizing. The wash/rinse system produced 
a wastewater containing up to 150 mg/l of oil & grease. The local sewage regulations 
required the oil & grease and kerosene concentrations to be below 5 mg/. 

- 11
, , 


After detailed investigation by the consulting engineer, the recommended treatment 
process was microf-ltration/ultrafiltration. Exxflow microfiltration was chosen because 
it treated the washwater to recycle quality at an economical cost. The Exxflow microfilter, 
. ng an inert powdered adsorbent, removes the kerosene and oil & grease contaminants. 

(e microfiltrate, which meets not only discharge standards but also recycle quality water, 
is reused as washwater in the parts washer. 

'The adsorbent solids, after concentration by the Exxflow microfilter, are dewatered by the 
Ex.press tubular filter press. Overall, the treatment system provides over 99% water reuse 
and produces a filter cake of 30-40% w/w solids. 

The 40 gpm system rettuned its total cost within the first 3 months of operation, compared 
to off-site disposal. 

pro-ess scieEiF, cnir 

960 SARATOGA AVENUE •SUITE 213 . SAN JOSE •CALIFORNIA 95129 408/241-1533 •FAX 408/241-2118 
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Name: 

Date of Birth: 

Mailing Address: 

Home Address: 

Nationality: 

Sex/Marital Status: 

Work E.tperience: 

July 4, 1984 - Present 

Training/Seminar: 

October 4, 1993 

August 24-27, 1993 
.-

April 21 - May 2, 1992 

Efucation: 

CURRICULUM VITAE 

B. Situngkir 

 

JI. Gatot Subroto Kav. 52-53, Jakarta 

 

 

Indonesia 

Male/Married 

The Chief of the Section of the Industrial Relation and 
Pollution Control, Directorat of the Electrical Equipment and 
Metal Industry. 
Electrical Equipment and Metal Industry, Department of 
Industry 

1,he Ozone Layer Protection and ODS phase out Jakarta 
State Ministry for the Environment of the Republic of 
Indonesia and Japan Environmental Agency - Japan 
Environmental Sanitation Center (JEA - JESC) 

Sectoral workshop for preparation of Indonesia Country 
Programme for the ODS phase out under the Montreal 
Protocol, Jakarta 
State Ministry for the Environment and United Nations 
Development Programme (UNDP) 

Basic Course of the Environment Analysis 
University of Indonesia and Indonesia Environmental Impact 
Management Agency (BAPEDAL) 

University of North Sumatera Medan 1980 
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I. EXCECUTIVE SUMMARY 

The World Environment Center (WEC), through a cooperative agreement with the United 

States-Asia Environmental Partnership (US-AEP) and United States Agency for 
is supporting sustainable development

International Development in Indonesia (US-AID), 


by strengthening industrial and urban environmental, health and safety management policy
 

and practices in several of sector industry with waste minimization program. One of sector
 

of industries is metal finishing & electroplating industry.
 

The hole program consisf of waste minimization assessment at the facilities, training and 

and study tour for Indonesian representative (goverment & industry). The
workshop, 

are 	to identify no/low cost practices and techniques that can 
purpose of those activities 

reduce the discharge of pollutans and improve worker health and safety.
 

the 	objective is to provide the participant with an
Especially for the U.S. study tour 

intensive overview information of technologies and management practices implemented in 

the U.S. metal finishing industries. 

The study tour group has visited 10 waste treatment facilities (small, medium and big 
expert form research institute

industry) and attended 2 discusscion meeting with 

(Lawerence Livermore National Laboratory, Univ. of California) and from environmental 

consulting company (Chemical Solutions Inc.). 

Some major findings and conclucions during this tour: 

start at the first step of plating process and follow 

" United States Goverment has strong regulation of waste disposal from industry, which 

" 

" 

industries should followed 
Waste treatment aspect has became one of the important competitiveness factor in 

business, also in metal finishing sector, because the customers don't want to make deal 

with company which bad reputation in environment issue 

Waste treatment does not mean need high cost and complicated technology, it can be 

with moderate investment, low operation cost (7-10 % from total cost production) and 

with simple systems 
* 	 Waste minimization techniques 

process, not only at the end process 
0 	 Work safety has high attention from management of company, almost in every 

company has safety equipment and safety handling procedure, and also the worker 

involved and participated in safety management through regular meeting and periodic 

safety training 

further improve waste treatment of metal finishing industry in Indonesia, the
To 

recommendetion follow-up are:
 



" 	 Conduct seminar for excecutive (top management) with topics the economical arid 
future benefits ofwaste minimization 

" 	 Develop and build information network consist of person, institution, coperation, 
univercity and others people who have interest' in waste treatment management and 
technology 

" 	 Goverment agency (Bapedal) should make more strong implementation of 
environment impact regulation 

* 	 Develop local capabillity for knowledge and technology of waste minimization through 
intensive and focused training 

* 	 Goverment agency (Bapedal) should give insentive systems for the company which 
have good waste management 

ft1 A\'A.LAFI.E COPY 
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II. INTRODUCTION 

This study tour, one of the activities of Industrial Waste Minimization Assessment 
Program, was conducted by World Environment Center (WEC). The program supported 
through cooperation between the United States - Asia Environmental Partnership (US-
AEP) and the United Agency for International Development (US-AID) in Indonesia. 

The Industrial Waste Minimization Assessment program consist of: 
- factory waste minimization assessment 
- workshops/seminar waste minimization 
- U.S. study tour 
in several sector of industries, and this tour for metal finishing industry. 

The objective of the U.S. study tour is to provide the participants with an intensive 
overview information of technologies and management practices implemented in the U.S. 
to enhance waste minimization and improve worker health and safety in metal finishing 
industry through observation and discusstion. In this tour the participants would take 
opportunity to exchange experiences with U.S. counterparts directly in basis 
environmental, health and sz,ty issue and to build interaction, relation and international 
Looperation regarding the metal finishing industry's response to heigtened environmental 
standard and regulations. 

Funding this tour provided by the United States Agency for International Development 
(USAID) through a coorerative agreement with WEC. 

The experiences gained during the study tour will be disseminated to other Indonesia 
metal finishing industries and Indonesia goverment officials through second workshop of 
waste minimization in Indonesia next year. Hopefully, the next workshop will be more 
effective based on field observation and information from this tour. 

Detailed description of this tour: 

Date : December 5-17, 1993 
Tour coordinator : Charles Jong Hwa Hong - Deputy Project Manager, WEC 
Participants 
1.Berani Situngkir - Section Head of the Pollution Control, 

Ministry of Industry, Directorate General Multivarious Industry 
2. 	Widya Wicaksana - Project Manager of Small Scale Metal Industry Development, 

Institute for Small Scalelndustry DevelopmentMandiri Found. 
3. Herry Hamdani - Staff of Directorate for Hazardous Waste Management, 

Environmental Impact Mangement Agency 
4. Dadang Sudradjat - Head of Quality Control Section, 

PT. Superex Raya (allumurium extrutions) 

34 .Y~' 



5. Agung Prastowo - Staff Electroplating Departement, 
PT. YKK Indonesia Zipper CO.,Ltd 

- Chief Quality Control,6. Suryanur Syafe'i 
PT. PADI Komponen (electronic component manufacturer) 

The Schedule of tour : 
1. Dec. 6, 1993 

2. Dec. 7, 1993 

3. Dec. 9, 1993 

4. Dec. 10, 1993 

5. Dec. 13, 1993 

6. Dec. 13, 1993 

7. Dec. 14, 1993 

8. Dec. 14, 1993 

9. Dec. 15, 1993 

10. Dec. 15, 1993 

11. Dec. 16, 1993 

12. Dec. 16, 1993 

Metal Surface Inc., Los Angeles, California 90201-0521 

: SAM BELL (President)Persons met 
Bruce F. Nielsen (Plant Engineer) 
Mark A-Hanson (Excecutive Dir. MFASC) 

Electrolizing Inc., Los Angeles, California 90011 

: SUSAN B. GRANT (General Manager)Persons met 
Jack Morgan (Plant Manager) 

Lawerence Livermore National Laboratory, Univ. of California 

Persons met JACK W. DINI 
(Section Leader Material Fabrication Division) 

Christ Steffani (Staff) 

Wastewater Treatment Systems Inc., Sunnyvale, California 94089 

•GLEN C. NEUSTEDTER (President)Persons met 
John B. Strandberg (Sr. Chemical Engineer) 

Read Rite Inc., 3065 N. Sunnyside, California 
MARK ROTHWEILER (Operations)Persons met 
Jim Elliott (Marketing Mag. Process Scientific Inc) 

Acteron Corporation 
851 Shasta Street, Redwood City, CA 94063 

: PATRICK BURT (President)Persons met 
Schlage Lock Co.,San Francisco 

:JIM COLLINS (Plating Departement)Person met 
Santa Clara Plating Co.lnc. 
1773 Grant Street, Santa Clara, CA 95050-3984 

:THOMAS L. COSS (President)Person met 
United Airlines, San Francisco Int'l Airport, CA 94128-3800 

•STEVEN F. SULGIT (Facilities & Eng.)Persons met 
Alexander Klauss (Electroplating Manager) 

New United Motors Manufactur,.rig Inc. 

Fremont, California 
Chemical Solutions Inc. 
400 Main Street, Suite 203, Pleasanton, CA 94566 

: JIM MILLE (President)Person met 
San Jose Water Pollution Control Plant 

700 Los Esteros Road, San Jose, CA 95134 
: ALEX EKSTER, Ph.D. (Sanitary Engineer)Person met 
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III. FINDINGS 

3.1. Metal Surface Inc. 

Description of the facilities 
Los Angeles, Southern CaliforniaLocation 

Established :1954 
Products/services Metal finishing processes, espesially precision plating for Aircraft, 

Electronics and Aerospace parts, like gold plating, nickel plating, 

copper plating, silver plating etc. 

Company size :140 employees (2 shift) 

Production plant : 
has completed production process facillities and equipment, like

This company 
and quality plating solution,laboratorium for testing and controlling quality plating 

special material storage, work and safety equipment and waste treatment facility, special 

room for high precision plating. Lay out for plating process of this company is not very 

good, but lay out of plant is good. They used rack plating system in plating process and 

made special area (room) for gold plating. 
every waste water contain nickel,Plating process generated three kind waste water, 


cyanide and copper which should handle with special treatment process.
 

Waste Treatment System facility : 
use waste water treatment at 1987 with total investment US$ 1.5 million.

They started 
Capacity of waste treatment is 40,000 gallon water perday and produce 200 pon sludge 

perday. For sludge they should pay US$ 158 perton to mining company to recycle heavy 

metal from sludge. Operating cost of waste treatment relatively low, it's only 7 % from 

total production cost. 

system in this company used chemical precipitation/clarificationThe waste treatment 
method used almost in every metal finishing industry. The waste 

system, it's common 
treatment system relatively big size and looks complicated system, waste treatment 

waste400 m2. They integrated treatment for 3 differencefacility used area about 
room. See Appendics for

solution and operated waste treatment from special control 


process diagram.
 

To minimize waste from processing line they have some technique as follows:
 

- Material handling (chemical material and produst to plating)
 

- Housekeeping (cleanliness at processing area)
 

- Racking and Line orientation (flow process)
 

- Drip shields and drip time (design tank process and rinsing tank)
 

- Spray rinsing
 
- Ion exchange
 

- Electrowining (optimation chemical solution) BFsrT ,,;,.; COPoY
 



The important and specifics finding in this company is how they handle dangerous 

material. First, they split the dangerous material and use special container and then put 

the container at chemical storage area to reduce risk. 

Work safety aspect : 
They approached work safety with completed safety equipment, used special area and 

storage for hazardous material and improve skill and increse awareness worker with 

safety aspect through meeting and training. 

3.2. Electrolizing Inc. 

Description of the facilities 

but they have specifics product/services that is hard and high 

Established :1944 
Products/services Spesialist in metal coating process that uniformly deposits a dense, 

hard, high chromium plating, non-magnetic alloy on the surface of 

the basis metal. The coating has a Rockwell C hardness value of 

67-72 and it's applied with deposit thickness ranging from 
0.000025" to 0.0006". 

Company size : 40 employees 

Production plant : 
Electrolizing is a small scale metal finishing industry with old facilities (building, 

processing equipment), 
chromium plating for special part. The facilities and equipment which this company have 

is not well organize and maintance. Also they do not have complete laboratorium for 

testing and controlling quality. Lay out for plating process is not very good, cleanliness 

of workshop for some area is poor. For coating process they used rack plating system. 

The process generated only one kind waste water. that's chrome which should handle 

with special treatment process. This company has small and appropiate waste water 

treatment system. 

Waste Treatment System facility 
The waste treatment system in this company is very small with capacity only about 3000 

gallon water perday and produce 20 pon slud e perday For sludge they should pay US$ 

1200 Derton to mining company to recycle heavy metal of sludge. Operating cost of 

waste treatment relatively low, it's only 7-10 % from total production cost. 

The waste treatment used area only 40 m2 without special area, only small area in the 

comer of workshop. The waste treatment system used precipitation techniques with out 

complex design. also equipment of waste treatment made with functional approach, they 

used simple and appropiate part and equipment. It can reduce and minimize investment 

cost for waste treatment. 
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The impofiant and specifics finding in this company is how the small scale industry like 
Electrolizing aware about environment aspect and try answer the problem regarding 
their capability. It's mean responsibility for environment problem is not depend on the 
size of industry or factory, but for everyone who generated waste. 

This is vey surprise and make future perspective because in Indonesia there ar. many 

small industry which in future could be generated some enviromnent problem. 

To minimize waste from processing line they have some technique as follows:
 
- spray rinsing
 
- electrowing
 
- recycling water
 

Work safety aspect : 
For cleanliness and safety work Electrolizing need some improving in every aspect like; 
lay-out, safety equipment, awareness of worker and also special program for worker 

concerning safety aspect like training or regular meeting. The discipline of worker to use 
safety equipment like glasses, face shield, etc is still need attention. 

3.3. Wastewater Treatment Systems Inc. 

Description of the facilities : 
Established :1935 
Products/services WTS Inc. offers the finest in packaged industrial wastewater 

treatment systems, especially for small and medium waste 
treatment equipment. (for detailed see appendics) 

Detailed Product/services : 
WTS Inc. is a member of the Thames Water Plc Group, an international supplier of 

water, process fluids, and wastewater treatment. WTS Inc. specialized in manufacturing 

packaged industrial waste water treatment systems. These systems designs are primarily 

based upon proven, conventional treatment technologies enhanced by specialized 

process engineering. The packaged units are installed as stand-alone systems, or easily 

incorporated into more complex or specially engineering systems. 

WTS Inc. provides detailed design, and manufacture of specialized equipment for 

custom engineered wastewater treatment project. And support field installation, 
commissioning and ongoing service through project management, turnkey installation, 
ongoing maintenance, troubleshooting, system commissioning, performance test, system 

operation and emergency repair. 

WTS Inc. has strong supported team for design and engineering aspect by special staff 

with engineering background. 

7 
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Typical treatment applications for packaged plants are: 

- Heavy metal removal 
- pH neutralization 
- Cyanide destruction 
- Arsenic removal 
- Waste evaporation, etc. 

The packaged systems can treat waste streams containing concentrated and dilute levels 

of contamination. Standard systems are based on continuous flow and batch treatment 

processes. 

The important and specifics findings in WTS Inc. that's simple, packaged and practice 

systems for waste water treatment. This is very interesting because many people still think 

that is waste treatment always need systems with big size, expensive and complex. 

3.4. Read Rite Inc. 

Description of the facilities: 

Read Rite Inc. is one of high tech. factories in Silicon Valley which produce computer 
drive with nickel plating for finishingcomponent like floopy disk, hard disk, disk 

weproduct. In this company we can't see inside the factory, it's very closed and secret, 

only see waste treatment facility outside of the plant. 

This factory has nickel plating unit to support production for finishing. This plating unit 

generated waste water contains nickel particle. 

Waste Treatment System facility: 

This comppny has new waste water treatment facility installed at september 1993 with 

total investment US$ 800,000. Capacity of the WTS is 300 gallon per minute. Design of 

waste treatment system of this company supported by Process Scientific Inc. (PSI) and 

used new method (technology) to separate liquid and solid waste, it's called membrane 

/ technology. (for detailed see appendics) 

This method used membrane filter made from permeable textile tubes, trade name of the 

technology is EXXFLOW crossflow microfiltration. EXXFLO'V crossflow 
a number of manifoldedmicrofiltration plants are of modular contruction employing 

filter modules. 

The EXXFLOW technology is based on the highly specialized woven textile turbular 

array and its post weaving treatment as well as on the formation and maintenance of 

dynamic layers or membrane, and cleaning techniques This hasmethod some 

advantages compare with conventional method. . . 

8 ESTAAA' .. 
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The EXXFLOW crossflow microfiltration has many advantages over conventional 

treatment process : 
- most liquids are treatable without the addition of filter aid chemical
 
- low pressure process (20-35 psi) and low crossflow velocity (3-6 fps)
 

- water recovvry is very high, usually greater than 97 %
 
- coagulation, settlement, clarification and filtration occur in the same process 

(usually without expensive polymers or coagulant additives)
 
- operation is simple either anually or in the automatic mode
 
- cleaning of the filter cloth is easily accomplished
 
- extensive civil works and structures are not required
 

The PSI Inc also has new filter press techniques, its called EXXPRESS automatic 

turbular filter press. This techniques used filter modules operating with all tubes in 

parallel in the dead end mode. This mode is achieved by closing the outlet valces at the 

reject end of the module. (see appendics for detail). 

The EXXPRESS techniques has advantages:
 
- lower installed cost
 
- no chemical additions are required
 
- low operating pressure
 
- self cleaning and automatis
 
- use the same filter cloth as EXXFLOW
 
- produces superior quality filtrate
 

3.5. Acteron Cotrporation 

Description of the facilities: 
Products/services •Metal finishing processes, spesializing in highly reflective plating 

for infrared optical component, electroless nickel on electronics.-
component, special plating for microwave applications, hard 

anodizing etc. They have advanced plating techniques to answer 

customer satifaction. 

Production plant: 
Acteron has very good plant almost in every aspect, lay out process is very efficient even 

the space is limited, supporting aspect like laboratorium, quality control, and research 

development have high priority from management level. 

like for rhodiumActeron has developed many unique processes for special plating 

coating its eliminates problems of ductility, stress cracking, and porosity. 

They have strong R & D staff for developed specific techniques to answer problem in 

quality and for special plating. ­
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Another products from R & D division are: 
- OptiGold plating,
 
- OptiCarriers plating,
 
- OptiNickel, etc.
 
Every product has specifics plating performance. 

Waste Treatment System (WTS) facility: 
The waste treatment system used precipitation technique. Acteron has installed small 

packaged heavy metal precipitation system (HMR) from WTS Inc. with capacity 5 

gallon per minute. The prize of this type is US$ 45,000 included installment, training and 

supervision, the installation need only 46 m2. 

The important and specifics finding in this company is how they minimize waste water 

from proceesing line. Before they implemented minimization techniques, Acteron 

consume much water perday almost 10 thousands gallon for one day. After implemented 

some minimization techniques they can reduce water consumtion only 1500 gallon 

perday. That's why they used small waste treatment system, only 5 gallon per minute. 

They try to recylce and recovery water for rinsing to make more efficient. 

To minimize waste water from processing line they used some techniques in flow rinsing 

and rinsing technique, these are 
- counterflow rinses technique
 
- spray rinses technique
 
- drag-in drag-out rinses
 

The idea of counterflow and drag-in drag-out technique is to separate clean water rinse 

and dirty water clean and try to minimize water consuming in rinsing. 

They also used ion exchange cylinders to remove metals and cyanide from rinse water, 

and then we can re-use rinse water. All these techniques are low cost, simple and easy 

for implementing. (for detailed see diagram process in appendics) 

/ Result of these minimization techniques is plating process produce few waste water to 

go to waste treatment system. It's mean we can reduce invwsment cost tor waste 
facility with easy and sim,'".,treatment system, we only need small waste treatment 

operation and of course with cheap prize. 

Work safety aspect : 
They approached work safety with completed safety equipment (safety glasses, boots, 

goggles, face shield, eye wash stations, showers, fire extinguishers, hard hat, safety 

shoes). Used special area and storage for hazardous material and improve skill and 

increse awarness worker with safety aspect through regular worker meeting and worker 

training. The workers have good discipline used sfety equipment. 

tn IOC
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3.6. Santa Clara Plating Co. Inc. 

Description of the facil1ties: 
Santa Clara Plating Co. is medium scale metal finishing, it's not have special plating 

service. This Company has very good building with well organized workshop, and has 

good lay out of plant. Mostly customers come from computer factory to plate casing 

and components of computer. 

Production plant : 
This company has completed production process facillities and equipment, like 

laboratorium for testing and controlling quality plating and quality plating solution, 

special material storage, work and safety equipment and waste treatment facility. They 

used rack plating system in plating process. Plating process generated three kind waste 

water, every waste water contain nickel, cyanide and copper which should handle with 

special treatment process. 

Waste Treatment System facility: 
Santa Clara used precipitation technology to handle waste water from plating process. 

Operating cost of waste treatment 8-10 % from total production cost. The waste 

treatment of this company relatively simple and not too big, it's used area about 50 m2. 

This company only need small waste treatment because it's implemented some 

techniques to reduce waste water from processing. 

To minimize waste from processing line they have some technique as follows:
 

- counterflow rinses technique
 
- spray rinses technique
 
- drag-in drag-out rinses
 
- use ion exchange
 

Work-safety and cleanliness aspect: 
Santa Clara has good work safety aspect with completed safety equipment (safety 

glasses, boots, goggles, face shield, eye wash stations, showers, fire extinguishers, hard 

hat, safety shoes), used special area and storage for hazardous material. Also improving 

skdll and increasing awarness worker through regular meeting and training. 

This plant is very clean, they reach this condition through some activities as:
 

- product handling, after processing
 
- !Fy out process tank and rinses tank
 

- setting flow worker in processing line 

The important and specific findings in this facility are: 

- well planned and organized facilities 
BEST AV.\; LB LE COPY 
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3.7. United Airlines Maintenance Operations Center 

Description of the facilities : 

United Airlines maintenance center opened in 1948. The Maintenance Operations Center 
one of the(MOC) is technologica! pacesetter in the airline industry. This facility is 

largest facilities of its kind, supporting United's Airlines maintenance mission throughout 

the world. The major responsibility of the MOC is repair, overhaul and modification of 

airplanes, engines and component parts. 

Electroplating Production division : 
center which has job to repair and 3verhaul of airplanes, MOC needAs maintenance 

plating section for finishing component parts airplanes. The plating unit used rack 

plating system for chrome plating and nickel plating. They started treat waste directly 

from rinse tank with reactive rins-: tank system. It's looked simple system to recovery 

dirty rinse water. 

Waste Treatment System facility: 
The MOC of United Airlines simplified waste treatment system with used rective rinse 

tank to remove heavy metal before go to waste treatment facility. It's make few waste 

water with low concentration of heavy metal, and also waste treatment looked simple. 

Of course this system reduce a lot cost for investment and operation of waste treatment 

system. 

In the reactive rinse tank with chemical reaction they caught heavy metal before waste 

From this tank waste water pumped into chrome kill tanks orwater go to treatment. 

cyanide kill tanks neutralized pH and coagulated heavy metal with polymer and drop to
 

the bottom of the tank. Overflow from these tanks after recondition with added chemical
 

solution back to reactive rinse tank.
 

Using reactive rinse tanks make waste treatment more simple system and looked waste 

treatment easy. We don't need complex waste treatment system, the important thing is 

/ function of the system. 

Waste treatement from elctroplating division is part of United Airlines Water 

Treatmment System. From waste treatment in electroplating division the water pumped 
into United Airlines Water Treatment mixed with rain water, washing water etc. 

Work safety aspect : 
United Airlhies has systimatics approached for work safet, first completed safety 

area and storage for hazardous material, third improveequipment, second used special 
worker with safety aspect through regular meeting (everyskill and increse awamess 

week) to discuss every thing concerning work safety in every section and also through 

work safety traning. 
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3.8. New United Motors Manufacturing Inc. 

Description of the facilities : 

The New United Motors Manufacturing Inc. is the joint venture formed by General 

Motors Corporation and Toyota Motor Corporation. Located in Fremont, California, 
the company has incorporated Toyota's production concepts and management and 

established the goal of building highest quality vihicles at the most competitive price. 

The company started in 1983 produced Toyota Corolla sedans, Toyota Hilux pickup 

trucks and Chevrolet Nova sedans. This company is big industry. 

This company applied two important concepts from japan management style these are 

Kaizen and Jidoka. Kaizen means the continuous pursuit of improvement in every facet 

of the company. The Kaizen principle encourages team members to contribute their 

ideas to helping make company more productive and safer operation. Jidoka is quality 

principle. With this principle, company strives to guarantee quality in manufacturing 
process itself. 

Production plant: 
The production process in this company are: 
* 	 Stamping process used hydraulic press machines, ranging from 400 to 2,300 tons 

" 	 Welding and bolting divisions are responsible for welding and bolting together 

component parts of vihicles, they used automatically welding by welding robots and 
automatic welding machines. 

" 	 Painting process 
* 	 Assembling line installed over 3,400 separate components and parts in each car, also 

checking and inspections. 

rhis.company don't have electroplating unit, so they don't have heavy metal waste 

water. 

"Vaste Treatment System facility: 
This factory has waste water treatment only for water from painting process and 

washing section. There's no waste water contain heavy metal solid. The techniques of 

the waste treatment here is have big different with the waste treatment of metal finishing 

factory. There is no specific reaction to treatment waste water. 

The waste treatment facility used more for remove micro particles from waste water at 

painting process or at washing line 

Work safety aspect : 
Work safety aspect in this company also has different with metal finishing process, the 

stress of safety work more in mechanical aspect not chemical. 

-........
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3.9. San Jose Water Pollution Control Plant 

Description of the facilities 
This facility is local goverment plant to control waste water from San Jose area before 

go to San Francisco bay through the river. This plant has capacity 150 million gallons 

water per day, at the present time they only process 100-110 millin gallons per day. 

In this plant the processed only to removal particles from water and then sterilized water 

from bactery, they don't have facility for removal heavy metal from water. In this waste 

treatment, after removed particles from the water, they used biology process. 

3.10. Lawerence Livernore National Laboratory 

Description of the Institute : 
This laboratorium is part of Univercity of California with specialized in research and 

development. Electroplating is one of activities in this laboratorium developed for 

plating process technology and also for waste treatment techniques. This laboratorium is 

one of the best institute in this field in United States. 

Presentation 
The representatives of Lawerence Livermore National Laboratory in discussion with 

tour group are Mr. Jack Dini and Chris Steffani at Sheraton Hotel at The Fisherman 

Wharf. 

They presented environmentally conscious electroplating at their laboratory, especially 

waste reduction program. The focus intention at this laboratory are minimizing 

hazardous wastes, mminimization of rinse water usage, material and process 

substitutions and recycling technology. With all these program they can saving over US$ 

500,000 per year, have a safer, cleaner facility, and have not reduced quality of parts 

prdcessed through the operation. For detail information see appendics. 

3.11. Chemical Sollution Inc. 

Description of the corporation• 
This corporation is specialized consultant for environmental issue, developed system 

with minimum waste and low cost, developed and improved plating process, developed 

waste treatment techniques. In our meeting we discussed a lot about minimization 

technique at plating process as follow:
 
- drag-in drag-out technique
 
- counterflow rinses
 
- spary rinses
 
- reactive rinses
 

14 £ cOPY 
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IV. CONCLUCIONS AND RECOMMMENDATIONS 

4.1. Conclucions 

Some major findings and conclucions during this tour: 

United States Goverment has strong regulation of waste disposal from industry, which 
regulations, one is from United Statesindustries should followed. They have two 

for 	all area in U.S. Second, everyEnvironmental Protection Agency this regulation 

states has their specific regulation only for their area
 

aspect has became one of the important competitiveness factor inWaste treatment 
business, also in metal finishing sector, because the customers don't want to make deal 

with company which bad reputation in environment issue 

* 	 Waste treatment does not mean need high cost and complicated technology, it can be 

with moderate investment, low operation cost (7-10 %from total cost production) and 

with simple systems 

* 	 Waste minimization techniques start at the first step of plating process and follow 

process, not only at the end process. Some minimization techniques are: 

- drag-in drag out rinses technique
 
- counterflow rinses technique
 
- reactive rinses tank technique
 
- spray rinse technique
 
and also for material handling, lay out process unit, flow worker at process unit
 

* 	 Work safety has high attention from management of company, almost in every 

company has safety equipment and safety handling procedure, and also the worker 

involved and participated in safety management through regular meeting and periodic 

safety training 

PtrTA'.\!! ApE COPY 

15
 



4.2. Recommendation 

To further improve waste treatment of metal finishing industry in Indonesia, the 

recommendetion 	follow-up are: 

Conduct seminar for excecutive (top management) with topics the economical and* 
future benefits of waste minimization 

Develop and build information network consist of person, institution, coperation, 

univercity and others people who have interest in waste treatment management and 

technology 

" 	 Goverment agency (Bapedal) should make more strong implementation of 

environment impact regulation 

Develop local capabillity for knowledge and technology of waste minimization through" 
intensive and focused training 

" 	 Goverment agency (Bapedal) should give insentive systems for the company which 

have good waste management 
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Counter Flow rinses at Acteron 

Spray rinses at Acteron 
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Appendices B : 

List the date, facility visited, person & organizations contacted 
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List the date, facility visited, persons & organizations contacted: 

1.Dec. 6, 1993 

2. Dec. 7, 1993 

3. Dec. 9, 1993 

4. Dec. 10, 1993 

5. Dec. 13, 1993 

6. Dec. 13, 1993 

7. Dec. 14, 1993 

8. Dec. 14, 1993 

9. Dec. 15, 1993 

10. Dec. 15, 1993 

11. Dec. 16, 1993 

12. Dec. 16, 1993 

Metal Surface Inc. 
6060 Shull St., Po.Box 2160, Bell Garden, California 90201-0521 

Persons met : SAM BELL (President) 
Bruce F. Nielsen (Plant Engineer) 
Mark A.Hanson (Excecutive Dir. MF ASC) 

Electrolizing Inc. 
1947 Hooper Avenue, Los Angeles, California 90011 

: SUSAN B. GRANT (General Manager)Persons met 
Jack Morgan (Plant Manager) 

Lawerence Livermore National Laboratory, Univ. of California 

Po.Box 808, L-332, Livermore, CA 94551 

Persons met : JACK W. DINI 
(Section Leader Material Fabrication Division) 

Christ Steffani (Staff) 
Wastewater Treatment Systems Inc. 
1235 Elko Drive, Sunnyvale, California 94089 

: GLEN C. NEUSTEDTER (President)Persons met 
John B. Strandberg (Sr. Chemical Engineer) 

Read Rite Inc., 3065 N. Sunnyside, California 
: MARK ROTHWEELER (Operations)Persons met 
Jim Elliott (Marketing Mag. Process Scientific Inc) 

Acteron Corporation 
851 Shasta Street, Redwood City, CA 94063 

: PATRICK BURT (President)Persons met 
Schlage Lock Co.,San Francisco 

: JIM COLLINS (Plating Departement)Person met 
Santa Clara Plating Co.Inc. 
1773 Grant Street, Santa Clara, CA 95050-3984 

: THOMAS L. COSS (President)Person met 
United Airlines 

- SFOFL, San Francisco Int'l Airport, CA 94128-3800Bldg. 49 
: STEVEN F. SULGIT (Facilities & Eng.)Persons met 
Alexander Klauss (Electroplating Manager) 

New United Motors Manufacturing Inc. 

Fremont, California 
Chemical Solutions Inc. 
400 Main Street, Suite 203, Pleasanton, CA 94566 

: JIM MILLE (President)Person met 
San Jose Water Pollution Control Plant 

700 Los Esteros Road, San Jose, CA 95134 
: ALEX EKSTER, Ph.D. (Sanitary Engineer)Person met 
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Business Cards of Persons contacte 
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SmIrii'i. BuClImIN & SUREA S
Nc.URFACES
AssocI.TIES. INC. 

. BELL GARDENS. CA 90201-0521.\.l .\. I].\N, ' I\ i:.\" .....~',. ... 6060 SHULL STREET 

,., 44" 927-1331 (714) 521-4112,.,,.. , -I :A 0 1 S'(310) 
(213) 773-4050 FAX (213) 773-4055 

BRUCE F. NIELSEN 

PLANT ENGINEER 

4- JACK MORGAN 
MANAG R
0fPLANT 


SAM BELL
 
In or PRESICENT
 

hromeplating
dense 

spec alists 

(310) 927 1331 

METAL SURFACES. INC (213)773 4050 

8OX 2160 1714) 5214112 
197 N0VE AV(UE 

BELL GAROENS. CALIFORNIA 90201 0521 1213) 773-4055 
7019 Coopu$ C..msr 6060 SHULL ST. P0 

HOISTo Tims 77020LOA.G[,[$ CALU90011 
17131 67844121213) 749 7876 

Suan 8.Grant 
Gernral Manager Ur",verity of Cahfomi 

k ~awrence Livermore 
National Laboratory 

Jack W. DIN 
Sec~on Leocae 

1947 Hooper Avenue .Mote, as -aoncc-;n D.v:slon 
Los Ageles 

Calomrna 900h1 
P.O Box 808 L-332 (510) 422-8342 

.enseC.orne Tel213 Livermore. CA 95451 FAX (510) 422-12¢0Pta Soeciaksts 749.7876 

Fax 213749 9880
 

Glen . Neustedter6.1
CE SOLUTIONS, INC. President P. 

SENVIRONMENTAL CONSULTING 
. 

JIM MIILLE 
PRESIDENT 

Wastewater Treatment Systems Inc.
 

Helping Ind.l.ly eet Its Environmental Goals 1235 Elko Drive
 
Sunn,-vale. C.mLa 94089
 

Tel (510) 426-1816 Te!pphcne (; 54186ce

400 Main Street. Suite 203 

Fax: (510) 426-1889 FAX (,;08) 5 -S 15......
Pleasanton, CA 94566 
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Ir.WIDVA WICAKSANA PROBENGKELo MINISTRY OF INDUSTRY 

GENERAL OF MULTIVARI Proei, Pengermnar;an ser 
v - OUS INDUSTRY PfOm3:.on of S I S 

.i DFiECTORATE 

IR. BERANI SITUNGKIR 0SECTION HEAD OF THE POLLUTION CONTROL 

OFFICE :LEMBAGA PENGEMBANGAN INDUSTRI KECIL 

INSTITUTE FOR SMALL SCALE INDUSTRI DEVELOPMENT14TH FLCOR MINISTRY OF INDUSTRY DIRECTORATE OF 
ELECrRICAL EQUIPMENT AND METAL INDUSTRY 

JL. GATOT SUBROTO KAV. 52-53 JAKATA 12950 INDONESIA 
. J cPC .- ':Z c6 :0 3 3 T. o . I..z ,PHONE (021) 5253526 

ENVIHO NMENTAL IPACT P.T. SUPEREX RAYAANAGEMENT AGENCY 
ALUMINIUM EXTRUSIONS 

Wrry Hamdani IR. DADANG SUDRADIAT 
II.'d of Q("

StfLofDiretorate for Hazardou wUtte Managemeat 

J1 Suyopeanoto No 28 Factory 

Badan Pengendalian Dampak Lingkungan Jakara 1101301 JI Pemebar"utian Batuce 
Tetp 373368 15 Linesl Km 23 Tangerang 
Fax 21 365649 T.ip 5523170 552323 

Artbaoka Building I I th floor Pbooe :(62-211 5703419 e. 209 Fax 10211 55231705507 Diaes IA
JLJead.SudirmaoNo.2Jk"rta Fix :(62.21) 5703365,5702547 T*ex 

.PT. YKK INDONESIA ZIPPER CO., LTD , 
NOTION DIVISION ,. 

Head Otfice 
JI. R,P. Soeroso No 7 JakartaFactory 

JI. Raya Jakarta Bogor Km 29 
, " . " "-Cimanggis . Bogor Telp. 3317C'8 17 Lines) 

7 3
Telp.(021)6710641.8 11 S Fax 3 1 0 6 70,3I0710.. 

" t. S t. " o 
. ' 

" A 
ATelex 6146i Yr JK.TFax.871062 
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Jim Elliott 
Marketing Manager 

process sc n .nw. 

510/820-7583
 
824 MATADERA CIRCLE (DANVILLE - CA 94526 
408/241.1533 - FAX 4 I8/241.2118
960SARATOGA AVE •SUITE 213 -SAN JOSE- CA 95129 Mark Rothwei!er 

Operations/Field Services 

(415) 369-5217 Patrick Burt 3065 N. Sunnyside Tel: 4209) 291-8144 
EXT. 14 PPESIDENT Fresno, CA 93727 Fax: (209) 291-4926 

iLI AITERON/ 10RPOIRATION 
I/A, 

851 Shasta Street. Redwood City. CA 94063 

FAX: (415) 364-9748 

unITED AIRU"eS 

Thomas 	L Coss 
Prezidenr Steven F. Sulgit United Airlines 

(408) 	72.9315 exl21 Facilities and Eng. Bldg. 49 - SFOFL 
San Francisco Intl AirportFAX (408)748-0987 	 (415) 634-4576 

FAX (415) 634-4551 San Francisco, CA 94128-380a 

•
SANTACLARA 
PLATING CO.INC. 

1773 Grant Stret 
Santa Clara. CA 

95050.3984 . (408) 945-5300/ 	 FAX (408)945-5442 

ALEX EKSTER P.E., Ph.D. 

sAI1ARY ENGINEER
John B. Strandberg, P.E. 


Sr, Chemical Engineer
 

Wr..STWAT=Trt 
_.r97_ T7=_ CITY OF SAN JOSE 

WATER POLLUTION CONTROL 
700 LOS ESTEROS ROAD. SAN JOSE, CA 95134 

Wastewater Treatment Systems Inc. 	 " 
1235 ELko Drive 
Sunnyvale, California 94089 Thames 

Telephone, (408) 541-8600
 
FAX (408) 541-8615 T'- W
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World Environment Center
 
Industrial Waste Minimization Assessment Program
 

Indonesian Metal Finishing Industry
 

United States Study Tour - December, 1993
 

The World Environment Center (WEC), through a cooperative agreement with the 
United States-Asia Environmental Partnership and the United States Agency for 
International Development in Indonesia, is supporting sustainable development by 
strengthening industrial and urban environmental, health and safety management 
policy and practices in Indonesia. WEC is demonstrating, through cooperation of 
U.S. technical experts, the environmental and economic benefits resulting from
 
no/low cost waste minimization techniques in the metal finishing industry.
 

Waste minimization assessments have been conducted at eight Indonesian metal 
finishing facilities over the past two years. The waste minimization assessments 
focused on the identification of no/low cost practices and techniques that can reduce 
the discharge of pollutants and improve worker health and safety. Upon completion 
of the assessments, a technical waste minimization workshop was held in Jakarta for 
approximately 40 industry, government and non-government managers and design 
engineers. The workshop summarized assessment observations, presented 
Indonesian waste minimization success stories, and provided the exchange of waste 
minimization experience from Indonesian industries to other Indonesian industries. 

WEC is currently coordinating a U.S. study tour for six Indonesian representatives 
(two from government and four from industry) during December 6-18, 1993. The 
objective-of the U.S. study tour is to provide the participants with an intensive 
overview of technologies and management practices implemented in the U.S. which 

*enlemce waste minimization and improve worker health and safety. The study tour 
provides the Indonesian participants and U.S. counterparts with a unique opportunity 
to exchange experiences with respect to environmental, health and safety 
management and provides a basis for continued interaction and international 
copperation regarding the metal finishing industry's response to heightened
 
environmental standards and regulations.
 

Participating host facilities will provide a walk through facility tour and brief the 
Indonesian representatives on issues regarding waste water treatment and 
management, solid waste management and disposal, and measures taken to ensure 
worker health and safety. Upon return to Indonesia, the study tour participants will 
conduct a second waste minimization workshop to share their experiences gained in 
the United States. 
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New York, NY 10016 USA419 Park Avenue South Suite 1800World Environment Center 
FAX: (212) 683-5053Telex: 261290 EnvirocentTel: (212) 683-4700 

MISSION 

The World Environment Center contributes to sustainable develcpment worldwide by 

strengthening industrial and urban environmental, health and safety policy and practices. 

To achieve this mission, the Center: 

Maintains an independent and non-advocacy position. 

" 	 Seeks to integrate environment, economics, energy and education. 

Establishes and promotes partnerships among industry, government and non-governmental" 
organizations. 

* 	 Serves as a bridge for the exchange of information and expertise among industry, 
government and non-governmental organizations. 

" 	 Provides training and technical cooperation programs staffed by volunteer and other 

experts from industry, government, academia, non-governmental organizations and the 

general public. 

• 	Encourages corporate environmental leadership and responsibility worldwide by providing 

international public recognition for outstanding accomplishments. 

HISTORY 

The World Environment Center is a not-for-profit, non-advocacy environmental organization. 

Although independent since 1981, WEC was founded in 1974 with seed funding from the United 
Nations Environment Programme. Today the Center is funded by industry, government, 

internationaf organizations, corporate or private foundations and private citizens. 

lnitial4, WEC published the bi-weekly World Environment Report and a number of 

environmental information directories. In 1977, the Center made a conscious decision to draw 

industry into the environmental policy dialogue with the creation of its International Environment 

Forum (see IEF). 

In 1981, WEC held the first of four major conferences on the links between the environment and 
developmbnt, drawing representatives from* industry, government, non-governmental and 
international organizations, academia and the media from countries around the world. 

In 1982, after earlier pilot activities, WEC launched an industry and government supported pro 
bono environmental technology transfer program, the International Environment and 
Development Service (see IEDS). 

In 	1985, the first WEC Gold Medal for International Corporate Environmental Achievement was 

presented.
 



PROGRAMS
 

International Environment Forum (IEF) 

The IEF is a group of 60 major multinational manufacturing corporations based in eight countries 

and engaged in nine industrial sectors with operations on six continents. The IEF meets quarterly 

for off-the-record discussions of environmental, health, safety and resource management issues 
with senior policy-makers from around the world. 

WEC offers the IEF proprietary programs, including the Country Profile Program which, through 
reports produced by and for IEF companies, supplies detailed information on environmental, 
health and safety requirements in over 20 countries worldwide. 

WEC offers workshops that promote the inter-sectoral exchange of information and experience 
in such subjects as corporate international environmental management, environmental auditing, 
waste minimization, total product life-cycle analysis and waste remediation practices. 
Additionally, WEC coordinates the joint development of training programs to provide IEF 
companies cost-effective, culturally-relevant solutions to the steadily increasing need to transfer 
skills, t--hnoloov and information to onerations worldwide. 

International Environment and Development Service (IEDS) 

Using volunteers and other experts, contributed services and materials from industry, government, 
academia and non-governmental organizations, IEDS provides pro bono assistance worldwide to' 
enhance industrial and urban environmental, health and safety management policy and practices. 
To accomplish this, IEDS conducts: 

" institutional and factory assessments; 
* technology cooperation and training workshops; and 
* 	 study tours and on-the-job internships for environmentalists
 

and government and industry officials.
 

Travel and management costs are funded primarily through cooperative agreements with the U.S. 
Agency for International Development. Other funding comes from industry, the U.S. 
Environmentl Protection Agency, the World Bank and private citizens. More than 250 activities 
have provided opportunity to work with or training for 700 professionals from 28 countries. 

WEC Gold Medal for International Corporate Environmental Achievement 

The WEC Gold Medal honors multinational corporations having outstanding, sustained and well­
impleifiented, worldwide environmentai poiicies. It may be awarded annually by an independent 
international jury of distinguished environmentalists from academia, government, non­
governmental organizations and the medal-winning company of the previous year. Past recipients 
of the WEC Gold Medal are Xerox Corporation (1993), The Procter & Gamble Company (1992), 
Rohm and Haas Company (1991), IBM Corporation (1990), The Dow Chemical Company (1989), 
The British Petroleum Co. p.l.c. (1988), E.I. du Pont de Nemours & Co. (1987), Exxon 
Corporation (1986) and 3M (1985). 
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New York, NY 10016 USA" World Environment Center 419 Park Avenue South Suite 1800 
Tel: (212) 683-4700 Telex: 261290 Envirocent FAX: (212) 683-5053 

WEC WASTE MINIMIZATION PROJECTS 

INDONESIA: 1992-PRESENT
 

1992: 

May: 	 Waste minimization assessment of three metal finishing plants, followed 
by a one-day workshop/seminar on waste minimization. Two WEC­
sponsored U.S. experts visited the facilities. 

June: 	 Waste minimization assessment at two pulp and paper facilities. This 
assessment involved observation of the current waste 
minimization/pollution control activities and facility operation. Two WEC­
sponsored U.S. experts v'sited the facilities. 

August: 	 Workshop in Los Angeles, California to develop a comparative city case 
study on mobile sources of air pollution, in preparation for "Megacities" 
conference, 1993, Jakarta. 

October-
November: Second round of waste minimization assessment for the Pulp and Paper 

industry. One facility was visited by a WEC-sponsored U.S. expert. 

December: 	 Waste minimization assessments of 5 textile plants in Bandung, 
Indonesia followed by a one-day workshop/discussion to review audit 
results with plant managers. Two WEC-sponsored U.S. experts 
participated 	in the waste minimization assessments. 

1 993 

February: 	 WEC sponsored the "Megacities on the Pacific Rim and the Burden of Air 
Pollution" conference in Jakarta, Indonesia. This conference and 
working session addressed air quality concerns of eight major urban 
centers in the Pacific Rim. Topics included: Stationary sources; Mobile 
sources; Health and economic concerns; Institutional and regulatory 
frameworks. 

April: 	 Third round of waste minimization assessments for the Pulp and Paper 
industry. Four Indonesian Pulp and Paper facilities were visited by three 
WEC-sponsored U.S. experts. 

: - . "F L E C O PY 



metal finishing
June: Second round of waste minimization assessments at 

by two WEC-sponsored U.S.facilities. Eight facilities were visited 
experts. 

July: 	 Pulp and Paper Workshop: 

This workshop was specifically designed tc follov the pulp and paper 

plant waste minimization assessments conducted during the past year, 
by the three experts who performed those assessments. The workshop 

Theseaddressed industry-wide needs identified during the assessments. 

needs included improved sampling and analysis of waste streams, 

knowledge of raw material used, and knowledge of manufacturing/waste 
minimization principles and assessment practices. Workshop participants 

will be selected for further intensive training with the agreement that 

they serve as waste minimization trainers for the Pulp and Paper 

industry. 

October: 	 Metal Finishing Workshop: 

follow up waste minimizationThis workshop was designed to 
assessments in the Metal Finishing industry sector conducted during the 

past year. The workshop addressed: Environmental management 

programs and waste minimization principles and assessment practices in 

the following areas: Electroplating, wastewater treatment, principles of 

rinsing, cyanide (chemical) safety and control, recycling and recovery, 
process modification. 

October: 	 Two week Pulp and Paper Study Tour of medium sized pulp and paper 

facilities in the United States. 

oo
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ENVIRONMENTAL POLICY STATEMENT
 
Metal Finishing Association of
 

Southern California
 

The Metal Finishing Association of Southern California (MFASC) supports the uniform enforcement 

of all current Local, State and Federal environmental laws. We strongly believe that protection of the 

environment is, and must continue to be, a primary objective of our Association and its members. 

We will vigorously support all equitable and reasonable regulations designed to achieve that goal and 

we condemn those who would purposely evade those regulations. 

Waste, both toxic and otherwise, is a natural by-product of our industrial society in general and of 

our industry in particular. This waste generation is not by design; it is not what we would wish; it is 

merely the natural result of the processes of an industry doing its best to meet the demands of the 

marketplace in this very complex and sophisticated world. 

Therefore, rather than dwelling on the negative aspects of what has gone before, we intend to try to 

encourage a spirit of cooperation. Cooperation between the generators of waste, the public, which 

benefits from the end-products of the pro:esses causing the waste and the various governmental 

agencies and authorities charged with the responsibility of protecting the public and the environ­

ment. 

In order to be successful, however, this coop"rative effort must be supported by a responsible and ob­

jective media. We urge their examination and participation and will respectfully point out that 

outright advocacy and sensationalism only obscure the issues and retard rather than promote

Iesolution. 
In its efforts to attain these goals, the MFASC will attempt to initiate and maintain an ongoing dia­

logue to communicate its point of view on relevant issues to the public, to government and to the 

media. These issues may be of an informative nature, or they may involve technical considerations, 

but in all cases they will be pertinent to our concerns of managing wastes in a safe, economical and 

efficient manner. 

A4 a part of this policy and as a part of MFASC's service to its members, we will attempt to keep 

them as up-to-date as possible on the issues of the times, on current regulations and on methods and 

technologies to meet those regulations. We are mindful that if we, as a society, are to be successful in 

protecting ourselves and our environment, we must, as a primary goal, seek the development of al­

ternative methods to the disposal of toxic wastes by land filling. One such method, which we 

strongly support, is centralized facilities that can take in, treat, recycle, recover or destroy waste from 

industry. 

Metal Finishing Association of Southern California
 
5000 Van Nuys Boulevard, Suite 400
 

Sherman Oaks, California 91403
 
(818) 995-7338 
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METAL FINISHING ASSOCIATION OF SOUTHERN CALIFORNIA INC.
 

STATEMENT OF POLICY 

The members of the Metal Finishing Association of Southern California wish to remind you 
of the established practices of the metal finishing industry in processing your materials. 

In order to avoid misunderstandings, we are setting forth below conditions under which 
your material will be accepted by us for processing: 

1. 	 Whenever we are given material with detailed instructions as to treatment, our 
responsibility shall end with the carrying out of those instructions. Type of material, 
tolerances and specifications for processing shall be declared in writing prior to our 
processing. 

2. 	 Our liability for any cause is limited to the cost of direct labor and material of the 
product directly damaged by our processing or three times our processing charges 
on such material, whichever is the lesser. Charges for our services are based on 
this Policy limiting our liability. 

3. 	 Uability greater than that outlined in paragraph (2) above will be assumed by us 
only when so agreed in writing by us. In such event a higher charge may be made 
for our services. 

4. 	 Parts, materials, etc. as processed by us shall be presumed to be accepted as 
satisfactory by you if we are not notified of damages, shortages or other 
discrepancies within ten working days of your receipt of the same. 

Rejected parts must be returned to us for rework. Further processing or assembly 
of-rejected parts, materials, etc., by you or any other party shall constitute a waiver 
of any liability on our part. 

5. 	 Where operations or processes performed by us are in the nature of "salvaging" 
parts or material, the work is accepted on a "best effort" basis and no liability shall 
attach to us unless previously agreed upon in writing prior to processing the job. 

6. 	 In the event that results of metal finishing operations are unsatisfactory due to 
metal imperfection, changes in grade or composition of materials, manufacturing 
and/or fabrication imperfections, usages for which the plating or other finishing 
operation was not reasonably designed, and similar variables over which we have 
no control, the customer would be required to pay the contracted amount for the 
finishing operation performed. 

We trust you will agree with us that the conditions above set forth are realistic and 

reasonable and that acceptance of the material for processing subject to such conditions 
will permit us to continue td-Yr-VidO quality metal finishing at an economic price. 

BEST.%V.\LAPJ E comr 

5000 Van Nuys Boulevard, Suil.e,3"0 aSherman Oaks, California 91403 • (818) 995-7338 



~URFACES, 
INC. 

"WHEN PRECISION 
PLATING COUNTS" 

Metal Finishing Processes Offered 

45,000 Square Feet OF PRECISION PLATING ON TITANIUM. ALUMINUM. BERYLLIUM. 
TUNGSTEN AND NON-CONDUCTORS. SELECTIVE AND CONTINUOUS PLATING OF 

NICKEL GOLD. TI reet, BlR9PLATE0 Gs CE 

[::PFST AV -'L,P[LE Copy 

il 6060 Shull Street, Bell Gardens, CA 90201 

"4¢: ."'. (213)927-1331 ---(714) 521-4112 
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ELECTROLESS NICKEL AND ELECTROPOLISHING FOR BRIGHT FINISH AND SUPER PASSIVATION. 
SILVER PLATED BERYLLIUM. 

ENGINEERING PLATING 

BECOMES AN INTEGRAL 

FUNCTION OF THE PART 

ALUMINUM CONNECTOR SHELLS.
 

-- NICKEL/CADMIUM PLATED TO MEET
 

* 500 HOUR SALT SPRAY REQUIREMENTS. 

NICKEL/CADMIUM DIFFUSED 

TURBINE BLADES FOR 

AIRCRAFT AND PUBLIC UTILITIES. 

r~%m~ -.. .7 

FLAP TRACKS PRECISION ELECTROLESS 

NICKEL PLATED FOR WEAR 

AND CORROSION RESISTANCE. 
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Electrolizing... 
the proven process 
that assures longer life. 
greater reliability. 

Since its inception in 1944, the Electrolizing 
process has been proven in countless applica-
tions throughout industry as the single most 
effective coating available to improve the per-
formance of metal wear parts, tools, gauges 
and molds. 

Electrolizing assures optimum resistance 
to wear and corrosion of metallic surfaces. 
It offers maximum resistance to abrasion, 
erosion, adhesive wear, scuffing or galling, 
scoring, seizing, cavitational and corrosive 
wear, and fretting of sliding or rolling 
metallic surfaces. 

In the demanding aerospace industry, 
where reliability is the most critical design con-
sideration, Electrolizing has been used exten-
sively and with outstanding success because 
of its remarkable wear resistance.. .extremely 
low coefficient of friction... excellent anti-
seizure characteristics.. .and superior 
resistance to corrosion. 

Among its newest applications-the 
nuclear, data processing and computer indus-
tries-Electrolizing has been used repeatedly 
to prevent galling of soft metals and to pro-
long the durability of stainless steel threaded 
parts irnuclear reactor components... and 
to assdre longer life for printers, cutters, drives, 
perforators, memory storage and retrieval 
systems. 

What Electrolizing is... 

Electrolizing is a coating process that uni-
formly deposits a dense, hard, high-chromium, 
nonmagnetic alloy on the surface of the basis 
metal. As deposited, this coating has a 

of photographs representing some of the 
tries utilizing the Elec!.olizing process. 

Rockwell C hardness value of 67-72. It is 
applied with the deposit thickness ranging 
from .000025" to .0006" with tolerances held 
from -t.00001" to :.0001" (depending on 
the precision and quality requirements). 

Eectrolizing.. the key
 
to greater reliability
 

Essentially, Electrolizing extends the life 
and improves the performance of ferrous 
and non-ferrous metal wear parts, cutting 
tools, molds, dies and gauges. It improves 
efficiency, lengthens service life, increases 
lubricity, permits the use of similar or 
like materials as opposing bearing surfaces, 
eliminates galling and enhances sealing 
capabilities. 

For you, this adds up to the vital con­
sideration: greater reliability. 

In hardness-a primary factor in longer 
wear-Electrolizing ranks slightly below dia­
mond on the Moh hardness scale: 9.0 as 
compared to 10.0. (Nickel, for example, rates 
a hardness of only 3.5 on the same scale.) 

Combined with this hardness is dense­
ness with a ijw coefficient of friction. Frictional 
force is a main cause of wear. Reducing it 
increases the life of wear parts, greatly resists 
ab.asion and prevents intedocking of mating 
surfaces. (See following table, "Kinetic Fric­
tion Coefficients.') 

The coefficient of friction of the Electro­
lized deposit is of the general order of .10 
(Electrolized steel sliding on steel), and it has 
been tested to as low as .001 (Electrolized 
stainless steel sliding on the same treated 
metal at 50 fpm, 60 psi). 



ELECTROLIZING
 

What Electrolizing How Electrolizing
 
will do... 	 saves money... 

It will increase the life of wear parts by 200% 	 Electrolized parts last 2 to 10 times loiger 
than untreated parts-which is only one of thito 1000%. 
savings you realize from this unique process.It will solve problems not ovemome by 

It solves friction, seizure and corrosionconventional surface treatments. It will coat 
problems for you. In short, Electrolized partstotal or partial surfaces, even sharp edges and 
perform better... longer.., more reliably. Withcomplex shapes. It can be applied to all 


ferrous and many non-ferrous metals, indud- that kind of performance and service from
 
wear parts, tools and gauges, the dollar
ing copper, brass, beryllium copper, aluminum 

and titanium, but is not recommended for use savings are highly significant in terms of time 

on lead, beryllium, columbium or magnesium. labor and replacement costs. 

Inside diameters can be Electrolized, with An instance of the savings possible is the 

concentricity and roundness tolerances main- Flectrolizing of carburized ball screw assem­

tained, provided the diameters are .187' or 	 blies for wing flaps, stabilizers and other 

larger Slots, grooves, serrations, splines and controls in the aviation industry. Conp, -ion­

,hreads are uniformly coated if depths are resistant steel assemblies are four to five 
,not greater than their widths. In comers, • times more costly. 

Zunifoirmi IIl fall in the areas belov,where a Specific savings will vary, of course, 
, depending on the nature of the application,;..:187.,ball will contact. - .
 

r..,.Geeallyimaximum dimensions which but Electrolizing is not an expensive process.
 
-cn'be ectrii~ are: length-10 feet 	 It falls within a practical cost range for all.. 

diamet&a40.incdhes;an weight-"approxi-	 recommended applications. . 

iaiely 1,5W ounds.'Special arrangements
 
can be made to accommodate larger sizes.
 
.a~ yarea,:section or segment of a part
 
canbe c-Ved; and most geometric shapes 

.-can be pro-esed, induding blind holes and 
intriate configurations-in virtually any 

,ppliktion ranging from cryogenic to high 
temperature. As a rule, a range of -4520F.
 
to + 1150OF ambient (1600 0 F. inert environ­
mert) will not impair the properties of Electro­
lizing, depending on how long the part is
 
subjected to a given temperature. 

Eectrolizing meets and exceeds the re­
quirements of applicable military and
 
government agency specifications for - .'AI E COPY
 
chromium coatings.
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ProcessScientific,Inc. specializesin the design, manufacture,applicationandservice of 
high technology water treatment systems. Using the most advanced techniques and 
materials,PSI hasearneda reputationfor qualityandreliability.Since it was established 
in 1982, PSI hasfollowed a course ofcommitment, servingclients' continuallychanging 
sneeds through development and application of state-of-the-art technology. PSI has 
excelledin applicationsrangingfromnultrapureto wastewatertreatmentandhassuccessfully 
solved all types offeedwater contaminationproblems. 

TOTAL SYSTEMS CONCEPT 
Process design is acomplex interrelation of science and technology. Design and implementation 
are vital factors on which the sucess of any plant depends. From evaluation of the feedwater 
through final purity specifications. PSI builds systems that meet the requirements and regulations 
ofany ultrapure orother high technology water treatment application. With aphilosophy of total 
systems responsibility. PSI is committed to providing the best equipment and technical support 
services. For all of your water purification needs. PSI provides superior system.engineering the 
First time...every time. 

SPECIALTY PRODUCTS AND EQUIPMENT PILOT SYSTEMS AND ENGINEERING 

Management ofhigh technology water treatment systems is Well planned and executed pilot projects can assure the 
becoming more complex. New challenges in this changine optimum in design and operation. thus providing maximum 

*industry require specialty equipment and products. PSI's economic return. PSI has packaged pilot plants specially 
ongoing research and development efforts focus on solutions designed for generating accurate data over a large ranee of 
to these challenges, con*ditions and parameters. RoTRACK provides ntonitoring 

of all performance and operational parameters. 

AMIRAck aFST dt "A\'.tEcotY 

PSI developed RoTRACK (Reverse Osmosis TRACKing) to meet the need for more accurate and complete management
 
information. RoTRACK isan automatic data acLIuis1tion and management system. 
 Each component ofa high technology water
 
ireatment system must function as an integral part ol'a more complex system. 
 RoTRACK pro%ides the crucial function of real 
time monitoring and the mechanism for evaluaiiwi both specific components and overall system performance. Long and short 
term trend analysis provided by RoTRACK is vital to proper system management. RoTRACK systems can be cutomized or 
expanded to incorporate other water treatment system components. 



)TRACK puts you back in control of your Water Purification operations. 

New advanced, computerized Reverse Osmosis tracking and 

management system can pay for itself in a few weeks. 

,oting away from a Mlembrane Crash 
idina one membrane "crash" will pay for the RoTRACK 
.,mmany timesover. A loadot'Reverse Osmosis membranes 

a medium-sized industrial water purification system can cost 
"irs salary. RoTRACK can help avoid premature membrane 

0cement due to operating accidents, 

ca Blues 
Zu are a Production Superintendent. breakthrough of silica. 

anics or other impurities into your process can literally ruin 

;-day. These impurities can do major damage to processes 
.Aas electronic rinsing lines, electrophorctic paint lines, and 
rmaceuticals. RoTRACK can,give you advanced warning of 
"itpending disaster and often gives you time to correct the 

*lem before it starts to cost you real money in the production 

partial Judge with the Nemory of an Elephant 
.n more important. RoTRACK locks away critical facts of the 
.re mode into the computer hard disk drive. This allows you 

irouehly analyze all the factsabout ultrapure sraterequipment 
ure so that you can avoid future occurrences. Complete fact. 

means enhanced accountability. We have found that this 
's to keep operators on their toes. 

.ndard components means quick, local fixes 
rRACK is an advanced computer system designed around the 

*,compatiblepersonalcontputer.Thesystem collectsoperating 
1 from a reverse osmosis plant. such as pressure. flow. 

rductivity. temperature. and pH and sends it to acentral signal 

cessine box. These data are then processed using standard. 

,he-shelf personal computer hardware. Standard modular 

n lowers the initial cost of the system a, well as operating 
ts. 

A4 

O SARATOGA AVENUE oSUITE 213 SAN JOSE 

User friendly, debugged program 
The heart of the system is the menu-driven. user-friendIl 
RoTRACK program. This program has been perfected and 
enhanced through field use in operating water purification plants
since 1986. This program gives the user the option to monitor the 

functioning of the purification unit in real time or to generate 
graphs. charts, reports. 

Good Communicator 
Some advanced RO plants have phone alarms which "beep" the 

supervisor in case of shutdo%'n. In some cases this may be too 

late. With RoTRACK by using his home computer through a 

standard MODEM. the supervisorcan poll the RoTRACK system 
from the leisurt! of his home and detect any water purification 
system changes before they become problems. We can also 
perfom this supervisotiv function for you if you prefer. 

Flexibility 
The RoTRACK system can be easily modified for yourapplication 
to keep track and warn you ofcritical events which can affect you 

particular process. We can add extra sensors, such as dual silica 

probes. process temperature monitors. DI conductivity 
breakthrough detectors... whatever you need to make RoTRACK 
work for you. 

Proven Design 
RoTRACK is already improving the operation., and saving 

money at Yates/Square D (New Jersey) and Xerox (New York). 

The latest application involves both the monitoring and control 

of six units at the Trabuco Canyon Developernent (Orange 
County). 

.... .'
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EXXFLOW TM CROSSFLOW MICROFILTRATION 

The EXXFLOW crossflow microfiltration process occurs in an array of permeable textile tubes. 
Manifolds are cast onto each end of the cloth filter to form modules which are connected to a 
pump for liquid inlet and to a back pressure valve at outlet. Upon introducing liquid flow into the 
tubes and regulating outlet pressure, suspended and colloidal matter in the liquid to be treated 
forms a thin film cake layer on the internal surface of each tube. This layer is called a "dynamic 
membrane" for its membrane-like characteristics. Other terms used are "filter layer" and "pre-coat 
layer". Should the quantity of suspended 
matter in the feed liquid be insufficient to form 
a filter layer, a small amount of filter aid 
compound is added to the initral feed. Filter 
layers or membranes of wdely different EXXFLOW FLT 

characteristics can be produced by using FILTRATION . 
different treatment chemicals. TECHNOLOGY". 

To become treated product liquid, or ­

permeate, the feed water filters radially FLEXIBLE.._ FILTRATE' ~~TEXTILE _ l' 
through the membrane layer and out of the TUBE 

textile tube walls for collection at the base of I\ 
each filter module. The debris removed from DYNAMIC MEMBRANE 

the liquid becomes concentrated and is swept 
out of the tubes with the remaining liquid 
which is called reject concentrate. 

It is from the longitudinal or "crossflow" passage of the feed liquid along the filter cloth tubes that 
the process derives its name. 

EXXFLOWcrossflow microfiltration plants are
 
of modular construction employing a number
 
of manifolded filter modules. Modules are
 
connected together either in parallel or in EXXFLOW
 
series with each other. CROSSFLOW MICROFILTRATION
 

OYNAMCLAYER 
XRT
FITRATE 

Ease of cleaning is an important feature of . ... .- C..
 

EXXFLOW crossflow microfiltration, . :
 

distinguishing it from standard membrane .
 
microfiltration. In most cases, cleaning is ... .
 

FITRATE\LTRATEsimply a matter of momentarily stopping the 

feed resulting in tube collapse which causes 
 TIETUSE 

the thin cake or membrane material to be
 
dislodged and flushed out with the reject flow.
 
In other applications, chemical cleaning in
 
place is used.
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core technology is based upon the highly specialized woven textile tubular array
The EXXFLOIW 
and its post weaving treatment as well as on the formation and maintenance of dynamic layers, 

or membranes, and cleaning techniques. 

the EXXFLOW crossflow microfiltrationis achieved withA uniformly high quality permeate 
down to about 0.1 micron has been 

process. Removal of virtually all suspended solids 
and field trials. Other experimental work indicates that

in countless laboratorydemonstrated 
EXXFLOW can be developed to produce a low pressure process to reject high molecular weight 

dissolved solids. 

The process has many advantages over conventional treatment process: 

Most liquids are treatable without the addition of filter aid chemicals 

Specialized membranes can be formed to produce the desired quality of treated liquid by 

using standard chemistry. 

- 35 psi) with a low crossflow velocity (3 - 6 fps)
EXXFLOW is a low pressure process (20 

The single stage treatment produces a treated liquid having no suspended solids greater 

than approximately 0.10 micron. 

Cleaning of the filter cloth is easily accomplished 

Water recovery is very high: Usually greater than 97% 

- usually
Coagulation, settlement, clarification and filtration occur in the same process 

without the need expensive of polymers or coagulant additives 

Liquids of wide pH range, from strongly acidic to strongly alkaline, can be processed at 

temperatures up to 90'C 

Extensive civil works and structures are not required 

Operation is simple either manually or in the automatic mode 

* BEST AVAILABLE COPY 



EXXPRESSTM AUTOMATIC TUBULAR FILTER PRESS 

Wastewaters, or dilute slurries containing 
concentrations of 2 to 20% solids or more can 
be dewatered if pumped into filter modules MEMBRANE ,TATE 7 
operating with all tubes in parallel in the dead cflou SECTION \ 
end mode. This mode is achieved by closing the 
outlet valves at the reject end of the module. 
The slurry forms a cake layer on the internal rL.IBLTEATILE _. 
walls of the tubes. Its associated water TUELE 

permeates through the cake layer and escapes 
CAJ(EBULDU4Pas filtrate on the outside of the tubes. The 

dewatering cycle is complete when the cake EXXPRESS
SLUDGE DEWATERING 
TECHNOLOGY
 

EXPRESS DEWATERING layer reaches a controlled thickness. The solids 
TECHNOLOGY discharge cycle then commences by opening the 
CLEANING CYCLE 

---- PRESSROLL" outlet valves and traversing the module with 
CLEANED TUBE .' rollers. Tha venturi formed by the rollers creates 

ORky OU03 
,. . a high velocity with the incoming water and 

FLUSH WATER . " ."--" flushes the solids down the tubes and onto a 
dewatering screen. 

ROLLERS INTERRUPT TUBE Compared to conventional dewatering devices, 
40 - 60% SOLIDS ARE WASHED OUT including centrifuges, plate and frame filter 

presses, vacuum and belt presses, the 
(EXXPRESS) has the following advantages: 

Lower installed capital cost 

Use of the same filter cloth as EXXFLOW 

No chemical additions are required 

Low operating pressures are used resulting in lower cost of operation 

EXXPRESS is self cleaning and automatic 

Sludge from water treatment processes and industrial sludges including toxic and 
hazardous materials 

EXXPRESS produces superior quality filtrate 

VOTE: "EXXFLOW AND "EXXPRESS" ARE LICENSED TRADE NAMES OF EPOC WATER, INC. 

/ ­



process scienfific, Inc. 
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TYPICAL FLOW DIAGRAM
 
HEAVY METAL AND SUSPENDED SOLIDS REMOVAL
 

WASTE STREAM(S) 
CONTAINING METALS, SUSPENDED SOLIDS, ETC. . WATER 

REACTION 
TANK DEWATERING 

CH EMICALRECYCLE 
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Acteron solves your most dij,cult platingproblems. 
rkets Serve": 

*Electronics OptlGold" "State-of-the Art" 98%plus infraredreflectivity that can be applied 
direcdy to stainless steel.
 

Semiconductor Opt1NIckelI a breakthrough coating providing optimum corrosion resistance,
 
?vicowvelubricity and wearpropertiesequivalentto bardchromium. It Is virtually defect
 
SMicrowave free for diamond turning and has been optically lapped to 1angstrom RMS.
 

L Optics OptilRhodlum" ultrahard, reflective, ductile, and extremely corrosion resistant.
 
i Opti.Anodlze customized properties for your application. Enhanced dielec­

i Laser uic,trength, hardness, thickness and emissiviy. 

Medical
i OptiBond- our unique activation processes provide maximum adhesion 

i Aerospace without etching of the base materials. 
Disc Drive DIFFICULT TO PLATE METALS - all aluminum alloys and castings; kovar, 

invar, monel, stainless steels; titanium, nitinol, beryllium, molybdenum, 

tungsten, thermkon; mixed metal assemblies; rare earth magnets.Defense 
NON-METALS - ceramic, plastic, glass, silicon carbide and virtually all materials. 

precision masking, brush plating, ultrasonics, pulseCommercial OTHER SERVICES ­
plaong, bead-blast, electropolish of aluminum. Part fabrication, Autocad, optical 
polish, lapping. 

r SOFT GOLD - 99.9%+ pure, for die 0 RHODIUM - extreme wear and 
attachment and wire bonding. protection. 

* HARD GOLD - alloyed for wear 0 ELECTROLESS NICKEL - high 
restistance and low contact resistance. phosphorous, non-magnetic, food ap­

e SILVER - high purity and conduc- proved. For soldering, brazing, weld­
tivity. ing, machining and electroforming. 

o HARD ANODLIE - extreme hard. 0SULFAMATE NICKEL - low stress, 
ness, dielectrics, corrosion resistance, and ductile. 
and crack free. 

Our Complete Inspection Department performs to Mil-I-45208A including 
X-Ray Fluorescence and backscatter thickness testing, spectral reflectance, com­
puterized coordinate measurement-SPC and various tests for particular 

"plating properties. 

Acteron's Quality Control Lab to Mil-Q-9858A, and ISO 9000. Atomic absorption, 
specific ion testing, complete chemical laboratory and corrosion testing. 

1 

IA U U D BJN I~I 851 Shasta Street 
'00 r ill W Redwood City, California 94063 

.........-Telephone (415) 369-5217
god" i Fa.'x (415) 364-9748 
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851 Shasta Street. Redwood City, California94063 

(415) 3,59-5217 
1 Fax: (415, 364-9748 

Highly Reflective Gold Coatings 
for Optical and Thermal Reflectivity 

Acteron has developed unique processes for the depositioryof optically reflective gold coatings. These 
deposits are exceptionally hard, pure, uniform and thermally stable. The OptIiGold layer can be 
applied over an Acteron developed, multi-layer OptiNickel - process or directly to our OptiAlloyN stainless 
steel for optimum corrosion resistance, reflectance and uniformity. 

Why Is OptiGold 
WIsh y~O t-l.TTA

The Best Choice In 
Refle ctor Coatings ? 
' Optim u m Reflectivity 
OptiGold - utilizes proprietary processes to achieve 98% 

plus infrared ref lectivity......... 

* Purity and Uniformity 
OptiGold- isa highly pure (99.9%) and exceptionally,-, ~ e(.)n xpoo 

,GOLDREFLECTIVITY 
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polymers present in other hard gold deposits. *.......
fine-grained hard gold deposit which isfree of organicM........... .... ........................


L)Exceptional Longevity 
The combination of hardness, purity and non-porosity 
provide an exceptionally durable coating which can be 
applied over our extremely corrosion-resistant Opti-
Nickel- undercoating. OptiNickel" is a proprietary multi­
layer nickel process utilizing ultrasound, innovative 
chemistries and modulated electrocurrent to achieve a 
uniquely pore-free diamond turnable and corrosion-
resistant coating. 

** Highest Reliability 
Exceptional purity and uniformity are combined with 
the Acteron "zero defect" quality control system to pro­
vide the highest reliability available anywhere. 

El 
Lasers - "'State-of-the-crt" reflector coatings for new 

and refurbished yag laser cavities. OptiGold' can be 
applied directly to stainless steel for use in water cooled 
systems providing enhanced corrosion resistance and 
power output. 

* Infrared Reflectors - OptiGold ~ is the ideal coating 
for epitaxial reactors, rapid thermal processing systems 
and many other heat shielding or directing applications. 

WAEENT 0',v,..' X(rm)
600So 00I 4 1W M W =2M2W2M W 

OptiGold' can be aplied to virtually all metallic and 
many non-metallic substrces through the use of 
Acteron's proprietary OptiBond processes which achieve 

exceptional coating adhesion without surface etching. 

We provide complete optical components fabricated to 
print. In-house services include coordinate measure­
ment; profilometer testing: optical lapping and polishing. 
Other services include diamond turning machining: CNC 
and conventional machining: surface diffusion. 

Reflectance measurement is supplied by Beckman DK2A
 
Spectrophotometer with an integrating sphere for
 

* Optics - Spectral or diffused OptiGold' is preferred measurement of total spectral reflectivity. NBS traceable 
internationally for its durability, reflectivity and precise reflectance measurements are provided for spectral and 
quality control. " diffUsed surfaces. 
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Multilayer Electroless Nickel 
Coatings for Optimum Performance 

Acteron Corporation has developed a series of unique, pore-free coatings utilizing state-of-the-art 
pulse plating to solve the most critical applications.enhancements, including ultrasound and 

These coatings include an optional protective chromate overcoat for selected applications. 

Why OptiNickel"? I 

Jltra CorroE ion Protection - Over 1000 hours salt 
,pray resistance. Strongly resistant to chemical eniorunments. 

Economical - Lower coating thickness required to obtain 
pecified corrosion resistance. The lower thickness allows 
,asier toleranciig of threads and critical dimensions which 
educes machiring and plating costs. 

Extreme Hardness - Heat treatable up to Rockwell 
,68 and wear resistance equivalent to hard chromium. 

Pore-free - And paricle-free, for high-end disc drives 

and optical surfaces. / 

Excellent Uniformity- And consistency of deposit. 


Other Attributes - For soldering, brazing, welding. Food 
approved, excellent lubricity for mold release, exceptional 
luctility. 


A unique process which provides maxi­
-Opti-Bond-

mum adhesion without chemical etch of the sibstrate. 

)ifficult to Plate Metals - All aluminum alloys and 
castings; invar, kovar, monel, stainless steels; titanium, niti-
nol, beryllium, molybdenum, thermkon, tungsten; mixed metal 
issemblies and rare earth magnets. 

OptiNickel on Non-Metallics- We are able to plate 
complex geometries on virtually any material including 
:eramics, plastics, glass and silicon. 

£ 

Disc Drives - Non-magnetic, particle-free, pore-free, and 
exceeding 168 hours of humidity testing - even on porous 
ductile iron or aluminum castings. 

Precision Diamond Turning - Precise control of phos­
phorous content, hardness and process variables to achieve. 
a deposit free of inclusions, pits or protrusions. OptiNickel" 
has outsta,.ding lubricity which creates uniform chip forma­
tion and extends tool life. When applied over OptiBond" 
process, OptiNickel" actually improves the surface RMS. 

Optics Applications - A highly corrosion resistant un­
dercoat prior to Acteron's exclusive OptiGold' or OptiRho­
dium" highly reflective coatings. OptiNickel's- pore-free 
surface is POT machinable and can be optically polished to 
1 angstrom RMS. 
Corrosion Resistant Applications 
Wear and Abrasion Resistant Surfaces - Lubrous 
and heat treatable to Rockwell C68. 

Electronic Applications - Solderable and aluminum 
wire bondable. Best diffusion barrier undercoating for pre­
cious metal plating. 

COMPARISON OF DEPOSIT HARDNESS 
1100 

woo 
>o9 

8Wo 
700 

> 600 

400 
40 Kam 

[]As Plated 
S As Plated 

ACTERON'S RIGID QUALITY ASSURANCE SYSTEM 
p] Heat-treated at 750F for 1 hour 

OptiNickel- - exceptionally consistent and defect free due to our on-line automated 
process controls. Corrosion resistance and coating property studies are available We welcome you to visit and 
on request.Wewloeyutvitanonreuest 

Complete Quality Control Laboratory 
" atomic absorption analysis 
* specific ion testing 
" complete chemical laboratory 
" lull engineering staff for process and 

analytical control 
" on-line electronic thickness testing 

inspect our modern facility and 
Complete Plating Inspection Dept. become familiar with our ad­
e x-ray fluorescense vanced quality, production and 
* beta backscatter thickness testing environmental control system. 
e coulometric thickness testing 
a coordinate measurement - SPC Please contact our technical 
* 	thermal testing up to 1200F staff for consultation on your 

specific applications. 

'he key to our exceptionalOur quality assurance and quality control systems are 
product uniformity and repeatability. In addition we are the preferred source for (415) 369-5217 
many of the leading nigh technology manufacturers in the United States. ............ ..FAX (415) 364-9748 
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Iicrowave Pating 
Acteron leads the way in precision electroplating to military and commercial specifications. We are nationally 
-ecognized for exceptional quality control and coating performance that is essential to the microwave and 

.'lecommunication fields. Acteron meets and surpasses military and commercial specifications. 

* High purity hard or soft gold over low stress sulfamate nickel or highlyHousings 
I corrosion resistant electroless nickel. 

Enclosures aHigh purity (99.9%)'high Q" and 'low loss" silver without organic 

S brighteners. Will meet the resistivity of high Q filters. 

and Cases * Selective gold or silver in feedthrouqh holes. 
Electroless nickel coatings that can be soldered and laser welded. 

Carriers High put (99.9%+) and soft (90
 
Knoop maximum) gold plating for
 

TO optimum die attachment and wire
 
s
bonding. 

Print . Low stress sulfamate nickel or electra­
iilra iiii less nickel underplate. We provide the 

finest reliability nickel underplated 
carriers. They are able to withstand 
hot plate thermal shock at 4300C for 
up to 30 minutes without discoloration, 
blisters, pits or other defects. 

Process Non etch material preparation processes.
 
r High bond coating adhesion.
 

• Exceptional plating thickness and dimensional control.Innovations 
Excellent uniformity of deposit.
 

Plating on almost all materials - metallics and non-metallics.
 

" Connectors, Isolator Circuits, Diodes, Electroformed Components 
" Fabrication Technologies 
Actercn utilize, ec -g edge technology and quality control to produce cost effective carriers conforming 

to exacting standards for flatness, dimensions, surface finish and all critical coating characteristics. 

Fabrication technologies incl :de: chemical milling (up to .030" thk.), stamping, machining, lapping, heat 

treating, laser fabricating c'ic . :ribirigng u .iity c on: )rn-- nc- is nsi ;,ed by in-house coordinate measurement 
rto Mhl;-C-98 53A and Mil--45208A.and profilometer testing. ,jr'i ',' ' stem -nforr.-,a 

BEST AP..i ,F:t F (70"Y 

Ask us for additional information and test reports on these processes. (415) 369-5217 



Acteron &Waste Minimization
 

by V. J. Shannon 
FLO KING Filter Systems 
Longwood,Florida 

W ithtrend-setting anti-pollution

trand g ani p , 

legislation water and landfill shortages, 

ness. northern California tens tospawn 
ecologically minded businesses. And for 
Acteron Corporation, Redwood City, CA. 
that spells waste minimization 

Acteron is a 13-year-old firm special-
minimization in Novemberl­

izing in highly reflective plating for in- waste 
December issue of FM by Patrick Burt).

frared optical components used in the 
industrial and medical fields, electroless 
nickel on high-reliability electronic corn-
ponents, precious metals plating fo-
electrical contacts and microwave ap-

and more. The company processes 
materials such as difficult-to-plate me-
tals, non-metallics, plastics, silicon and 
glass. Vith over 50 technicians and en-

giners.Adernhs evn cevelped 

proprietary processes employing 
ultrasound and pulse plating. Its cus-
tomer base includes some of the most 

Acteron President Patrick Burt (right) and 
Steve Cazet, Plating Manager, examine 
blanket-like reusable filter media. 

prominent names in electronics and over 
10 prime defense contractors. It has an 
inspection department that meets the re-
quirements of MIL-1-45208A and lab 
resources that feature AA analysis, 
specific ion testing, and a zero-defects 

CC program inaccordance with MIL--Q-
9858A. 

Patrick Burt, president of the 12,000-
square-foot facility, is an avid proponent 
of waste minimization. In fact, he is 
chairman of the National Association of 
Metal Finishers (NAMF) Waste Mini-
mization Committee, whose mission, in 

part, is'to research, study, and promote 
waste reduction, minimization, recycling 
or reclaim techniques to the surface 
finishing industry, regulators, and legis­

note: See article onlators." (Editor's 

Minimization Initiatives 
To illustrate the results of an ajgres­

sive waste minimization p,-gram, con 
sider this. Just seven years ago, Acteron 

moved from Belmont alter acquiring and 
expanding afour-man shop inRedwood 
City. Despite a company that now has 

12 times the personnelapproximately 
anposaly th eperonnelo 

and sales of that four-man operation, Ac­
teron actually consumes less than one-
third the watcrand has nearly 90 percent" 
less heavy metals in its effluenL Here 
are some of the initiatives that have con­
tributed to these impressive ligures: 
* Installation of double and triple 

counterflow rinses. 
a Use of spray rinses over select 

process and rinse tanks. 
e Adoption of conductivity sensors to 

regulate water condition and low. 

,aSegregation of rinsewaters. 
e Substitution of less-polluting proces-

ses (e.g., acid copper to replace 
cyanide copper, and periodic reverse-
current cleaning to replace cyanide-
containing cleaners), 

* Elimination of vapor degreasing by 
using a system of dual soak cleaners 
with ultrasonic enhancement-

* 	Use of more dilute formulations such 
as those for acid pickling. 

* Thorough indoctrination and training 
of employees to stress how they can 
make a positive contribution to the en-
vironment. For example, all personnel 
are taught the importance of extend-

ing drip-times over rinse tanks, 

In-Tank Filtration Systems 
Another key aspect of Acteron's waste 

minimization program is the use of in-
tank filter systems in tanks as sinall as 
10gallbnsahoaslargeasafewhundred 

gallons. As Plating Manager Steve 
Cazel says, "On any plating tank, but 
particularly on precious metal tanks, ex­
temal plumbing for filtration isa concern 
for us. Housing.: can crack. Hoses and 
cl,.mps get wezk. And even if you 
recover spilled solution ftm a secon­
dary containment area, chances are it 

would be too contaminated to recycle 

because of the dirt and debris involved. 
So it's a great benefit to keep all of the 

.,
 

-. " 

"
 

,
 

.
 

areFilter changes on in-tank system 
achieved easily and quickly using 
hand-tightening thumbscrews. 

filtration equipment in the tank. Even 
though the in-tank system takes up 
some tank space, we feel it is minimal 
and that the advantages are far in our 
favor.' 

The in-tank system eliminates leaks 
and spills because it uses no hoses, 
damps, seals, chambers or, for that mat­
ter, any out-of-tank apparatus. The lil­
ter(s) is attached to the pump body and 
totally immersed in the solution to be fil­
tered. The pump body is secured to the 
tank rip with an adjustable bracket. Solu­
lion is continuously drawi by vacuum 
through the filter cartidge(s), after which 

it travels approximately 3"before being 
expelled through a discharge port on the 
pump body. Solution never leaves the 
tank. 

Importantly, the force of this dis­
charged solution produces a dean, oil­
free source of robust agitation that 

PFF T ,.,! 



suspends particles for quick-capture Reusable Fil'er Media cessorles on a regularly scheduled 
filtration, thus keeping the tank bottom Another important element of basis. That Includes cleaning the 
free of contaminating solids buildup. Acteron's waste minimization program is reusable filters by draping them over a 
Frequently. the agitation provided as a a reusable filter media. Before convert- 318-inch-thick polypropylene perforated 
natural byproduct of In-tank filtration is 
sufficient to replace mecnanical or air u 
agitai!on systems. AsMr. Burt explains. 
'Airborne contaminants - some or­
ganic, some inorganic - are a concern 
for our technology.' By removing :hose 
particles quickly, before they dissolve in 
solution, we reduce the need for carbon ,, " 
treatment, dummying, peroxide treat- * '. 
ments, or, In the worst case, bath 
dumps.* 

Using the same basic principles of 
o[.eration but different models and sizes 
to produce from 1 to 3,000 gallons/hour 
of filtered solution, In-tank systems find 
application in tanks as small as a half­
gallon and as large as thousands of gal­
lons. For high-volume baths, two or 
more in-tank units are used on a single 
tank. Ease of use is another asset. Con­
ventional filter systems often require 
tools and significant time and labo for 
filter changes. But the uncomplicated 
design of the in-tank system enables 
rapid filter changes using hand-tighten- Waste reduction complements Actefon's high-tech processes such as pulse plating to 
Ing thumbscrews rather than tools. Be- obtain particle and pore-free nickel finishes on disc drive components. 
cause the systems are portable, 
deanable, and consume no floor space, ing to this material, the company routine- sheet, then pressure spraying with 
they can also be used to filter multiple ly accumulated a 55-gallon barrel of deionized water over an appropriate 
tarks where continuous filtration is not spent disposable filters every 90 days. rinse tank. 
rr.quired. BI,- in nearly a year of using the blanket- Patrick Burt and Acteron have such a 

Prior to using the in-tank systems, Ac- like reusable media, not a single drum of high profile In the area of waste mini­
teron did not filter preparatory solutions the spent filter material has been mization that they participate in local, 
such as those in its alurnnum finishing generated, according to Cazel. regional, national, and even intemation­
ines. In the case of nitric acid and mixed 'Conventional filter cartridges go to alprograms on the subject. For instance. 
organic acids, for instance, that meant landfill - they're solid waste - and on a goodwill NAMF tour to Czechos­
frequent dumps, frequent neutralization, we're committed to reducing waste,* he lovakia, Mr. Burt shared wase minimiza­
frequent and liberal use of neutralization said.'Plus, with disposables, there is the tion technology with that nation's 
chemicals, and frequent acid pur- cost of an expendable product to con- environmental and industrial ministries. 
chases. Now Acteron continuously fil- sider. The reusable material has been And, recently, Acteron participated in the 
ters those pre-dips ...and with just real cost effective for us. We .ave yet to making of a film on waste minimization 
rewards. As Cazel says, 'High-solution- find a plating system that we weren't produced by the State of Califomia 
turnover filtration gives us more con- able to upgrade by using the in-tank fil- Department of Health Services. In that 
fidence inall of our solutions. It reduces ter system and reusable cartridge." film it is no accident that they discuss the 
rejects and adds life to the baths. So Clean filter operation is predicated on in-tank filter system with reusable filter 
we're purchasing less acid and utilizing good filter maintenance, and Acteron media. It is but one of many tools and 
less neutralization chemicals for waste has trained a crewwhose sole job it is to techniques available to operate an 
treatment.* property maintain tanks, filters, and ac- ecologically responsible business in 

these environmentally conscious times. I 
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COM PANY 

PROFILE 
INTRODUCTION 

Wastewater Treatment Systems, Inc., (WTS)was founded inApril 
1985. With more than fifteen years of experience in the industrial 
wastewater treatment industrythe founders brought together 
considcrable knowledge and technical capabilities in the chemical, 

mechanical, instrumentation, and process design fields of industrial 
teatment. This knowledge and these capabilities, combinedwastewater 

with years of proven achievement in providing successful wastewater 

treatrnnt system installations, have made WTS an industry leader. 

WTS was founded with the objective of providing high quality 
equipment combined with unsurpassed professional engineering 
services and support. This objective was to be fulfilled through the 
development of standard, packaged equipment used for treatment of a 
wide variety of industrial waste elfluents. Inaddition, these products and 
installations would be supported by the formation of adiversified staff of 
engineers and field support personel. These individuals are the key to 
maintaining ahigh quality product furnished witt the required support 
and service to ensure successful installation of WTS products. 

WIS isa member of the Thames Water PIc Group, an inter-
national supplier of water, process fluids, and waslwater treatment. 
From the smallest industrial user to the largest utility, Thames Water 
companies provide acomplete package of products and services. WTS's 
prominence inthe induslrial wastewater treatment industry isensured 
by their inlegraion with Thames Wdter Plc. This gives WIS the financial 
strength of the Thames Water balance sheet, as well as Thames Water's 
experience as amajor supplier ofwaslewater products and services, and 
iliiy operations. 

Today, WTS has achieved and maintained its founding objectiv 

This isconfirmed by the diverse line of high quality, standard products 
now offered by WTS, and by its many successful installations located 
throughout the world. 

WTS SERVICES 

Field Support: 
WTS understands successful system performance relies onand on seie. WT e t uel stan. ccessul 

effective commissioning and ongoing service. WTS
installation,
field 

maintains an independent staff of field engineers and technicians 

capable of providing the following support functions: 

e Project Management * System Commissioning 
a Turnkey Installaon * Perfomance Testing 
* Ongoing Maintenance aSystem Operation 
•Troubleshooting * Emergency Repair 

Commi t : Field Operations isa key factor to the success 
WTS haoachieved in the industry today. WTS continues to offer and 
works to provide unequaled Field Support to its installed customer base. 

Engineering 
WTS; supports its manufactured products and installations by 

maintai.sing an engineering staff encompassing the lollowing 
disciplines: 
* Mechanical Engineering - Electrical Engineering
 
9Chemical Engineering - Manufacturing Engineering
 
* Civil Engineering * Environmental Engineering 

WTS has developed this group of engineers to ensure quality 
design of its manufactured products and competent support for its 
equipment installations. This level of engineering expertise isa 
mandatory element for successfully supporting today's evolving 

industrial waslewater treatment requirements. 
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WTS PRODUCTS 
Packaged Systems: 

WTS offers the finest in packaged industrial waste-waler treatment 
systems. These system designs are lp'marily based upon proven, 
conventional treatment technologies enhanced by specialized process 
engineering and state-of-the-art automation. The packaged units are 
installed as stand-alone systems, or easily incorporated into more 
complex, specially engineered systems. Typical treatment app!icalions for 
the packaged plants are: 

" Heavy Metals Removal 9 Fluoride Removal 
* pH Neutralization 9VOC Removal 

"Cyanide Destruction oBOO/COD Reduction 

"Ars* Removal eOil/Grease Reduction 

"Waste Enporation eWater Recycle 

"Aqueous Cleaning eSemi-Aqueous Cleaning 

Effluent Treatment Effluent Treatment&Recycle &Recycle 

The packaged systems can treat waste streams conlaining 
concenitrated and dilute levels of contamination. Standard systems are 
based upon continuous flow and batch treatment processes. The systems 
are offered with all peripheral devices necessary to provide acomplete, 
functional wastewater teatment system. 

.7,: 

Engineered Systems: 
WTS provides detailed design, and manufacture of specialized 

equipment for custom engineered wastewater treatment projects. This 
capability, together with our standard packaged systems, allows WTS to 
provide high quality equipment to meet the many diversified needs of 
industrial wastewater treatment. Treatment equipment for non-standard, 
engineered applications includes systems such as the following: 

•Ammonia Treatment
 
- Phenol Treatment
 
* Tanker Truck Wash Effluent Treatment 
* Sodium Azide Treatment 
• Landfill Leachate Treatment
 

Laundry Effluent Treatment/Recycle
 
Vehicle Cleaning Effluent Teament
 
ZeVehicharge• Zero Discharge


&Existing System Rebuilds/Upgrades
 
* TDS Controls 

These non-standard, engineered systems typically incorporate the 
same stale-of-the-art automation included with WTS packaged products. 
These systems are also offered with all peripheral devices and WTS 
service necessary to provide acomplete functional wastewater treatment 
system. 

Wastewater Treatnent Systems Inc. 
1235 Elko Drive 
Sunnyvale. California 94089 
Telephone: (408) 541-8600 
FAX: (48)541-8615 
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.HMR 
,Packaged
 
Chemical 
Precipitation/Clarification 
System 

General Description Application 
The HMR is designed to provide a The HMR is a skid-mounted, factory- The HMR is a continuous flow system 
standwd product used for precipitation assembled unit incorporating separate configured tcmeet many diversified 
and clarification of regulated contami- chambers to perform the following needs. The unit is field proven in the 
nants from industrial wastewlers. This treatrent processes, following appications:
 
product services a wide range of fiali
 
proven applications, and offers a M Chemical Pretreahnent/Precipitation U Heavy Metal Removal
 
compact dasign 'unsurpassed in the U Pre-clarification pH Adjustment N Arsenic Removal 
indus..y. The HMR iscommonly used N Precipitate Flocculation N Fluoride Removal 
as astand-alone ltealnt system. and N Precipitate Clarification E Residual OiV Gnase Removal 
isalso easily incorporated into cutom U Sludge Thickening N Suspended Solids Removal 
designed effluent leatrn sysl's. UNEffluent Clear Well N Iron Removal 

The HMR has been successfully utilized 
Features The HMR and allsystem peripheral inindustries such as the following: 
[ Compact Design equipment are automated to the greatest 8 Electronic /Semi-conduclor 
* PLC Controlled practical degree utilizing a WTS 8 Printed ClrcuitBoardManuAriringprogrammable Process Control Unit. 
*]High Quality D(sign This Control Unit unifies the equipment N Metal Finishing/Plating 
N Continuous Flow with the treatment process and is field 11 Industrial Laundries 
Z Easy Operation proven to increase system reliability U Landfill Leachate 
* Process Guarantee and reduce operator involvement. The B Groundwater Remediationri 
* FactoryAssembled HMR is typically supplied with all M PetroChemical 

necessary peripheral rquipent such as: 
These applications clearly demonstrate 

] Sludge Processing Equipment toheversatiliy of the WTS HMR. 
12 Effluent Filtration Equipment 
* Reagent Holding Tanks 
" Lift Stalion(s) 

This equipment issuppiied to providc a 
complete, functional system that meets 
the user's needs. 

COPYBEST AVAILAELE 



Heavy Metal Precipitation System 

Service 
WS offers the following comprehensive 
services with each order: 

Engineering SupportB Proc.ess Design,,_,--

As Built Documentation 
* irsllation Documentation 

NOperatiorVMainteniance Manual
 
N LabStidies
 

SPilot Studies 

Field Support 
* Equipment Instillation 
* Turnkey Facility Construction 
* Start-up and Testing 
* Operator Training 
N Ongoing Service 

N Emergency Repair 

Equipment Service 
WTS offers continuous service and 
maintenance contracts. This ispart of 
our commitment to provide customers 
with dependable wastew!:: trleatmenL 

Warranty 
Ali system components are warranted 
for one year alter receipt of the 
equipment. WTS also guarantees that 
the process will meet applicable 
prereatment limits establish at the time 
of order placement (See full warranty 
and ;uwantee statement) 

_. 
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Sizing/Construclion 
The HMR is a rugged design with chemical resistant interior and exterior
 
coatings. The units are offered inthe following various sizes based upon flow rate and
 
solids loading:
 

Unit Capacity Dimensions (HxWxL) Construction 
HMR 2 2GPM 5'6' x4'0' x8'0' Steel Reinforced Polypropylene 
HMR 5 5GPM 5' x6'8' x9'0' Steel Reinforced Polypropyene
HMR 10 10 GPM TO' x6'0' x 126' Steel Reinforced Polypropytene
HMR 20 20 GPM 8'0' x6'0' x13'0 Seel Epoxy Lined 
HMR 30 30 GPM 8'0' x6'0' x16'0' Steel Epoxy Lined 
HMR 50 50 GPM 9'0' x9'0' x1T6 Steel Epoxy Lined 
HMR 70 70 GPM 11'"x90' x18'0' Steel Epoxy Lined 
HMR 100 100GPM 11''x9O'x25'0 Steel Epoxy Lined 
HMR 150 150 GPM 11'0 x9'0' x30'0* Steel Epoxy Lined 
Contact WTS Factory for sizing and construction details for larger units. 

Wastewater Treatment Systems Inc. 
3EST A/Atl A , PY 1235Elko Drive 

Sunnyvale. California 94089 
Telephone: (408) 541-8600 
FAX- (408) 541-8615 3e 
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pH 
Neutralization 
System 
(NS) ....... 

_ 

_____ 

_ _ 

SizinglConstructionFeatures 

Single Chamber 
Model Number Capacity Material Appox. Size 

Continuous Flow 
NS5-1 5gpm Polyethylene 2'D x 4'H
 

Compact Design (saves space) NS1O-1 lOgpm Polyethylene 3D x 4'H
 
15gpm Polyethylene 4'D x 4'H


* Automatic Proportional Control 	 NS15-1 
NS20-1 20gpm Polyethylene 4.5'D x 4'H 

* 	 Final pH Recording NS30-1 30gpm Polyethylene 5'D x 5'H 
NS50-1 50gpm Polyethylene 4'D x 9'H

* Field Proven Design 
NS70-1 70gpm Polyethylene 5'D x 8'H
 

Process Guarantee NS100-1 lOOgpm Polyethylene 5'D x 11'H
 

Dual Chamber 
Model Number Capacity Material Appox. Size 

NS5-2 5gpm Polypropylene 2.5' x 4.5' x 3'H 
NS10-2 lOgpm Polypropylene 3.5' x 4.5' x 3.5'H 
NS15-2 15gpm Polypropylene 3.5' x 6.5' x 3.5'H 
NS20-2 20gpm Polypropylene 4.5' x 6.5' x 3.5'H 
NS30-2 30gpm Polypropylene 4.5' x 6.5' x 4.5'H 
NS50-2 50gpm Polypropyleno 4.5' x 8.5' x 5.5'H 

General 	 NS70-2 70gpm Polypropylene 4.5' x 10.5' x 6.5'H 

The NSis acompact, factory-assembled Three Chamber 
Appox. Sizeunit designed for automatic pH neutral- Model Number Capacity Material 

imlion. This continuous flow-through NS5-3 5gpm Polypropylene 2.5' x 5.5' x 3'H 
NS10-3 l0gpm Polypropylene 3.5' x 6.5' x 3.5'H

sys'em offers proportional control of the 
NS15-3 15gpm Polypropylene 4.5' x 6.5' x 3.5'H 

neutralizing chemicals, and is fully 
NS20-3 20gpm Polypropylene 4.5' x 6.5' x 4.5'H 

automated through the utilization ofour NS30-3 30gpm Polypropylene 4.5' x 8.5' x 4.5'H 
PLC-based control package. 	 NS50-3 50gpm Polypropylene 4.5' x 10.5' x 6.5'H 

NS70-3 70gpm Polypropylene 4.5' x 10.5' x 8.5'H 

Contact WTS Factory or Local Representative for sizing and construction for larger systems.
*Warranty 

Allsystem components are warranled for 	 Service 
one year after receipt ofthe equipment.
 
'NIS also guarantees that the process WTS offers the following services with
 
wiil meet EPA and local receiver pretreat- each order:
 

ment limits that are in effect at the time Engineering Support On'golng Suppon
 

of order. (See full warranty and m Site Layout Drawing WTS Offer continuous service and
 

gu rantee statement) i System P& ID maintenance contracts. This is part of
 

* Operations Manual our assurance that your uhit will pre­

On-Site Support form elfectively over its useful life. 
a Final Interconnects 
a Start-up and Testing 
w Operator Trainino 



Log/Linear 
pH Control-
System 

FIGURE 1 
A) pH control obtained using conventional B) pH control obtained using the WTS 

LOG/LINEAR pH CONTROLLER.neutralization system. 

Receiver Limits 

.
6.0 

spike""spike* 
timetime 

Many conventional pH neutralization systems fail The LOG/LINEAR Controller provides logarithmic 

to meet local receiver discharge limits due to proportional control over chemical addition for pH 

occasional acid and/or caustic spikes. WTS has neutralization. The Controller takes a 4 to 20 MA 
developed the LOG/LINEAR pH Control System signal from a conventional pH transmitter and pro­
specifically to maintain satisfactory pH levels at cesses through an analog input of the system's 
all times. This includes periodic acid/caustic Programmable Logic Controller (PLC). The PLC 
dumps which many conventional systems are utilizes WTS-developed control algoritrms and 
incapable of handling. (See Figure 1) The LOG/ makes proportional chemical additions based upon 
LINEAR Controller is standard equipment on all the pH signal being received. The PLC also identi-
WTS Neutralization Systems and is offered as a fies and alarms high and low pH conditions in each 
retrofit package for existing systems. The compact reaction chamber and for the final effluent. The 
design and economical cost make the LOG/ Controller is equipped with a final pH recorder and 
LINEAR Controller an ideal upgrade for individual panel meters for pH indication in each 
existing systems that have trouble meeting receiver adjustment reactor. The Controller also contains all 
pH limits. necessary components needed to provide manual 

and automatic control over the treatment process. 

SY INC. 
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Wastewater Treatment Systems Inc. 
1235 Elko Drive 
Sunnyvale. California 94089 
Telephone: (408) 541-8600
FAX, (408) 541-8615 



Batch 
Master_ 

Features 
Compact Design 

* Versatile 
" PLC Controlled 
* Easy to Operate 

Economical 

General 

Eliminates the rising cost and liability 
of hauling wet process wasterwater 
with the WTS BATCH MASTER. The 
BATCH MASTER offers users with low 
daily volumes of process wastewater, 
an effective solution to this problem. 
The BATCH MASTER, equipped with 
state-of-the-art process controls, 
efficiently treats several different types 
of contaminated process water on an
'as needed* basis. Itisan ideal 

alternative for users unable to justify 
aagcntnosfowsse,
alarge, continuous flow system. 

ApplicationDescription 
The BATCH MASTER isaskid The BATCH MASTER isan 
mounted, factory assembled automatic batch treatment system 
batch treatment system that can be confligured to treat 
consisting of:. waste effluents such as: 
a Process treatment 

chamber(s) w Hydrofluoric Acid
=Heavy Metals 

0 Cya
" Chemical feed equipment 

* aid 
" Programmable process 

Acidscontroller ,, 
mCaustics" Optional components (based 
2 Arsenicupon individual customer 

x Iron
requirements) 


- Filter press , Suspended Solids
 
- Transfer pump(s)
 
- Polishing filter - Filtration The WTS BATCH MASTER.
 

equipment system finds its greatest
 
•Storage tank application with users generating 
a Lift station(s) less than 40,000 gallons of process 

wastewater per month. The system 
The process treatment can also be applied :.-hen process
chamber(s) and skid are wastewater istoo concentrated for 
combined into acompact, effective treatment on acontinuous 
components are ready forflwbssreBTHMSEthe system
rugged design.All flow basis. The BATCH MASTER 

offers an economical alternative tooperation when the unit is 
delivered. The BATCH MASTER hauling liquid wastes. 
and allsystem peripherals are 
operated by asingle program­
mable controller. This 
centralized approach provides 
an extremely reliable system 
that iseasy to operate. 
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Incentives For Waste MinimizationThe Metal Finishing IndustrynMasee 

talYz by Patrick Burt 
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lions rinse more freely and can operate 
at lower chemical concentrations there-

-by further reducing drag out waste. The 
energy consumption detriments of 
warmer solutions may be mitigated by 
use of environmentally sound heating 
methods such as process heat re-use 
and solar heating. Metal finishers need 
to notify chemical manufacturers of their 
desire for low waste generating process 
solutions. 
Solution Purification

Asoluto t iatio aretoAs drag out wastes are reducedJ, an 

increasing proportion of metal finishing 
wastes come from concentrated 
process solutions which are gradually 
contaminated through normal use. The 
generation of these waste solutions can 
actually be accelerated due to solution 
recapture by preventing traditional drag 
out of contaminants which occurs with 
the normal drag out of process solutions. 
Consequently, the importance of solu-
tion purification has become increas-
ingly critic,.l to achieving waste 
minimization. Unfortunately, purification 
tends to be process and contaminant 
specific so that no single simple method 
can meet this requirement. 

Technical research in the metal finish-
ing field needs to place extensive focus 
on solution purification technologies. In 
addition, existing knowledge on 
methods of solution purification needs to 
be compiled and provided to all industry 
members by pollution prevention agen­
cies as well as technical and trade as-
sociations. 

Shortage of Educational 
Materials 

Recently there has been a surge in 
waste minimization research and educa-
tion. This information needs to become 
widely available to even the smallest 
and least sophisticated firms in the metal 
finishing trade. Audit manuals, educa-
tional films, training courses and techni-
cal papers are all needed and valuable 
waste minimization tools. 

Legislative Cures 
Many impediments to waste mini. 

mization currently exist within the U.S. 
regulatory framework. These impedi­
ments include the difficulties that off-site 
recycling firms have in obtaining and 
maintaining treatment permits. In addi-
tion, there lacks a consistent regulatory 
framework which identifies recycling as 
inherently preferable to treatment and 
disposal and which adequately assists 
and promotes recycling. Some prospec-
live state and federal regulations would 
actually cause in-house recycling to be 
more burdensome than waste treat­
ment. 

Waste Minimization = Increased Profits
 
Economic Benefits of Water Minimization
 

Dripping and Spraying Over Tanks 

COST BENEFITEFFECT 
QUALITY CONTROL 

1)Greater Solution Stability = Improved Quality Control 
2) Less Frequent Solution Analysis = Lower Quality Control Labor 
3) Less Chemical Usage = Lower Chemical Cost and Less 

Labor for Chemical Additions
 
4) Less Chemical Storage due = Lower Inventory and'Less
 

Fewer Additions Needed Storage Area5)Cleaner Rinses 	 = Better Product Quality 
R EDUCE C OF WASTE TR AT E t 

REDUCED COSTS OF WASTE TREATMENT 
6) Less Water Usage 
7) Less Sewer Water Discharge 
8) Less Waste Treatment 

Chemical Usage 
9) Better Wastewater 

Treatment Quality 
10) Less Sludge Generation 
11) Less Sludge Cake 

Generation 

= Lower Water Bills 
= Lower Sewer Bills 
= Lower Material Usage and 

Less Chemical Storage 
= Due to Longer Settling Time 

= Less Wastewater Treatment Labor 
= Lower Cost for Disposal, Drums, 

& Hauling, Dodcmentaton & Uability 
IMPROVED CONFORMANCE TO ENVIRONMENTAL REGULATIONS 

12) 	Sewer Water Volume 
Reduction 

13) Comply with Effluent Standards 
& Waste Minimization Regulations 

14) Less Waste Volume 

= 	Potential Reduction of Limits on 
Specific Heavy Metals (based on 
under 10,000 gallons per day) 

= 	Achieve Good Company Standing in 
your community & stay in business 

= 	Peduced Waste Fees, Taxes & Per­
mits. Better Quality of Conformance 
to Waste Storage & Documentation 

Provided by: NAMF Waste Minimization Committee 10/90 a 
Providedby:_NAFWasteMinimiationCommittee_10_9 ___ 

Tax credit incentives for waste mini­
mization or recycling equipment would 

provide the financial assistance which 
would allow many firms to switch from 
their existing investment in waste treat­
ment equipment toward new waste mi­
imization technologies. These financial 
incentives could be either state or 
federal. However, the best chances for 
enactment of tax incentives exists on the 
slate level. 

% 
B 
BE$7 A\,11-ABLE COPY 

o 

FINISHERS' MANAGEMENT. NOVEMBER/DECEMBER 1990 

'.2 	 -:. ,.; 



Introduction 

The purpose of this paper is to provide an update on what we've accomplished and 
have planned in our plating operation at Lawrence Livermore National Laboratory 
(LLNL) in the area of waste minimization. Our efforts have included issues other 
than waste minimization and, therefore, fall under the wider umbrella entitled 
pollution prevention or environmentally conscious electroplating. Previous efforts 
on this activity can be found in references 1and 2. Approximately one year has 
passed since our last report on pollution prevention and since this topic remains a 
high-effort activity much more has been accomplished. 

Our efforts to date fall under the first two generation categories of waste reduction. 
Good housekeeping practices, inventory control, and minor changes in operatinig 
practices (first generation) resulted in an impressive amount of waste reduction. In 
the second generation-of waste reduction, current technology, separation 
technologies, and material substitutions were used to reduce emission and wastes. 
The third generation of improvements requires significant technological advances in 
process synthesis and engineering. We are presently starting some projects in this 
third generation phase and thes2 will be discussed at the end of this paper. 

Initiatives Already Completed 

A variety of initiatives have been previously completed and are described in detail 
in earlier reports (1,2). Therefore, only a brief review of these will be presented here. 

* Elimination of cadmium plating- Zinc-nickel deposits are a suitable 
substitute for our applications. Salt fog tests (500 hours) have revealed 
heavy red rust on 2.5 urn thick cadmium plated steel panels while no 
rust appeared on zinc-nickel plated panels. 

" Segregating cyanide solutions- By locating all solutions containing cyanide 
in a separate room we avoid having to categorize all wastes from the facility 
as cyanide containing and this noticeably minimizes disposal costs. For 
example, disposal costs for our wastes containing cyanides are approxi­
mately $12/gallon compared to $4/gallon for non-cyanide containing 
wastes. 

* Substitution for copper cyanide plating- We've replaced copper 
cyanide plating with a copper pyrophosphate process. The substitution 
has been in operation for over two years and works quite well. Ring shear 
adhesion tests for a variety of aluminum alloys (3), 1018 steel and cast iron 
have revealed results as good as those obtained with the copper cyanide 
process (Table 1). 
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* Elimination of hexavalent chromium plating- New Bay Area Air Quality 
Managment District regulations on emissions from hex.-valent chromium 
went into effect in January 1989. We estimated that it was going to cost 
about $25,000 to demonstrate that-we were in compliance with these 
regulations and that costs would continue to mount in future years just to 
provide the analytical results to show continued compliance. After 
analyzing our customer base for chromium plating and discovering how 
small it was we eliminated chromium plating from our facility. 

* Elimination of vapor degreasing- Vapor degreasing was replaced with 
a variety of aqueous cleaning processes including soak and 
electrolytic cleaning, ultrasonic cleaning and also with a water pressure 
cleaning system that recycles the water so waste is kept to a minimum. 
We've experienced no difficulty. in cleaning parts since the degreaser 
was removed from our facility and this was confirmed by a recent 
literature review of quantitative results from a variety of researchers 
who reported that aqueous systems provide equal, if not better cleaning, 
than vapor degreasing (4). 

* Changing rinsing practices-A variety of changes in rinsing practices have 
been made. These include: performing the first rinse over the plating tank, 
converting continuous flow rinses into spray stations, and utilizing hand 
held, trigger operated spray rinse nozzles. As a result of these changes in 
rinsing practices we are saving over 3 million gallons of water per year. 

* Recycling of rinse water- A commercial system which utilizes cold 
vaporization (distillation in a vacuum, references 5 and 6) allows for the 
recycling of rinse water from all tanks within the main area of the shop 
excluding the cyanide line. Therefore, we no longer send any water to the 
sewer system. At this point after 1-1/2 years of operation we have 
recycled 80,000 gallons of water through the system and created only 
500 gallons of waste. Because of our accomplishments with our revised 
rinsing practices and water recycling, the, City of Livermore nominated us 
for an award from the California Water Pollution Control Association. On 
April 23 1993, LLNL's plating facility received a Certificate of Merit for 
Outstanding Achievement in recognition of continuing efforls in the 
wastewater field. 

The recycled wvater from this system is purer in metallic ion content than 
the water we receive from the City of Livermore as shown in Table 2 for 
analyses performed in January 1992 and January 1993. However, with 
time, anion content of the recycled wate:" increases as shown in Table 3. 
Our next step is the installation of an Ion exchange unit to remove these 
anions before the water is returned ta the shop 
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* Cleaning of aluminum parts- Substitution of a commercially 
available ferric sulfate material for a two step process that included 
an acid desmutt in a nitric/hydrofluoric acid solution and an immersion 
30% nitric acid allowed us to reduce the desmutting operation to just one 
tank while improving the ,uality of the process. The hazards 
associated with working with the concentrated acids were eliminated,
 
an insoluble aluminum fluoride film formed with the acid process
 
is no longer an issue, and the new solution lasts much longer.
 

* Rejuvenating gold plating solutions- Acid gold-cyanide solutions can be 
rejuvenated by the addition of small amounts of lead (0.02 gl) which 
restore the current density range over which fine-grained, acceptable 
deposits can be obtained (7-9) This lead addition does not affect the 
mechanical properties and allows us to double the plating current 
density while providing smoother deposits than were previously
 
obtained.
 

* Combining the technologies of electroplating and physical vapor deposition. 
This is an on-going activity that offers a number of potential advantages 
that are reviewed in references 10-14. A key benefit is a reduction in 
the amount of hazardous waste that is created. For example, the combined 
processes can be used to coat non-metaflics and obviate the need for an 
electroless copper line (14). 'Asecond example is the coating of substrates 
that are difficult-to-coat with adherent deposits. With this approach, metals 
such as molybdenum, tungsten and titanium can be coated with adherent 
deposits without having to resort to use of concentrated acid pickling, 
etching and/or high temperature heating to provide acceptable adhesion. 
References 12 and 13 provide details for molybdenum -nd tungsten. 

* Miscellaneous-Other initiatives that have been completed include: 
reducing the temperature of solutions during off-hours, product return, 
precious metal recovery and reducing the volume of silver cyanide 
solutions. 
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Replacement of cyanide bearing conversion coatings 

As mentioned early in this paper, we took special care to segregate cyanide 

containing solutions from other processes in the facility. However, although we saw 

levels of cyanide drop significantly in rinse water, the levels did not reach zero. We 

looked at all of our traditional non-cyanide processes and found that the chromate 

conversion coating solution used for aluminum parts contained small amounts of 

cyanide as potassium ferricyanide. By checking with a number of vendors we found 

a replacement for this process that contained no cyanide. Since the changeover we 

have noticed that castings require a slightly different pre-treatment and most parts 

require a slightly longer immersion time. Other than this, the process is producing 
parts of the same quality and appearance as before. 

Recycling of acids 

We recently puarchased a commercial unit which utilizes diffusion dialysis 

technology for recycling of acids. Spent solutions of nitric, sulfuric, and hydrochloric 

have been recycled using this system and efficiency of recovery has been about 80%. 

as shown in Table III. Cost of this unit was less than $10,000 keeping in the range 

we consider affordable for most small plating installations. 

Energy conservation project 

The electroplating facility uses large amounts of electrical power for process 

solution heating, space heating, and exhaust ventilation. By reducing thermostat 

settings and air flow during off-shift hours, electrical savings on the order of 1.6 

as natural gas savings of 30K therms are projected as savings.million kwh as well 
We are now in the construction phase of this project which we estimate will save 

approximately $ 100,00 per year. 

Ion exchange 

An ion exchange unit has been obtained from another group at LLNL and this will 

be installed on the water recycle unit. This will even further purify the water from 

the recycle unit so that this water can be used for activities other than just rinse 

stations. 
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Summary 

The plating shop at LLNL is a nonproduction-oriented metal finishing facility that 
places heavy emphasis on utilizing environmentally conscious manufacturing 
principles. Key focus items have included; minimizing hazardous wastes, 
minimization of rinse water usage, material and process substitutions and recycling 
technology. With all these changes we are saving over $500,000 per year, have a 
safer, cleaner facility, and have not reduced quality of parts processed through the 
operation. 
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We Are Using All Three Generation 
Categories of Waste Reduction 

m-- ----­mmm mmmm 
 ~ mm m mmmmm n mm ~mm mmm ~R m ~ m m mnmm m m
 

1- Good housekeeping practices, inventory control, and minor changes ,
 
in operating practices 

2- Current technology and material substitutions 

3- Significant technological advances in process synthesis and
 
engineering
 



We Are Saving Over $500,000/Year

and 3 Million Gallons of Water/Year
 

"Substitution of zinc-nickel for cadmium plating 
"Segregating cyanide solutions 
*Elimination of hexavalent chromium plating 
*Elimination of vapor degreasing 
*Changing rinsing practices 
• New pickle for aluminum parts 
*Recycling of rinse water 



Solvent vapor degreasing has been an

integral part of electroplating operations
 

* It has been around for many years.
 
e It is nearly universally applicable to organic soils on metal substrates.
 
* The cleaning speed is quite fast.
 

* IT PERFORMS THREE IMPORTANT FUNCTIONS, CLEANING, 
RINSING AND DRYING. 



Use of ultrasonics in aqueous cleaners
 
has proven to be quite effective
 

Pratt & Whitney has been able to remove all but two perchloroethylene 

degreasers, remove over 50% of the total degreasers used in 1988 and 

reduce toxic air emissions by 50%. 

* Martin Marietta (Y-12) has used ultrasonic cleaning with aqueous 

detergent in place of vapor degreasing since 1985. 

* Western Electric, Kansas City uses a mixture of aliphatic esters with 

the aid of ultrasonics for removing machining oils encountered in 

producing circuit board backplane pins. 

* APS Materials in Dayton uses a terpene based cleaner with ultrasonics 

instead of TCA for cleaning metal parts prior to plasma coating. 



Rinse Water Recycling Has
 
Been Quite Effective
 

*We've recycled about 80,000 gallons of rinse water and returned 
all but 200 gallons back to the processing lines. 

* The recycled water is purer than the water we receive from the­
city of Livermore. 

*We no longer discharge any water to the sewer system. 



Recent Generation 1 and 2 Activities
 

"Substituting oxalic acid for sulfuric acid for hard anodizing of Al 

"Extending the life of electroless iickel solutions
 

"Recycling of acid solutions
 

"Use of ion exchange on the recycled water
 

"Energy conservation project 



Metal Finishing Energy
 
Conservation Project
 

* The metal finishing facility used large amounts of electrical power 
for process solution heating, space heating, and exhaust ventilation. 

* By reducing thermostat settings and air flow during off-shift hours, 
electrical savings on the order of 1.6 million kwh can be achieved, as 
well as natural gas savings of 30,000 therms. 

Savings that will result from this are over $100,000 per year. 



PROCESSING METHODS
 

* Rinse water distillation 

" Acid recycling 

" Electrowinning 

" Electroless nickel recycling 



RINSE WATER DISTILLATION 

_ 

CLEAN 
WATER 

i ; 


S i. 

-p- FEED FROM STORAGE TANKS 

CPS: 

C 



DISTILLATION RESULTS
 

Typical feed rate = 25 gallons /hr 
@ 30 PPM average metal content, pH 2 - 9.5 

Typical water return rate = 25 gallons /hr 

@ <1 PPM average metal content, pH 6.5 - 7.5 

Typical concentrate @9000 PPM 

Cost per gallon recovered = $.03 



ACID DIALYSIS EQUIPMENT 

WASTE METAL - -DI WATER 

WASTE ACID CLEAN ACID 



ACID DIALYSIS RESULTS
 

Test 1 

(start) 

4.9 Normal Nitric Acid 

60 gm/I copper metal 

Test 2 

(start) 

9.4 Normal Muriatic Acid 

10 gm/I copper metal 

14 gm/I iron metal 

(finish) 

3.9 Normal Nitric Acid (79.5%) 

7.2 gm/I copper metal (88%) 

(finish) 

7.1 Normal Muriatic Acid (75.5%) 

1.1 gm/I copper metal (89%) 

3.1 gm/i iron metal (77.8%) 



ELECTROWINNING
 

* Electrolytic recovery cell 

• Multiple cathode areas 

" Separation and recovery of common streams 

" Low cost, low maintenance 



ELECTROWINNING EQUIPMENT H
 
Cathode Plates Power Supply 

LOW METAL 
WASTE STREAM 

(L 

0 

U 
.-J 

44 

METAL RICH 
WASTE STREAM Pump 

ci's Anode Plates 



ELECTROWINNING RESULTS 

TEST 1 

BEFORE AFTER 

Copper metal = 310 gm/I Copper metal = 12 gm/I
Sulfuric acid = 40 gm/I Sulfuric acid = 44 gm/i 

TEST 2
 

Copper metal = 100 gm/I 
 Copper metal = 15 gm/Nickel metal = 200 gm/I Nickel metal = 9.5 gm/IZinc metal = 20 gm/I Zinc metal = 2.5 gm/I 



ELECTROLESS NICKEL RECYCLING
 

e Reduce chemical purchases 

* Reduce waste disposal 

* Provide more consistent product
 

* > 100 metal turnovers 



Appendices E: 

Curriculum Vitae 



CURRICULUM VITAE
 

Name: 


Address: 


Age: 


Place of Birth: 


Nationality: 


Martial Status: 


Language: 


Wor' Experience: 

1992 - Present 

1990 - 1992 

1989 - 1990 

Education: 

1985- 1989 


Suryanurdian Syafei 

Indonesia 

Single 

English (fair in spoken and written) 

PT Padi Komponen, B3ekasi 
Electronic Component Manufacturer 

Assistant to the Head of Laboratory 

PT Sukma Beta Sempuma, Bekasi 
Electronic Manufacturer, producing printed circuit board 

Process Engineer 
In addition to the R&D job, responsibilities included 
controlling chemical condition in plating area, etching and 
some materials. Also responsible for evaluating the 
process and doing the trouble shooting during the process 

PT Rudy Soetadi, Bekasi 
Cosmetic Manufacturer 

Lab/Research & Development Staff 
Responsible for checking raw material visually, chemically 
and microbiologically 

Academy of Analytical Chemistry 
Graduated and awarded Diploma Degree 
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Name: 


Address: 


Date of Birth: 


Place of Birth: 


Nationality: 


Marital Status: 


Health: 


Skills: 


Work Experience:
 

4/91 - Present 


Education:
 

1984 - 1990 


1981 - 1984 


1978 - 1981 


1972 - 1978 


Training:
 

10/93 

4/93 

8/92 - 10/92 

CURRICULUM VITAE 

Jaya Agung Prastowo 

Indonesian 

Single 

Good 

Waste water treatment of dyeing and electroplating 
Metal surface finishing; polishing, electroplating and 
coating 

Joined YKK Indonesia Zipper Co., Ltd.: Electroplating 
Department: Polishing, processing, and waste water 
treatment 

Chemical Engineering, Gadjah Mada University Jogyekarta 

Senior High School: SMA de Britto, Jogyakarta 

Junior High School: SMPN Purwodadi, Purworajo 

Elementary School: SDN Purwodadi Purworejo 

Workshop; Waste Minimization in the Metal Finishing 
Industry, World Environment Center (WEC), Jakarta 

Short tralr'ng: Waste water treatment technology, Yayasan 
Mulia Dharma, Bogor 

On the job training: 'Metal surface finishing', YKK Kurobe­
shi, Toyama-ken, Japan 
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Name: 


Place/Date of Birth: 


Sex: 


Religion: 


Address: 


Work Experience:
 

1990 - Present 


Education:
 

1989 


1982- 1983 


1979 - 1980 


1976 

VITAECURRICULUM 

Ir. Dadang Sudrajat 

   

Ma!e 

Islam 

Perur. Rsab Harapan Kita Blok Al 

Jalan Teratai No. 27 

Karawaoi - Tangerang 

P.T. Superex Raya 

Head of Quality Control 

Metallurgical Engineer, Sekolah Tinggi
 

Teknologi Industri Bandung (STTIB)
 

Sr. High School
 
Sekolah Mendngah Atas (SMA) PGRI I
 

Majalengka
 

Yr. High School 
Sekolah Mendngah Pertama (SMP) Kadipaten 

Majalengka 

Elementary School
 
Sekolah Dasar (SD) Cideres II
 

Majalengka
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Name: 

Date of Birth: 

Mailing Address: 

Home Address: 

Nationality: 

Sex/Marital Status: 

Work Experience: 

July 4, 1984 - Present 

Training/Seminar: 

October 4, 1993 

August 24-27, 1993 

April 21 - May 2, 1992 

Education: 

CURRICULUM VITAE 

B. Situngkir 

 

JI. Gatot Subroto Kav. 52-53, Jakarta 

  
 

Indonesia 

Male/Married 

The Chief of the Section of the Industrial Relation and 
Pollution Control, Directorat of the Electrical Equipment and 
Metal Industry. 
Electrical Equipment and Metal Industry, Department of 
Industry 

The Ozone Layer Protection and ODS phase out Jakarta 
State Ministry for the Environment of the Republic of 
Indonesia and Japan Environmental Agency - Japan 
Environmental Sanitation Center (JEA - JESC) 

Sectoral workshop for preparation of Indonesia Country 
Programme for the ODS phase out under the Montreal 
Protocol, Jakarta 
State Ministry for the Environment and United Nations 
Development Programme (UNDP) 

Basic Course of the Environment Analysis 
University of Indonesia and Indonesia Environmental Impact 
Management Agency (BAPEDAL) 

University of North Sumatera Medan 1980 
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CURRICULUM VITAE
 

Name: 

Address: 

Date of Birth: 

Place of Birth: 


Sex: 


Nationality: 


Marital Status: 


Health: 


Work Experience:
 

November 1992 - present 


Training:
 

1993 


1993 


1992 


Education: 

1984-1992 

1981 - 1984 
1977 - 1981 
1972 -1977 

Hobby: 

Reference: 

Harry Hamdani 

  

 

  

 

Male 

Indonesian 

Single 

Good 

Staff for.
 
Hazardous Waste Management Directorate, The
 
Environmental Impact Management Agency (BAPEDAL)
 

Responsible for.
 
Development of Waste Minimization and Waste Exchange
 
Programs in Indonesia
 

Use Photogrammetry and Integration Methods into GIS
 
Madras, India (4 weeks)
 

Environmental Impact Assessment (AMDAL), UI Jakarta (2
 
weeks)
 

Hazardous Waste Management, Bandung (2 weeks)
 

Bandung Institute of Technology, Biology Department,
 
Bandung
 
SMA Negeri Majalengka, Majalengka
 
SMP Negeri Kadipaten, Kadipaten
 
SD Negeri IV Kadipaten
 

Table Tennis, Jogging
 

Robert E. BGers, EM /BAPEDAL 
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Name: 


Place/Date of birth: 


Address: 


Education:
 

1990 


Institution: 


Traininq:
 

November, 1992 


1992 


August 1991 


January - October 1990 


1990 


July - August, 1988 


CURRICULUM VITAE 

Ir. Widya Wicaksana 

 

  
 

Institute Technology Bandung (ITB) 
Dept. of Engineering Physics 

Development Project for Small Scale 
Metal Industry "Probengkel" Mandid Foundation, Bandung 

Small Business Consultancy Training, Manila 

Staff at Rural Electricity Microhidro Project, Mandid 
Foundation GTZ, Bandung 

Short course on Manufactur'.ng Productivity, P11 & PMS-ITB, 

Research on Combustibility of Heat Insulating material, 
Center of Housing Research/Development, Dept. of Public 
Works, Bandung 

Development Consultant for Metal Industry Probengkel, 
Mandid Foundation-Swisscontact, Bandung 

Work Training at Fertilizer Industry PT. Pupuk Iskandar 
Muda (Maintenance) Lhokseumawe 

http:Manufactur'.ng
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EXECUTIVE SUMMARY
 

The World Environment Center in coorporation with United States
 
Agency for international Development has launced waste 
minimiza­
tion technique for metal finishing industry in Indonesia. The
 
present two weeks study tour 
to the metal finisning facilities in
 
United States.
 

The waste minimization assessment focused the
on identification
 
of no/low cost practices and techniques that can reduce the
 
discharge of pollutants an improve worker health and 
safety. Upon
 
return to Indonesia the study tour participation will conduct 
a
 
second waste minimization work shop 
to share our experiences
 
gained in the United States.
 

The Study Tour was conducted at
 

1. Surface Metal Inc
 

2. Electrolizing
 

3. Waste Water Treatment System
 

4. Read Rite
 

5. Acteron Coorporation
 

6. Schlage Lock
 

7. Santa Clara Plating
 

S. United Air Lines
 

9. New United Motors
 

10. San Jose/Santa Clara Water Pollution Control 
Plant.
 



are as 


M
 

Some major finding during this study tour follows
 

A. W ste minimization cechnologies which have been put in
 
are 


pactice 


flow rinses
- Instalation of double and triple rinses couter 

- Use of spray rinses over select process and rinse tanks 

- Adoption of conductivity sensors to regulate water condi­

tion and flow. 

- Membran filter system 

- Recycling water system 

B. Healt and Safety Equipment
 

- Safety glasses - Face shield
 

- G o g e s - Protective gogles
 

- Respirators - Eye Wash station
 

-Shower 
 -Boots
 

C. The World Environment Center contributes to sustainable devel­
opment worldwide by strengthening industrial and urban envi­

ronmental, health and safety policy and practices.
 

D. Lawrence Livermore National Laboratory benefited much research
 
for metal finishing.
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WORLD ENVIRONMENT CENTER
 

INDUSTRIAL WASTE MINIMIZATION ASSESSMENT PROGRRAM
 
INDONESIA METAL FINISHING INDUSTRY
 

UNITED STATES STUDY TOUR REPORT
 
N
 

Suryanudian Syafe'i
 

PT. PADI Komponen
 

I. I NTR OD UCT 
 I ON
 

The World.Environment 
Center, through 
a coorperative
ment agree­with the United States 
- Asia Environmental 
 Partnership
and the United States Agency for 
 International 
 Development
(USAID) in Indonesia, is 
supporting sustainable 
 development
by strengthening industrial 
and urban environmental, 
 health
and 
safety management policy and practices 
in Indonesia.
W E C is demonstrating, through coorporation of U.S. 
t:chni­cal experts, the environmental 
and economic benefits 
 result­ing from no/low cost 
waste minimization 
techniques 
 in the
metal finishing industry.
 

Waste minimization assessment 
have been conducted
Indonesian at eight
metal 
 finishing facilities 
over 
 the past two
 
years.

The waste minimization assessment 
focused on 
the identifica­tion of 
no/low cost practices and techniques that 
can reduces
the discharge of pollutans and improve worker healt 
and safe­
ty.
 

Upon completion of the 
assessment 
atechnical 
waste minimiza­tion workshop was 

try, 

held in Jakarta for approximatcly 40 indus­goverment 
 and non-goverment manager 
 and design
g.neers. en-
The workshop summarized assessment 
 observation,
presented Indonesia waste 
minimization 
success stories,
provided the exchange of 
and
 

waste minimization experience 
 form
Indonesia 
industries 
to other 
Indonesian industries.
 

W E C 
 is currently coordinating a U.S. 
study tour 
 for six
Indonesian representatives 
(two from goverment 
and four from
industry) during December 6 
- 18, 1993. Thq objective of the
U.S. study tour is 
to provide the participants with 
an inten­sive overview of technologies and maaagement practices imple­ment in 
the U.S. 
which enchance 
waste minimization 
 and im­prove worker health and 
safety. Upon return 
to Indonesia
study tour participants will 
the
 

conduct 
a second minimization
 

States.
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II. DETAILED DESCRIPTION OF THE STUDY TOUR
 

D a t e -


Tour Coordinator 

NManager, 


Participants
 

1. Ir. B. Situngkir 


2. Ir. Dadang S 


3. Ir. Harry Hamdani 


4. Ir. Jaya Agung P 


5. Suryanur Syafe'i 


6. Ir. Widya W 


: December 5 - 18, 1993
 

Charles Jong Hwa Hong - Deputy Project
 
WEC.
 

Ministry of Industry Directorate
 
General of Multivari ous industry.
 

P.T. Superex Raya
 

Environmental Impact Management Agency
 

(BAPEDAL)
 

P.T. YKK Indonesia Zipper Co, Ltd
 
Notion Division.
 

P.T. Patolipu Dinamika Komponen
 

P.T. Brobengkel.
 

The sponsor ship reference is attached in appendix 1.
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CORPORATION AND AGENCY VISITED
 

NO I DATE 	 CORPORATION AGENCY 

01. December 06, 1993 !Metal Surface Inc
 
6060 shull ST PO 9ox 2160 

I Bell Gardens, California 90201-0521 
Phone (714) 521-4112
 

!Fax (213) /73-4055
 

02. December 07, 1993 	 Electrolizing Inc
 

1947 Hooper Avenue
 
Los Angeles, California 90011
 

iPhone : (213) 749-7876
 

03. 	 December 10, 1993 Waste Water Treatment System
 
123-: Elko Drive
 
Sunny Valve California 94089
 
Phone (408) 541-8600
 

-Fax : (408) 541-8615
 

05. 	 December 13, 1993 Acteron corporation
 
851 Shasta Street
 

I Redwood City CA 94063 
Phone : (415) 369-5217 

06. 	 December 14, 1993 Schlage Lock
 
San fransisco
 
CA L I FO RN I A
 

07. December 14, 1993 	 Santa Clara Plating
 
1173 Grant Street
 
Santa Clara
 
California 95050 - 3984
 

08. 	 December 15, 1994 I United Airlines 
Bldg 49 SFOFL 
San Francisco Int'l Airport 
San Francisco, CA 94128-3800 
Phone (415) 634-4576 
Fax (415) 634-4551 

09. December 15, 1993 	 New United Motors
 
45500 Fremont Boulevard
 
Fremont, CA 94538 USA
 
Phone (510) 498-. 797
 
Fax (510) 770-41160
 

10. 	 December 16, 1993 Santa Clara Water Pollution
 
700 Los Esteros Road
 
San Jose, CA 95134
 

The Agenda of the visit Could be found in Appendix 2.
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III. FINDING
 

III. 1. METAL SUSFACE INC
 

T.1 Location
 

Plating Area
 

Ofice 'Yatng
 

Material
 

Raw-Nat 

W.T.S 

A c r e a g e :0.5 - 0.7 Ha
 

Building Area : 0.3 - 0.5 Ha
 

W T S Area :100 - 500 M2
 

Address : 6060 Shull Street, Bell
 

Gardens, California 90201.
 

1.2 Site description
 

Metal Surface Incorporated was founded in
 
1954
 

* 	 Product 
- Electroless Nickel and plated beryllium 

- Alumunium Connector Shells
 

- Mi/Cd Diffused Turbine Blades for Air Craft
 

- Silver Plated Gear
 

- Precision Plated Plastic for industry
 

Etc
 

BEST AVAILABLE COPY 

A 



---

1.3 	 Person Visited.and Title
 

a. 	 San Bell
 
President
 

b. 	 Bruce F. Nielsen
 
Plant Engineers
 

1.4 	 Meeting attendance/note summary.

The meeting took place 
on Dec 6th 1993 at
 
3.00 	until 4.30 pnm
 

a. Kinds of plating which were done are
 
24 K Gold
 
23 K Gold
 
Electroless Gold
 
Electroless Nickel
 
Copper platf'ng
 
Sn plating
 
Sn / Pb plating]
 

Chemical material that mixed with
 
cyanide is 
for the kind of Electrolisis
 
Gold and Copper plating.
 

b. The Waste is produced in the form of
 
- Ni 
 - Pb
 
- Cu - Cyanide
 
- Sn
 

The waste is processed by processing
 
system like
 

Chromeotherand 

acid metals 

Final pH
RedutionAdjustment 

other ndPrecipiaion Flocculation C:arifiction 

caustic metals i "u 
!Sludge 

CN 	 v 

Oxidation 	 Filtate 

Press 
L4 Batch 

Solids 
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That system has been applied since
 
1987.
 

The above mentioned waste in solid form
 
is dried in room temperature condition,
 
and then taken into a plastic bag,
 
after that we do recycle once more in
 
other place (Landfill) so the waste
 
become not dangerous.
 
The Waste which is processed by the
 
relevant factory must pay $ 153/ton,
 
but cost operation of W T S is 7 ­
10% of cost production.
 

The limitation which still permited is: 

Mi 4.1 ppm Cr : 7.0 ppm 
Cu 4.5 ppm Pb : 0.6 ppm 

To decrease the waste exite to WWT so
 
minimization technic that is done are
 

- Ion Exchange
 

This technic is binding technic of
 
element which contains cation and
 
anion in water. To bind anion and
 
cation in this process we use a
 
resin, some times will be saturated.
 
To reactive this resin by doing
 
regeneration process using is acid
 
and alkalin.
 
The product of this process is for
 
binding anion and cation to total
 
value of disolve solid will be lower.
 

- E e c t row inn i ng 

This technic is pulling metal element
 
in the water with using electricity.
 
The purpose of this process is to
 
lower the value T.D.S.
 

- Evaporator 

The one of evaporatored technic is
 
with using vacuum system, in this
 
case undesire the material will
 
evaporate, usually in form of water
 
which the residu will be come more
 
consentrate and can usage again.
 

- House keeping 

6
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- Racking 

- Drip shield
 

- Drip time 

- Material handling
 

2. ELECTROLIZING
 

2.1 Location
 

Parking 	 Lab
 

Plating Area
 

I
z-i e 'a 	 W.r 

Office ,J aterial W.T.S
 

Acreage 1.500 - 2.000 M2
 

Building 1.300 - 1.700 M2
 

WTS area 50 - 75 M2
 

Address 1947 Hooper Avenue
 

Los Angeles, California - 90011. 

2.2 Site description
 

- Established 1944.
 

- Product 	 - Magnetic Actractor 
- Ball stud 17 - 4 ph 
- Rod end beasing balls 
- Magnetic head assy 
- Helicopter piston rodend 
- Shalf, powder turbine 
- Cores 
- Guide rails 82" - 92" 
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2.3 	 Persons Visited and title
 

a. 	Susan B Grant
 
General Manager
 

b. 	Jack Morgan
 
Plant Manager
 

2.4 	 Meeting attendance/note summary
 
On Dec 7th, 1993 at 1.00 - 1.40 pm.
 
The meeting took place in the room but not
 
special, only explanation about electrolizing
 
process, especially hard chrom plating and
 
waste water treatment process in the field.
 
This is a short time meeting.
 
Factory condition is rather small with 30 - 40
 
employees.
 

In plating process the solution is in heat
 
condition and toavoid the stem of chemical
 
material to employee which is doing his job so
 
the tank during the processing is in close
 
condition, but the stem which out during the
 
process will through a condensator process so
 
it will be melt again and can be used any more.
 

One of the unic at this factory is to heat
 
chemical material usually by using liquid
 
pressure gas in each tank.
 

In the process of WWT chrom waste which is out
 
from the process will be reduced before from
 
Hexavalent to trivalent by using sodium meta
 
bisulfit then chrom trivalent will be precipi­
tated by coustic soda at PH 9 - 10. Then the
 
sediment is mixed with polimer so that causes
 
coagulation reaction
 

Cr + NaH S03 + H2 S04 --- > Cr3 t + NaH S04 + H20
 

Cr3++ Na OH --- > Cr (OH)31 + Na2 S04.
 

After that, sediment and solution are separated
 
by filter press, then the sludge is dried at
 
room temperature and put into the plastic bag
 
and become ready for sending to landfill with
 
cost $ 1.200/ton.
 

Minimization technic that is used are
 

- Electrowining
 

- Spray rinse and
 

- Condensator .
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The house keeping in this factory was impressed
 
not good because there is technical material is
 
failed on the floor mixed with water besides
 
there is much solution in the spill way.
 

The interesting one is although this is a small
 
factory but it has good waste facility.
 

3. LAWRENCE LIVERMORE NATIONAL LABORATORY (LLNL) PRESEN
 

TATION.
 

Presentation was serve by
 

a. 	Chriss Steffani
 
b. 	 Jack W. Dini
 

Section Leader
 
Material Fabrication Division
 

Place Sheraton Fisherrmans
 
Wharf,Hotel San Francisco
 
2500 Mason Street
 
San Francisco, California 94133
 

Date 	 December, 9 1993
 

Time 	 10.00 - 11.30 am
 

Materi: 	Environmentally Concius
 
Electroplating att LLNL
 

The 	details can be seen Appendix 3
 

4. 	 READ RITE
 

4.1 	Plant Site : Cannot detected (bigger)
 

Addres : 3065 N Sunny Side Fresno
 
California 93727
 

4.2 	Site description
 

- Start New Waste Water Treatment
 
on September 11, 1993
 

- Manufacture : Disk Computer
 
- Membran Filter System at WTS
 

4.3 	Person Visited and Title
 

Operations / field services (EPOC) 
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b. 	Jim Elliott
 
Marketing Manager
 
Process Scientific Inc
 

4.4 Meeting attendance/note summary
 

Date December 13th 1993, at 11.00 - 12.30 am
 
in this meeting visiting was done at the place
 
of WTS process WTS was done in WTS area. WTS
 
facility in this place was very good because
 
of controlling by computer Eystem.
 
The using of this facility was started on
 
September 11th, 1993. So it is a new equip­
ment. In this place the waste that is treated
 
in the form of copper metal and nickel, come
 
from Cv and Ni plating.
 

The treatment process of Cu and Ni at the
 
first step is precipitation way in alkalin
 
condition.
 
The remnant Cv and Ni which have not had
 
precipitated yet, is very little and existence
 
is super supernatant solution. It will be
 
filtesed by a filter membrance in the system
 
bellow
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EXXFLOWT: CROSSFLOW MICROFILTRATION 

The EXOFLOW crossflow microfiltration process occurs in an array of permcable textile tubes. 
Manifolds ate cast onto each end of the cloth filter to form modules which are connected to a 
pump for liquid inlet and to a back pressure valve at outlet Upon introducing liquid flow into thq 
tubes and regulating outlet pressure, suspended and colloidal matter in the liquid to be treated 
forms a thin film cake layer on the internal surface of each tube. This layer is called a "dynamic 
membrane" for its membrane-like characteristics. Other terms used are "filter layer" and "pre-coat 
layer". Should the quantity of suspended 
matter in the feed liquid be insufficient to form 
a filter layer, a small amou. of filter aid 
compound is added to the jial'feed. Filter 
layers or membranes of widely different E XFINTW FILTRATE 

characteristics can be produced by using FILTRATION 
different treatment chemicals. TECHNOLOGY 

To become treated product liquid, or 
permeate, the feed water filters radially LEX BE-. LTRATE 
through the membrane layer and out of the TUBE 

textile tube walls for collection at the base of 
each filter module. The debris removed from DYNAMIC MEMBRANE 

the liquid becomes concentrated and is swept 
out of the tubes with the remaining liquid 
which is called reject concentrate. 

It is from the longitudinal or "crossflow" passage of the feed liquid along the filter cloth tubes that 
the process derives its name. 

EXXFLOW crossflow microfiltration plants are of modular construction employing a number of 
manifolded filter modules. Modules are connected together either in parallel 'or in series with each 
other. 

Ease of cleaning is an important feature of 
EXXFLW crossflow microfiltration, EXXFLOW 
distingui-hq it from standard membrane CROSSFLOW MICROFILTRATION 
microfilltro'n. In most cases, cleaning is 
simply a matter of momentarily stopping the % ,"\_ 
feed resulting in tube collapse which causes -
the thin cake or membrane material to be 
dislodged and flushed out with Ite reject flow. 
In other applications, chemical cleaning in
place is used. 

, , / / 
TEX ETU,1 

- m.ZT1r 

prccess sCientifiC, inc 
960 SARATOGA AVENUE -SUITE 213 -SAN JOSE -CALIFORNIA 95129 * 408/241-1533 - FAX 408/241-2118 



The E) FLOW core technology is based upon the highly specialized woven textile tubular array
and its post weaving .treatment as well as on the formation and maintenance of dynamic layers, 
or membranes, and cleaning techniques. 

A uniformly'high quality permeate is achieved with the EXXFLOW crossflow microfiltration 
process. Removal of virtually all suspended solids down to about 0.1 micron has been 
demonstrated in countless laboratory and field trials. Other experimental work indicates that 
EXXFLOW can be developed to produce a low pressure process to reject high molecular weight 
dissolved solids. 

The process has many advantages over conventional treatment process: 

Most liquids are treatable without the addition of filter aid chemicals 

Specialized membranes can be formed to produce the desired quality of treated liquid by 
using standard chemistry. 

EXXFLOW is a low pressure process (20 - 35 psi) with a low crossflow velocity (3 - 6 fps) 

The single stage treatment produces a treated liquid having no suspended solids greater 
than approximately 0.10 micron. 

Cleaning of the filter cloth is easily accomplished 

Water recovery is very high: Usually greater than 97% 

Coagulation, settlement, clarification and filtration occur in the same process - usually 
without the need expensive of polymers or coagulant additives 

Uquids of wide pH range, from strongly acidic to strongly alkaline, can be processed at 
temperatures up to 90'C 

Extensive civil works and structures are not required 

Operation is simple either manually or in the automatic mode 



EXXPRESSTM AUTOMATIC TUBULAR FILTER PRESS 

Wastewaters, or dilute slurries containing
 
concentrations of 2 to 20% solids or more can
 
be dewatered if pumped into filter modules MR.E1
 

operating whh all tubes in parallel in the dead -,I I"c
T
 

end mode. This mode is achieved by closing the
 
outlet valves at the reject end of the module.
 
The slurry forms a cake layer on the intemal FLUEZ,_

walls of the tubes. Its associated water TY,, 

permeates through the cake layer and escapes 
as filtrate on the outside of the tubes. The 	 CAXE BULDP 

dewatenng cycle is complete when the cake 	 EXXPRESS 
SLUDGE DEWATERING 
TECHNOLOGY
 

EXPRESS DEWATERING layer reaches a controlled thickness The solids
TECHNOLOGY discharge cycle then commences by opening the 
CLEANING CYCLE 

CLUIN ESROU.ERYE outlet valves and traversing the module with 
CLEAREME -rollers. The venturi forhwed by the rollers creates 

- ., a high velocity with the incoming water and 
A •~m flushes the solids down the tubes and onto a 

- dewatenng screen. 

ROLLE INTERRUPTTUBE Compared to conventional dewatering devices,40. 60%SOuDS ARE WASHED OUT including centrifuges, plate and frame filter 

presses, vacuum and belt presses, the 
(EXXPRESS) has the following advantages: 

Lo -ver installed capital cost 

Use of the same filter cloth as E.XFLOW 

No chemical additions are required 

Low operating pressures are used resulting in lower cost of operation 

0<0PRESS is self cleaning and automatic 

Sludge from water treatment processes and industrial sludges including toxic and 
hazardous materials 

EDXPRESS produces superior quality filtrate 

NOTE: "EXXFLOW AND "EXXPRESS" ARE LICENSED TRADE NAMES OF EPOC WATER, INC. 

d6 .
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This system is a new technology which has it
 
is suitable, for work processing of disk com­
puter which demands very good quality of
 
water.
 
The data that can be given are contains of Cv
 
and Ni before using membrance filter is 14 ppm
 
and after using membrance filter i3 0.05 ppm.
 
The final product of waste processing is water
 
and used again in processing or for washing
 
the floor and other equipments.
 
The cost of this facility is q $ 800.000 or
 
Rp. 1.6 milyar.
 
It is necessary to known that taking picture
 
is not allowed in this factory.
 

5. W.T.S 	 Inc
 

5.1 Location
 

Adress 	 1235 Elko Drive
 
Sunny Vale, California 94089
 

5.2 Site 	description
 

WTS was founded in April in April 1985
 

Manufacture WWT equipment
 

5.3 Person Visited and Title
 

a. Glen C Neus Tedter
 
President.
 

b. John B. Standberg
 
Sr. Chemical Engineer.
 

5.4 Meeting attendance/note summary company.
 

COMPANY PROFILE INTRODUCTION
 

Waste water Treatment System Inc., (WTS) was
 
founded in April 1985. With more than fifteen
 
years of experience in the industrial wastewa­
ter treatment industry, the founders brought
 
together considerable knowledge and technical
 
capabilities in the chemical, mechanical,
 
instrumentation and process design fields of
 
industrial wastewater treatment. This knowledge
 
and these capabilitties, combined with years of
 
proven achievement in providing succesfull
 

made WTS an industry leacier.
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WTS was founded with the objective of providing
 
high quality equipment combined with unsur­
passed profesional engineering service and
 
support. This objective was to be filfilled
 
through the development of standard, package
 
equipment used for treatment of a wide variety
 
of industrial waste effluents. In addition,
 
these product and installation would be sup­
ported by the farmation of a diversified staff
 
of engineers and field support personel. These
 
individuals are the key to maintaining a high
 
quality produc': furnished with the required
 
support and service to ensure succesful insta­
lation of WTS product.
 

WTS PRODUCTS
 

PACKAGED SYSTEM 

WTS offers the finest in packaged industrial
 
waste-water treatment system. These system
 
designs are primarily based upon proven, con­
ventional treatment technologies enchanced by
 
specialized process engineering and state-of­
the-art automation. The package units are
 
installed as stand-alone systems, or easily
 
incorporated into more complex, specially
 
engineered systems. Typical treatment applica­
tion for the packaged plants are :
 

- Heavy Metals Removal - Flouride Removal
 

- pH Neutralization - VOC Removal
 

- Cyanide Destruction - BOD/COD Reduction
 

- Oil/Grease Reduction - Arsenic Removal
 

- Waste evaporution - Water Recycle
 

- Aqueous Cleaning - Semi Aqueous
 
Effluent Treatment Effluent Treatment
 
& Recycle & Recycle
 

The packaged system can treat waste streams
 
containing concentrated and dilute levels of
 
contamination. 3tandard system are based upon
 
continuous flow and batch treatment processed.
 
The systems are offered with all peripheral
 
devices necessary to provide a complete, func­
tional wastewater treatment system.
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ENGINEERED SYSTEM : 

WTS provides detailed design, and 
 manufacture
of specialized equipment 
for custom engineered
wastewater treatment projects. This 
capability,
together 
with our standard packaged 
 systems,
 
allows WTS 
to 
provide high quality equipment
meet to
the many diversified needs of 
 industrial
wastewater 
 treatment. 
Treatment equipment 
 for
non-standard, engineered applications 
 includ-s
 
systems such 
as the following
 

-
 Ammonia Treatment
 
- Phenol Treatment
 
-
 Tanker Truck Wash Effluent Treatment
 
-
 Sodium Azide Tretment
 
- Landfill 
Leachate Treatment
 
-
 Laundry Effluent Treatment/ recycle
-
 Vecicle Cleaning Effluent Treatment
 
-
 Zero Discharge
 
- Existing System Rebuilds/Upgrades 
- TDS Controls 

These non-standard, engineered system typically

incorporate 
 the same state-of-the-art 
 automa­tion 
included with WTS packaged products. These
systems are 
also offered with 
 all peripheral

devices and WTS service 
necessary 
to provide a
complete functional wastewater treatment sys­
tem.
 

The kinds of product are appendix 4.
 

6. ACTERON CORPORATION 

6.1 Location
 

Acreage 
 + 2.000 - 3.000 m2
 

Buliding 
 + 2.000 - 3.000 m2
 

W T S 
 + (50 - 75) m2
 

Address 
 351 Shasta Street
 
Red Wood City
 
California 94063
 

6.2 Site description
 

coating technology, has developed Opti 
Gold a
unique process 
 for the deposition 
 of Gold
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plating with enhanced reflectivity, pority,
 
hardness an uniformity resulting in exceptional
 
performance and longevity.
 

Market Served :
 

Electronic, Semiconductor, Microwave, Optics,
 
Laser, Medical Aerospace, disk Drive, Defense,
 
Commercial.
 

Exact plating to specification 

- Soft Gold - Rhodium 
- Hard Gold - Electroless Ni 
- Hard Anodize - Sulfamat Ni 

6.4 Meeting attendance/note summary
 

In this place an interisting thing to study

is the minimization technic in form of chemi­
cal material or water using.
 
Before this technic was applied, using of
 
wate is 10.000 gal/day, and after this tech­
nic was applied water using reduce until
 
1.500 gal/day or reduce 85%, and this is a
 
very good performance.
 

MINIMIZATION INITIATIVES
 

To illustrate the results of an aggressive
 
waste minimization program, consider this.
 
Just seven years ago, Acteron moved from
 
Belmont after acquiring and expanding a four­
man shop in Redwood City. Despite a company
 
that now has approximately 12 times the
 
personnel and sales of that four-man opera­
tion, Acteron actually consumes less than one
 
third the water and has nearly 90 percent

less heavy metals in its effluents. Here are
 
some of the initiatives that have contributed
 
to these impressive figures :
 

- Instalation of double and triple counter
 
flow rinses.
 

- Adoption of conductivity sensors to regula
 
te water condition and flow.
 

- Segregation of rinsewaters. 

- Substitution of less polluting processes
 

per, and periodic reverse current cleaning
 
to replace cyanide containing cleaners).
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- Elimination of vapor degreasing by using
 
the system of dual soak cleaners with
 
ultrasonic enchancement.
 

- Use of more dilute formulations such as
 
those for acid pickling.
 

- Thorough indoctrination and training of
 
employees to stress how they can make a
 
positive contribution to the environment.
 
For example, all personnel are taught the
 
importance of extending drip-times over
 
rinse tanks.
 

7. SCHLAGE LOCK
 

7.1 	 Location.
 

Address San Francisco - California.
 

7.2 	 Site description
 

This factory makes door fixture which has a
 
very good quality. The raw material of door
 

fixture is steel which is plated by zinc and
 
brass.
 
Plating technic which is used is automatic
 
Barrel Plating.
 

7.3 	 Person Visited
 

1.4 	 Meeting attendance/not summary date Dec 14th,
 
1993, on 11.00 - 11.40 am. The purpose of this
 
visiting is to watch the minimization of plat­
ing Barrel and WTS process.
 
The waste that is treated are waste of Zn and
 
brass (Cu + Zn) which comes from plating of Zn
 
and Brass and it doesn't contain cyanide
 
(Alkalin non cyanide).
 
The sludge product after filter press was dried
 
especially with liquid pressure gas.
 
Dried sludge was taken into a special place and
 
ready to be sent to landfill.
 

The interesting thing in this factory is first
 
at plating process of chemical material, which
 
is used before is contain cyanide but now has
 
been changed with non-cyanide, solution. The
 

and the treatment process does not use special
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process for 	separating cyanide.
 

The second interesting thing is the sludge that
 
is produced to speed up drying especially doing
 

by Liquid Pressure Gas.
 

The healthand safety condition in this factory
 

are quite well.
 

8. Santa Clara Plating
 

8.1 Location:
 

Rack/Lab 	 Plating Area
 

Office
 

W.T.S
 

Material Stripping
 

Dryer
 

Acreage : ( 0.4 - 0.6 ) Ha
 

Building : C 0.3 - 0.5 ) Ha
 

W T S (50 -75 ) m2
 

Address : 1773 Grant Street, Santa Clara
 

California 95050 3984
 

8.2 Site description :
 

Product : 	Part Computer
 

Plating 	 : - Copper
 
- Nickel
 
- Aodizing
 

8.3 Person 	visited
 

Thomas L. Coss
 
President
 

8.4 Meeting attendance/note summary.
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Date : December 14th, 1993 on 02.00 - 03.30 pm
 
on this meeting, the interesting thing to be
 
studied are the problems of health, safety and
 
minimization techniq.
 

The facilities of health and safety in form of:
 

- Safety Glasses 
- Goggles 
- Respirators 
-B o o t s 
- Face shields 
- Protective gloves 

All the things above have been used by the 
employees when they worked, beside that, they 
also have : 
- Shower 
- Eye wash stations 
- Fire Exting fishers 

And were completed by a good ventilation/
 
exhaut, so will reduce the influence of chemi­
cal material to employees.
 

The condition of house keeping is very good, it
 
can be seen from environmental condition of
 
working which is very clean and supported by a
 
cart that is used to move on goods that is
 
having done in wet condition to other place
 
especially the goods which will be on strip­
ping. For standard material especially chemical
 
material were arrange on a multi storied rack
 
neatly.
 

The minimization technic that is applied in
 
form of :
 

- Spray rinse
 
- Drip time
 
- House keeping
 
- Counterflow rinsing
 

But on waste processing the waste which is
 
treated are Cu and Ni. The product of solid
 
waste which is gotten is inform of sludge must
 
be dried in a oven before take into a plastic
 
bag ani ready to be sent to landfill.
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9. United Airlines
 

9.1 	 Location
 

Address 	 Bldg 49 SFOFL
 
Sanfrancisco Int'l Airport
 
Sanfrancisco
 
California, CA 94128 - 3800.
 

9.2 	 Site description
 
Maintenance 	Operations Centfr
 

In 1948, united Airlines opened its Sab Fran­
cisco maintenance base. The Maintenance Opera­
tion Center (MOC) is a technological pacesetter

in the airline industry. It is one of the
 
largest facilities of its kind, supporting
 
United's maintenance mission throughout the
 
world.
 
The major responsibility of the MOC is the
 
repair, overhoul and modification of airplanes,
 
engines and component parts. The largest con­
centration of United's employees work at the
 
MOC.
 
Located on 144-acres at the San Francisco
 
Intcrnational Airpor, the sprawling complex
 
includes over three million square feet of
 
floor space.
 

9.3 Person 	visited
 

Steven F. Sulgit
 
Facilities Ang Eng.
 

9.4 	 Meeting attendance/note summary
 
Date : Dec 15th, 1993 at 11.00 -12.30 am.
 
This visiting was guided to see the location of
 
reactive rinsing on plating process and WWT
 
systems are reactive rinsing was applied to
 
rinsing process for cyanide and chrom. Reactive
 
rinsing is rinsing solution which have been
 
added a chemical material which will react with
 
the chemical material that is brought on the
 
process before.
 
For example rinsing cyanide used active sub­
stance NaOCL so will cause a reaction between
 
cyanide and NaOCL with the reaction bellow
 

CNO + NaOCL 	+ H20 --- > C02 + N2 + NaCL + OH
 

of CL2 and OH will be got ten a sedimentation on
 
the WWT tank, that sedimentation was separated
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and the supernatan solution can use again like
 
the flow chart bellow :
 

UN Rinsing Rinsing
 

NaOC1
 

I ( 

With this methode, the WWT tank can be reduced. 
But reactive rinsing for chrom uses chemical S2 
Os . And the flow process is the same as above 
for details it is applied on waste treatment on
 
flow chart at appendix 5.
 

New United Motor Manufacturing Inc 

10.1 Location
 

Plan site
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Address 	 45500 Fremont Boulevard
 
Fremont, California 94538
 
U.S.A
 

10.2 Site description
 

New United Motor Manufacturing Inc (NUMMI)
 
established 1983 and it is the joint venture
 
formed by General Motors Corporation and
 
Toyota Motor Corporation.
 
Located in fremont, California, the company
 
has incorporated Toyota's production concepts
 
and management philosophies and established
 
the goal of building the highest quality 
vehicles possible at the most competitive 
price. 
New United Motor Manufacturing Inc produced
 
it first car, a Chevrolet Nova in December
 
1984. The company is currently producing Geo
 
Prizms for the Chevrolet Motor Division of
 
General Motors and Toyota Corrola sedans and
 
Hilux Pick up trucks for Toyota.
 

10.3 Person visited
 

Thomas W. Sinclair
 
Environmental Engineer
 

10.4 Meeting attendance
 

Building Quality Vehicles ...
 

Over 1.000 vehicles are in the production
 
process at NUMMI's 3.7 million-square-foot
 
plant at one time. Their vehicles remain in
 
the system for about 18 hours as they travel
 
through the body and weld, Paint, and Assem­
bly areas.
 

Stamping
 

The Car and truck building process begins in
 
the Stamping plant. The 180.000 square foot
 
Stamping facility, the largest on the West
 
Coast, includes 26 presses, ranging from 400
 
to 2,300 tons. Each day, over 542,000 pounds
 
of steel are used to produce over 60 separate
 
auto parts, including roofs, fenders and
 
doors, as well as 11 parts for truck cabs.
 
NUMMI uses two sided galvanized steel to make
 
our vehicles more corrosion and rust resist­
ant.
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Body and Weld
 

Both 
 the car and truck body and weld shops

are responsible for welding and 
 bolting

together 
the car and truck panelb which form
 
car shell 
and truck cabs. Over 96 percent of
 
the 3,800 
 weld each car body receives and
 
over 98 percent of the 1,488 welds each truck
 
cab receives 
are performed automatically by

welding robots 
 and automatic welding ma­
chines. NUMMII utilizes 
over 300 robots for
 
jobs 
 that are tedious or hazardous to team
 
members.
 

Paints
 

Both the car shells and truck cabs are
 
cleaned, given a rust 
inhibiting 	undercoat of
"elpo," and primed. Sealers 
are also applied

to the seams and joints of the body shells to
 
make them water and sound proof. Then, each
 
car and truck is painted and baked in a 
 300
 
degree 
 oven for 23 minutes before being

transferred .o the Assembly shop.

NUMMNI's truck beds are 
assembled and painted
 
at a company called TABC Inc. 
In liig Beach
 
and trucked to NUMMI daily.
 

Assembly/Inspection
 

In the Assembly operation, cars wind their
 
way along 1.3 miles of conveyors, and trucks
 
along roughly a half mile of confeyor. During

the car assembly process, 
over 3,400 	separate

components 
 and parts are installed in each
 
car, and over 2,100 in each truck. In the

final phase of Assembly, numerous inspections
 
are performed on both vehicles 
 to ensure
 
their.
 

11. SANTA CLARA WATER POLLUTION CONTROL
 

11.1 Location
 

Address 	 700 Los Esteros Road San Jose
 
California 95134.
 

11.2 Site 	description
 

Plant 
(City Sewer Control Agency).
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- This company will process the exile water/
 

dirty water to be the drink water.
 

11.3 Person visited
 

Alex Exstcr P.E, Phd
 
Sanitary Engineer
 

11.4 Meeting attendance/note summary
 

Date Dec 16th, 1993 at 02.00 - 03.00 pm
 
The purpose of this visiting is to see the
 
processing of exile water/dirty water to be
 
drink water.
 
The substance, that can be treated here is
 
orgnic substance like waste, smell substances
 
(amonia) etc. So that on this process there
 
is the secunder treatment with biological
 
process.
 
Water capacity that is produced is 160 mil­

lion gallon/day. In principal, the flow
 
process of water treatment will be explained
 
bellow
 

Waste cleaning
 

Precipitation process
 

I 
Aeration process
 

I
 
Biological process
 

Sand Filter
 

Chloronization
 

Drink water
 

.,7 ., -, 
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12. DISCUSSION ON A CHEMICAL
 

Solution by Jim Mille
 

Place 	 Chemical Solution, Inc
 
400 Main Street, suite 203
 
Pleasanton, CA 94566.
 

Date 	 December 16, 1993
 

Time 	 10.00 - 12.00 am
 

12.1 Meeting attendance/note summary
 

In this discussion Mr. Jimmile put recover on
 
the visiting to the factory before with
 
meeting materials
 

a. 	Reactive rinsing
 
b. 	Counter flow rinsing
 
c. Spray 	rinsing
 
d. 	 Drag out rinsing
 
e. 	Airemission criteria
 

In the begining he explained about regula­
tion. The E.P.A started in California at 1974
 
California is a special place cause in other
 
place like Iowa, Montana, Nebraska and up
 
North of America doesn't have many regulation
 
doesn't have a lot of people but in Califor­
nia there are many regulations and people.
 
California has special regulations. Before
 
E.P.A program was made, in this case E.P.A is
 
the top of regulation but the regulation of
 
California was studied too in E.P.A.
 

There were four the waste characteristies
 

1. 	Ignibility / Flammability
 
Example : Solvents
 

2. 	Corosifity
 
Example 	: Sulfurid acid, hydrochloric
 

acid, chromic acid.
 

3. 	Reactifity
 
Exam!,le : picric acid, Oxidizer, Reducer
 

4. 	Toxictity
 
Example : Cyanide solutions
 

Almost every solution that
 
contains metals.
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To analize those waste we can use two methods
 

1. Total Threshold Limit Concentration (TTLC)
 

2. Soliable Threshold Limit Consentration
 
(STLC)
 
Example : 20 ppm Nickle
 

He also said that the systems which can be
 
used are :
 

- Counter flow rinsing
 
- Drug Out rinsing
 
- Spray rinsing
 
- Reactive rinsing
 

In General if we use the methodes above so
 
will reduce process cost, recycle water so
 
must be support by using DI Water because the
 
contain of T.D.S is small so will be reduced
 
the sludge product.
 

Document meeting with Jim Mille, see Appendix
 
6.
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IV. 	CONCLUSION AND RECOMENDATION
 

1. 	Conclusion
 
During this study tour some important finding are as
 
follows:
 

'1. 	WEC has launched very good technology transfer program
 
on introducing waste minimization practices through out
 
the world.
 

A. 	Regulation
 

2. 	The E.P.A in California has Consequency to apply the
 
regulations of environmental problems/waste exile.
 
If there is offense it can be solve by law sanction
 
according to the regulations.
 

3. 	In California the metalfinishing factory has a high
 
concious to the environment.
 

B. 	Minimization
 

4. 	The success of minimization in the factory actually
 
depends on the filosofy of Company and management
 
comitment to solve environmental problems.
 

5. 	Actuating If waste minimize program actualy depends on
 
- Kind of Industries
 
- Kind of Process
 
- Technology
 
- Industrial Capacity
 
- Condition
 
- etc
 

6. 	The provit of waste minimize application are
 
- The waste load can be reduced
 
- The cost of waste can La reduced
 
- To increase the competitive power of product
 

7. 	Pollution prevention or waste minimization, can be
 
classified in two ways
 
- Source reduction
 
- Reuse, Recycle and Recovery of waste
 

8. 	Minimization technics are
 
- 'louse keeping 
- Intallation of double and triple counter flow rinses 
- Use of spray rinses over select process and rinse 

tanks 
- Adoption of conductivity sensors to regulate water 

rnnditinn nrd fInw 
- Segregation ol rinse waters 
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- Substitution of less polluting process
 
- Thorough indoctrination and training of employees 
tc
 

stress how they can make a 
positive contribution to
 
the environment.
 

2. Health and Safety
 

9. Emergency response/safety equipment:
 
- Safety glasses
 
- Goggles
 
- Face Shields
 
- Respirations
 
- Showers
 
- Safety Shoes
 
- Fire extinguishers
 
- Eye wash stations
 
- Protective Gloves
 

D. Land Fill
 

10.Land fill 
is a final part in Environmental processing
 
according to 
"Cradle to Grave" princile
 

2. Recomendation
 

A. Regulation
 

1. The Government must apply or give sanction 
to the
 
factory which doesn't do conservation of environment
 
consequently
 

2. Each Factory especially metal finishing must has the
 
real conscious about environment and must has pressure
 
from the customer
 

3. Giving guidence and propagate the cleaning technology
 
to people specially in Business world, include the
 
things are as follows
 
- Waste minimization
 
- Re use
 

- Recycle
 
- Recovery and
 
- Save material and energy.
 

B. Health and Safety
 

4. Every metalfinishing factory must 
have the equipments
 
like :
 
- Safety glasses
 
- Goggles
 
- Face Shields
 
- Respirations
 
- Prnt 'rt -qy o ­

- tye wash Stations
 
- Showers
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- Safety Shoes
 

- Fire extinguishers
 

C. 	Minimization
 

5. Minimization technic that can be applied are 
as follows . 
- House keeping 
- Installation of double and triple Counter flow rinses 
- Use of spray rinses over select process and rinse 

tanks.
 
- Segregation of rinse waters
 
- Substitution of less polluting process
 
- Thorough indoctrination and training of employees to
 

stress how they can make a positive contribution to
 
the environment.
 

D. 	Land Fill
 
Indonesia must have land fill area to put the waste.
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I5orld Envirofmenc 	 (2Cncer 4i19 Park Anui.mSotuh SI1le 8(rjU New York, NY 10ui6 t g! 

Te: (212) 683.1700 Thc: 26 12(J Iizroc' ( k'AX: (212) 6A35.5 

LETTER OF AGREEMENT 

BETWEEN: 	 The World Environment Center, Inc.
 
419 Park Avenue South, Suite #1800
 
New York, NY 10016
 
(hereafter referred to as WEC)
 

AND: 	 Suryanurdian Syafei 

PT. Padi Komponen Corporation 

(hereafter referred to as Study Tour participant) 

1. This Agreement is entered into pursuant to the International Environment and
Development Service (IEDS) program. 

2. The Study Tour Participant will participate in all activities described in Annex A. 

3. This Agreement covers the Study Tour participant's participaticn in this program
from December 6, 1993 to December 18, 1993. These dates are estimates, andWEC may find it necessary to postpone or cancel the assignment and/or to
shorten or extend its duration, and in such event WEC will not, except asspecifically provided herein, incur any obligation or expense, nor shall WEC be
liable for any consequential damages. 

4. WEC will provide a per diem allowance to cover meals, taxis, and other necessary
expenses in the United States in accordance with the terms and conditions of 
Annex B. 

5. Study Tour 	 participant shall submit a Report within thirty (30) days of thecompletion of the Study Tour in accordance with the trip report instructions 
contained in Annex C. 

6.. This Agreement does not create an acency or employment relationship betweenStudy Tour participant and WEC, and Study Tour participant has no authority tobind WEC to any obligaticns of any kind whatsoever. Study Tour participant shall
be considered an independent contractor and not an employee or agent of the 
WEC for any purpose whatsoever. 

7. Study Tour 	 particioant acknowledges the rigors and ootential dancers of 
.. ..
I ,, ,,,Q U,.,,IrI , :i r Vtavel, ani agrees to nola WEC harmlessfrom any claims, damages or other harm incurred by or befalling the Study Tour

participant arising out of or related to travel or other activities associated with this 
Project. 

VALAK E C)oPYRESi A\:



8, United States Agency for International Development (USAID) regulations requireall subgrantees to specifically commit themselves to retrain from lobbying, i.e., theof USAID funds for influencing or attempting to 
use 	

influence an officer oremployee of any agency, a Member of Congress, an officer or employee ofCongress, or an employee of a Member of Congress. 

9. 	 If circumstances arise in-country to curtail the specified time period of the mission,the Study Tour participant will contact WEC immediately, Ifits necessary to cancelthe mission before the planned termination date, the balance of the advanced perdiem allowance must, be returned to WEC, 

10. 	 This Agreement may be amended only in writing, which may include an exchangeof letters. 

11. 	 This Agreement is composed of two pages and Annexes A, B, and C. 

Signed this day of ,19 

For WEC, tudy Tour partici 

Antony . Marcil /r/" (Namd Title) 
President & CEO 

Date: 	 /?/>. -{'c"q. Date: ,av, 1-1, I 3 

Contract #:4447 
Project #:LA941D6181 
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Appendix 2 : Agenda of the Visit
 



AGENDA
 

Thursday, 12/9/93 

* 	 Discus;ion at SFO Hotel by Jim regarding Waste Minimization in the Bay Area 
and the Agenda 

* Presentation by Lawrence Uvermore National Laboratory on Waste Minimization 

Friday, 12,!10/93 

* Wastewater Treatment Systems (manufacturer of treatment equipment) 

Monday, 12/13/93 

* 	 Read-Rite (manufactures disk read heads, has membrane treatment system) 
* Acteron Corporation (plating shop that has done considerable waste minimization) 

Tuesday. 12/14/93 

* Schlage Lock (large barrel plating of door fixtures) 
* Santa Clara Plating (plating shop that has done considerable waste minimization) 

Wednesday, 12!15i93 

* 	 United Airlines (large aircraft rebuild center, many plating lines and large waste 
treatment) 

£ New United Motors (GM/Toyota plant, overall waste minimization) 

Thursday, 12/16/93 

* 	 McClellan Air Force Base (many plating lines and involved waste treatment) 
* 	 San.,Jose/Santa Clara Water Pollution Control Plant (city sewer control agency) 
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Appendix 03 : Document Receive from Lawrence Livermore
 

:.ational Laboratory (LLML) 

COPY
 



Environmentally Conscious
 
Electroplating at LLNL
 

Chris Steffani 

Jack Dini 

Lawrence Livermore National Laboratory 

Livermore, CA 94550 

December 9, 1993 



We Are Using All Three Generation
 
Categories of Waste Reduction
 

1- Good housekeeping practices, inventory control, and minor changes 
in operating practices 

2- Current technology and material substitutions 

3- Significant technological advances in process synthesis and
 
engineering
 



We Are Saving Over $500,000/Yerir

and 3 Million Gallons of Water/Yeiar
 

* Substitution of zinc-nickel for cadmium plating 
"Segregating cyanide solutions
 
"Elimination of hexavalent chromium plating
 
* Elimination of vapor degreasing 
* Changing rinsing practices 
* New pickle for aluminum parts
 
"Recycling of rinse water
 



Bldg. 322 Floor Plan 
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Comparison of Ring Sbear for Cyanide and Copper
 
Pyrophosphate Strikes for Preparing Aluminum Alloys for
 

Plating
 
N 

Shear Strength (AB) 
(MPa) 

Alloy Cyanide Copper Pyropbosphate Copper (C) 

I100-F 79 	 77
 
2024-T4 288 	 273
 
6061-T6 217 	 222
 

3747075-T6 285 

A. 	 Tbese data are from Reference 7. 

B. 	 The zincate solution time was 30 seconds. The copper 
strikes were overplated with nickel in a nickel 
sulfamate solution. All reported values are the average 
of 5 ,amples.

/ 

C. 	 The formulation of te copper pyropbospbate solution 
included copper (7.5 to Il g/l), P2 -/Cu (2011 to 
25/1). Operating conditions were: temperature (25 to 
30C), pH (8.5 to 9.2) and current density (10ASF). 
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Solvent vapor degreasing has been an­
integral part of electroplating operal ions
 
-- m--m-m--mm-m-mm-m m---- n m m m mmmmmmm- mmm -mmnm -m nm -m-mm mmm m
m m -- mmw -m - mm -mm 

it has been around for many years.
 
it is nearly universally applicable to organic soils on metal sub ;trates.
 

* The cleaning speed is quite fast. 

* IT PERFORMS THREE IMPORTANT FUNCTIONS, CLEANING, 
RINSING AND DRYING. 



Pratt & Whitney's results showed tiat
 
ultrasonic agitation was more
 

important than the choice of clear er
 

FACTOR IMPACT ON CLEANIN' (%) 

Agitation (ultrasonic) 45 
Cleaner 12 
Cleaner concentration 6 
Soil loading 3 
Time 3 
Temperature 3 
Noise (unexplained by experiment) 28 



Use of ultrasonics in aqueous clean,..rs

has proven to be quite effective
 

* Pratt &Whitney has been able to remove all but two perchloroethyl ine 
degreasers, remove over 50% of the total degreasers used in 1988 1nd 
reduce toxic air emissions by 50%. 

* Martin Marietta (Y-12) has used ultrasonic cleaning with aqueous
 
detergent in place of vapor degreasing since 1985.
 

* Western Electric, Kansas City uses a mixture of aliphatic esters wit 1 
the aid of ultrasonics for removing machining oils encountered in 
producing circuit board backplane pins. 

• APS Materials in Dayton uses a terpene based cleaner with ultraso! tics 
instead of TCA for cleaning metal parts prior to plasma coating. 



Why is agitation so important?
 

* Aqueous cleaners involve concentrations of only 1-4% by volurr 
while solvent degreasers use 100% concentrations. 

* Because of this, 80-90% of the cleaning done by aqueous cleanc rs 
is effected by mechanical action while the remaining portior is 
by chemical action. 
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Rinse Water Recycling Has
 
Been Quite Effective
 

"We've recycled about 80,000 gallons of rinse water and returned 
all but 200 gallons back to the processing lines. 

"The recycled water is purer than the water we receive from the 
city of Livermore. 

"We no longer discharge any water to the sewer system. 



Recent Generation 1 and 2 Activitios
 

- Substituting oxalic acid for sulfuric acid for hard anodizing of Al 

- Extending the life of electroless nickel solutions
 

- Recycling of acid solutions
 

"Use of ion exchange on the recycled water
 

"Energy conservation project 



Metal Finishing Energy
 
Conservation Project
 

* The metal finishing facility used large amounts of electrical pc wer 
for process solution heating, space heating, and exhaust ven ilation. 

* By reducing thermostat settings and air flow during off-shift t ours, 
electrical savings on the order of 1.6 million kwh can be achie ied, as 
well as natural gas savings of 30,000 therms. 

* Savings that will result from this are over $100,000 per year. 



Summary
 

"Our efforts in environmentally conscious electroplating save LL 4L 
over $500,000/year and 3 million gallons of water/year. 

* The facility is now much cleaner and safer than it used to be. 

" Product quality has not been compromised by the changes. 

"We are now involved in a number of generation 3 (new technolc jy 

activities. 



WASTE MINIMIZATION TECHNIQUES _ 

* Processing methods 

" Equipment 

" Results 

" Future work 



PROCESSING METHODS
 

J­

" Rinse water distillation 

• Acid recycling 

" Electrowinning 

& Electroless nickel recycling 



ACID RECYCLIN-,G EQUIPMENT
 

10 GPD Dialysis ce!l 

50 pair stack of polymer membranes 

2 impulse pumps and tubing 

supply and storage tanks 

Feed 

DI water 

Metal Bearing acid 



ACID DIALYSIS EQUIPMENT 

WASTE METAL DI WATER 

WASTE ACID CLEAN ACED
 



ACID DIALYSIS RESULTS
 

Test 1 

(start) 

4.9 Normal Nitric Acid 

60 gn/I copper metal 

Test 2 

(start) 

9.4 Normal Muriatic Acid 

10 gm/I copper metal 

14 gm/I iron metal 

(finish) 

3.9 Normal Nitric Acid (79.5%) 

7.2 gm/I copper metal (88%) 

(finish) 

7.1 Normal Muriatic Acid (75.5%) 

1.1 gm/I copper metal (89%) 

3.1 gm/I iron metal (77.8%) 



RECYCLING POSSIBILITIES
 

* 	 Acid recycling from spent solutions 

Nitric, Sulfuric, Muriatic (greater than 5 Normal) 

* 	 Water recycling from aqueous waste 

pH >2, metal concentration < 500 mg/I, non rad 

0 	 Precious metal recycling 

solid or mixed coated base metals, liquids 

• 	 Metal stripping and salvage 

sputter chambers, broken taps, chemical machining 



RINSE WATER DISTILLATION EQUIPMENT
 

• "COLD VAPORIZATION" System (700 GPD) 

" Dragout rinse tanks (minimizes flow) 

" Separate plumbing for clean and dirty water 

" Holding tanks for storage 



__ 

RINSE WATER DISTILLATION 
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- - FEED FROM STORAGE TANKS
 



DISTILLATION RESULTS
 

Typical feed rate = 25 gallons /hr 
@ 30 PPM average metal content, pH 2 - 9.5 U 

Typical water return rate = 25 gallons /hr 

@ <1 PPM average metal content, pH 6.5 - 7.5 LU 
Typical concentrate @ 9000 PPM 

Cost per gallon recovered = $.03 

L-I 



r-
ELECTROWINNING 

Electrolytic recovery cell 

* Multiple cathode areas 

• Separation and recovery of common streams 

* Low cost, low maintenance 



ELECTROWINNING EQUIPMENT 
Cathode Plates Power Supply 

LOW METAL+ 

WASTE STREAM 

METAL IPICH [ 
WASTE STREAM Pump 

Anode Plates 



ELECTROWINNING RESULTS L1
 

TEST 1 

BEFORE AFTER
 

Copper metal = 310 gm/I Copper metal = 12 gm/I

Sulfuric acid = 40 gm/I Sulfuric acid = 44 gm/i
 

TEST 2 

Copper metal = 100 gm/I Copper metal = 15 gm/I
 
Nickel metal = 200 gm/I Nickei metal = 9.5 gm/I

Zinc metal = 20 gm/I Zinc metal = 2.5 gm/i
 



ELECTROLESS NICKEL RECYCLING
 

° Reduce chemical purchases 

* Reduce waste disposal 

o Provide more consistent product 

•-> 100 metal turnovers 



________________________________ 

ELECTROLESS NICKEL EQUIPMENT
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ELECTROLESS RECYCLING RESULTS 
_ 

Testing still underway 



FUTURE WORK
 

* Continue to operate efficiently 

* Experiment with new technologies 

• Work with outside industry 

* "Zero in" on ZERO WASTE PRODUCTION 
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.HMR 
Packaged
 

Chemical -- _ _ _ _ 

Pre ci pitation/Cla rificati on _ _,._ 

System 

General Description AppHcation 
The HMR is esignea to provide a The HMR ;s as:0-mounted. 'zctory- The HMR is a z:.ntinuous flow sys:em 
sta-ncard prcc'.,cl usea for prec:litation assemolea unit orczrporatng .esarate ,crfigured to meet many diversified 
r.o cfariic;sn of re.ulated :cntami- chamcers to perorm the cl!owing needs. The ur.t s field prcven in the 

nants !rom incustrial wastewaters. This Ireatment procHses. fc:!owing applicztions: 
pccuc: seriices a -Nice range of field 
proven ac :cations, ano offers a 19 C,em c lPr.....:me.rIPr.. .. icn 2 Heavy Meta ,Removal 

compact aesign unsurpassed in the N Pre-o:arification pH Adjusme!I IF Arsenic Removal 
incus:ry. 1Te HMR is commonly used U Precloitate Foccuialion U F;,oride Removal 

.as ast nd-:cne trelment syjsemn, 3na M Precipitate Clarification [ Residual Cill '3rease Removal 
isalso eas;ly incortoraieo 'nio custom N Sludge Thickening U Suspenoec Sofis Removal 
des'gneo e'uent treatment systems. * Ejlueni Clear Weil U Iron Removai 

The HMR has been successfully utilizedFeatures The HMR and all system perioneral inindustries such as the following: 

N Comcac! Cesign ecuipment are automated to the r?2test U Electronic /Semi-conductor 
x PLC Con rolled practical degree utilizing a WTS $ Printed Circuit Boaro Manufacturing

programmable Process Control Unit. 
* Hign Qua; "jCesign This Control Unit unifies te ecu;,men [ Metat Finishing/P!ating 
N Continuous Flow with the treatment prccess and is fie!d U Industrial Laundries 
X Easy Oceraon proven to increase system retiability E Lanofill L rate 
0 Prccess G~arantee anc recuce cpera!cr invclvement. T"e 8 Groundwater Remeoarion 
2 Fa'cr Asa2-mNled HMR is typically supplied wilh all g Petro Chemical 

neessary peripneral eduipment sucn as: 
These aoplications clearly cemonstrate 

* Sludge Prccessing Eo.u, the versaility of the WTS HMR.ment 
N E'ffuent FiitraLcn Eouipment 
* Reagent Holding Tanks 
* Lift Station(s) 

T is euioment issucolied to provide a 
ccmplete, !unc',ona sys em that meets 
the users neecs. 
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Oil/WaterSeparation-f
 

System 

(OWS) 


Features 

" Faccry Assemoied !or Easy Instailation 
" Skid Mcuntec !or Pcraciiity 
" Aciustacie Poe Oil Skimmer 
" Coalescng Se,,ing Mecia requires Less 

Settling Area than API Separator 
" Soidas Seting Charnoer 
" All Corrosion Resistant 

OWS Opions 

* Complete E!ectncal Control Packaces 
" E!ecnc Heating Systems 

" Levei &Temcerature Sensors 
" Pumping Systen: Air or Electnc 

Influent
 
Effluent 

Slucge 

" Demulsiy(ing Systems 
" Oily Waste Storage Tanks 
" Oleophilic Polishing Filter Systems 
" Construction Materials 

Polypropylene standard 
FRP 
Carbon Steel, Epoxy Coated 

, 

General 
The WTS OWS isaprecisely engineered, comoact factory assembled 

unit designed to separate hydrocarbons and oils from wastewaterstreams. The OWS can reduce oil content from up to 1000 mg/ltr to
 
below 20 mg/Itr, The OWS ships fully assemoled to simplify installatio
 

Inoperation, flow through the OWS first enters a settling chamber 
where settlable solids fall to the bottom for occasional removal. The 
waste stream then enters the coalescing separation chamber. Liquid passes through aseries of oleophilic coalescing tubes. These tubes
provide laminar flow and attract small oil glooules which coalesce witt 
other globules, increase in size and buoyancy, then break away and ris 
to the top. Surface oils drain through apipe skimmer into acollection 
tank. Effluent flows by gravity to drain. 

Inaddition to the base unit, 'NATS offers options to provide the end use 
a fully functional unit purchased from asingle source. 

Applications 

m Groundwater Remediation 
a Auto/Truck Washdown Treatment 
n Machine Coolant/Tramp Oil Treatment 
m Metal Finishing 
a Petroleum Waste Treatment 

BEST AVAILABLE CUI-Y
 



"ASTWATE TPS.ATh '1 

B10-TREATMENT 4_____"" 
SYSTEMS FOR 
INDUSTRIAL 
WASTEWATERS 

General 	 Description Application
WTS offers :omorenensive caoabiiity 	 The UBR s a flooded, packed vessel The UBR is typically applieo for basic 
jcr the treatment of hign BO0/COO ano comoning lixeo him and suspenoe 8OD/COO reduction. howe,,er . isalsoorganic Nas:e et:Lenis generzec Oy 'lrch ;eac:or kinetics. The innerent applie for temoval oforganic.s SUCn as 
many industrial coeraticns. The WTS shock resistance and biological dissolved oils, phenols ano BTX. The 
UR is apatenteo !ixed fiim biological efficiency of this type of system, in following list represen:: typical 
,eacor '.hai aercoicaily ,igests organic conlunc:ion with spec:aiizeo microbe inoustrial uses of the UBR :cnnology:
,'aste reoucing BOD/COD loading cutlures. Qrovice an ideal environment 
:r.a/or 7%uia:ec organic c.-nstituents :o for bioIcigcat oxidation of awide range 0 Beverage Botlers 
aceotacte ciscrarge leve!s, ol oroanic wastewaters. U Meat Pacxers 

The UBR utilizes nulrient and micrcoe 8 Die Casters 
Using aovanced micoCe technology teed eouioment in conlunction with a N Food Packaging P!ants 
ano bio-oxcation conceals, the UBR patenteO pre-acclimation unit, which 0 Groundwater Remeaiators 
orfes acrnmcact. soace saving system combined ailow the bacteria to attain * Landfills (Leacnaie)
that treats many aggressive effluents their growth phase before entering the 
in an efficient, sale, ano odor free Bio-Reac:or. Use of this equipment U Dairies 
environmenl. 	 reduces operating costs and yields a 3 Pharmaceutical Manufactures 

stronger, more resilient biomass in the U Chemical Plants 
Bio-Reactor. E Refineries

Features 	 The UBR ;s,'pically supplied with all 

* Compact Design ancillary equipment required to provide This host of industrial users, as well as 
H PLC Controlled acomple!e, functional biological treat- others, present many diversified 

ment system. This includes equiprTent 	 applications for the UBR biological0 Hign C,.aiit Design that may be used for the following: treatment process. Many of these 
SContinuous Flo 111pH Control requirements are very straight forward 

* Shock Res;stanl 	 U Flow Equalization and lend themselves to stanoard system
* Guarceeo Prccess 	 3 Solids Clarification sizing lormulas. Others are more* Sludge Digestion difficult to size. Therelore. WTS offers 

N Sludge Dewatering laboratory and pilot plain testing when
Benefits * Metals Removal it is necessary to prove treatmentB Filtration feasibility and/or ac:ual sizing criteria. 
0 Space Saving Design N Residual Organic Removal Please consult WTS or it's local 
9 Low Operator Interface The UBR treatment system, including representative for additional applica-
U Low Microce Reotacemenlt Cost all ancillary equipment, isautomated to lions information or to inquire on our
0 Low Sludge Outot 	 the greatest practical degree utilizing a laboratory and pilot plant testingSlueruootLowat 	 WTS Programmaole Process Control services. 
* Fast StanupPericd 	 Unit. This control unit unifies the 

ano is fie:J proven to increase system 
reliability and reduce operator 
intervention. 
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Sludge Economical Low-Volume Sludge Dewatering System 

Barrel
 

Features Description 
The SLUDGE BARREL provides

"Automatic the user with an economical 
" Compact alternative to afilter press in 
" Easy to ma ntain situations where asm'!l volume 

E.c,,om,.l of sludge isbeing generated(under 1/2cubic foot per day). 
Its automatic decant cycle means 

Benefits you can use itfor days without 
any operator intervention. 

* Reuced sludge disposal ccs Because of its unique. simple•ae sd 
s s design, itacts as afilter for the"Save space decant water as well as asludge 
"Low cost dewatenng device. 

The unit comes as asingle barrel 
or dual barrel design for higher
volume users. 

I E COPYBEST Av63LAB.

Application 
The unit is;deal for:. 
nLaboiatory generators of 
p re snerat 

precipitates 

wSmall flow platers(2GPM or less) 
mSmall flow circuit board shops 

(2GPM or less) 
n Water/paint separation 
* Solids removal trom water 

The unit comes complete with: 

* Barrel 

a Polypropylene bag 
mBag retainer 
v Level sensor system 
a Decant system and pump 
a Inflow pump 

wPump control 



MiniBatch 

Neutralizer :. 

__ 

General Applications 

Features The lini Batch t:eutralizer provices The Mini Batch Neutralizers can be 

* Fully or Semi automatic operation 
an economical mezns ter treating
small amounts cf ac:o/akal.ine sciu-

ccn(igureo as continuous or singie
bat,"h trea:ments c,',erns, The units 

* Programmable tions. The systems can be configured are used for neutralizing diluted or 

"Ocuole Contained to treat both oiluteo and c.cncentrateo ccncentrated ac:d or aikaline 
SCompact wastes. Aulcmaticn isderived usirrg solutions. 

"Ecnomi_,aJ 
aWTS Prcgrammacle Control Sy:.tern,
and isprogramm eo meet your 
scecilications. 

Mini Batch Neutralizers are ideally
suited for use: in iaooratones, by
low volume wastewater generators, 
ard by users having concentrated 
soiLmons nauieo awav. They are an 
effective pretreatment mecnanism 

Benefits 
prior to discharge into an existing 
treatment system. The units also 
provide an economical aftemabve to 

* Prnvices Local Treatment installing long runs of double con­

* Prevents Hauling Concentrated tained piping. 

Solutons 

*Low Cost 

BEST AVAILABLE COPY 
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Log/Linear
 
pH Control
 
System 

FIGURE 1 
A) pH control obtained using conventional 

neutralization system. 

10.5----- - - - - - - - - - -1.----

6.0- ­

spike' 


time 

Many conventional pH neutralization systems fail 
to meet local receiver discharge limits due to 
occascnal acid and/or caustic spikes. WTS has 
develoced the LOG/LINEAR pH Control System 
specifically to maintain satisfactory pH levels at 
all times. This includes periodic acid/caustic 
dumps which many conventional systems are 
incapable of handling. (See Figure 1) The LOG/
'.INEAR Controller is standard equipment on all 
WTS Neutralization Systems and is offered as a 
retrofit package for existing systems. The compact 
design and economical cost tnake the LOG/ 
LINEAR Controller an ideal upgrade for 
existing systems that have trouble meeting receiver 
pH limitr 

B) pH control obtained using the WTS
 
LOGUINEAR pH CONTROLLER.
 

Receiver Limits 

6.0
 

spike' 

time 

The LOG/LINEAR Controller provides logarithmic 
proportional control over chemical addition for pH 
neutralization. The Controller takes a 4 to 20 MA 
signal from a conventional pH transmitter and pro­
cesses through an analog input of the system's 
Programmable Logic Controller (PLC). The PLC 
utilizes WTS-developed control algorithms and 
makes proportional chemical additions based upon
the pH signal being received. The PLC also identi­
fies and alarms high and low pH conditions in each 
reaction chamber and for the final effluent. The 
Controller ts equipped with a final pH recorder and 
individual panel meters for pH indication in each 
adjustment reactor. The Controller also contains all 
necessary components needed to provide manual 

and automatic control over the treatment process. 

WASTEWAT~t ThEA77tE4 

SysEMS WNC. 

Wastewater Treatment Syrtems Inc. 
1235 Zko Dnve 

Te!epr.=ne: (4C8) Is!Z6CO 
FAX- (408) 541-8615 
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Batch 
Master XL 

Features Description Application 

* Corpact eslcn The BATCH MASTER is askid The BATCH MASTER isan 
v,:- ... "=baton mounted. factory assemnoled automatic baton treatment systemtreatment sys-,em that can be ccnfigureo to tre3t 
PLC'nC= era e waste effluents sucn as: 
Lasy e:o C ,-era -Process treatm ent 

* Economn, l chamner(s) Hydrofluoric Acid 
N Chemical feed equioment * Heavy Me!ais 

•Cyanide 
N Programmable process
General controller u Acids
 
* Optional components (based N Caustics
 

Eliminates the rising cost and liability 
 upon individual customer n Arsenic
of hauling wet crccess wasterh-ater requirements) a Ironwith tte WTS BATCH MASTER. The - Filter press a Suspended Solids
BATCH M,STE3 oifers users ,i~h iOw * Transfer pump(s)
daily iolumes of process was:e ,,er, ePolishing filter - Filtration The WTS BATCH MASTE. 
an eife :ive sotution to ths :rcz=em . equipm ent te wr s i greatestThe BATCH MASTER, ecuioceo vith eStorage tank- , = ., ,, . :a syslempplica inds its greatestrs ge ~.e gtionwith use ratinst ,,,-e-tS , rw., s tifsless @Lift sta non(s )-- ,ocez .,nlro lS, Ithan 40,000 gallons of processelticieny tre:s severra- ilferent types wastewater per month. The systemof conlamJna.:ed process water on an The process treatment asea e dp essro..as neeceo' asis. It isan ideal chamber(s) ano skid are can also be applied when process

alternatve fcr users unacle to justty combined into a compact. wastewater isIco ccncantra-,eo for
Z large. scninuous tow system, rugged design. All the system etfec'i,'e treatment on acOntinuous 

comoonents are reacy for flow basis. The BATCH MASTER 
operation ,vnen the unit is offers an economicot aternative to
delivered. The BATCH MASTER hauling liquid wastes.
and all system peripherals are 
operated by a single nrogram.
mable controller. This 
centralized approach provides 
an extremely reliable system 
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.'heTreatment of Laundry Effluent: 

- _-_ . -__ _'ANOTHER WASTEWATER WASTEW ATERThEATM E -'N 

-SYSTEMS INC. 

partofthe ThanesPIc Grcup 

,OCATION: ICLIENT: 
.'uilah oma,Tenne ssee NJ.S.A. Mid-South Uniform Service, Inc. 

iMmn 
mnufactur.?rccess eston, deiiv.ry, a , ,nNoebro 92 i-ot anry fTfaoa ensec 

comnmission~ing of all the mechanical, to WTS with the foilowing water treatment probie-A: 
eqipma.srment atiueopr-ratdmentrol -Local receiver guidelines required that they reduce the level of thesete lur m uent.refopr-ramnof Contaminants from their wsewater outflow: 

PROJECT DATE: Oils and Grease Residual Organics 
Syste m cc ss:- ed-cnin Ncv e mbe r 19 92. Hea vy Metals o Detergent s 

Suspended Solids 

An econcmy-cosc.cus company Mid-South needed a solution that would 
both saisfe/!hese envianental rnlations. and be econornicaio feasible 

physical treatment methodology with an eye to effwc:ency, performance 
and economy througnout. 
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WASTEWA"T ZRAN( 

Batch
 
Master
 

Features 	 Description Application 

* Compact Design 	 The BATCH MASTER is a skid The BATCH MASTER is an 
mounted, factory assembled automalic batch treatment systemVersatile batch treatment system that can be configured to treat

* PLC Controlled 	 consisng of: waste effluents such as: 
* Easy to Operate 	 0Process treatment 

Eccncmiczl cnamoer(s) a 	Hydroflucric Acd 

" Chemical feed eouioment Heavy Metals
 

" Programmable process Cyanide

General controller , Acids
 

" Optional components (based n Caustics 
Eliminates the rising cost and liability upon individual customer a Arsenic 
of hauling wet process wasterwaler requirements) a Iron 
with the WTS BATCH MASTER. The * Filter press n Suspended Solids 
BATCH MASTER offers users wilh low • Transfer pump(s)

o2aily volumes of process as-ewater, oPolishing filter - Filtration The WIS BATCH MASTER.
 
an effective solution to this problem, equipment system finds its greatest

The BATCH MASTER, equippeo with - Storage tanK applicatin its geeai

state-of-the-art process controls, e Lift station(s) application with users generating 
elfic:ently treats several different types less than 40,000 lonsh po ess 
of contaminated process water on an The process treatment can also be applied when procss 

'asneeeo' basis. Itisan ioeal chamoer(s) and skid are waseae o enroess 
alternative for users unaole to justify comoined into acompact, wastewateris too concentratea for 
alarge, continuous flow system. 	 rugged deslgn. All the system effective treatment on acontinuous 

components are ready for flow basis. The ATCH MASTE,
operation when the unit is otters an economical alternative to 
delivered. The BATCH MASTER hauling liquid wastes. 
and all system peripherals are 
operated by a single program­
maole controller. This 
centralized approach provides 

trat is easy to operate. 
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WASTE TREATMENT FLOW CHART 

ACID WASTE TREATMENT SYSTEM 
 ALKALINE WASTE TREATMENT SYSTEM
 

FROM ThE 'CHROME BATHS & TANKS 
 FROM THF PLATING BATHS
ON THE & TANKS.EST SiDE OF THE aLATE 
 THR')UGhnur 
ThE MIDOLE S EAST SIDE
SHOP, DRAG OUT FROM THE BATHS, 
 OF THE PI.ATE SHOP ON THE WET LINES
WASH 00N AROUND THE TANKS, (SJRFACE TREAT' NICKEL, SILVER,CCNOENSATE FRCm 
THE DEGREASER 
 METAL SPRAY STRIP, NICKEL STRIP &
& STEAM LiNES , IRRE'ULAR LEAKS) CADMIUM LINES. 
 DRA, OUT FR M THE
 
FLOW 
INTO THE TUNNEL DRAINS 
 BATHS. WASH 
0'-N AROUND THE TANKS,
LEADING TO THE ACID SUMP AD 
 CCNOENSATE FROM 
THE DEGREASER*S
 

STEAM LINES - 'IRREGULAR LEAKS)
 
SCRUBBERS. 


FLOW INTO THE TUNNEL DRAINS
 
LEADING 
TO THE ALKALINE SUMP AND
 
BLOWERS.
 

NOTE: ACID BATHS 
THAT ARE EEING 
 NOTE: CYANIDE 5ATHS THAT ARE
 
DUPED ANO TREATED, GET BEING DUMPED AND TREATED, 
PUMPED DIRECTLY INTO 
 GET PUD'PED DIRECTLY INTO 

THE DES.RUCT TANKS 4 400
 
AND/iR 4D0. THE 
lATH UNDER
 

GOES ELECTR(OCHEMIC, 
 OXIDA-
TION TO SRING IT DON TO
I OUICE :'R ,:ALLCN,R LESS.
 
THEN T7-E 4 P::ED 
INTO TANK 404 ,.R 405. 

WASTE FRCM THE DRAINS RUN DOWN THE 
 WASTE FCOM THE DRAINS RUN GOWN
 

TUNNEL NORTH TO SOUTH BELOW THE PLATE 
 TE TNNEL FROM ThE NORTHEAST
SHOP AND COL'ECTS IN 
THE ACID SUMP. 
 CORNER CF HE :!ATE .HOP -hEN 
NO'RTH TO S U CL LET IN 

FE ALKA<L ! S,,P. 

FR0M ACID SUMP, WASTE IS AUTO-
 FOM ALKALI SUMP. WASTE 
IS AUTO-
MATICALLY PUMPED 
INTO TANK 402 OR 
 AT;C,LLY PUMPED 
INTO TANK -'04 OR
403 FOR TREATP.ENT. 
 405.
 

ADD SCDIUM BISULFITE TO KILL 

CHROME IN TANKS 


OXIDIZE ,'-:NTE BY ADUSTIG T-HE
402 OR 403. 

2.3. WHILE
AFTER CHROME IS NEUTRALIZED, 
 cp-='. 
 '.N - O/CR 405.
ADD CAUSTIC TO ADJUST PH 
 6.5-7.0. ­ _ '0.0 =c"
 

WATE IS THEN PUMPED INTO PRECIPITATICN 
 :...T, R 3KDORJ
TANK I CR 4 WHERE LIME IS ADDED TO D -'D :-CcIIIM "YDROSULF:TE TO
RAISE rH TO 10.0-12.0 AND PCI.YMER 
IS "'2'3 -' ,E 'O -:ES=UAc 
 PCIME.USED AS A FLOCKING AGENT TO COAGULATE AF-7;E- ' ' 
HEMICALS E T
 

-.- , ­7LATT'ESE HEAVY .E-ALS 

HEST AC'o"J-''U'L ('OPY 



ALl OWTO ~L1EFOP 24 rIolhIR 

" NOTE: DESTRUCT (COMPLEX CYANIDES) IS PUMPED
 
DIRECTLY TO THE 8AKER TANK 
(OSV)
I 

DRAIN SUPERNATI,NT LIG1IDI INTO pHl ADJUSTIENT TANK 1-4 

~cH~cKFOR CHROME 

ADJUST ~H TO 6.5-7.0 

~uMP INTO ,IIDUSTRIAL DRAIN 

PUMP SUPERNATANT SLUDGE 
INTO FILTER PRESS SLUDGE TANK # 

PRESS LIOUIDS OUT AN{} TRANSFER ITO HOLDING TANKS # -- OR #-

SDRAIN HOLDING TANK # 
_ OR # _INTO)PH ADJUSTMENT TANK
 

ADJUST PH (USUALLY HIGH) NEUTRAL IS 6.5-7.0
 

FILTERED SLUDGE GOES INTO (OSV) DUMPSTER FOR HAULING
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World Environment Center
Industrial Waste Minimization Assessment Program 

Indonesian Metal Finishing Industry 

United States Study Tour - December, 1993 

The World Environment Center (WEC), through a cooperative agreement with theUnited States-Asia Environmental Partnership and the United States Agency for
International Development in Indonesia, 
 is supporting sustainable development bystrengthening industrial and urban environmental, health and safety managementpolicy and practices in Indonesia- WEC is demonstrating, through cooperation ofU.S. technical experts, the environmental and economic benefits resulting from
no/low cost waste minimization techniques in the metal finishing industry.
 

Waste minimization assessments have been conducted at eight Indonesian metal
finishing facilities over the past two years. 
 The waste minimization assessmentsfocused on the identification of no/low cost practices and techniques that can reducethe discharge of pollutants and improve worker health and safety. Upon completionof the assessments, a technical waste minimization workshop was held in Jakarta forapproximately 40 industry, government and non-government managers and designengineers. The workshop summarized assessment observations, presented
Indonesian waste minimization success stories, 
 and provided the exchange of wasteminimization experience from Indonesian industries to other Indonesian industries. 
WEC is currently coordinating a U.S. study tour for six Indonesian representatives(two from government and four from industry) during December 6-18, 1993. The
objective of the U.S. study tour is to provide the participants with an 
intensiveoverview of technologies and management practices implemented in the U.S. whichenhance waste minimization and improve worker health and safety. The study tourprovides the Inaonesian participants and U.S. counterparts with a unique cpportunityto exchange experiences with respect to environmental, health and safetymanagement and provides a basis for continued interaction and intemationalcooperation regarding the metal finishing industry's response to heigntened
environmental standards and regulations. 

Participating host facilities will provide a walk through facility tour and brief theIndonesian representatives on issues regarding waste water treatment andmanacement solid watp mnnm~r~t , . Ar-,4,.-... 
wor, er neajin ano saiety. Upon teturn to Indones;a, the study tour participants willconduct a second waste minimization workshop to share their experiences gained in
the United States. 



E:,t".% :: FA X ,212) .g\\orIdEnvrrt i:i fI k f To2:2;, 85 -00 Tc~ex 2,.. 1122,10 

WEC WASTE MINIMIZATION PROJECTS
 
LNDONESIA: 1992-PRESENT
 

1992: 

May: 	 Waste minimization assessment of three metal finishing plants, followed 

by a one-day workshop/seminar on waste minimization. Two WEC­
sponsored U.S. experts visited the facilities. 

June: 	 Waste miiimization assessment at two pulp and paper facilities. This 

assessment involved observation of the current waste 
minimization/collution control activities and facility operation. Two WEC­

sponsored U.S. experts visited the fac.lities. 

August: 	 Workshop in Los Angeles, California to develop a comparative city case 

study on mooie sources ol air pollution, in preparation for "Megacities" 
conference, 1993, Jakarta. 

October-
November: Second round of waste minimization assessment for the Pulp and Paper 

industry. One facility was visited by a WEC-sponsored U.S. expert. 

December: 	 Waste minimization assessments of 5 textile plants in Bandung, 
Indonesia followed by a one-day workshop/discussion to review audit 

results with plant manasgers. Two WEC-sponsored U.S. experts 

participated in the wasta minimization assessments. 

1993 
February: 	 WEC sponsored the "Megacities on the Pacific Rim and the Burden of Air 

Pollution" conference in Jakarta, Indonesia. This conference and 

working session addressed air quaiity concerns of eight major urban 

centers in the Pacific Rim. Topics incluned: Stationary sources; Mobile 

sources; Health and economic concerns; Institutionai and regulatory 

frameworks. 

April: 	 Third rouna of waste minimization assessments for the Pulp and Paper 

industry. Fuur Indonesian Pulp and Paper facilities were visited by three 

WEC-sponsored U.S. experts. 



June: Second round of waste minimization assessments at metal finishing 
two WEC-sponsored U.S.facilities. Eight facilities were visited by 


experts.
 

July: Pulp and Paper WorKshop: 

This workshop was specificaily designed to follow the pulp and paper 

plant waste minimization assessments conducted during the past year, 

by the three experts wno performeo tnose assessments. The workshop 
Theseaddressed industry-,Mwie needs identified during the assessments. 

needs incluced improved sampling and analysis of waste streams, 

knowledge of raw material used, and knowledge of manufacturing/waste 

minimization principles and assessment practices. Workshop participants 

will be se!ected for further intensive training with the agreement that 

they serve as waste minimization :rainers for the Pulp and Paper 

industry. 

October: Metal Finishing Workshop: 

aesigned to follow up waste minimizationThis workshop was 
assessments in the Metal Finishing industry sector conducted during the 

past year. The workshop addressed: Environmental management 

programs and waste minimization principles and assessment practices in 

the following areas: Eiectropiating, wastewater treatment, principles of 

rinsing, cyanide (chemical) safety and control, recycling and recovery, 

process modification. 

Two week Pulp and Paper Study Tour of medium sized pulp and paperOctober: 

facilities in the United States.
 

CIOf
 



\orld Environment Center -09.Park Acnue South Suite 18Uo New "Urk, NY 1001() USATe!. (212) 683-4700 Telex 261290 Envirocent FAX: (211) 683.W53 

MISSION 

The World Environment Center contributes sustainableto development worldwide bystrengthening industrial and urban environmental, health and safety policy and practices. 

To achieve this mission, the Center: 

Maintains an independent and non-advocacy position. 

" Seeks to integrate environment, economics, energy and education. 

" Establishes and promotes partnerships among industry, government and non-governmental 
organizations. 

* 	 Serves as a bridge for the exchange of information and expertise among industry,
government and non-governmental organizations. 

* 	 Provides training and technical cooperation programs staffed by volunteer and otherexperts from industry, government, academia, non-governmental organizations and the 
general public. 

" Encourag.s corporate environmental leadership and responsibility worldwide by providing
international public recognition for outstanding accomplishments. 

HISTORY 

The World Environment Center is a not-for-profit, non-advocacy environmental oranization.
Although independent since 1981, WEC was founded in 1974 with seed funding from the United
Nations Environment Progi-amme. Today the Center is by
funderd industry, government,
international organizations, corporate or private foundations and private citizens. 

Initially, WEC published the bi-weeklv World Environment Report and a number ofenvironmental information directories. In1977, the Center made a conscious decision to draw
industry into the environmental policy dialogue with the creation of its International Environment
 
Furum (see EF).
 

In 1981, WEC held the first of four major conferences on the links between the environment and
development, drawing representatives from industry, 
 government, non-governmental andinternational organizations, academia and the media from countries around the world. 

In 	1982. after earlier pilot activities, WEC launched an 	industry and government supported probono environmental technology transfer prozram, the International Environment and 
"Development Service (see IEDS). 

Trn 	 QQ' -lp r , _IA \ - C, ,- "I ......... -.
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PROGRAMS 

International Environment Forum (IEF) 

The lEF is a group of 60 major multinational manufacturing corporations based in eight countries 

and engaged in nine industrial sectors with operations on six continents. The IEF meets quarterly 
issuesfor off-the-record discussions of environmental, health, safety and resource management 

with senior policy-makers from around the world. 

WEC offers the LEF proprietary programs, including the Country Profile Program which, through 
reports produced by and for IEF companies, supplies detailed information on environmental, 
health and safety requirements in over 20 countries worldwide. 

WEC offers workshops that promote the inter-sectoral exchange of information and experience 
in such subjects as corporate international environmental management, environmental auditing, 
waste minimization, total product life-cycle analysis and waste remediation practices. 

Additionally, WEC coordinates the joint development of training programs to provide IEF 

companies cost-effective, culturally-relevant solutions to the steadily increasing need to transfer 
skills, technology and information to operations worldwide. 

International Environmen t and Development Service (IEDS) 

Using volunteers and other experts contributed services and materials from industry, government, 
academia and non-governmental :,rganizations, LEDS provides pro bono assistance worldwide to 

enhance industrial and urban environmental, health and safety management policy and practices. 

To accomplish this, IEDS conducts: 

" institutional and factory assessments;
 
" technology cooperation and training workshops; and
 
* 	 study tours and on-the-job internships for environmentalists 

and government and industry officials. 

Travel and management costs are funded primarily through cooperative agreements with the U.S. 

Agency for International Development. Other funding comes from industry, the U.S. 

Environmental Protection Agency, the World Bank and priivate citizens. More than 250 activities 

have provided opportunity to work with or training for 700 professionals from 28 countries. 

WEC Gold Medal for International Corporate Environmental Achievement 

The WEC Gold Medal honors multinational corporations having outsti nding, sustained and well­

implemented, worldwide environmental policies. It may be awarded atiually by an independent 

international jury of distinguished environmentalists from academia, government, non­

governmental organizations and the medal-winning company of the previous year. Past recipients 

of the WEC Gold Medal are Xerox Corporation (1993), The Procter & Gamble Company (1992). 

The British Petroleum Co. p.l.c. (1988), E.I. du Pont de Nemours & Co. (1987), Exxor 

Corporation (1986) and 3M (1985). 
Rev. ?127/9. 
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pLrBUSHED BY WORLD ENVIRONMENT CENTER 

' 

Urban air pollution Clar ski owi Mexico Ciri 'sPasco de LaRefoma. 
-Europe's ecological disaster can be 

repeated, Megacities session told 
akarca - The environmental dis-
ester that isEastern and Central 

Europe can easily be repeated, the 
United States ambassador warned a 
conference here on air poilution. 

."We have all heard about in-
diustrial pollution in Eastern 
European ciies, Ican tell you from 

personal observation, over 25 years 
of service in that region, that the en-
vironmental disaster there isworse 
than you can imagine,* Robert 
Sarry, U.S. Ambassaoor to In-
dcnesia, told the February session 
of Megadties of the Pacific Rim and 

VOLUME 12, NUMBER 1, WUITER 1991 

Emerging economies face choice, 
environment or development 
Takarta - Less developed countries 
.j are increasingly finding them-
selves caught on the sharp horns of 
adilemma as they work to expand 
their economies. 

Dr. Emil Salim, Indonesia's Mini-
ster of the State for Environment 

-- and Population, speaking to the cos-
ing session of Megacities on the 
Pacific Rim and the Burden of Air 
Pollution, said policy makers face 
deciding between badly needed 
economic development and ecosys-
tems stretched to their limits,

The minister remarked that the 
realization that bumping up against 
the environmental carrying capacity 
iscreating significant constraints, 
comes at an unfortunate time for 
less developed countries. Popula-
tions have shifted from rural to 
urban areas and urban populations 

6 are growing faster while rural 
osnrlnued on Pale 6 

population growtl. dedines. 
As an example of environmental 

demands, Dr. Salim outlined an in­
formal sui vey he made of his In­
donesirn cabinet colleagues. The 
survey asked each minister to es­
timate future departmental land-use 
requirements. Responses added up 
to 256 million hectares. 

He said the survey results, even 
though informal, clearly indicated 
land-use planning cannot be left to 
individual sectors and land users 
must be prepared to compromise 
on their requirements. 

Dr. Salim said he reached his con 
clusicns when he realized total land 
requirements were 63 million hec­
tares more than Indonesia's 193 
million hectare land mass. 

As less developed countries 
progress, the minister urged policy­

mnns, on pg I 

Replacement of 'Evil Empire' arduous, daunting task minister says
 
T evilified "Evil Empire" may be 

gone but cobbling together a 
workable reolacement isproving to 
be an arcuous and daunting task. 

Oleg Kolbasov, the Russian 
Federation's Vice Minister of Ecol-
coy and Natural Resources, told the 
63rd International Environment 
Forum (IEF) meeting in New York 
inOctober, current coniusion over 
jurisd'ctions isrooted in the dif-
ferent types of entities which make 
up the federation. 

Some 88 members constitute 
the Russian Federation. Of that 
membership, 20 areas are republics 
with their own constitutions, legisla-
tion and governments. By contrast 
aoproximately 50 areas. referred to 
.......- -,l .. ... .... 

government. 

Professor Kolbasov told the IEF 
five oroarizations influence environ-
mental legislation at the federal 
level. The Minitries of Envrnmen-
tal Proteciion and Natural Resour-

ces, Public Health and Atomic Ener-
gy deal with environmental issues 
along with two committees, the 
State Committees on Emergencies 
and Rehabilitation. 

At the regional level 17 agencies 
are responsible for environmental 
regulation inaddition to anumber 
of local agencies. "Fortunately, 
recent reforms have resulted in 
some reduction in the numoer of 
organizations," he said. 

With 20 republics holding asub-
stantial degree of autonomy, Prof. 
Kolbasov commented on the need 
for careful management of relations 
between the central government 
and the republics. Environment and 
natural resources are currently the 

1 
, - - . n t'.o'V', 

tecerai and repu ii.an u,e. .i- 

ments. Agreements cover other 
areas such as transportation, irt-
dustrial development, and railway". 

Consolidating organizations and 
implementing new policies s a slow 

process prolonged by vested inter-
ests resisting change, according to 
Professor Nicholas Robinson, Direc-

Oleg Koba.mov Russian Fedeation's 
Vicp Minister of Ecology and Natural 

tor of the Pace University School of 
Law's Center for Environmental 
Legal Studies and Vice Chairman of 
World Environment Center. 

Participating as amember of a 

discussion panel with Prof. Ko­
basov, Prof. Robinson noted Russian 
public opinion shows concern about 
the environment. "Western com­
panies interested in investing inRus­
sia must show, by example, their 
concern," he added. 

A complicating element facing 
western companies isthey are 
being asked to accept responsibility 
for clean up of past contamination.' 
James Hildrew, Mobil Corporation's 
Manager of Environmental Affairs, 
the second member of the discus­
sion panel, noted companies are 
prepared to offer technical re­
sources to correct problems but 
should not be asked to shoulder un-1 
defined burdens inpre-existing con­
ditions. 

, 
basov said that while foreign inves­
tors will not be held responsible on 
ablanket basis, each situatil I will 
be looked at case by case. 

antuida page 
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Corporate group reorganized
 

Veras promoted, new director named
 
The Corporate Programs group of Wcrld Environment Center (NEC) 

As a result Senior Vice President. James Veras,has been reorganized. 
has been promoted to executive vice president and a new director of 

corporate programs has been appointed. 

Effective February 1, Ramon Alfonso took over responsibilities as 

director of WEC's corporate programs including the Internati rnal En­

and the WEC Gold Medal for International Cor­vironment Forum (IEF) 
porate Environmental Achievement. 

Mr. Alfonso joined WEC after a variety of management positions 

with Combustion Engineering and United Tecnnologies. He founded 

ard became president of the Alliance for International Environmental 

Studies. The alliance, in partnership with Yale and Universidad Lasalle, 

was involved in training of industrial environmental managers in Latin 

America. 
While at United Technologies, Mr. Alfonso participated in programs 

of the Center. He was United Technologies' senior representative to 

the IEF and was a major contributor to and supporter of WEC's Country 

Profile Program. 

WEC's President. Antony MardI, on announcing Mr. Veras' promo-

bon, said it reflects a restructuring of and new challenges for senior 

management at the Center. 

For the last eight years Mr. Veras has been involved in all aspects of 

the Center's management but mainly responsible for relations with cor-

porate particioants in WEC's International Envircnment Forum and the 

-annual WEC Gold Medal program. Under Mr. Veras IEF partication 

doubled from 30 companies to 60 firms in 1991. 

The new title formally recognizes Mr. Veras' participation in strategic 

planning and development of the Center's long-term goals and his role 

He will continue to work with companies
.in day-today management. 
of and activities involving the IEF including development of Forum meet-

ings outside of the United States. 

Following his graduation from the Massachusetts Institute of Tech-

-nology, Mr. Veras spent 33 year with a number of multinational com--noogy Mr Veas pen 33yeas 


panies before beginning his own consulting practice which eventually 

Alead to his role at World Environment Center. 

Prague, Jakarta new WEC office sites 

World Environment Center (iEC)added emphasis to its worldliness 

with the aci"n of two new offices 


Facilities in Prague, in the Czech Republic, were opened in the fall of 

1992 operating with three part-time staff members. Ludmila Hof-

manova manages the office as country coordinator. Jim Scherer isserv-

ing as advisor to the Czech Federal Committee, and the Ministries for 

ihe Environment, Industry and Privatization. Radomir Maryas isa WEC 

Senior Fellow who will coordinate activities, 

Former PT Goodyear employee, Harry Wiradiputra, was appointed 

January 1 to astsuheadhead 'NEC's new officeinin !,3eiirta,einvovedsia.Indonesia. tMr. yaua Eis poffi t 	 r 

Wiradiputra assumed his position in time to be involved in the February 

Staffie Poneragefce w"But 

Staff in the Prague office will be responsible for activiti n Eastern 

and Central Europe. The Jakarta office, space for which is incg ac-

quired, will oversee a rumber of 'NEC actiities in Indonesia induoing 

WEC currently operates with headquarters in New York and o fices 

in Washington, DC; Mexico City, Mexico; and Bangkok. Thailand. A 

Berlin IEF- Fomer USEPA Adminurra William Reilly make a pOint dt a M 

c.anfe n wiLeu his Geman co nwtrpan Klaus T'pfer, listus. 

EPA's carrot & stick work better 
than command &. control 
Derlin - Much remains to be individual - as opposed to corporn 

.LBdone before major environmen- - behavior isinvolved.* 

tal goals are accomplished, but In the last four years EPA has i 

steps necessary to reach the objec- posed more fines, penalties and 

tives have been established, the out- months of jail time for violators o" 

going Administrator of the United environmental law than in the 

States Environmental Protection agency's previous 18 years com-
Agency (EPA) told a meeting here bined. 'But we are adding a ne­

of the international Environment tool, a carrot that complements t 

Forum (IEF). big stick of enforcement." 

'We may not yet have fully real- He said government, by defini 

ized our most important environ- the best pollution controls for an 
dustry, "creates a disincentive for 

mental and economic goals, but I 
technological advancement."think the path we need to take is 

cogity advancem e ­
well marked," William Reilly, who 

Community right-to-know re­left the EPA in January, 1993 said at 


the December meeting, roduced an unexpected result.
quirements, law since 1986, havE 

euiring business to report theThe 1992 environment con-


ference in Rio de Janiero established quantity of some 200 toxic chem
 

cals released 
 into air, water and 
the political "linkage" between 


economic growth and environmen- land, corporate executives have,
 
tal protection. Mr. Reilly remarked, 
 been informed of the waste fron 

their own facilities, the result of"Linkages between the econoriy 

and the environment, accepted as fident use of process chemicals,
 

philosophical truth in many political vents and energy.
 
and business circles, are still difficult "It gave corporate executives
 

strong economic incentve to fin­to forge in practice." 
ways to reduce waste and liabiliMr. Reiily criticzed what he 
save money and.. improve the

called. "commandndacontrol as 
image and build public confiden,standard U.S. goverment operat-

he ai
sndrdUre"oadmnt operat-

i- he said,ing procedure' admitting it had Subsequently, EPA was able,proved environmental quality in the 

United States. get reductions in pollution levels 

over time it's be.:ome ap- asking. 	 Mr. Reidly adi'ed teducti 

parent that environmental policy 	 were achieved, "not just becausi 

we asked, but because corporatbased on prescriptive 'command 
and control' has many drawbacks. increasinr;:', realize that it's in th 

when the sources of pollution are tion." Other voluntary efforts h 

smail and dispersed, when achieved "similar results', he sai 
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Conventional wisdom is wrong - environment must come first 
3elin- Current conventional wis- session in Europe, said .. we are billion Deutsche Marks ($13.8 bil- The objective of government en 

doam is wrong - environmental is- often confronted with the theory lion to $37.8 billion dollars US). vironmental policy *must be to gear 
jes in Eastern Europe and the thrt, because of their (Eastern 'There can be no doubt preventa- the social market economy to­
hipd World cannot take second European and Third World tive environmental protection is wards' ecological needs. 
lace to economic development countries) economic situation, these cheaper than subsequent dean-up," Government policies which set a 
,ithout "serious consequences,' countries are not in a position to the minister said adding, "environ- "dear framework' of law and in­
rof. Dr. Klaus T6pfer, the German 	 take account of the environment, mental protection must not be put
 

According to this theory... it is off ... it must be ensured that this
 
only on the basis of a certain level (economic) growth is environmental­
of economic prosperity that environ- ly compatible and thus can be main­
mental protection can be financed.' tamed in the long-term.'
 

"Ibelieve this is a fallacy which Inaddition to delivering the 
could have serious consequences keynote address to the session, 
for these countries, not only from Prof. T6pfer was also t, host as a 
an ecological, but also from an result of his 1991 inviLation to the 
economic point of view," the mini IEF to meet in Germany. The gather­
ster wamed. ing was a series of opportunities. -i 

Prof. T6pfer told the IEF session Not only was it an occasion for IEF 
the environment must be viewed as companies to meet and hear from 
any other capital asset and treated the German minister, it was also an 
by corporations in the same way a event for European company offi­
company looks after its other capi- cials to be exposed to IEF and to 
tal stock. "By taking ... deprecia- hear from a leading American 
tion into consideration a company regulator, William Reilly, the outgo­

3,us T6pfer - GQnan Mimncr for Lhesets the basis for maintenance of its ing Administrator of the United , 
.nrvimrinen, Nature Coruscnvun and activities in the long term. The States Environmental Protection 'There can be no doubt premen~re 
Juear Saftrr same is true of our environmental Agency. environmetal pmrecnon ischeaper than 
!deral Minister for ,he Environ 	 capital.' Commenting on environmental subsequent clean-up' 
.ent, Nature Conservation and The minister cited examples policy, the minister noted effective tegrate environmental and business 

Juclear Safety; told the 64th meet- from a recent German study which policy requires involvement by both concerns, will trigger 'the supe­
ig of the International Environ- examined the scale of costs of en- government and the private sector. r 
lent Forum (IEF). 	 vironmental abuse: He was critical of the former East- nrt fmre ehnss 

ern European governments saying, generating corporate "interest in 
'Prof. T6ofer speaking to the E emission-related building 

protecting the environment. 
- 1.8 to 3.2 billion 'the socialist command economy"damage

____________________Deutschelecember fr.zeting, IEF's first ever Marks per year ($1.13 to failed to provide even aminimum 'In order for an ecological 

mnnuu. fmm page2 $2 billion dollars US); level of regulation. market economy to function, 

:PA's carrot & stick [ cost to provision of safe drink- However, the free market cooperation is required between
Mr. Reilly called on multinational ing - 1.7 billion Deutsche Marks ($1 economy isnot 'automatically the state and trade and industry.' 

.npanies to 'embrace the revolu- billion dollars US); and environmentally compatible,' he The minister added, thowever, it is, 
on of volunteerism, saying to do soil pollution 	 in the final analysis, the state which 

o will help governments address vironment policy and thus must en­
ressing global environmental sure the measures that are neces­
,sues with the least burden on 1FEF in Berlin sets new records sary are implemented even if they 
-sues th tland bre nIE socity Bri meecrsewihmppositon iftaey
ilustry and society. 	 December's 64th meeting of the International Environment Forum meet with opposition from trade 

'You should be committed to go (IEF) in Berlin, Germany set a number of IEF firsts, and industry.' 
.eyond compliance, whatever com- The countriesof Central and East. 
iiance means in a host country. It World Environment Center's (WEC) Executive Vice President, James Cdramatice Europe have ecologi­
up to you to foster technological Veras, responsible for the IEF, reported the Forum's meeting in Berlin cal legacies' which they cannot over­

.novation, continuous improve- was the first IEF session held outside of North America. come on their own. Similarly, 
*ent, he told the group of cor- A second milestone for the IEF came from its speakers. For the countries of the Third World have 
c(bte officials, first time, an IEF audience heard from two senior environment ministers equal need for assistance from the I 

Government actions on ecologi- at the same session. Prof. Dr. Klaus T6pfer, the German federal Mini- industrialized countries. 
41 ., wle' -.v--! .,., r,-Iri- ster for Environment. Nature Conservation and Nuclear Safety; and his ..will i,- ", 

l-pniiosopny ano tneir state o -'" ' ........ ' '' ' ''"' " also have a moral nght to aid since
 

conomic development. Regardless of the U.S. Environmental Protection Agency (EPA). both addressed the it is beyond doubt that many global 
-f those actions, 'voluntary actions meeting. environmental problems have bii 
,Ymultinational corporations will be With two high quality speakers, it was not unusual that the forum caused by the industrialized 
ruoal to ... overall success,' should have its largest audience, the third accomplishment for the Berlin countries.' " 
.e ,tated. A6 meeting. A 
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New program offers training to appreciate other culturesD id Iraq and tie coalition forces
of Desert Storm go to war be- structures, the role of personal identity and integration with groups,cause of cultural misunderstanding? 

and tasks and relationships.That's the conclusion the Saudia 
Arabian Ambassador to-the United The objective of the program, ac 
States came to as the air war began cording to Mr. Beckschi, is to give 
3ver Ira'. on January 17, participants a working "mental1990. 

model" of hnw different culturesIrince Bandar bin Sultan, who's o ea " As a re ult res'ews were reported by Bob Wood. operate. As a result,there should
yard ii. his book The Commanders be a anxietylssfor people who mustSimon and Schuster 1991), issaid work aoss cultures and greater
o have been involved in negotia- comprehension of information
 
ions between Iraq, the United passed between cultures.taes nd Saudia Arabia following;aq's inaia Araia "At the urging of a number ofcompanies, WEC began looking atTh invassdeuion of wa 

The mass destruction of war this area in the context of transfer­
lay be an extreme example, but it ring information on and as well as 
;the worst possible result when awareness of environmental. health
eople from different cultures fail lntercultural training program •Conultant William Moss makes a point duringSunderstand each other because and safety issues !o other cultures,"thefirst intercultural training program. WFC's Director of Training Peter Bclchi, Mr. Beckschi remarkeo.ftheir differences, i Jeated at lel. 

Responding to the increasing 
WEC was approached by companiesFollowing the October seminarduring a compressed, one-day ses-lobalization of business, and the 

riers to the flow of information," to offer the program to employees.sion inNew York last October. Mr. Beckschi said. One in-house session has been con­nsuiting higher potential for mis-
 William Moss, aconsultant with To overcome that lack of sen-enter (WEC) snow offering a pro-
extensive experience in intercultural sitivity the seminar examines a five 

tracted and Mr. Beckschi saidtraining, and Peter Beckschi, WEC's dimensional "model." another seminar, open to IEF com­ram tc expose international bus- Director of Training. lead the ses-
Mr. Moss panies, will take place May 13 andsaid this model isused by anumberess to the need for sensitivity in sion for 20 representatives from of multinational firms, such as Royal 

14 inNew York City.
 
ansiions between cultures, companies participating in the Inter-

Seating at seminars islimited.
Dutch Shell and British Petroleum, Additional information isavailable.The program, "Training for nationl Environment Forum (IEF). to define cultural differences, from Mr. Beckschi at WEC.lobal Diversity: Understanding the A"Lack of cultural, human sen- Among the areas covered areuman Factor," was offered sitivity isone of the most potent bar- the way aculture creates authority 
1992 marked adecade of par-

4siation for ten companies of the Company, Englehard Corporation, 
ternational Environment Forum Ten IEF companies mark 10 years Exxon Corpoation, IBM Corpora­

tion. Mobil Oil Corporation, Occiden­
7F).

A comerstone of World Environ- tal Petroleum Corporation, 3M Cor­

ent Center (WEC), the Forum, cur- poration, Unocal Corporation, and 
agroup of some 60 multina. Westvaco Corporation.ntly 


nal manufacturing companis, Employees of the ten firms have
 
contributed countless volunteer
eets several times each year forf-the-record discussions hours to the Center as awhole and on en­onmental, health, safety and he Inteational Environment and
ouepomaagefment aound Deveopmet Srvice (IEDS) in par.withticular. 

.ior policy-makers from around IEDS isa technical coopera.
lion orogram providing professionalworld. 
deveiopment and sharing of environ-At an October 14, 1992 dinner 

mental expertise around the world.


Chairman and Vice President of
ied-Signal, Inc., Edward Callahan, Iticirate Organizations eligible to par.in the IEF are multinational 
I Professor Nicholas Robinson, 

manufacturing or processing com­eChairman of the WEC Board of
ectors, presented plaoues recog- panies with production facilties in;ng corporate participation and IEF benior representatives -Company repreentatzes receiving plaques mir;yVg ten 
more than one country and .z desire 

ressing appreciation for con- to contribute to global sustainableYearsof participation are (left to right) Ernie Rosenterg of OccidentalI F. roleum,jed support. development by strengthening in-Robert Do tl of Dow Chemical, David Benforado of 3M, John KellyC:omoanies recognized were: 
of Exxon dustrial and urban environmental,International, Jame, HildrEu of Mobil Oil, Rita Ewing of BHP Minerals and IEF" Minerals, The Dow Chemical health and safety policies a,-) prac-Chairman Edurd Callahan ofAllied SignaL tices. A 
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Sime away from government refreshes, revitalizes, gives perspective 
n the continual struggle to main- state and local environmental works) are enormous, but pretty of talking about problems to doing 

-tain contact with customers, it is 
noaortant for an organization, 
ublic or private, to keep employees 
urrent en their clients' perspectives, 

Many large organizations en-
ourage employees to work outside 
f the irstitution for a period then 
!turn bringing a new, refre5.hed in-
ght. Through the Intergovmmen-
alPersonnel Act the United States 
overnment enab;es its employees 
) take fixed-term positions with 
ther governments and non-
ovemrrental crganizations. For 
"e employee, it isan ofportunity 

develop new skills, learn how dif-
!rent organizations function and 
aturn with anew perspeccive.WrlEnvwianen CernterWorld Environment iCenter 
vVEC) has benefitted from this pro-

enioi fellow inWEC's Washington 
ffice, came to WEC having oeen 
,ne of :he original employees of 

he Environmental Protection Agen-

y (EPA). Inan irterview with Net-
york News, Mr. Hardaker talked 
b~ut his government career, its 
hallenges and the satisfaction of 

isjob at WEC. 

,oJe to accomplish by partidpating 

this exchange? 

Ar. Hardaker. In mid-1991, I 

ame to a personal condusion I 
eeded to spend some time outside 

;f EPA, to reinvent myself. There 
vere afew things I wanted to ac-
-mplish. I felt I needed to get 

;ack in the environment, working 
,n real, on-the-ground issues. In 
&articularIwanted to work on inter-
iadonal environmental issues and 
o look at approaches to govern-
nent/industry cooperation. I also 
vanted to see whether I could have 

more effective and more satisfy-
-ig impact on problems from out-
ide of the bureaucracy. 

,N: How does that relate to your 
.?A job, your perspective at EPA.? 

,or.Hardaker I like to think I have 
sorked in a variety of programs in 
ne-federal environmental 
u, aucracy looking for better ways

deliver government services, 

:i the stakeholders and building 
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management capacity. 
NN: Do you think that influenced 
your desire to look outside of 
government? 

ML Hardaker. In some ways, yes. 
If you are familiar with TQM (total 
quality management) you know a 
kz',stone of TQM is identification 
with your customer. That's impor-
tant for government too because it 
is easy for government employees, 
afltz. a time, to come to believe 
their client is government. It's not. 
NN: Do you know why you felt 
that need to see the world from the 
other side of the fence, as it were? 

I 

much whatever you do has an in-
pact. You can see it in the faces of 
the people with whom we work. I 
feel that I'm having a real effect. 

Now I may have been in a really ad- 
vantageous position from the start 
because it was an extraordinary 
c.;,nddence that I met (WEC Presi-
dent) Tony Marcil just as the Mexico 
program was about to begin. 
At EPA I did a lot of work shaping 
programs and initiatives. With the 
Mexico program I have had the 
chance to develop the program con-
cept then actually working on its irni 
plemeritation. 
NN: What you take back to 

N:Wa ilyutk akt 

a lot about them.
 
Working on the Mexico project has
 
the additional demand of moving
 
from thinking in terms of U.S. cul­

ture and problems to thinking
 
about those of Latin America.
 

NN: Are there ,her aspects to
 
your servica with WEC that give
 
you satisfaction?
 
Mr. Hardaker: As you know, we
 
work primarily with volunteers, ex­
perts in their professional fields.
 
They give us their expertise, on an
 
uncompensated basis, for a period
 
of about two weeks.
 
3o far, it has been a truly wonder­
3illful. growing experience that, as we 

u.goigeprec ht sw 
often hear from the volunteers, 

"If you really are intent on having a perceptible gives back way more than it takesl 

impac, if you really crave it, 
WEC is the place." 

Mr. Hardaker. I've been working 

in government for 20 years. I real-

ized I needed to get out with my 

real clients and see the government 


from their perspective. To me the 

experience will dearly help me to 

do my job better. 


NN: What arrangements lead to 


your coming to WEC? 

Mr. Hardaken For all intents and 

purposes, I'm on loan to WEC from 


the EPA. Once I decided Iwanted 

to work outside of the EPA I 


received approval from the deputy 

administrator for two-yeais service. 

An agreement between WEC and 

the agency provides me w.th a 

secure position at the agency and a 

job at WEC. The agreement be-

tween the two also includes a 

negotiated arrangement on pay-

ment of my government salary and 

benefits, 

NN: You have been here at WEC 


for a little over a year. Have you 

come to any conclusion about your 


experience at the Center? 

Mr. Hardaker: It has been inaedib-

ly satisfying. 

If you are really intent on having a 

perceptible impact, if you really 


course, the environmental problems 


in these countries (where WEC 


EPA, both personally and profes-
sionally, from your experience? 
Mr. Hardaker. Well, first of all, 11 
take back a feeling of renewal, 

revitalization. Second, I'll also take 
back a sense of the environmental 
challenges out there, challenges 

that people and organizations, like 

WEC. are doing something about 

Third, and perhaps most important, 
I'll return with a sense of how and 

what EPA can and should do to 
work more effectively with industry 

and nongovernmental organiza-
tions, like WEC. to accomplish our 
shared environmental goals. 
NN: As a manager in government, 
what would you say to a staff mern-
ber or colleague who asked about 
the wisdom of and the experience 
from this kind of activity? 
Mr. Hardaker. I would, without 
question, recommend the ex-
perience particularly if it was with 

an organization like VVEC. 
NN: You transferred from a large 
organization into a much smaller 
one, how does it feel? 

Mr. Hardaler: It has been a 
definite challenge shifting from a 
large government system to a small 

have also moved from doing a lot 

NN: How did you come to be work­

ing at WEC? 

Mr. Hardaker: Bill Reilly, (then) the 
EPA's administrator, has been very 

interested in international environ­
mental and trade-related issues and 
Iwas working in his office on a 
range of international environ­
mental problems. 

My first boss in Washington an-f 
long-time mentor, Bert Printz, is the 
person largely responsible for my 

being with WEC today. He con­

nected me with Tony Marcil and we 

both agreed WEC was the right 
place. 

NN: What career background did 
you bring to WEC? 

Mr. Hardaken I have over 20 
years of experience in the environ­
mental field starting with the 
Department of the Interior's Federal 
Water Quality Administration in 
Chicago. Most of my career has 
been spent in Washington with a 
strong emphasis on managing 
domestic water quality programs. 
I have worked on a number of chal­
lenging programs indcluding develop­

ment of the new National Pollutant 
Discharge E!Iinination System and 
development of an innovative aoera­
tions and maintenance training and 

technicai assistance program for was.e waterttreatment feeniaiesste water treatment faclities. 
Just prior to coming to WEC, I 

administrator's Office of Coopera­
tive Environmental Management. A 
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f Pae pJoint Megacities initiatives to continue Pollution transnational problem 
akarta - Eight of the world's region and exchange of information the Burden of Air Poi!ution. ambassador said progress has beenJmegacities, home for over 75 mil- on existing technology and techni- "Cities there (Eastern Europe) made, 'but more needs to be 

ln people, have agreed to con- queS. are an environmental nightmare dore." In particular he cited the 
tinue a series of joint initiatives to Each of the eight cities participat- and I fear the mistakes made in East- need for American companies to 
address problems of urban air po!lu-

len. r 

Delegations representing the 
es agreed, at the conuding ses-

son cf Megacities on the Pacific 
Rim and the Burden of Air Pollution, 
to establish a permanent steering 
committee of city representatives to 
work on common air quality issues, 

Over the next two to five years 
the cities will attempt to address ex-
isting problems and transfer and i-
plement new air pollution tech-
nology and techriques. The role of 
the steering committee will be to 
support various national initiatives 
by providing facilities for exchange 
of information between participat-
ing cities, 

Organization of the permanent 
steering committee began immecli-
ately 'aollowing the February 
Megacities meeting here. 

Among the projects the cities 
will undertake are harmonization of 
ambient air quality standards, emis-
sion monitoring and coordination of 
air pollution programs within the 

=in.ded f/MmMCCI 
Problem urban growth unstoppable 

ing in the Megadries meetings will 
appoint a representative thevo 
steering committee. World Environ-
ment Center (WEC),one of the 
meeting organizers, will provide sup-
port se:vices to the steering commi­
tee. WEC will also assist the cities 
by aiding the steering committee in 
identifying projects, organizing time-

lines, and project monitoring and 
evaluation, 

Participating in the four days of 
Megadties meetings and the new 
committee are representatives of 
the cities of Bangkok, Jakarta, Kuala 
Lumpur, Los Angeles, Manila, 
Mexico City, Singapore, and Taipei. 
The meeting's examination of the 
stipulated principal emissions 
source, mobile source, was aided by 
the release of a two volume report 
prepared at (.lifomia's South Coast 
Air Quality Management District in 
the summer of 1992. 

Megacities was organized by 
WEC with assistance from the 
Mansfield Center for Pacific 

Affairs. A 

makers to focus on four principal 
areas: resource managentent. waste 
management, human resource 
manacement and rehabilitation and 
enrichment of the prevailing 
environment. 

Once those factors have been 
controlled, the focus can then be 
shifted to economic progress 
trough development of those 
eements. 

Four days of Megacities meet-
ings in February were atteanded by 
90 people from the cities of 
Bangkok, Jakarta, Kuala Lumpur, 
Los Angeles, Manila, Mexico City, 
Singapore, and Taipei. 

Failing to address the problems 
of the world's megacities, such as 
population, risks damaging the ecol-
ogy and the economic stability of 
the cities themselves, Indonesia's as-
sistant minister for pooulation and 

opening session. 

Among the problems facing 

urban areas in developing countries, 
yet remaining unaddressed by 
society, are traffic congestion, back-
logs of services and faciiities and 
resource depletion. The assistant 
r,inister said those problems are 

often interrelated and not limited 
by local, regional or international 
boundaries, 

"To remain unchallenged (these 
environmental problems) will lead 
to various population and environ-
mental constraints so that.., 
ecologically sound and sustainable 
development itself will be at risk," 
Dr. R.E. Soeriaatmadja, Assistant 
Minister of State for Population and 

Environment, said. 
To date. the world's megacities 

have failed to adequately address a 
number of issues, urban air pollu-
tion among them, he added. 

Lavino the statistical around-

Soeriaatmadja noted the global 
urban population has grown from 

ern Europe will be repeated else-
where," Ambassador Barry warned 
conference participants induding 
over 60 representative. from eight 
major cites of the Pacific Rim. 

esidth ani tesmaetinrepresents an important landmark, 

noefle c th aff o t e 

none of us c.'n afford to pursue 
economic growth blindly, relegating
environmental protection to secon-dary importance." 

"Pollution isa transnational prob-
lem ... we are all in this together," 
he added. 

Speaking at the opening of the 
four-day Megacities symposium, the 
ambassador told city representa-
tives environmental awareness is no 
longer a "luxury." Traaitional 
economic growth and resource 
utilization policies have "seriously 
degraded' the earth's productive 
capacity. 'We must use resources 
more wisely than in the past.' 

Clearly, Ido not mean to sug-

gest that we must cease all in-
dust:alization ot economic develop-
ment That isobviously impossible 
and undesirable. But I do mean 
that sustainable economic growth 
policies must become the norm, 
with social and environmental 
needs factored into planning." 

transfer, to countries with air pollu. 
tion needs, improved environmenta 

protection technology. 
"The U.S. is committed to work­

ing, as a partner, with Indonesia 

g n th ote utinatheregion to promote sustainable 

conoidgr o t my asa o 

Barry said. He told ciy repro­
sentatves the United States does 
not have all the answers. It does have considerable experience with 

environmental technologies that
 
can be "helpful."
 

Four days of Megacities meet. 
ings were attended by rt.pre­
sentatives of the cities of Bangkok. 
Jakarta, Kuala Lumpur, Los Angeles, 
Manila, Mexico City, Singapore, and 
Taipei. The meetings, following up 
1992n head a ser of 

1992, heard a series of technical 
ing information sharing and action 
programs to address uban air 
pollution. 

Megadties was organized by 

World Environment Center (WEC)
with assistance from the Mansfield 
Center for Pacific Affairs. The 
United States Agency for Intema­
tional Development, the United 
States/Asia Environmental Partner­
ship and the Environmental Protec­
tion Agency provided substantial 

Commenting on American techni- funding for the event with addition­
cal and regulatory initiatives, the 

under 300 miilion people in 1950 to 
over 1.3 billion people in 1992. 

Ifthe urbanization trend con-
tinues over the 1990s, the world's 
urban population will reach two bil-
lion people. "No country in the 
world, especially in the developing 
countries.... is able to restrain, 
successfully, the urban population 

growth," Dr. Soeriaatmadja added, 
To support themselves, the 

megacities must improve their 
productivity and quality of urban en-
vironment will be key tc accomplish-
inq that goal. The assistant minister 

ment wiil result in "better income 
generating activities" producing 

al financing from Taiwan and WEC. 

A 

"higher productivity of human resour 
ces" in urban areas. 

Future development of the 

megacities will be a fine balancing 
zct. Improved productivity and en­
vironmental quality may add to 
problems confronting the cities by 
increasing their desirability and 
generating increased migration 

from rural areas. 
Solutions to the problems of one 

of the megadties may lie in the ex­
periences of another. In some 
cases, the assistant minister said, 
one city's failures may turn out to 

of the diversity in conditions be­
tween the cities. A 
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Waste minimization demonstration 

East Europeans show pollution prevention can be profitable invesure ­

fyoumadea one-time invest- tant. plant management must be in- E- 7, " - vay.." : n "r 
ment of $S5,000 and earned a 4erested in and committed to the gen : - ...nich 

return of $90,000 a year following project. As an indication of commit- shoL - -:o. ility . 
the first year and for every year ment company executives must sign of tl c_ • . • , e 
thereafter, would you consider it a a participation agreement. "There their as . 
worth-while investment? is no question about it, top plant ener,, :a,% -1 -"--.- -n-- ­m.-'- .r .... " -ir-

lbat is a ccnservative estimate management must be committed to McC-,, :7, es -- rren: : ,: :5 _c
 
of economic returns to be earned ,i.er. .- ', :.
 
by a Polish industrial facility par-
 - One of the things we are tryir
ticipating in a waste minimization to o iswork ourselves out of a
 
demonstration project run by World 
 job," Mr. McGrath said. WEC
 
Environment Center (WEC). The 
 t assis wrth saihe WE
 
early months of WEC's program, teams assist
with establishmentct 
funded by the United States Agency plant-wide waste minimization cotr 
for international Develcoment 	 mittee structure and provide train 
(USAID),shows the potential for 
 ing programs to educate plant sta
 
(USAeDnshowrtherntal rn 
 and management, local ince­even larger finanial returns at pendent consultants as well as rep

otheresentatves 
 of other area plants.

eeningon the roecpatsmEstablishing avalue for the pos-


ive environmental impact of the 
 Depending on the project, time
 

program is not as easy as calculat- may be divied between plant
 

ing the economic benefits but the process matters and traning of
 

results are equally profound, accord- staff
and management inwaste m
 

ing to Romuald Michalek, WEC's imization activities.
 

Vice President for Central and East- "We are working to promote th
 
em Europe's Region I. spread of waste-free technology
 

Improvements at this Pclish 	 and technicues througnout theWast Minimization - A lighter moment dunng a tour of a WEC dmoutrtion region like the ripples aeated whei
 
plant should see air emissions of or- prmoie. U.S. Ambsado to Poland, Thomm Simmnu, (center) and U.S. Conul you drop a stone in a pool of
 

carbons alone drop by about in Ponan,
panic General Christian Kenndy (nitht) u" bnefed by ]rzey Osoki,water," Mr. McGrath commented.
 
10 metric tonnes per year. Genetal Dierco of OTanka-Zachem, (lefi) and WEC officials at company faci ies To avoid reinventing the wheel,
 

Teams from WEC's International inBy zcz, Poland. teams also aid in seeking out case
Environment and Development Ser­
vice (IEDS) are running a senes of the project," remarked Tom surned mezns lower quantities of studies and other sources of infor­
demonstiation projects at targeted McGrath, WEC's Vice President for waste. For the plant, the mation useful to project participant 
industrial plants in Central and East- Central and Eastern Europe's diminished waste stream means 
em Europe. The main objective is Region II. reduced environmental liabilities 
to transfer technology and techni- Second, the facility must have and improved opportunities for "W¢e are working to 

serious pollution problems and op- relationships with western corn­
portunities for waste minimization. panies. promote the spread of

$5,000 invested in Third, the company must be in The old centrally planned 
an industrial category important to economies of Europe curbed plant waste-free technolog

waste reduction earns the host country. With the condi- reinvestment in favor of directing like the ripples 
tion of economies in the region, an profits to large, national undertak. " r 

a return of $90,000 a eary focus on key economic sectors ings. Projects important to local created when you drop 
i is important to the countries, Mr. management were given lower 

year , - Michalek said. priority, a stone in a pool... 
Fourth, the plant must be Minimizing waste should occur 

economically viable. If the at source, Mr. Michalek said. To 
ques to build local pollution reduc- enterprise has not been privatized, take advantage of economic and en- The waste minimization project,
ion capabilities and show economic it should be a candidate for govern- vironmental benefits, local manage- a first for WEC. was conceived and 

benefits from the use of low-cost ment divestiture. ment needs to be in a position to designed by WEC staff working
and no-cost waste minimization The fifth, and key criteria, is the decide priorities and make choices, closely with both Washington-based 
techniques, site, when feasible, must be within and field of USAID. ByA typical WEC waste minimiza- staff 

eligible to participate in the pro- Danube River. USAID, The World three people: an independent con. Denetit or waste reouction at 
ject."Mr. Michalek said. "Facilities Bank and other organizations are in. sulhant, an expert and a WEC staff source, the old state-owned com­

r~ust meet five criteria.- volved in progams to improve the member. The team works with panies develop their own motiva-

First, and perhaps most impor- quality of the Danube. management and staff, both at and 	 tion to achieve the ultimate goal of 
waste-free industrial processes. A 
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WEC Gold Medal 

Call for nominations 
The World Environment Center (WEC) is now accepting nominations 

fdr the tenth WEC Gold Medal for International Corporate Environ-
mental Achievement. 

Awarded annually, the WEC Gold Medal recognizes industry's con-
tnbution to international environmental management. 

To be eligible, acorporation must hMve substantial international 
opera~ions with an outstanding, sustained and well-implemented en-
vironmental policy. Submissions are evaluated by an international jury 
of distinguished, independent, multi-disoplinary, multinational experts 
from industry, academia, government and non-governmental organiza-
tjons. The jury assessment of the submissions seeks a corporate policy 
demons:rating positive environmental practices, dear examples of that 
policy and leadership in the international environmental field, 
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Industry, organizations, governments, associations, institutions and in-
dividuals may submit nominations. Self-nominations are also accepted, 
The submission deaoline isAugust 2, 1993 with the jury announcing its 
decision in December. The medal presentation takes place at 
ceremonies in Washington, D.C. in the spring of 1994. 

Xerox Corporation will receive the 1993 WEC Gold Medal at 
Washington ceremonies on April 30. Previous recpients include The 
Procter & Gamble Company, Rohm and Haas Company, IBM Corpora-
tion, The Dow Chemical Company, The British Petroleum Company, E.I, 
du Pont de Nemours & Co., Exxon Corporation and 3M Corporation. 

Additional information isavailable from the Center. A 

World Environment Center 
419 Park Avenue South, Suite 1800 

New York, NY 10016 USA 

Address correctionrequested 
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Russians seek money & clean technology 

The vice minister added. Russia 
encourages foreign investment but " 
is seeking experienced investment, 
investment that brings with it high " 
and dean technologies.' T 

Established in 1991, the Ministry 
of Environment ind Natural Re­
sources plays a key role in the 
regulatory process. The Law of the 
Russian Federation on Protection of 
the Natural Environment is the main 
regulatory statute setting policy for 
resource development ancl 
economic activities ranging from ex­
sting industry to agriculture and 
use of water, forests, and other 
biological resources. 

Prof. Kolbasov noted new 
federal laws have been passed set- .Rsin exrae noe inwesmenbt 
ting standards for air, soil, drinking i ittkint ,pene.e intnsres 
water and food. Others are being inwre da bng ur it Nih ,,dclean tehno/lois." 

based largely on current 
European Community stAndards. A 

NETWORK NEWS is puolished by the World Environment Center (WEC). an in­
dependent, not-for-profit, non-advocacy organizat;on. Founded in 1974, WEC 
contributes to sustainable development worldwide by strengthening industrial 
and urban environmental, health and safety polky and practices. Through three 
complementary programs, WEC serves as a bridge for the exchange of informa­
ion and expe, use among industry, govemment, and non-govemmental organiza­
ions. 

WEC receives funding, in-kind resources from industry, government national 
and international agenoes, foundations and private citizens. Volunteer expert ser­
vices are the hallmark of the Center's programs. 

WEC President & CEO Antony G.Marcl 
Editor Brenton Harding 
Tel: (212) 683-4700 N Tix: 26290 ENVIROCENT N Fax: (212) 683-5053 
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Constructed wetlands 
Mother Nature's onod idea finding new rol" in wastewater treatment 

'arsh, swamp, Log; call it what t,."cr-nel tz cthe" Je. rods ,mmo.v - or gcc' -e.ts has been Usir 3 natural or man-made wet-
K Ou will but unfcr-unaely, the agr reservation orenrte. zoPtu Dy priae conserat,on of water- lands for waste-water treatment has 
area between water and ory land has organizaticrs, suc' as Ccks .. -. many advantages. Conventional 
long been considered wasted. Any methods are energy intensive with 
value in th~s terrain nas been for faclrties using large volumes of electi
conversion to other uses. cal and mechanical power as well as 

These tracts are now being looked Chemical and biochemical techniques
at from a different perspective, as a By contrast, wetlands use solar 
natural resource that can be used, power, photosynthesis, to take upwrth few changes, to benefit the com- and assimilate pollutants. They even 
munty. A suts-zantial new value may produce beneficial by-products in­
come from reconn~mg wnat these cluding nutrition for bacteria, fungi
areas, now referred to as wetlands, and other micro-organisms that
 
realli, are - giant biciooical filters. 
 assimilate and metabolize pollutant 

Statistics clearly show the extent and as food and cover for animalsof wetland conversion It is estimat- who frequent them.
 
ed the United States originally had 
 Lisa Raudelunas. the World 

.215 million acres of this marginal Environment Center's Proiect Manage
land. About half of that total, some C.arnuctd uviLrands-A i of open Lagoru and aremJas ited uith fl5t' " for Asia, says knowledgeof wetlands, 
116 million acres, has since been P ure wed to cTeawan entT-omen rcesmombg dw natural iwamr)ladr 

.Program addresses cement dust Success of Polish program*major Near East air problem outlined for Vice President Gore 
C 	 ement. It is the main construction Mr. rarsons tries to resist overstat- \y7arsaw-When the boss is in Warsaw office called on Tom Pluta
material in the Near East as it is in ing thr .., - ,c :nsecuence but V '--.,- vc,' want 'o make sure at the World Environment Center's
many parts of the world. Inthe Near East notes : -. .-.- , -.ave found many every: -I.--!: ... 3 rc he or she International Environment and 

it isalso one of the largest sources of air tons of ,,ned cement beinc vented leaves with j "avcricle impression. Development Service.

pollution, particularly around Cairo. from ma,,'facturirg falities. He sau 
 ,hat ,vas t0e c'.a ,e',ce that faced Mr. Pluta said he knew just the righ 

Past efforts to address cement dust he :ol,: .. rth an Ec,,tian tompany staff of &e United S.j,,.es embassy in person: Roman Kaspercyk. coordinato,
problems did not seem to reach expec- offlcio, -.g, "if you w-I gve us the )'s-saw, Poland wner Vice Presicent of waste minimization at Organika­
tations. However, in recent years the proc .c- ,, Nil! ca:_. -.. year. ve iore 
 is,ted car ;e, this sprir,. Zachem in Bydgoszcz. The chemical
region's industry has shown renewed wit' .:,i -d via .rair ," of Te rr., 'r :urpce-f the .tcr-. : company is on the leading edge of

interest and begun to take steps to 
 c -' ,': - dul c:ie' -- .tem ,. s= trnemcrJ:"- - " - -. commercial and environmental issues ir
address the issue. thile the Fcn:yrtian rrs--v shares ir ne Wv'-,aw cne-r. Time '3a 3,. Poland. While Zachem could be consid-

To assist in that process the World ­." _ ,r', 3 .: n, - - ',. Ct e' -_- wr.h .- egri ' -:., ered part of Poland's environmental,
Environment Center. through the pct' ,ial sc;i.'_n .,r .:r,--do ..- ca- tratf organi7- .e': " . health and safety prootems it is also 

,volunteer technical experts of rtsInter- rema " tn'.,,. .... ptiar a "ur-' :' ,verr- ....... - playing a malor role identifying issues

national Environment and Develop- indu . .ri -. c ' c .nviron "crc'- e"' en-ror -- "'a,;ouoS. and finding effective solutions. 

o-se T e: :as. wa ,o inr a' r-Ss Per- It took some convincing but Mr.
ment Service. undertook a numoer of men-, -r i ,N, fc'e 
envrjnmental assessments at Egyptian the n-:..f, . . :, : . . ',uw sceaK . :-e ..-i enge Pluta persuaded his Polish contact to 
cement plants. IEDS receives funding visibility, it presents a platform from of commerce and the environment make a five minute presentation on be­
from the United States Agency for which to introduce other environmen- Staff at the United States Agency half of the nation's business community,
International Development 	 Se Cce,n Dw npe 2 for International Development's "Poland and other countries in 

According to George Lombardo, the "- ": -	 C"'entral and Eastern Europe faceseere 
Center's project manager for the Near IEDS INDEX ,' 	 . - severe environmental problems the 

.pendently ot each other, icentifiea n Cement dust targeted in Near East project ........................... Page 1 emphasizeO development at all cost
 
many common problems. 
 e Polish program gets vice presidential plaudits .......................... Page I Mr. Kasperczyk told Mr. Gore.
 

The assessments also identified m Reports From The Field 
 Managers of Polish companies are
:phenomenal... unbelevable" economic o Bangkok . ...... ........... Page 3 now confronted by the need for envi­
benefrts for dust reduction, remarked aJakarta 
 . Page 3 ronmental sensitivity while operating in' 
Jim Parsons of the environmental c Mexico City................................ 
 Page 3 new, competitive regional and globalconsulting firm Apco Services, who con- Eastman Kodak & Xeros collaborate on Thai visit.... .. .4 
ducted severz.tecrinmal assessments. &iXpa o2 SeeVP AppKoAds 

ce7'1,% 

http:S.j,,.es
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VP applauds USAID/WEC efforts Wetlands prove useful after all 
Meeting the environmental chal- tell Mr. Gore that his company Thai projects test applicability 

lenge is a considerable task we must intended to 'build on our accomplish­
undertake pecause the management ments and spread to our countrymen as an environmental technology, ning a cell. Where necessary, the 
ind st'aff at our company...are ctizens the knowledge we have gained.' has matured. The current state of site, sometimes as large as 25 aares, 

oftato the technology owes a great deal is graded and compacted to pre­
work by the Tennessee Valley vent effluent leaks into the naturalday, with our neighbors, we see, smell dent the program, when fully imple- t oriy the e eee V l ty v e r t le.
 

and feel the waste matenals generated mented, has the potential to save Authority
by urplat. mllon nTVA),electric utility While cells may be planned onOgankaZahemsoe $ U..)founded during thethe depression to water table.
 
by our plant' Organika-Zadiem some $2million (U.S.) 
 provide power in the southeastern a napkin, the biological design of 

Mr. Kasperczyk described the ori- per year as well as realize significant Unid t este pend bn alancig a 
gins of the comoany's waste minimiza- reductions in plant waste emissions. United States. systems depends on balancing a 
tion program and its growth to the In his remarks, Vice President Gore WEC along with a TVA-based number of factors such astype and 
point at wnicn the company needed complimented Mr. Kaspercayk on his organization, has tegun working quantity of nutrient to be removed, 
experience beyond its cavaoilities. presentation and was delighted to with the concept of constructed wet- land available, and overall intent 

*We are fortunate to have been learn about USAID's involvement in lands for effluent treatment in of the prolect. 
a,.ie to continue our initiatives by the successful undertaking. Thailand. Ms. Raudelunas says the Contaminated water circulates 
accessing new expertise. With the The Organika-Zachem program is kingdom's inland waters are becom- between cell elements based on the 
assistance (of USAID and WEC) we a joint, one-year demonstration with ing increasingly polluted with urban 
have been able to draw upon North WEC. The objective is to demonstrate and industrial contaminants. For a 
American experts to advise us on cur- measurable environmental and eco- country which lives along its water­
rent low-cost and no-cost technology nomic benefits resulting from low- ways, their deterioration motivates
 
and techniques. cost/no-<ost waste minimization at the government.
 

,...waste minimization has a com- seiected sites and subsequently intro- Through TVA's work, constructed 
prehensive impact. Our environment duce these practices to other industnes. wetlands have 'proven an effective
 
is deaner. Our company benefits, The companys waste minimization technique" for waste water treatment
 
making it more competitive, because program, discussed in more detail in in the southern United States. Ms.
 
we have become that much more 'East Europeans show pollution pre- Raudelunas says the technology has 
efficient producing more products vention can be profitable investment' yet to be proven in tropical climatcs 

.using less raw material and less (Network News, Vol. 12. No. 1;Winter, such as those of Southeast Asia. 
energy.' Mr. Kaspercyk went on to 1993; pg. 7), is continuing. A Thailand has a number of attrib­

utes which make it a particularly 
Sfv:, so I good candidate for this technology.

WEC & UN focus on cement dust The Center, with funding from the 
tal, health and safety concepts for the nng that knowledge. WEC is now United States Agency for InternationalUS l 
industry and other industrial sectors, working with Suez Cement. govern- Development, is serving as a bridge o, tirougn wedand cei., effuLenimaenai 

WEC formulated a plan to pursue ment and private industry to establish between wetland technology and cirler seta ot , owtab-Yvgta­
dust reduction through a program a model facility. Mr. Lombardo said areas in need. So far, WEC has nn or ba-wna. 
with an Egyptian company serving having others participate in the pro- assessed a number of municipal and 
as a model. In planning the program industrial sites as possible candidates amount and type of pollutant. Once 
Mr. Lombardo found the Vienna- for constructed wetland wastewater he circulation process is complete, 

based United Nations Industrial treatment pilot projects. with contaminates either settling or 
Development Organization (UNIDO) Ms. Raudelunas says the Center is being drawn out of the effluent, the 
was working on an event for senior tapping into TVA's wetlands exper- clean water is released into the nat­
cement plant management tise through Bicentennial Volunteers ural water system. 

A decision was made to supplement Incorporated (BVI), an organization Wetlands technology is currently 
the UNIDO presentation by a session of retired TVA employees. focused on biological waste, however, 
for plant operational staff. According Once locations have been chosen, a U.S. researcner nas found water 
to Mr. Lombardo. WEC focused on BVI staff will prepare designs for vegetation that aopears to be capable 
plant engineers because. 'you can get wetland treatment sites. Planning of dealing with toxic wastes. WEC's 
'it (dust reduction) done, bus you need construction involves more than projects in Thailand will be focused'and 

to empower local plant personnel.' the apparent haphazard approach on municipal and industrial waste-
Pepresentatives of state-owned and favored by Mother Nature. 'It's water ano ,vill "ideally' be carryingpivate cement companies. government relatively simple, they can do it on out tertiary treatment of effluent, 

and private consulting firms attended Cement dust-Volunter expert, Jim a napkin,' Ms. Raudelunas says of according to Ms. Raudelunas. 
the two sessions in March. USAID fund- Parsons, rr,-kes notes durng a dusri tour designing a wetland area. She adds The TVA, headquartered in 
ing allowed WEC to bring cement ofa Egptin cment p! .n the more complica-ed aspect of the Knoxville, Tennessee. operates hydro­
officals from Tunisia, Morocco and project is choosing proper vegetation, electric dams and other power gener-
Jordan to Cairo for both events. oram makes talutions more readily Constructed wetland eiements, ation facilities in and around the state 

As d1iesuit, 1rie)u.ez , uireni ';- - - . -.. elfreu ZJ.J, ...... iui ~ . . ~ .. s riuueiunas says
Company, a semi-private Cairo corpora- WEC will be conducting other of marsh, planted with native vege- the authority may well be one of the 
bon, expressed interest in the prolect related activities in the Near East and tation, and open lagoons. Designers world's leading experts in this area 
committing itself to improving its own other areas of the world, with volun. attempt to 'optimize what's there, after having conducted considerable 
dust control techniques and transfer- teer experts. A Ms. Raudelunas says, when plan- research on constructed wetlands. A 
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'VEC offers wide range of training programs for and by Mexicans
 
,MEXICO CITY 
The office is playing a key role in an 
aggressive industry and government 
program to improve Mexico's 
environment 

A staff of ten Mexicans is manag-
ing training and other programs 

wnich both directly and indirectly 
address the countrys environmental 
issues. In Ciudad Juarez. WEC contin-
ues tc make progress with industry 
and government to develop an indus-
trial and municioial sewage treatment 
facility. As WEC Network News report-
ed ('Partnership budos plants'; 
Network News. Vol. 11, No.2). millions 
of gallons of raw industrial and munici-
pal wastes flow through open ditches 
in ano around tne coraer commur.:-j 

Arrangements have been con-
cluded to finance construction of two 

-waste handling facilities and corn-
pletion of an enclosed sewer system. 
The project is an example with strong 

potential for 3pplication in other 
communities. 

Discussions are now taking place 
with the Unitea States Agency for 
International Development and the 
InterAmerican Development Bank to 
extend this concept to other areas. 

Among the indirect environ-
mental, health and safety initiatives is 
a comprehensive, skill-building series 
of nine-week training courses offered 
around Mexico to raise abilities of the 
country's consultants. The 270-hour 
courte, run in four Mexican centers 

so far, utilizes 46 Mexican profes-
sionals to deliver material in Spanish. 
At the conclusion of the program 
the consultants are teste. with those 
passing receiving Mexican govern-

ment certification. 

Four seminars have been offei ,d 


since August. 1992 attended by 130 
professionals. Not everyone passes the 
rigorous course although the attrition 
rate in the firq two seminars is rela-
tively low. (Two seminars were in 
operation in Guadalajara and Tijuana 
as IEDS Review went to press.) 

Other educational programs have 
addressed emergency response and 
prevention, environmental risk assess-
ment, air quality monitoring, and 
plant waste minimization. 

In its second year of operation tt 
office will offer training seminars to 
government and industry in some te 
subject areas ranging from auditing 
monitoring to energy recovery. 

The office has been leading a pil
project to develop the Technology 

Transfer Clearinghouse. Users are ab 
to ootain information from commer. 
cial and government data bases, ted" 
nical experts, and product and servici 
vendors. Material is available in a 
number of formats including on-line 
access, read-only compact disks and 
reference books. 

The experience frcm this pilot prc 
gram will be used to structure similar 
systems for WEC's offices in other 
areas of the world. 

Newest office implementing waste & accident prevention program,
 
JAKARTA 
Established in January, 1993 WEC's 

.three-memoer office is currently focus-

ing on waste minimization, accident 
prevention ano emergency resocnse 

activities. 

Waste Minimization 

This project has two obectves: 
first to strengthen private sector 
capabilities to minimize discharge of 
pollutants while maintaining, or even 
enhancing, economic efficiency. This 
objective can be met througn an 
approach which introduces improved 
housekeeping, maintenance and oper-
ating procedures. New or modified 
process technology is also important 

The second objectrve involves 
working with industry and govern-
ment to promote development and 
enforcement of more effective waste 
minimization ano pollution 
prevention policies and regulations. 

WEC currently operates a numter 
of successful waste minimization Pro-
grarr' in Central and Eastern Europe. 

Lessons iearneo there provide a good 

As part ofApril activitiessurroundingawarding of the ninth WEC GoldMedal for InternationalCorporate EnvironmentalAchievement direc-
tors from the Center's foreign officeswere in Washington D.C to pro-
vide updates on their activities.These are highlightsof theirreports. 

starting point from which to examine 
Indonesia's particular needs. The ini-
tial focus is on the pulp and paper, 
textile and metal finishing industries. 

Projects begin with an assessment 
ccnducted by industry experts recruited 

in the United States. With the knowl-
edge gained, industry-specific work-
shoos are organized to upgrade local 
knowledge of waste minimization. 

American companies play an 
important role in WEC Indonesia's pro-

jects by volunteering technical experts 
to conduct assessments and by hosting 
Indonesian vistors at company facilities 

in the U.S. These visits provide oppor-

tunities to discuss waste minimization 
and general environmental, health and 
safety issues with industry experts. 

To buttress these efforts, VEC is irn-
plementing complementary technical 
cooperation activities suooorting these 

new approaches as they are adapted 
and implemented in Indonesia. 
Accident Prevention and Emergency 
Response Planning 

Oedoyo Oesman has been appoint-
ed project manager for the Local 

Accident Management and Prevention 
Program. He will work with local and 
regional authorrties, industry, commu-

nities, medical and other sectors at 

selected locations to develop industrii 

disaster preparedness strategies. 
Megacities and Air Pollution 

In February WEC Indonesia Played 
central role in 'Megacrties on the Pacfi 
Rim and the Burden of Air Pollution', 

conference of eight major Pacific Rim 

urban areas. Participants identified anranked leading problems. A number 
of bilateral exchanges were set up and 

all agreed to develop further techno­

logy cooperation and information 
sharing projects on urban air pollution 
WEC Indonesia, along with other WEC 
offi.es, will continue to play a role in 
maintaining what turned out to be a 
most productive dialogue. 

Support 
The Jakarta office was established 

with the generous assistance of the 
United States Agency for Interna­
tional Development with whom the 
Center has worked for many years. 

Over the next three years the office 
will work closely with USAID's Jakarta 
staff while pursuing a goal of becom­

ing self-supporting. A 

USAID-funded programs address growing Thai interest
 
BANGKOK 

bperation for WEC in Thailand. 
During that time the Center's actlii-
ties have grown considerably. Funding 
'for WEC Thailand's activities comes 
larg,Iy from the United States Agency 
for International Deveiopment. 

Those resources have allowed the 

office to begin a number of projects. 

been con, cted with the services of 
exDerts from 24 companies and agen-
cies in the United States. Well over 500 
Thais participated in those sessions, 
a In excess of 22 man-months of 
experts' services have been provide to 
Thai industry and government. 

r A group of 15Thai voiunteer indus-

serve as technical resources for other 
. Thai companies. 

Among the inivatives undertaken 
by the office are: . 
m introduction of constructed wet-
lands waste-water treatment tecn-
niques, (This is covered in more detail 

in 'Mother Nature's good idea finding 

on page one of this edition). 
a working with the Federation of 
Thai Industries' Chemical Industry 
Club to review and adopt a code of 
conduct hased on the 'Responsible 

Care Program' developed by the 

SeeThai pWou o pate 4 

BEST AVAILABLE COPY
 



Thai programs Kodak, Xerox cooperate in skill building program for Thailanc 
J.S. Chemical Manufacturers Asso-
:Jaion. and 

e development of an emergency pre-

)&redness and response program with 
:otlpan es in th e Bang Po Industria l 
•tare. 


General awareness of the impor-
Geneal aarenss f th impr.
ante of environm ental, health andaandW
fet 


mafetyissues is growing in Thailand 

ximplementing the timing of WEC's 
JSAID-funded initiatives.That change 

n attitude is reflected in a number of 
lovemment actions. Three major pieces
ifenvironmental legislation have under-
lone rev,siun. The National Environ-
;ne reviion.d Thato alnageny,
nent Board, apolicy making agency,tas been elevated to ministry level andiaseen evatomedto mn aglevean 
hree new environmental management 
lepartments have een created. 

The recently initiated program to 
ntrouce constructed wetlands technol-
igy to Thailand isan innovative venture 
iddressing an environmental situation, 
)ut also in the way it is funded, 

As a-core element of the U.S. 

hailand Environmental Partnership, 

he project will fovster application of 
J.S.
experience and technology to Thai 
nyironmental challenges. The wet-

ands concept has been discussed with 
iffidals of the Ministry of Interior and 
)ther government agencies and several 
ites have been selected for develop-
nent as pilot rojects. 

While WEC Thailand currently relies 
)nsupport from the United States 
ovemment, the office is continuing 

o build its links with government and 
ndustry and intends, with support 
rom Thai b,,siness, to become locally 
upported. , 


isu es s go win inTha i 


? ~ hm srtuytor -Twoour mebes 
York. A Kodak e ergency rmedical technicia (left), bnefs Bancha SUiachas unshavm 
(centr). pLant manager of Pac f Plasacs of Tha land, and ChaLnridim Chatkimpom, 
(right) Chairman of die Department of Ociipaconal Health arThailand's Mustdol 
U'n . on fire apparatu a diheKodak P-k fre saoan. 

Dochester, New York-Two major 
i'\.Arnerican companies recently 
joined forces to participate in a pro-

gram to enhance the environmental, 
health and safety skills of industry and 
government in Thailand. 

Eastman Kodak Company and 
Xerox Corporation jointly hosted two 
Thai professionals as part of a four-
teen day study tour. Funded by the 
United States Agency for International 
Development the Thais met with envi-
ronmental, health and safety officials 

at Kodak and Xerox facilities here. 
Csalermcha Chaikittipom, 

Chairman of the Department of Occu-
pational Health at Thailand's Mahidol 
University, and Bancha Surachaidun-
thavin, plant manager of Paofic Plastics 
of Thailand, met Kodak officials for 

IEDSREVIEWrspuitshed bytheWonrd Environment Center 
(WEC). anwrcoenoent. no-(i-pofit, non-avoca<y ceganiza-
Ion TheIEDS isFinanced under an agreement wsi theREVIEW 
united States Agency foi InternatonalOevelooment (USAiO)
The o inons exressed n t-ined articles are those oftire
autronsi) andoo not necessaniy reoresent the officoaiposin of 
theautnor's own institution, USAID or WEC Reproducnion 
pernteo wt notofication 

Founced in 1974, WEC contnbutes zo sustainabie develoo­
ment wo tdwde bystrengttening and urban envi­noustnai 
roninental. heaith and salreypojic:es ariaprances Through
three ialor rograms. WEC serves asa bridge lor th exchange 
of nfonnatson and exoerise jr-g edustuy. government, and 
non-govemment organizatons Volunteer expen services are 
the hallmart of theCenter's progrars. 

WEC President & CEOAntcny G Marc 
Editor Brenton Harding 
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one week and Xerox representatives 
during their second week here. 

The project began in 1992 with a 

Bangkok workshop on occupational 
health and safety. Attended by repre-
sentatives of Thai industry, government 
and academia, it was the first step in 
building Thai knowledge in the field, 

Worker health and safety is of 
growing importance in the world's 
developing countries, such as Thailand. 
However, implementing health and 
safety initiatives is easier said than 
done. Along with USAID, the World 
Environment Center has launched this 
program to assist in the enhancing of 
Thai capabilities, 

Some 35 management officials par-
ticipated
in the workshop and selected 
eight of their peers for intensive train-

-

World Environment Center 

419 Park Avenue South, Suite 1800 
New York, NY 10016 USA 
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ingin the United States. The first of 
four teams visited the United States
in the fall of 1992 follow by two teams 
in the spring of 1993. The remaining 

team will visit inAugust. 
t u dy t ursnug ustt 

Study tours are an opportunity to 

see real life implementation of thme poli. 
es,' according to Lisa Raudelunas, theMa s
e t n g o ia. 'hrouhEC Project Manage r for Asia. m3rough 

networking in the United States our 

desire isthat these experts develop con­
tacts here that allow them to serve as 

an information resource (in Thailand) 
aon tifero tha landt
 
through the life of that prosect

With the importance of the study 
tours WEC personnel were careful toseecmanswhdvoedviselect companies with developed envi­
ronmental, health and safety programs. 
Kodak, a participant in the WEC's inter­
national Environment Forum, agreed to 
join the program and offered to recruit 
Xerox. a company which was not famil­
iarwith WEC until it was awarded the 
1993 WEC Gold Medal for International 
Corporate Environmental Achievement 

Richard Poduska, Director of Envi­
ronmental Affairs for Eastman Kodak's 
Imaging Group, and Tom Robert, 
Corporate Manger of Industrial Hygiene 
and Ergonomics for Xerox were instru­
mental in organizing the visits. 

Once acic in Thailand the groups 
will begin preparing for the project's 
third phase. Ms. Raudelunas said Dr. 
Chaikittiporn and Mr. Surachaidun­

thavin, along with six others, were 
selected for the visits and will present 
a series of workshops beginning this 
fall to train other Thais in safety, he:! s 
and environmental policies, strategies, 
worker and corporate programs, and 
implementation and monitoring. A 
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partnerships arid acts as a bridge finking industry professionals have been ( .mpleted Induding
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in New York City with additional offices in Prague, Vil cJetn/leftr,iC.ct,,-ivr)*,,,ee,k a & batB Agency for lnternafIonal [ ielopmen. Additional
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mental Protection Agenc Environment Canada,.the World Bank and priva , citizens Close workin. 
relalionships with NGOs r -Jother organizations 
augment WEC's mutidis( aineryapproach. 

The Earth Summit's goal of forging a new
 
"Earth Ethic" Is epitomized by the World
 
Environment Center's global vision. Ihe
 
-Center, an outstanding environmental The World Environm, 4 Cerner's
 
leader, builds partnerships around tire 
 continuing comrnilm I to the worldwide
world for environmentally sound, exchange ol Inforsnial ri on environrrenlal
sustainable development. Issues plays en Impo ir,tpart In ensuring 

Maurice F. Strong, Secretary-General a cleanerd healthy Iure for our tragle

United Nations Conference on 
 planet
Environment and Development, George Bush 

hndrnrpe10M IFOS ntsio. " President of the Unite -Stales of America 
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Acteron & Waste Minimization
 

by V. J. Shannon 
FLO KING Filter Systems 
Longwood, Florida 

"With trend-setting anti-pollution 
legislation, water and landfill shortages, 
and a strong environmental conscious-
ness, northern California tends to spawn 
ecologically minded businesses. And for 
Acteron Cnrporation, Redwood City, CA, 
that spells waste minimization, 

Acteron is a 13-year-old firm special-
izing in highly reflective platirg for in-
frared optical components used in the 
industnal and medical fields, electroless 
nickel on high-reliability electronic com-
ponents, precious metals plating forelectrical contacts and microwave ap.
plications, functional hard anodizing 

and more. The company processes 


andmoe.Th roesescmpay 

materials such as difficult-to-plate me-
tals, non-metallics, plastics, silicon and 
glass. With over 50 technicians and en-
gineers, Acteron has even developed 
proprietary processes employing 
ultrasound and pulse plating. Its cus-
tomer base includes some of the most 

Acteron President Patrick Burt (right) And 
Steve Cazel, Plating Manager, examine 
blanket-like reusable filter media. 

prominent names inelectronics and over 
10 prime defense contractors. It has an 
inspection department that meets the re-
quirements of MIL-I-45208A and lab 
resources that feature AA analysis, 

CC program inaccordance with MIL-Q- 
9858A. 

Patrick Burt, president ofthe 12,000-
square-foot facility, isan avid proponent 
of waste minimization. In fact, he is 
chairman of the National Association of 
Metal Finishers (NAMF) Waste Mini-
mizatlon Committee, whose mission, in 
part, is 'to research, study, and promote 
waste reduction, minimization, recycling 
or reclaim techniques to the surface 
finishing industry, regulators, and legis­
lators." (Editor's note: See article on 
waste minimization in November/-
December issue of FM by Patrick Burt). 
Minimization Initiatives 

Te 
To illustrate the results ofan aggies­sive waste minimization program, con­sider this. Just seven yearm ago, Acteron 

moved from Belmont after acquiring and 
expanding a four-man shop in Redwood.. 
C e p iga o man hp n owehao 

app-oximately 12 times the personnel
and sales of that four-man operation, Ac­tr atansele 
teron actually consumes less than one-

t heay malnd hs eluen0 eret 

are some of the initiatives that have con-
tnbuted to these impressive figures: 
MInstallation of double and triple 

counterflow rinses. 
a Use of spray rinses over select 

process and rinse tanks. 
* Adtption of conductivity sensors to 

regulate water condition and flow. 
e Segregation of rinsewaters. 
a Suosl;tution of less-polluting proces-

ses (3.g., acid copper to replace 
cyani Je copper, and penodic reverse-
curr':nt cleaning to replace cyanide-
co.itaining cleaners). 

a 	 Fimination of vapor degreasing by 
using asystem of dual soak cleaners 
with ultrasonic enhancement, 

* 	Use of more dilute formulations such 
as those for acid pickling. 

* 	Thorough indoctnnation and training 
of employees to stress how they can 
make apositive contribution to the en- 
vironment. For example, all personnel 
are taught the importance of extend-
ing drip-time 'tr rinse tanks, 

In-Tank Filtration Systems 
Another key aspect of Acteron'. waste 

minimization program is the use ofin-
tank filter systems in tanks as small as 

gallons. As Plating Manager Steve 
Cazel says, *On any plating tank, but 
particularly on precious metal tanks, ex­
ternal plumbing for filtration is a concern 
forus. Housings can crack. Hoses and 
clamps get weak. And even if you 
recover spilled solution from a secon­
dary containment area, chances are it 
would be too contaminated tc recycle 
because of the dirt and debris involved. 
So it's a great benefit to keep allof the 

-i
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Filter changes on In-tank system are 
achieved easily and quickly using 
hand-tightening thumbscrews. 

filtration equipment in the tank. Even 
though the in-tank system takes up 
%,nmetarnk space, we feel it is minimal 
and that the advantages are far in our 
favor. 

The in-tank system eliminatec le;.k.s. 
and spills because it uses no hoses, 
clamps, seals, chambers or, for that mat­
ter, any out-of-tank apparatus. The fil­
fe (s)is attached to the pump body and 
totally immersed in the solution to befil­
tered. The pump body is secured to the
tank lip with an adjustable bracket. Solu­
tion is continuously drawn by vacuum 
through the filter cartridge(s), atter which 
it travels approximately 3"before being
expelled through adischarge port on the 
pump body. Solution never leaves the 
tank. 

Importantly, the force of this dis­
charged solution produces a dean, oil-
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suspends partices for quick-capture Reusable Filter Media cessories on a regularly scheduled 
filtration, thus keeping the tank bottom Another important element of basis. That inciudes cleaning the 
free of contaminating solids buildup. Acler, n'swaste minimization oronranm is reusable filters by draping them over a 

t
Frequently, th,) agitatfor, vi..ed s a a ', 'sile i'rmee'ii. P-fp ',,,-. Vl."'-thick polypropylene perforated 
natural byproduct of in-].-e .ittration is 
sufficient to reolace m( '.i cr -

T 
agitation systems. As Mr ?,r ecitns 
"Airborne contaminants - Scme or­
ganic, some inorganic-- . a concern 
for our technology.' B moving '-c". 
particles quickly, before hey dissolve in 
solution, we reduce the -;eed for cartzr 
treatment, dummying. . iroxi':6 tr,-'.; uy ... 
ments, or, in the wo! - :-!-e .':. -

dumps.* 
Using the same bas.-..,...pe. ci 

operation but different mcceis "'ins.'ze­
to produce from I to 3,0CC..;;,,> ,hu J 
of filtered solution, in-tanK s.L;tms -­,c 
application in tanks as small as a half­
ga!lon and as large as thousands of gal-
Ions. For high-volume baths, two or 
more in-tank units are used on a single 
tank. Ease of use is another asset. Con­
ventional filter systems often require 
tools and significant time and labor for 
filter changes. But the uncomplicated 
design of the in-tank system enables 
rapid filter changes using hand-tighten- Waste reduction complements Acteron's high-tech processes such as pulse plating to
 
ing thumbscrews rather than tools. Be- obtain particle and pore-free nickel finishes on disc drive components.
 
cause the systems are portable,

cleanable, and consume no floor space, ing tothis matenal, the company routine- sheet, then pressure spraying with
 
they can also be used to filter multiple ly accumulated a 55-gallon barrel of deionized water over an appropriate
 
tanks where continuous filtration is not spent disposable filters every 90 days. rinse tank.
 
required. But innearly ayear of using the blanket- Patrick Burt and Acteron have such a
 

Pnor to using the in-tank systems. Ac- like reusable media, not asingle drum of high profile in the area of waste mini­
teron did not filter preparatory solutions the spent filter material has been mization that they partiapate in local, 
such as those in its aluminum finishing generated, according to Cazel. regional, national, and even intematon­
lines. Inthe case of nitric acid and mixed 'Conventional filter cartridges go to al programs on the subject. For instance, 
organic acids, for instance, that meant landfill - they're solid waste - and on a goodwill NAMF tour to Czechos­
frequent dumps, frequent neutralization, we're committed to reducing waste,' he lovakia, Mr. Burt shared waste minimiza­
frequent and liberal use of neutralization said. Plus, with disposables, there is the lion technology with that nation's 
chemicals, and frequent acid pur- cost of an expendable product to con- environmental and industrial ministries. 
chases. Now Acteron continuously fil- sider. The reusable material has been And, recently, Acteron participated inthe 
ters those pre-dips ...and with just real cost effective for us. We have yet to making of a film on waste minimization 
rewards. As Cazel says, "High-solution- find a plating system that we weren't produced by the State of California 
turnover filtration gives us more con- able to uograde by using the in-tank fil-Department of Health Services. In that 
fidence in all of our solutions. Itreduces !e-s-.ten- and reusable cartridge.* film itis no accident that they discuss the 
rejects and adds life to the baths. So L e.,n i,er operation is predicated on in-tank filter system with reusable filter 
we're purchas;ng less acid and utilizing good filter maintenance, and Acteron media. It is but one of many tools and 
less neutralization chemicals for waste has traiied acrew whose sole job it is to techniques available to operate an 
treatment' properly maintain tanks, filters, and ac- ecologically responsible business in 

these environmentally conscious times. 
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Incentives For Waste Minimization 
InThe Metal Finishing Industry 
W aste minimization is a unique
direction among environmental control 
measures. Over the past ten-ears en-
vironmental regulations have caused 
the metal finishing industry to become 
the most heavily regulated small busi-
ness classification in the United States. 
Virtually all of these regulations have 
reduced the profitability and the viability 
of these small businesses which are so 
vital to American manufacturing. The 
costs and difficulty of meeting these 
regulations has resulted in the closure of 
25% of the plating firms in the United 
States over the past ten years. However, 
waste minimization can significantly 
reduce the costs of environmental con-
trols while being the most environmen-
tally sound anproach to manufacturing, 

Incentives for waste minimization can 
be characterized in three primary 
categones: 

* Economic Benefits 

Regulatory Conformance 
EE7'vironmentalActievement 

Economic Benefits 
The cost of waste handling and waste 

disposal is already amajor orierating ex-
pense for metal finishing operations,
These costs continue to escalate each 
year. Reducing the amount of waste 
generated reduces ocerating costs in 
several ways and can actually improve 
the profitaolity of metal finishers. Waste 
minimization cptions which a company
rejected previously may now be 
economically viable. In many cases 
there is a racid return on investment. If 
all of the cirect and indirect benefits of 
waste minimization are identified and 
considered, the eccnomic benefits of 
waste minimization can be sutstantial, 

With increasing regulatory costs and 
decreasing landfill caoacrty the costs as-
sociateo win nazardous waste disposal
will increase at a far greater rate than 
most other business exoenses. Corn-
panies wnicn don't act now to minimize 
waste generation will be seriously in-
pacted by racicly escalating costs and 
may find :nemseives at a competitive 
disadvantage. Eventually they may be 
overwhelmed by the regulatory burcens 
associatea with waste treatment and 
disnosal. 

Waste Minimizaticn' wnicn includes 
source ,,duc~lon,on site recycling and 


off site recyc:ing as three necessary and 
comclimentary methods of achieving 
waste minimization for our industry. 

Many waste minimization alternatives 
are very inexpensive low technology 
source reduction options which provide 
immediate cost savings. For example, 
spr-y rinsing and full dripping over taniks 
to recapture and re-use process solu-
tions are among the least costly and 
most advantageous waste minimization 
options available, 

Many of these incentives are indirect 
ano therefore frequently overlooked or 
under appreciated. However, these 
simple source reduction methods can be 
utilized to varying degrees invirtuaily all 
facilities and they are relatively inexpen-
sive to implement. 

Once the waste volume has been sig-
nificantly reduced by using simple 
source reduction options, then the more 
costly advanced technology on site 
recycling approaches can be imple-
mented with reduced equipment and 
operating costs due to the reduced
volume of waste to be recycled. 

Regulatory Conformance 
Conformance to stringent environ-

mental regulations has become the 
foremost concern of metal finishing 
firms. Waste Minimization can ease the 
difficulty of meeting many of these man-
dates. In addition, federal, state and 
local regulations are requiring that busi-
nesses which generate hazardous 
waste must reduce the amount and/or 
toxicityoftheirwastes. These newwaste 
minimization regulations will not allow 
manufacturers to complacently accept
the higher costs of waste handling and 
disposal. The 19G4 Resource Conserva-
tion Recovery Act renewal first ad-
dressed this issue on the federal level. 
Every hazardous waste manifest con-
tains a statement which the generator 
must sign certifying that the generator 
has a waste minimization program in 
place and that progress reviews of the 
program are done periodically.

Many state and local governments 
have adopted or will adopt comprehen-
sive waste minimization mandates, 
California and Massachusetts are 
among the states which have already
enacted far reaching laws which require 
source reduction and process substitu-
tion changes. 

Some Regional Water Quality Control 
Boards are requiring that Public Owned 

mass uiscnarge voiumes. o acnieve
this, many POTW's will continue to 
reduce the allowable contamination 
leveis or water volume from industrial 
discnargers. Source reduction and recy-
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by Patrick Burt, President, 
Acteron Corporation.
Chairman, Waste 

Minimization
 
Committee, N.A.M.F. 

cling technologies are emerging as the 
most effective means of meeting these 
more stringent discharge standards. 

Environmental Achievement 
Astrong waste minimization program 

isthe most effective way for a manufac­
turer to minimize the environmental 
detriments of metal finishing, while con­
tinuing to provide the frequently under­
appreciated environmental benefits of 
metal finishing. These benefits include 
product corrosion prevention and wear 
resistance which prevent the product it­
self from becoming awaste. By minimiz­
ing waste beyond the statutory 
requirements, the company improves its 
good standing in its community and its 
standing with the agencies responsible 
for administering environmental regula­
lions. 

Through waste minimization metal 
finishers can continue to provide vital
societal and environmental benefits 
while minimizing the detriments which 
were historically associated with these 
processes. 

Barriers To Waste Minimization And 
Their Cures 

Having recognized the many values 
and incentives of waste minimization 
there remain certain technical or 
regulatory impediments to waste mini­
mization which need to be addressed. 

Process Baths Conducive to 
Solution Recapture 

As was noted, effective recapture of 
chemical process solutions for re-use is 
probably the most cost effective and en­
vironmentaly preferred method ofwaste 
minimization. However, in practice the 
liquid volume being returned to the 
process solution must be no greaterthan 
the evaporative loss occurring in the 
process tank. 

Over the last twenty years proprietary
chemical manufacturers have 
responded to customer and government 
requests for energy conservation by 
providing new process solutions which 
operate at low or ambient temperatures.
However, these lo temperature solu­
tions minimize solution recapture cppor­
tunities because of their reduced 
evaporation. Consequently, there is now 
a need for process solution manufac­

parameters, one option at warm 
temperatures for waste minimization 
and the other at lower temperatures for 
energy conservation. In addition to their 
evaporation advantage, warmer solu­



lions rinse more freely and can operate
 
at lower chemical concentrations there-
 Waste Minimization = Increased Profits
 
by further reducing drag out waste. The 
 Economic Benefits of Water Minimization 
energy consumption detriments of Dripping and Spraying Over Tanks 
warmer solutions may be mitigated by
 
use of environmentally sound heating 
 EFFECT COST BENEFIT 
methoos such as process hWt re-use QUAUTY CONTROL
 
and solar heating. Metal finishers need 1) Greater Solution Stability Improved Quality Control
= 

.o notify chemical manufacturers of their 2) Less Frequent Solution Analysis = Lower Quality Control Labor
 
desire for low waste generating process 3) Less Chemical Usage = 
 Lower Chemical Cost and Less
solutions. Lacor for Chemical Additions
 
Solution Purification 4) Less Chemical Storage due = Lower Inventory and Less
to Fewer Additions Needed Storage AreaAs orag out wastes are reduced, an 5) Cleaner Rinses = Better Product Quality

increasing proponion of metal finisning
 
wastes come from concentrated REDUCED COSTS OF WASTE TREATMENT
 
process soiLutons which are gradually 6) Less Water Usage = Lower Water Bills
 
contaminated through normal use. The 7) Less Sewer Water Discharge = Lower Sewer Bills
 
generation of these waste solutions can 8) Less Waste Treatment 
 = Lower Material Usage and
 
actually be accelerated due to sclution 
 Chemical Usage Less Chemical Storage
recapture by preventing traditional crag 9) Better Wastewater = Due to Longei Settling Time
 
out of contaminants which occurs with Treatment Quality

the normal drag out of process solutions. 10) Less Sludge Generation = Less Wastewater Treatment Labor

Consequently, the importance of solu- 11) Less Sludge Cake = Lower Cost for Disposal, Drums,
tlion purification has become increas- Generation & Hauling, Documentation & Liabilityir-'v :' -- *; --"eving waste IMPRC' EC CONF : MANCE TO ENVIRC'MEENTAL REGULATIONS
 
rrr"X . Jn*cr.-. .,-elv ourification . 2 wer , .'erVclur-e = Pctenttal Recuc;on of Limits on
 

.erc: ;o -ro-ess contaminant =ecjc,;cn Scec :c i-J 'letals (based on
 
sc -: "- : ::r- mple method 
 uncer 10,000 gailons ,oerday) 

'-: v'ith Effluer Sta-_:ars = A:'ieve Gooc Ccmpany Slanming ,r.,.cnc. r :-, " me: ',.- & ~',.'n.sre Minimiza- - Reculat:ons ycur ,:mmur,v 2 sta, n business 
"- : s 4) Less Wasce Voijrr .2 = Reoucec Waste Fees, Taxes & Per­

ons.:n: _n -':: In mits. Better Quaiity of Conformance
a-"ition, exis e to Waste Storage & Documerta:ionmetnocsof soh2tfn " '' :' atL, , t ":10be c-s o '. .. ' .ustry Pcvde: ny: NIAMF "aste Minimization Committee 10/90 
me,-,:; c. :2 .& ,,. i,evertiori agen­
cies _-, -is ecnnicai and trace as- Tax credit incentives for waste mini­
sociat;crs mizat:cn -, ecycling e---'omeni would 

Shcrtioe rf - - prc'.,ce 'he financial assv-tance which 
Materi2a wct,;c - ;ow man 1 firms . switcri from 

S.urce in h .: . ; investment .r w..teI treat­
-waste rn-;r,,",.-:: .,r es2 Cs:" {.c.ca- ment eauicment :',ar ,'c.w was;e min­

lion. 7-'s 'rncrmation needs :o ceccme imizatlon lecnnoogies. These financial 
widely availaole to even the smallest incentives could be either state or 
and least sophisticated firms in the metal federal. However, the best chances for 
finishing trade. Audit manuals, educa- enactment of tax incentives exists on the 
tional films, training courses and techni- state level. 
cal pacers are all needed and valuable 
waste minimization tools. 

t-'." 

Legislative Cures 
Many impediments to waste mini­

mization currently exist within the U.S. 
regulatory framework. These impedi­
ments include the difficulties that off-site 
recycling firms have in obtaining and 
maintaining treatment permits. In adci­
tion, there lacks a consistent regulatory
frameworx whicn identifies recycling as Binherently preferable to treatment and BEST AVAILABLE COPY 
Ziscsal and which adecuately assists 

live stale ano federal regulations would 
actually cause in-house recycling to be 
more buroensome than waste treat­
ment. 
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CORPORATION AND AGENCY VISITED
 

NO DATE 	 CORPORATION AGENCY
 

01. 	 December 06, 1993 Metal Surface Inc 
6060 shull ST PO Box 2160 
Bell Gardens, California 90201-0521 
Phone (714) 521-4112
 
Fax (213) 773-4055
 

02. December 07, 1993 	 Electrolizing Inc
 
1947 Hooper Avenue
 
Los Angeles, California 90011
 
Phone : (213) 749-7876
 

03. December 10, 1993 	 Waste Water Treatment System
 
11235 	Elko Drive
 
Sunny Valve California 94089
 
Phone :(408) 541-8600
 
Fax (408) 541-8615
 

05. 	 December 13, 1993 Acteron corporation
 
351 Shasta Street
 
Redwood City CA 94063
 

Phone : (415) 369-5217
 

06. December 14, 1993 	 Schlage Lock
 
San fransisco
 
CAL I FORN IA
 

07.1 	 December 14, 1993 Santa Clara Plating
 
1173 Grant Street
 
Santa Clara
 
California 95050 - 3984
 

08. December 15, 1994 	 United Airlines
 
I 	 Bldg 49 SFOFL
 

San Francisco Int'l Airport
 
San Francisco, CA 94123-33800
 
Phone (415) 634-4576
 

S19 	 Fax (415) 634-4551
 

1993 New United Motors
 
45500 Fremont Boulevard
 

Fremont, CA 94538 USA
 
Phone (510) 498-579017
 
Fax (510) 770-4160
 

10.1 	 December 16, 1993 Santa Clara Water Pollution
 

700 Los Esteros Road
 
San Jose, CA 95134
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Pht 1. Meeting With Sam Bell and Bruce F.Nielsen
 
in Metal Surface Inc
 

Pht 2. Plating Area in Metal Surface Inc
 

BEST A\AILAPL E COPY
 



Pht 3. Facilities W.W.T in Metal Surface Inc 

Pht 4.ihe Water Very Clean at Lamela Step Process
 
In Metal Surface Inc.
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Pht 6.Safety Equipment He Has used for taken
 

Chemical Solution in Metal Surface Inc.
 

7. Sludge in Metal Surface Inc
Ph 
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Pht 8.Jack Morgan and busan, in Electrolizing Inc
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Pht 10. 	Facilities Waste Water Treatment
 

in Electrolizing Inc
 

Pht 11. 	Filter Press, in Electrolizing
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Pht 12. Presentation by Lawrence Livermore National
 

LaboratoryLLNI)
 

Phi 19. £quipmentkTipe S-?,Capaciiy 5GPM)
E... TT 

in W.T.S. Inc
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Pht 14. Conductivity Meter System in Acteron
 

Corporation
 

Pht 15. Spray Rinse/Counter Flow System
 
in Acteron Corporation
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Pht 16. Drag Out TanX Gold,in Acteron Corporation
 

Pht 17. Shower/Eyewash Station,in Acteron Corporation
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Pht 18. Facilities W.W.T.,in Acteron Corporation
 

Pht 19. Filter Press,in Pcteron Corporation
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Pht 21. Shower/Eyewash Stationin Santa Clara Platin
 

BEST AVAILABLE COPY 



ht 22. Oven iryer,in-Santa Clara Plating
 

1- 7. 4. 

in Santa Clara Plating
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Pht 24. 	yrocess Chloronization,in santa Clara
 

Water rollution Control
 

rl7 .... 

pht 25. 	 Meeting with dim Mii-e,in itmica. 

Solution Inc 
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CURRICULUM VITAE
 

Name: 

Address: 

Age: 


Place of Birth: 


Nationality: 


Martial Status:
 

Language: 


Work Experience: 

1992 - Present 

1990 - 1992 

1989 - 1990 

Education: 

1985- 1989 


Suryanurdian Syafei 

'-,cesia 

:Englisn Iair n spoKen and written) 

PT Paci Kor:'"' P v.i 
Eectronic - . ufacturer 

Assistant to the Head of Laboratory 

PT Sukma Beta Sempuma, Bekasi 
Electronic Manufacturer, producing printed circuit board 

Process Engineer 
In addition to the R&D job, responsibilities included 
controlling chemical condition in plating area, etcning and 
some materials. Also responsible for evaluating the 
process and doing the trouble shooting during the process 

PT Rudy Soetadi, Bekasi 
Cosmetic Manufacturer 

Lab/Research & Development Staff 
-eE::cns;ble for checking raw material visually, chemically 
ar'd micrcbiologically 

Academy of Analytic3l Chemistry 
f1raduated and awarded Diploma Degree 

jmenustik
Rectangle
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Wol~d Environmcnt Cencer 

CHARLES JONG HWA HONG i 
DEPUTY PROJECT INAER 

WORLu E.vIHONIENT Cr.NTr 
419 PARK AV.'NUR SoUli 1212) 081.4700 

SUIT. 100 TLX 201200 EOv..r-r 
N.W YORK. N.Y. IOl FAX -2t263-s0: 

Univery ofCaofifofr 
Lj Lawrence IUvermore 


National Laboratory
 
Jack W.Dini 

Section Leader

Matedis Fabricaticn Division 

P.O. Box 808. L-332 (510) 422-8342 
Iivermore. CA 94551 FAX (5101 422-1290 

Glen C. Neustedter '". 
President 

______.CO 

Wastewater Treatment Systems Inc. 
1235 Elko Drive 
Sunnyvale. Californua 94089 
Telephone: (408) 541.8600 
FAX: (408) 541-8615 ,.-, 

John B. Strandberg, P.E. 
Sr. Chemical Engineer 

Wastewater Treatment Systems Inc. 
1235 Do Drive 
Sunnyvale, California 94089 ,3101 
Telephone: (408) 541-8600 
FAX: (408) 548615 ,.,,... 

fl CHEMICAL SOLUTIONS, IN( 
ENVIRONMENTAL CONSULTIN( 

JIM MIILLE 
PRESIDENT 

Helping Induity'.Weet Ii Environmental Goal 

400 Win Slreel, Swile 203 Tel: (510) 426-181
Pleasanton. CA 94566 Far. (510) 426-164 

SMITH, BUCKLIN & 
ASSOCIATES, INC. 

MARK A. ISo,. ..[ANO, 

MaInecr Su,te JIo
Li.. \vlc. Office Shcm.in 'k.I CArI%1I ULM\ 

Chlicago \V.'shingtonn of. ,m. ,ng,.ic~s Dru.,icls 

E A 

URFACES, 

INC. 
6060 SHULL STREET BELL GARDENS, CA 90201-0521 
(310) 927.1331 (714) 521-4112 
(213) 773-4050 FAX (213) 773-4055 

BRUCE F. NIELSEN 
PLANT ENGINEER 

45,000 SQUARE FEET OF PRECISION PLATING 

SAM BELL 

PRESIDENT 

(,, 271331 
METAL SURFACE. INC. (2131 773.400 
6060 SHUu. ST..P 0 ,ox 21,0 17141 21.4112 
BELL GARONS. C.ALIFORNIA 9201.0521 12131773.4055 

".-- .. .' I F 70ry 



&ecJACKy _MORGAN 	 Thom& L 
PLAN MAN GI[R(408) 
 727-9315 ext 

FAX (408)748-0
 
doech 


speci-sts 
 , 	 CLARACO, "
CC 
I147 Io.uon A,t., 70c1 Comus O 


l 7M4U97C8.IW bo0samo.. T'MA412O 

13 Gnam S 
Sant Cla. 

741.7174r'Wt3) 	 (7131471..AIZ 95050-3 

4"ft 	 FAX (408) 945-5442 1 c 

ALEX EKSTER P.E., Ph.D.SALIXRY NINEERE 	 Mark Rothweiler 
OPerationslField Services 

CITY OF SAN JOSEWATER POLLUTION CONTROL700 LOS ESTEROS ROAD. SAN JOSE. CA 95134 I 3065 N.Sunnyside (209) 291-814Ce: 
Fresno, CA 93727 Fax: (209)291492
 

unlrTED AIRUnlBS 

n,, uni ED Thomas w. Sinclair 
Environmental Engineer 

Mr ua r 	 Environmental Atfairs/Legai
 
45500 Fremont Boulevard 
 Steven F. Sulglt Unitel AlinesFremont, CA 94538 U.SA Sten . BUd 49rinsL 
(510) 498-5797 	 Faclities and Eng. Bldg. 49- SFOFL
FAX (510) 770-4160 	 (415) 634-4576 San Franclco Int'l Airport

FAX (415) 634-4551 San Frncl=o,CA 9412&3aX 

Jim Elliott 
Markering Manager 

process S /t /f0. 

510/820-7583
824 MATA3OERA ORCLE OANVLLE - CA 94526 
408/241.1533 •FAX 408/241.-21I
960 SARATOGA AVE. * SUITE 213 * SAN JOSE - CA 95129 
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EXL.2UTIVE SUMMARY 

The World Environment Center in cooperation with the United States Agency for InternationalDevelopment has launced waste minimization project for pulp and paper industry in Indonesia.The present two-week study tour to the pulp and paper facilities in the United States is one 
of the activities included in the program. 

The objectives are to provide intensive training in waste minimization program and practices.The experience gained during the study tour will be disseminated to other Indonesian pulp and 
paper industries in a workshop. 

The study tour was conducted at 

i) Willamette Industrial Inc. 
Marlboro Mill
 

2) Sonoco Product Company
 
3) Union Camp Corporation
 

Eastover Mill
 
4) Weyerhaeuzer
 

Flint River Operation
 
5) World Environment Center Inc.
 

Headquarter

6) National Council of the Paper Industry for Air and Stream Improvement


Gainsville Branch and New York Headqudrter
 

To further improve the environment and economic performance of pulp and paper industry inIndonesia, the following activities are recommended: 

i) Hold a one day seminar for top executives in which the economical and environmental
benefits of waste minimization is introduced 

2) In view of the presewn situation of pulp and paper mills in Indonesia, the most effective lowcost/no cnst practices that can reduce the discharge of pollutant and provide economicincentives is water conservation. Workshops detailing in this topics and demonstration 
project would be very helpful. 

3) In order to have better understanding of the existing pulp and paper mill conditions,especially in the generation of pollutants, pollution and possible waste minimization
practice loads, strengthening in the following fields are needed: 

- Develop Indoneisn pulp and paper technology information center - Develop mill auditing skill and air emission measurement know-how. 
- Develop joint practical research activities supported by existing mills 

Some major findings during this study tour are as folows: 

- Waste minimization technologies which have been put into practice are: 

- Oxygen de!i ification beforo bieaching process

- Substitution of chlorine with chlorine dioxide in bleaching process
 
- Water recycling aid reused in the entire mill
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- Spill prevention and accidental discharge hold up by having surge pond, back up clarifier, 
sludge pond, holding pond etc 

- Soda pulping process recovery system using a lime kiln as recovery furnace 
- Odorous gas handling by burning in power boiler or incinerator 
- No chemical treatment is used in waste water treatment plant. Usually the treatment 

consists of separation of suspended solids and biological treatment by very big aerated 
lagoons. All basins and lagoon are lined only by clays 

-WEC has launched a very good technogy transfer program on introducing waste 
minimization practices throughout the world 

- US pulp and paper mills have benefited much by the research done by NCASI 

-A A 



WORLD ENVIRONMENT CENTER 

INDUSTRIAL WASTE MINIMIZATION PROJECT 
INDONESIAN PULP AND PAPER INDUSTRY 

UNITED STATES STUDY TOUR REPORT 

Hendayani T. Adisesha 

INSTITUTE FOR RESEARCH AND DEVELOPMENT OF CELLULOSE INDUSTRY 

I. INTRODUCTION 

The World Environment Center (WEC), through a cooperative agreement with
United States Agency for International Development (USAID) 

the 
in Indonesia is

supporting 
 sustainable development by strengthening environmental management
policy and practices in several sector of industries through waste minimization 
programme, one ok' which is in the pulp and paper industry. 

The waste minimization programme consists of: 
I.Factory assessments 
2. Technology cooperation and training workshops 
3. Study tours and workshops 

Waste minimization assessments have been conducted at four Indonesian pulp and 
paper facilities over the past fourteen months. The assessment focussed on the
identification of low cost/no cost practices and techniques that can reduce the 
discharge of pollutants and provide economic incentives. 

Upon completion of the assessments a technical waste minimization workshop for the
pulp and paper industry was held in Jakarta, July 1993, for 40 industries, 
government and non government managers and design engineers. The workshop
summarized assessment observations and presented Indonesian waste minimization 
experience to other pulp and paper industries. 

This report is a two-week study tour report to the pulp and paper facilities in the
United States. The tour was coordinated by WEC. The objectives is to provide intensive 
training in waste minimization programs and practices in the pulp and paper
industry in US and upon return to Indonesia, the study tour participants will conduct 
a waste minimization workshop for the Indonesian pulp and paper industry detailing
their experiences in the U.S. Pnd in Indonesia. 

I. DETAILED DESCRIPTION OF THE STUDY TOUR 

Date : October 23 - November 3, 1993
 
Tour coordinator : Charles Jong Hwa Hong 
 - Deputy Project Manager, WEC 

~B~i 



Participants. 

1. Ir. Widya Tjahyana Lauwangsa - PT. Pakerin 
2. Jr. Darono Wikanaji - PT. Kertas Leces 
3. fr. lyan Suwargana - Environmental Impact Management Agency
4. Jr. Warih Suprindi 	 - PT. Surabaya Agung Kertas 
5. Jr. Zulkifli Lubis 	 - PT. Indah Kiat 
6. fr. Hendayani T. Adisesha - Institute for Research and Development of 

Cellulose Industry 

The sponsorship reference is attached in Appendix 1. 

Corporation and agency visited 

No. Date Corporation/Agency 	 Persons met 

1. October 25, 1993 	 National Council of the Paper Industry Ashok Jain 
for Air and Stream Improvement Regional Manager
(NCASI) 
3434 SW 246 Avenue, Gainesville 
Florida - 32607 
Phone: 904 377 4708 x 224 
Fax. :904 371 6557 

2. October 27. 1993 	 Willamette Industries Inc. W.Martin Barfield 
Marlboro Mill, P.O. Boi 673 Techn. Services Manager
Bennetteville, South Carolina Orag Fullenwider 
Phone: 803 479 0200 
Fax. :803 479 0608 

3. 	 October 28, 1993 Sonoco Product Company Philip Wichard
 
Hartsville, South Corolina 
 Chemical Recovery and 

Waste Water Manager 
4. October 29, 1993 	 Union Camp Corporation Wesley A. Foy 

P.O. Box B, Eastover, South Carolina Techn. Control Manager 
Phone: 803 353 7700 
Fax. : 803 353 7981 Doug R. Lazar 

Senior Application Eng 

James P.Wilkowski 
Env. Eng. Manager 

5. November 2, 1993 	 Weyerhaeuser Russell K Stevensson 
Flint River Operation Plant Env. Manager 
P.O. Box 238, Oglethorpe, Georgia
Phone: 912 472 2527 Frank D. Wohrley
Fax. : 912 472 5508 Env. Project Engineer 

6. November 3, 1993 	 World Enviromnent Cr'nter Romnald Michalek 
419 Park Aveu.z, South Suite 1800 Vice President 
New York, NY. l016 Techn. Programs 
Phone: (212) 683-47?)O
Fax. ;(212) 68! -'053 

7. November 4, 1993 	 National Council of the Paper Indulry Dr. Isaiah Gellman 
for Air and Stream Improvement President 
260 Medison Avenue, Suite 1 I105 
New York, NY. 10016 
Phone: (212) 532 9000 
Fax. : (212) 779 2829 

The agenda of the visit could be found in Appendix 2 
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Ill. FINDINGS 

111.1. Willamette Industries Inc., Marlboro Paper Mill, Bennettsville 

Established 1990 

Products Uncoated alkaline printing and writing paper 650 
tons daily
 

Plant site 1,800 acres
 

Raw material - Hardwood and softwood 
 chips from harvest 
operation and milling leftovers from Willanette's 
plywood plant and other wood product firms 

- Whole trees from pulpwood thinning from 
timberlands 

Fiberline - 6 digesters each can hold 88 tons of chips 

- Hardwood and softwood cooked separately with 
kraft process, cooking time II hrs 

- No blowing process, he pulp mixture is pumped out 
of the digester (produce fiber strength 15% higher) 

- Oxygen delignification (extended cooking process) 
to remove more lignin prior to bleaching process 

- 3 stages bleaching process (C/D,E,D) 30% CIO, in 
hardwood, 50%/G CIO 2 in softwood 

Chemical Recovery - Low odor recovery boiler 

Other Steam sources - I Hogged fuel boiler 

- I Package boiler for back-up in cold weather, use 
natural gas 

Calcium Carbonate
 
manufacture 
 a small on-site company bubles the carbon dioxide 

released from the lime kiln through lime 

Environmental Control Based on 840 tons per day pulp 

- Lift station 15 MGD 

- Primary Clarifier 
2,5 MG, 0 195 ft, depth 9 ft, surface load 500 
gpd/sqft, retention time 4 hrs, removal efficiency 
90% settleable solids, 10%/9 BOD 
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- Screw press
50% solid content, 17 dry tons/day sludge (operate 
at 35 dry tons/day) 

- Sludge lagoon
 
one acre (in case screw press fails)
 

- Surge basin 
3 acres x 15 R, cap. 14,7 million gallons (in case of 
hydraulic overloads, later pumps back to primary
clarifier or aerated stabilization basin. The content 
can also overflow to a polishing pond) 

- Spill basin 
The same as surge basin (use in case of high
strength waste water flow. Gravity flow to the lift 
station or aerated stabilization basin can also be 
used as an alternate clarifier during primary clarifier 
maintenance period) 

- Aerated stabilization basin no. I 
Lined with 24 inches of compacted native clay 2,000 
ft long, 400 ft wide, 15 ft depth, cap. 90 million 
gallons. 6 days retention time, organic loading rate 
1.3 lb BOD/day/1,000 cubic ft 

- Aerated stabilization basin no.2 
The same as ASB no. 1, operated in series with 
ASB no.1, 13 aerators, (9 in ASB no.I and 4 in 
ASB no.2) 75 hp each. DO = 0-1 ppm, 0.4 lbs 
biological solid/lb of BOD removal 

- Polishing pond no.1 
Line with 12 inches of native clay, 30 acres x 15 
ft depth, cap. 293 million gallons has 175 hp 
aerator near outlet (normal operation filled to a 
depth of 4 ft or less) 

- 2 diffusion header
 
To discharge treated waste water to the river
 

- I Domestic lagoon 
Lined with 12 inches native clay a single lagoon 
divided into two cells by a curtain, first cell 100,000 
gallons with a 3 hp aerator. Second cell 75,000 
gallons with I hp aerator, removal rate 90/ for 
BOD and TSS. 
The treated waste water is disinfected with chlorine 
tablets to reduce fecal coliform count to less than 
1,000 per 100 ml before flowing to ASB no.1 

- Solid waste 
The clarifier sludge is dewatered in a screw press, 
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no polyelectrolyte is needed. The sludge which has 
50% solid content is burned in hogged fuel boiler. 
Solids collected on bar screen and skimmed material 
from clarifier go to Marlboro County landfill. 
Dewatered sludge at 50% solid content is burned in 
the hog fuel boiler, sludge from the sludge lagoon 
can be air-dried and removed to on-site Willamette 
Landfill 

Diagram of effluent system can be seen in Appendix 3. 

Sectional waste water 
flow rate Browstock 1.270 MGD 

Bleach plant 0.840 MGD + 1.58 MGD 
Chemical recovery 0.922 MGD 
Utilities 0.543 MGD 
Wet lap/Paper making 8.500 MGD 

The above figures are achivied by recirculating the 
white water to bleach plant, condensate from chemical 
recovery to brown stock washing. warm water from 
every section is recycled back from reu'.e. 

Air emmission - 2 scrubber system in bleach plant one with white 
liquor, the other with caustic solution 

- Gas emission goes to tray type steam stipper clean 
condensate goes to pulp washer 

Management : - 250 personnel in total , 4 shifts 
- Organizational structure 

Plant manager
I I 

Papr line Fiber line Recovery & Utilities Manufacturing 
Services 

- Stock - Wood yard - Recovery boiler - Engineering
Preparation - Pulping - Evaporator - Test service 

- Finish Product - Bleaching - Lime kiln - Special 
- Shipping - Water treatment management 

- The operator in every unit also do maintenance job
of the machineries in their unit. Only special
maintenance job is taken care by manufacturing 
services 

- There were no conflict between production unit and 
end of pipe treatment unit mainly because the mill has 
a good design to prevent operation up-set 
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- The mill should let the EPA knows of the situation 
when they exceed the pollution regulation, like for 
instances when a scrubber is being repaired. Severe 
punishment can be put on them if they knowingly and 
willfully polute the environment. 

111.2. Sonoco Product Company 

Established :1900 

Product 	 Corrugated medium 500 ton/day
 
Paper cone, paper core
 ) 500 ton/day 

Grocery sack, Paper can 

Raw material 	 Old corrugated carton and hardwood for
corrugating medium. OCC + Old newsprint fo" other 
products. 

Pulping •	Batch digester (340 ton pulp/day) Cooking liquor: 
10% NaOll + 90% Na2CO 3 or 100% Na2CO3, 250 lb 
Na2CO 3/ton pulp at 7/a moisture content. Using 150 lb 
stream to p oduce 305*F cooking temperature. Yield 
81 %. 

Paper machines 	 I Fourdinier for corrugated medium, 7 cylinder 
machines each wii 5-7 vats for other products. 

Chemical recovery 	 (see process flow diagram in Appendix 4.) 
3 stages evaporators to concentrate the cooking
liquor from 8% to 400 solids content, 2 stages 
evaporators to further increase the solid content to 
50%. 
The hot thick cooking liquor is burned in a Bartlett 
Snow lime kiln which is 100 ft long and 10 ft in 
diameter. The sodium carbonate formed drops into a 
dissolving tank which contain water. The gas from 
lime kiln goes to waste heat boiler to produce steam 
which together with power plant steam is used for 
black liquor evaporation. From waste heat boiler the 
gas goes through gas cooler, venturi scrubber and 
demister absorber before being released to the air. 

Waste water treatment 
plant (for process flow diagram see Appendix 5.)

For the whole 1000 ton/day production the local 
water consumption is 3.5- 4.0 MGD. 
The uncontact cooling water which is 2-3 MGD is 
discharge directly to tfc Black Creek. The waste water 
treatment plant consists of: 
- 1 iterobic lagoon 

24,300,000 gallons capacity. 5 days retention time 
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covered with plastic. The 	gas is burned (3 flare) 
- I aerated lagoon 

40,000,000 gallons capacity, 4 aerators 100 hp each. 
14-16 aerators 50 hp each, 10 days retention time 

- 2 settling basin 
Capacity not known 

Solid Waste 	 Ways of dispose, 
- Bum in waste boiler for OCC reject sludge 
- Incinerator/gasifier for waste water treatment sludge 
- Land fill (lined with high density polyethylene) for 

other solid wastes 

Management 	 Organizatio,,W structure 

Plant manager 

P 	 paper Recovery & waste water 

111.3. Union Camp Corporation, Fine Paper Division, Eastover, South Carolina 

Established in 1984 on 4,400 acres land at Eastover 

Product 	 - Medium waight fine paper (46-55 basis weight) 
phase I 600 TPD, phase "i rebuilk to 800 TPD 

- Light weight fine paper (33-46 basis weight) 660 
TPD (1991) 

- Market bleached kraft pulp softwood pulp and 
hardwood pulp 500 TPD (1991) 

Pulping 	 2 Continuous Kamyr digesters 

Pulp drying 	 Fourdriniers Valmet-Ahlstrom wet end 192 inches 
wide. 215 FPM max speed, Flakt compact dryer,
Lamb cutter layboy and Bale line. 

Bleaching 	 Oxygen bleaching, OC/DED at Union Camp Franklin 
Plant, only the oidest of three bleaching lines still uses 
chlorine. The second oldest uses n oxygen bleaching 
process and the newest work with ozone. Data on 
comparisons of the benefits of oxygen bleaching and 
ozon bleaching are given. Some important figures are 
as follows (more can be seen in Appendix 6.) 
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O.1 pulp 

TDX (kg/ADMT)
 

In bleach plant emuent 
TOX (kg/ADMT) 

Chloroform generation 
Total (kg/ADMT) 

BOD (kg/ADMT) 

COD (kg/ADMT) 

Color (kg/ADMT) 

AOX 

Chlorinated Organics Cenicit 

_CEDED OC/DED OZED Frerdin line 

0.28 0.13 0.04 

6.50 3.00 0.08' 0.14 

0.18 0.08 0.002 0.00017 

16.00 6.50 2.00 1.8 

65.50 22.50 6.00 5.6 

185.00 41.50 1.50 0.9 

< 1-5 peb 

a) level depends on the amount of chlorine in chlorine dioxide used 

Paper machine - EO I 	 Voith Duoformer Twin Wire 
372 inches wide 
3,000 FPM max. speed 

EOII : 	 Beloit Bel Bail 11 
372 inches wide 
4,400 FPM max. speed 

Odor control system 	 The non-condensible odorous gas which consists of 
hydrogen sulfide (H2S), methyl mercaptan CHJSH, 
dimethyl sulfide (CH3 )2 S and dimethyl disulfide 
(CH 3)2S2 is treated in two different system, i.e., dilute 
system and concentrated system 

The sources in dilute system (<25% explosive limits) 
pre: 

- Chip bin Knotters / conveyors 
- Blow tank Foul condensat tanks 
- Brown stock washers Pressure filters 
- Black liquor foam tanks Miscellaneous sources 

The gas which amount to 200,00 ACFM is transported 
by fan to power boiler for incineration. 

Lower volume (800 ACFM) of concentrated non­
condensible gas originated from: 
- Steam vessel Stripper feed tank 
- Flash tank Turpentine tank 
- Evaporator condensers 

The gas is transported by stream eductor and burned 
in stand-alone incenerator with scrubber or power 
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Air Pollution Control 

Solid waste 

boiler as back up. The stripper off gas is sent to 
rectification column or incinerator as back-up. 
The regulated pollutant. The source and ways to 

control the pollution are as follows: 

Pollutant Sources Control 

Particulate - Recovery furnace 
- Power boiler 

Precipitator 
- Precipitator 

- Lime kin - Precipitator 

SO, - Power boiler - Low sulfur fuel 
- NCO incinerator - Scrubber 

NOX - Power boiler - Burner design 

TRS - Pulp mill - Incinerator 

Chlorine - Bleach plant - Scrubber 

Effluent treatment (see Appendix 7.) 

The in-plant measures taken are sewers segregation
between process and bleach plant effluent and spill
control by oil stosage diking, paving, curbing and 
spill recovery. 

Effluent from woodyard, pulp mill, paper mill, 
evaporator, power and recovery, cauticizing and pulp
dryer flows through bar screen to clarifier. At mix 
box the effluents from bleach plant, demineralizer and 
chemical preparation comes in to be mixed with 
effluent come out of the clarifier (25 MGD in total).
Through splitter box, the mixed effluent is diverted to 
two flows. Each flow goes through 2 aerator 
stabilization basins which has 9 aerators of 75 hp each 
and a retention time of 7 days each. Further treatment 
is in final sedimentation pond. The effluent treatment 
system has a holding pond of 30 days capacity and a 
foam separator (100 ft drop) before discharging the 
effluent through diffusers to the river. 

To ensure that regulation can be met at all time the 
facilities are also equipped with back up clarifier and 
surge pond. 

The solid waste which consists of primary clarifiers 
sludge is dewatered by belt presser. Power boiler fly
ash. recausticizing grits and dregs and pulp mill knots 
and reject are dumped for landfill in an area which
has been lined with clays. The leachate goes to 
treatment plant. 

9 



Management 	 -Union camp has more staffs, operates in a team 
concept and emphasizes in-house training and 
employee involvement 

- Union camp takes a pro-active approach to 
environmental issues. They develop chlorine free 
bleaching technology and installed it at the Franklin 
Mill 

-1,60% of total sale is used for research and 
development 200 employees involve in research and 
development work. 

111.4. Weyerhaeuser Company 

Flint River Operation, Ogglethorpe 

Established :1978/79 

Product 	 Bleached softwood kraft paper grade and dissolving 
market pulps 930 tons per day 

Raw material 	 Softwood whole tree log, chips 

Log yard 	 - log yard water recycle
 
- rechipper for over-sized ch'D
 
- bark and fines for waste fuel
 

Pulping 	 Impregnation vessel; Kamyr 3 stages vapor phase 
continuous digester; oxygen deliqnification. Pressure 
diffusion washer after digester; 2-stage brown stock 
diffusion washer; 3-stage post oxygen diffusion 
washer; closed screening room. 

Bleaching 	 100% CO 2 , D1-Eo-D 2 stages using white water 

Pulp drying : Fourdriniers: 1240 inches trim , 29 -pass dryer 

Chemical recovery 6 - effect evaporators, turpentine and soap recovery. 

Water sources 	 10 MGD from Flint River, 0,8 MGD ground water 

Effluent treatment plant: 	 Cap. ± 12 MGD 
Pulping and bleaching effluent are mixed before bar 
screen Ilthen enter waste clarifier. Further t'eatments 
are in 

1 lagoon - 5 days retention time 
9 aerators 75 hp each 

2' lagoon - 9 days retention time 
6 aerators 75 hp. 

Stabilization pond - 10 days retention time 
I aerator 

Holding pond - 660 MMG capacity 
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Emergency spill basin located before bar screen, cap.
1.7 MMG. Water and waste water initial cost (1979­
82) USS 13.500.000 (excluding land cost). Operating 
and maintenance cost of water and waste water US$ 
1.998.000 in 1992 (± 5%of pulp price). 

Management Mill structural organization 

Plant manager 

i I 1 - I 
Landfimber 

r ­ ~I I 
Manufacturing 

Land Harvesting 

I I ,I , I 
Wood 
yard & 
pulping 

Utilities 
Waste water 
treatment 

Product Maintenance 
Store room 
Spare parts 

Engineering 
Quality 
control 

Finance & 
administration 

System 
information 

Land fill 
Environment 

Flow diagram of the process can be seen in Appendix 8 

111.5. National Council of The Paper Industry for Air and 
Stream Improvement Inc. (NCASI) 

The visits were done to NCASI Gainsville and NCASI headquarter in New York.
NCASI was founded in 1943 by the pulp and paper companies in the United 
States to carry out environmental research for pulp and paper industries. At 
present the organizatioii iis 100 employees with a yearly budget of $ 100 million 
funded by 90% of pulp and paper member companies. 

In total, NCASI has 4 study sites which are in New York, Washington, Boston 
and Gainsville. Each site has each own specialty. Like in Gainsville they
concentrate on air emission. In Washington the impact on marine sp. In Boston 
modelling of surface water. Beside doing study on pulp and paper pollutant, the 
source and the environmental impact, NCASI also provide information on waste
minimization technology stud.es through their Technical Bulletin series. 

The NCASI in Gainsville has mrny sophisticated apparatus for air quality studies. 
Among other Atonic Absorption Spectrophotometer equipped with permeation
tube system. HPLC with ion chromatography etc. 

The discussion at Gainsville was on the subjects like special features in each mill
which we were going to visited, especially on waste minimization practices, some 
US pollution control regulation and effluent treatment processes. 

Discussion with Dr. Isaiah Gellman at NCASI headquarter in New York was 
among others concerning the possible for IRDCLI to have access to the
publication made by NCASI and to distribute the information further to
Indonesian pulp & paper mills. IRIDCLI would write a request letter for that. The' 
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study tour participants have received a bulletin concerning testing andcurrent 
index of NCASI technical bulletines and special report. Upon request, NCASI 
would supply some literatures and the delivery will be taken care by WEC. 

The possibilit,' of assisting Indonesia to set up similar activities as donea by
NCASI was also discussed. Knowing the experiences and the benefits of doing
cooperative study of identifying, understaning and responding to public health and 
environmental impact of pulp and paper mill operation would be very valuable 
for improving the environmental and economic performance of pulp and paper 
mill in Indonesia. 

World Environment Center Inc. 

The World Environment Center is a not for profit non-advocacy environmental 
organization. WEC was founded in 1974 with seed funding from the United 
Nations Environment Programme, Independent since 1981, today the center is 
funded by industry, government, international organization, corporate or private 
foundations and private citizens. 

The objectives of WEC are: 

- Demonstrate measurable environmental and economic benefits from no-cost 
or low-cost waste minimization activities. 

- Train in-country engineers 

- Introduce waste minimization practices throughout the industry. 

The center has thre major programs : 

- The International Environment Forum ( IEF) 
The IEF is a group of 61 major multinational manufacturing corporations 
which operate on six continent. Senior policymakers around the world met with 
IEF for off-the-record discussion of environmental, health, safety and recource 
management issues. 

- The International Environment Development Services ( IEDS)
Using volunteers and experts from IEF and other industries, government,
academica and non-government organizations. IEDS provides 
assistance to developing countries throughout the world. The prese,, 
is one of their I.DS program. 

pro-bont 
tudy tour 

- WEC gold med.! for International Environmental achievement. 
Several past recipients of WEC gold medal are Xerox Corporation (1993), The 
Procter and Gamble Company (1992), Rohm and Hass Company (1991), IBM 
Cooperation (1990) 
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IV. CONCLUSIONS AND RECOMMENDATIONS 

IV.I. Conclusions 

During this study tour, some important findings are as follows: 
- WEC has launched very good technology tranfer program on introducing waste

minimization practices through out the world. Indonesia can benefit much from 
the pro-bono assistance given to developing countries. 

- The existance of NCASI in the United States since 1943 has proved thatjoined research programs can be performed for the common benefits of pulpand paper indutries. The research topic cover identification of pollutants,
understanding the source and the environmental impact and also waste 
minimization technology. 

- The important feature of waste minimization technology which have been putinto practise commercially in the mills visited are: 

- Oxygen delignification also known as extended cooking process. This process removes more lignin prior to bleaching process, so that more lignin
can be used as energy in recovery boiler and less bleaching agent is needed.
Consequently less pollutants enter the bleach effluent. 

. Substitution of chlorine by chlorine dioxide causes a reduction of about 60%
BOD3, 65% COD, 77 %Coior and 54% TOX in kg/ADMT. 

- Water has been recycled to a level where consumption is around 60-90 per
ton product in 2 integrated mill, 45 m' per ton 

3 
in a pulp mill, and around

27 m per ton product in an unbleached integrated paper mill. 

- Spill provention is performed by having a good process and equipment
design in the fi.,st place. Further measures are by paving, diking and curbing
around spill prone area and by having a spill basin. The spillage is recycled
back as much as possible in a small loop. If by any chance the spillage is 
not recycled back, the flow to the treatment plant is regulated so a not to 
up set the treatment plant. 

Chemical recovery
The chemical recovery process in Sonoco Product Company is quite unique.
The pulping process is soda proces using sodium carbonate and small amountof sodium hydroxide. Evaporation is dono in 5 stges evaporators to bring the
black liquor to 50% solids content. The burning of black liquor is not in a recovery furnace, but in a lime kiln. The sodium carbonate formed drops into 
a dissolving tank. 

Effluent treatment plant

An effluent treatment plant in dhe mills visited takes 
 up quite a large
space. The process is based on sedimentation without chemical addition, then
follows by huge aerated lagoons. The retention time in the uvtod basin isusually more than 10 days with lots of 75 hp surface aerators. After aeration
basin, sedimentation pond is usually used for the separation of biological
sludge. Because of the low flow of te river in summer time, only a small 
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amount of effluent can be discharged to maintain the allowed quality difference 
between up-stream and down-stream river water, therefore a holding pond of 
20-30 days or even a 60 day holding pond exists. 

The multi layered measures to guard accidental discharges or in case of out 
of order situations are tmazing. Starting from in-plant good design, spill
control measures, spill recovery, and also surge ponds, spill ponds, back-up
clarifiers, sludge pond and one mill even has deep ditch surrounded the plant 
site. 

The effluent is discharged to the river by mean of diffuser which is extended 
to the centre of the river under the water. The use of diffuser is meant to
disperse the effluent quicker. The BOD level of effluent is usually below 50 
mg/i. The effluent is clear but the color is brownish black. All basins are lined 
with compacted clay from about 0.5 to I m thick, no concrete basin or stone 
lined basin are found. A concrete patch is put under every surface aerator to 
prevent erosion fiom fluid movement. The anaerobic basin in Sonoco 'is also 
lined with clay. The sui'frce is covered wiht polyethylene sheet ard the gas 
formed is burned in 3 flares. 

Solids waste handling
Log yard solids waste which mainly consist of wood bark is commonly burned 
in hogged fuel boilers. 3 from 4 mills visited dewatered clarifier sludge in 
screw presses. I mill uses 2 belt presses. A screw press is a lot smaller in size 
than a belt press. Steam is needed to lubricate the press. The solid content of 
the sludge comes out of a screw press is around 500/., twice higher as that 
comes out of a belt press. The dried sludge (50%) can be burned as fuel. The 
sludge from belt press together with other in-plant solids wastes are usually 
dumped for landfill. 

- Au iission 
The smelt around the relatively new pulp mills visited is very mild or even has 
no smelt. The dilute non-condensible odorous gases from blow tank, washer 
etc are burned in power boiler, while the concentrated ones from flash tank, 
evaporator etc are burned in incinerator or power boiler. For bleach plant and 
power boiler, steam stripper or scrubbers using white liquor caustic solution are 
used. Clear condensate is sent to pulp washer. For particulate matters, 
electric-precipitators are used. 

- Management 

- Willamette has a very lean staffs. Union camp has more staffs, operate 
in a team concept and carries out a lot of R & D works. 

- In most case, the operators in the mills are trained to do also maintenance 
jobs. Only special repairations are done by technical staffs. 

- The management for waste water treatment is placed under the utilities. No 
conflict of interest occurs between production unit and waste treatment unit 
mainly because the process and equipment design are good and the 
environmental awareness of all mill personne! are high. 
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In USA, EPA has developed self monitoring system for pollution
prevention. If in certain circumstances like equipment failure, the mill 
should surpass the environmental reguation, the situation ,hould be reported
immediately to EPA. EPA would check the case and monitor the progress
of counter measures. Heavy charges will be put to the executives of the mill 
who knowingly and willfully polute the environment. 

iV.2. Recommendations 

From the knowledge obtained during the study tour concerning the WECprogram, the NCASI activities and the development of pulp and paper industries
in the USA, to further zreprove the environmental and economic performance of
pulp and paper mills in Indonesia from the present situation, the following needs 
are identified : 

1) 	 A short one day seminar foy the top executives or the mills owners in which
the economical benefits of wuste minimization are clearly demonstrated. 

2) In 	view of the fact that most of the pulp and paper industries in Indonesia still 
consume quite a high amoun", of wwer, it wou!d have a nrere immcdiate
impact if the waste minimizaiicn program would emphasize on water
conservation. US 	pulp and paper mills and also NCASI have already a lot ofexperiences in this field. A workshop discussing detailed techniques, and
equipments about water concervation p-fAerably with case studies would be very helpfull. It would be more convincing if some demonstration projects
could also be implemented. 

3) 	 Lately Indonesia is experiencing a fast progress in pulp and paper industries.To support sustainable development and to implement environir -,-,u polices, 
a better understandirfg of the existing con6aon in relation with generanon
pollutants, pollution loads (liquid, solid and air) possible 

of 
waste minimization 

practice, existing end of pipe treatment and air pollution ,atement is
essential. In order to obtain this data which is 	 very important for mill
management and also for the Environmental Impact Management Agency
(Bapedal), strengthening in setting up the following activities is necessary. 

- Indonesian pulp and paper technology information center - Institute for
Research and Development of Cellulose Industry (IRDCLI) in Badung has
had some collections already, and IRDCLI has regular contact with all mills 
through 5efita Seluioa*M periodical. 

- Develop joint practical research activities for the common benefits ofexisting mills. The present need is not in conducting basic or very scientific
research activities, but more for assessment of mill conditions to supply data
for 	mill management and regulatory agency to make good decisions. 

- Develop mill auditing skill and the ability for air emisi analysis like air
flow measurement, the analysis of !otal reduced sulfur, non-condensible 
odorous gas component, AOX etc. 
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Appendix I - Sponsorship reference 

- ~v'orid tnV.T)n,.Ct cto ... .. ' ....3, -,,,, ....- , , 
Inrienesis CfTico Jif FHR Ravons %oldKar it 14 Inkusrvelav4O nua . 

Phone III2n Pin S U 

Kepada Yth.
 
Pimpinan nalai Pnalitian dan
 
Ponqembangan Industri RAluloma
 
u.p. Tbu Ir. Hfndayani M.S.
 
J1. Raya Dayeuhknlot 132
 
Bandung - 40259
 

Fax 1 022-502871
 

Jakarta, 7.9.1993
 

flPngan hormat,
 

Pertama-tama kami ingin menyampaikan, sekali lagi, terimn
 
kanih atan partisipasi aktif kontribusi dart
sorta B.B.S. pada

Waktu penyelenggaraan Lokakarya Minimimani Limbah Industri
 
Pulp/Kertas, di Jakarta pada aohir bulan Juli y.l.
 

Selanjutnya. perlu kaml informasikan bahwa sebagal tindak
 
lanjut dari Lokakarya tersebut, saeuai dengan paket program kerJa
 
W.E.C. dengan U.S.A.I.D., kami rencanakan untuk mengirim boberapa

pejabat teknioi dart nektor Industri Kertas ke Amerika Serikat
 
dalam rangka program "train-the-trainer" untuk kunjungan pelatihan

selama due minggu.
 

Pelatihan 
di Amerika Seriket ini diharapkan akan monghasilkan

tenaga-tenaga terampil khusuanya dalam prosedur "waSte a&sgagment­
dart "waste audits", yapmg dapat memborikan penataran/penyuluhan

kepada rekan-rokannya dikalangan Industri Kertas, 
 sebagal

"instructors" pads Lokakarya serupa, yang akan diaelenggarakan

pada awal tahun 1994, yang mudah-mudahan dapat kits lakeanakan
 
secara swadaya, tanpa tenaga-tenaga pakar asing, dalam bahasa
 
Indonesia aepenuhnya.
 

BAPEDAL, Departemen Perinduetrian dan USAID telah aepakat dengan
kai barns poiuang tt~licLas utiLuk ascstV &±iitc. --- )-L .. a-F
Serikat ini seyogianya diberikan secara prioritas kepada IndustrA­
inductri yang telah terbukti mendukunq program minimisaui limbah di

lokasinya maming-uasing, disamping trainee dart Bapedal dan Balal
 
Ponelitian dan Pengembangan Industri Soluloca.
 

http:tnV.T)n,.Ct


World Environmenr Centrer K'rli" F'Y* q I rd P ';teIt 104 A 
Indone~ia Office .11.H.1 R*'iUsfla5d K2v. II • 14akawr 12940. Indn 2li 

Phone: 511120 Paxit 11I91 

-2-

Sesuai dangan hal termebut diataa, dan sejalan pula deng:r
 
pengarahan Lembaga-lembaga tersebut diatas, maka kami mengharapkan
 
agar Ibu bersedia untuk menyampaikan calon "train*#" dari jajaran 
teknisi B.B.S., serta dapat renirimkan biodata dari calon tersebut 
kepada kami secepatnya. 

Kani mengerti bahwa waktu persiapan untuk program ini sangat
 
pendek, namun jadwal untuk pelatihan ini direncanakan untuk
 
disalenggarkan pada awal bulan Oktober y.a.d.
 

Bilamana ada hal-hal yang pelu penjelasan lebih lanjut, kami
 
mohon untuk disampaikan kepada kami dengan segera.
 

Atas perhatian dan kerjasamanya, sekali lagi kami ucapkan
 
terima kaeih.
 

Ore. 
 .H x'I.-Wir putra
 

WEC - In ernia orprioc 
Country Director 

P.S.
 
Terlampir kami eampaikan "write-up" 
dari experts w.E.C. di USA, sabagai 
indicator dan patokan untuk pAfCa­
lonan "trainee" tab. 



Appendix 2 - Agenda of the visit 

'" \W~~%'(
)rlId|".nvir( (-lll('r 11,1lTl'fi (nic I'mik Av.vim,,1,,mih %tilil.Moqlfl 	 Nc',w irk. NYt Imitls,
 

AGENDA FOR U.S. STUDY TOUR
 
INDONESIAN DELEGATES
 

Saturday, October 23, 1993 Wednesday, October 27, 1993 

* 	 Gainesville FI 0 	 Bennettesvfle, SC* 	 CCH arrives -, Meeting at Wiamette Mill 
* 	 Fairfield Inn Marlott Hotel 9:00am

6901 NW 4th Blvd. Mr. James Myers
Gainsville, FI 32606 Plant Manager
Tel: 904 332 8292 P.O. Bo, 673
Fax: 904 332 5292 Biennettsville, SC(same as tel - wait for them to Tel: 803 479 0200
switch over when faxing) Fax: 803 479 0606 

0 Ramada Inn Hotel
 
Sunday, October 24, 1993
 Thursday, Octob,, 28, 1993 

* 	 Gainesvlle, FI 
* 	 Delegates arrive 0 	 Trav- to
* 	 Fairfield Inn Marlon Hotel 0 	 Columbia, SC

(same as above) 0 	 Ramada Town House 
1815 Gervals StreetMt-nday, October 25, 1993 Columbia, SC 29201 
Tel: 803 771 8711 

* 	 Gainesville, FL Fax: W3 252 9347 
* Meeting at NCASI 9:00am
 
" Mr. Ashok Jain Fdday,October 29,1993
 

Regional Manager
 
3434 SW 24th Avenue * 
 Eastover, SCGainesville,F 32607 0 Meeting at Union Camp 0:00am 
Tel: 904 377 4706 x 224. Mr. W"e FoyFax: 904 371 6557 Technical Control Manager

* 	 Farlfeld Inn Maroft Hotel P.O. Box B 
Eaelover, SC 29044

Tuesday, October 26, 1993 Tel: 80 353 7700 
Fax: 803 353 7961 

0 Travel to Ramada Town House 

* 	 Florence, SCa 	 Ramada Inn Hotel Saturday, October 30, 1993 
2038 West Lucas Street 
Florence, .1*29501 * Travel to 
Tel: ON 669 4241 0 Atlanta, GA 
Fax: 80 665 8883 0 Embassy Suites Hotel 

3265 Peachtree Road, NE 
Atlanta, GA 30305 
Tel: 404 261 7733 
Fax: 404 262 0522 



Sunday, October 31, 1993 

* Atlanta, GA 
" Free day 0 
* 	 Embassy Sultes Hotel 

rVonday, November 1, 1993 

* 	 Travel to 
* 	 Perry. GA 
* 	 Comfort Inn Hotel 

1602 Sam Nunn Blvd 
Perry, GA 'ni 9 
Tel: 912 987 7710 
Fax: 912 987 7710 (same as tel 
- waft for switch over) 

Tuesday, November 2, 1993 

* 	 Oglethrope, GA
S Meeting at Weyerhauser 9:00am 

Mr. Russell Slevenson 
Plant EnvIronmenta' Manager 
P.O. Box 238 
Oglethrope, GA 31068 
Tel: 912 472 2527 
Fax: 912 472 5508 
Comfort Inn Hotel 

Wednesday, November 3, 1993 

* 	 Travel to 
• 	 Atlanta, GAINew York 
* 	 Roger Smih Hotel 

501 Lexington Avenue 
New York, NY 10017 
Tel: 212 755 1400 
Fax: 212 319 9130 

Thursday, November 4, 1993 

0 	 New Yor*, NY 
* 	 Meeting at NCASI 9:00am 

Dr. Isaiah Gelman 
Vice President 
260 Madison Avenue, Suite 1105 
New York, NY 1o016 
Te: 212 532 9000 
Fax: 212 779 2849 

Friday, November 5, 1993 

* Delegation departs from New 
York, t .Indonesia 



Appendix 3. Diagram of effluent syst~n inWillamette, Marlboro Pape- Mill 
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Appendix 4. Corrugating Division, Qieical Recovery Plant 
Sonoco Product Coapany 
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Appendix 5. Waste Water Treatment Plant 
Sonoco Product Paper Mill 
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Appendix 6 - The benefits of oxygen and ozon bleaching 

PERCENT REDUCTION IN EFFLUENT 

Using OZED Bleaching 
90 G.E. BRIGHTNESS PULP 

Compared to 

Reference Sequence COLOR BOD TOX COD 

Birch ODEDED 88% 76% 71% 58% 

Southern HD CEDED 99% 88% 98% 91% 

Southern HD O(D,.C)ED 96% 78% 97% 90% 

Eucalyptus CEDED 98% 87% 97% 88% 

Spruce/Pine O(D,,C)EDED 98% --- 97% 85% 

Hemlock/D. Fir CEDED 96% 91% 84% 92% 

Southern Pine CEDED 99% 88% 99% 91% 

Southern Pine 0(D,,C)ED 96% 69% 98% 73% 

POTENTIAL BENEFITS 

CHLORINATED ORGANICS
 
Southern PINE Kraft to 82 ISO 

CEDED OC/DED OZED 

on PULP 
TOX (kg/ADMT) 0.28 0.13 0.04 

in BLEACH PLANT EFFLUENT 

TOX (kg/ADMT) 6.5 3.0 0.08 

CHLOROFORM GENERATION 

total (kg/ADMT) 0.18 0.08 0.002 

a. Level depends on the amount of chlorine In the chlorine dioxide used 



Appendix 7. Union Camp Effluent Treatment System 
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Appendix 8. Waste and Water Treatment 
WeerhaEser Ompany, Flint River Operation 
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Laboratory Tour at NCASI Gainsville 

Discussion at NCASI Gainsville 

I,
 



Discussion at Willamette Industries Inc., Marlboro Paper Mill 

Bleaching Plant at Marlboro Paper Mill 
Oxygen delignification tower at the back right side 15)
 



Influent at Marlboro Paper Mill 

Clarifier at Marlboro Paper Mill z 

3 



Clarifier overflow 

A 

A screw press for sludge dewatering at Marlboro Paper Mill 



Treated waste water discharge through diffusion header 
into the Great Pee Dee River 

So P 

Sonoco Product Company 



Anaerobic lagoon Sonoco Product Company 

aerobic lagoon Sonoco Product Company '9 6
 



Union Camp Corporation Eastover Mill 

The whole study tour participants and
 
Union Camp exceutives at Eastover Mill
 



Discussion at Weyerhaeuser Company Oglethorpe 

Discussion at WEC, New York 



Discussion at NCASI, New York 
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I. EXECUTIVE SUMMARY
 

During October 24 to November 5, 1993, representatives of the Indonesian Pulp and 
Paper Industry participated in an Environmental Business Exchange (EBE) of 
environmental management practices and technologies implemented in four U.S. pulp 
and paper mills. The participants represented four Indonesian pulp and paper mills and 
two governmental agencies. The group met with senior managers of U.S. facilities 
to discuss methods of waste minimization and environmental system!technology 
management. Particular focus was given to assessing the transferability of 
technologies and management practices applied to wastewater treatment, water use 
reduction, chemical recovery and waste reduction/recycling. 

Funding for this project was provided through a Cooperative Agreemer,, between the 
World Environment Center (WEC) and the United States-Asia Environmental 
Partnership (US-AEP) and the United States Agency for International 
Development/Jakarta (USAID/Jakarta). 

This report summarizes technical reports submitted to WEC by the study tour 
participants. The individual study tour participant reports are attached as Appendix 
B. 

Funding for this project was provided through a Cooperative Agreement between the 
World Environment Center (WEC) and the United States-Asia Environmental 
Partnership (US-AEP!. 



II. INTRODUCTION
 

In response to the recent developing and strengthening of environmental regulations
in Indonesia, numerous organizations of Indonesia's private and public sectors have 
initiated efforts to enhance the ability of the pulp and paper industry to effectively 
meet both existing and emerging environmental standards/regulations. Close 
cooperation between the World Environment Center (WEC), the U.S. Government, the 
Indonesian Ministry of Industry (MOI), the Environmental Impact Management Agency
(BAPEDAL) and private industry has allowed for the development of a comprehensive
and integrated WEC Indonesian Waste Minimization Program. The EBE program, has 
effectively demonstrated that coordination and communication between regulatory
agencies and industry can result in the development of cost effective initiatives for 
minimizing waste, enhancing production and efficiency, and improving worker safety 
and health. 

Following up on two waste minimization assessments (1992) and one waste 
minimization workshop (1993) in Indonesia, a group of six Indonesians visited the
United States to exchange information regarding current technologies and best 
management practices implemented in four pulp and paper mills. With the assistance 
of the National Council of the Paper Industry for Air and Stream Improvement
(NCASI), WEC identified Willamette Industries, Inc's. Marlboro Paper Mill, Sonoco 
Paper Products, Hartsville, South Carolina Mill, Union Camp Corporation's Eastover,
South Carolina Mill, and Weyerhaeuser Company's Oglethorpe, Georgia Mill to be U.S. 
Study Tour host facilities. 

This report summarizes technical reports submitted by the participants. Please note 
that facility diagrams, presentation materials and photographs will not be presented
in this report, as they, as well as individual's impressions can be found in Appendix 
B - Participant Reports. 
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Ir. Darono Wikanaji 
Waste Water Treatment Facilities 
Engineer 
P.T. Kertas Leces (PERSERO) 

East Java, Indonesia 


Widya Tjahyana Lauwangsa 
Senior Engineer
P.T. Pakerin 
Surabaya, Indonesia 

Drs. Warih Supriadi 
Quality Control Department 
P.T. Surabaya Agung Industries 
Surabaya, Indonesia 

Hendayani Teguh Adisesha 
(USAID/Jakarta Funded) 
Head of Cellulose Derivatives and 
Pollution Division 
Institute for Research and Development 
of Cellulose Industries 
Bandung, Indonesia 

lyan Suwargana (USAID/Jakarta 
Funded) 
Directorate for Hazardous Waste 
Management 
The Environmental Impact Management 
Agency (BAPEDAL) 
Jakarta, Indonesia 

Zulkifli Lubis 
Vice Section Chief 
Environmental Protection 
P.T. Indah Kiat Pulp and Paper Corp. 
Jakarta, Indonesia 



III. FACILITY AND MEETING SUMMARIES
 

National Council of the Paper Industry for Air and Stream Improvement, Inc. (NCASI) 

On October 25, 1993, Mr. Ashok K. Jain, Regional Manager, Southern Region,
NCASI, hosted the exchange participants to discuss the study tour itinerary and 
exchange information regarding the regulatory climate of the U.S. pulp and paper 
industry and measures taken by the industry to comply with existing and emerging
environmental standards and regulations. NCASI, a private, non-governmental 
organization, was organized in 1943 through funding from the U.S. pulp and paper
industry to help the industry respond to increasing rtegulatory and social pressure 
regarding environmental issues. NCASI continues to be industry funded, with 
membership consisting of 95% of all U.S. pulp and paper companies. 

Mr. Jain explained that a major benefit of NCASI is that it allows industry to pool 
resources together for research and development for environmental technology and 
management advancement, saving individual paper companies the large capital
investment and staff time necessary to balance increased production demand and 
more stringent environmental regulations. 

The delegates showed - iuch interest in NCASI activities, particularly with respect to 
the free flow of technical information between U.S. facilities. Despite the highly
competitive nature of the pulp and paper market in the U.S. (and world-wide), the 
industry realized the cost effectiveness of designating one organization as a focal 
point for research and development of new technologies, particularly with respect to 
environmental control. 

As a result of the participants' interest in chemical pulping operations and corrugated
medium (card-board), a fourth facility (Sonoco Products Company, Hartsville, SC) 
was added to the itinerary. 

Key Issues: 

" Ms. Hendayani expressed interest in developing an organization similar to 
NCASI in Indonesia. Information collection and exchange is critical for the 
Indonesian industry to effectively meet environmental regulations, while 
keeping pace with the growing pulp and paper market. 

" Benefits of having an industry funded organization such as NCASI in 
Indonesia are: 

- response to environmental controls can be immediate and not dependant 
on governmental approval of funding allocated towards environmental 
technology/management research and development 



- implementation of advanced technology and management practices is more 
immediate, as it is based on needs and wants of the industry 

- top management of facilities may be more easily informed of changes in 
the environmental re ulatory climate, and can keep abreast of methods for 
keeping facilities in compliance 

* 	 The delegates requested additional information regarding NCASI and agreed 
to discuss future NCASI-lndonesia cooperation with Dr. Isaiah Gelman, 
President, in New York. 

* 	 Priority issues identified by the delegates for the Study Tour are as follows: 

- water use reduction/recycling and waste water treatment systems 
- surface water quality modeling 
- air 	pollution control technology and U.S. omissions standards 
- KRAFT emission standards 
- solid waste management, both on and off site disposal 
- improving I'acility management and increasing staff awareness of 

environmental ;sues 
- black liquor oxidation system design 
- U.S. hazardous waste regulation 
- total reduced sulphur (TRS) 
- sludge bulking - folic acid was suggested as a means of control 

Willamette industries, Inc. Marlboro Paper Mill, Bennettsville, SC. 

On October 27, 1993, the delegation toured the Marlboro Paper Mill in South 
Carolina. Martin Barfield, Technical Services Manager, and Greg Fullenwider, 
Technical Specialist, met with the group to discuss specific waste minimization 
applications and management practices. 

Commencing operations in 1990, the mill is the newest in the U.S. and implements 
state-of-the-art processes and environmental control technologies. The mill employs
200 people and operates 4 shifts a day (24 hrs./day). The Marlboro Mill is located on 
1,800 acres and produces approximately 750 tons of bleached paper aday from virgin 
fiber. 60% of the fiber source is from hardwood chips and the remaining 40% comes 
from soft wood chips. Present water consumption is 9 million gallons/day and 
wastewater is discharged into the Great Pee Dee River located near the facility. 

Because the mill was built from the ground up using the highest level technology 
available, there was a considerable investment in process and environmental control 
technology. The participants believed that many of the environmenta! control 
technologies irnplemented at Willamette would take some time to enter Indonesia, as 
it is not yet cost effective to do so. However, the mill did serve as a good example 
for future consideration. 



As a state-of-the-art facility, the mill uses: extended oxygen delignificaiton, non 
direct contact furnace (NDC), high level steam strippers for removinri TRS and 
methanol, electrostatic percipitators and wet scrubbers on all stacks, and implements 
a three stage bleaching process using chlorine and chlorine dioxide as bleaching 
agents. BOD discharge is currently 75% below Federal emissions standards. 

The participants were very interested in the management structure of the mill, which 
is based on a participatory approach wherein employees are grouped into teams. 
There is a strong emphasis on cross training between operations and maintenance, all 
operators have basic maintenance training and all employees receive regular health 
and safety training sessions. This cross training and team building has allowed the 
Willamette mill to operate efficiently with less staff. Suggestions made by any
employee are taken into consideration by senior management and staff is awarded for 
positive contributions. 

Key 	Issues 

* 	 The tour focused on observing:
 
- extended oxygen delignification
 
- steam stripper configuration
 
- non-direct contact furnace
 
- management organization
 
- spill control measures 
- digital monitoring system 
- secondary treatment facility and final discharge into stream (color) 

* 	 Water conservation at the Willamette mill was thought to be rather 
impressive.
 
- brownstock consumption :1.270 MGD
 
- bleach plant consumption :.84 IMlGD
 

chemical recovery system :.92 MGD
 
.utilities :.54 MGD
 

- wet lab/paper production :8.5 MGD
 

• 	 Wastewater treatment is not done by activated sludge (as it often is in 
Indonesia) but rather through a system of aerated lagoons. 

* 	 Sludge from the wastewater stream (50% solid) is burned in a hogged fuel 
boiler and solids collected are land filled. The -nill is currently evaluating 
options for land application of sludge. 

Sonoco Products Company, Hartville, South Carolina 

The exchange participants visited Sonoco Products Company's Hartville Mill on 
October 28, 1993. This facility was added to the agenda due to it's rather unique
chemical recovery system. The group was hosted by Mr. Philip Whichard, Chemical 



Recover and Wastewater Manager. 

rhe Sonoco mill was established in 1900 and has undergone much retrofitting and 
expansion as the facility grew in production output. The delegates were highly
interested in learning about measures taken by the facility over the past 90 years to 
keep 	pace with increased production and more stringent environmental regulations. 
The 	mill produces almost exclusively corrugated medium (500 ton/day) for cardboard 
boxes and paper cans/cones (additional 500 tons/day). The raw material for the 
process is mainly recycled corrugated cartons and some virgin hardwood stock. The 
mill 	has a total of eight (8) paper machines; one Fourdinier machine for corrugated
medium, and seven cylinder machines for other products. Total water consumption
for the facility is 3.5 - 4.0 MGD, which calculates to approximately 3000 gallons of 
water per ton of product. 

The 	wastewater treatment facility configuration consists of: 

- anaerobic lagoon with 24,300,000 gal. capacity and holding time of 5 days. 
- aerated lagoon with 40,000,000 gal. capacity, four 100 hp. aerators and 

sixteen 50 lip aerators. 
- 2 settling basins - capacity unknown. 

The highlight of the Sonoco facility was the method employed for treating wastewater 
from the washing process (black liquor) in the pulping line. In this system, black 
liquor from the pulping process is sent directly to the evaporator (three stage
evaporator), where the liquor is condensed from 8% to 50% solid content. The 
liquor is then sen- to a rotary kiln (lime) for incineration. The sodium carbonate 
produced then falls into a dissolving tank. Gas from the lime kiln goes to a waste 
heat boiler, producing steam. The steam from the waste heat boiler is combined with 
steam from the power plan- to evaporate the black liquor (inside the waste heat 
uoiler). The gas is then sent through a gas cooler, a venturi scrubber and de-mister 
absorber and is then released. 

Key Issues
 

" 	 The soda pulping process used at Sonoco was quite interesting to the 
delegation, as this process is used more extensively in Indonesia than in the 
U.S.
 

* 	 The chemical recovery system employed at Sonoco is quite unique and has 
been designed by Sono,_a engineers. This design has been considered by
the group to be highly creative and highly cost effective (costs the mill 8 ­
10% of the cost of a standard recovery boiler). The approximate savings
by using the lime kiln system is 10 million dollars. All delegates have 
expressed interest in examining further the possibility of adopting the same 
system in Indonesia. 



Union Camp, Eastover, South Carolina 

On October 29, 1993 the delegation was hosted by Wesley A. Foy, Technical Control 
Manager, Doug R. Lazar, Senior Applications Engineer, and James P. Wilkowski, 
Environmental Engineer, of the Union Camp Eastover Mill. The mill was established 
in 1984 and manufactures fine white paper for use in the communications industry, 
(i.e., copier paper, envelopes, business forms, offset printing, rea~ing materials and 
writing supplies). The facility also produces bleached market pulp. The facility 
employs 800 people and runs four work shifts/day. Water consumption is calculated 
to be approximately 1400 gallons for one ton/product. 

The Eastover Mill pulps both hard and soft wood trees. The chipping process goes 
into two continuous digesters for delignification and is then bleached. For bleaching, 
chlorine dioxide, Ozone and oxygen are used. 

Wastewater is treated by a primary clarifier, aerated stabilization basin (with a total 
of 18 75 hp aerators) and a effluent holding pond. Wa',tewater discharged into the 
local river is reported to have lOppm BOD. 

In-plant measures taken to reduce waste include segregating process and bleach plant 
effluent, and implementing effective spill control such as diking, paving, curbir~y, and 
spill recovery. In Indonesia, there in a strong need for enhanced spill control and the 
Eastover facility served as a good example of a state-of-the-art facility in this respect. 

Of particular interest was Eastover's ozone bleaching system (information in Appendix 
section) and technology used in odor control, where the primary focus is given to 
controlling H2S, CH 3SH, (CH 3)2S, and (CH 3)2S 2. 

Key 	Issues
 

* 	 The participants looked into the future applicability of various bleaching 
methods, primarily ozone bleaching, which has demonstrated high 
bleaching efficiency and less negative environmental impact. 

* 	 The Eastover facility has a very strong focus on Health and Safety and the 
participants were impressed by the detail given to safety matters. 

Weyerhaeuser Company, Flint River Operation, Oglethorpe, GA 

The final facility tour took place November 2, 1993 at Weyerhaeuser, Flint River. The 
delegates were greeted by Mr. Russell Stevenson, Plant Environmental Manager and 
Mr. Frank D. Wohrley, Environmental Project Engineer. The mill was established in 
1978 and is an integrated facility which produces bleached softwood kraft paper for 
use primarily in the diaper industry. 

Water consumption has been reduced from 17,000 gallons per ton of production to 

i)
 



10,000 gallons per ton of production. The bleaching process makes use of chlorine 
and chlorine dioxide. The use of molecular chlorine has been eliminated at the mill. 

The effluent treatment system has a capacity of 12 MGD and consists of two 
aerated lagoons with a total of 18 75 hp aerators, a stabilization pond and a 66C 
MMG capacity holding pond. 
Key Issues 

0 The delegation was highly interested in the amount of capital investment 
needed to develop an effective waste management system. It was 
demonstrated that the initial cost of the facility in 1979 was approximately 
$13,500,000, of which approximately $1,998,000 was invested in waste 
water and emissions control. The current spending necessary for the 
operation and maintenance of the wastewater treatment system is equal to 
approximately 5% of the pulp price. 

* The Flint River mill mandates that all operations employees spend two 
hours/week in training sessions which focus on facility operations, 
environmental issues, health and safety issues. This strong emphasis on 
staff training and environment was well received by the Indonesian group. 

World Environment Center, New York 

A meeting was held at the World Environment Center on November 3, 1993 to 
discuss the Study Tour and identify potential future programs (discussed in the 
following section). Mr. Frank T. Wood, Vice President, Technical Programs, hosted 
the delegates. 

National Council of the Pulp and Paper Industry for Air and Stream Improvement 
(NCASI), New York City 

Dr. Isaiah Gelman, President of NCASI, greetc-d the delegation on November 04, 
1993 to discuss the Study Tour and provide additional information. Dr. Gelman 
expressed interest in continuing cooperation with WEC and the Indonesian delegates.
A copy of the current listing and index of NCASI technical bulletins and special 

reports was distributed to the group. NCASI also agreed to host future visits to 
additional facilities throughout the U.S. and will coordinate with WEC to examine 
future projects. 



IV. STUDY TOUR OUMMARY AND RECOMMENDATIONS 

Project Summary 

Feedback regarding the 1993 U.S. Pulp and Paper Study Tour from the participants
indicated that the program was overall successful. As Indonesia's pulp and paper 
industry expands (35 additional facilities are planned for the next three years) there 
will be increased need for technical assistance programs. 

During the WEC meeting with the participants, there was strong emphasis from the 
group to continue the waste minimization program in Indonesia. Mrs. Hendayani T. 
Adisesha of the Institute for Research and Development of the Cellulose Industry, 
expressed interest, on behalf of the group, in submitting additional project proposals 
to WEC and USAID/Indonesia. 

In terms of future study tours, it is recommended that all participants be screened for 
technical and language fluency before participation in WEC programs. Participants 
should submit detailed information regarding their specific goals and interests to 
WEC/Indonesia one month prior to a U.S. visit so that arrangements can be made with 
facilities that suit the needs and interests of the participants. 

Waste Minimization and Technical Summary 

* 	 Oxygen delignification, the removal of lignin before the bleaching process, 
has proven benefits in reducing the amount of energy needed to fuel a 
recovery boiler systen. The removed and captured lignin may be used as 
recovery boiler fuel and the decreased amount of lignin reduces the amount 
of bleaching agents needed, thus reducing the total amount of pollutants 
entering the bleach effluent. 

* 	 Chemical recovery systems, such as the one seen at Sonoco Products, can 
be designed and built so that a full recovery furnace system is not needed. 
The delegntes all agreed that the Sonoco design is both cost effective and 
efficient in treating black liquor. One of the Indonesian comnaniks that 
participated in the U.S. Study Tour has already contactePd Sonoco to further 
discuss the transfer of this design. 

* 	 Substitution of chlorine, by chlorine dioxide in the bleaching process has 
yielded a reduction of BOD6 equaling 60%, COD by 65%, Color by 77%. 
Ozone bleaching, although a relatively new technology in the U.S., was 
considered by the delegates to be an effective and "environmentally 
friendly" means of bleaching. This option is currently being considered for 
new facilities in Indonesia. 

" 	 Water recyclin was implemented in all the facilities visited. This is a critical 



area for waste minimization in the Indonesian pulp and pa:per industry. A 
follow up workshop or training session has been requested for this topic. 

" Employee training programs, implemented in the U.S. facilities visited, have 
demonstrated that health and safety related accidents and chemical spills 
can be avoided through management commitment to training. There has 
been dramatic decreases of staff injuries and spills as a result of these 
programs. 

" Tight control and incineration of TRS and non-condensable odorous gasses 
in the facilities visited has greatly reduced odor at the mills. The delegates 
commented that the odor was almost non-detectable at all of the facilities 
visited. 
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V. SUMMARY RECOMMENDATIONS FOR FUTURE PROJECTS
 

The following recommendations were made to WEC [or future projects in the pulp and 
paper industry: 

" One day seminar for senior Indonesian executives and mill owners outlining 
the economic and environmental benefits of waste minimization. 

" 	 Establish a waste minimization demonstration project at a selected facility 
in Indonesia to clearly demonstrate the cost effectiveness and environmental 
benefits of waste minimization. 

" 	 Conduct a two week sr--minar for facility engineers regarding specific 
techniques and technologies that enable effective water use reduction and 
recycling. 

* 	 Conduct training for environmental assessments and air emissions analysis. 
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APPENDIX A 

CONTACT LIST 

National Council of the Paper Industry for Air and Stream Improvement, Inc. (NCASI) 
343 SW 24 Avenue 
Gainesville, Florida 36207 

Tel. (904) 377-4708 x204
 
FAX (904) 371-6557
 
Contact: Mr. Asho Jain, Regional Manager
 

Willamette Industries, Inc. Marlboro Paper ill, Bennettsville, South Carolina 
P.O. Box 673
 
Eennetsville, South Carolina
 

Tel. (803) 479-0200
 
FAX (803) 371-6557
 
Contact: Mr. James Myers, Plant Managur
 

Sonoco Products Company, Hartville, South Carolina 

Tel. (803) 383-3463 
FAX (803) 383-3394 
Contact: Mr. Philip Whichard, Superintendent of Chemical Recovery and Wastewater 

Treatment 

Union Camp, Eastover, South Carolina 
P.O. Box B 
Eastover, South Carolina 29044 

Tel. (803) 353-7700 
FAX (803) 353-7981 
Contact: Mr. Wes Foy, Technical Control Manager 

Weyerhaeuser Company, Flint River Operation, Oqilethorpe, Georgia 
P.O. Box 238 
Oglethorpe, Georgia 31068 

Tel. (912) 472-2527 
FAX (912) 472-5508 
Contact: Mr. Russell Stevenson, Plant Environmental Manager 



National Council of the Paper Industry for Air ad Stream Improvement, Inc. (NCASI)
 
260 Madison Avenue, Suite 1105
 
New York, New York 10017
 

Tel. (212) 532-9000
 
FAX (212) 319-9130
 
Contact: Dr. Isaiah Gelman, President 
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