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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. Unfortunetely, we
didn't find document that including tracking and economic
+ evaluation of waste minimization program completelv.

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 thev can reduce cost, at all once, their
industry becomes a 'good' guy for public and government.



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 iorld Environment Centre (WEC), through
a cooperative agreement with the United States-Asia Environmental
Partnership aﬁd 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 Manzgement Agency
3. B. Situngkir - Department of Industry

4. Suryanur Syafe'il - 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).




Thusdav, 12/9/1993
+ Presentation by Tawrence Livermore National Laboratory on waste

reduction.
Fridav, 12/10/1993
+ Discussion with Jim Miille regarding waste minimization in the

Bayv 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 svstem).

« Aceteron Corporation (plating shop has done good waste
minimization).

Tuesdav, 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).

Wednesdayv, 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).



SECTION 1III

FINDINGS

Waste Minimization

The importance of waste minimization is save monev, because
it will use less chemical, less water bill, and less waste
generate. Moreever, by waste minimization vour facilitv 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 ocut tank, ion exchange,
reverse osmose, electrowinning, and electrodialysis.

3. Extend the 1life 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 companyv
but able to serve plating with high technology, and has quality



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 miuimization and health & safety have been done
completely. This indicates that Patrick Burt 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 tank, and the other is clean
tank. In the clean tank involves conductivity controller that

can regqulate 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 sprav

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 bv
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 o0il go to

next tank.



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

Manv ways to reduce pollution, It means, reduce waste too.
Aceteron use non cvanide soak cleaner. It's proven by colorless
in acid after soak cleaner.
Another wavs, to clean parts, Aceteron worker wipes parts one bv
one bv solvent degreaser. It reduces vapor degreaser drastically.

7. Indoctrination and training of employees
Aceteron has fixed schedule to train emplovees.

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 svstem 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 %.



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 sqg.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 sprav 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 1is
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.:



. 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.



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



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 1V

CONCLUTIONS & RECOMENDATIONS

IV.1. Conclutions

Bv 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 necessary 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.

11



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 svstem will bhe, that means more cost, nora
difficult it will be to obtain consistent compliancs wich
regulations and more chemicals & sludge it will generate.

Rinse water reduction involves rinsing the work pieces in
the most efficient manner, therebyv use volume of rinse warer as

little as possible.

1. Install automiatic flow controls.
An automatic flow control involves conductivity probes. Probes
sensor will send signal to controller that will open valve to
flow wauver as needed. Conductivity controller probes are very
sensitive to contamination by floating oil. These prokes can
be coated wirth oil, and the risks, water flows unaccurately.
Uge ehimmer to fleoat off oil.

2. Install multiple rinses tank.
Countsr flow rinses are wonderful for reducing walber
consumpt.on. Compare by using 1 tank we need 7,500 liter shour
bur using 2 counter flow tanks we only need 61.24 liter hour
for same result. Unfortunetely, It's difficult to use counter
flow rinses after acidic solution that attack ceating, such ag
chromating process.

3. Use sprayv rinses
Spray rinses are essentially useless for process that cperare
at temperature below 100 °F, and parts are plated in rack. For

barrel plating, we should use barrel designated.

B. Drag-ont reducrion
The 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

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

Withdrawn work pleces at slower rate. The optimum time must be
calculated, based on the worst case of drag out.

e
Entate barrsl over the procsss tank if possible. If it <annot,

use drag cut tenk (the empty tank). The schedule must be
adherent.

3, Train worler to allow for optimum drain timesg.,

C. Rescviiong

Recyeling 1s use. re-use, or reclamation of waste after it
is generated. Examplesg of recveling opportunities include:

1. Return drag-ont from drag ouft tank to the process tank.
In Indonesia, th2 climate condition is relatively warm.
Evervaay much watar 1s evaporated. Bv return drag out is the
geed epporTunity.

2. Use evaparator, elecirowinning, reverse osmnose. and ion

|

exchange to recvele rinse water. Make sure that water qualiny
i al digesolved sclid (TDs) net high. I2 IDS oo
high, vour solution will be accumulated by dissolved solid.
Using atmospheric evaporator is bhad decision in Indonesia, even
1t'es cheap, because Indonesia hig high

r
ancther ¢ase, Dpy using atmospheric evaperator will increase

Electrowinning is 3gpiizd ~f the gostam after cvanide zince
plating, and cvanide copner pilating,

also can be used to vemove snecific ica from rinse watsr after
the rinse tank.

Membrans is in reverss osmose or elactrodialveis. Befors using

membrans, tnink about .ater quality. Membrane will be foulded
it if water contain manganese, calcium, carbonate, and other

fouling materials. Ask to surpli=r for informaticn compl etely,

&



D. Extend the life processing solution
The method to extend 1life 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:

Use purer chenical

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.

Avoid to contaminated by work as clean as possible.

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 supplier:

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 substituticn 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 zinc die casting as base material. Most
of non cyanide solutions are unsuitable for zinc die casting. The
solution will generate problems 1in pre-plate process. The
facility should be ready to install pre-plate line. By using non

14



cyanide will be greater sensitivity to impurities, and is more

difficult to control,

Safetv and Health Icssues

Many pollutzon srevention practices are low/no cost, low
risk alternatives. Most of the approaches do not require a grea-

of sophisrticatsd technology, and can be relatively inesxpensive,.
Management comnitment is the kKev in thnis program. Effective
management initiatives should foster emplovee awareness of
participation in.

Indonesia doesn't has specific regulation for metal
finishing health and safety. So, It's important, each facility
makes guidence kecause in metal finishing industry has portential
hazard, chemical's carcinogen, and poison.

The beginning of safeftyv and health program is done bv
training to the emplovees. Most of accidents are caused by
carelessness, and lack of knowledge. The training includes how
operators do safety, prevention disaster, using protection
equipment, and first aid.

The other impertant aspect is management should has good
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

Corporation & Agency

Person met

Remarks

December 5. 1993 -

'Arrive ia Los Angeles

December 6, 1993 ;Mcul Surtaces lac.
6G60 Shull Street, Bell Garden

‘California 90201
tel. (213) 773-40D50
fax. (213) 7734055

Bruce F. Nielsen (Plant Engineer)!

Sam Ball (President)

‘December 7, 1993 Elecuolizing Inc.

1947 Hovper Avenus,
'Los Angeles, CA 90011
'!el. (213) 749-7876
-fax. (213) 749-9380

Susan B. Grant (General Manager)

Jack Morgan (Plant Manager)

‘December 8, 1993 -

Travel tv San Fraocisco

'
i

[ E—

.December 9, 1993 Lawrence Livermore National

Laboratory (LLNL)

Po Box 308, L-332, Livermore

California 94551
tel. (510) 422-3342
‘fax. (510) 422-1290

Jack W. Dini (Section Leader)
Chris Steffani

6 December 10, 1993 - Chemical Solutions Inc.(CST)
? ' 400 Main Street. Suite 203

: Fleasanton , CA 94566
tol. (510) 426-1816
! fax. (510) 426-1889

J im Miille (Prident)

'

*+ Wastewater Treatment System Inc Glen C. Neustedter (President)

i 1235 Elko Drive
Sunayvale, CA 94089
E tel. (403) 541-8600

! frax, (408) 541-8615

John B. Strandberg, P.E
(St. Chemical Eag.)

7 December 11, 1593 -

Freo day

8 'December 12, 1993 -

Free day

9 'December 13, 1993 ;- Read Rite

c.q. Epec

. 3065 N, Sunnyside
Fresao, CA 93727
tel. (209) 291-8144
fax. (209) 2914926

Mark Rothweiler

(Operaticns/Field service)

"+ Aceteron Corporation

i 851 Shasta Street, Redwood City .

Califoraia 94063
" tel. (415) 369-5217

'Patrick Buzt (President)

i
t

. fax. (415) 364-9743

BEST AVAILABLE COPY
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10 gDmmbcr 14, 1593 -

Schlage Lock

Jim

'+ Santa Clara Plating Co. Isc.

|

1773 Grant Strect

: Santa Clara, CA 95050
i tel (408) 729-9315

. fax. (408) 743-0937

Thomas L. Cess (President)

“ 11 -December 15, 1993

- United Airlines
* Blda. 49-SFO F1
. San Francisco lat'l Aimport

Calif. 94123-3800

. tel (415) 6344576
" fax. (415) 6344551

_Stevea F. Sulgit (Facilities—
iand Engineening)

- New Uunited Motor

-

12 ;December 16, 1993

- City of San Jose

Water Pollutiona Coatrol
700 Los Esteros Road,
Saa Jose, CA 95134
tel (408) 945-5300
fax. (4008) 945-5442

'Alex Ekstec P.E., Ph.D.
‘(S:niury Eagineer)

0
‘
‘
¢

. 13 iDecember 17, 1993

‘Orpanize report

14 'December 13, 1993:

vDepm from San Francisco

BEST AVAILARLE COPY
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"Appendix - 2 Photographs

A modei of waste minimization efforts

Legend: 1. Skimmer
2. Spray rinse
3. In tank filter

4, Air agitation

BEST AVAILABLE COPY
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Appendix-3

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: Poliching, processing, and waste water
treatment

Chemical Engineering, Gadjah Mada ! Jniversity Jogyakarta
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 training: Waste water treatment technology, Yayasan
Mulia Dharma, Bogor

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

BEST AvAILABLE cory
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Appendix - 4 List of Document Received

J.W. Dini and C.P. Steffani, "Electroplating Wwaste
Minimization at Lawrence Livermore National Laboratorv", ipril
1992,

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

Management.

P. Burt, "Incentives for Waste Minimization in the Metal
Finishing Industrv", Finishers' Management, Novemper/December
1990.
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ELECTROPLATING WASTE MINIMIZATION AT LAWRENCE LIVERMORE NATIONAL LABORATORY

J. W. Dini and C. P. Stcffani
Lawrence Livermore National Laboratory
P.O. Box 808, L-332
Livermore, CA 94551
(510) 422-8342

ABSTRACT

This paper describes cfforts on waste minimization in
the electroplating facility at Lawrence 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
cleanit.g of aluminum 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,
elimipation 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 National 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 litue 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, clcaning, etching,
electroforming and chemical milling.

INITIATIVES 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-
cliniination of cadmium plating, 2-segregaling 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, 8changing
cleaning of aluminum parts, and 9-rejuvenating gold
plating solutions.

1. Elimination of Cadmium Plating

We eliminated cadmium plating 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 S00 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.!Z Similarly,
excellent protection was obtained in salt fog tests with
Zn-Ni coatings as thin as 15 pm 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. Scgregation of Cyanide Solutions

All solutions containing cyanide are now located in
a scparate room and all plating and rinsing associated
with these solutions is also confined to this room. By
doing this, we avoid having to categorize all wastes
from the shop as cyanide containing and this helps to

BEST AVAILAE LE COPY
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witlceably minimlze costs. For example, disposal costs
it our wastcs contalning cyanides are approximately

«12/gallon comparcd to $4/gallon for non<Cyanide
antaining wastes.* Each cyanlde solution has Its own
inse tank which is also used to maintain level control in
s neighboring plating solution thereby avoiding having
1 dlspose of rinse water contaminated with cyanide.

3, Elimination of Copper Cyanide Plating

Our principal usc for copper cyanide plating was
1 an intermediate step in plating on aluminum. The
-pason for this is that excellent adhesion is obtained if
Juminum is given a copper strike aller zincating; in
cact, the adlesion is considerably superior to that
btained when the copper strike is omitted.’¢ With
-2moval of all cyanide solutions from the main area of
'he shop as already discussed, this created processing
ifficultics for parts requiring copper cyanide suiking.
Recendy, Johnson, et. al.,” used 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
pytophosphate strike. After a six month evaluation on
the shop floor, we elimiaated the cyanide solution and
it this point in time hay e been exclusively using the
copper pyrophosphate strike for over one year with
Juite satisfactory results.

Table 1
Comparison of Ring Shear for Cyanide and Copper
Pyrophosphate Strikes for Preparing Aluminum Alloys for
Plating

Shear Strength (A.B)
(MPa)

Alloy Cyanide Copper  Pyropbosphate Copper ©

1100-F 79 , 7
2024-T4 288 27
6061-T6 217 222
7075-T6 285 374

A. These 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 arc the average
of S samples,

C. Tbe formulation of the copper pyrophosphate solution
included copper (7.5 w0 11 gN), P;0,/Cu (20/1 o
25/1). Opcrating conditions were: lemperature (25 o
300), pH (8.5 10 9.2) and current density (10ASF),

Table 2

Ring Sbear Data for Use of a Copper Pyrophosphate Strike
for Plating on 1018 Sicel and Cast Iron

Alloy Shear Strength (c)  Location of Failure

(MPa)

325 Thick acid

copper deposit
Substrate cast iron

1018 sicel (a)
Cast iron (b) 124

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 cvcie included: cleaning,
pickling in 25% HCI for 10 seconds, copper
pyrophosphate striking at 10 asf for 5 minutes, then
plating 0.10 inch thick acid copper in a proprietary
solution.

¢. Reported values are the average of five (st 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 emilting hexavalent
chromium.® This regulation is directed at conuolling
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 w demonstrate that
we were in compliance with this regulation and that
costs would continue (o mount in future years just 1o
provide the analytical results 1o show continued
compliance. Since our cluomium 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 plating
solutions (about 300 gallons each) were
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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.S, . Ellminaton of Vapor Degreasing

In May, 1990 we climinatcd a large vapor
degreaser from our platng shop. This unit utilized
about 700 gallons of perchlorcthylene per year and also
areated waste that had o be disposed of via our
hazardous was(c managemernt group. We've replaced
degreasing with = variely of cleaning proccsses
including: soak and clectrolytic cleaning, ultrasonlc
cleaning, and also with a walcr pressure cleaning
systcin that recycles the walter so wastelskeptto a
minimum, We've expericnced no difficulty in cleaning
parts since the degreaser has been removed from our
facility and this was confirmed by a number of other
installations at the recent 13th AESF/EPA Confcrence?

6. Rcjuvenating Gold Plating Solutions

Gold plating solutions, like many other solutions
used for clectrodeposition, hiave the capability of
providing good ccalings for many years. For cxample,
the solution we usc at LLNL has not been replaced in
over 12 years. Recenly, due to some contamination and
dilution problems encountered with our solution we had
to decide whether or not o replace il. We were able o
salvage the solution by adding a trace amount of lead
(0.02 gN). This restored the cunent density range over
which fine-grained, acceptable deposits were obtained
and did not afTect the mechanical properties of the
deposits. In fact, it allowed us to double the plating
current density while providing smoother deposits than
were previously obtained (Figure 1).

Data presented by Reinheimer'® and shown In
Figure 2 help to explain the effect of small additions of
lead on a phosphate-based gold plaung solution. The
figure is a polarization plot (cathore potential vs time)
for a deposit produced in a phospuate solution at 30
A/m?. In a fresh solution, bright uniform yellow
coatings were obtained. The cathode potential increased
from a nucleation value around -900 mV (o a final value
around -700 mV. This final stabilized value took about
25 minutes to reach. After about three turnovers of
gold, the deposit was coarse and dark. Appearance was
quite similar to that of deposits produced in solutions
deliberately contaminated with copper of nickel.
Nucleation then commenced at a cathode potential less
than -900 mV and remained essentially constant.
Addition of only 0.5 ppm lead resulted in a noticeable
modification of the curve and produced bright ycllow
coatings. Nucleation occwrred at a potential around -900
mV. However, it rapidly (in about three minutes)
stabilized 10 a valuc of about -680 mV. These data show
that the tracc addition of lead serves as a depolarizing

agent during plating, 1. e., plating oocurs at potentials=
positive to those at which cathode deposition would e
begin without the addidve.!" Reinhelmer'® reported r
change In the curve even after 50 turnovers of gold, nc
In the good appearance of the deposit as long as the le<
was present [n the solution.

Figure 1 - Macrographs of gold {0.30 inch thick) pla
on a thin tube. Top part was plated at 6ASF after lez
oxide addition, bottom part was plated at JASF befo
lead oxide addition.
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Figure 2 - Polarization curves for a phosphale-base
gold plating solution at 30 A/m? (Ref. 10)
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7. . Changing Rinsing Practiccs

Prior to 1989, rinsing practices in plaling consisted
of first rinsing parts over the floor grating (this solution
was then sent for disposal as waste), followed by
rinsing In a running water rinse tank and finally rinsing
in a running DI water tank. This practice gencrated an
average of 40,000 gallons/year of non-scwerable waste.
In addition, the waltcr rinse tanks were In continuous
operation for an average of 10 hours/day. This waler
was passcd through a system 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 discontnued
and the "first" rinse was now performed over the
plating tank.

In June, 1990 we converted the continuous {low
rinse tanks into spray stations. These stations consisted
of an empty tank and a hand held, trigger operated
spray rinse nozzle, located direcdy adjacent to each
chemical/plating tank. This provided both a first rinse
over the tank (gready reducing dragout) and a second
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 a result 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 a vacuum. Waste liquid is placed in a boiler
unit and the side walls are heated to 90 to 100°F. A
vacuum is applied and as a result the wastewater boils at
approximately reom temperature. The water vapor
travels 10 a condensor 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 scgregated by
separate drain lincs, holding tanks, dirty water tanks
and evaporator chambers. Concentrated waste from
each of five discrete dirty water rinse tanks is
periodically pumped into scparate drums for analysis

and disposition through LLNL's Hazardous Waste
Management Divislon. The recycled water from this
operation Is purer than water that Is recelved in the shop

from the city (Table 3).
9. Cleaning of Aluminum Pants

Past practice in the plating facility when cleaning
aluminum parts was to ulilize an alkaline etch followed
by an acid desmutt in a nitric/hydrofluoric solution and
finally by an immersion in 30% nitric acid to remove a
copper film that sometimes was left on pans afier
extended use, The process worked very well but was
hazardous because of the strong acids and waste
extensive due to the formation of insotuble aluminum
fluordde. Additionally, the solution had a finite life
span, requiring replacement on a quarterly 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 a commercially available ferric
sulfate material for the acids allowed us to reducc 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, Afler 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 City Regycled
CN d nd nd
Cr nd nd nd
Cu d 16 08
Ni nd nd nd
Si d nd nd
Zn nd .09 01
TDS nd 35 5
pH 7.0 6.0
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10. Misccllancous

Some other Initlatves have also been undertaken
besides the Items alrcady discussed. These include: 1-
dropping the tempcerature of solutlons during off-hours,
2-product return, 3-preclous metal recovery, and 4-
reducing the volume of silver cyanide platng solutons.

During off-hours and week ends all solutions are
dropped to a temperature of 100°F. This saves on
clectricity, reduces evaporation and is a good safety step
since it further reduces the chance for any solution level
10 drop below the active Jevel 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 1o use. The
suppliers of these chemicals accepted them back since
we had not opened the containers and this was a much
mare 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 160 gallons, a
36% reduction. This was done to help minimize 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 Yapor
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 nced for an clectroless copper line.!'* A
second example is the coating of substrates that are
difficult-to~coat with adheren’ deposits. With this
approach, metals such as titanjum, tungsten and
molybdenum can be coated with adherent deposiis
without having to resort (o usc of concentrated acld
pickling, etching and/or high tempcerature heating to
provide acceptable adhesion. With the combined
processes, parts are first sputter cleancd in a vacuum
chamber and then ion plated with a thin film (6 yim) of
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copper without breaking vacuum. This coating can the
serve as the base for subsequent thick, adherent
electrodeposits. We've used thls process to coat
molybdenum parts as large as 1.3 m in dlameter and
besldes providing better adhesion than could be
obtained with wet processes this technique also avoide
creation of large volumes of highly concentrated acidic
wastes.!?

2. Elimination of Cyanide

We would like to eliminate all cyanide processes
from the plating facility. As mentioned earlier, we
eliminated cadmium cyanide plating and substituted
copper pyrophosphate plating for copper cyanide
plating. However, we still utilize cyanide processes for
gold and silver plating. There is a commercially
available process 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 1 mil. Since many of our requirements are for
deposits much thicker than 1 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 some
of these processes 10 determine if they might further
help in our waste minimization efforts.

SUMMARY

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, COnumon sense, an
existing technology has been quite effect’ve. 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. Department of Encrgy by Lawrence Livermore
National Laboratory under contract No. W-7405-Eng-
48.

30



REFERENCES

. J. W.Dinl and H. R, Jot 1son, "Electrodcpositon
of ZInc-Nickel Alloy Coatings”, Proceedings of the
Workshop on Alternatives for Cadmium Electroplating
in Metal Finishing, Oct 1977, EPA-560/2-79-003.
(March 1979)

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

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

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

$. J. W. Dini, "Quantitative Adhesion Data for
Electroless Nickel Deposited on Various Substrates”,
Proceedings Electroless Nickel Conference 1,
Products Finishing Magazine (1983)

6. J.W.Dini and H. R. Johnson, Insulaion/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 11, 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 (1975)

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 (1979)

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

/.,,

J
:” | BEST AVAILARLE CorPy

~. T

\

15. J. W. Dinl, "Syncrgism of Electroplating and
Yacuum Processes”, Proceedings 1st International
SAMPE Metals and Metals Processing Conference,
Chesry Hill, New Jersey (1987}

16. J. W. Dinl, "Beneflts From Combining
Electroplating and Physical Vapor Deposition
Technologies”, SURFACE MODIFICATION
TECHNOLOGIES III, T, S. Sudarshan and D. G,
Bhat, Editors, The Mincrals, Metals and Materials
Society, 171 (1989)

17. J. W. Dinl and C. P. Steffani, "Waste
Minimization in a Non-Production Oriented Metal
Finishing Facility”, Proceedings 13th AESF/EPA
Conference on Environmental Control for the Surfaci
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, Plat
& Surface Finishing, 75, 71 (Feb 1988)



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. Qur 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 1 and 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 operating
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 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 detail
in earlier reports (1,2). Therzfore, 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 um 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 hexavalent chromium
went into effect in January 1989. We estimated that it was going to cost
about $25,000 to deinonstrate 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 recogmition of continuing efforts in the
wastewater field.

The recycled water 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 1992. However, with
time, 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
tonk while improving the quality 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 g/1) 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.

i
i

' BEST AVAILLBLE COPY

34



Replacement of cyanide bearing corversion 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 he:ating, 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 constructicn 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

mh trend-setting anti-pollution
legislation, water and landfill shortages,
and a strong environmental conscious-
ness, norttiern Califomia tends to spawn
ecologically minded businesses. And for
Acteron Corporation, Redwood City, CA,
that spells waste minimization.

Acteron is a 13-year-oid 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 company processes
materials such as ‘ificult-to-plate me-
tals, non-metallis, plastics, silicon and
glass. With over 50 technicians and en-
gineers, Acteron has even developed
proprietary processes empioying
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.

" prominentnamesin electronics 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,
spedific 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, “ad 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 resulls of an aggres-
sive waste minimization program, con-
sider this. Just seven years ago, Acteron
moved from Belmont after acquiring and
expanding a four-man shop in Redwood
City. Despite a compaiy that now has
approximalely 12 times the personnel
and sales of thatfour-man operation Ac-
teron actually consumes less than one-
third the water and has nearly 90 percent
less heavy metais in its effluent. Here
are some of the initiatives that have con-
tributed to these impressive figures:

* Instaltation of double and triple
counterilow ninses.

o Use of spray rinses over selact
process and rinse tanks.

* 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).

e 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
r.ake a positive contribution to the en-
vitonment. For example, all personne!
are taught the importance of extend-
ing drip-times over rinse tanks.

In-Tank Filtration Systems

Anotherkey aspect of Acteron's waste
minimization program is the use of in-
tank filter systems in tanks as small as
10gallons and as large as afew 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 it 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.
Sa it's a great benefit to keep all of the

achieved easily and quickly using
hand-tightening thumbscrews.

fitration 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) is attached 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 cartridge(s), after which
it travels approximately 3" before being
expelied through a discharge port on the
pump body. Soiution never leaves the
tank.

Impontantly, the force of this dis-
charged solution produces a clean, oil-
free source of robust agitation that

e



suspends particles for quick-capture
filtration, thus keeping the tank bottom
freo 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 technology.” By removing those
particles quickly, before they dissolve in
solution, we reduce the need lor 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
ol 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
fiter 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 1o filter muitiple
fanks where continuous filtration is not
required.

Prior to using the in-tank systems, Ac-
teron did not filter preparatory solutions
stuich as those in its aluminum linishing
lines. In the case of nitric acid and mixed
organic acids, for instance, that meant
fr3quent dumps, Irequent neutralization,
frquent 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-
tunover 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 Fiiter Media

Another important element of
Acteron's waste minimization programis
a reusable filter media. Belore convert-
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ing to this material, the company routine-
ly accumulated a 55-gallon barrel of
spent disposable filters every 90 days.
Butin nearly a year of using the blanket-
like reusable media, not a single 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, with disposables, there is the
cost of an expendable product to con-
sider. The reusable material has been
real cost elfective for us. We have yet to
find a plating system that we weren't
able to upgrade by usii. . the in-tank fil-
ter system and reusabie cartridge.”
Clean filter operalion is predicated on
good filter maintenance, and Acteron
has trained a crew whose sole job it is to
properly maintain tanks, filters, and ac-

| . :
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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

ke

ng to

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

Patrick Burt and Acteron have such a
high prolile in the area of waste mini-
mization that they participate in Iocal,
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-
tion 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
Cepartment of Health Services. In that
filmitis no accident that they discuss the
in-tank filter system with reusable filter
media. it is but one of many tools and
lechniques available to operate an
ecologically responsible business in
these environmentally conscious times.
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Incentives For Waste Minimization
In The Metal Finishing Industry

I/\/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.
Vintually all of these regulations have
feduced the profitability and the viability
of these small businesses which are so
vital to American manufacturing. The
costs and difficuity of meeting these
regulations has resulted in the closure of
25% of the plating firms in the United
Siates overthe past tenyears. 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
« Environmerital Achievement

Economic Benefits

The cost of waste handling and waste
disposal is already a major operating ex-
pense for metal finishing operations.
These costs continue to escalate each
year. Reducing the amount of waste
generated reduces cperating 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. 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
vill 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 aiternatives
are very inexpensive low technology
source reduction options which provide
immediate cos! savings. For example,
spray rinsing and full dripping over tanks
lo 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 overlocked or
under appreciated. Howzver, these
simple source reduction methods can be
uiilized to varying degrees in virtually 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

Confermance to stringent environ-
mental regulations has become the
foremost concern of metal finishing
firms. Waste Minimization can ease the
difficully 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 cn the federal level.
Every hazardous waste maniest con-
lains 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 mandales.
California and Massachusetts are
ameng the states which have already
enacted far reaching laws which require
source reduction and process substitu-
tion changes.

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

A strong waste minimization program
is the most eHective way for a manufac-
turer to minimize the environmental
detriments of meta} finishing, while con-
tinuing to provice ihe frequently under-
appreciated environmental benefits of
matal 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
fequiremerts, the company improves its
good standing in its community and its
standing with the agencies responsible
for administering environmental regula-
tions.

Through waste minimization metai
finishers can continue to provide vital
societal and environmental benefits
while minimizing the detriments which
were 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
reguiatory 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 of waste
minimization. However, in practice the
liquid volume being returned to the
process solution must be no greater than
the evaperative loss occurring in the
process tank,

Over the last twenty years proprietary
chemical manufacturers have
respondedto customer and government
requests for energy conservation by
providing new process soiutions which
cperate at low or ambient temperatures.
However, these low temperature solu-
tions minimize solution recapture oppor-
tunities because of their reduced
evaporation. Consequently, there is now
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 lower temperatures for
energy conservation. In addition 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 soluticns may be mitigated by
use of environmentally scund heating
methods such as process heat re-use
and solar heating. Metal finishers need
to notify chemical manutacturers of their
desire for low waste generating process
solutions.

Solution Puritication

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 punfication has beccme increas-
ingly critical to achieving waste
minimization. Unfortunately, purification
lends 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 lrade as-
sociations.

Shortage of Educational
Materials

Recently there has been a surge in
waste minimization resea;ch and educa-
tion. This information needs to become
widely available to even the smallest
and least sophisticated firms inthe metal
finishing trade. Audit manuals, educa-
tional films, training courses and techrii-
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-
tive state and federal regulations would
actually cause in-house recycling to be
more burdensome than waste treat-
ment.

EFFECT

1) Greater Solution Stability
2) Less Frequent Solution Analysis
3) Less Chemical Usage

4) Less Chemical Storage due
lo Fewer Additions Needed
5) Cleaner Rinses

6) Less Water Usage
7) Less Sewer Water Discharge
8) Less Waste Treatment
Chemical Usage
9) Better Wastewater
Treatr..ent Quality
10) Less Sludge Generation
11) Less Sludge Cake
Generation

12) Sewer Water Volume
Reduction

13) Comply with Effluent Standards
& Waste Minimization Regulations
14) Less Waste Volume

Waste Minimization = Increased Profits
Economic Benefits of Water Minimization
Dripping and Spraying Over Tanks

COST BENEFIT

QUALITY CONTROL

= Improved Quality Control
Lower Quality Controf Labor
Lower Chemical Cost and Less
Labor for Chemical Additions
Lower Inventory and _ess
Slorage Area

= Better Product Quality

n o

I

REDUCED COSTS OF WASTE TREATMENT

= Lower Water Bills

Lower Sewer Bills

Lower Material Usage and
Less Chemical Storage
Due to Longer Settling Time

iy

Less Wastewater Treatment Labor
Lower Cost for Disposal, Drums,
& Hauling, Documentatior & Liability

IMPROVED CONFORMANCE TO ENVIRONMENTAL REGULATIONS

= 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
= Recuced Waste Fees, Taxes & Per-
mits. Better Quality of Conformance
to Waste Storage & Documentation

Provided by: NAMF Waste Minimization Committee 10/90 [t

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 min-
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.

1
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I. EXECUTIVE SUMMARY

On October 27th - November 6th,1883, lyan S8uwargana from The Environmantal
Impact Management Agency (BAPEDAL), Jakarta, Indonesia, jolned with the
industrial waste minimization assessment study tour participants to visit soms
Industrial Organization and Assoclation In Pulp and Paper In The United States which
is especially involved in the tachnology of waste water treatment and Its
management. Tnis program was Implemented on October 24 th - November 5th,
1993. Its a follow up of "Lokakarya Minimisas| Limbah Industri Pada Industr| Pulp dan
Kertas" which was held In Hotel Indonesla Jakarta, In July 18983 by World
Environment Center (WEC) and supported by United Btates Agency for International
Development (USAID) and BAPEDAL.

Participants in the study tour were : Mrs, Hendayan| T.A M.8c, Institute Research
and Development of Cellulose under Industrial Ministry, Bandung, Widya Tlahyana
L, PT. Pakerin, Mojokerto, Mr. Warih Supriady, PT. Surabaya Agung Industrl Pulp
dan kertas, Gresik, Mr. Darong Wikanali, PT. Kertas Leces (Persero), Probolinggo,
Mr. Zulkifli Lubls, PT. Indah Kiat Pulp and Paper, Bengkalls, Riau, and Mr. Charles
J.H Hong, Deputy Project Manager WEC, New York.

The main purpose of this visit |s 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 to
learn how to handle the problem, to broaden our knowledge that concerns the
technology of pulp and paper, and waste water treatment. The result of the finding
is expected to be applied through out Indonesla.

In addition, the aim of this program Included viaiting several research organization
which support waste minimization program in the US like National Councli of the
Paper 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 meet
with Mr. Wesley A, Foy Technical Control Manager, Mr. James P. Witkowskl,
Environmental Engineering Manager and Mr, Dough R. Lazar, Senior
Application Engineer.
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- Tuesday, November 02nd, 1983.
Weyerhaeuser, Pulp Division, Oglethrops, Georgla mest with Mr. Russell
K. Stevenson, Plant Environmental Manager and Mr. Frank D, Wohhrley,
Environmental Project Engineer.

- Wednasday, November 03rd, 1983.
Visited at World Environment Center, New York.

- Thursday, November 04th, 1993.
NCASI, Madison Avenue, New York mest with Mr. DR. lsalah Geliman,
President.

Il. INTRODUCTION.

Generally the environmental management system of pulp and paper industri In U8, In
this case Union Camp Corporation and Weyerhasuser Company Include modern
processing and environmental control tachnologles which should provids the
foundation for long-term, highly-etfective, environmental performance.

Major strengths of the both industries ware the capebliities to aohleve the
environmental target end a managemaent that looks to the future and Is commitment
is demonstrated in their support for instelling state-of-the-art processing and
.environmental control technology In the mill. Most opportunity areas relate to the
developmert of management Systems to faciltate making the right operating
decisions. ~

The existence of an organization such as National Councll of the Paper
Industry for Air and Stream Inprovement (NCABI) Is very helpful to the government
and industrl in making a new declsion by giving Information and acting as a third
person.
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_ Ill. FINDING
I1.1. UNION CAMP, FINE PAPER DIVISION, EASTOVER, SOUTH CAROLINA.
Description of Miii

Unlon camp Pulp and Paper Division Is looated In Eastover, 30 Miles of Columblia,
South carolina with a 4000 acre Conatruction ares, and 180 acre for it's mill, with 880
employees which it separated in to four shift.

Business purpose : manufacture fine white paper for use Iin the communioations
industri, (i.e., copler Paper, envelopes, bisiness forms, offset printing, reading
materials and writing supplies, and bleached markst pulp.

The total production Is about 1800 tons per day. of this, approximately 1800 tons per
day Is converted to fine Paper and 300 tons per day to bleached pulp,

The mill use river water for the production end need 1400 gallons fresh water for one
ton product,

The mill has two Paper machines and one pulp machins.

Paper machine |

Start up in August, 1994 the equipment s from voith duofomer twin wire paper
machine, with a Capacity of 800 ton per day producing tine Paper 46-56 basis weight
(gsm).

Paper machine ||

Star up in July, 1991 Producing fine paper 35-46 gsm the equipment Is from baloit
bel bale Il paper machine with capacity this machine 860 ton per day,

Pulp machine

Star up in Aprll, 1991 the equipment is from valmet-ahlistrom wet end, with capacity
500 ton per day, this machine In able to produce two kind of pulp l.e. soft wood and
hard wood. The pulp mill uses trees as raw materlal. The chipping procass goes to
two continuous digester for dilignification process then to bleaching process.

~
\

\
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Description of Environmental Iseues
- Water / Effluent Treatment.

The mill contains a state-of-the art spill prevention system to reduce In-mill
losses. This is followed by & 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 o being released. Mill
controls and an extensive treatment syetem 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 organio matter as BOD, solids content
(TSS), color, also pH. Thers are two kind of first treatment ayatem; sanitary
treatment and primary clarifier treatment. The result of both treatmant Is sent to the
mixing box for secondary treatment.

Clarifier (primary treatment)

Effluent from wood yard, paper mil, pulp mill, recovery plant, evaporator eto
through the pipe fiitered In the bar screen going to primary clarifler no I. The
sludge Is carried to the dewatering process, this system can remove 985 % of solid
waste,

Mixing box

Treated water from clarifier no. | and no. Il are mixed with effluent from bleach plant
and sariitary 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 serles, one goes to ABS | and
ABS I, Both of them had the sarre capacity. Each ASB equipped with 9 electrical

aerator of 75 horsepower for mixing and aerating, treated water in ASB need 6 days
time. Treated water from ASB | goes to ASB no. 3 and ASB Il goes to ASB no.4,
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Effluent Holding Pond

From the secondary treatment, the treated water Is stored In the effluent holding
pond which finally lead to the river through diffuser. This treated water has 10 ppm
BOD, and so Is the TSS.

Oxygen Bleaching

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

Air Pollution Control

The mill's air quality system significantly reduce odor assoclated with paper
mill. Odorous gases are collected and Incinsrated, preventing them from eacaping
into the atmosphere. Their 8ystem operates at en impressive 80,0 % effaclency, In
the prpcess of production, this mill also produce gas such as particulate, SOQ,
NOx, CI2 which can poliute the air and thig gas produce by the recovery furnace,
power boiler, bleach plant etc. To control this pcilution the mill uses
Precipitator, incinerator. Therefore low sulfur fuel preferable for powser boller,

SolidWaste

The main resource of solid waste Is primary clerlfier ae sludge, powsr boller as a fly
ash, recausticizing grits and pulp mill produce rejeot knot. Almost all solid waste are
sent to landfill of the mil,

. N
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lIl.2. WEYERHAEUSER PAPER Co., OGLETHROPE, GEORGIA.
Description of Mill

Weyerhaeuser Paper Co. Is located in Oglethrope, Georgla founded In 1971. All the
product of this mill is for the pulp market and producing 750 ton pulp per day. The firat
time to produce 1 ton pulp this mill consume 17,000 gallon fresh water, but now
consumption is reduced to 10,000 gallon per ton product,

In the paper making process Include chips yard, digesting, bleaching proceass, stoo
preparation 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 primary
Clarifier, with 1,75 milllon gallon treated water, it has 3 hour rasistant time. In thls
clarifier there is also pH adjustment. Solid waste produced goes to screw preas for
dewatering and remove this solid waste to the landfill. The clarifler able to remove
BOD and COD up to 80 %. If something happen In this waste water instalation the
mill has prepare on emergency splll basin placed before the bar eoreen.
Secondary treatment

Treated water from the primary claritier goes to first lagoon, of 23 acre it has 15
million gallon, with 12 aerator. Treated water In the first lagoon goes to the second
one covering 22 acres with 8 aerators, It has resistant time for 9 days.

Stabllization Pond

In order to make treated water to become cleaner, from the second lagoon It goes
to the stabilization pond, this pond equipped with 1 aerator cavering 26 acres and
treated water has 10 days resistant time. Beside that, the Instalation has a halding
pond with 860 million gallon capacity, which funotion for kaeping treated water
from the stabilization pond.

BEST AVAILAFRLE CORY

50



This treated water need 24 days resistant time as long it is treated; before
treatment In this Instalation the in-let effluent has 5§00 ppm BOD. After treatment,
the out Iet 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 washer
stage. Then ClO2, H2S04, Na2CO3 Is added to the pulp and pump to the D2
tower (for washing with white water).

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

Recovery Chemica!

Black liquor from the pulping process goes to the evaporator, collected In the
"process condensate tank", it ia then washed In post oxygan washer and stared In
the "cylinder mould filtrate tank", solid of which is 1 %, this terik has & capaclty of
750 million gallon, From this 1 % solld of black liquor It Is ccncentratad to 40 %
solid, this need to be sent to the first stage flitrate tank. The next la to go to tha
extraction tank and filtered.

Result of above process Is collected In flash tank, from then on hlack liquor
increased thelr concentration up to 67 % ta be stored In two tank, each has a
capacity of 130 million gallon. The next procass I8 In the recovery boller, green
liquor is produced from the recovery boiler going to the olarifler. From the clarlfier
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,

Alr 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 Is
from power hose, pulping vessel passed to moisture separation finally gent 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 are
passed toliquid ring compressor goes to "molsture separator” finally separated to
stack, power boiler and to calciner.

- SolidWaste
Solid waste from this mill are sent to the landflll, for example solld waste from

chipping process, waste from boiler I.e. ash.

Description of Organization

|__PLANT MANAGER |

|_LAND TIMBER |

| |

Land MNG Hav casting

Harvesting
|_MANUFACTURE |
| | | | |
Wood Yard Productlon Tech. Eng.  Maint Sys Utllity Inform System
+ Pulping -QC -WWT
- Land(lli
- Environment
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IV. CONCLUSIONS AND HECOMMENDATIONS.

This program Is very helpful to the participant in Implernent waste minimization
Program on pulp and pajar industrf In Indonssia. It Is will be more sffective if enough
time Is given to the participant to know more about the detall of pulp and peaper
technology In order be abls to apply it In practice, it will be helaful that the participant
is given the change to take part or get involved In the pulp and paper making
process.

IV.1.RELATIONSHIPS BETWEEN GOVERNMENT AND INDUSTRY

The existénce of an organization such as National Councll of the Paper Industry for
Air and Stream Inprovement (NCAS)) Is very helptul for industri to make agreements
with the goverment in dsciding some new regulations by giving information, In doing
so, the organization help the Industry which face some difficult in procesaing waste
water or pollution and make some Improvement ta Increase the quality with limited
impact to environment. In thig matter, Indeed the U.S government has & good
relationship with Industry.

This -organization Is indeed nesded In Indonesia to help the industry and the
goverment,

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

The processes that are used In the Union Camp plant use large quantities of
~ chemicals that produce some environmental concernsg,

Potential cost savings and waste minimization are realized with the addition of Unlon
Camp's Eastover ||. Eastover |l Ig highly automatec! and featuras many new
technology advances to control cross direction molstura and basis walght profiles.
Mill controls and an extensive treatment system ensure that watsr aolor, tempereature,
dissolved oxigen, solids content and oxigen demand levels more than meet required
environmental standards, At the Eastover || use Paper-whitaning method
because It uses less water and minimizes contaminantis that are by-products of other
pulp bleaching processes.
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In the bleaching process, chlorine dioxide Is used. But |t will be tried for possible
elimination or reduction with use another alternative i.e. Ozone.

For delignification, Oxygen is used. It Is a highly efficient 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 nesded to
preserve clean and healthy surrounding and haye good instalations 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 delignification process the mill uses 100 % oxygen, furnished with recovery
.plant, evaporator, recovery boiler to raduce alr 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 brightnees of the pulp
produced, therefore untul now researches are st|l| 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; sanltary

treatment and primary clarifier treatment. The rasult of both treatment ia sent to the
mixing box for sacondary treatment.
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Participants and Pacility Personel at
Union Camp Plant.
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Weyerhaeuser Paper Co.



Frank D. Wohrley, Environmental Project Engineer
from the Industry explaining his experience at
Weyerhaeuser Paper Co.

!duon"‘v.wb.- ' ~n.‘ '
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The Weyerhaeuser Plant
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APPENDIX B

ITINERARY :

- Friday, October 29th, 1993,
Union Camp Corporation, Fine Paper divislon Eastover, South Caroline meet
with Mr. Wesley A. Foy Technical Control Meanager, Mr. James P, Witkowskl,
Environmental Enginsering Manager and Mr. Dough R. Lazar, Senlor
Application Engineer.

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

- Wednesday, November 03rd, 1093,
Visited at World Environment Center, New York.

- Thursday, November 04th, 1993.

Visited at NCASI, Madison Avenue, New York meset with Mr. DR. lealeh Gellman,
President.
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APPENDIX C

BUSINESS CARDS :

0]
N
i |
4 DA. ISAIAH GELLMAM
- PRESIDENT
! 9\0 ‘ 12 832 W00
\.
7

260 MADISON AVENUE
NEW YORN, N Y. 10018

NATIONAL COUNCH. OF THE PAPEM INDUSTRY
1 FOR AW AND STREAM IMPROVEMENT, INC.

Pulp Divinion

Frank D. Wohrley

. Flint Rver Oparsations
Environmental Project Engineer

id Stagecnach Road

P.0. Bot 208

Ogiathorps, Geargis 31088
Tl 1912) 472 820)

Fax [912) 472 8808

A Weyerhaeuser

i James P, Witkowski
W@ Environmental Engineering
! Mww

FINE PAPER DIVISION
P.0. BOX B, EASTOVER, SC 20044 _

Wesley A, Foy
Technical Control Manager

TEL: 803/383-7016
FAX: 802/353-7020 FINE PAPER DIVISION

P.0. BOX B, EASTOVER, SC 29044 TEL, (803) 3537627

Crreee®

Doug R. Lazar
Banlor Application Engineer

i

UNION CAMP TECHNOLOQY, INC.
HWY. 601 8, P.0. 80X B
EASTQVER, 5C 29044

TEL: 802/253-7917
FAX; 80373537026
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APPENDIX D

DOKUMENTS RECEIVED
Contains :

1. NCASI :
- Responae of selected pulp and paper Industry solld waste
to the RCRA Toxioity Characterlstio Leaching Prosedure
(TCLP),

2. Union Camp :
- Eastover Mill Overview
- Effluent Treatment
« Alr Pollution Control
- Odor Control
- Solld/Hazardous Waste
- Union Camp Bleaching Technology

3. Weyerhaeuser :
- Company.Environmental Policy
- The Paper Making Process
- Waste & Water Treatment System
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technical bulletin

NATIONAL COUNCIL OF THE PAPERINDUSTRY FOR AIR AND BTREAM IMPROVEMENT, INC., 260 MADIBON AVENUL, NEW YORK, N.Y, 10010
L —— AR R TAITRITR AR,

RESPONSE OF SELECTED PULP AND PAPER INDUSTRY SOLID WASTES
TO THE RCRA TOXICITY CHARACTERISTIC LEACHING PROCEDURE (TCLP)

TECHNICAL BULLETIN NO. 587

MAY 1990
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NATIONAL COUNCIL OF THE PAPER INDUSTRY FOR AIR AND 8TREAM IMPROVEMENT, INC.

260 MADISON AVE, NEW YORK, N.Y. 10018 (212) 632-8000 FAX: (212) 770-2849
Dr. Isalsh Qelima
President
212) 832 9000
May 7, 1990 (@2)

8ince its inception, NCASI has devoted a considerable
portion of its investigative program to characterizing the
industry's wastes and emissions. Included in this activity has
keen a continuing program to characterise (a) the industry's
30lid wastes and (b) the potential environmental significance of
the industry’s solid wasete management fractices. An important
element of this research has been the examination of the respon-
ses 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 idan-
tifying 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 bean
modified to allow testing for these chemicails.

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 examina twenty«five
paper industry solid wastes collected at fifteen mills in seven
different production catagories. The solid wastes collected were
(a )primary and combined wastewater treatment sludges, (b)
various boiler ashes, and (c) causticizing wastes. None of the
wastzs exceeded or even approached the promulgated requlatory
levels., Consequently, none of the wastes tested would be con-
sidered 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 semivolatiles.

This technical bulletin was written by Jay Unwin, Regional
Manager of NCASI's Central-Lakes States Ragional 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 Csenter. Chemical analyses weras
performad at NCASI's West Coast Regional Center by Carol BStandley
under the direction of Gerald Dodo, Project Chemist and Larry
LaFleur, Organic Chemical Analytical Program Managar.

Your questions or comments on this technical bullaetin 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,

S S

~Isaiah Gellman
President

.‘,-_...\“
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ABSTRACT:

KEYWORDS:

TECHNICAL BULLETIN NO. 587
APRIL 1990

Twenty-five pulp industry solid wastes and leachates
were collectad from fifteen different mills represent-
ing seven different produotion subcategories. The
solid wastes collected wera primary and combined
wastewater treatment sludges, various boiler ashes, and
cLusticizing wastes. Each of thase wastes was subjeote~
aed to the RCRA Toxlcity Charactaeristic lLeaching Proce-
dure (TCLP). The extracts were analyzed for selected
orgunio compounds, both semivolatile and volatilas, for
which regulatory levals have githar been proposed or
promulgated.

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

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

RCRA, TCLP, toxicity characteristic, extraction, leach-
ate, solid waste, hazardous waste

RELATED NCASI PUBLICATIONS:

"Response of Selaected Papar Industry Sludges to Alter-
nate Solid wWaste Toxioc Extraction Procedures," NCASI
Stream Improvement Technical Bulletin No. 311 (May
1978).

"Nature and Environmental Behavior of Manufacturinge

Derived Solid Wastes of Pulp and Paper Origin," NCASI

ft;e?m Improvement Technical Bulletin No. 319 (January
979).
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RESPONSE OF SELECTED PULP AND PAPER INDUSTRY SOLID WASTES
' RERD ] ARAGLER LD b { QURE _(1CLE

Until recently, an integral part of the hazardous waste
regulations has been the EP (extraction procedures) toxiocity test
nethod used: to characterize a solid waste with regard to the RCRA
toxicity characteristic. A solid weste that exhibited the
characteristic of "EP toxioity" was declared a hagardous 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 saelected forest industry solid wastes would
exhibit (1,2).

The list of analytes for the EP contains only a few organic
compounds, primarily pesticides. 1In November of 1984, Congress
passed the lazardous and Solid Waste Amendments. Among other
things, these amendments directed EPA tc 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 oonstituents. 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 axtraction
procedure, the Toxicity Characteristic Leaching Procedure or
TCLP, and declared its intention to replace the EP with thae TCLP.
Oon June 13, 1986 EPA published a proposal to change the existing
hazardous waste rules to replace thae EP test with the TCLP and to
axpand 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 requlatory 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
then. .

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. Objectives

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. Baecondary objectives wers 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. scope

This study is not an exhaustive investigation of the re-
sponse 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 soma 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 prasented
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 partiocular
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 OQak Ridge National Laboratory
under an EPA contract. Francis and Maskarinec (6) present the
details of that davelopment. It was a two-phase study. 1In 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 rapreaesant
leachate that would result from co~diasposal 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 wera compared to
the previously obtained leachate-based extracts in order to
examine the ability of the extraction proceduraes to reproducse
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" "natural" leachates from codiesposed industrial and municipal
wastes. Two candidate sethods were chosen: one was based on
carbonic acid and the other was based on acetic acid.

The second phase of the study was similar to thae firat
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 papsr industry origin) lead
to the conclueion that the acetic acid extraction most closely
reproduced the leachate-based extracts. Thus, the TCLP is an
acetic acid extraction procedure.

B. Methed Evaluation

Taylor et 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. 1In prelimi-
nary regults 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 wera 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 paercant.
TCLP extract concentrations of metals were slightly higher than
in EP extracts. 1Interlaboratory 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 ovaer {rom one
extraction to another whon using the zero headspaca extractor
(ZHE) for volatiles.

Another interlaboratory atudy 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 liave batter

T3 47()
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reproducibility than the EP. The TCLP was Judged easier to
conduct and also less expensive than the B,

Bricka gt al. (11) conducted a study to compare the
results of the TCLP with those of the EP. Two heavy metal
synthetic wastes and a perchloroethylens still bottom waste were
examined. Twelve volatile organioc compounds were added to each
waste type. The two heavy metal wastes were solidified/stabi-
lized. The extracts were analyzed for a variety of metals and
the twelve volatile organics. The results indicated that the twe
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 extraotion 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 organios
ranged between abcut 0.5 and 5 with most values below 2. Concen-
trations for six of the volatila organic compounds ware signifi-
cantly higher in the TCLP extract, but thay were essentially
equal or lower for the remaining volatile ocompounds. This rasult
is particularly surprigeing since the EF incorporates no partiocu~
lar procedures to capture volatiles, while the TCLP incorporates
elaborate and expersive featurea for that purpose. This study
also indicated problems with gontaminant carryover from the gero
headspace extractor,

IIT  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 come-
monly generated in the Pulp and paper industry and to ocollect
such wastes from mills in every major product¥on category.
Iable 1 summarizes the wastes and production categories from
which samples of solid wastes and leachates ware obtained.

A total of twenty-five solid wastes were subjected to the
TCLP. Detalled descriptions of each waste, the mill at which it
;:: collected and the analytical results are presented in Appen-

B-anm_mg_mmum

lists the sources for all equipment and supplies
used for sample collection, handling, and extraction.

(1) Sample Containers - All sample containers used in this study
were commercially precleaned glass vessels of various sizes and
types with Teflon-lined caps. Thesae were also occasionally used
as transfer vessels. Any other tranafer vessels or implements
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TABLE 1  SOLID WASTES EXAMINED

NUMBER
PROD. OF PRIMARY COMBINED LIME ALL
CATEGORY MILLS SIUDGE BSIUDGE ASH MUR_ DBREGE WASTEQ
Bl. Kraft 7 2 é 4 3 1 16
UB Kraft 1 1 1 2
Senmi-chem., 1 1 1
Sulfite 1 1 1
NI Fine 1l 1 1
Deink Fine 2 2 2
Groundwood 1 1l 1
WP Board 1l 1 b
28

Totals 15 4 12 4 3 2

(spatulas, spoons) were detargent-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 generatic. as possible.

Sludges were collected immediately aftar 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 tb be extracted
for volatile organics and thosa to be extracted for ssmivola-
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 collectaed from along a mat of dewatered sludge or from
various points in a pile. Samples from piles were taken from
below the surface of the pile. Care was taken at all times to
minimize exposure of the sample to the atmosphere and any sourcer
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 atorage facilities. Wastes were
usually extracted for volatiles within 72 hours of ths time of
collection. Extractions for semivolatiles were usually completed
within 96 hours of sample collection.

ot
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- C. Extraction Procedure

The details of the TCLP as proposad at the time this
research was carried out are given in Appendix C. 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 respeccs (for these
wastes) from that used in this atudy. Appandix B lists sources
for equipment and supplies used in carrying out the extraction
procedure.

(1) General - 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 batween the two
kinds of extraction are the design of the extraction veasel 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 extraotion
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 cthat time the extraction
fluid is separated from the solids remaining, combined with any
liquid collected initially, and subjected to analyals.

(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 bottla. The solid waste

- sample sizes for the semivolatiles extraotions in this study were
all within one percent of the target mass given in the procedure
of 1200 grams.

Extractions for volatile organic compounds wsre 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 ig shown in Appendix C. 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 wasta masses to within 0.1 percent nf 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 spscifies 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 Appendix A indicate for which
wastes extraction fluid 2 was used.

Extraction fluids were prepared on the day they were used.
They were stored in ccvered glass resaervoirs 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 sampla 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 expressaed into & 5-pint glass bottle. The entire volume of
extract that could be expressed was combinad therein with an
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 valva on the
bags, it was usually not posaible to axolude all headspace from
" the bags. Typically, a small bubble remained after the bags had
kbeen filled. The bags containing the extract were stored under
refrigeration until (within a few hours) the extract could ba
expressed from the bag into 20~ milliliter, septum=-lined acrew
cap vials for shipment to the analytical laboratory. Vials ware
filled by attaching a short Teflon tube te the bag discharge
valve, extendiny 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 aftaer one use.

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

(5) Miscellaneous - Pressure filtration operations other than
those carried out inside the zero headspace extraction vessel
were perfcrmed under "pre-purified" grade nitrogen gas in a
stainless steel and Teflon prassure filtration apparatus. FPFilter
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 undaer pressure was accom-
plished using a metering pump with stainless steel and Teflon
wetted surfaces. Measurements of pH and temperature weie
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accomplished using a digital electronic pH meter with a glass
electrode and & laboratory mercury thermometer.

Magss measurement was somewhat of a problem because the
proposed method requires use of a balance accurate to 10.01
grame. Some measurements must be made on the mass of so0lid waste
as it resides within the zero headspace extraction vessel which
has 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) ouality Assurance Procedures - Because one objective of the
investigation was to examine the response of wastas 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 wers performed or extraction veasels on
or befora their tenth use, as spacified in the proposed pro=-
cedure. 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) vessalm
sometimes were not filtered in order to provide a check on ths
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 degided
that one method blank should be run with a water solution
adjusted to a pH of 12 with scdium hydroxide. This blank was run
in a ZHE chosen at random., Extraction fluid blanks were cole
lectad from every batch of extraction fluid.

Each extraction (except method blanks) was performed in
.triplicate. That ig, every solid waste collected was subjected
to three extractions for volatiles and three extractions for
semivolatiles. These replicate extractions ware performed on
aliquots of a single solid waste sample. Replicate solid waste
sampling was not done.

Triplicate extractions weras 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 least one replicate was analyzed for each waste.
The analytical laboratcry chose at random about 10 percent of the
wastes for which to paerform analyses on all thres replicates.

Extraction vessels were disassemblaed after each use and
cleaned according to the manufacturer's instructicns which called
for thorough cleaning with water and detergent, tap water rinse,
triple deionized water rinse, and air drying.

After cleaning, zero headspace extractors werae reassembled,

Pressurized to 50 psi, and inspacted after one hour. If any
pressure loss was detected, all o-rings were replacaed,

» . ad
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Extractors were not used until their gas~-tight 1ntoqrity had bean
ensured in this way.

D. Extract and Leachata Analysis

(1) Compounds Analyzed - list the compounds
analyzed in the TCLP extracts, leachates, and blanks. No matals
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 incrsase caused by use of the
TCLP would be unlikely to cause those limits to be approached.

TABLE 2 ICLP STUDY VOLATILE ORGANIC ANALYTEJ

(All concentrations expressed as ppb)

REGULATORY

100 —LEVEL __.
Chloroform 10 6,000
Carbon Tetrachloride 20 500
1,2~Dichloroethane 20 500
1,1,1-Trichloroethane 20 -
1,1,2-Trichloroethane , 20 -
1,1,1,2-Tetrachloroethans 100 -
1,1,2,2-Tetrachloroethane 20 -
1,1-Dichloroethylens 20 700
Trichloroethylene 20 800
Chlorobenzene a0 100,000
Benzene 20 500
Methyl ethyl ketone 100 200,000
Toluene 20 -

TABLE 3 ICLP STUDY SEMI-VOLATILE OQRGANIC ANALXTES

(All concentrations expressed as ppb)

REGULATORY

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

, Regulatory levels listed are those promulgated in the final
rule (6). Compounds for which no regulatory levels are given ars
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, wers analygzed by EPA
Method SW846-8240 (12). Methyl ethyl ketone was analyszed by

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

The chlorinated phenols wera analyzed by NCASI Method CP
85.01 published slsewhere (14)

Phenol and the cresols were analyzed using a screaening leval
procedure. In this procedure, 2-ethyl phenol and 4-isopropyl
phenol were added to the samples as internal atandards. The
samples were then buffered to a pH of 9.9. Pentafluorobenzoyl
chloride and hexane vwere 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-53
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
samp.es.

This procedure was highly sensitive and convenient for
screening for the presence of the analytee. However, the proce~
dure was morxe prone to false positives due to interferences that
elute at the retention times of the analytes. Where analytes
were detected, an additional aliquot 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. nxnm_am

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, organizaed by mill, are
reported in Appendix A.

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 10Q are reported
throughout this technical bulletin as not detected, ND.

Many of the analytes were not detected in any of the
extracts or leachates. Raesults 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 detectsd were pressent at the limit of
quantitation. Since this was probably not always true, median
values are protably overstated in some instances. Therefore,
medians which were calculated using any ND values arse presanted
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) Sludges - Table 4 presents a summary of results for primary
sludges extracts. None of the values reported exceeds or even
approaches the regulatory levael.

Table 5 presants 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 approachaes the regulatory levels. However, the
laevels goom to be slightly higher for t{a combined sludges than
the primary sludges.

Because combined sgludges wera collected from most of the
production categories, it is possible to break down the results
by production category. This is done in Table 6. (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 Appen-
.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) ILeachates - Table 7 summarizes the analytical results for
leachates. These leachates were not filtered prior to
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TABLE 4  ANALYSES OF TCLP EXTRACTS FROM PRIMARY SLUDGES

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

NUMBER
ANALYTE 2100  LOWEST HIGHEST MEDIAN
Chloroform 2 ND 60.6% s10
2,4,6~-Trichlorophenol 1 ND 2.0 $1.6
Phenol 4 2.8 119 40.4
o=-Cresol 1l ND €1.5% S1.4
p-Cresol 2 ND. 5.2 $3.7

+ average of three replicate extractions

TABLE S5  ANALYSES OF TCLP EXTRACTS FROM COMBINED SLUDGES

Number of sampleg extracted = 12
(All concentrations expressed as ppb)

NUMBER

ANALYTE 2129  IQWEST HIGHEST MEDJIAN
Chloroform 7 ND 287w £23.2
Methyl ethyl ketone a ND 415 £100
2,4,6-Trichlorophenol 4 ND 23.0% ‘£1.6
Phenol 12 7.4 139% 26
o~Crasol 1l ND $3.8% sl.4
p~Cresol 5 ND 6.4% $3.1

* Average of three replicate sxtractions

IABLE 7  ANALYSES OF LEACHATER

Number of samples = §
(All concentrations expressed as ppb)

NUMBER
—ANALYTE = 2100 IQWEST HIQHEST MEDIAN
Maethyl ethyl ketone 3 ND 1521 $240
Toluena 2 ND 271.6 S20
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=Crescl 4 ND 360 $14.6
m=Cresol k) ND 290 2.0
p~Cresol 5 ND 9240 $321
Al LELE covt
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TABLE 6 COMBINED SLUDGE TCLP EXTRACT ANALYSES BY PRODUCTION CATEGORY

(All concentrations expressed as ppb)

BLEACHED KRAFT (6)

.4

NBR ' UB KRAFT SULFITE NI FINE DEINK GRWOOD
ANALYTE = 20100 Low High Med. -~ (1) (1) (1) (2) (1)
Chloroform 5 ND 163 <46.1 ND 114.3 ND ND, 287* ND
Methyl ethyl :
ketone 2 'ND 415% <100 ND ND KD ND, ND ND
= 2,4,6-Tri-
A chlorophenol 1 ND 6.9 <1.6 ND 14.6% ND 11.8, 23.0% ¥D
% 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 KD, ND WD
A p-Cresol 3 ND 6.3 <3.1 6.4% ND ND ND, ND ND
9
<

‘- * Average from three replicate extractions
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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 leachatas.

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 extractes are intended to represent the leachata 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 generuted from
the same solid waste. This comparison is presented in Tabla 3.
For purposes of clarity, in those instances where a compound was
detected in neither thae sludge extract nor the laachate, no
results are raported.

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

(3) Causticizing Wastaes - Analytical results for extractas from
lime mud and green liquor dregs are presented in « 8ince
there were so fuw daterminations above the 1imit of quantitation,
individual results are presented rather than the ranges and
medians presented in the previous tables.

(4) Agh - Analytical results for extracts from ash samples are
presented in Table 10. Since thaere were 3o few determinations
above the limit of quantitation, individual results are pre-
sented.

B.  Practical Aspects of the TCLP

Overall, the TCLP is more convenient to run than the EPp,
This is primarily because PH adjustment is not required with the

normal working hnurs.
The major 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 LEACHATE ANALYSES

(All cosricentrations expressed as ppb)

AJQD 213Y T Ay 1530

MILL A MILL B __MILL C MILL D MILLE = _ MILLFP

ANALYTE Sludge Leach. §Sludge Jeach. Sludge Leach. Sludge Leach. Sludge Leach. Sludge Leach
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 ND 1521
Toluene ND ND ND 153.3 ND 271.6
2,4,5-Tri-

chlorophenol ND 29.8
2,4,6-Tri-

chlorophenol 6.9% HD 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 HD 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

o
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. TABLE 9  ANALYSES OF TCLP EXTRACTS FROM LIME MUD AND DREGS
Number of samples extracted = 3 lime mud, 2 dregs
(All concentrations expressed as ppb)

&NALXTE LIME MUD DREGS
PhQnOI 506' 505' 35-5* 3.2' 9!5

* Average of three replicate extractions

IABLE 10  ANALYSES TCLP EXTRACTE FROM ASH

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

ANALYTE
Phenol 2.7, 18,7%, 21,9, 29.2

* Average of thres replicate extractions

prevent breakage. Precautions should be taken to prevent damage
or injuries in the event ona 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 ZHE's used worked quite well for the
wastes examined.

Finally, it was troubling that headspace 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 difficulty 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. Intralaboratory 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 separezte evaluation of the two sources of variability.
Both will always be present, so it is appropriate to aeavaluate the
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overall results without separating out the component variabile
‘ities. '

A potential source of variability present in this study that
may not be typical is the effect of extract shipment to the
analytical laboratory. Contract or ii~house laboratories may
have extraction and analytical facilities housed together. It is
also possibia, despite efforts to minimize the effect, that in
the research environment in which this study was conducted, the
pProcedures and practicas which make uUp the method were better
thought-out and executed than they would be in a "production"
mode of operation. Thase factors conspire to make the evaluation
of intralaboratory precision in this study difficult to extrapo-
late 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 similar conditions,

Evaluation of the intralaboratory pcecision is done by
axamining the results of those extractions in which all threa
replicates were extracted, Analyt.ical 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
neasurements. Censoring of the data #et in this way probably
biases 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 89 parcent)
were done on replicate extracts. Of the 979 replicate analysas
obtained, however. 895 were from analyses in which one or more of
the triplicates was "Np», 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) wr.e from 13 different semivolatile compounds. The
21 volatiles analyses were performed on 6 different extracts.

The 63 semivolatiles analyses were performed on 10 diffarent
extracts. Thus, judgements of intralaboratory pracision in this
study are based 6 and 10 different extractions for volatile and
semivolatile extraction procedures, respactively. ’
summarizes the data used to compute intralaboratory precision.

summarizes the intralaboratory precision for each
of the extraction procedures, Precision 18 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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TABLE 11  INTRALABORATORY. PRECISION

' ) NUMBER OF NUMBER OF NUMBER OF PRECISION
EROCEDURE ANALYSES =~ COMPOUNDS EXTRACTS ~  AS_3RSD

Volatiles 21 2 6 7.0
Semivolatiles 63 13 10 17.3

vV SUMMARY AND CONCLUSIONS

This technical bulletin presents the design and resulis 2f a
screening study to examina the response of pulp and paper indus-
try solid wastes to the Toxicity Characteristic Leaching Proce-
dure, TCLP. Twenty-five wastes, including six leachates, from
eight different production categories were examinad.

The major finding is that ncne of the extracts or leachates
contained levels of substances even approaching currentl promule-
gated regulatory levels that would cause them to be considered
hazardous due to the toxicity characteristic. Most concentra-
tion. were less than one percent of the regqulatory ievel., For
the solid wvaste extracts, the closest approach to a regulatory
level was for chloroform in a combined sludge extract whlch
reached 4.7 percent of the reqgulatory 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 primarily traces of phenolic
compounds. Concentrations in secondary sludge extracts appeared
tc 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 reasonakly sasy to conduct. The
only significant problem encountered was with breakags of the
glass extraction vessels.

The intralaboratory precision, expressed as relative stan-
dard 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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EASTOVER MILL FACT 8HEET

UNION CAMP CORPORATION
FINE PAPER DIVISION
EASTOVER, BOUTH CAROLINA

EO I FPAPEZR MACEINE

Medjium Weight Fine Paper
(46~55 Basis Weight)

Design Rate: 600 TPD

Phase II Rasbuild Design
Rate: 800 TPD

Equipnment:

Voith Duofomar Twin wire
Papar Machine

A72 Inchaes Wide
3000 FPM Maximum Speed
Start-Up: 8/84

EO II PAPER MACHINE

Light Weight Fina Paper
(35-46 Basis Weight)

Design Rata: 660 TPD

Equipment:

Beloit Bel Bajie III Paper
Machine

372 Inches Widae
4400 FPM Maximum Speed
8tart-Up: 7/91

PULP MACHINE

Hardwood Pulp

» Equipment:

192 Inchas Wide

Bale Line
» §Start-up: 4/91

e Bleachad Kraft Pulp
Softwood Pulp - EASTOCELL

¢ Dasign Rate: 500 TPD
Valmet-Ahlstrom Wet End
215 FPM Maxinmum Spaed

Flakt Compact Dryer
Lamb Cutter Layhoy and
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- UNION CAMP CORPORATION
ENVIRONMENTAL, HEALTH, SAFETY
AND FORESTRY PRINCIPLES

TO MAKE ENVIRONMENTAL, HEALTH, AND SAFETY
CONSIDERATIONS PRIORITIES IN OPERATING EXISTING
EACILITIES, AS WELL AS IN PLANNING NEW
QPERATIONS.

TO RECOGWIZE ENVIRONMENTAL, HEALTH, AND

SAFETY EFFECTS OF PRODUCT MANUFACTURE,
DISTRIBUTION, USE, AND DISPOSAL.

TO MONITOR ENVIRONMENTAL, HEALTH, AND
SAFETY PERFCRMANCE AND TO REPORT REGULARLY

ON THESE MATTERS TO THE BOARN OF DIRECTCHS.

TO TRAIN EMPLOYEES - AND TO PROMOTE -

AWARENESS AND ' ACCOUNTABILITY ON THESE
MATTERS.

TO IMPROVE PERFORMANCE THROUGH SUPPORT OF

RESEARCH AND DEVE!OPMENT.
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ENVIRONMENTAL. HEALTH. SAFETY. AND FORESTRY (CONT)

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

TO PARTICIPATE CONSTRUCTIVELY IN THE DEVELOPMENT
QF PUBLIC POLICIES.

TO CONTINUE TO PURSUE ENERGY CONSERVATION.

TO PRACTICE A LAND STEWARDSHIP ETHIC THAT
RECOGNIZES THE IMPORTANCE OF SOIL CONSERVATION,
AIR AND WATER QUALITY, WILDLIFE AND FISH
- HABITAT, AND AESTHETICS.

:,’
BEST AVAILABLE COPY



THE ROAD TO SUCCESS

o Well Prepared Applications

e Productive Dialogue with DHEC

| - o Valuable Public Input

¢ Commitment to Permit Limits
¢ Honor Those Commitments

° Open & Ongoing Communlcatlons
with Neighbors

e Proven Environmental Record

| | DEVELOP AND MAINTAIN A
- HIGH ENVIRONMENTAL ETHIC
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ODOROUS GAS
NON-CONDENSIBLE (NCG) GAS
TOTAL REDUCED SULFUR (TRS) GAS

- Hydrogen Sulfide H,S
- Methyl Mercaptan CH,SH
- Dimethyl Sulfide (CH,).S

- - Dimethyl Disulfide (CH.,).,S2

Major Combustible Components

- Turpentine

- Methanol
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EASTOVER MILL ODOR CONTROL SYSTEM

DESIGN CRITERIA

Safety |
Comply with All Regulations
Minimize Gff-Site Odor

50, Emission Reduction
Sulfur Recovery

Anticipate Future Requirements
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SOURCES

Chip Bins

steaming Vessels

Flash Tanks

Blow Tanks

Brown Stock Washers
Filtrate Tanks

Knotters

Knot Conveyors
Evaporator Condensers

Black Liquor Tanks

Foul Condensate Tanks

Salt Cake Mix Tanks

Foam Tanks

Soap Tanks

Acid Wash Tanks

Lime Mud Pressure Filters
White Liquor Pressure Filters
Rejects System

Turpentine Tanks

Stripper Off Gas
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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 Scurces
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INCINERATION DEVICES

Stand Alone Incinerators

Power Boilers

Lime Kilns / Calciners

Recovery Furnaces <

Flares
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PRIME MOVERS

- Steam Eductors

- Centrifugal Fans

- Liquid Ring Compressors
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DILUTE NCG SYSTEM

Design Basis:
System < 25% LEL, No Irdividual 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

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

sources Prime Mover incineration Device

Steaming Vessél * Steam Eductor Stand-Alone Incinerator
With SO, Scrubber

Flash Tanks *
or

Evaporator Condensers .
No. 2 Power Boiler

stripper Feed Tank (Back-Up)

Turpentine Tanks

Total 800 ACFM
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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)
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"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 Bleacking '

Estimated Values for a Typical Plant

CEDED O(CD)ED OZED
Bleach plant Water Use 47.5 15.8 * 13.7°
Bleach Plant Effluent  55.4 14.2 7.5

M3/A.D.Metric Ton

* Some water is recycle therefore savings may vary

GENERAL\ENVRMNTL\OVENVT44.4G3



- OUTLINE
C-Pree TALK FOR INDONESIAN VISITORS
to EASTOVER MILL OCTOBER 29th

I. UNION CAMP BLEACHING DEVELOPMENT
MOTIVATING FACTORS AND TECHNOLOGY ADVANCEMENT
BLEACH PLANT CLOSURE
BLEACHING SEQUENCE DEVELOPED
BLEACH PLANT CONTRIBUTION TO EFPFLUENT

II. FULL SCALE COMMERCIAL OPERATION
FRANKLIN START-UP EXPERIENCE
PIBER QUALITY PERFORMANCE
OPERATING EFFPECTIVENESS

III. ENVIRONMENTAL ANALYSIS
POTENTIAL EFFLUENT LOAD REDUCTIONS
ACTUAL MILL PERFORMANCE AT PRANKLIN
PROJECTED PERFORMANCE ON OTHER SPECIES
. ENVIRONMENTAL IMPACT OF c-Free™

BEST AVAILABLE COPY
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C-Free™m PULP DEVELOPMENT

UNION CAMP - ENVIRONMENTAL AWARENESS

FRANKLIN MILL - SMALL LOW-FLOW RIVER

EASTOVER MILL - GREENFIELD MILL STANDARDS

DEMONSTRATED DEVELOPMENT EFFORTS
MANY YEARS OF INTENSE BLEACHING RESFARCII
AMONG FIRST COUNTER CURRENT BLEACIIING IN USA
ONE OF FIRST USING 02 BLEACHING WITH RECYCLE
HIGH CONSISTENCY O2BLEACHING FOR MAXIMUM CLOSURE

$6.5MM + PILOY PLANT INVESTMENT AND
CONTINUING COMMITMENT ($1.SMM EXPANSION)

FULL SCALE REACTOR SIMULATION AND PROCESS MODELING
$160MM FULL SCALE 1000 TPD GZONE BLEACII PLANT
ESTABLISIIED UNION CAMP TECIINOLOGY

MARKETING ARRANGEMENT WITH SUNDS DEFIBRATOR

Conventional CEDED

WASH WASH
wOoOoD WATER WATER

SEWERED EFFLUENT BLEACHED
100% LIGNIN REMOVED PULP

PROBLEMS: HIGH WATER USE AND SEWER FLOW

ALL BLEACHED CHEMICALS AND ORGANICS MUST BE SEWERED
HIGH BOD, COD AND COLOR

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

’

BEST AVAN AR € COPY
1Y



WOOD watea  Conventional CEDED WATER
|

BLEACHED
100% LIGNIN REMO VED PULP

wasu  OC/DED

WATBR

45% LIONIN
REMOVAL .
SBEWERED
EFFLUENT BLEACHED

Ss% OF LIONIN PULP

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

CHLORINE STILL USED; SIZABLE AMOUNTS OF CHLORINATED ORGANICS

PRODUCED.
wooD wasn CEDED waren
J’ ¢ v v v v
["°°“;|"‘|""‘";|'——_‘ra"’l E H D H E | D
T J . .
ERaks 100% s
WOOD v OC/DED ' WATER
| | S | v l v 4
COOXING |~ | wANRING " O »{C/D ' E —'{ D

.
v >

CAUSTIC AECOY. BLEACiiED
ROOM ERY 55% PULP
WOOD OZED WATER
| : 1 ¢ ¢ 14
COOKING (—>» | WASHING * O -+ Z, | E —{D
T l ! ESSENTIALLY | lMINOR PURGE l N
CAUSTIC IlurCOV- -: ﬁ'é'éob'fn’i:'g : <5%
ROOM |' | ERY - g . T
............... D Efﬂuent
NECT A a1 ECOFRY
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OZ(EO)D Bleaching

Hot

Water

!

l

Hot
Water

l

Bleached
Brown Pulp
Stock b O ’ Z ’ E N D et
Washing (0
Closed Oxygen, Ozone Alkall, Chlorine
Cycle Alkall Oxygen Dioxide
Recovery

Minor ntwunts of

Organ

ics & Inorganics
to Sewer

OZONE TREATMENT STEP

Pulp From
O Stage

l

Acidification

Ozone

s Washing

v

Off Gases

Can Be

.

Recycled

Can Be Used Elsewhere
For Mill O, Uses

Gas

Reaction
.
]
Ozone Pulp To
Generator E Stage

Clean-Up

Oxygen makeup

®ieh AVAILAELE E0FY

)il



BLEACHING COST REDUCTIONS FOR VARIOUS WOODS

C-Free™ Compared with Conventional Bleaching
90 G.E. BRIGHTNESS PULP

Percent reduction at Average
U.S. Material 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% 52% OC/DED

OZQP (TCF) Bleaching
Totally Chlorine Compound Free

For Easy to Bleach Pulps - Market Brightness & Strength Possible

O

v

Z—Q—P—

Extended High May Not May Be
Cooking Consistency Be Required Med. Cons.
or in Some Cases or
Extended High Cons.
Oxygen
Required

BEST AVAIL ARLE COPY I '/?



OZONE
START-UP EXPERIENCES

FRANELIN F-LINE
» 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

EFFPLUENT RECOVERY
» SMALL Z STAGE PURGE FOR CALCIUM

OZONE STAGE PERFORMANCE

Ozone Application Brightness Viscosity  Selectivity

3
Kg/ADT  Percent %150 dm’/kg ABrightaess
Applied Consumed In Out In Out A Viscosity

Expected 6.8 90-95 39 53 705 590 0.12

Current

Operation 76 95+ 36 51 706 600 O0.14

114



OZ(EO)D
BLEACH CHEMICAL SAVINGS

Reduction

vs CEDED
Typical 26%
Optimized 35%

FRANKLIN MILL

1992 OPERATING CONDITIONS

Effect of F-Line OZEoD Pine

Gross - 18t Grade Machine

PAPER MAGHINES | Tidielon | roducon | snamt s | ool
Baseline

aspiny 12045 | 1806 | 13.1 | 18.3
Oct-Dec

Fline as 2057 | 1822 12.3 15.6

1




TEAR vs TENSILE

Franklin Southern Pine

e 7| = ceoeo
‘ OZEOD(F “ﬂ.) Do | e g2ROD

-
i
L]

-a
-]
N

. CEDED
(A & Blines)

TEAR FACTOR, dm*
@
(<

-
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o

(-]
L)
[ D om con s et e 20t S e eep v St s B e e e 2a
Pk R ST TR T .
e . e
W 4 A e

~J
(-]

7 8 ) 10 1"
BREAKING LENGTH, km

PFi BEATING DATA

BLEACH PLANT CONTRIBUTION
to
MILL EFFLUENT TREATMENT PROBLEMS

With Rest of Mill

' - Normal as Closed as
AsaP t of Total Mill
2 ereem ol ol MU Mill Possible

"EFFLUENT FLOW 50% 65%
EFFLUENT BOD, 35% 45%

EFFLUENT COLOR 60% 85%
CHLORINATED ORGANICS 85% 85%




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 usad

1>



POTENTIAL BENEFITS

BLEACH PLANT ORGANICS

Southern PINE Kraft to 82 ISO

CEDED OC/DED OZED

BOD, (kg/ADMT) 16 6.5 2
COD (ka/ADMT) 655 22.5 6
COLOR (kg/ADMT) 185 415 1.5

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

Predicted INITIAL
CEDED OC/DED OZED MEASURED
F-LINE
BOD,(kg/ADMT) - 16 6.5 2 1.8
COD (kg/ADMT) 65.5 225 6 5.6
COLOR (kg/ADMT) 185 415 1.5 0.9
TOX (kg/ADMT) 65 3.0 0.075 0.14
. AOX - - - N.D.(<1-5ppb)
Chloroform 0.18 0.08 0.003 0.00017

| D~



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



“Buisiness sticcess can
and must march in step
with a safe and pleasing
environment.”

—  Jack Creighton
President

pel

Weyerhaeuser Company
ENVIRONMENTAL POLICY
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CHLORINE BIOXIDE
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WASTE & WATER TREATMENT
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BIOGRAPHICAL SKETCH OF
IYAN SUWARGANA

Institution . The Environmental Impact Management Agency (BAPEDAL)
Current Position :  Staff of Directorate for Hazardous Waste Management
Education :  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

Name HENDAYANI TEGUH ADISESHA (Mrs)

Date of Birth

Nationality Indonegian

Marital Status g Dependents : Maried + 3
:Education :

S2., Chemistry, post Graduate Study, ‘Bandung Institute oOf
Tochnoloqy, 1982 T

81., Chemical Engineering, Bandung Institute of Technology
1964

Work EXperience :

1985-now Institute for research and Development or
' Celluloae Industries, Bandung,
FPost ;
Head of Derivatives and Pollution Division

Responsibility .
~ Directing and coordinating in house, na-

tion with PUlp and paper industries,
especially in waste water treatment plant

- Participating central ang Provincial Envi-
ronmental protection Activities
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1980-1985 Institute for. Research and pevelopment of
cellulose Industries

Post :
Head of Quality Control and Norma1ization
Section

Responsibility :
- Coordinating and doing preparation of
.draft for Indones1a Industrial Standard .

~ Coordinating tasting and quality contro1
activities

1968~1980 Callulose Research Institute, Bandung

Post :
chief of Rayon Laboratory.

Responsibility : '
- Coordinating and doing research in visco-
se@ rayon processing and other cellulose
'derivatives.
Professional Association :
Indonesian Engeneers Association (PII)

Indonesian Chem:.al Associayion (HKI).
International Association on Water Quality

Bandung, 8 SGDtember-1993

+ g

Hendayani Teguh Adisesha (Mrs)

Head of Cellulose Derivatives
and Pollution Division
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et U KERTAS LECES (PERSERO)
@” LECES, PROBOLINGGO 67202"
qoEs | JAWA - TIMUR, INDONES]A
Telogram + KERTAS LECES Phons x(E!J-UJJE-ZIDSJ, 21994, 21808, Fur(SZ)-OJJS'Nle Tix @ J1388,21048 LETJES 1A
RIODATA
CANDIDATE FOR TﬁAIN fHE TRAINER TRAINING IN U.SB.
NAME H IR. DKRONO WIKANAJI
BIRTH DATE H 24 MAY 1962
NATIONALITY H INDONESIAN
RELIGION H MOSLEM

EDUCATION/TRAINING : # GRADUATE FROM GAJAHM MADA UNIVERSITY
CHEMICALS ENGINEERING DEPT. IN 1989

* PULP & PAPER TECHNOLOGY SEMINAR AT
INSTITUTE FOR RESEARCH AND DEVELO?&ENT oF
CELLULOSE INDUSTRIES, BANDUNG, IN'1991

® ENVIRONMENTAL MANAGEMENT BY NETWORK
INSTITUTE TECHNOLOGY, IN 1992

* ENGLISH LANGUAGE COURSES, IN 1992

WORK EXPERIENCE H HIRED BY PT KERTAS LECES IN JULY 1990 As
" EPFLUEN? TP S8ECTION HEAD UP TO Now.
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P.T. INDAH KIAT PULP & PAPER CORP

U-087
Head Office : Jakarta Branch Office : Pekanbaru Mill Site ; Perawang
“Tol "1 (021) 3104847, 3104405 (0761) 21627, 32047 (07€1) 38968 (Hunting Syste
Tx s 81507 IKPP IA 66121 IKPPPK-BARU
Fax i 9104582, 3104583 (0761) 33662 (0761) 33080
PAGE : 01 OF 01 DATE :24/09/93
TO: WORLD ENVIRONMENT CENTER RECEIVED
INDUNBSIA OFFICE
24 SE 1993
ATTN: Drs.R,H.M.WIRADIPUTRA Ansd. ”’
) {
FAX NO.: 21-%1119% REF NO.: JT/3/451

THANK YOU FOR YOUR CALLING.
IN ORDER TO COMPLETE THE APPLICATION OF TRA'N-THE-TRAINEE
PROGRAM, OUR CANDIDATE CURICULUM VITAE IS STATED BELOW

NAME : ZULKIFLI LUBIS

DATE OF BIRTH : AUGUST 24, 1964

EDVCATION : MECHANICAL ENGINEER

ALUMNI OF NORTH SUMATERA UNIVERSITY 1989

WORKING EXPIRIENCE:

JANUARY 03, 1991 - OCTOBER 20, 1991

STAFF OF WATER TREATMENT SECTION

PTINDAH KIAT PULP & PAPER CORPORATION PERAWANG RIAU

OCTOBER 20, 1993 - JUNE 30, 1992

STAFF OF ENVIRONMENT PROTECTION 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

POLLUTION CONTROL MANAGEMENT - BANDUNG

DECEMBER 21, 1992

ENVIRONMENTAL SEMINAR - PEKANBARU

THANK YOU,
EST WISHES,

ETER YOKSAN
FAX: 0761-38080

CC:

MR EDDIE E-TAK SHAW

EXECUTIVE VICE PRESIDENT

PT INDAH KIAT PULP & PAPER CORP. JAKARTA
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Nanme WIDYA TJAHYANA LAUWANGSA

Agpe 39 ‘yearsa
"Stat us Married
Address " Wisna Tropodo AL-21

Varu - Sidoarjo

Nov.18%5
(3 months]

1979 [1 year)

July 1983
January 1988
June 1888

June 1888
Febr. 1991
Sept. 1881

ﬁov. 1591

Febr. 18892

Feb., 1993

Graduated from "AKADEMI TEKNIK RAJASA"
majoring in Mechanien] Engineering

SOCHRAN Boiler service & commissioning at GUTHRIE -
SINGAPORE, )

Job training for Coating Colour Preparation from
DAISHOWA ENGINEERING =~ JAPAN at PT PAKERIN

Introduction to paper 1ndu$try instrumentation
High quality Compressed Air Seminar from ATLAS COPC

Stegm Engineering & Eqarzﬁ Conservation from SPIRAX
SARCO '

Technological Development on Fabrication of Stain-
less Steel. A Seminar by ESAB,

Leadership training from- the Management “Consultant
'PRANIDYA’ .

Energy Conservation in the Industrial Sector from .
the Indonesia Dept. of Industry (K.N.I. - WORLD
ENERGY COUNCIL]. . '

Bearing [A Seminar by S.K.F)

Design on Anaerobie Industrial Weste Water'Treatmen1

= a Seminar by 1.7.8. (The Institute Technology of
Burabaya. L . . :

Mechanical Design Consideration and some problems ir
the process plants. A Seminar by The Bigh Pressure

Pea 0.4 Tealitaa., .= Tawman Herpys
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EXPERIENCES :

1875 ~ 1977 -

1977 - now -

at. PT OMETRACO Engineering Divizion as Commissioning
and Service Engineer for COCHRAN BOILER in Indonesia
Bcope of Jjobs are : Erection, Commissioning, Service

and Overhaul of steam boiler..

at PT PAKERIN

JOB POSITION AT PT PAKERIN

T S G D S G G D Gy WP G T G W

1977 - 1979 -
1979 - 1983 -

1883 ~" 1987

1988 - now

1977 -
1879 -
1981 -
1983 -
19868 -
1988 T
Feb 1891 -

pr 1992

- an e Sw -y o

as Boller & Water Treatment SECTION HEAD.

as Boiler & Water Treatment SECTION HEAD plus
Coating Colour Preparation SUPERVISOR.

23 Vice Chief Engineer

as Mochanical Chief Engineer

Boiler & Water treatmant:orection. steam piping.
Design, erection and trisl run of PM I '

,Coating Color Preparation training from DAISHOWA

Boliler & Water treatment, steam piping design and
erection of PM II .

Boiler and steam piping erection for PM III

Erection of Co-Generation plant from SHIN NIPPON
JAPAN

Membor of the team for Effluent Treatment Plant
dosign, fabrication and erection.

To survey Paper Machine & Stock Prepavration

Equipment at Smorgom - Melbourne (second hand
machine)

To survey Effluent Treatméﬁt equipments in India,:
at. TNPL Pulp & Paper Mill, SESHASAYE Pulp & Paper
Mill. Madras Refinery, New Delhl Hunlecipal Effluent

DRI S ke TN A WITUINIIOMM AN IATY N T - VAamlager
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SEP 25 '93 10:@8 PT.SURYA KERTAS.SBY-62 31 335043 ‘P.2

©

PT SURABAYA AGUNG INDUSTRI PULP & KERTAS

PAPEA & BOARD MANUFACTURING

BIODATA

. CANDIDATE FOR TRAIN THE TRAINER TRAINING IN U.S. -

Name : : Drs. Wanh Supriadi |
BirthDate =~ :November, 22nd 1966
Nasionality : Indonesian

Health ».: Exellent

Education

71985-1990 . Chemistry Dept. Faculty Math and Natural Science
Airlangga_l{xﬁversity, Surabaya,

1992 Course Supervisory Management in LMS Surabaya

Work Experience :

1991 - Present  Quality Controle Dept. PT. S'urabaya Agung Industri Pulp
o & Kertas..
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I. EXECUTIVE SUMHARY

This study ‘tour 1is 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
palluting proces, reuse and recycling practice, good
housekeeping, instalation of the works safety & health
eguipments, good chemical storage, and good wastewater treatment
practices.

Corporations and Agencies that were visited including Hetal
Finishing Ass. of Southern California, Metal Finisher, Material
Fabrication Division of The VLawrance 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 fulures action, we should be improved and make evaluate cof
source which could pussitle to implement of minimization.

é B
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II. INTRODUCTION

his 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 Hanagement Agency) with USAID (United State
Agency for International Development) where WEC (World
Environment Centre) as implementer which has started from 6-18
December 1893. The WEC contributes to sustainable development
worldwide by strengthening industrial environmental, health and
safety management practices. The objective of U.S. study tour 1is
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,
Hinistry ofIndustry Directorate General of Hultivarious
Industry.

3. Ir. Dadang Sudradjat, Head of Quality Control, P.T. Superex

Raya - Aluminum Extrusions.

Ir. Widya Wicaksana, Prcject Manager, Institute for Small

Scale Industry Development.

Ir. Jaya Agung Prastowo, Notion Division, P.T. YKK Indonesia

Zipper Co. Ltd.

Suryanur Syafei, Chief of Quality Control, Padi Xompnnen -

Stamping & Electro Plating Shops.

(o) NN & IR 5
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In the study tour activities followed by Mr. Charles Jong Hwa

Hong as Deputy Project Manager and Hr. Jim Miille as

President of Chemical Solution, Inc. The metal finishing

facilities that were visited are as follow

- December 086, 1993 : Metal Surface Inc.

- December 07, 19893 : Electrolizing Inc.

- December 02, 1993 : Presentation from l.awrence Livermore

\ National Laboratory.

- December 10, 1983 : Wascewater Treatment System Inc.

- December 13, 1983 : Read - Rite wastewater treatment facility.
Acteron Corporation.

- December 14, 1893 : 3chlage Lock.

) Santa Clara Plating Co. Inc.

- December 15, 1983 : United Airlines.
New United Hotor.

- December 16, 13993 : Water Pollution Control Plant.

LN AR meiee e wiresee s e o
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[II. 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:
- ickel 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 related

to support the environmental management programs

- The presentation from the Lawrence Livermore National
Laboratory/Material Fabrication Division.

- Environmental consulter.

- 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/vresipitation, flocculation, clarification, pH
adjusment in discharge, and filtration to remove solid from the
combined wastewater of all of the metal finishing operations.

i
.
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B. Details of The Focused Activity

This study tour only Yocused on abservation of the environmental
managenent practices including

- Waste minimiczation,

- Health & safety,

- Waste treatment.

a. Waste Hinimization
Many waste minimization with low technology more applicated at
United State. Technuliogy option include source reduction, on site
recycling, and off site recycling which provide 1mmediate cost
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 dragouct, and this will conserve water.
3. Counterflow rinsing sistem
This svstem 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 a4ater lessens the load on
wast treatment system and makes dragout recovery for more

economical and practical.

Guod houssreeping practices

Recycling of plate solution with use evaporator

Evaporaticn 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
hydrochlori have been recycled using this systen and
efficiency of recovery has been about 80%.

7. Recycling of rvinsewater
The water recycling unit that obtained are cold vaporation and
ion exchange systems.

- Cold vaporation

Cold vaporation 1is distillization employing vacuum. Waste
liquid is placed in a boiler unit and the side walls are
heated to go to 100 F. A vacuum is applied and as a result
the wasetewater boiles at approximately room temperatur. The
water vapor traveis to a condensor and forms clean product

[ I =4
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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 39%Z 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 1incorganic salts. Ion exchanger are
materials that «can excharge one ion for another, hold it
temporaly, and releasc it to a regenerant solution.
Elimination of vapor cdegreasing
Vapor degreasing was replaced with a variety of aqueous
cleaning processes including soak and electrolytic cleaning,
ultrasonic c¢leaning and also with water pressure cleaning
system that the recycles the water so waste is kept to a
minimicze.
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 deing this, helps to minimize
costs.

o

b. Safety and llealth

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 Trealtment

In observation to the pollution prevention just focused, to the

wastewater treatment where the processed sycstem as follow

- segregation type of wastewater,

- reduction process on wastewalbter which has content of hexavalent
chromium,

- oxidation process on wastewater which has content of cyanide,

- good mixed and agitation systems on {locculation process,

- adjusment of pH,

- control of BOD, COD, heavy metal content, etc., according with
standardad limit.

BEST AVAILABLE CORY
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IV. CORCLUS1ONS & RECOHMENDATIONS

A. CONCLUSIONS

1. Waste minimication practice more implemented at the United
State metal Tinishing facilities.

2. Waste minimization 1is 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 emerzing 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 ol metal finishing.

B. RECOHMMENDATIONS

For the future action, we should be improved and make evaluate as

follow

1. Evaluate sources which could possible to implement of

-
L.

minimization. .

Making plan of a system which would applicated or modified on

process, for example

- Recycling system on plate solution or pre-treatment sclution
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 haczardous
material 1in the water, example: application of spray rinse
systemn, etc.

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

Use deionized water on the process solutions and rinse

solution to minimize problems in the process.

BEST ~'
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Use the filtering system so that good quality or solution will
be kepl clear.

Train employee about knowledge of management of the
minimization, safety & health, and waste treatment practices.

-
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APPENDIX A

CORPORATIONS AND AGENCIES VISITED
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APPENDIX B

FIGURE AND PHOTOGRAPHS

BEST AVAILABLE COPY

156



RINSE WATER DISTILLATION

CLEAN

WATER

L T

x
\
DR VIl i)

R R A G
e A 23 o

J..mu.‘vz...} yIets

oL MAF RS M‘.ﬁs&n
T AD ey AT TR
iR i A

NG RIS N
= M#w. iuk ...Mmm,. i
3 .,Mmé—wv‘\m uuﬂﬁ S 3 ¥

SRRV

T
*
2

T ————

A
PR D e n v
:

FoNERS

LT
!\.:.WIM..M. #:m\{ .

] R s
4 X §

i

i

- e

BEST AVAILABLE COPY

ML, e A2

o

— FEED FROM STORAGE TANKS




DISTILLATION RESULTS

Typical feed rate = 25 gallons /hr |
@ 30 PPM average metal content, pH2-9.5

Typical water return rate = 25 gallons /hr

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

© AdOD I8VIUVAV 1538

N Cost per gallon recovered = $.03



ACID DIALYSIS EQUIPMENT
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ACID RECYCLING EQUIPMENT

v L5438

L ADOD FEVIIvA

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



S.

ACID DIALYSIS RESULTS

Test1
(start) (finish)
4.9 Normal Nitric Acid 3.9 Normal Nitric Acid (79.5%)
60 gm/l copper metal 7.2 gm/l copper metal (88%)
Test2
(start) (finish)

9.4 Normal Muriatic Acid 7.1 Normal Muriatic Acid (75.5%)

10 gm/l copper metal 1.1 gm/l copper metal (89%)
14 gm/l iron metal 3.1 gm/l iron metal (77.8%)



Instalation of fume scrubber to depuration gases
from the treatment tanks producing harmful fumes,
(Metal surface Inc, Bell Gardens & Acteron Co Redwrod City.CA )

PP
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Rinsing practice with céunferflow rinse system
that has completed with driptray 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 rin'sing process practice
( Acteron Co, & Santa Clara Plating Co.Inc )
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Discussion with Jim. Miille { President of CS1 Inc.)
He's describing about techniques of waste minimization
{ Acteron Co & CS1 office )



Chris Steffani, Staff of LLNL does describing efforts
cn waste minimization 1n LLNL electroplating facility

§ .
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Emplcyee always wear wOrk equipment
whiie 15 doing the Job

{ Santa flara Plating Zo.lnc )
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Emergercy shower 2 eyewacsh

( Actercn Co. )
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Separation system of incoparible maiericls
( Meral surface Inc, Bell Gardens,CA )
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i

Labeiling rractice more appiicarad in chemical storage system
o~ \

( Mefzi surfcie inc. & Santa Cizro Plating Co lInc. |
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Glen C. Neustedter, President of WTS Inc.does explaining

work system on *he equipments of was‘ewafer treatment
at WTS facitity.
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SAM BELL
PRESIDENT

{310) 927130
{213) 773-4050
{714) 521.4112
(2121 773-4055

METAL SURFACES INC
6060 SHULL ST. PO BOX 2160
BELL GARDE?. > CALIFORNIA 950201.052%

GEEBE CHEMICAL SOLUTIONS, INC.
E[7iR)

ENVIRONMENTAL CONSULTING

JIM MIILLE

PRESIDENT

Helping Industry Meet Its Environmental Goals

400 Maln Streel, Suila 20)

Tel: (510) 426-1816
Ploasanton, CA 94566

Fax: (510) 426-1889

ST, BUCKLIN &
ASSOCIATES, INC.

Mark AL Haxsox, cae
Manager
Las Andules Diftee

Clueato Washindton, DC

5/&07'50/% f'nd(/

/ne.

1947 HoOr(a AvEnut
Los AncELLs. Cauwr 53011
12133 749-7876

Ama) \Van Nurs Boulesard
Su te Jimb

Sherawsa Qaks, CA 91403 USA
CAINRIATNN

BIN AR INTy (Fa)

Los Mngdeles Brusscls

" JACK MORGAN
PLANY MAMAGER

dense chroine plating
spectalisls

7019 Coarys Camsyn
Hous1on. Tt 727020
7120 678 442

\}\E@ World Environment Center &

CHARLES JONG Twa HONG

WORLI ENVIRONMENT CESNTER
HID P akKk Ao Son i
DTy 1HO0

1210 683-4700
Noew Yok, N Y. 100108

Tin 261200 Esviceabar
Fani2120845033

Susan B. Gran{

5/3 cﬁo’igf ” ‘7
Loshoger

Dense Chrome Plaung Specialists Tel 2137337876
Fax 2137499880
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Mark Rothweiler
Operations/Field Services

3065 N. Sunnyslide
Fresno, CA 93727

Steven F. Sulgh
Facliitles and Eng.
(415) 634.4576

FAX (415) 634-4551

Tel: (209) 291-6144

Fax: {209) 291-4926

&y

UMNITED AIRLINES

United Alrlines
Bidg. 49 - SFOFL
San Franciaco Int’l Altpon

San Franclsco, CA 94128 3800

Glen C. Neustedter
President

N
WASTTAATIR TREATHET & Q
Foanc 4.

Wastewater Treatment Systems Inc.
1235 Elko Drive e

Suanyvale, Cahfornia 94089 Siomer,
Telephone: (408) 541-8600 [ g
Prnol 0w v

FAX. (i08) 511-8615

(415) 369-5217 Palrick Burt
EXI. 14 " PRESIDENT

J AET EH’DN CORPORATION
BAPRAN AT Wi B0 B oAt ST L S A O R B
EST Snosto Stieat, Redwood City, CA 94063
FAX: (415) 364-9748
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University of Caitomia
U‘E lawrence Livermore
National Laboratory
Jack W. Dini

Section Lecder
Matedals Fobrication Divisior

(510) £22-8342
FAX (510) £22-1260

P.O. Box 808, L-332
Lvermora. CA 94551

2S5/ ‘:
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Jim Elliott
Markeung Manager

Process scientific, inc.

510/820 7583

824 mMmartacena CIRCLE « DARVILLE «» CA 94526
4Q8/241~1533 *Fax a08/241.2118

960 SARATOGA AVE SUITE 213 - SAN JUOSE » CAa 95129



Thomas L. Coss

President

(408) 727-9315 caL 21
FAX: (408) 748-0987

SANTACLARA
PLATING CO.INC.

1773 Grant Strect
Santa Clara, CA
95050-1984

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

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

CITY OF SAN JOSE
WATER POLLUTION CONTROL
700 LOS ESTEROS ROAD, SAN JOSE, CA 95134 @

v

Glen C. Neustedter ——TY

President .\
mAmmm&'
i en M

Wastewater Trcatment Systems Inc.
1235 Elko Drive

e

Sunnyvale, California 94089 Sinmeas
Telephone: (408) 541-8600 e ¥
FAX: (408) 511-8615 T o POy
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World Environment Center i1y park Avenue South — Suite 1800 New York, NY 10016
Tel: (212) 6834700 Telex: 261290 Envirocent FAX: (212) 683-5

MISSION

The World Enviroument Center contributes to susinable development 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.

e Secks to integrate cnvironment, cconomics, energy and education.

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

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

e Provides training and technical cooperation programs staffed by volunteer and other
experts from industry, government, academia, non-governmental organizations and tie

gencral public.

e Encourages corporate environmental leadership and responsibility worldwide by providing

international public recognitica for outstanding accomplishments.
s~ ’” /‘

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 Upited
Nations Environment Programme. Today the Center is funded:by industry, govermment,
international organizations, corporate or private foundations and private citizens.

Initiall, 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 (sec 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 technoiogy transfer program, the International Environment and

Development Service (see IEDS).

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

presented.
%1



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
Intemational 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 resuiting from
noflow 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 &i1d 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-govemment managers and design
engineers. The workshop summarized assessment observations, presented
Indonesian waste minimization success stories, and provided the exchange of waste
~inimization experience from Indonesian industries to other indonesian industries.

WEC is currently coordinating a U.S. study tour for six Indonesian representatives
(two from governmen* and four from industry) during Décember 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
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 helghtenpd
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.

. BEST AVAILAR] [ "0PY 13}



x C ™.~ World Fnvironment Ccnter 419 Park Avenuc South  Suitc 1800 New York, NY 10016
&

Tek: (2125-083-4700  Telex: 261290 Envirocent  FAX: (212) G8

WEC WASTE MINIMIZATION PROJECTS

1992:

May:

June:

August:

October-
November:

December:

1993

February:

April:

INDONESIA: 1992-PRESENT

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.

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.

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. '

Second round of waste minimization assessment for the Pulp and Paper
industry. One facility was visited by a WEC-sponsored U.S. expert.

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.

- ,

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.

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:

July:

Qctober:

QOctober:

Second round of waste minimization assessments at metal finishing
facilities. Eight facilities were visited by two WEC-sponsored U.S.

experts.

Puip 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 experts-who performed.those assessments. The workshop

addressedindustry-widé needs identified during the assessments. These
needs included jmproved 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.
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 ard recovery,
process modification.

‘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 industriai society in general and of
our industry in particular. This waste generation is not by design; it it not what we would wish; it is
.aerely 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

. -agencies and authorities ct.arged 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 effortsto 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.

—  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 anc on methods and
technologies to meet those regulations. We are mindful that if we, as a society, are to be successfui 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 QOaks, California 91403

. (818)995-7338

ot s
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METAL FINISHING ASSOGIATION OF SGUTHERN GALIFORNIA ING.

STATEMENT OF POLICY r

The members of the Metal Finishing Association of Southern California wish to remind you
of the. estanlished 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. Liability greatc: .than that cutlined 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 pan.

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 «ability shall
attach to us unless previously agreed upon in writing prior to processing the job.

6. In the event that results of metai 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 nave
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 econcmic price.

5000 Van Nuys Boulevard, Suite 300 » Sherman Qaks, California 91403 « (818) 995-7338 T
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| BEST AVAILABLE COPY /W-P

1

| i



PROGRAMS

International Environment Forum (IEF)

The IEF is a group of 60 major mulinational manu{acturinog corpo.ations 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 Prozile Program which, through
reports produced by and for IEF companics, 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 lifecycle 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, liealth and safety management policy and practices.

To accomplish this, IEDS conducts:

e institutional and factory assessments;

® technology cooperation and training workshops; and

e 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.
Agecy 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 outsianding, sustained and well-
implemented, worldwide environmental policies. It may be awarded annually by an independent
international jury of distinguished environmentalists from academia, government, non-
government:.: organizations and theniedal-winning compary of the previous year. Past recipients
of the WEC Gold Medal arc Xerox Corporation (1993), The Procter & Garible Company (1992),
Rohm and Haas Company (1991), IBM Corporation (1990), The Dow Chemical Company (1989),
The British Petroleum Co. p..c. (1988), E.I. du Pont de Nemours & Co. (1987), Exxon

Corporation (1986) and 3M (1985).

Rev. 72793
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COMPANY

PROFILE

INTRODUCTION

Wastewater Treatment Systems, Inc., (WTS) was lounded in April
1985. With more than lilteen years ol experience in the induslsial
waslewater lreatment indusiry,the founders broughl togelher
consigerable knowledge and lechnical capabililies in the chemical,
mechanical, instrumenlation, and process design lields of induslrial
waslewaler lreaiment. This knowledge and these capabililies, combired
wilh years of proven achievement in providing successiul waslewaler
lrealment system installalions, have made WTS an induslry leader.

WTS was lounded wilh the obijeclive of providing high qualily
equipment cemtined with unsurpassed prolessional engineering
services and supgcrl. This objective was to be [ulfilled through the
development of siandard, packaged equipmenl used for treatment of a
wide variety of industrial waste ellluents. In addilion, these producls and
instailations would be supported by the formation of a diversilied slall of
engineers and lieid support personel. These individuals are the key lo
mainfaining a high qualily product furnished with the required support
and service to ensure successfu! inslallation of WTS producls.

WTS is a member ol the Thames Waler Plc Group, an inler-
nalional supplier of water, process lluids, and wastewaler lreatment.
From the smallest incustrial user ta the largest ulility, Thames Waler
companies provids a co.plete package of producls and services, WTS's
prominence in the induslrial wastewaler lrealment induslry is ensured
by thair inlegration with Thames Waler Pic. This gives WTS the linancial
strength of the Thames Waler balance sheel, as well as Thames Waler's
experience as a major supplier of waslewaler producls and services, and
ulilily operations.

EST

coatt ARLE corY

Today, WTS has achieved and maintained ils founding objective.
This is confirmed by the diverse line of high qualily, slandard producls
now olfered by WTS, and by ils many successful installations localed
throughout the world.

WTS SERVICES
Field Support:

WTS understands successful syslem performance relies on
elfective [ieid installalion, commissioning and ongoing service. WTS
maintains an independent stall of field engineers and technicians
capable of providing the following support furcticns:

e System Commissioning
« Pedormance Tesling

» System Qperaticn

« Emergency Repair

» Project Managament
« Turnkey Instaliation

* Ongoing Mairi2nance
s Tracbieshooling

Commilment to Ficld Operations is a key factor to the success
WTS has achieved in the induslry loday. WTS conlinues lo offer and
works to provide unequaled Field Support lo ils installed cuslomer base.

Engineering ,
-WTS supports its manufactured products ard installations by

maintaining an engineering stall encompassing the following

disciplines:

» Mechanical Engineering

» Chemical Enginegring

« Civil Engineering

» Electrical Enginesring
» Manufacturing Enginearing
* Environmental Engineering

WTS has developed this group of engireers to ensure qualily
desigr of its manulactured products and competent support for ils
equipment instaliations. This level ol engineering experlise is a
mandalosy element for successlully supporting today's evolving

 industrial wastewater {reatment requirements.

ce
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WTS PRODUCTS

Packaged Systems:

WIS offers the finest in packaged industrial wasle-waler treatment
systems. These system designs are primarily based upon proven,
conventional reatment technologies enhanced by specialized process
engineering and slate-of-the-arl automasan..The cackaged uniis are
installed as stand-alone systems, or easily incorporated into more
complex, speciaily engineered syslems. Typical trcatment applicalions for

the packaged plants are:

» Heavy Metals Removal
o pH Neulrlizalion -
= Cyanide Deslruclion
o Arsenic Removal
- » Wasle Evaporation
* Aqueous Cleaning
Elfluent Trealment
& Recycle
The packaged syslems can treal wasle slreams conlaining
concentrated and dilule levels of contaminalion. Slandard syslems are
based upon continuous (low and balch lreatment processes. The systems
are olfered wilh all peripheral devices necessary o provide a ccmplele,
funclional waslewaler treatmen! syslem.

« Fluoride Removal

» YOC Removal

» BOD/COD Reduction

« Qil/Grease Reduclion

« Waler Recycle

 Semi-Aqueous Cleaning
Effluent Trealment
& Recycle

Engineered Systems:

) WTS provides detailed design, and manufaclure of specialized
equipmenl lor custom engineered waslewater trealment projects. This
capabilily, togethes wilh our slandard packaged systems, allows WTS lo
provide.tagh qualily equipment lo meet the many diversilied needs of
industrial wastewaler treatment. Trealment equipmenl for,non-standard,
engineered applications includes systems such as the following:

+ Ammonia Treatment

» Phenol Trealment

o Tanker Truck Wash Elfluent Treatment
» Sodium Azice Trealmenl

o Landlill Leachate Tizalment

« Laundry Effiyent Treatment/Recycle

« Vehicle Cleaning Effluent (reatment
» Zero Discharge

« Exisling System Rebuiids/Upgrades
» TDS Controls

These non-standard, engineered systems typically incorporate the
same slale-of-the-art automation included with WTS packaged procucls.
These syslems are also oftered with all peripheral devices and WTS
service necessary lo provide a complele funclional waslewaler {realment

system.

Wastewater Treatment Systems Inc.
1235 Eiko Drive

Sunnyvale, Calilornia 94089

Telephone: (408) 541-8600

FAX: (408) 541-8615
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* SCOPE OF SUPPLY:
Process design, manufacture, delivery, and
commissioning of all the mechanical,
electrical, instrumentation and control
equipment required for pre-treatment of
the laundry's effluent.

PROJECT DATE:
System commissioned in November 1992.

N L
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THE PROBLEM:
In November of 1992, Mid-South Laundry, of Tullahoma, Tennessee, car.
to WTS with the following water treatment problem:

Local receiver guidelines required that they reduce the level of the
contaminants from their wastewater outflow:

* Oils and Grease
* Heavy Metals
* Suspended Solids

. -

An economy-conscious company, Mid-South needed a solution that wou
both satisfy these environmental regulations, and be economically fezsib
WTS went to work on the problem, supplying conventional chemic
physical treatment methodology with an eye to efficiency, performan

and economy throughout.
) &
110

* Residual Organics
« Detergents
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FROM LAUNDATY

——— OXIDITIR ————POLTUER
ROTARY SCAREEN ——— DEVULSIFIER ——— COACULANT
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CHIMIGAL [
fLom QI /rallR PRCCIPITALION PaRtICY A'tt ORCANICS
COUALIZATION SUFARAIOR 'éP'x-‘.’.‘,Tr"i’.'&..i' PLUOVAL FILITR RLUOVAL FILTER

IS ONS-88 YIS 1N 80

sLuoat DISCHARGE
DENHATLRING 10 SANIIARY SLrCR

(Cp0:50UTH LAUNDRY EFFLUS EMT_ITREATMRNT PROCESS QIAGRAM

THE SOLUTION:

WTS designed a multi-phase treatment system, based upon usin
standard WTS products. The first step - to remove large fibrous solids froi
the effluent - required installing a rotary screen. Beyond the scree
Mid-South installed a flow equalization lank. a necessity in laundries whic
haye highly variable levels of effluent contamination.

.
s = -~

” Next: the efluent’is pumped into @ WT§ QWS-79 gravity type oil/wal
separalor, which uses lamella style inclined tubes to enhance tt
separation process. Chemical pretreatment also takes place at this stage

the process to demulsify the oils and grease.

Beyond the oil/water separator, the effluent moves to the WTS HMR-
i ipitali ificati for removal of the remainit
contaminates. This system provides chemical conditioning and pH adju
ment for effective precipitation of heavy metals anc residual oils ai
grease. The precipitate is then flocculated using anionic polymer, &
removed [rom the eflluent using a lamella style clarifier.

At this point, the effluent leaving the HMR-75 is typically in complian

with environmental requirements, and wita no indication of color. T
foilowing treatment steps are precaugonary, and typically come into pl

Nvo '.,-_3.”7-‘;1

YHeavy MeltalsToading & 2atx

R

ss than 0.1 ppm ..

Lead ity W e attien ‘ 1:355 than®0.4 ppm - only when very heavily soiled laundry is being washed. \
Total Chroma 2.4327, = J’-‘L@s‘_.gzmgg.;l_...o PP, The efuent leaving the HMR-15 is pumped through, a multi-media filter
Suspended Solids "% Less than- Ioppm. @ - idual ded solids, and a sub | actival
.Water Clarity &~/ - &% No Color / unt visible® remove any residual suspended SOl s, an sequent activa
carbon filter to remove residual organics. Finally, the efluent is discharg
into the sanitary sewer, meeting the pre-treatment requirements eslz
lished by the rec=iving authority.
. :u..,; TN e s et _:.“{\ w Ammma‘-r S
vl BFST A : SYSTEMS INC.
o IN - : e ——————
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: A Wastewater Treatment Systems Inc.
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EXXFLOW™ CROSSFLOW MICROFILTRATION

1 4

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 reguiating outlet pressure, suspended and colloidal matter in the liquid to be treated
forms a thin film cake layer on the intemal 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 smail amount of filter aid
compound is added to the initial feed. Fiiter
layers or membranes of widely different ' '
characteristics can be produced by using EI{XT%QF%N FILTRATE t S

different treatment chemicais. TECHNOLOGY\ ' '

To become treated product liquid, or " —
permeate, the feed water fiters radially FLEXIBLE___ .\
through the membrane layer and out of the TOBE /
textile tube walls for cc.lection at the-base of S

each filter module. The debris removed from
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
CROSSFLOW MICROFILTRATION

series with each other.

Ease of cleaning is an important feature of
EXXFLOW crossflow microfiltration,
distinguishing it from standard membrane
microfiltration. In most cases, cleaning is
simply a matter of momentarily stopping the
feed resulting in tube collapse which causes
the thin cake or membrane materal to be
dislodged and flushed out with the reject flow.
In other applications, chemical cleaning in
place is used. ‘

tOBESY AVA L ARLE COPY
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"EXXPRESS™ AUTOMATIC TUBULAR FIiLTER PRESS

Wastewaters, or dilute slurries containing
concentrations of 2 to 20% solids or more can
be dewatered if pumped into filter modules
operating with all tubes in parallel in the dead
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
walls of the tubes. Its associated water
permeates through the cake layer and escapes
as filtrate on the outside of the tubes. The
dewatering cycle is complete when the cake

MEMSRANE
CROBESECTION

EXXPRESS
SLUDGE DEWATERING
TECHNOLOGY

! CAKE BUILDUP

EXPRESS DEWATERING

TECHNOLOGY
CLEAN!ING CYCLE

layer reaches a controlled thickness. The solids
discharge cycle then cummences by opening the

outlet valves and traversing the module with

rollers. The ventun formed by the rollers creates
a high velocity with the incoming water and

PRESS ROLLER
cemepmse( O
\ 0y 30LD3

N ".:-‘..-\‘ SO T TR

- oo flushes the solids down the tuhes and onto a

FLUBH WATER g ST
— < .. .

dewatering screen.

Cecmpared to conventional dewatering devices,
ircluding centrifuges, plate and frame fiiter
presses, vacuum and belt presses, the

ROLLERS INTERRUPT TUBE
40 - 60% SOLIDS ARE WASHED OUT

(EXXPRESS) has the following advantages:

Lower installed capital cost

Use of/the same filter cloth as EXXFLOW
/ . o
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 matenials

EXXPRESS produces superior quality fiitrate

NOTE: "EXXFLOW AND "EXXPRESS" ARE LICENSED TRADE NAMES OF EPOC WATER, INC. .

' BEST AVAILATLE COPY
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The EXXFLOW core technology is based upon the highly specialized woven textile tubular arra&
and its post weaving treatment as well as on the formation and maintenance of dynamic layers,

or membranes, and cleaning techniques.
rd -
7 . - . T
A uniformly high quality permeate i1s 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 - usualy
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
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CURRICULUHM VITAE

N ame : 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 - 1883 Sr. High School
: Sekolah Menengah Atas PGRI I
Majalengka

1976 - 13880 Yr. High School
Sekolah Menengah Pertama
Majalengka

1970 - 1976 Elementary School
Sekolah Dasar
Majaiengka
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EXECUTIVE SUMMARY

The World Envircmment Center (WED) in cocperaticn with United
States Agency for Internaticonal Develeopment {USAID) has 1aunced
vwaste minimizaticon technique for metal finishing industry in
Indonesia. The present twg weeks study tour to the metal <finish-
ing ficilities in Urnited States, as Follow up Workehop Wacste

Minimization Octoher 1997 in Jakarta.,

The waste minimization azcescment focused on the identification
of no cost/low cost practices and tezhnigques that can reduce the
discarge of poliutante an improve worker health and satety. Ugon
returs  to Indonmesiz bthe study tour participants will  conduct &

rmization work chap to  share our exnperiences

a

second waste mi

gained in ths Urited States.

Activities during study tour include plant vigit and
SeEminar /presentation as follow :
1. Swrface Metzl Inc.

-
-

2. Electrolizing.

2
N

eminar /precentation.

4. Waste water Treatment System.
S. Fead Rite Corporation.

5. Acteron Corporation.

7. Bchlage Lock.

3

3. Santa Clara Flating.
Q.iUnited Rir Lines.

J
1%. Mew United Motors.
11. City of San Jose California Water Follution Control.
Sam;\majar finding during thie study tour are as follows
A. wa;te minimization techrolcgies which have been put  in
practice ars

- Install.ticn of double and triple rinsee countsr {low

;
rinses.

- Use of spray rinses over select proceses and rinee tanks.

~ fcoption of conductiwity sensors to regulate water condition
and flow. : o 1

BESTAVA&ABLECOPY‘
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- Membran filter svsitem.

¥
Hezalth and Safet.s Equipment

~- Safety glaszs ~ Face shields

- Goggles - Frotective gogles
- FRespirators - Eve MWash staticas
-~ Ehoweres -~ Hocots

blaste water Trestment.
- Fhisic &nd chemical treatment, ic used in waste water
ant.

treatmsnt industriz! @

pal

1
- MNo chemical trestment is used inm waste water rollution
control glant  city sewsr. The treatment consist, s=olid
s saratian, clasificalion, aerated, remcesal ammeni &

filtering. and clorination.
Bir emisicn from plating tank to ceteh by ethaust pipe

T: gr improve the envirconment and ecoromic performance of

ths metal finishing industry in Indonesia, the following

g are recomnended

1. & short day seminar for the top executives or the mille
cuners in which the Economical benefits of waste minimiza-
tion are clearly demonstrated.

2. In wview of the present situation of the metal finishing
industry in Indaonesia, the most effective low cost/noc cost
practices that can reduce the discharge of pollutant and

///'prcvide economic incentives ic less chemical usage cleaner

’ rinses, and reduced cost of waste treatment. bWork shop

N\

detailing in this topice and demonstration project would
be very helpful.

3. In recent time the awarenecs of envircrnment and requlation
in Indoresia is still weak. Government should strenght
M\‘ the regulation’s implementation ond give penalties to
Hcompanies that do not pay attention in  environment andg

health and safety in workplace.
4. incentive should bte given for companies/inducstriec that
fire

nave implesented waste minimizaticon program  and aleo

m

tariff dutw for equtpment“thaf'suppdrt the program.

¢

BESTAVAWABLECOPY
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(

\

Uz comgletion of t

WORLD EMYIROMMEMT CEMTER
INDUSTRIAL WASTE MINIMIZATIOM ASSESSMENT PROGRAM
INDONESIA METAL FINISHIMG INDUSTRY
UNITED STATES STUDY TOUR REFORT
Ir. Eerani Situngkir
Directorate Seneral for Multivarious of Industry

Ministry of Industri

INTRODUCT 10M

The World Envicrcrment Center. through & cocperative agresment
with The Uritsc Ztates—-Asia Saviconmental Fartnershioc and Ths
United Etates fzemcy for international develcpment (USRI in

s SURECrTing csucstainable development by

b

Ingonesia,
strengthening 1ndustrial and urban environmental , health and

cl:ey and practices in Indorecia.

Ssafsty manaczmatt o
WEC :e cdamonstrating, through, cooperaticn cf US tecrnmical
experts, the environmental and economic benefite resulting
firom no cost’low cozt wasise minimization techrniques in  the

matal Finrshing industry,

Waste minimization acsecement have bBeen conducted at eight
Indonesian metal finishing facilities cver the past two wvearce.
The wasts mirimization acsecs=ments focused faly the
identification of nc cost/low cost practices and teschniques
tha can  reduces the discharge of rellutanse  and  improve

Wworkers hezlth and safety.

g

e aseessment, & technrnical waste
mirimizatizns woirkshop  for the metal finishing industry, was

held in Jaoarta for goprosiimately 40 industry, goverment and

3

nan-geverment  manager  and design enginessre, The waorkshop

summarized azceschment cbservation, precsented Indonecia viaste

minimizaticon fuCcREs stories, and provided the exchange of

wzacste minimizaticn experience to other metal finicshing

inducstries.

BEST AVAILARLE COPY
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WEC is currently coordinating a US study tour for =iy
Indonesia rewresentatives ftwo from goverment and four from

industry) during December &-18, 1973.

Cocordinator and Participante Study Tour :

- Teuwr Coordinatar : Charles Jong Hwa Hong

Deputy Froject Manager WEC

- Participants

1. Ir. B. Situngkir Directorate General for Multivari-

cue of Industry, Mipistry of In-

2. Ir. Dadang Zudrasjat @ PT. Supersy Rava

3. Ir. Harry Handani : Environmental Impact Management
fgency

4. Ir. Jaya Rgurng F. : PT. YKK Indonesia IZipper Co. Ltd.
Motion Division

S. Burvyanur Syate’i : PT. Patclipu Dinamika Komponen

S. Ir. MWidya bWicaks=ana : FT. Proternghkel
Activities during study tour include plant vieit and =seminar

as follow ; '

Compaay ' Flant Vicited
- Metal Surface Inc. December &, {233
- Electrolizing December 7, 1993
- Eresentation by LLNMNL December 9, 1993
7 Haste Water Treatment Systems Inc. December 10, 1393
- Read Rite Ind. & Acteron Corp. Decsmber 13, 1793
- Schlage Lock Ind. % Santa Clara Flating December 14, 1993
- United Air Lines and Mew Unitd Motor December 15, 17933
~ City of San Jcese California bater December 1&, 1793

\Pollution Control

The obhjective an intensive overview of technolcocgies and
management practices implement in the US which enhance waste
minimization and improve worker health  and cafety. Upocn
return to Indonesia the study tour participants will conduct a
second minimization workshop to share their experiences gained

in the United States.

BEST £vnat At § COPY
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II. Findings.

II-1. Metal Surface . Inc.

- Established
Thics Company Established 1954,

m

- Locstion/Adre=

&G&0 Shull Street Bell Gardenc
Califaormia F0201.

34050

-4

Frhiome @ (3100 F271331, (231 7

1
3
y
~

TIAOESE

- Fereon Micited and Titls

1
1

-~ bruce F. Mielzen Flant Engineer)

Vicr kpiece  that plate are componente csuch &g @
gisctronics, air craft, suto mobile components,
coording to job crder.

of Flating are Done

&
Electiroless Gold + Nickel
= Chromium Plating

- Coprer Flating

- &n Flating

- Cadmium Plating

Chemical material used that mixed with cyanide for
the kind of electroli=ise gold, cadmium and copper
plating.

- Process Ooeration

- Fack Syetem Flating

- baste Treatment Svetem

The flow procecse has done as fallow :

garegation type of rinse water

I
m

e - St T
educticn MHeusawvalent Chromium, CrfY -—-3 grot

=
- Ousidation of Cwvanide
Frecipitation/Flocculation
Clarification
- Final pH Adiusment

- Recycling water, used to process

e .8ludge to happern  within clarification tank
{ (e

i

EOBEST At AT D oORY 5



I1-

pressed and then dore dryer.
dispocsal, =zend

153/ Tane.

Sludge
us.s.

- blacste Minimization

Mazte minimization technigues has

- Icn exchangs
- Electiro winning

- Macuum evaporator

Cese or mist, out

pipe =crubber.

arnd Hexlth

from tank plating to

toc mining and give charge
done a= follow
catch by

To kespt wacth csuafety and health, workers to
completed saftety equipment isee figure J).
Electrolizing Inc.
- Establishesd
Thie company establicshed 1344
- Location/SAdress
1847 Hooper avenue, Los Angeles
California 0011,
Prhione : (213} 7497875
- Percson Yisit and Title
~ Suean R. Gramt (General Manager)
- Jack Morgen (Plant Manager)
- kKinde ot Flating
Faw materiazal that are plated are component such as
automcocbile, air cratt, etc.
This campany done electroplating cspecial hard
platng. e

- Procecse Operations

- Fack syetem plating

0.

BL&t AV AELE COPY
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II-3.

taim are Chiromium and Acid, estc.
- Flow process has done as follow :
Chromium Reduction —--3 precipitaticn ——
flocoulaticn -—=-3 clariticaticon —---3 pH  Adjuste-
=t ———}.recycling water,
— Sludge ---: filter prese ———% cake dryer.
-

- Bludge dispo=al  ssded to mining and give US.$

Wzete minimization technic has done are i

ety WAL g

- apray ringe

- ReEcvcling water
Safetw and Health

- Weak sttention, emnpl oyeees do not ucze satety
equipment euch as cloth protecticon, masker, etc.

=~ Air Emieion

Frotection the employees from gas/mict chemical,
rlating tank, covered and to connect by  wvalvue

exhaust  scrubber toc cut =ide (see figqure ... 3),

Presentation Laurence Livermore National Laboratory

(LLNL)

Environmental Conscicus Electr_gla-
ting at LLML.

Presentation by : J.W. Dini

C.P. Steffni

Title

University of California
Lacation ! Sheraton Fisherman Wharf Hotel

2500 Mascor Strest

Sanfrancisco

California 94133,
Material presented : Fresentation to give three gene-
ration categories of waste reduction to support
environmental management program as follow H

1. Good house keeping practices,inventory,control and

BEST Aval An ¢ copy 7 o
70
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II.

A,

- Misit Res

minor changes in operating practices.

Current technolngy and material subsetitution .
Significant teci.nolocgical  advance in procescs
synthesie and engineering.

Complete material can see Apprendices E.

Vaste Water Treatment System Inc.

0]

Cetabhliched

hie company estebliched 1925

ong

i
o

1o

0

12% Elko Frive
Sunmwvale - California 93087
Frone @ (408) 4134800

Fam, r T4iE) 53186185

v

crreson Misitesd and Title

Clern C. MNeustsdter (Frecident)

John E. Strandberg FL.E (Sr. Cmemical Eng.

[
—
rF

- Thie plant to produce =everal kinds waste
treatment package portable such as  indicated
lcee fAppendices E).

- The kinde of product are, zgree use to =mall

industry electroc plating.

Read Rite Inc.

- Locaticn. Rddr=sss=

JI0SEE N-Sunnyside

Fresnc-CA-F3727

[

4
o
mn
[y
b

Phone : (Z20%)
Fan. O

- kKind of Preoduction

Manufacturss disk re=ad heads

- Kinds of

g in plant, but

e treatment plant.

WA ‘._‘F\g' i S W) . ;
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- Waste Treatment

This company has membrane treatment system.
Operation system can cee  at brosur (=ee
Appendice E). This equipment very good,can to
reduce rinss water NMNi, Cu 14 Mg/l to become
output 0,05 Mg/l (Ni, Cu) and result of water
can ucsed to operation ?9%.

Il1-4. Acteron Corporation

- Location/Address

&Z! Zhasta Street

Fedwocd City G 40483
Friche @ 315y I55755217
Faa. r 4418y Is47743

Worl peace that arsz plated are components of
electrconice, semiconductor, microwave, optics,
laser, medical,aercspace, disk drice, defencse,
commercial , according to jeob order.

- Type of Plating are done

- Nickel plating
- Gold plating

~ Rhodium plating
- Silwver plating
- Hard arcdize

- Procecss (Ooeration

- Rack Bystem
- Manual crperaticns

- bWaste Minimization

To reduce rince water, this cainpany hes done

as fcllow

= Imstalaticn at double and triple counter
flow rinses.

- Use of spray rinses cver select proceszs and
rinss  tanks.

- Adoption of conductivity censcr to regulate

water conditiaon and flow.

BEST . S0 COPY
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!

-~ Segregstion of rince waters.

- Subetitution of less polluting proceses.

- Eliminaticon of wvapowr degreasing by using
a svetem of dual soceal cleaners with
uwltrasocrnic enhancement.

- Use more delute Fformulation such as  thoze
for Acid pikling.

- Indoctrinmation and training emplovees tp
stress, how  they can make & positive
controbution to the environment.

To do the wasts minimization technology
atiave, this company can to reduce water used
as follow.

Pz=fore to do waste minimization. water that

i GRD to become 1.S900 GLF has  done

[
1}
i
o
-

w:zte minamzation.
Egquipment about waste mirmamzation {can cee
Figure 0.

Wacte Water Treatment

Thise plant has been used somecne water
treatment production of the waste weater
treatment system inc.

Treatment process consist segeregation water
rinses, oxidation Cn, Clasification, neuvtrali-
zation and filter press sludge.

Safety and Health

In the rocom workers, emplo ess are completed
safety and health equipment i‘see Figure &).

fir Emicsicon

Thie plant has constructed the exthaust pipe
schubber to catch air emicsion from tank

plating {(ses Figure 7).

11-7. Schlage Lock Inc.

Production and kind Plating

Thizs company be in motion manufacturing part at
lock &and lock. Kind of plating has done Zink

piating and non Cyanide Copper Plating.

{0

~
o
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Flating processed has done by barrel evstem

and operated auntomatic.

-~ blaste Minmimization

- Teo reguce hazardous, the company used
chemical lsss  harardous.

- Safety and Health

bor-ker room very clean, and esplovees are
completed =sfztv  and health equipment.

-

— f&ir Emisian

To  catch mist/gas exist  from plating has
constructed exhaust pips srubbsar,

- kaszts Treatment

th
m
in
¥
a
r

y Pproceccses in wasie watsir
treatment wikth to ds flococulation, sedimen-—
tetion, newtralization and filter Fress

sluage.

I1I-8. Santa Clara Plating Co. Inc.

- Leocation/Address
1773 Grand Street Santa Clara, CA 95050-3984
Fhone : (403) 7299315 .

Fax. s {408) 7480987

- Ferson Yicsited and Title

Thomas L. Cruse (Frecident)

- Kind of Flating

- Nickel Plating

- pMon Cyanide Copper

- Ancdazing
Wzste minimization, cafety health W73, and
&ir emision, very good. )

Some as Acteron Corporation, ==e Fioure 8.

[I-9. United Airlines

- Location/Address
Rlidg 49 SFOFL

Sanfrancieco Int’'l Airport

i1
REST avaiLABLE COPY
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Fhone : (315) 8344574
Fax. : (415%) &T44551

Person Yisited and Title

Steven F. Sulgit (Facilities and Eng.)

Activities Company

This company very big shop electroplating, to
sSuppart maintenance, opertions, center in to
do repair, overhaul and modification airline.
Kind of plating ars Chromium plating, Cadmium
platine, Mickel plating, Silwver plating.

- blaste bWater Treatment, Safety and Health,

and Alr Emicsion Protection, very good ... zee

m

Afposendics

II-10. New Urnited Motor Manufacturing Inc,

Flant sctivities
This company to produce, Toyota Coroclia

esedan  and Tovota Hiluw Truck, joint venture
by General Motor Corporation and Tovota
Mctor Corcoration.

Leccated in Fremont, Calitcrrmia

The comparny  has incorporated Toyota's pio-
duction concept and management philoscphies
and established the goal of building the
highest qu=zlity vehicles posible at the
mest competitive price.

Kind e¢f Flatira

This company not to  do plating but aonly
painting shop.

biaste or rinses water gxite thics plant contain

degrsasi1ng rincses and fhospating rinses.

Wazte barter Treatment (WTS)

bizete exitss from room phospating streamed to
Wacte bater Treatment (WTS) .

or

The result aof watsr from WIS comeback use

&gein in processs. ~— -

BEST AVAIL AELE COPY
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II-11. City of San Jose California Water Follution

=

Control

- Location/Addrecs

City of San Joase

Water Peollution Control

700 Los Estercs, San Jose 04 95133,
Fhione : {(408) 9455300

Fax. r 403) F458447

~ Perscon Micited and Title

flexs Ekster FULE, FRD {Sanitarvy Enginesr)
1 ; g

- bWaste bater Treatment

City of San Josz California Water Follution
Contirol ie center xf  citw sEwer treatment.

organlic  disposal.

i

Kind of waste treabtment 1
Tne treatment no chemiczl uvee, but it dons
biclogical process.

Fiow process has done as follow

Solid removal --—3 esclid separation

first clarification {120% metal remowved) ——

———t
R

scond clarification ———r aeration
removal Ammonia ——--» filtering —--—-> clorina-
tion -—--) water result dumped to =sa.

Result water from Treatmernt Flant discarded

to sea.

T b e e m s



III. Conclusion and Recommendation

I1I-1. Conclu=sion

During this study tour,

follows

. Werld Environment Center

csome important finding are as

(WEC)

has

biEC
proaram =lg)
practices
bensfit  much
industry

. baste Minimizatian

“
<L

United

launched wvery good
introducing

through ocut the world.
frrom thie

and enviranment

sste minimization

States because of

technology trancsfer

waste minimizatian
Indonesia can

progreadm in ta development

achiswvemsnt.

had kesn dore successfully in

goverment  suggestion

end company honestly to chey the regulation.

- Wa=ste minimization technoloagy.

successfuly

epray rinse,

hight techology (ion exchange,

Wacuum

eimple technology

drip time,

evaporator,

that be executed
{dragout/dgarin,

drip sheild) and medium/

reduce waste S0-80% and saving cost.

- Execution

incentive to

cf wacste

electro winning,
me?brane system) can to
minimization, will agiving

the industrialist

- Economice benefits

- Regulatory conformance

- Environmental achievement

c. Safetvy and Health

- Industrial
very hight,
in field
plant
and shower.

- At worke space

chemical ,

ventilation

d. baste Water Treatment

attention

has to wear safety

{(room plating)

almoset there ice no

becaucse

about safetv and health ie

it is shown when emplovees and guast

equipment &and in

completed eve wash cstaticon
smelt  at

it is equippsd with

and exhaust of air micion.

(WTS)

All industries

treatment with physic and chemical

that

14
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we wvisit do waste water

system.
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llzzte that 1e treated is rincse water and then thie
clean water from WT3, 1= u=sed again for
processing.

Sludge in the clasification is pressed and then it
ie dry bsfore sending toc other campany for
processing.

The company which own =ludoge to pay US.¥. 1S8/Ton-

Us.#. L 200/ Tan,

Recommerdation

Firem the krnowledge obtained during thg study tour in

tion situaticon and development elsctro plating

bsare

%]
E;

industries 1n United States. To futher improve he

genvivronment  and ecohomc performance of the metal

fimisning industry in Indonezia., the following
activities are recommended :

1. & short day cseminar for the top esxecutives or the
mille ownere in which the Economical bernefits of
waste minimization are clearly demonstrated.

2. In wiew oef 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 provige ecorncomic
incentives is less chemical usage cleaner rinses,
and reduced cost of waste treatment. Work ehop
detailing in this topics and demonstration project
viould be very helpful.

3. In recent time the awareness of environment and

reqgulation in Indonesia is still weak.
Government should strenght the regulation’'s imple-
mentation and give penalties to companies that do
not pay &attention in envirconment and health and
safety in workplace.

4, Incentive should be given for companies/inducstries
that have implemented waste minimization program
and alec free tariff duty for equipment that

suppcrt the program.
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Figures and Photographs
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Discussion at Surface metal Inc
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Waste water Treatment Plant at Surface metal Inc

Sludge from Surface metal Inc
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ion at Wastwater Treatment Systime Inc

Discus

, Product. WIS Inc

t

>

Waste water Trea
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Multiple Rinse, Spray Rince, Counter flow
at Acteron Cormration
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Exhaust Pipa Scrubber at Acteron Corporation
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Filter Press of Sludge at Acteron Corporation

i
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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

e,
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Dryer Work Place by air at
Santa Clara Plating
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Dryer Sludge at Santa
_ Clara Plating
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APPENDICES B:

List The Date, Facility Visited
and Location
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AGEMNDA FOR US STUDY TOUR
INDOMESIA DELEGATED

Meandsav, December &, 1§97

¥ Metal Surface Inc.
080 Bhull Street Eell Gardens, Lce Argeles

California 20201,

Tuesdav., Decesmber 7. 1993

* Electrolizing Inc.
1847 Hooper fvenue, Los Argeles

Califorrmis Fo0all.

Vedrnesday, December &, 1597

* Travel from Los Angslss to Sanfransisco.

Thuredav, Dec:uts 9. 1993

¥ FPresenta:icr U .
Sheraton Ficherv oo Warf Hotel
2800 Maszo~ Streest, Sanfransicco

California 94133,

Fridav, December 10, 1993

¥ Discussion by Jdim Mille
* laste UWater Treatment System Inc.
1238 Elko Drive

Sonnyvale, California.

Saturday & Sundav., December 11,12, 1993

¥ Sanfrancsisco

Monday, December 17, 1993

¥ Fead Rite

J065 M. Sunningside ,;k:::ﬁffi”“'i
Fresno, Ca. %3727. c .
. BEST AVAILABLE COPY

¥ fActercn Corporation
851 Shasta Street
Fedwood City, CA. 94083,

2



Tuesday, December 14, 1933

¥ Schlage Lock Inc.

¥ Santa Clara Flating Inc.
1773 Grana Street,
Santa Clara, CA.

blednesdav,

December 1%, 1993

* United Airlines

Hldg 4% S5FOL

Sanfransicco Int’'l Airport

Sanfrancsicsco CH.
¥ New Unitsed Motor
California.

Eremont .,

Thur=day, December 15, 1293

+ City ot San Jdose

Water Folluticn Control
7040 Los Anceles Road, San

CA. 735134,

. BEST AVAILABLE COPY
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APPENDICES C:

Person & Organization Visited
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PERSON & ORGAMIZATIOM VISITED

NC. ORGAMIZATION FERSOMS MEET ]
=
1.} Metal Surface lnc. > Sam Hell (Frecident) |
40480 Shull Strest Eell Gardens
Loz @rageles, California GOZ0] . » Bruce F. MNiels=en
Fhone : (J40) F2T7L33 iFlant Ebgineer)
(Z31) TT7IA0G0.
Fax. : {213 7734055,
2.| Electrolizing Inc. ¢ Susan HB. Grant

‘ 'Phone :

1947 Hooper Avenue LA,
California 0011,
{213y 711797875,

213) 74%93%0.

Phone :

Kan.

Lawrence Livermore National La-

boratory (LLNL).
University California
FO Eox 808 L 332
CA. 94551.
(510) 4228342.
(S10) 4221270,

Livermore

Fax. :

Waste Water Treatment System
Inc.

1235 Elko Drive Sunnywvale
California 4089.

{408) 54185040,

1408) S41861%5.

Fhone :

Fa». :

- Jack

: Glent C. MNeustedter

|
I
I
|
|
!
I
I
I
I
I
I
I
I
I
|
| ¥
I
I
I
I
I
|
I
I
I
I
I
I
I
I

{General Manager)

Morgan
{ Plant Manager)

!
I
|
I
I
|
I
I
I
|
I
I

Jack W. Dini

on Leader Materiab |

(Secti—l

Fabricaticn Divisionl

I

I
I
I
I
|
{Frecident) |
I
John H. Trandberg PEI
{Sr. Chemical Engi-

neer)

|
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NS. QRGAMIZIATION FERSOMNS MEET
’
=] Read Rite Inc. ¥ Marid: Fothweiler

~

w

INSS-M Sunny Side
Ch. F37=7.
2713144,

2714924,

~J

Fresna
Phone : 1209)
Fax. 1207
Acteron Corporation
a3l Shasts
Fedwood City CR. 740863,
Fhonme @

Fas.

P = P ae ] Say’ -
1415 J&TFERILT.
1)

Schlage Lock Inc.

Santa Clara Flating Co. Inc.
1773 Grand Strest, Santa Clara
CA. Food

Flons {403) T292315.

Fa 1403) 7420987

Lnited Airlinecs
Bldg 45 SFOFL

Sanfrancsieco Int’'l Alrport.

Fhome : ©315) 53443576,
Fas. {315) &344551.

Mew United Motor Manufacturing

Inc.

Fremont, California.

City of San Jocse California ba-

ter Follution Control
700 Lee Estercs, bDan Joze
CA. 951134,

e e et — — e —— am— i am— e ———— e mar mma S em— mees ams e e e —
—— —— p— — —hre —— =]

¥ Thama=s L.

¥ Steven F. Sulagit

ar
Operation/Fisld

Serwvices)

Crozss

iFrecident)

{Facilities and

Enginesr)

¥ Alex Eketer FE, FHD

{(Zanitary Engineesr)

|
I
i
I
|
|
l
l
|
|
|
I
l
!
l
l
I
|
|
l
l
|
I
|
|
|
!
l
!
l
|
|
l
!
|
I
l
I
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APPENDICES D :

Business Cards Contacted
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%@' World Environment Center )

CHARLES JONG Flwa Hong
1IrruTyY PROSJECT MANAGER

WORLD ENVINONMENT CRNTER
410 1’AnK AvENUrR SouTit
SmTe 1A00
Nrw Yo, N.Y. 10010

1212 NR-4700
TX 201200 KNVIRICENT
KFax1212)1083-8063

Universily of Cakfomia
Lawrence Livermore
National Laboratory

Jack W. Dini

Sectlon Lecder
Matletlals Fobrlcation Division

(510) 422-8342
FAX (510) 422-1290

P.O. Box 808, 1-332
Wvermmore, CA 94551

Glen C. Neustedter
President

Wastewater Treatment Systems Inc.
1235 Elko Drive
Sunnyvale, California 94089

Telephone: (4108) 541-8600

FAX: (408) 541-8615 Toamas o P oy
. .
4 Ty
tn B. Strandberg, F.E. -
r. Chemlical Engineer - D% .

\

‘

Wastewater Treatment Systems Inc.
1235 Blko Drive

Sunnyvale, California 94089

Telephone: (408) 541.8600

FAX: (408) 541-8615

1haimes
b
Waier

Ponattw
Thanes Wons Py Orop

izt

oo —

new Thomas W. Sinclair |
Environmenial Engineer !

Environmental Allalrs/Legal Blk

45500 Fremont Boulevard
Framont, CA 94538 U.S.A. !
(510) 498-5797 -

NitEy
mowar

MANUFACTURING

FAX (510) 770-4160

ST AVAILABLE COPY

CHEMICAL SOLUTIONS, INC.

ENVIRONMENTAL CONSULTING

JIM MIILLE

PRESIOENT

Helping Industry Meet Its Environmental Goals

400 Main Sireel, Sulle 203 Tel: (510) 426-1816
Pleasanion, CA 94558 Fax: (510) 426-1389
SMITI, BUCKLIN &

ASSOCIATES, INC. s

Mang A. TLANSON, CAF SN0 Van Nuys leokeran

Manager
Lo Angeles Office

Kulte W

Klserman (Jahe, (2A 214000 (INA
IS TN

MINVFISIRTIN (Fax)

Los Angeles Brusswls

2 \V S ETAL

S URFACES,
I .Nc.

€050 SHULL STREET BELL GARDENS, CA §0201-0521
(310) 927-1331 (714) 5214112
(213) 773-4050 FAX (213) 773-4055
BRUCE F. NIELSEN
PLANT ENGINEER

45,000 SQUARE FEET OF PRECISION PLATING

Chicago Washington, .¢.

SAM BELL
PRESIOENT

1310) 227.13
(213) 773 4030
(7141 321.4002
(213 773.4038

METAL SURFACKS, INC,
4060 SHULL 37, PO 00X 2160
BCLL GANDENS. CALIFONNIA 90201-0321

JACK MORGAN

g/{?cﬁo//éf}y »Cant aaain
- /ne.
dense chrome plating

specralists

Teetarr ce my g amcay

7019 Cosruy Cumant
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UNITED AIRLINES

Unitad Alrlines

Bidg. 49 - SFOFL

San Franclsco Int1 Alrport
San Frenclsco, CA 941283800

Steven F. Sulgit
Facllitles and Eng.
(415) 6344576

FAX [415) 8344551

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

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

CITY OF SAN JOSE

WATER POLLUTION CONTROL @
700 LOS ESTEROS ROAD, SAN JOSE, CA 95134

Thomas L. Coss
President

(408) 727-9318 ext 21
FAX: (408) 745-0787

7 M
K SANTACLARA
B PLATING CO.INC

S, 1773 Grant Strec:
h Santa Clara, CA
95050-398¢

@P@@

Mark Rothweiler

Operations/Fleld Services

Tel: (209) 291-8144
Fax: (209) 291-4926

3065 N. Sunnyside
Fresno, CA 93727

‘
yor-74 3

Jim Elliott
Marketing Manaeger

process screntffic, /r1c.

%10/920-7583

824 MATADERA CORCLE DANVILLE * CA 94326
408/241.1833 » FAX 4pB/241-2118

960 SARATOGA AVE. * SUITE 213 » SAN JOSE ¢ CA 95129

t BEST AVAILAE LE COPY
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http:94128.00

. -arpvc -y

l:l.c.'o.

A G
R 'h"
VR A

KPR ,, MINISTRY OF INDUSTRY

* DIRECTORATE GENERAL OF MULTIVARI
o " OUS INDUSTRY

thmonrNTAL"mp ¢
«jlylANAQEhlEN'PAGENC e

\‘, 4

IR. BERANI SITUNGKIR
SECTION HEAD OF THE POLLUTION CONTROL

.-. ‘u et 103 N AYEE s '
SRR B -.' '- g

J | 31 OFFICE :
| 4 :
: 4 Badan i’eﬂgenc{nhm depgk L1ngkungar§~-l"m 14TH FLOOR MINISTRY OF INDUSTRY DIRECTORATE OF
gl /uuuuah Dulitng {1 th fooe' ® 1 {92.21) 5103410 ¥yt 208 1+ o) ELECTRICAL EQUIPMENT AND METAL INDUSTRY
k et L th oo }l:hon:' o2 Sresute) .101“1,,!- t JL. GATOT SUBROTO KAV. 5253 JAKATA 12950 INDONESIA
N NI "-'\'4,-,:; ,,;;}.:.;-/]\. & '.‘ : B “ i PHONE (021) 5253526
] 7i'|"‘:' Yy g Y ’7' AN

p PROBENGKEL
|{ }) A D’ - mm‘ZICAKSANA Proyek Pengembangan Benghel

Promason of SME'S

e MP N .
X0 ONE ! o
)
Suryanur Syale'l . oA 5
Ctref Qualiy Qasol ! .z’ ‘\
! N
urange Hovea 32 trore A HA Ratyna Saq, Box X - 1. Kav D1, 0ain 1990, . LEMBAGA PENGEMBANGAN INDUSTRI KECIL
fnggreuae T (071) 5221048 ¢ Fax. (071) $20X581 ¢ Triex 48122 GORKL 1A INSTITUTE FOR SMALL SCALE INDUSTR! DEVELO'PMENT

SIAMPING & ELECTRO PLATING SHOPS
Ofce : A Dedenk 32 Bancung 40133, Tip. (022) 303643 1K00b1Y

.p PT. YKK INDONESIA ZIPPER CO..LID | q PT. SUPEREX RAYA

NOTION DIVISION ALUMINIUM EXTRUSIONS
Or. Daya cAgung Prastouwe | IR. DADANG SUDRADJAT
Head OF QC
Ofce . .
. A Sutyopranoto No 28 actory
Fectary: Head Oftice :
JI. Rays Jaksite - Bogar Km, 29 JI.R.P, Sosroso No. 7 Jakara -::;l"l”l;:;:?; Lines) :!ml’-zr;\br:nng:nunﬂzﬂnlucwn
Clmanggle - Bogar. - :""’,ﬂ:’,‘: ",,L,',';',:,', Fax 21283849 Telp 3323170 3523731
. 102118710641, 871086 ar. . D 3333170

;:':l(no;ez Talen. 61463 YKK JKT. Telen 43307 Dabes 1A Fax (0211 332

i

L apeT AVAILABLE COPY 9



APPENDICES E:

List of Documents Received
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Environmentally Conscious
Electroplating at LLNL

Chris Steffani
Jack Dini

Lawrence Livermore National Laboratoiy
Livermore, CA 94550

December 9, 1993
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We Are Using All Three Generation
Categories of Waste Reduction

1- Good housekeeplng practices, inventory control, and minor changes
; in operating practices

2- Current technology and material substitutions

3- Significant technological advances in process synthesis and
engineering
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We Are Saving Over $500,000/Year
and 3 Million Galions 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
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Figure 1. Plan View of Plating Shop
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Comparison of Ring Shear for Cyanide and Copper
Pyrophosphate Strikes for Preparing Aluminum Alloys for
Plating

Shear Strength (A.B)
(MPa)

Alloy  Cyanide Copper Pyropbosphate Copper ©

1100-F 79 77
2024-T4 288 273
6061-T6 217 222
7075-T6 285 374

A. These 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 samples.

C. “The formulation of the copper pyrophospbate solution
( included copper (7.5 to 11 gh), P;04/Cu (20/1 to
| 25/1). Operating conditions were: lemperature (25 (0
\ 300), pri (8.5 9.2) and current density (10ASF).

{  BEST AVAILABLE COPY -



Solvent vapor degreasing has been an
integral part of electroplating operations

77T T R R N ) ) N S S S D S S S S D D (B S S S S B 0 S ) S e S G P 308 S 5 S S S £ g g g e g g g
1

: i

] $

« It has been around for many years.

| AOD 38Vl 1538

- 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.

5 I
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Pratt & Whitney's resuits showed that
ultrasonic agitation was more
nmportam than the chmce 0? cleaner

FACTOR IMPACT ON CLEANING (%)
-9 Agi'tation (ultrasonic) | 45
Cleaner 12
Cleaner concentration 6
Soil loading N 3
Time 3
Temperature 3

Noise (unexplained by experiment) 28



e Tl

Use of ultrasonics in agueous cleaners
has proven to be quite effective

- Pratt & Whitney has been able to remove all but two perchioroethylene
. ——— - 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.

; AdOD 518V IwAY 1S538

- Western Electric, Kansas City uses a mixture of aliphatic esters with
the aid of ultrasonics for 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.
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Wh'y is agitation so important?

H
H

- Aqueous cleaners invoive concentrations of only 1-4% by volume
while solvent degreasers use 100% concentrations.

a « Because of this, 80-90% of the cleaning done by aqueous cleaners
% '+ is effected by mechanical action while the remaining portion is

2 by chemical action.

e
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Rinse Water Recycling Has
Been Quite Effective

l-------—--—m—---m—-mm——mnmm_nnmn—-umn_n_—-——--—---
.

. We've recycled about 80,000 gallons of rinse water and returned

all but 200 galions 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.
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Recent Generation 1 and 2 Activities

- Substituting oxalic acid for sulfuric acid for hard ancdizing of Al
- Extending the life of electroless nickel solutions

- Recycling of acid solutions

- Use of ion exchange on the recycled water

- Energy conservation project
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‘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, a:
well as natural gas savings of 30,000 therms. |

« Savings that will result from this are over $100,000 per year.
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Summary
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« 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. '
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WASTE MIiNIMIZATION TECHNIQUES

* Processing methods
e Equipment
¢ Results

e Future work

&
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PROCESSING-METHODS

e Rinse water distillation
I
e Acid recycling

L e Electrowinning

SRV RANY

» Electroless nickel recyciing

AdQD 31
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ACID RECYGLING 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 EQUIPMENT
3 A\

WASTE METAL ~<—— DI WATER

AJOD 3189 IVAY 1538
-y

WASTE ACID — P CLEAN ACID
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ACID DIALYSIS RESULTS

Test1
(start) (finish) |
4.9 Normal Nitric Acid 3.9 Normal Nitric Acid (79.5%)
60’gm/| copper metal 7.2 gm/l copper metal (88%)
Test2
(start) (finish)

9.4 Normal Muriatic Acid 7.1 Normal Muriatic Acid (75.5%)

1.1 gm/l copper metal (89%)
3.1 gm/l iron metal (77.8%)

10 gm/I copper metal
14 gm/l iron metal
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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

* Precious metal recycling

solid or mixed coated base metals, liquids

e Metal stripping and salvage

sputter chambers, broken taps, chemical machining
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| RINSE WATER-DISTILLATION EQUIPMENT

AdOD Fiuv

“COLD VAPORIZATION” System (700 GPD)

Dragout rinse tanks (minimizes flow)

Separate plumbing for clean and dirty water

Holding tanks for storage

1S
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RINSE WATER DISTILLATION
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— FEED FROM STORAGE TANKS
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'DISTILLATION RESULTS

L AdUw o uv YAV 1sde

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
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ELECTROWANNING

Lwab
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» 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 " ' Fasiie
’
. - ;
METAL RICH e tibi
< WASTE STREAM ARt Pump
S
\‘.)

e, Anode Plates
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ELECTROWINNING RESULTS

TEST 1

BEFORE

Copper metal =310 gm/I
Sulfuric acid = 40 gm/I

AFTER

Copper metal = 12 gm/I
Sulfuric acid = 44 gm/l

TEST 2

Copper metal = 100 gm/I
Nickel metal = 200 gm/I
Zinc metal = 20 gm/l

Copper metal = 15 gm/l
Nickel metal = 9.5 gm/I
Zinc metal = 2.5 gm/l



ELECTROLESS NICKEL RECYCLING

&

e Reduce chemical purchases

2 + Reduce waste disposal
2 * Provide more consistent product
.

e > 100 metal turnoyers

N
24
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ELECTROLESS NICKEL EQUIPMENT
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ELECTROLESS RECYCLING RESULTS |

Testing still underway
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FUTURE WORK

LNT
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Continue to operate efficiently
Experiment with new technologies

Work with outside industry

“Zero in” on ZERO WASTE FRODUCTION



Incentives For Waéte Minimization
in The Metal Finishing Industry

mste minimization is a unique

direction among environmental control
measures. Over the past ten years en-
vironmental regulations have caused
the metal finishing industry to beccme
the most heavily regulated small busi-
ness classification in the United Slates.
Virtually all of these regulations have
reduced the profitability and the viabiiity
of these small businesses which are so
vital to American manufacturing. The
costs and ditficulty of meeting these
regulations has resulied in the closure of
25% of the plating firms in the United
States overthe past tenyears. 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
+ Environmental Achievement

Economic Benefits

The cost of waste handling and waste
disposal is alrerady a major 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 comgany
rejected previously may now be
economically 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
considereg the economic benefits of
viaste migimization can be substantial.

With ikereasing regulatory costs and
decreasing landfill capacity the costs as-
sociated with hazardous waste disposal
will incregse at a far greater rate than
mosl other business expenses. Com-
panies which don't act now to minimize
wasle gener2lon will be seriously im-
pacted by ragidly escaiating costs and
may find themselves at a compelitive
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 sita recycling and
off sita 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 overtanks
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 in virtually all
facilities and they are relatively inexpen-
sive to implement.

Once the waste volume has been sig-
nificantly reduced by using simple
source recuction options, then the more
costly advanced technology on site
recycling approaches can be imple-
mented with reduced equipment and

operaling costs due to the reduced

volume of waste to be recycled.

Regulatory Conformarice
Conformance to stringent environ-
mental regulations has become the
forcmost concern of metal finishing
firins. 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
minimizaticn regulaticns will not allow
manutacturers 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 wasie 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 wasle minimization mandales.
California and Massachusetts are
among the states which have already
enacted far reaching laws which roquire
source reduction and process substitu-
lion 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 POTW'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
Committee, N.A.M.F.

cling technologies are emerging as the
most efleclive means of meeting thes:
more stringent discharge standards.

Environmental Achievemant

A strong waste minimization progran
is the 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 incluce
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
gocd standing in #s community and its
stancing with the agencies responsible
for administering environmental regula-
tions.

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 impeciments to wasie mini-
mization which need to te addressed.

Process Baths Conducive to
Solution Recapture

As was noled, effective recapture of
chemical process soluticns for re-use is
probably the mest cest effective and en-
vironmentally prelerred method of waste
minimization. However, in practice the
liquid volume teing returned to the
process solutionmust te no greater than
the evaporatlive loss occurring in the
process tank.

Over the lasttwenty years proprietary
chemical manutacturers have
respondedto cusiomer and government
reques:s for cnergy conservation by
providing new~ process solutions which
operate at lcw o ambient temperatures.
However, th2se low temperature solu-
tions minimize solution recapture oppor-
tunities because of their reduced
evaporation. Conseguently, there is now
a need for process solution manutac-
turers to provide iwo sels of operating
parameters, one oplion at warm
lemperatures for waste minimization
and the other & lower temperaturas for
energy conservation. In addition 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 wasle. 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
19 notify chemical manufacturers of their
desire for low waste generating pracess
solutions.

Solution Purification

As drag out wastes are reduced, an
increasing proportion of melal finishing
wastes come from concentrated
process solutions which are gradually
contaminated through normal use. The
generation of these waste solutions can
aclually be accelerated due to soluticn
recapture by preventing traditional crag
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, purificaticn
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 grovided to all incusiry
members by pollution preventicn agen-
cies as well as technical and trade as-
sociations.

Shortage of Educational
Materials

Recently there has been a surge in
waste minimizationresearch and ecuca-
tion. This information needs to become
widely available to even the smallest
and least sophistigated firms inthe metal
finishing trade.-Audit manuals, educa-
tional films, }rammg courses and techni-
cal papergyare all needed and valuable
waste miflimization tools.

Legislative Cures

Many impediments to wasle mini-
mization currently exist within the U.S.
regulatody framework. These impedi-
ments include the ditficulties that off-site
recycling fifgs have in oblaining and
maintaining tréayment permits. In addi-
lion, there lacks a consistent regulatory
framework which identiiies recycling as
inherently preferable to treatment and
disposal and which adequately assisis
and promoles recycling. Some prospec-
tive state and federal regulations would
actually cause in-house recycling to be
more burdensome than waste treat-
ment.

EFFECT

1) Greater Solution Stability
2) Less Frequent Solution Analysis
3) Less Chemical Usage

4) Less Chemical Storage due
to Fewer Additions Needed
5) Cleaner Rinses

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

12) Sewer Water Volume
Reduction

13) Comply with EHluent Standards

14) Less Waste Volume

& Waste Minimization Regulations

Waste Minimization =
Economic Benefits of Water Minimization
Dripping and Spraying Over Tanks

Increased Profits

COST BENEFIT

QUALITY CONTROL

Improved Quality Control
Lower Quality Control Labor
Lower Chemical Cost and Less
Labor for Chemical Additions
Lower Inventory and Less
Slorage Area

Better Product Quality

REDUCED COSTS OF WASTE TREATMENT

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, Orums,

& Hauling, Documentation & Liability

IMPROVED CONFORMANCE TO ENVIHONMENTAL REGULATIONS

Potential Reduction of Limits on
Specnfc Heavy Metals (based on
under 10,000 gallons per day)

Achieve Good Company Standing in
your community & stay in business

Reduced Wasle Fees, Taxes & P

er-

mits. Better Quality of Confermance
to Waste Storage & Documentation

Provided by: NAMF Waste Minimization Committee 10/30

]

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 min-
imization technologies. These financial
incentives could be either state or
federal, However, the best chances for
enactment of tax incentives exists onthe
state level.

BEST AVAILABLE COPY

FINISHERS' MANAGEMENT, NOVEMBER/DECEMBER 1990




Acteron & Waste Minimization

by V. J. Shannon
FLO KING Filter Systems
Longwood, Florida

Mh trend-setting anti-pollution

legistation, water and landtill shortages,
and a strong environmental conscious-
ness, northemn Califomia 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-refiability electronic com-
ponents, precious metals plating for
electrical contacts and microwave ap-
plications, functional hard anodizing,
and more. The company processes
mateiials 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-

tamer base includes some of the most ~

Acteron President Patrick Burt (right) and
Steve Cazéi, Plating Manager, examine
blanket-like resable fliter medla.

prominent names in eiectronics and over
10 prime defense contractors. It has an
inspection department that meets there-
quirements of MIL-1-45208A and lab
resources that feature AA analysis,
specific lon testing, and a zero-delects

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
par, is “to research, study, and promote
waste reduction, minimization, recyding
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, con-
sider 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, Ac-
teron actually consumes /ess than one-
third the water and has nearly 90 percent
less heavy metals in its effluent. Here
are some of the initiatives that have con-
tributed to these impressive figures:

* [nstallation of double and triple
counterflow rinses.

» Use of spray rinses over select

process and rinse tanks.

Adoption of conductivity sensors to

regulate water condition and flow.

e Segregatlion of insewaters.

o Substitution of less-polluting proces-
ses (e.g., acid copper to replace
cyanide copper, and periodic raversa-
curent deaning o replace cyanide-
conlaining cleaners).

¢ Elimination of vapor degreasing by
using a system ol dual soak cleaners
with ultrasonic enhancement.

¢ Use of more dilute formulations such

as those lor 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

Anotherkey aspect ol Acteron's waste
minimization program Is the use of in-
tank filter systems in tanks. as small as
10 gallons and as large as afew hundred

gallons. As Plaling Manager Steve
Cazel says, “On any plating tank, but
particularly on precious metal tanks, ex-
termal plumbing for filtration is a concem
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
achleved easily and quickly using
hand-lightening thumbszrews,

lilration equipment in the tank. Even
though the in-ltank system takes up
some tank space, we feel it Is minimat
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 thatmat-
ter, any out-of-tank apparatus. The fil-
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
1ank lip with an adjustable bracket. Solu-
tion is continuously drawn by vacuum
through the filter cartridge(s), alter which
it travels approximately 3" belore being
expelled through a discharge porton the
pump body. Solution never leaves the
tank.

Impontantly, the force ol this dis-
charged solution produces a dean, oil-
free source of robust agitation that
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suspends parllcles for quick-capture
filttration, 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 concem
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.”

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
fiter 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.

Prior to using the in-lank 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
frequent dumps, Irequent neutralization,
frequent and liberal use of neutralization
chemicals, and frequent acid pur-
chases. Now Acteron continuously fil-
ters thgse pre-dips ... and with just
rewayds. As Cazel says, "High-solutlon-
turpover filtration gives us more con-
figenca in all of our solutions. It reduces

jects and adds life to the baths. So

a're purchasing less acid and utilizing
less neutralization chemicals for waste
Keatment.‘ .

Reusable Filter Media

Another lmportént element of
Acteron's waste minimization program s
a reusable filter medla. Before convert-

¥

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

TERELN <o)

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

ing to this matenal, the company routine-
ly accumulated a 55-gallon barmel of
spent disposable filters every S0 days.
Butin nearly a year of using the blanket-
like reusable media, not a single drum of
the spent filter material has been
generated, according to Cazel.
"Conventional filter cartridges go to
landlill — they're solld waste — and
we're committed to reducing waste,” he
said. “Plus, with disposables, thereis 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 using the in-tank fil-
ter system and reusable cartridge.”
Clean filter operation is predicated on
good lilter maintenance, and Acteron
has trained a crew whose sole job itls to
properly maintain tanks, filters, and ac-
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sheet, then pressure spraying with
deionized water over an appropriate
nnse tank.

Patrick Burt and Acteron have such a
high profile in the area of waste mini-e
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-
tion technology with that nation's
environmental and industrial ministries.e
And, recently, Acteron participatedin the
making of a film on waste minimization
produced by the State of Calilomia
Department of Heaith Services. In that
filmitis no accident that they discuss the
In-tank filter systemn with reusable filter
media. It is but one of many tocls and.
techniques available to operate an
acologically rasponsitle business in
these environmentally conscious times. &
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HWASTE TREATHMENT 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.

MOTE: ACID BATHS THAT ARE BEING
DUMPED AND TREATED, GET
PUMPED DIRECTLY INTO
TANK # 402 OR 403.

ALKAL INE WASTE TREATHENT SYSTEM

FROM THE PLATING BATHS & TANKS
THRQUGHOUT THE MIDOLE & EAST SIDE
OF THE FLLATE SHOP ON THE WET LINES
(SURFACE TREAT NICKEL, SILVER,
METAL SPRAY STRIP, NICKEL STRIP g
CAGMIUM LINES.) ORAG OUT FROM THE
BATHS, WASH QOWN ARGCUND THE TANKS,
CONOENSATE FROM THE DEGREASER®:
STEAH LINES + (IRREGULAR LEAKS)
FLCY INTO THE TUNNEL DRAINS
LEADING TO THE ALKALINE SUMP AND
BLCWERS.

I
NOTZ: CYANIDE BATHS THAT ARE

BEING DUMPED AND TREATED,
GZT PUMPED DIRECTLY INTO
THE DESTRUCT TANKS # 400
AND/OR 401. THE BATH UNDER
GOES ELECTROCHEMICAL OXIDA-
TION TO BRING IT DOWN TO
I OUNCE PER GALLON OR LESS.
THEN THE WASTZ IS PUMPED
INTO TANK 404 OR 40S.

WASTE FROM THE DRAINS RUN DOWN THE

TUNNEL NORTH TO SOUTH BELOW THE PLATE

SHOP AND COLLECTS IN THE ACID SUMP.

-

/

/

Flbﬂ ACID SUMP, WASTE IS AUTO-
HATICALLY PUMPED INTO TANK 402 OR
403 FOR TREATMENT.

.\‘

ADD SODIUM BISULFITE TO KILL
CHROME [N TANKS 402 OR 403.

AFTER CHROME IS NEUTRALIZED, -
ADD CAUSTIC TO ADJUST pH 6.5-7.0.

WASTZ FROM THE DRAINS RUN DOWN
THE TUNNEL FROM THE NORTHEAST
CORNER OF THE PLATE SHOP THEN
NORTH TO SOUTH AMD CGLLECTS IN
THE ALKAL[ SUMP.

FROM ALKALI SUMP, WASTE [S AUTO-
MATICALLY PUMPED INTO TANK 404 OR
40S.

OXIDIZE CYANIDE BY ADJUSTING THE
PH ECTWEEN 11.5 TO 12.8, WHILE
CLORINATING TANK 404 AND/OR 405.
BRING CYANIDE BELOW 10.0 PPH

BES /‘\/:‘-’L./\\Bl.kf Iy H

WASTE [S THEN PUMPED INTO PRECIPITATION

TANK | OR 4 WHERE LIME IS ADDED T0
RAISE pH TO 10.0-12.0 AND POLYMER IS

USED AS A FLOCKING AGENT TO COAGULATE

HEAVY METALS AND DROP THEM TO THE
BOTTOM OF THE TANK.

l

PUHP TO PRECIPITATION TANK 2 0OR 3
AND ADD SODIUM HYDROSULFITE TO

KILL CHLORINE AND RESIDUAL CHROME.
AFTER THESE TWO CHEMICALS TEST
NEUTRAL, ADD LIME TG ADHERE TO
HEAVY METALS AND ADD FOLYMER ﬁ?
TO COAGULATE THESE HEAVY HETALS:T

v memam e —a e = amm—a
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|
ALLOW TO SETTLE FOR 24 HOURS

NOTE: DESTRUCT (COMPLE
OIRECTLY TO ThE Ba

X CYANIDES) s PUMPED
KER TANK (0SV)

DRAIN SUPERNATANT LIQUID INTO pH ADJUSTMENT TANK 1-4

SPOT CHEck FO@ CHROHME

ADJUST pH TO 6.5-7.0

IPUHP INTO INDUSTRIAL ORAIN

PUHP SUPERNATANT SLUDGE INTOQ FILTER PRESS SLUDGE TANK g

PRESS L1IQUIDS QUT aND TRANSFER TO HOLDING TANKS # ____OR & 4]

DRAIN HOLDING TANK # _ g2 4 __INTO PH ADJUSTMENT TaK
ADJUST eH (USUALLY HIGH) NEUTRAL 1s 6.5-7.0

PUMP INTO INDUSTRIAL DRAIN

FILTERED SLUDGE GoOES INTO {0SV) OUMPSTER FOR HAULING
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o 273



pC

-0 -
o o [EECIEN
Vi
' u
™~ K
[~4 3V @ | Stimac Py O >
:
. . Site & Thenw”
SASVALY Nasy as AL
Pse P DTS AT Da n U U
JCaP Oy M_—
Hat AwC, CFt o) ants

)‘}"Q
Porcrimmes Thons o)

S GmBS e M. /e VA = ACIh
w0 O

COUITAMS PAmarsd FROA
. BYETHOWN = A = -
-Denigy PASA TRl L Do) LIBET CbK c?ltn:"
_MA_HY cu:z.u..p-(,_wnl-_

ErTiunal T waTua.
Thantd CAAITOMLL Ha e

Oerac fusie, pu AX T

ALID TUYIEL
EMADME WEITILATION
TE4™ COIARA EATI, WIAS o =

—AL® YA AN

Sadasmn &HO

. Setram nromyal

Crayag
STearsL ACA

NoYEL Cvaagina Ml Theyuy wss {40y srax oM EL T Fia s Toaus L T TR Y2

__T':elx_ws_”uc_up_». eleton s too P
s e = Thaagh cnteawamied

Flteeive oy ol YIod tovTriuine Cromtc s The DT Lued Alor
LY ST sy ML Tugatrd

___c-«-—‘_ulj\_m Now ?L-—-\b_o;.';;.mu -rr-..-l.wh'rw. -

——lled e ruy satsTien ConSOpa i
——— L—-\-—-(_lu_in-qa LR . "T1Y .---‘::

— - WM TRAsAVIY T e .

CardastiC (0 Tha PLTE LHOD,
“lP FYLTE=A (oM Kebiama

4

©

4 > ~ NI ‘1*&«‘
~ad o,
N N
RIS .
’ N ”‘:’:\“}#)\
[Vorwc LN Y% %\:'E::\J
Tk N JuUs tu@/
1 N Tk
« N
4 N \Q'q‘bl, oy
N N \ \(‘1 Jd\
CHeon wity ., P N \‘Q‘a%
! % « o N L]
[-£7>va~am) v NS
nr CrYAIBE Punlod Taowm TS N ~
3 U T, o N ~
N, ~
~Ne ‘\\
N
\ Y N ~N
<
]

opd. vfonfe.

s



ALNY Ur Z2ULLUL addliuatan Uend Tl 101 M ANC
-

WTS PRODUCTS

Packaged Systems:

WTS offers the finest in packaged industrial wasle-waler lreatment
syslems. These system designs are primarily based upon proven,
convenlional treatment technologies enhanced by specialized process
engineering and state-of-the-art automalion. The packaged unils are
installed as sland-alone syslems, or easily incorporaled into more
complex, specially engineered systems. Typical trealment applications for
the packaged plants are:

o Heavy Melals Removal * Fluoride Removal

e pH Neutralization e VOC Removal
e Cyanide Destruclion e BOD/COD Reduction
e Arsenic Removal o (0il/Grease Reduction
* Waste Evaporalion e Waler Recycle

e Semi-Aqueous Cleaning
Eftluent Treatment Elfluent Treatment
& Recycle & Recycle

The packaged syslems can ireal waste slreams containing
concenlraled and dilute levels of contaminalion. Standard systzms are
based upon continuous {low and balch treatment processes. The systems
are offered wilh all peripheral devices necessary 1o provide a complele,
functional waslewater lreatment system.

* Aqueous Cleaning

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 WIS &
provide high quality equipment to meel the many diversified needs o
industrial waslewater trealment. Treaiment equipment for non-standard,
engineered applications includes syslems such as the following:

* Ammonia Treatment

e Phenol Treatment

o Tanker Truck Wash Effluent Treatment
e Sodium Azide Treatment

o Landlill Leachale Traalmen!

o Laundry Effluent Trealment/Recycle

* Vehicle Cleaning Effluent Treatmen!
e Zero Discharge

* Exisling System Rebuilds/Upgrades
e TDS Controls

These non-standard, engineered syslems typically incorporate the
same slate-ol-the-art automalion included with WTS packaged products.
These systems are also offered with all peripheral devices and WTS
service necessary 1 provide a complele functional wastewater lreatment
syslem.

Burx
hoo—o

(dd X id

oy .
hexxvypy £y

SYSTEMS INC.

//‘ l
Wastewater Treatment Systems Inc.
1235 Elko Drive

Sunnyvale, California 94089
Teiephone: (408) 541-8600
FAX: (408) 541-8615

2 '75;
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WASTENATIR TREATMENT

COMPANY

PROFILE

INTRODUCTION

Waslewater Treatment Syslems, Inc., (WTS) was founded in April
1985. With more than lilteen years of experience in the induslrial
waslewater treatment industry,the founders brought together
considerable knowledge and technical capabililies in the chemical,
mechanical, instrumentation, and process design fields of industrial
waslewater lreatment. This knowledge and hese capabililies, combined
with years of proven achievement in providing successful wastewaler
treztment system instalfations, have made WTS an induslry leader.

WTS was lounded wilh the objective of providing high quality
equipmenl combined wilh unsurpassed prolessional engineering
services and support. This objective was lo be fullilled through the
development of standagd, packaged equipment used for ireatment of a
wice variely of inustrial waste effluents. In acdition, these products and
installations wguld be supported by lhe lormation of 2 diversified staif of
engineers ang field support personel. These individuals are the key to
mainlainin% high quality product furnished with [he required support
and servic#lo ensure successful installalion of WTS products.

WTS is a member of the Thames Waler Plc Group, an inter-
nalional supplier of water, process lluids, and waslewaler lreatment.
From the smatles! industrial user lo the largest utilily, Thames Waler
companies provide a complete package of products and services. WIS's
prominence in the idustrial waslewaler lreatment induslry is ensured
by their infegralion wilh Thames Waler Pic. This gives WTS the linancial
strength of the Thames Water balance sheet, as well as Thames Water's
experience as a major supplier of waslewaler products and services, and
ulility operations.

SYSTEMS NG

A

-
-7
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Today, WTS has achieved and maintained ils founding objective.
This is confirmed by the diverse line of high quality, standard products
now offered by WTS, and by its many successful instaliations located
throughout the world.

WTS SERVICES
Field Support:

WTS underslands successlul syslem performance relies on
effective field installation, commissioning and ongeing service. WTS
mainlains an independent sltall of lield engineers and lechnicians
capable of providing the following support functions:

« System Commissicning
o Performance Testing

o Systam Operalicn

* Emergency Repair

« Project Management
o Turnkey Instailation

» Ongoing Maintenance
¢ Troubleshooling

Commilment to Field Operalions is a key lactor lo the success
WTS has achieved in he industry loday. WTS conlinues lo olfer and
works to provide unequaled Fie!d Support 10 ils installed cuslomer base.

Engineering

WTS supporls ils manufaclured products and inslallations by
mainlaining an engineering stall encompassing the lollowing
disciplines:

o Mechanical Engineering
e Chemical Engineering
« Civil Engineering

* Electrical Engineering
 Manufacluring Engineering
* Environmental Engineering

WTS has developed this group of engineers to ensure qualily
design of ils manufactured products and competent support for ils
equipment inslallations. This level of engineering expertise is a
mandatory element for successlully supporting today's evolving
industrial waslewaler lreatmenl requirements. -



KIND OF WASTEWATER TREATMINT SYSTIHZ USED AT READ RITE  INC -
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EXXFLOW™ 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 intemal 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

characteristics can be produced by using EI{)'(TIF:QI}\QT\I%N ana T yd

Y

different treatment chemicais. TECHNOLOG

To become treated product liquid, or -— -
permeate, the feed water filters radially FLEXIBLE ___,.\ FILTRATE
through the membrane layer and out of the TosE / .

textile tube walls for collection at the base of .

each filter module. The debrs removed from » I 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 ¢onstruction employing a number
of manifolded filter modules. Modules are

connegted together either in parallel or in EXXFLOW
serieg’with each other. CROSSFLOW MICROFILTRATION
OYNAMC LAYER

Ease of cleaning is an important feature o
EXXFLOW crossflow microfiltratibn,
distifguishing it from standard membrane
microfiltration. 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 the reject flow.
In other applications, chemical cleaning in
place is used.

e( o FERNEEN

process scientific, /i/ic.

960 SARATOGA AVENUE « SUITE 213 « SAN JOSE - CALIFORNIA 95129 . 408/241-1533 « FAX 408/241-2118
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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 atout 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 - € 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 accomplisﬁed
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

’

/x\ensive civil works and structures are not required

Operation is simple either manually or in the automatic mode



EXXPRESS™ AUTOMATIC TUBULAR FILTER FRESS

Wastewaters, or dilute slurries containing

concentrations of 2 to 20% solids or more can

be dewatered if pumped into filter modules MEMBRANE PLTRATE i s

operating with all tubes in paralle! in the dead CRO3S3 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 intemal nese_ S5 E

walls of the tubes. Its associated water ToBE e —4N

permeates through the cake layer and escapes ;\

as filtrate on the outside of the tubes. The J CAXE BuLDUP

dewatering cycle is complete when the cake gfﬁgégsgew”ERmG
TECHNOLOGY

EXPRESS DEWATERING

TECHNOLOGY
CLEANING CYCLE

PRESI ROLLER

——r—

CLEANED TUBE v
\ DAY scLICS

PSR S i SO i
o ATz so-.«.:r‘

FLUSHWATER 7 " . -, ———e- .
— Pl : ) .

ROLLERS INTERRUPT TUBE
40 - 0% SCLIDS ARE WASHED oUT

Lower installed capital cost

layer reaches a controlled thickness. The solids
discharge cycle then commences by opening the
outlet valves and traversing the module with
rollers. The venturi formed by th= rollers creates
a high velocity with the incomirg water and
flushes the solids down the tubes and onto a
dewatering screen.

Compared to conventional dewatering devices,
including centrifuges, plate and fame filter
presses, vacuum and belt presses, the
(EXXPRESS) has the followinig advantages:

Use of the same fiter 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

Slddge from water treatment processes and industrial sludges including toxic and

hazardous materials

EXXPRESS produces suben’or quality filtrate

REST MV

NOTE: "EXXFLOW AND "EXXPRESS" ARE LICENSED TRADE NAMES OF EPOC WATER, INC.

U (‘(':)PY



process sciontific, Inc.

WATER

11/17/93
TYPICAL FLOW DIAGRAM
HEAVY METAL AND SUSPENDED SOLIDS REMOVAL
- N
WASTE STREAM(S) \
CONTAINING METALS,
SUSPENDED SOLIDS, ETC. 1 WATER
L1 .
rl REACTION
CHEMICAL TANK DEWATERING X
INJECTION RECYCLE
<—-_,‘
\/z
A
E # SLURRY
5 EXXFL .
o < MICROFILTER ’N'__"J FILTER PRESS
S I l
FILTRATE
4 (TO DISCHARGE OR RECYCLE) SLUDGE
DSi
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REPORT # 9002
CLIENT: Commercial Aluminum Cookware - Toledo, Ohio

DATE INSTALLED:  July 1990
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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/l.
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After detailed investgation by the consulting engineer, the recommended treatment
process was microfiltration/ultrafilration. Exxflow microfiltration was chosen because
it reated the washwater to recycle quality at an economical cost. The Exxflow microfilter,
Sing 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
Exxpress tubular filter press. Overall, the reatment system provides over 99% water reuse
and preduces a filter cake of 30-40% w/w solids.

The 40 gpm system returned its total cost within the first 3 months of operation, compared
to off-site disposal.

Process sc/erntilic, 71c.
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N RAW FEED
Oil & Grease/Kerosene Up to 150 mg/I
Metal Fines 10 - 50 mg/I
Exxpress Filter Press Cake >30% solids w/w

Design Capacity: 40 gpm
Payback: ) Less than 3 months vs. disposal
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Name:
Date of Birth:
Mailing Address:

Home Address:

Nationality:
Sex/Marital Stats:

Work E:xperience:

July 4, 1984 - Present

Training/Seminar:

October 4, 1993

August 24-27, 1993

e
e
s

-

J

/

April 21 - May 2, 1992
\

E}ucation:

1980

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

7 he Ozone Layer Protection and ODS phase out Jakarta
State Ministry for the Environment of the Republic of
Indonesia and Japan Envircnmental 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
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WORLD ENVIRONMENT CENTER

INDUSTRIAL WASTE MINIMIZATION ASSESSMENT
INDONESIA METAL FINISHING INDUSTRY

- UNITED STATES STUDY TOUR REPORT

Widya Wicaksana

January, 1994
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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
International Development in Indonesia (US-AID), is supporting sustainable development
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
workshop, and study tour for Indonesian representative (goverment & industry). The
purpose of those activities are to identify no/low cost practices and techniques that can
_ reduce the discharge of pollutans and improve worker health and safety.

Especially for the U.S. study tour the objective is to provide the participant with an
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
industry) and attended 2 discusscion meeting with expert form research institute
(Lawerence Livermore National Laboratory, Univ. of California) and from environmental

consulting company (Chemical Solutions Inc.).
Some major findings and conclucions during this tour :

e United States Goverment has strong regulation of waste disposal from industry, which

industries should followed

e 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

e 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

e Waste minimization techniques start at the first step of plating process and follow

process, not only at the end process
. o 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

To further improve waste treatment of metal finishing industry in Indonesia, the
recommendetion follow-up are :

2% 7



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

BESTF ANNLABLE 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 minin:ization 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 szlcty issue and to build interaction, relation and international
cooperation 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 ScaleIndustry Development,Mandiri 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 (allumunium extrutions)

I Ta i AN RO S 6 L e T 1Y)



5. Agung Prastowo

6. Suryanur Syafe'i

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

- Staff Electroplating Departement,
PT. YKK Indonesia Zipper CO.,Ltd
- Chief Quality Control,
PT. PADI Komponen (electronic component manufacturer)

Metal Surface Inc., Los Angeles, California 90201-0521
Persons met : SAM BELL (President)
Bruce F. Nielsen (Plant Engineer)
Mark A. Hanson (Excecutive Dir. MFASC)
Electrolizing Inc., Los Angeles, Califorma 90011
Persons met : SUSAN B. GRANT (General Manager)
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
Persons met : GLEN C. NEUSTEDTER (President)
John B. Strandberg (Sr. Chemical Engineer)
Read Rite Inc., 3065 N. Sunnyside, California
Persons met : MARK ROTHWEILER (Operations)
Jim Elliott (Marketing Mag. Process Scientific Inc)
Acteron Corporation
851 Shasta Street, Redwood City, CA 94063
Persons met : PATRICK BURT (President)
Schiage Lock Co.,San Francisco
Person met  : JIM COLLINS (Plating Departement)
Santa Clara Plating Co.Inc.
1773 Grant Street, Sania Clara, CA 95050-3984
Person met - THOMAS L. COSS (President)
United Airlines, San Francisco Int'l Airport, CA 94128-3800
Persons met : STEVEN F. SULGIT (Facilities & Eng.)
Alexander Klauss (Electroplating Manager)
New United Motors Manufactur.rig Inc.
Fremont, California

Chemical Solutions Inc.
400 Main Street, Suite 203, Pleasanton, CA 94566

Person met  : JIM MILLE (President)

San Jose Water Pollution Control Plant

700 Los Esteros Road, San Jose, CA 95134

Person met  : ALEX EKSTER, Ph.D. (Sanitary Engineer)

RESY AVAN AnLE COPY
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I11. FINDINGS
3.1. Metal Surface Inc.

Description of the facilities :
Location - Los Angeles, Southern California

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 :
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, 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.

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
They started use waste water treatmen' at 1987 with total investment US$ 1.5 million.

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 fo recycle heavy
metal from sludge. Operating cost of waste treatment relatively low, it's only 7 % from

total production cost.

The waste treatment system in this company used chemical precipitation/clarification
system, it's common method used almost in every metal finishing industry. The waste
© treatment system relatively big size and looks complicated system, waste treatment
facility used area about 400 m2. They integrated treatment for 3 difference waste
solution and operated waste treatment from special control room. See Appendics for

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 rinsinig -
- lon exchange
- Electrowining (optimation chemical solution)  gest A a3 £ COPY
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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 nisk.

Work safety aspect :
They approached work safety with completed safety equipment, used special area and

storage for hazardous material and improve skiil and increse awareness worker witi
safery aspect through meeting and training.

3.2. Electrolizing Inc.

Description of the facilities :

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), but they have specifics product/services that is hard and high
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, cleaniiness
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 sludge perday For sludge they should pay US$
1200 perton to muning companv 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
corner of workshop. The waste treatment system used precipitation techniques with out
complex design. also equipment of waste treatment made with functional pproach, they
used simple and appropiate part and equipment. It can reduce and minimize investment

cost for waste treatment. I
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The important 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 environment problem.

To minimize waste from processing line they have some technique as follows :
- spray rinsing
- electrowining
- 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 attentior.

3.3. Wastewater Treatment Systems Inc.

Description of the facilities :

Established : 1985
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.

“
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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

component like floopy disk, hard disk, disk drive with nickel plating for finishing
product. In this company we can't see inside the factory, it's very closed and secret, we
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 comnany 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 Som permeable textile tubes, irade name of the
technology is EXXFLOW crossflow microfiltration. EXXFLOW crossflow
microfiltration plants are of modular contruction employing a number of manifolded

fiter 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 method has some

advantages compare with conventional method. e \
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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 recovury 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 Corporation

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.

Acteron has developed many unique processes for special plating like for rhodium
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. S
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Another products from R & D division are :
- OptiGold plating,
- OptiCarriers plating,
- OptiNickel, etc.
Every product has specifics plating performance.

Waste Treatmeht 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$ 45,009 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 invesment cost tor waste
treatment system, we only need small waste treatment facility with easy and simg'e
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 speciai area and stcrage 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 safety equipmernt.

s CQPY
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" 3.6. Santa Clara Plating Co. Inc.

Description of the facilities :
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 wuste
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
skill 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

- lay out process tank and rinses tank

- setting flow worker in processing line

The important and specific findings in this facility are : e :
- well planned and organized facilities )

- clean plant . BEST AVAILABLE CGPY
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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
(MOC) is technologica! pacesetter in the airline industry. This facility is one of the
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 :
As maintenance center which has job to repair and overhaul of airplanes, MOC need

plating section for finishing component parts airpianes. 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
water go to treatment. From this tank waste water pumped into chrome kill tanks or
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 Airlines has systimatics approached for work safet, first completed safety

equipment, second used special area and storage for hazardous material, third improve
skill and increse awarness worker with safety aspect through regular meeting (every
week) to discuss every thing concerning work safety in every section and also through

work safety traning.

vl ~oy
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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 :
e Stamping process used hydraulic press machines, ranging from 400 to 2,300 tons
e 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.

This_company don't have electroplating unit, so they don't have heavy metal waste
water.

ANaste 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. :

e 13
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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 Livermore 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
processed through the operation. For detail information see appendics.

4

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 e

- reactive rinses ‘

14



IV. CONCLUCIONS AND RECOMMMENDATIONS

4.1. Conclucions
Some major findings and conclucions during this tour :

e United States Goverment has strong regulation of waste disposal from industry, which
industries should followed. They have two regulations, one is from United States
Environmental Protection Agency this regulation for all area in U.S. Second, every
states has their specific regulation only for their area

o 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

e 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

e 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

e 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

BETT AVAN AFRLE COPY
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4.2. Recommendation

To further improve waste treatment of metal finishing industry in Indonesia, the
recommendetion follow-up are : '

e Conduct seminar for excecutive (top management) with topics the economical and
future benefits of waste minimization

e Develop and build information network consist of person, institution, coperation,
univercity and others people who have interest in waste treatment management and

technology

e Goverment agency (Bapedal) should make more strong implementation of
environment impact regulation

e Develop local capabillity for knowledge and technology of waste minimization through
intensive and focused training

e Goverment agency (Bapedal) should give insentive systems for the company which
have good waste management
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V. APPENDICES
‘A. Figures and Photographs

B. List the date, facility visited, persons and
oiganizations contacted

C. Business Cards of perons contacted
D. List of Documents recieved

E. Curriculum Vitae
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Figures and Photographs
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Flow Process at United Airlines
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San Jose Woter Pollution Control Plant
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Discussion at Chemical Solutions Inc.
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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 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. MFASC)
2. Dec. 7, 1993 Electrolizing Inc.
1947 Hooper Avenue, Los Angeles, California 90011
Persons met : SUSAN B. GRANT (General Manager)
Jack Morgan (Plant Manager)
3. Dec. 9, 1993 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)
4. Dec. 10, 1993 Wastewater Treatment Systems Inc.
1235 Elko Drive, Sunnyvale, California 94089
Personsmet : GLEN C. NEUSTEDTER (President)
John B. Strandberg (Sr. Chemical Engineer)
S. Dec. 13, 1993 Read Rite Inc., 3065 N. Sunnyside, California '
Persons met : MARK ROTHWEILER (Operations)
Jim Elliott (Marketing Mag. Process Scientific Inc)
6. Dec. 13, 1993 Acteron Corporation
851 Shasta Street, Redwood City, CA 94063
Persons met : PATRICK BURT (President)
7. Dec. 14, 1993 Schlage Lock Co.,San Francisco
Personmet  : JIM COLLINS (Plating Departement)
8. Dec. 14, 1993 Santa Clara Plating Co.Inc.
1773 Grant Street, Santa Clara, CA 95050-3984
"’ Personmet  : THOMAS L. COSS (President)
9. Dec. 15, 1993 United Airlines '
Bldg. 49 - SFOFL, San Francisco Int'l Airport, CA 94128-3800
Persons met : STEVEN F. SULGIT (Facilities & Eng.)
Alexander Klauss (Electroplating Manager)
10. Dec. 15,1993  New United Motors Manufacturing [nc.
Fremont, California
11. Dec. 16, 1993 Chemical Solutions Inc.
' 400 Main Street, Suite 203, Pleasanton, CA 94566
Personmet : JIM MILLE (President)
12. Dec. 16, 1993 San Jose Water Pollution Control Plant
700 Los Esteros Road, San Jose, CA 95134
Personmet  : ALEX EKSTER, Ph.D. (Sanitary Engineer)

|
| EST AVAILARLE CONY



Appendices C:

Business Cards of Persons contacte
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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

JACK MORGAN

PLANT MANAGER
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/ne.
dense ~hrome plating
specralists

7019 Coneus Cumsm
HOousTOn Tixas 77020
17131 6788412

1947 Hoorer Aviwut
LOS AnGELLS CaL 90011
1213) 2497876

SAM BELL
PRESIDENT

{310) 927 13
(213) 773.4050
{(714) S21.4112
1213) 773-4055

METAL SURFACES. INC
6060 SHULL ST. PO BOX 2160
BELL. GAROENS CALIFORNIA 30201 0521

Susan 8. Grant
Genaral Manager

1947 Hooper Avenue
Los Angeles
Cabforma 90011

Bense Chrome Planng Soeciaksis

Tel 211 749.7876
Fax 213 749 9880

University of Califomia
B Lawrence Livermore
Ndtional Laboratory

Jack W. Dini
Secron Leager
Mater @'s Fapacghcn Sivision

P.O Box 808 L-332
Livermore. CA 94551

(510) 422-8342
FAX (510)422-1200

—

CHEMICAL SOLUTIONS, INC.

ENVIRONMENTAL CONSULTING

JIM MIILLE

PRESIDENT

Helping Indusiry Meet lis Environmental Goals

400 Main Street, Suite 203
Pleasanton, CA 94566

Tel. (510) 426-1816
Fax: (510) 426-1889

Glen C. Neustedter o

President m 'r.*
NASTOWATIN TREATMENT \,}
SYIYIMS INC .

Wastewater Treatment Systems Inc.

1235 Elko Drive

Sunnyvale. Caiformia 94089 ot

Te'ephcne (7% S41.86CC Lot

FAX (4i086) 541-3%1S e et
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Jim Elliott

Markeung Manager

Process sc/ernts/rsc, /77c.

510/820-7583

824 MATADERA CIRCLE * DANVILLE » CA 94526
408/241.1533 « FAX 408/,/241.2118

960 SARATOGA AVE « SUITE 213 « SAN JOSE « CA 95129

(445) 369-5247 Patrick Burt
EXT. 14 PRESIDENT

[IALTERON CORPORATION
T T T T W R A ) -‘::‘~
851 Shasta Street, Reawoaod City, CA 94063

FAX: (415) 364-9748

Thomas L. Coss

President

(4083 727-9315 ext 21
FAX. (408) 748-0987

1773 Grant Sureet
Sania Clara. CA
95050-3984

John B. Strandberg, P.E.
S, Chemical Engineer

Wastewater Treatment Systems Inc.
1235 Elko Drive

Sunnyvale, Cahforrua 94089 ) ?ﬁ:’:.
Telephone. (408) 541-8600 Prer
FAX. (408) 541-8615 : P G

@r@@

Mark Rothweiler
Operations/Field Services

3065 N. Sunnyside
Fresno, CA 93727

Tel: (2C9) 291.8144
Fax: (209) 291-4926
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UNITED AIRLINES

United Airlines

Bldg. 49 - SFOFL

San Francisco Int'l Airport
San Francisco, CA 94128-3800

Steven F. Sulgit
Facilities and Eng.
{415) 634-4576

FAX (415) 634-4551

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

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

CITY OF SAN JOSE
WATER POLLUTION CONTROL @
700 LOS ESTEROS ROAD, SAN JOSE. CA S5134 ‘
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Y Jakarta, 18 NOVoNivot twee

Kepadt Yth,

Saudacs ir. Widya Wicsksane
PT. Pro Bangksl

JI. Reya Dedsruk 32
Bandung 40133.

Dangsn hormat,

Soper dimaiduml, Saudara telsh ditunjuk cleh Pimplnan Saudars, untuk mangtkut program Study Tour
untuk sektor ndustd Metal Finlshing/Blact:oplating. dalam rongka program minimisasi [imbeh industl
yang diselengguriho olos kaerja soma UgAID-Indonesls Micclon dengan BAPEDAL, melalui WEC

ssbagal unsur peleksanonys.

Program Study Tour i disetenggarakan di Amarik Soriket dalam kurun waktu dus minggu darl tanggal
5 Descmbes 1993 hingga tonggsl 18 Desamber 199 .

Biayu perjaanan ssjak berzngkst dari Jakarla (tanggal 4 Desember 19931, don bioys penginapon/hetal
celama kunm waktu program hingga Kabali di Jokaeta, gapanuhnya ditanggung oleh WEC, sedangkan
untuk biaya se-hari hari (maken dan sabagainys) sksn dibedkan slowance sesual yang diatur aolsh
prosedur USAID. Parsiapon yang peru diempuh oleh peténa program Ini hanya perciapan passpont

oC Ogetat L _ jyang hania mampayfi owaro breinjes mistiomun & hullon sajnk_ mnpgnl 18 Dagnmbor. TRAIL vien . unul
Arnedke Sorikat. don baye flskal padp waktu berengkat d! alrport Jokartz
Jodwal somantara untuk program Study Tour inl adaish sebagal ssbagai berikut
4 Dosomber 1893 Borangkat dari Jakarta ;
- B Desember 1293 Tiba di Los Angeles, USA mengunjungl fasilites industri Metal
PERGCEcAcataciRauCe= Firdshing df rekitar LA.
8 Desember 1993 Dard Los Angeles menuju §’Franclsco, mengunjungl beberapa

industrl Metal Finlsting di kewasen Califomia.
18 Desember 1993 Meninggalkan S‘Franclsco, kemball ke Jakarta.

Demikianish hal-hel yang periu disampaikon untuk dimakiwni, dan acra-acara yang {ebh rincl akan kami
iafarmasikan menjafoag pemberangkatan.

e.c. : Pimpinan Yaoyasan Mandir

e g s T L '
P \
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¥
i
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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
Intemational 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 restlting from
noflow 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 noflow 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-govemment 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 govemment 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

- 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 intemational
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.

——

i REST A\'AH_ABLE corY



New York, NY 10016 UsA

™ World Environment Center 419 Park Avenue South  Suite 1800 :
@ Tel: (212) 683-4700  Telex: 261290 Envirocent  FAX: (212) 6H3-5053

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

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

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

e Provides training and technical cooperation programs staffed by volunteer and other
experts from industry, government, academia, non-governmental organizations and the

general public.

e Encourages corporate environmental leadership and respousibility 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,
international organizations, corporate or private foundations and private citizens.

Initial)f, 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
development, drawing representatives from industry, government, non-governmental and
international organizations, academia and the media from countries around the world.

In 1982, after ecarlier 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. '

1 -
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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, ¢:~hnologv 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:

e institutional and factory assessments;

e technology cooperation and training workshops; and

e 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 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 cutstanding, sustained and well-
implemented, 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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WeE

World Environmcnt Center 419 Park Avenue South  Suite 1800  New York, NY 10016

USA

Tel: (212) 683-4700 Telex: 261290 Envirocent  FAX: (212) 683-5053

WEC WASTE MINIMIZATION PROJECTS

1992:

May:

June:

August:

October-
November:

December:

1993

February:

INDONESIA: 1992-PRESENT

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.

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.

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.

Second round of waste minimization assessment for the Pulp and Paper
industry. One facility was visited by a WEC-sponsored U.S. expert.

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.

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. .
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June:

July:

QOctober:

October:

Second round of waste minimization assessments at metal finishing
facilities. Eight facilities were visited by two WEC-sponsored U.S.

experts.

Pulp and Paper Workshop:

This workshop was specifically cesigned tc follow the pulp and paper
plant waste minimization assessments conducted during the past year,
by the three experts who performed those 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.
Metal Finishing Workshop:

This workshop was designed to follow up waste minimization
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.

Two week Pulp and Paper Study Tour of medium sized pulp and paper
facilities in the United States.

PR L
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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 processes 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 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 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.

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, asa 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, recvcle, recover or destroy waste from
industry.

Metal Finishing Association of Southern California
5000 Van Nuys Boulevard, Suite 400
Sherman Oaks, California 91403
(618) 995-7338
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METAL FINISHING ASSOCIATION GF SOUTHERN CALIFORNIA ING.

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. Liability 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 imperfectiors, 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 provide quality metal finishing at an economic price.

BEST AVAILARIE COPY
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i ' “WHEN PRECISION
PLATING COUNTS”

i

45,000 Square Feet OF PRECISION PLATING ON TITANIUM. ALUMINUM, BERYLLIUM.,
TUNGSTEN AND EJQ‘N-CONDUCTORS SELECTIVE AND CONTINUOUS PLATING OF
NICKEL. GOLD. TIN-AND SOLDERPLATE. B .

r
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ELECTROLESS NICKEL AND ELECTROPOLISHING FOR BRIGHT FINISH AND SUPER PASSIVATION,

SILVER PLATED BERYLLIUM,

ENRNIL IVW/™ 1 "IN U™ A=

ENGINEERING PLATING
BECOMES AN INTEGRAL
FUNCTION OF THE PART

ALUMINUM CONNECTOR SHELLS.
_-NICKEL/CADMIUM PLATED TO MEET
SO0 HOUR SALT SPRAY REQUIREMENTS.

) NICKEL/CAOMIUM DIFFUSED
) TURBINE BLADES FOR
AIRCRAFT AND PUBLIC UTILITIES.

- [
. - s o o e PR T T FLAP TRACKS PRECISION ELECTROLESS

NICKEL PLATED FOR WEAR

4
N‘ 3 ——-—«M__M/ 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 countiess 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 comosion of metallic surfaces.

It offers maximum resistance to abrasion,
erosion, adhesive wear, scuffing or galling,
scoring, seizing, cavitational and comrosive
wear, and fretting of sliding orrolling
metallic surfaces.

Inthe 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 in nuclear reactor components...and
to assure 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 coatinghasa |

s of photographs representing some of the
tnies ulilizing the Electrolizing process.

AL L i

Rockwell  hardness value of 67-72. It is
applied with the deposit thickness ranging
from .000025" to .0006" with tolerances held
from =.00001" to =.0001" (depending on
the precision and quality requirements).

Electrolizing...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 | bw 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 interlocking 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).
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What Electrolizing
willdo...

It will increase the life of wear parts by 200%
to 1000%.
It will solve probleims not overcome by

conventional surface treatments. It will coat
total or partial surfaces, even sharp edges and
complex shapes. It can be applied to all
femous and many non-ferrous metals, includ-
ing copper, brass, beryllium copper, aluminum

- and titanium, but is not recommended for use
on lead, beryllium, columbium or magnesium.

> Inside diameters can be Electrolized, with

. concentridity and roundness tolerances main-
. tained, provided the diameters are .187" or
. larger Slots, grooves, semations, splines and
* threads are uniformly coated if depths are
not greater than their widths. In comers, :

L umfnrrmrv wnll fall in the areas below where a
’187' ball wﬂl contact. B -

?'.‘: ’Generdlly, ma:umum dlmensmns wl‘uch

zcanbe] E]ed:phzed are: length—-lO feel:

3 dlameter—40 mches, ‘and welght-appmxl- ’
mately 1,500 pounds ‘Spedal amangements
can be made to accommodate laiger sizes.

s.‘ s #Awy area,'section or segment of a part

{ can be coated, and most geometric shapes
- can be processed, induding blind holes and
lntndte conﬁguratlons—m wrtually any
. application ranging from cryogenic to high

. temperature. As a rule, a range of -452°F.
to +1150°F. ambient (1600°F. inert environ-
ment) will not impair the properties of Electro-
lizing, depending on how long the part is
subjected to a given temperature.

Electrolizing meets and exceeds the re-
quirements of applicable military and
govemment agency specifications for
chromium coatings.

ELECTROLIZINCG

How Electrolizing
saves money...

Electrolized parts last 2 to 10 times longer
than untreated parts —which is only one of th
savings you reclize from this unique process.

It solves friction, seizure and comosion
problems for you. In short, Electrolized parts
perform better...longer...more reliably. With
that kind of performance and service from
wear parts, tools and gauges, the dollar
savings are highly significant in terms of time
labor and replacement costs.

An instance of the savings possible is the
Electrolizing of carburized ball socew assem-
blies for wing flaps, stabilizers and other
controls in the aviation industry. Corr. =ion-
resistant steel assemblies are four to five

times more costly. .

Spadific savings will vary, of course, " -
depending on the nature of the apphcatlon, :
but Electrolizing is not an expensive process.
It falls within a practical cost range for all
recommended applications. Sl -
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Process Scientific, Inc. specializes in the design, manufacture, application and service of
high technology water treatment systems. Using the most advanced techniques and
materials, PSI has earned a reputation for quality and reliability. Since it was established
in 1982, PSI has followed a course of commitment, serving clients’ continually changing
needs through development and application of state-of-the-art technology. PSI has
excelledinapplicationsranging from ultrapure to wastewater treatmentand has successfully
solved all types of feedwater contamination problems.

TOTAL SYSTEMS CONCEPT

Process designisacomplex interrelation of science and technology. Designand implementation
are vital factors on which the sucess of any plant depends. From evaluation of the feedwater
through final purity specifications, PSIbuilds systems that meet the requirements and regulations
ofany ultrapure orotherhightechnolegy water treatment application. Witha philosaphy of total
systems responsibility. PS1 is committed to providing the best equipment and technical support
services. Forail of your water purification needs, PS1 provides superior system.engineering the
first time...every time.

SPECIALTY PRODUCTS AND EQUIPMENT

Management of high technology water treatment systems is
becoming more complex. New challenges in this changing
-industry require specialty equipment and products. PSI's
ongoing research and development efforts focus onsolutions
to these challenges.

PILOT SYSTENMS AND ENGINEERING

Well planned and executed pilot projects can assure the
optimum in design and operation. thus providing maximum
economic return. PSI has packaged piiot plants specially
designed for generating accurate data over a large range of
conditions and parameters. ROTRACK provides monitoring

of all performance and operational parameters.

BEST AVAILARLE COPY
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PSI developed RoTRACK (Reverse Osmosis TRACKing) to meet the need for more accurate and complele nianagement
information. RoTRACK is an automatic data acyuisition and management system. Each component of a high technology water
treatment sysiem must function as an integral part of a more complea system. RoTRACK provides the crucial function of reul
time monitoring and the mechanism for evaluaitng both specific components and overall system performance. Long and short
term trend analysis provided by RoOTRACK is vital 1o proper system management. ROTRACK systems can be custonized or
expanded to incorporate other water treatment system components. 557




BOIBACK

-

>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 Membrane Crash User friendly, debugged program

iding one membrane “crash” will pay for the RoTRACK The heart of the system is the menu-driven. user-friendly
:mmany timesover. A load of Reverse Osmosis membranes RoTRACK program. This program has been perfected and
1 medium-sized industrial water puritication system can cost enhanced through field use in operating water purification plants
“w's salary. RoTRACK can help avoid premature membrane since 1986. This program gives the user the option to monitor the

functioning of the purification unit in real time or to generatc

,icement due 0 operating aceidents.
graphs. charts, reports.

‘ca Blues

u are a Production Superintendent. breakthrough of silica .

Jnics or other impurities into your process can literaily ruin
- day. These impurities can do major damage 10 processes

a as electronic rinsing lines, electrophorctic paint lines. and

Good Communicator

Some advanced RO plants have phone alarms which “beep” the
supervisor in case of shutdown. In some cases this may be too
late, With RoTRACK by using his home computer through a
rmicesticals. ROTRACK can give you advanced warning of standard MODEM. the supervisorcan poll the ROTRACK system
“npending disaster and often gives you time 1o correct the from the leisure of his home and detect any water purification

Jem before it starts to cost you real money in the production system changes before they become problems. We can also
perform this supervisory function for vou if you prefer.

partial Judge with the Memory of an Elephant Flexibility
‘nmore important. ROTRACK locks away critical facts of the The RoTRACK systemcanbe easily moditied tor vourapplication

to keep track and wam you of critical events which can affect you

roroughly analyze all the facts about ultrapure witerequipment particular process. We can add extra sensors. such as duai silica

ure 50 that vou can avoid future occurrences. Complete tacts probes. process temperature monitors, DI conductivity
We have found that this breakthroughdetectors... whatever you need tomake RoOTRACK

work for you.

‘re mode into the computer hard disk drive. This allows you

] oy
i meuns enhanced accountabality.
25 1o keep operators on their toes.

'ndard components means quick, local fixes Proven Design

I'RACKx\anudv.mccdcomputcr\\\lemdexlﬂned.lround the RoTRACK is already improving the operations and saving
weompatible personal computer. Thesy stemcollectsoperating money at Yales/Square D (New Jersey) and Xerox (New York).
: from a reverse osmosis plant. such as pressure. How. The latest application involves both the monitoring and control

ductivity. temperature. and pH and sends it to a central signal of six units at the Trabuco Canyon Develapement (Orange

Lewn" box. These data are then processed using standard. County).
hc shelf personal computer hardware.  Standard modular
g_n lowers the initial cost of the svstem as well as operating

BEST AVAILABLE COPY

~ocess sclientific, 71C.
SOSARATOGA AVENUE « SUITE 213« SAN JOSE » CAS8S5129.(408)241-1S5S33.FAXK [4CB)241-2118

r | 354




257 ,

EXXFLOW™ 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 requlating 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 charactenstics. 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

characteristics can be produced by using El)l(.)'(rf;{l:t\ql"lh(le FILTRATE '
different treatment chemicals. TECHNOLOGY\

To become treated product liquid, or -—

permeate, the feed water filters radially FLEXIBLE )

through the membrane layer and out of the ToBE /

textile tube walls for collection at the base of

each filter module. The debris removed from l DYNAMIC MEMBRANE

the liquid becomes concentrated and is swept
out of the tubes with the remaining liquid
which is called reject concentrate.

Itis 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

DYNAMC LAYER
7 // FLTRATE
R P >l

Ease of cleaning is an important feature of
EXXFLOW crossflow microfiltration,
distinguishing it from standard membrane
microfiltration. In most cases, cleaning is
simply a matter of momentanly stopping the
feed resulting in tube collapse which causes
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.

- - - BES. A AR 3?)
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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 ail 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, settiement, 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 atkaline, 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 !
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EXXPRESS™ 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
operating with all tubes in parailel in the dead
end mode. This mode is achieved by closing the
outlet valves at the reject end of the module.
The slumy forms a cake layer on the intemal
walls of the tubes. Its associated water
permeates through the cake layer and escapes
as filtrate on the outside of the tubes. The
dewatering cycle is complete when the cake

MEMBRANE FILTRATE i

CROSS SECTION ‘\ %

——
mmm_.eé.‘
TEXTILE

TUBE

! CAKE BURDUP

EXXPRESS
SLUDGE DEWATERING

TECHNOLOGY

EXPRESS DEWATERING

TECHNOLOGY
CLEANING CYCLE
-~ < PRESSROLLER

RS

CLEANED TUBE | \
\ ) DRY S0UID3

—

RSy -.;,-\;nb-v.;.- wlaliw

FLUSH WATER ,‘7‘- - ,' .—— .

= ROLLERS INTERRUPT TUBE
40 - 60°% SOLIDS ARE WASHED OUT

Lower installed capital cost

layer reaches a controlied thickness. The solids
discharge cycle then commences by opening the
outlet valves and traversing the module with
rollers. Tha ventun formed by the rollers creates
a high velocity with the incoming water and
flushes the solids down the tubes and onto a
dewatening screen.

Compared to conventional dewatering devices,
including centrifuges, plate and frame filter
presses, vacuum and belt presses, the
(EXXPRESS) has the following advantages:

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 industral sludges including toxic and

hazardous materials

EXXPRESS produces superior quality filtrate

NOTE: "EXXFLOW AND "EXXPRESS" ARE LICENSED TRADE NAMES OF EPOC WATER, INC.

BEST avrareamim e 5’“
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TYPICAL FLOW DIAGRAM
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* Electronics

" Semiconductor
X Microwave

L Optics

{ Laser

r Medical

; Aerospace

» Disc Drive

+ Defense

" Commercial
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OptiGold™ “State-of-the Ant” 98% plus infrared rqﬂectwn:y that can be applied
direcuy to stainless steel.

OptiNickel™ a breakthrough coating providing optimum corrosion resistance,
lubricity and wear properties equivalent to bard chromsum. It is virtually defect
free for diamond tuming and has been optically lapped to 1 angstrom RMS.
OptiRhodium "~ ultrahard, reflective, ductile, and extremely corrosion resistant.
OptiAnodize™ customized properties for your application. Enhanced dielec-
uic suength, hardness, thickness and emissivity.

OptiBond™ our unique activation processes prowdc maximum adhesion
without etching of the base materials.

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.
NON-METALS - ceramic, plastic, glass, silicon carbide and virtually all materials.
OTHER SERVICES - precision masking, brush plating, ultrasonics, pulse
plaring, bead-blast, electropolish of aluminum. Part fabrication, Autocad, optical
polish, lapping.

" Exact Plating to’ ‘Specifications:;
*SOFT GOLD - 99.9%+ pure, for die ® RHODIUM - extreme wear and

attachment and wire bonding. protection.
s HARD GOLD - alloyed for wear ¢ ELECTROLESS NICKEL - high
restistance and low contact resistance. phosphorous, non-magnetic, food ap-
* SILVER - high purity and conduc- proved. For soldering, brazing, weld-

tivity. ing, machining and electroforming.

s HARD ANODIZE - extreme hard- * SULFAMATE NICKEL - low stress,
ness, dielectrics, corrosion resistance, and ductile.
and crack free.

" #.Advanced Quality Control.

Our Complete Inspection Department performs to Mil-I- 45208A mcludmg
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.

851 Shasta Street

Redwoad City, California 94063
_..Telephone (415) 369-5217
Fax (415) 364-9748
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851 Shasta Street - I?edwood City, California 94063
(415) 359-5247
Fax: (415, 364-9748

Highly Reflective Gold Coatings

for Optical and Thermal Reflectivity

. Acteron has ceveloped unique processes for the depositior of opftically reflective gold coatings. These
deposits are exceptionally hard, pure, uniform and thermally-stable. The OpliGold™ layer can be
applied over an Acteron developed, multi-layer OptiNickel ™ process or directly to our OptiAlloy™ stainless
steel for optimum corrosion resistance, reflectance and uniformity.

-Why Is OptiGold”

The Best Choice In
Reflector Coatings?

® Optimum Reflectivity

OptiGold™ utilizes proprictary processes to achieve 98%
plus infrared reflectivity.

¢ Purity and Uniformity

OntiGold™ is a highly pure (99.9%) and exceptionally
fine-grained hard gold deposit which is free of organic
polymers present in other hard gotd deposits.

¢ Cxceptional 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. OptiNicke!™ is a proprietary multi-
layer nickel process utilizing ultrasound. innovative
chemistries and modulated electrocument to achieve a
uniquely pore-free diamond turnable and corrosion-

* resistant coating.

- internationally for its durability, reflectivity ond precnse

¢ Highest Reliability
Exceptioncl purity and uniformity are combined with

the Acteron “zero defect” quality control system to pro-
vide the highest reliability available anywhere.

¢ 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 comosion resistance and
power output.

* Infrared Reflectors - OptiGold™ is the ideal ccating
for epitaxial reactors, rapid thermal processing systems
and many other heat shielding or directing applications.

* Optics - Spectial or diffused OptiGoid™ is preferred

quality control,

‘diffused surfaces.

GOLD REFLECTIVITY
TOWL REFLECTMIY — Rt

REFLECIANCE

600 600 1000 1200 1400 1600 1600 2000 2200 2400 2600 2600 3000
WAVELENGTH ) (nm)

OptiGold™ can be aplied to virttually all metallic and
many non-metallic substrctes 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 diemond turning machining; CNC
and conventional machining; surface diffusion.

Reflectance measurement is supplied by Beckman DK2A
Spectrophotometer with an integrating sphere for
measurement of total spectral reflectivity. NBS tracecble
reflectance measurements are provided for spect:al and

SR




Multilayer Electroless Nickel
Coatings for Optimum Performance

Acteron Corporation has developed a series of unique, pore-free coatings utilizing state-of-the-art
enhancements, including ultrasound and pulse plating to solve the most critical applications.
These coatings include an optional protective chromate overcoat for selected applications.

Why OptiNickel™?

Jitra Corrosion Protection - Over 1000 hours salt

»pray resistance. Strongly resistant to chemical environments.

Economical - Lower coating thickness required to obtain
pecified corrosion resistance. The lower thickness allows
:asier toleranciag of threads and critical dimensions which
-educes machiring and plating costs.

Sxtreme Hardness - Heat treatable up tc Rockwell
168 and wear resistance equivalent to hard chromium.
Pore-free - And particle-free, for high-end disc drives
and optical surfaces. /

=xcellent Uniformity- And consistency of deposit.

Other Attributes - For soldering, brazing, welding. Food
approved, excellent lubricity for mold release, exceptional

luctility.

Opti-Bond™ - A unique process which provides maxi-
mum adhesion without chemical etch of the sibstrate.

difficult to Plate Metals - All aluminum alloys and
castings; invar, kovar, monel, stainless steels; titanium, niti-
gol. beryllium, molybdenum, thermkon, tungsten; mixed metal
issemblies and rare earth magnets.

OptiNickel™ on Non-Metallics - We are able to plate
gomple; geometries on virtually any material including
seramics, plastics, glass and silicon.

)

on request. .
Complete Quality Control Laboratory

| e on-line electronic thickness testing

(=== ACTERON’S RIGID QUALITY ASSURANCE SYSTEM

OptiNickel™ — exceptionally consistent and defect free due to our on-line automated
| process controls. Corrosion resistance and coating property studies are available

Complete Plating Inspection Dept.

Our quality assurance and quality control systems are ‘he key to our exceptional
product uniformity and repeatability. In addition we are the preferred source for
many of the leading nigh technology manufacturers in the United States. - - .. ... §_

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 Tuming - 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 CE8.

Electronic Applications - Solderable and aluminum
wire bondable. Best diffusion barrier undercoating for pre-
cious metal plating.

COMPARISON OF DEPOSIT HARDNESS
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As Plated
[J Heat-treated at 750°F for 1 hour

. We welcome you to visit and
inspect our modern facility and
become familiar with our ad-

e atomic absorption analysis s x-ray fluorescense vanced quality, production and
I ¢ specific ion testing ¢ beta backscatter thickness testing environmental control system
e complete chemical laboratory ¢ coulometric thickness testing .
o full engineering staff for process and e coordinate measurement - SPC Please contact our technical
analytical control o thermal testing up to 1200°F staif for consultation on your

specific applications.

(415} 369-5217

- -} FAX (415) 364-9748

- | o
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Microwave Plating

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
alecommunication fields. Acteron meets and surpasses military and commercial specifications.

e High purity hard or soft gold over low stress suifamate nickel or highly

HOUSIngS ’ corrosion resistant electroless nickel.

e High purity (99.9%) “high Q" and “low loss” silver without organic
EnCIOsureS brighteners. Will meet the resistivity of high Q filters.

Gnd Cases e Selective gold or silver in feedthrcugh holes.

Electroless nickel coatings that can be soldered and laser welded.

H o High purity (99.9%+) and soft (50
qu"ers Knoop maximum) gold plating for
T optimum die attachment and wire
O bonding.

P”nl' o Low stress sulfamate nickel or electro-
less nickel underplate. We provide the
finest reliability nickel underplated
carriers. They are able to withstand
hot plate thermal shock at 430°C for
up to 30 minutes without discoloration,
blisters, pits or other defects.

¢ Non etch material preparation processes.

Proc.:ess e High bond coating adhesion.
In n Ovah On S » Exceptional plating thickness and dimensional control.

s Excellent uniformity of degosit.
« Plating on almost all materials — metallics and non-metallics.

‘e Connectors, Isolator Circuits, Diodes, Electroformed Components
e Fabrication Technologies ~

Acteren utilize: 'ecrin3 edge technology and quality control o 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 c1c ¢ 2ibing: U Lty ¢ onrm ance is nstred by in-house coordinate measurement
and profilometer testing. € acity cvstemn =7 nforra 1 te vi-€.-9833A and Mil-1-45208A.

BEST AV il ARLE CODY
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~ Acteron & Waste Minimization

-

by V. J. Shannon
FLO KING Filter Systems
Longwood, Florida

"Vnn trend-setting anti-pollution
legislation, water and landfill shortages,
and a strong environmental conscious-
ness, northem Califomia 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-refiahility electronic com-
ponents, precious metals plating for
electrical contacts and microwave ap-
plications, functional hard anodizing,
and more. The company processes
materials such as difficult-to-plate me-
tals, non-metallics, plastics, silicon and
glass. With over 50 techricians and en-
gineers, Acteron has even developed
proprietary processes employing
ultrasound and pulse plating. its cus-
tomer base incudes some of the most

b’i 'z, -

Acteron President Patrick Burt (right) and

Steve Cazel, 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-I-45208A and lab
resources that fealure AA analysis,
specific ion testing, and a zero-delects

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

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

Minimization lnitiatives

To illustrate the resuits of an aggres-
sive waste minimizalion pragram. con-
sider 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, Ac-
teron actuaily consumes Jess than one-
third the watcr and has nearly 90 percent
less heavy metals in its effluent. Here
are some of the initiatives that have con-
tributed to these impressive ligures:

e [nstallation of double and triple
counterflow rinses.

e Use of spray rinses over select

process and rinse tanks.

Adoption of conductivity sensors to

regqulate water condition and llow.

¢ Segregation of rnsewaters.

¢ Substitution of less-polluting proces-

ses (e.g., acid copper to replace

cyanide copper, and penodic reverse-

cument deaning 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

ol 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

Anolher key aspect of Acteron’s waste
minimization pregram is the use of in-
tank filter systems in tanks as smal! as

10 gallbn® and as large as afewhundred .

REGT &S\ "m0 Oy

gallons. As Plating Manager Steve
Cazel says, "On any plating tank, but
particularly on precious metal tanks, ex-
temal plumbing for filtration is a concem
for us. Housings can crack. Hoses and
cl-.mps get wezk. And even if you
recover spilled solution rom a secon-
dary containment area, chairces are it
would be too contaminated to recycle
because of the dirt and debnis invoived.
So it's a great benefit to keep all of the

LR R
Fllter changes on In-tank system are

achieved easily and quickly using
hand-tightening thumbscrews.

fitration equipment in the tank. Even
though the in-tank system takes up
some lank space, we leel it is minimal
and that the advantages are tar in our
favor.”

The in-tank system eliminates leaks
and spills because it uses no hoses,
clamps, seals, chambers o, for thatmat-
ter, any out-of-tank apparatus. The fil-
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 lip with an adjustable bracket, Solu-
tion is continuously draw by vacuum
through the filter cartridge(s), after which
it travels approximately 3 belore being
expelled through a discharge porton the
pump body. Solution never leaves the
tank. .

Importantly, the torce of this dis-
charged solution produces a clean, oil-
free source of robust agilation that



suspends particles for quick-capture
fittration, thus keeping the tank bottom
free of contaminating solids buildup.
Frequently, the agitation provided as a
natural byproduct of in-tank filtration is
sufficient io replace mecnanical or air
agitation systems. AS Mr. Burt explains,
*Airbome contaminants — some of-
ganic, some inorganic — are a cuncem
for our technology.” By removing those
particies quickly, before they dissolve in
solution, we reduce the need for carbon
freatment, dummying, peroxide treat-
ments, or, in the viorst case, bath
* dumps.”

Jsing the same basic principles of
o[.eration but diferent models and sizes
to producs from 1 to 3,000 gallons/hour
ol 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. Easae of use is another asset. Con-
ventional filter systems often raquire
tools and significant time and laboi for
fiter 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,
cdleanable, and consume no floor space,
they can also be used to filter multiple
tarks where continuous filtration is not
rrquired.

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 nitric acid 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-
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.”

—

Iy
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Reusable Filter Media

Another important element of
Acteron's waste minimization programis
a reusable filter media. Before convert-

f i

cessories 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 S5-gallon barrel of
spent disposable filters every 90 days.
Butin nearty a year of using the blanket-
like reusable media, not a single drum of
the spent filter material has been
generated, according to Cazel.
*Conventional filter cartridges go 1o
landfill — they're solid waste — and
we're committed to reducing waste,” he
said. “Plus, with disposables, there is the
cost of an expendable preduct to con-
sider. The reusable material has been
real cost effective for us. We *:ave yetto
find a plaiing system that we weren't
atle to upgrade by using the in-tank fil-
ter system and reusable cartridge.”
Clean fiiter operatior. is predicated on
good filter maintenance, and Acteron
has trained a crew whose sole job itis to
properly maintain tanks, filters, and ac-

BEST AVALARLE COPY |

sheet, then pressure spraying with
deionized water over an appropriate
rinss 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 intemation-
al programs on the subject. Forinstance,
on a goodwill NAMF tour to Czechos-
lovakia, Mr. Burt shared was!e minimiza-
tion technology with that nation's
environmental and industrial ministries.
And, recently, Acteron pariicipated in the
making of a film on waste minimization
produced by the State of Califomia
Department of Health Services. In that
filmitis no accident ihat 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. {

Reprinted from FINISHERS' MANAGEMENT
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COMPANY

PROFILE

INTRODUCTION

Wastewater Treatment Systems, Inc., (WTS) was founded in April
1985. With more than filteen years of experi2nce in the industrial
wastewater lreatment industry.the foundars brought logether
considerable knowledge and technical capabilities in the chemical,
mechanical, instrumentation, and process design fields of industrial
wasiewaler trealmenl. This knowledge and these capabilities, combined
wilh years of proven achievement in providing successiul waslewaler
reatment system installations, have made WTS an industry leader.

WIS was founded with the objective of providing high quality
equipment combined with unsurpassed prolessional engineering
services and support. This objective was to be fulfilled through the
development of standard, packaged equipment used for trealment of a
wide variety of industrial waste effluents. In addition, these products and
installations would be supported by the formation of a diversified stalf of
engineers and field support personel. These individuals are the key 1o
maintaining a high quality product furnished wiln the required support
and service o ensure successful instatlation of WTS producls.

WIS is a member of the Thames Waler Plc Group, an inter-
national supplier of water, process fluids, and waslewater treatment.
From the smallest industrial user to the largest utility, Thames Waler
companies provide a complete package of products and services. WTS's
prominence in the industrial wastewaler trealment induslry is ensured
by their integration with Thames Water Plc. This gives WTS the financial
strength of the Thames Water balance sheet, as well as Thames Water's
experience as a major supplier of wastewaler products and services, and
ulility operalions.

RES™ 2V
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Today, WTS has achieved and maintained its founding objective.
This is confirmed by the diverse line of high quality, standard products
now offered by WTS, and by ils many successful installations localed
throughout the world.

WTS SERVICES
Field Support:

WTS understands successful system performance relies on
elfective field installation, commissioning and ongoing service, WTS
mainlains an independent statl of field engineers and technicians
capable of providing the following support functions:

e Project Management o System Commissioning
o Tumnkey Installalon » Perfonmance Testing

« Ongoing Maintenance « System Operation

» Troubleshooting  Emergency Repair

Commitnnt 3> Field Operations is a key factor to the success
WIS has achieved in the indusiry loday. WIS continues to offer and
works lo provide unequaled Field Support to its instatled customer base.

Engineering
$ supporls its manufactured products and instaliations by

maintaising an engineering stall encompassing the following

disciplines:

o Mechanical Engineering

o Chemical Enginesfing

o Civil Engineering

o Electrical Engineering
« Manufacturing Engineering
o Environmental Engineering

WTS has developed this group of engineers to ensure quality
design of its manufactured producls and competent support for its
equipment installations. This level of engineering expertise is a
mandatory element for successlully supporting today's evolving

 industrial waslewaler reatment requirements.
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| WTS PRODUCTS

' Packaged Systems: -

WTS offers the finest in packaged induslrial waste-waler Irealment
systems. These system designs are fTimarily based upon proven,
conventional trealment technologies enhanced by specialized process
engineering and slale-ol-the-art automation. The packaged unils are
inslalled as stand-alone systems, or easily incorporated into more
complex, specially engineered systems. Typical lrealment applicalions for
the packaged plants are:

 Heavy Metals Removal * Fluoride Removal

 pH Neutralization * VOC Removal

* Cyanide Destruclion  BOD/COD Reduclion

e Arsenic Removal * (il/Grease Reduction

* Wasle Evaporation o Water Recycle

e Aqueous Cleaning * Semi-Aqueous Cleaning
Efftuent Treatment Effluent Treatment
& Recycle & Recycle

The packaged systems can lreal wasle slreams conlaining
conceatraled and dilute levels of contamination. Standard syslems are
based upan continuous flow and balch treatment processes. The systems
are offered with all peripheral devices necessary lo provide a complele,
funclional wastewales treatment system.

Engineered Systems:

WTS provides delailed design, and manulacture of specialized
equipment for cuslom engineered waslewater treatment projects. This
capability, together with our slandard packaged systems, allows WTS lo
provide high quality equipment lo meel the many diversified needs of
industrial wastewater Ireatment. Tiealment equipment for non-standard,
engineered applications includes systems such as the following:

* Ammonia Trealment

e Phenol Treatment

* Tanker Truck Wash Effiuent Treatment
 Sodium Azide Treatment

e Landfill Leachate Treatment

* Laundry Effluent Treatment/Recycle

» Vehicle Cleaning Effluent Treatment
* Zero Discharge

» Existing System Rebuilds/Upgrades
¢ TDS Conlrols

These non-standard, engineered systems typically incorporale the
same slale-ol-the-art automalion included with WTS packaged products.
These systems are also offered wilh all peripheral devices and WTS
service necessary to provide a complele funclional waslewaler lreatment

system.

Wastewater Treatment Systems Inc.
1235 Elko Drive

“Sannyvale, California 94089

Telephone: (408) 541-8600

FAX: (4"8) 541-8615
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. Packaged
- Chemical

* Precipitation/Clarification

‘System

General

. The HMR is designed lo provide a
standard product used for precipitation
and clarification of regulated contami-
nants from industrial wastewalers. This
product services a wide range of fiald
proven applications, and offers a
compact dasign unsurpassed in the
indusiry. The HMR is commonly used
as a stand-alone treatment system, and
is also easily incorporaled into custom
designed effluent treatment systems.

Fealures

B Compact Design

@ PLC Controlled

B High Quality Design
® Continuous Flow
B Easy Openalion

W Process Guarantee
B Faclory Assembled

Descriplion
The HMR is a skid-mounted, factory-
assembled unil incorporating separate
chambers to perform the following
Ireatment processes.

B Chemical Pretreatment/Precipitation
B Preclarificalion pH Adjustment

B Precipitate Flocculation

B Precipitate Clarification

W Siudge Thickening

H Effluent Clear Well

The HMR and all syslem peripheral
equipment are aulomaled to the greatest
practical degree ulilizing a WTS
programmable Process Control Unit.
This Control Unit unifies the equipment
with the treatment process ard is field
proven lo increase system reliabilily
and reduce operator involveinent. The
HMR is typically supplied with all
necessary peripheral cquipment such as:

B Sludge Processing Equipment
H Efflueni Fillration Equipment
B Reagent Holding Tanks

M Lift Station(s)

This equipment is suppiled to provide a
complete, functional system that meels
the user's needs. )

WASTEWATER TREATMENT
SYSTEMS INC.

i
iy

Application

The HMR is a continuous flow system
configured tu meet many diversilied
needs. The unit is field proven in the
following applications:

B Heavy Metal Removal

® Arsenic Removal

Fluoride Removal

B Residual Oilf Grease Removal
W Suspended Solids Removal
B Iron Removal

The HMR has been successfully ulilized
in industries such as the following:

B Electronic /Semi-conductor

Printed CircuRt Board Manufaziuring
M Metal Finishing/Plaling

B Industrial Laundries

Landfill Leachate

B Groundwaler Remediation

Petro Chemical

These applications clearly demonstrale
the versatility of the WTS HMR.
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Service
WIS offers the lollowing comprehensive
services wilh each orcer;

Engineering Support

B Process Design

B As Built Documentation

B Instllation Documentation

B Operation/Maintenance Manual
B Lab Studies

B Pilol Studies

Field Suppor

B Zquipment Jnstallation

B Tumkey Facility Construclion
B Start-up and Testing

M Operstor Training

A Onqoing Service

M Emergency Repair

Equipment Service

WIS offers continuous service and
maintenance contracls. This is part of
our commitment to provide cusiomers
with cependable wastew~*=; treatment.

Warranty

Ali system components are warranted
for one year afler receipt of the
equipment. WTS also guaranlees thal
the process will meel applicable
pretreatment limils establish at the lime
of orcer placement. (See full warranty
and juarentee stalement)

Heavy Metal Precipitation System

Sizing/Construction

The HMR is a rugged design with chemical resistant interior and exterior
coalings. The unils are offered in the following various sizes based upon flow rate and

solids loading:

Unit  Capacity Dimensions (HxWxL)
HMR 2 2GPM 56" x4'0°x 80"
HMR 5 5GPM 56°x68"x90"
HMR10  10GPM 70'x60°x12'6"
HMR20  20GPM 80°x60"x 130"
HMR30  30GPM 80°x6'0"x 16°0°
HMRS0 50 GPM 90"x9'0"x176°
HMR70 70 GPM 110" x9'0° x 18°0°
HMR 100 100 GPM 11'0°x 9'0° x 25'0°
HMR150 150 GPM 11'0*x 9'0" x 30°0°

Construction

Steel Reinforced Polypropylene
Steel Reinforced Polypropylene
Steel Reinforced Potypropylene

Stee] Epoxy Lined
Stee! Epoxy Lined
Stee! Epoxy Lined
Stee! Epoxy Lined
Steel Epoxy Lined
Steet Epoxy Lined

Conlact WTS Factory for sizing and construction details for larger unils,

EST AVAN AR E COPY

4

Wastewater Treatment Systems Inc,

1235 Elko Drive

Sunnyvale, California 94089
Telephone: (408) 541-8600
FAX: (408) 541-8615
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pH
Neuiralization
System

(NS)

Features

® Continuous Flow

Compact Design (saves space)
Automalic Proportional Conlrol
Final pH Recording

rield Proven Design

Process Guarantee

General

Tha NS is a compact, faclory-assembled
unit designed for automatic pH neutral-
ization. This continuous flow-through
sysiem offers proportional control of the
nzutratizing chemicals, and is fully
autemated through the utilization of our
PLC-based control package.

Warranty

All system components are warranted for
ane year aller receipt of the equipment.
WS also guarantees thal the process
wiil meet EPA and local receiver pretreal-
ment limits that are in effect at the time
of arder. (See full warranty and

Guarantee statement)

Sizing/Construction
Single Chamber

Mode!l Number Capacity
NS5-1 S5gpm
NS10-1 10gpm
NS15-1 15gpm
NS20-1 20gpm
NS30-1 30gpm
NS50-1 50gpm
NS70-1 70gpm
NS100-1 100gpm
Dual Chambar

Model Number Capacity
NS5-2 5gpm
NS10-2 10gpm
NS15-2 15gpm
NS20-2 20gpm
NS30-2 30gpm
NS50-2 50gpm
NS70-2 70gpm
Three Chamber

Model Number Capacity
NS5-3 Sgpm
NS10-3 10gpm
NS15-3 15gpm
NS20-3 20gpm
NS30-3 30gpm
NS50-3 50gpm
NS70-3 70gpm
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Material Appox. Size
Polyethylene 2’0 x 4H
Polyethylene 30 x 4'H
Polyethylene 4'D x 4'H
Polyethylens 45Dx 4'H
Polyethyiens 50 x S5H
Polyethylene 4D x 9'H
Polyethylene 50 x 8'H
Polyethylene 50 x11'H
Matarial Appox. Size
Polypropylene 25'x 45 x JH
Polypropylene 3.5°x 4.5 x3.5'H
Polypropylene 3.5"x 6.5 x3.5'H
Polypropylene 45 x 6.5 x3.5'H
Polypropylene 45 x 6.5 x4.5'H
Polypropylenc 45 x 85 x55H
Polypropylene 4,5' x 10.5' x 6.5'H
Material Appox. Size
Polypropylene 25 x 55'x 3'H
Polypropylene 3.5°x 6.5 x3.5'H
Polypropylene 45 x 6.5 x3.5'H
Polypropylene 45 x 6.5 x4.5'H
Polypropylene 45'x 8.5 x4.5'H
Palypropylene 4,5 x 10.5" x 6.5'H
Polypropylene 4,5' x10.5' x 8.5'H

* Contact WTS Factory or Local Representative for sizing and construction for larger systems.

Service

WTS offers the following services with

each order:
Engineering Supporl
» Sile Layout Drawing
» SystemP &ID

s Operations Manua!
On-Sile Support

- m Finai Interconnects

a Starl-up and Testing
w Operator Training

On-going Suppont

WTS Olter continuous service and
maintenance contracts. This is part of
our assurance that your unit will pre-
form effectively over ils useful life.

W
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Log/Linear -
pH Controi-
System

FIGURE 1

A) pH control obtained using conventional
neutralization system.

1085 — —— —— — =~ ————

Flnal pH

"spike’
time

Many conventional pH neutralization systems fail
to meet local receiver discharge limits due to
occasional acid and/or caustic spikes. WTS has
developed 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/
LINEAR 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 make the LOG/
LINEAR Controller an ideal upgrade for
existing systems that have trouble meeting receiver
pH limits.

B) pH control obtained using the WTS

Receiver Limits

10.5

6.0

LOG/LINEAR pH CONTROLLER.

“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 algoritt- ms 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 is 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 trealment process.
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Batch |
Master

Features

= Compac! Design
Versalile

PLC Controlied
Easy to Operate
Economical

General

Eliminales the rising cost and liability

of hauling wel process waslerwater
with the WTS BATCH MASTER. The

BATCH MASTER ollers users with low
daily volumes of process waslewater,

an eifective solution lo this problem.
The BATCH MASTER, equipped with
state-of-lhe-art process controls,

efficiently treals several different types

of contaminaled process waler on an
*as needed" basis. It is an ideal
alternative for users unable to justify
a large, continuous flow system.

Description

The BATCH MASTER is a skid
mounted, factory assembled
batch treatment system
consisting of:.

» Process treatment
chamber(s)

= Chemical feed equipment

= Programmable process
controller

= Optional components (based
upon individual customer
requirernents)
o Filter press
« Transier pump(s)
« Polishing filter — Filtration
equipment
« Storage tank
o Lift station(s)

The process treatment
chamber(s) and skid are
combined into a compact,
rugged design. All the system
components are ready for
operation when the unit is
delivered. The BATCH MASTER
and all system peripherals are
operated by a single program-
mable controlier. This
centralized approach provides
an extremely reliable system
that is easy to operale.

Application

The BATCH MASTER is an
automalic batch treatment system
that can be configured to treat
wasle ellluents such as:

Hydrofluoric Acid
Heavy Melals
Cyanide

Acids

Caustics

» Arsenic

= lron

a " Suspended Solids

The WTS BATCH MASTER.
system finds its greatest
application with users generaling
less than 40,000 gallons of process
waslewaler per month. The system
can also be appliea .-hen process
wastewaler is too concentrated for
effective treatment on a continuous
flow basis. The BATCH MASTER
offers an economical altemalive lo
hauling liquid wasles.
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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 sulutions 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 manutacturers 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 graduaily
contaminated through normal use. The
generation of these wasle 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 critica! 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
Materiais

Recently there has been a surge in
waste minimization research and educa-
tion. This information needs to become
widely available to even the smailest
and least sophisticated firms inthe 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 ditficulties 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-
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
QUALITY CONTROL
1) Greater Solution Stability = Improved Quality Control
2) Less Frequent Solution Analysis = Lower Quality Contrel Labor
3J) Less Chemical Usage = Lower Chemical Cost and Less
Labor for Chemical Additions
4} Less Chemical Storage due = Lower Inventory and'Less
to Fewer Additions Needed Slorage Area

5) Cleaner Rinses = Betler Product Quality

REDUCED COSTS OF WASTE TREATMENT
6) Less Water Usage Lower Water Bills
7) Less Sewer Water Discharge Lower Sewer Bills
8) Less Waste Treatment Lower Material Usage and
Chemical Usage Less Chemical Storage
9) Better Wastewater Oue to Longer Setiling Time
Treatment Quality )
10) Less Sludge Generation
11) Less Sludge Cake

Less Waslewater Treatment Labor
Lower Cost for Disposal, Drums,

Generation & Hauling, Doctimentation & Liability
IMPROVED CONFORMANCE TO ENV!RONMENTAL REGULATIONS
12) Sewer Water Volume = Potential Reduction of Limits on
Reduction Specific Heavy Metals (based on
under 10,000 gallons per day)
13) Comply with Effluent Standards = Achieve Good Company Standing in

your community & stay in business

Reduced Waste Fees, Taxes & Per-
mits. Better Quality of Conformance
to Waste Storage & Documentation

& Waste Minimization Regulations
14) Less Waste Volume

Provided by: NAMF Waste Minimization Committee 10/30 v ]

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 min-
imization technologies. These financial
incentives couid be either state or
federal. However, the best chances for
enactment of tax incentives exists onthe
state level.

|
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[ntroduction

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, tall under the wider umbrella entitled
pollution prevention or environmentally conscious electroplating. Previous efforts
on this activity can be found in references 1 and 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 operating
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 waates
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 um 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 thase 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 hexevalent 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
Qutstanding Achievement in recognitior. of continuing efforis in the
wastewater field.

The recycled water 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 junuary 1993. However, with
time, anion content of the recycled wate. increases as shown in Table 3.
Our next step is the installaton of an 1on 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
tank while improving the quality 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 g/1) 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 2nd 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 recvele unit so that this water can be used for activities other than just rinse
stations.

[ S
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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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Environmentally Conscious
Eeaﬁmpﬁa’tmg at LLNL

Chris Steffani
Jack Dini

Lawrence Livermore National Laboratory
Livermore, CA 94550
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December 9, 1993
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We Are Using All Three Generation =
Categories of Waste Reduction

(2%}

1- Good housekeeping practices, inventory control, and minor changes
in operating practices

BREST AvAlL At o~

2- Current technology and material substitutions

3- Significant technological advances in process synthesis and
engineering



We Are Sawng Over $500,000/Year

and 3 Million Gallons of Water/Year

-—-—n—-mm-nm-mn-n-nlla-mmul-n---l-l-——-n----——--n-----n--

- 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

70y
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Solvent vapor degreasing has been an™
integral part of electroplating operations

- 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.



Use of ultrasonics in aqueous cleaners
has proven to be quite effective

---nnn_mnnnsmlﬂmnnnmuumna-—-nnlnnmnnmn-u---------—-----

- 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.

2



Rinse Water Recycling Has
Been Quite Effective

37

- We've recycled about 80,000 galions 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.



72

Recent Generation 1 and 2 Activities

---u--mnnnmn-mnmn_--_--n--nm--—nu—----m-------—-—---

- Substituting oxalic acid for sulfuric acid for hard anodizing of Al

- Extending the life of electroless i.ickel solutions

- Recycling of acid solutions

- Use of ion exc'hange on the recycled water

- Energy conservation project



. Metal Finishing Energy
Conservation Project

27 |

- 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
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RINSE WATER DISTILLATION
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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 <¢——

:

A

DI WATER

WASTE ACID

= CLEAN ACID
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ACID DIALYSIS RESULTS C

3
™~
Test 1 o
(start) (finish)
4.9 Normal Nitric Acid 3.9 Normal Nitric Acid (79.5%)
60 gm/l copper metal 7.2 gm/l copper metal (88%)
Test 2
(start) (finish)

9.4 Normal Muriatic Acid 7.1 Normal Muriatic Acid (75.5%)

10 gm/l copper metal 1.1 gm/l copper metal (89%)
' 14 gm/l iron metal 3.1 g/l iron metal (77.8%)




ELECTROWINNING

* Electrolytic recovery cell
° Multiple cathode areas

* Separation and recovery of common streams

Low cost, low maintenance

%77



ELECTROWINNING EQUIPMENT

|\
Cathode Plates Power Supply §
' - +
LOW METAL
WASTE STREAM
= [

METAL RICH e C
WASTE STREAM Pump
)

. Anode Plates

"



ELECTROWINNING RESULTS

TEST 1
AFTER

BEFORE

Copper metal = 310 gm/I Copper metal = 12 gm/i
Sulfuric acid = 40 gm/I Sulfuric acid = 44 gmy/l

371

TEST 2

Copper metal = 15 gm/|
Nickel metal = 9.5 gm/I

Copper metal = 100 gm/I
Zinc metal - 2.5 gm/i

Nickel metal = 200 gm/I
Zinc metal = 20 gm/l



FLECTROLESS NICKEL RECYCLING |18
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Reduce chemical purchases
« Reduc= waste disposa!

« Provide more consistent product

> 100 metal turnovers
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Name:
Address:
Age:

Place of Birth:
Nationality:
Martial Status:

Language:

vork Experience:

1992 - Present

1990 - 1992

1989 - 1990

Education:

1985- 1989

CURRICULUM VITAE

Suryanurdian Syafei

Indonesia
Single

English (fair in spoken and written)

PT Padi Komponen, Bekasi
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

Responcible 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 - 1920
1981 - 1584
1978 - 1981
1972 - 1978
Training:

10/33

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.: Eectroplating
Department: Polishing, processing, and waste water
treatment

Chemical Engineering, Gadjah Mada University Jogyakarta
Senior High School: SMA de Britto, Jogyakarta

Junior High School: SMPN Purwodadi, Purworajo
Elementary School: SDN Purwodadi Purworejo

L4

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

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

On the job training: “Metal surface finishing”, YKK Kurobe-
shi, Tovama-ken, Japan
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Name:

Place/Date of Birth:

Sex:
Religion:

Address:

Wark Experience:

1990 - Present

Education:

1989

1982 - 1983

1979 - 1980

1976

CURRICULUM VITAE

{r. Dadang Sudrajat

Male

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 |

Majalengka

Yr. High School
Sekolah Mendngah Pertama (SMP) Kadipaten
Majalengka

Elementary School

Sekolah Dasar (SD) Cideres Hl
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:

QOctober 4, 1993

August 24-27, 1993

April 21 - May 2, 1992

Education:

1980

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, Qirectorat of the Electrical Equipment and
Metal Industry.

Electrical Equipment and Metal Industry, Department of
Industry

The Gzone Layer Protection and ODS phase out Jakarta
State Ministrv 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

(€)
DK
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Name:

Address:

Date of Birth:
Place of Birth:
Sex:
Nationality:
r~.AaritaI Status:
Health:

Work Experience:

November 1992 - present

Training:

1993

1993

1992
Education:
1984 - 1992
1981 - 1984
1977 - 1981
1972 - 1977
Hobby:

Reference:

CURRICULUM VITAE

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), Ul Jakarta (2
weeks)

Hazardous Waste Management, Bandung (2 weeks)

Bandung Institute of Technology, Biology Depariment,
Bandung

SMA Negeri Majalengka, Majalengka

SMP Negeri Kadipaten, Kadipaten

SD Negeri IV Kadipaten

Table Tennis, Jogging

Roben E. Byers, EMB/ BAPEDAL
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Name:
Place/Date of birth;

Address:

Education:

1990

Institution:

Training:
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® Mandiri Foundation, Bandung

Smail Business Consultancy Training, Manila

Staff at Rural Electricity Microhidro Project, Mandiri
Foundation GTZ, Bandung

Short course on Manufacturing Productivity, Pll & PMSATS,
Research on Combustibility of Heat Insulating material,
Center of Housing Research/Development, Dept. of Public
Works, Bandung

Development Consultant for Metal Industry Probengkel,

Mandiri Foundation-Swisscontact, Bandung

Work Training at Fertilizer Industry PT. Pupuk {skandar
Muda (Maintenance) Lhokseumawe
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WORLD ENVIRONMENT CENTER

INDUSTRIAL WASTE MINIMIZATION PROJECT
INDONESIAN METAL FINISHING

UNITED STATES STUDY TOUR REPORT
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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 on the identification
of nn/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

S. Acteron Coorporation

6. Schlage Lock

7. Santa Clara Plating

8. United Air Lines

9. New United Motors

10. San Jose/Santa Clara Water Pollution Control Plant.

7o



Some major finding during this study tour are as follows :

—

A. Waste minimization technologies which have been put in

practice are

- Instalation of double and triple rinses couter flow rinses
- 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

Healt and Safety Equipment

Face shield

Safety glasses

Protective gogles

Gogl es

- Respirators - Eye Wash station

Shower -Boot s

The World Environment Center contributes to sustainable devel-
opment worldwide by strengthening industrial and urban envi-
ronmental, health and safety policy and practices.

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

I.

Suryanudian Syafe’i
PT. PADI Komponen

INTRODUCTTION

The World Environment Center, through a coorperative agree-
ment with 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.
WEC is demonstrating, through coorporation of U.S. tchni-
cal experts, the environmental and economic benefits result-
ing from no/low cost waste minimization techniques in the
metal finishing industry.

Waste minimization assessment have been conducted at eight
Indonesian metal finishing facilities over the past two
years.

The waste minimization assessment focused on the identifica-
tion 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 minimiza-
tion workshop was held in Jakarta for approximately 40 indus-
try, goverment and non-goverment manager and design en-
Zineers. The workshop summarized assessment observation,
presented Indonesia waste minimization success stories, and
provided the exchange of waste minimization experience form
Indonesia industries to other Indonesian industries,

W EC is currently coordinating a U.S. study tour for six
Indonesian representatives (two from goverment and four from
industry) during December 6 - 18, 1993. Th= objective of the
U.S. study tour is to provide the participants with an inten-
sive overview of technologies and management practices imple-
ment in the U.S. which enchance waste minimization and im-
Prove worker health and safety. Upon return to Indonesia fthe
study tour participants will corduct a second minimization
Wk~ e o R e e S siee e c cad Clliied

States.
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Ir.

DETAILED DESCRIPTION OF THE STUDY TOUR

Date -

Tou{ Coordinator

Participants

1. Ir. B. Situngkir

2., Ir. Dadang S

3. Ir. Harry Hamdani

4. Ir. Jaya Agung P

5. Suryanur Syafe’'ij

6. Ir. Widya W

December 5 - 18, 1993

Charles Jong Hwa Hong - Deputy Project
Manager, 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 | DATE CORPORATION AGENCY

i
|
01. December 06, 1993 iHétaI Surface Inc
i 6060 shull ST PO Box 2160
'Bell Gardens, California 90201-0521
| Phone (714) 521-4112
i Fax  (213) /73-4055

I
02., December 07, 1993 | Electrolizing Inc
1947 Hooper Avenue
Los Angeles, California 90011
Phone : (213) 749-7876

03. December 10, 1963 Waste Water Treatment System
1230 Elko Drive

Sunny Valve California 94089
Phone : (408) 541-8600

Fax : (408) 541-8615

05. December 13, 1993 Acteron corporation
851 Shasta Street
Redwood City CA 94063
Phone : (415) 369-5217

06. December 14, 1993 i Schlage Lock
San fransisco
CALIFORNTIA

07. December 14, 1993 Santa Clara 7lating
1173 Grant Street

Santa Clara

California 95050 - 3984

08.{ December 15, 1994 United Airlines
’ Bldg 49 SFOFL

. San Francisco Int’'l Airport

San Francisco, CA 94128-3800

Phone : (415) 634-4576

Fax : (415) 634-4551

SN ATNLANHL L o el A P A A mistar gt e ma eeses & sae ————a o

New United Motors

45300 Fremont Boulevard
Fremont, CA 94538 USj
Phone : (510) 498-.797
Fax . (510) 770-43560

09. December 15, 1993

Santa Clara Water Pollution
700 Los Esteros Road
San Jose, CA 95134

10. December 16, 1993

The Agenda of the visit Could be found in Appendix 2.

T
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III. FINDING

ITI. 1. METAL SUSFACE INC

1.1 Location

> I

Plating Area

Cffice T T
?Eating -
T T - Material
i ey
J Taw-lat
_—— ‘I‘IIT.S
A creage : 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

o mm—
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1.3 Person Visited.and Title

a. San Bell
President

b. Bruce F. Nielsen
Plant Engineers

1.4 Meeting attendance/note summarv.
The meeting took place on Dec 6th 1993 at
3.00 until 4.30 pm

a. Kinds of plating which were done are
24 K Gold
23 K Gold
Electroless Gold
Electroless Nickel
Copper plating
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 :

Chrome and ecoraerr
acid metals !
v

Final pH » Disch
Cr' - Adjustmant e
Reduction

Cyanide and &) Precipiation (— Flocsulation —»{ Clarification|
Caustic metals '
v ISiudge
v
eN | | e
Oxidation < Fittrate I , I | !
-l Filter {_
Press
Y
N Batch J—
v
; [
' = Soiids
v _
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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 tactory must pay S 1583/ton,
but cost operation of W T S is 7 -
10% of cest production.

The limitation which still permited is:

Mi ¢ 4.1 ppm Cr : 7
Cu 4.5 ppm Pb : 0.

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 1is for
binding anion and cation to total
value of disolve solid will be lower.

- Electrowinning

This technic is pulling metal element
in the water with using electricity.
The purpose of this process 1is to
lower the value T.D.S.

- Evaporator

The one of evaporatored technic 1is
with wusing 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

e we

é
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- Racking
- Drip shield
~ Drip time

Material handling

ELECTROLIZING

2.1 Location

Parking . Izb !
L

Plating Area !

I“‘ [ '

'0ifice naterial H.T.S '
l— H

| !

Acreage : 1.500 - 2.000 M2

Building : 1.300 - 1.700 M2
WTS area : SO0 - 75 M2
Address : 1947 Hooper Avenue

Los Angeles, California - 90011.

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"
w TlamtrAl iosinm cmapemrial Waat Y TR,
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Persons Visited and title

a. Susan B Grant
General Manager

b. Jack Morgan
Plant Manager

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 1is in <close
condition, but the stem which out during the
process will through a condensator process soO
it will be melt again and can be used any more.

One of the unic at this factory 1is to heat
chemical material wusually by wusing 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 SO3 + H2 SO4 ---> Cr5*+ NaH S04 + H20
cr®* + Na OH ---> Cr (OH)3| + Na2 SO4.

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 L
- Condensator o N

QEST AVAILARLE COPY

244


http:A\/t'IE.AP

The house keeping in this factory was impressed
not good because there is technical material is
falled 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.
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

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

Oﬁérations / field services (EPOC)

' 3
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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 system.

The using of this facility was started on
September 1lth, 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 1s precipitation way 1in 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
bel low

7
i ]
t
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EXXFLOW™: CROSSFLOW MICROFILTRATION

The EXXFLOW crossflow microfiltration process occurs in an amray of perme.able 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 intemal surface of each tube. This layer is called a "dynamic
membrane” for its membrane-like characteristics. Other tenans 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 amo of filter aid
compound is added to the(idial feed. Filter
layers or membranes of widely different

characteristics can be produced by using Eﬁgj‘sf\%h’ FILTRATE _
different treatment chemicals. TECHNOLOGY\

To become treated product liquid, or -—

permeate, the feed water filters radially FLEXIBLE _ _,’

through the membrane layer and out of the ToBE _

textile tube walls for collection at the base of 4 '

each filter module. The debns removed from l 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 fiiter cloth tubes that
the process denves its name.

EXXFLOW crossfiow 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 deaning is an important feature of

EXXFL@ crossflow microfiltration, EXXFLOW
distingu'a;ﬁ%g it from standard membrane CROSSFLOW MICROFILTRATION
n)lcmﬁlb‘aﬁ'on. In most cases, cleaqmg is nwﬂ*r:**wﬂ—7 // FLTRATE
simply a matter of momentarily stopping the i b
feed resulting in tube collapse which causes | (/T
the thin cake or membrane matenal to be > ;c\_:\

dislodged and flushed out with the reject flow. il B By

In other applications, chemical cleaning in FLTRATE /

place is used.

Process sclerntific, /nic.

SE6Q SARATOGA AVENUE « SUITE 213 « SAN JOSE - CALIFORNIA 95129 . 408,/241-1533 « FAX 408,/241-2118

: - N . anf'f'T‘-'“("' .
- g.e 81 BRI ,_..,i [N \-;Q \1‘)‘



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 uniformry\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

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



EXXPRESS™ 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
operating with all tubes in paralle! in the dead
end mode. This mode is achieved by closing the
outlet valves at the reject end of the module.
The sluny forms a cake layer on the intemal
walls of the tubes. Its associated water
permeates through the cake layer and escapes
as fitrate on the outside of the tubes. The
dewatering cycle is complete when the cake

MEDEBRANE FILTRATR i /

CRO3S SECTION \ %
wlum_.:%
LA 68

EXXPRESS
SLUDGE DEWATERING
TECHNOLOGY

l CAXE BULDUP

EXPRESS DEWATERING

TECHNOLOGY
CLEANING CYGLE
PRESS ROULER

B “

CLEANED TUBE
N\ DRY 30UDS

ST AT RS
FLUSHWATER 2 ° "« - —e-
— :

ROLLERS INTERRUPT TUBE
40 - 60% S0UDS ARE WASHED OUT

Lower installed capital cost

layer reaches a controlled thickness The solids
discharge cycle then commences by opening the
outlet valves and traversing the module with
rollers. The ventun foned by the rollers creates
a high velocity with the incoming water and
flushes the solids down the tubes and onto a
dewatering screen.

Compared to conventional dewatering devices,
including centrifuges, plate and frame filter
presses, vacuum and belt presses, the
(EXXPRESS) has the following advantages:

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.

U6t
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5.

5.

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 iz 0.05 ppm.
The final product of waste processing is water
and wused again in processing or for washing
the floor and other equipments.

The cost of this facility is g § 800.000 or
Rp. 1.6 milyar.

It 1is necessary to known that taking picture
is not allowed in this factory.

W.T.S Inc

Location

Adress : 1235 Elko Drive
Sunny Vale, California 94089

Site description

WTS was founded in April in April 1985
Manufacture : WWT equipment

Person Visited and Title

a. Glen C Neus Tedter
President.

b. John B. Standberg
Sr. Chemical Engineer.

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

wacranatare F-oatmant avaetem incrallatian, have

made %TS an 1ndustry leadger.

P
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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 packege 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 Mcetals Removal - Flouride Removal

- pH Neutralization - VOC Removal

- Cyanide Destruction - BOD/COD Reduction

- 0il/Grease Reduction - Arsenic Removal

- Waste evaporution - Water Recycle

- Agueous Cleaning - Semi Aqueous
Effluent Treatment Effluent Treatment
& Recycle & Recycle

The packaged system can treat waste streams
containing concentrated and dilute levels of
contamination. Standard system are based wupon
continuous flow and batch treatment processed.
The systems are offercd with all peripheral
devices necessary to provide a complete, func-
tional wastewater treatment system.

- anlE COPY
15
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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 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 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 automa-
tion included with WTS packaged products. These
Svstems 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 i+ 2.000 - 3.000 m2
Buliding : + 2.000 - 3.000 m2
W TS : o+ (50 - 75) @2
Address : 851 Shasta Street
Red Wood City
California 94063

Site description

. R R L L N Y NI SRR FYRTIY Leadel' s in
coating technology, has developed Opti Gold a
unique process for the deposition of Gold

s e -

B - . 4
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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 /ess 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
f v o~ Ani A mamrnar ¢ n ranlara Avanidos AAno
per, and periodic reverse current cleaning
to replace cyanide containing cleaners).

17
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7.

- Elimination of vapor degreasing by using
the system of dual soak cleaners with
ultrasonic enchancemant.

- Use of more dilute formulations such as
those for acid pickling.

- Thorough indoctrination and training of
emplovees 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.

SCHLAGE LOCK

~]

7.

[ ]

Location.

Address : San Francisco - California.

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 wused 1is automatic

Barrel Plating.

Person Visited

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

Fom e e e e S ime e
and the treatment process does not use special

18

WALLARLE coPY



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.

Santa Clara Plating

8.1 Location:

l
l
5

Rack/Izb .
/12 Plating Area i
| | |
| 0ffice |
. , , —
t " |' W.T.5
| ! ! |
Materizl f f Stripping :
. ' ’ Dryer i
—— A
Acreage : { 0.4 ~ 0.6 ) Ha
Building : ( 0.3 - 0.5 ) Ha
WTS : (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.

19
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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

- Boots

- Face shields

- Protective gloves

All the things above have been used by the
employees when they worked, beside that, they
also have

- Shower

- Eve 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 Kkeeping is very good, it
can be seen from environmental condition of
working which is very clean and supported by a
cart that 1is used to move on goods that 1is
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 1is
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 and ready to be sent to landfill.

pE et AAan ApLE COPY
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9.

United Airlines

9.

-

9.

1

7

.3

.4

Location

Address : Bldg 49 SFOFL
Sanfrancisco Int'l Airport
Sanfrancisco
California, CA 94128 - 3800.

Site description
Maintenance Operations Center

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, overhou! and modification of airplanes,
engines and component parts. The largest con-
centration of United's emplovees work at the
MOC.

Located on 144-acres at the San Francisco
International Airpor, the sprawling complex
includes over three million square feet of
floor space.

Person visited

Steven F. Sulgit
Facilities Ang Eng.

Meeting attendance/note summarvy

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 1is 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 ---> CO2 + N2 + NaCL + OH

~t F e T T T O S A Ahane,a

of CL2 and OH will be gotten a sedimentation on
the WWT tank, that sedimentation was separated

2l BEST NWwri ATLE COPY
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and the supernatan solution can use again .like
the flow chart bellow :

R

——

CN Rinsing Rinsing

. r Naocl |

With this methode, the WWT tank can be reduced.
But reactive rinsing for chrom uses chemical §2
Os . And the flow process is the same as above
for details it is applied on waste treatment on
flow chart at appendix §.

. New United Motor Manufacturing Inc
10.1 Location

Plan site
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10.

10.

10.

[ B8]

Address : 45500 Fremont Boulevard
Fremont, California 94538
U.S.A

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 1in 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 1in 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.

Person visited

Thomas W. Sinclair
Environmental Engineer

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.

groT rvn'tARLE cOPY
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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 panels 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. NUMMI 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 28  minutes before being
transferred o the Assembly shop.

NUMMI's truck beds are assembled and painted
at a company called TABC Inc. In ling 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 Assembl¥, 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).

- BESTAVAWABLECOPY
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= 11.3

11.4

- This company will process the exile water/
dirty water to be the drink water.

Person visited

Alex Exstcr P.E, Phd
Sanitary Engineer

Meeting attendance/note summarv

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 1is
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 trcatment will be explained
bellow

Waste cleaning

Precipitation process

|

Y

Aeration process

Biological process

|

Y
Sand Filter

v

Chloronization

Drink water

25



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

Reactive rinsing
Counter flow rinsing
Spray rinsing

Drag out rinsing
Airemission criteria

o0 ow

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.

Tnere were four the waste characteristies

1. Ignibility / Flammability
Example : Solvents

[ 18]

Corosifity
Example : Sulfurid acid, hydrochloric
acid, chromic acid.

3. Reactifity
Exzample : picric acid, Oxidizer, Reducer

4., Toxictity
Example : Cyanide solutions
Almost every solution that

contains metals.

R T o )i
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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

to

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 bte 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 :

- House 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
randition and flow

- Segregation ol rinse waters

28 REST AVANLABLE COPY
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10.

[$9]

- Substitution of less polluting process

- Thorough indoctrination and training of employees to
stress how they can make a positive contribution to
the environment.

—

Health and Safety

Emergency response/safety equipment:
- Safety glasses

- Goggles

- Face Shields

- Respirations

- Showers

- Safety Shoes

- Fire extinguishers

- Eye wash stations

- Protective Gloves

Land Fill

Land fill is a final part in Environmental processing
according to "Cradle to Grave" princile

Recomendation
Regulation

The Government must apply or give sanction to the
factory which doesn't do conservation of environment
consequently

Each Factory especially metal finishing must has the
real conscious about environment and must has pressure
from the customer

Giving guidence and propagate the cleaning technology
to people zspecially in Business world, include the
things are as follows

~ Waste minimization

- Re use

- Recycle

- Recovery and

- Save material and energy.

Health and Safety

Every metalfinishing factory must have the equipments
like

- Safety glasses

- Goggles

- Face Shields

- Respirations

- Protertive Alavec

- Lye wash Stations ‘
- Showers i

JEPUSEEA
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Safety Shoes
Fire extinguishers

Minimization

-

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 polluiing process

Thorough indoctrination and training of employees to
stress how they can make a positive contribution to
the environment.

Land Fill
Indonesia must have land fill area to put the waste.

I [q.'(a j; e :;‘l ‘L: E\'c(m\'
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" World Environment Center 419 Park Avenue Sowh  Sulie (800 New York, NY (0016 (7sh
11} N .
(€; Teli (212) 6831700 Telex: 261290 Enviroceit FAX: (212) (193-505*

LETTER OF AGREEMENT

BETWEEN: The World Environment Center, Inc.
419 Park Avenue South, Sulte #1800
New York, NY 10016
(hereatter referred to as WEC)

AND: Suryanurdian Syafei
PT. Padl Komponen Corporatlon

(hereafier referred to as Study Tour participant)

1. This Agreement is entered into pursuant to the International Environment and
Develcpment Service (IEDS) program.,

2, 'The Study Tour oarticipant will participata in all activities described in Annex A.

3. This Agresment covers the Study Tour participant’s participaticn in this pragram
from Cecember 6, 1993 to December 18, 1983, These dates are estimates, and
WEC may find it necessary to posipone or cancel the assignment and/or to
shorten or extsnd its duration, and in such event WEC will not, except as
specifically provided herein, incur any obligation or expense, nor shall WEC bs
liable for any consequential damages.

4. WEC will provide a per diem allowancs to cover meels, 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 the
completion of the Study Tour in accordance with the trip report instructions
contained in Annex C.

.. This Agreement does not create an agency or employment relationship betwesen
Study Tour participant and WEC, and Study Tour participant has no autherity to
bind WEC to any obligaticns of any kind whatsoever. Study Tour participant shall
be censiderad an independent contractar and not an employee or agent of the
WEC for any purpose whatscever.

7. Study Tour particioant acknowledges the rigors and ootential danaers of
I eeang anla wuiiesuL an ol CifiEr favel, anc agress (o hold WEC harmiess
from any claims, damages or cther harm incurred by or befalling the Study Teur
participant arising out of or related tc travel or other activities associated with this
Project.

L W
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8. United States Agency for Internaticnal Development (USAID) regulations require
all subgrantess to specifically commit themselves to refrain from lobbying, i.e., the
use of USAID funds for influencing or attempting to influence an officer or
employee of any agency, a Member of Congress, an officer or employee of
Cungress, or an employes of a Member of Congress.

N

9. If circumstances arisa in-country to curtail the specified time period of the mission,
the Study Tour participant will contact WEC immediately, If its necessary to cancel
the mission befere the planned termination date, the balance of the advanced per
diem allowance must be returned to WEC,

10.  This Agreement may be amended only in writing, which may include an exchange
of letters. )

1. This Agreement is composed of two pages and Annexes A, B, and C,

Signed this day of 19

Fer WEC, . tudy Tour partici

4] ,ﬂ‘a-u/ 'g: 4‘4_«;1_(4‘/(7;' m

Antony G/ Marcil W (Namé & Title) o

President & CEQ

Oate: 4/, / Z /993 Date: Mev, 24 | 977

Contract #:4447
Project #:LA94/D6181

3
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Appendix 2 : Agenda of the Visit
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AGENDA

Thursday, 12/8/33 -

e Discussion at SFO Hotel by Jim regarding Waste Minimization in the Bay Area
and the Agenda .
o Presentation by Lawrence Livermore 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. 12/14/23

. Schiage Lock (large barrel plating of door fixtures)
L Santa Clara Plating (plating shop that has done considerable waste minimization)

Wednesday, 12/15/93

. United Airlines (large aircraft rebuild center, rnany plating lines and large waste
treatment)
¢ New United Motors (GM/Toyota plant, overall waste minimization)

Thursday, 12/16/23

° McCleltan Air Force Base (many plating lines and involved waste treatment)
° San.Jose/Santa Clara Water Pollution Control Plant (city sewer control agericy)
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Appendix 03 : Document Zeceive from Lawrence Livermore
Nationel laboratory (LLYL

pECT AIA AT r FOPY



Environmentaliy Conscious
Electroplating at LLNL

Chris Steffani
Jack Dini

Lawrence Livermore National Laboratory
Livermore, CA 94550

December 9, 1993
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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- Sﬁgnificant technological advances in process synthesis and
engineering

RECT AVEA YL AN T CODY
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We Are Saving Over $500,000/Yecr
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

MLABLE COPY
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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 (A.B)
(MPa)

Alloy Cyanide Copper  Pyrophosphate Copper ©

1100-F 79 17
2024-T4 288 273
6061-T6 217 22
7075-T6 285 374

A. These 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 S samples.

The formulation of the copper pyrophosphate solution
included copper (7.5 to 11 gN), P;O2/Cu (20/1 10
25/1). Operating conditions were: temperature (25 to
30C), pH (8.5 10 9.2) and current density (10ASF).
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Solvent vapor degreasing has beennan. =~
integral part of electroplating operalions

- It has been around for many years.

- Itis nearly universally applicable to organic soils on metal subtrates.
- The cleaning speed is quite fast.

- IT PERFORMS THREE IMPORTANT FUNCTIONS, CLEANING,
RINSING AND DRYING.



Pratt & Whitney's results showed tnat
ultrasonic agitation was more
important than the choice of clear er
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FACTOR IMPACT ON CLEANIN' 1 (%)
Agitation (ultrasonic) 45
Cleaner 12
Cleaner concentration 6
Soil loading 3
Time 3
Temperature 3

Noise (unexplained by experiment) 28
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Use of ultrasonics in aqueous cleancrs
has proven to be quite effective

- Pratt & Whitney has been able to remove all but two perchloroethyl :ne

degreasers, remove over 50% of the total degreasers used in 1988 : nd
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 witn

» 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 ultrasoiics
instead of TCA for cleaning metal parts prior to plasma coating.
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Why is agitation so important?
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- Aqueodus cleaners involve concentrations of only 1-4% by volum ¢
while solvent degreasers use 100% concentrations.

- Because of this, 80-90% of the cieaning done by aqueous cleaners
is effected by mechanical action while the remaining portior: is
by chemical action.
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Pumps

Holding tanks

Evaporators

Concentrated
waste

Reclaimed
water



Rinse Water Recycling Has
Been Quite Effective

-----_--“-------_-n_--------_----ﬂ_--_-ﬂﬂn-------- N N .

- 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 Activitics

» 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

441



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 I ours,
electrical savings on the order of 1.6 million kwh can be achie sed, as
well as natural gas savings of 30,000 therms.

- Savings that will result from this are over $100,000 per year.
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summary
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- Our efforts in environmentally conscious electroplating save LL L
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 technoloc 3y
activities.
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WASTE MINIMIZATION TECHNIQUES

* Processing methods

* Equipment

Results

e Future work



PROCESSING METHODS

* Rinse water distillation

* Acid recycling

Electrowinning

* Electroless nickel recycling

43



ACID RECYCLING EQUIPMENT

10 GPD Dialysis cel!
50 pair stack of polymer membranes
2 impulse pumps and tubing
supply and storage tanks

Feed
DI water
Metal Bearing acid



ACID DIALYSIS EGUIPMENT &

WASTE METAL <+—— ‘g DI WATER
Nefet
T WATER
k
it

WASTE ACID ' ~—®= CLEAN ACID



ACID DIALYSIS RESULTS L

(start) (finish)
4.9 Normal Nitric Acid 3.9 Normal Nitric Acid (79.5%)
60 gm/l copper metal 7.2 gm/l copper metal (88%)
Test2
(start) (finish)

9.4 Normal Muriatic Acid 7.1 Normal Muriatic Acid (75.5%)
10 gm/l copper metal 1.1 gm/l copper metal (89%)
14 gm/l iron metal 3.1 gm/l 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

* Precious metal recycling

solid or mixed coated base metals, liquids

« Metal stripping and salvage

sputter chambers, broken taps, chemical machining

¢S o



RINSE WATER DISTILLATION EQUIPMENT |8

)
Q
>

“COLD VAPORIZATION” System (700 GPD)
* Dragout rinse tanks (minimizes flow)

* Separate plumbing for clean and dirty water

* Hoiding tanks for storage



RINSE WATER DISTILLATION

45
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DISTILLATION RESULTS

Typical feed rate = 25 gallons /hr
@ 30 PPM average metai 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

BEST AVAILABLE COPY
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ELECTROWINNING

]

Electrolytic recovery cell
* Multiple cathode areas

e Separation and recovery of common streams

L/

Low cost, low maintenance
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ELECTROWINNING EQUIPMENT

AdQO 318V VAV 1538

Power Supply

Pump

Cathode Plates

§

L

LOW METAL
WASTE STREAM

METAL RICH

WASTE STREAM

Anode Piates



ELECTROWINNING RESULTS

AFTER

Copper metal = 12 gm/I
Sulfuric acid = 44 gm/I

TEST 1
BEFORE
Copper metal = 310 gm/I
Sulfuric acid = 40 gm/I
TEST 2

Copper metal = 100 gm/l
Nickel metal = 200 gm/I
Zinc metal = 20 gm/l

Copper metal = 15 gm/I
Nickei metal = 9.5 gm/I
Zinc metal = 2.5 gm/l

V5



ELECTROLESS NICKEL RECYCLING

=
T |

Reduce chemical purchases
Reduce waste disposal

Provide more consistent product

> 100 metal turnovers

¢i0



ELECTROLESS NICKEL EQUIPMENT &
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ELECTROLESS RECYCLING RESULTS

Testing still underway
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FUTURE WORK

e Continue to operate efficiently
e Experiment with new technologies

 Work with outside industry

e “Zero in” on ZERO WASTE PRODUCTION
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‘HMR

Packaged .
Chemical

Precipitation/Clarification

System

General

The HMR is gesigned to provide a
stencard precuct used for prec:pitation
arg clanficzicn of requleted sontami-
nznts from incusirial wastewaters. This
DrecuCt serdices a wice range of field
groven acciications, ana offers a3
compact dssign unsurpassea in the
incusiry. The MR is ccmmaoniy used
as a siand-zicre treatment Sysiem, and
is also ezsily inccroorated nto cusiem
Cesigned eff'uant treatment systams.

Features

Comeact Cesign
PLC Cenirciled
Hign Qua:ity Design
Cantinueus Flow
Ezsy Ocerzuen
Precess Guarantee
Factery Aszamnled

Description
The HMR is a skig-meuntad, ‘zclory-
assembled unil \ncrporating zenarale
chameers tc perform the follcwing
lreatment pracesses.

W Chemical Prevrezimeny/Prac-oiizlion
B Pre-<ianficstion pR Adjusiment

B Precipitate Flecculation

B Precipitate Clanfication

B Siudge Thickening

B Eileent Clear Well

Tha HMR and all system perioneral
equipment are automated to the reatest
practical degree utilizing 3 WTS
programmable Process Contrsl Unil.
This Contro! Unit unifies the ecuicment
with the treatment precess and is field
proven 1o increase System reliability
anc recuce operates invelvement. The
HMR is typically suppliea with all
necessary peripneral eautpment Such &s:

B Sludge Precessing Equipment
W Eilvent Fiitration Ecuipment
B Reagent Holding Tanks

B Lifl Siztion(s)

This 2nuicment is suoolied to provide a
ccmpiete, funcirenal sysiem thal meets
the user's neacs,

NASTENATER TREATMENT
ST INC.

Application

T-e HMR is a ~<ntinuous flow sysiem
cenfigured to meet many diversified
nezds. The urit s field preven in the
fe:lowing applicztions:

Heavy Metsi Aemoval
Arsenic Remeval

riioride Removal

Residual Cil/ Grease Removal
Suspenges Solids Removal
Iron Remeval

The HMR has been successiully utilized
in industries such as the following:

Electronic /Semi-corductor

Printed Circuit Boara Manufacturing
Metal Finishing/P!ating

Industrial Lacndries

Lanaliil Leachste

Grouncwater Remegiaticn

Petro Chemical

These zoplications clearly cemonstrate
the versatility of the WTS FMR.
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. Oil/Water

- Separation
System
(OWS)

Features

Factery Assemoied ‘or Sasy Instailation
S«ig Mcun:ec for Penacity

Adiusizcle Pioe Cil Ssimmer

Cealescing Settiing Meoia requires Lass
Settling Area than AP! Separator

Soligs Settiing Chamter

All Corrosicn Resistant

OWS Opiions

Complete Electncal Contral Packages
Elecinc Heating Systems
Level & Temgerature Sensors
Pumging Systeme: Air or E'ectric
Influent
EXluent
Slucge
Oemulsifying Systems
Cily Waste Storage Tanks
Olegphilic Polihing Filler Systems
Construction Matenals
Polypropylene standard
FRP
Carbon Steel, Ezoxy Coated

General

The WTS QWS is a precisely engineered, compact factory assembled
unit designed to separate hydrocarbons and oils from wastewater
streams. The QWS can reduce oil content from up to 1000 mg/itr to
below 20 mg/ltr, The QWS ships fully assemoled to simplify installatio

In operation, flow through the QWS first entars a settling chamber
where settlable solids fall to the bottom for accasional removal. The
waste stream then enters the coalescing separation chamber. Liquid
passes through a series of oleophilic coalescing tubes. These tubes
provide laminar flow and attract small oil globules which coalesce witk
other globules, increase in size and buoyancy, then break away and ris
to the top. Surface oils drain through a pipe skimmer into a collection
tank. Effluent flows by gravity to drain.

In addition to the base unit, WTS offers options to provide the end use
a fully functional unit purchased from a single source.

Applications

n Groundwater Remediaticn

» Auto/Truck Washdown Treatment

w Machine Coolant/Tramp Qil Treatment
» Metal Finishing

a Petroleum Waste Treatment

BEST AVAILABLE COPY
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UBR

BIO-TREATMENT
SYSTEMS FOR
INDUSTRIAL
WASTEWATERS

General

WIS offars zomorenensive caoabiiity
fcr the treaiment of hign 5C0/COD ang
arganic wesi2 aifivents generates oy
many ingustrial coefaticns. The WTS
USR is a catenteg fixeg fim biological
*B2C0f ‘hal z2rooicaily 2igesis organic
#asie regucing 800/C3D loaging
2n0/0f reguialed 0GanIZ sonstittents (o
2cceptabie cischarge levels.

Using agvérced micrcte technology
ana bio-axication concents, the UBR
OferS a CSMCaCL, Space <aving Sysiem
that treats many aggressive sffluents
in an efficient, safe, ano odor Iree
environment.

Features

Cempact Design
PLC Centrolled
Hign C.ality Design
Continuous Flow
Shock Resistant
CGuarerizad Precess

Benelits

W Space Saving Design

W Low Qperator Interface

& Low Microte Rentacement Cast
& Low Slucge Qutpot

W Fast Strtup Pericd

Description

The UBR s a flooded, packed vesse!
comoining fixeg liim and suspenged
JrCwih iezctor kinetics. The innerent
shock rasistance and biological
etficiency of this lype of system, in
conjunction with spec:aiizea microbe
cutlures. provice an ideal environment
tor Siolcgicar oxication of a wice range
ol crgamic wastewaters.

The UBR utilizes nutrient ang miccoe
feea eguipment in conjunction with a
patented pre-acclimation unit, which
combined allow the bacieria to altain
their growth phase before entering the
Bio-Reactor. Use of this equipment
reguces cperating costs and yietds a
stronger, more resilient biomass in the
Bio-Reactor.

The UBR is :ypically supplied with all
anciflary equipment required to provide
a comgpiete, functional biclogical treat-
ment system. This includes equip:aent
that may be used for the {ollowing:

pH Control

Flow Egualization

Solids Clarification
Stuage Digestion

Sludge Dewalering
Metais Removal

Fillration

Resicual Organic Removal

The UBR treatment system, including
all ancillary equipment, is automated lo
the greates! practical deqgree utilizing a
WTS Programmaole Process Control
Unit. This control unit unifies the

ana is fie:d proven 1o increase sysiem
reliability and reduce operator
intervention,

Application

The UBR is typicaily appliea ior basic
BGD/COD reduction, hawever L is also
appiea for removal of organics such as
gissoived oils, phenols ana 3TX. The
following list represeniz typical
ingustrial users of the UBR ‘ecnnology:

Beverage Bottlers

Meal Pacxers

Die Casters

Food Packaging Plants
Groundwater Remediators
Landfills {Leacnate)

Dairies

Pharmaceutical Manufactures
Chemicat Plants

Refineries

This host of industrial users, as well as
others, present many diversified
applications far the UBR biological
treatment process. Many of these
requirements are very straight forward
and lend themselves i0 stancard system
sizing fermuias. Others are mare
difficult io size. Therelore, WTS offers
laboratory and pilot plant iesting when
it is necessary lo prove treatment
leasibility ang/er actuat sizing criteria.
Please consult WTS or il's local
representative for additional applica-
lions information or to inquire on our
laboratory and pilot plant lesting
services.
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Sludge
Barrel

Features

s Automatic

s Compact

= Easy to maintain
» Eccnomiczl

Benefits

s Reduced siucge disposal cosis
s Save space

= Low cost

't

(
'

BEST A\/A‘L

Economical Low-Volume Sludge Dewatering System

Description

The SLUDGE BARREL provides
the user with an economical
alternative to a filter press in
situations where a sm=!l volume
of sfudae is being generated
(under Y2 cubic foot per day).

Its automatic decant cycle means
you can use it for days without
any operator intervention.
Because of its unique. simple
design, it acts as a filter for the
decant water as well as a sludge
dewaterng device, -

The unit comes as a single barrel

ar dual barre! design for higher
volume users.

ABLE COPY
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SYSTEMS NC

Application

The unit is deal for:

o |aboiatory generators of
precipitates

= Small flow platers
{2GPMor less)

* Small flow circuit board shops
(2GPMor less)

» Waler/paint separation
« Solids removal from water

The unit comes complete with:
= Barrel

= Polypropylene bag

® Bag retainer

® Level sensor system

= Decant system and pump

* |nilow pump

= Pump control
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Mini Batch
Neutralizer

Features

« Fully or Semt automatic operation
* Pregrammacle

+ Doutle Contained

» Compact

* Economical

Benefits

* Provices Local Treatment

* Prevents Hauling Concentrated
Solutions

*Low Cost

General Applications

The Mini Satch Neutrélizer proviczs The Mini Bztch Neutrgfizers czn be

an economical mezns or traating cenligured as cantinuous or single

small amounts ¢f ze.a/alkeline sciu- beteh lreztments sysiems, The unils

tions. The sysiems can te configured  are used for neutratizing diluted or

lo lreat both ciluted and concentratad cncentreisd ac:d or alkaline

Wasies. Aulemeticn is derived using  solutions,

3 WIS Prcgrammacle Cantrol Sy, ypini Bateh Neutralizers are ideally

and is pregrammea to meet your stited for use: in laboratones, by

scectfications. low volume wasiewater generaters,
ard by users having concentrated
soiutons nauled awav. They are an
effective oretreatment mecnanism
prior to gischarge into an existing
treatment system. The unds also
provide an economical attemative to
installing fong runs of double con-
lained piping.

BEST AVAILABLE coPY

WASTEWATIR TREATMINT
SYSTEMS INC.
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" Log/Linear
' pH Control
- System

FIGURE 1
A) pH control obtained using conventional B) pH control obtained using the WTS
neutratization system. LOG/LINEAR pH CONTROLLER.

Reacewver Limits

10.5 0S5~ = = -

B0 = — = ===t = —— -

:
|

6.0

*spike” ‘spike”
time time

Many conventional pH neutralization systems fail The LOG/LINEAR Controller provides logarithmic
to meet local receiver discharge limits due to proportional control over chemical acddition for pH
occasicnal acid and/ar caustic spikes. WTS has neutralization. The Controller takes a 4 to 20 MA
develoged the LOG/ALINEAR pH Control System signal from a conventional pH transmitter and gro-
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 algorithms and
incapable of handling. (See Figure 1) The LOG/ makes proportionai chemical additions based ugon
.INEAR Centraller 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
design and econcmical cost make the LOG/
LINEAR Controller an ideal upgrade for
existing systems that have trouble meeting receiver
pH limits.

reaction chamber and for the final effluent. The
Controller 1s 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 provice manual
and automatic control aver the treatment process.

Wastewater Treatment Systems Inc.
1225 ko Dnve

Telepnrcne: (4C8) $41-86C0
FAX: (408) 5416615

GEST AVAILABLE COPY
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Batch
Master

Features

Compact Cesicn
Versaiiiz

L] PLf‘ Lartentag

v bwiniuiiCu

" Ezeyio Crargte

" Economical

General

Eliminates the rising cost and liability
Gl hauting wel crocees wasterwater
with the WTS 3ATCH MASTER. The
BATCH MASTZ3 oifers users with low
daily volumes of procsss wasiewatar,
an effzctive solution to ths oreoiem,
The 8ATCH MASTER. ecuicced with
state-2f-ihe-211 proczss contrals,
efficiently trezis several differant types
of contaminzed process water on an
‘as nesc2a” tasis. 1L is an ideal
alternztive icr users unacie 10 yustily
2 large. coniinuous fow system.

=<\

=~
. ; "“i
NASTEWATER TREATWNT || TP
SYSTEMS NC y

Eﬁ

Description

The BATCH MASTER is a skid
mounted. factory assembled
batcn treatment sysiem
consisung of:

= Process treatment
chamber(s)

= Chemcat feed equipment

* Programmable process
controller

* Optional components (based
upon individual customer
requirements)

« Filter press

* Transter pump(s)

« Polishing filter — Filtration
equipment

» Storage tank

* Lift staton(s)

The process treatment
chamber(s) ana skid are
combined into a compact,
rugged design. All the system
components are reacy for
operation when the unit is
delivered. The BATCH MASTER
and all system penpherals are
operated by a single nragram-
mable controller. This
centralized approach providss
an extremely reliable system

hat m acer Sm Ampearn

Application

The BATCH MASTER is an
autometic baten treziment system
that can be centiqurea to traat
wacste effluents such as:

= Hydroflucric Acid
a Heavy Metis

s Cyanide

u Acids

w Caustics

u Arsenic

w lron

w Suspended Salids

The WTS BATCH MASTES.

system finds its graatest
application with users generating
less than 40,000 gailons of process
waslewater per month. The system
can also be zcplied when preress
wastewaler is 1co concentraiza lor
ellactive Ireztment on 2 continuoLs
flow basis. The BATCH MASTER
afiers an economical aiternative o
hauling liquid wastes.

BEST AVAILABLE COPY
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I'he Treatment of Laundry Effluent:

.

ANOTHEF. WASTEWATER
e Y et —_— WASTEWATER TREATMENT
FTem ST T == _t =T == T = SYSTEMS INC. —
———— = —— I S part of the Thames Plc Greup //r|
OCATION: CLIENT:
ullahoma,Tennessee _
J.S.A. Mid-South Uniform Service, Inc.
PIREY 4%
] e
© AT i 1“".}\“‘
§ LT
fr)< g
Y YRRy
w3 = -
;:;ii' o -;) 'b
= B
'°'r' -~ 12
4'.:‘. .
<%

oy
.. ", N S .
S N i n i A

SCOPE OF SUPPLY:
Precess desicn, manufacture, delivery, and
commissioning of all the mechanical,
eiectrical. instrumentation and control
acuipment required for pre-treatment of
e laundry's efluent.

PROJECT DATE:
System comrmussicned in Nevemnkber 1992,

THE PROBLEM:

In November of 1892, Mid-South Laundry, of Tullahoma. Ternessee, came
to WTS with the foilowing water treatment problesi:

*Local receiver guidelines required that they reduce the level of these
contaminants from their wastewater outflow:

* Cils and Grease
+ Heavy Metals
* Suspenced Solids

* Residual Organucs
* Detergents

AN econcmy-conscicus company, Mid-South needed a solunon that would
toth sansfy these eniranmental remulations, ard be eccnomically feasible
YY A Rl WU YA Vi il sulbtyuiy Culliveilhviia CiaellliCay
pnysical weatment methcdolegy with an eye to efficiency, performance
arnd eccromy throughout.

BEST AVAILABLE COPY
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‘Batch
Master

Features

® Compact Oesign
¥ Versatile

® PLC Controlled
® Easyto Operate
* Ecanomical

. General

Eliminates the rising cost and liability
of hauting wel process wasterwater
wilh the WTS 3ATCH MASTER. The
BATCH MASTER offers users with low
gatly volumes of process wasizwater,
an effective solution to this problem.
The BATCH MASTER, equipped with
state-0f-ihe-art procass conlrols,
efficiently trezts several ditferant types
of contaminaleg process water on an
*as neeged’ basis. it is an ideal
alternative for users unable to justity
a large, continuous flew system,

Description

The BATCH MASTER is a skid
mounted, factory assemblea
batch treatment system
consisting of:

s Process treatment
cnamoer(s)

s Chemical feed equioment

= Programmabie crocess
controiler

= Optional components (hased
upon individual customer
requirements)
e Filter press
* Transfer pump(s)
» Polishing filter — Filtration
equipment
e Sturage tank
« Lift station(s)

The process treatment
chamger(s) and skid are
comoined into a compact,
rugged design. All the system
components are ready for
operation when the unit is
delivered. The BATCH MASTER
and all system peripherals are
operated by a single program-
mable controller. This
centralized approach provides

nat is 2asy to operate.

Application

The BATCH MASTER is an
automatic batch treatment system
that can be configured lo treat
waste effluents such as:

Hydroflueric Acid
Heavy Metals
Cyanide

Acids

Caustics

Arsenic

fron

Suspended Solics

The WTS BATCH MASTER.
system finds ils greatest
application wilh users generating
less than 40,000 gallons of process
waclewater per month. The sysiem
can also be zpplied when precess
was(ewaler 1S 100 concentrated fcr
effective treatment on a continucus
flow basis. The SATCH MASTES
oifers an economical alternative to
hauting liquid wastes.

RS EIN
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NASTEWATER TREATMENT
SYSTEMS INC

A73LE COPY
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HASTE TREATMENT FLOW CHART

ACID WASTE TREATMENT SYSTEM

FROM THE CHROME 3ATHS & TANKS

ON THE WEST SilE OF THE SLATE
ShOP, DRAG OUT FROM THE B8ATHS,
WASH OCWN ARQUND THE TANKE,
CCNOENSATE FRCM THE DEGREASER

& STEAM LINES + [IRRESULAR LEAKS)
FLOW INTO THE TUNNEL DRAINS
LEADING TO THE ACIO SUMP aND
SCRUBBERS.

NOTE: ACID BATHS THAT ARE BEING
DUMPED AND TREATED, GET
PUMPED DIRECTLY INTO
TANK 4 102 OR 403,

WASTE FRCM THE DRAINS RUN DOWN THE
TUNNEL NCRTH TO SOUTH BELOW THE PLATE
SHOP AND COL'.ECTS IN THE ACIO SUMP,

FROM ACID SUMP, WASTE [S AUTO-
MATICALLY PUMFED INTO TANK 402 OR
403 FOR TREATMENT.

ACO SCOIUM BISULFITE TO KILL
CHROME IN TANKS 402 OR 403.
AFTER CHROME S NEUTRALIZED.

ADD CAUSTIC TO ADJUST pH 5.5-7.0. !

ALKAL INE YASTE TREATMENT SYSTEM

FROM THF PLATING BATHS § TANKS
THRJUGROUT THE MIODLE § £AST SiDE
OF THE PLATE SROP ON THE WET LINES
SJRFACE TREAT NICKEL, SiLvER,
METAL SPRAY STRIP, NICKEL STRIP
CANMIUN LINFS.) ORAG QUT FRCM THE
BATHS, WASH DOWN AROUND THE TANKS,
CHOENSATE FRCM THE DEGREASZR"3
STEAM LINES « {IRREGULAR LEAKS)
FLCW INTO THE TUNNEL JRAI[NS
LEADING TO THE ALKAL INE SUMP AND
BLCWERS.

1
NOTE: CYANIDE SATHS THAT ARE

BEING JUMFED AND TREATED,
GET PUMFED DIRECTLY INTO
ThE DESTRUCT TANKS 4 400
AND/CR 301,  THE JATH UNDER
GOES ELECTROCHEMICAL OXIDA-
TICN 7O 3RING IT QGWN TO
P QUNCE =<3 ZALLSMN 2R LEss,
THEN TrRE WASTE 1S Fyspe)
INTO TANK 404 2R 405,

HASTZ FRCM ThE DJRAINS SUN OCWN
THE TUNNEL SRCM ThE NORTHEAST
CCORNER OF "RE =i aATE IHCP THEN
NCRTH 0 SOUTH AND CCLLEZTS N
THE ALxaL! sump,

FRCM ALKAL| SUMP, WASTE 1S AnTO-
MATICALLY PUMFED INTO TANK 204 OR
408,

WASTE [S THEN PUMPED INTO PRECIPITATICN
TANK | GR 4 WHERE L!ME IS ADODED T0
RAISE e TO 10.0-12.0 AND FCILYMER 1S
USED AS A FLOCKING AGENT TG COAGULATE

HE LY wE=ay 2 LS TN THS L T —

‘ Tl or L AT,

OXIDIZE ranice sy A0LUSTING ThE 1
A T 2.3, WHILE
CUIRUNATINY Timn s ANC/CR 40S.

L:t:g. TMiwotE T L 0,0 =Cw

T

Blus TTOSSITIETTATION TiNK 2 OR 3
CluM 4YDRGSULFITE 70
ThE AN SES{CUAL IMGOME.

WO CHEMICALS TEST




{ : . ]

i i
...L.xunw TO SETILE FOR 24 AOURS

[
{

NOTE: DESTRUCT (COMPLEX CYANIDES) IS PUHFED
OIRECTLY TO THE BAKER TANK (0SV)

ORAIN SUFERNATANT LIGHID INTO pd ACJUSTHENT TANK |-4

|

LEfOT CHECK FOR CHROME

LﬁDJUST pH TO 6.5-7.0,

prnp INTO INDUSTRIAL opAIQW

PUMP SUPERNATANT SLUDGE INTO FILTER PRESS SLUDGE TANK ¢ _ I

PRESS LIQUIDS OUT AND TRANSFER TO HOLDING TANKS 4 __ OR # ’

ORAIN HOLDING TANK & __ OR # ___INTO pH ADJUSTHENT TANK
ADJUST pH (USUALLY HIGH) NEUTRAL IS 6.5-7.0

qunp INTO INDUSTRIAL DRAIN |

FILTERED SLUDGE GOES INTO (OSV) DUMPSTER FQR HAUL NG

4 CORMLT Oy » CURVALL TUNAT Liue smouid DC WOLUABA: VA ED ACil«ulbaTE LY AT,
& Al LOMBUIATE Faen DaLALAgEA Lt TY GV WO AP —AATE S rL T,

7L
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World Environment Center
Industrial Waste Minimization Assessment Program
Indonesian Metal Finishing Industry

United States Study Tour - December, 1993

Tne 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, heaith 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-govemment managers and design
engineers. The workshop summarized assessment observations, presented
Indonesian waste minimization success stories, and provided the exchange of waste
minimization experience from Indoriesian 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
enhance waste minimization and improve worker health and safety. The study tour
provides the Inaonesian participants and U.S, counterparts with a unique coportunity
to exchange experiences with respect to environmental, heaith ang safety
management and provides a basis for continued interaction and intematicnal
cooperation 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 the
Indonesian representatives on issues regarding waste water treatment and
management solid waste mananemant arA Aienacal mad ccmoe, .. e
WOrRer neaitn ana sarety. Upon return to Indonesia, the study tour particicants will
conduct a second waste minimization workshop to share their experiences gained in
the United States.

i
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WEC WASTE MINIVMIZATION 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: Was:e minimizatuon assessment at two pulp and paper facilites. This
sssessment involved observation of the current waste
minimization/collution control activities and facility operation. Two WEC-
sponsored U.S. experts visited the faciiues.

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

October-
November: Secoind 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
resuits with plant managers. Two WEC-sponsored U.S. experts
participated in the waste 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 incluged: Stationary sources; Mobile
sources: Health and economuc concerns; Institutional and requiatory
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.

191



June:

July:

October:

October:

Second round of waste minimization assessments at metal finishing
facilities. Eight facilities were visited by two WEC-sponsored U.S.

experts.

—-—

Pulp and Paper ‘Norkshop:

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 performea those assessments. The workshop
addressed industry-wice needs identiiied during the assessments. These
needs included improved sampling and analysis of waste streams,
knowledge of raw material used, and knowledge of manufacturing/waste
minimization principlesand assessment practices. Workshop participants
will be selected for further intensive training with the agreement that
they serve as wasie Minimization irainers for the Pulp and Paper
ingustry.

Metal Finisning Workshoo:

This workshop was aesigned (0 follow up waste minimization
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: Electiropiating, 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 paper
facilities in the United States.

L.
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$ Tel (212) 6834700  Telex. 261290 Envirocent  FAX: (212)635.5053

© World Environment Center 419 Park Avenue South  Suite 1800 New York, NY 10016 (sa
&

* MISSION

- The World Environment Center contributes to sustainable development worldwide by
swengthening 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, epergy and education.

® Eswblishes and promotes partmerships among industry, government and non-governmentaj
organizatons.

® Serves as a bridge for the exchange of informaton 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.

® 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 environmenta] organization.

* Although independent since 1981, WEC was founded in 1974 with seed funding from the United
Nations Environment Programme. Today the Center is funder by industry, government,
international organizations, corporate or private foundations and private citzens,

Initially, 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
industy into the environmental policy dialogue with the creation of its International Environment
Forum (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 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 Internadonal Environment and
" Development Service (see [EDS).
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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, heaith, 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 voiunteers and other experts, contributed services and materials from industry, government,
academia and non-governmental >rganizations, [EDS provides pro bono assistance worldwide to'
enhance industrial and urban environmental, health and safety management policy and practices.
To accomplish this, [EDS conducts:

® institutional and factory assessments;

e technology cooperation and training workshops; and

e study touts 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 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 outsiinding, sustained and well-
implemented, worldwide environmental policies. 1t may be awarded aunually 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).
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Corporation (1986) and 3M (1985).
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Takarta - Less developed countries
J are increasingly finding them-
selves caught on the sharp horns of
| adilemma as they work to expand

Dr. Emil Salim, Indonesia’s Mini-
ster of the State for Environment

ing session of Megaaities on the
Pacific Rim and the 8urden of Air

Europe’s ecological disaster can be
repeated, Megacities session told

aster thatis Eastern and Cenrral
Europe can easily be repeated, the
United States ambassador warned a
conierence here on air poilution.

]akaua - The environmental dis-

. "We have all heara about in-
dustrial pollution in Eastern
European cities, | can tell you from

Pollution, said policy makers face
ceciding between bagly needed
economic development and ecosys-
tems stretched to their limits.

The minister remarked that the
realization that bumping up agamnst
the environmental carrying capacity
ts creating significant ccnstraints,
comes at an unfortunate time for
less developed countries. Popula-
tions have shitted from rural to
urban areas and urban populations
are growing faster while rural

personal observation, over 25 years
of service in that regicn, that the en-
vironmental disaster there is worse
than you can imagine," Robert
Barry, U.S. Ambassador to in-
donesia, told the February session
of Megacities of the Pacific Rim and

continued on page 6

and Populaticn, speaking to the clos-

Emerging economies face choice,
environment or development

popuiation growtl. dediines.

As an example of environmental
demands, Dr. Salim outlined an in-
formal sutvey he made of his In-
donesicn 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 resuits, 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-

continued on page (

Replacement of ‘Evil Empire’ arduous, daunting task minister says

T’ne vililied "Evil Empire” may be
gone but cobbling together a
workable replacement is proving to
be an arauous and daunting task.

Oleg Kolbasov, the Russtan
Federation’s Vice Minister of Ecok
oqy and Natural Resources, told the
£3rd International Environmert
Forum (IEF) meeting in New York
in October, current coniusion over
jurisc'ctions is rooted in the dif-
ferent types of entities which make
uc the fegeration.

Sume 88 members cornstitute
she Russian Federation. Of that
membership, 20 areas are republics
with their own constitutions, legisla-
tion and governments. By contrast
approximately 50 areas, referred to
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government,

Proiessor Kolbasov toid the IEF
five orgaruzations influence environ-
mental legisiation at the federal
level. The Ministries of Environmen-
tal Protection and Natural Resour-

ces, Public Health and Atomic Ener-
gy deal with environmental issues
along with two committees, the
State Committees on Emergencies

process prolonged by vested inter-
ests resisting change, according to
Professor Nicholas Robinson, Direc-

and Rehabilitation.

At the regional level 17 agencies
are responsible for environmental
regulation in addition tc a number
of local agencies. *Fortunately,
recent reforms have resuited in
some reduction in the numper of
organizations,” he said.

With 20 republics holding a sub-
stantial degree of autonomy, Prof.
Kolbasov commented on the need
for careful management of relations
between the central government ‘A
and the republics. Environmentand ¥ Zt
natural resources are currently the Oleg

rihinee Af traatiae hangoan tha

Kolbasov - Rwssian Federatton's
Vicr Minister of Ecology and Natural

leceral ang fepusHLdN Juvelir
ments. Agreements cover other
areas such as transportation, in-
dustnial development, and railwayr.

tor of the Pace Unwversity School of
Law’s Center for Environmental

Legal Studies and Vice Chairman of
Censolidating organizations and ~ World Environment Center.

implementing new policies Is 3 slow Participating as a member of a

discussion panel with Prof. Kok

basov, Prof. Robinson noted Russian

public opinion shows concern about
the environment. "Western com-
panies interested in investing in Rus-
sia must show, by example, their
concern,” he added.

A complicating element facing

western companies is they are

baing 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-
defined burdens in pre-existing con-
ditions.

N

basov said that while foreign inves-

tors will not be held responsible on

a blanket basis, each situatic 1 will

be looked at case by case. {
L}

Wiy i diniad, b

continued on page
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3
: Corporate group reorganized
Veras promoted, new director named
. The Corporate Programs group of Werld Environment Center (WEC)
has been reorganized. As a result Senior Vice President, James Veras,
has been promoted to executive vice president and a new director of
corporate programs has been appointed. .

Effective February 1, Ramon Alfonso tcok over responsibilities as
director of WEC's corpotate programs including the Internati nal En-
vironment Forum (IEF) and the WEC Gold Medal for International Cor-
parate Environmental Achievement. )

Mr. Alfonso joined WEC after a variety of management positions
with Combustion Engineering and United Technolegies. He founded
ard became president of the Alliance for International Environmental
Studies. The alliance, in partnersnip with Yale and Universidad Lasalle,
was involved in training of industrial environmental managers in Latin
Amenca.

While at United Technologies, Mr. Alfonso participated in programs
of the Center. He was United Technologies’ senior representative to
the IEF and was 3 majof contributor to and supporter of WEC's Country
Profile Program.

WEC's President, Antony Marail, on announcing Mr. Veras’ pramo-
tion, 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 managerment but mainly responsible for relations with cor-
porate parucipants in WEC's Intemational Envircnment Forum and the

«annual WEC Gold Medal program. Under Mr. Veras IEF paricipation
doubled from 3C 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
in day-today management. He will continue to work with companies
of and activities involving the IEF including development of Forum meet-
ings outside of the United States.

Foilowing his graduation frem the Massachusetts tnstitute of Tech-
mology, Mr. Veras spent 33 years with a number of multinaticnal com-
panies before beginning his own consulting practice which eventually
lead to his role at World Environment Center. A

Prague, Jakarta new WEC office sites

World Environment Center (WEC) added emphasis to its worldliness
with the acdi+’=n of two new offices.

Fadlities in Prague, in the Czech Republic, were opened in the fall of
1992 operating with three part-ime staff members. Ludmila Hof-
manova manages the office as country coordinator. Jim Scherer & serv-
ing as advisor to the Czech Federal Committee, and the Ministries for
“he Environment, Industry and Privatization. Radcmir Matyas is a WEC
Senior Fellow who will coordinate activities.

Former PT Goodyear employee, Harry Wiradiputra, was appointed
January 1 to head WEC's new office in Jakarta, Indonesia. Mr.
Wiradiputra assumed his pasition in time to be involved in the February
Megadgties conference.

. staff in the Prague office will be responsible for activities in Eastern
and Central Europe. The Jakarta office, space for which is ceing ac-
quired, will oversee a number of WEC activities in Indonesia incluging

Cdams A Mo, aeimm memd Demipntimm meAlram

WEC currenty operates with headquarters in New York and offices
in Washington, DC; Mexico City, Mexico; and Bangkok, Thailand. A

. i\ . i - -
Berlin 1EF - Former USEPA Adminiscrator William Reilly makes a point at a n.
conference while his German counterpart, Klaus Topfer, listens.

EPA’s carrot & stick work better

than command & control

Beriin - Much remains to be
done before major environmen-
tal goals are accomplished, but
steps necessary to reach the objec-
tives have been established, the out-
going Administrator of the United
States Environmental Protection
Agency (EPA) told a meeting here
of the International Environment
Forum (IEF).

"We may not yet have fully rea-
ized our most important environ-
mental and economic goals, but !
think the path we need to take is
well marked,” William Reilly, who
left the EPA in January, 1993 said at
the December meeting.

The 1992 environment con-
ference in Rio de Janiero established
the political "inkage" between
economic growth and environmen-
tal protection, Mr. Reilly remarked.

"Linkages between the econor.ly
and the environment, accepted as
philosophical truth in many political
and business arcles, are still difficult
to forge in practice.”

Mr. Reiily criticized what he

individual - as opposed to corpor:
- behavior is involved.*

In the last four years EPA has i
posed more fines, penalties and
months of jail time for violators o
environmental law than in the
agency's previous 18 years com-
bined. "But we are adding a new
tool, a carrot that complements t
big stick of enforcement.”

He said government, by defini
the best pollution controls for an
dustry, "creates a disincentive for
technological advancement.”

Community right-to-know re-
quirements, law since 1986, have
rroduced an unexpected result.
;equiring business to repoart the
quantity of some 200 toxic chem
cals released into air, water and
land, corporate executives have ¢
been informed of the waste fren
their own facilities, the result of .
ficient use of process chemicals,
vents and energy.

"It gave corporate executives
streng economic incentive to finc
ways to reduce waste and liabilit

called, "ccmmand and control as save money and . . . improve the
'standard U.S. government operat-  image and build public confiden:
ing procedure” admitting it had im he said.

proved environmerital quality in the

i Subsequently, EPA plet
United States. ubsequently, EPA was anle

get reductions in pollution levels

"But over time it's become ap-
parent that environmental policy
based on prescriptive ‘command

‘ and control’ has many drawbacks.

- BRI |

when the sources of poiluticn are
smail and aiscersed, when

asking. Mr. Reilly adcad 1educti
were achieved, "not just becaus
we asked, but because corporat
ingeasin.y realize thatit's in th
- st mtmemrte b b -
tion." Other voluntary efforts h
achieved "similar results®, he sai
conninued on
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arlin- Current conventional wis-
~/dom is wrong - environmental is-
ses in Eastern Europe and the
hisd World cannot take second
lace to economic development
sthout "serious consequences,”
rof. Dr. Klaus Topfer, the German

. TR )

dbus Topfer - German Minuster for the
nvronment, Nature Consernvation and
Juclear Safery.

»daral Minister for .he Environ-
1ent, Nature Conservation and
uclear Safety; told the 64th meet-
1g of the International Environ-
1ent Forum (IEF).

Prof. Téofer speaking to the
recember ir.zeting, IEF's first ever

munued from page 2
PA's carrot & stick

Mr, Reilly called on multinational
. .npanies to "embrace the revolu-
on of volunteerism," saying to do
2 will help governments address
ressing global environmental
sues with the least burden on
wdustry and society.

*You should be committed to go
eyond compliance, whatever com-
iiance means in a host country. It
»up to you to foster technological
inovation, continuous improve-
sent, he told the group of cor-
crate officials.

Govarnment actions on ecologi-
Al oledrac will ha Airatad By nnliti
sl-pMilosopny ana tneir siate of
<onomic development. Regardless
1 those actions, *voluntary actions
vmultinational corporations will be
‘udal to . . . overall success,”
@ stated.

A

session in Europe, said ". . . we are
often confronted with the theory
that, because of their (Eastern
European and Third World
countries) economic situation, these
countries are not in a position to
take account of the environment.
According to this theory . . . itis
only on the basis of a certain level
of economic prosperity that environ-
mental protection can be financed."

"t believe this is a fallacy which
could have serious consequences
for these countries, not only from
an ecological, but also from an
economic point of view," the mink
ster wamed.

Prof. Topfer told the IEF session
the environment must be viewed as
any other capital asset and treated
by corporations in the same way a
company looks after its other capi

} tal stock. "By taking .. . deprecia-

tion into consideration a company
sets the basis for maintenance of its
activities in the long term. The
same is true of our environmental
capital.”

The minister cited examgles
from a recent German study which
examined the scale of costs of en-
vironrental abuse:

& emission-related building
damage - 1.8 to 3.2 billion
Deutsche Marks per year ($1.13 to
$2 billion dollars US);

B cost to provision of safe drink-
ing - 1.7 billion Deutsche Marks ($1
billion dollars US); and

# soil pollution cost - 22 to 60

billion Deutsche Marks ($13.8 bil-
lion to $37.8 billion dollars US).

Conventional wisdom is wrong - environment must come first

The objective of government en-
vironmental policy "must be to gear

"There can be no doubt preventa- the sodal market economy to-

tive environmental protection is
cheaper than subsequent clean-up,”
the minister said adding, "environ-
mentai protection must not be put
off ... it must be ensured that this
(economic) growth is environmental-
ty compatible and thus can be main-
tained in the long-term.”

In addition to delivering the
keynote address to the session,
Prof. Topfer was also i*s host as a
result of his 1991 invitaticn to the

IEF to meet in Germany. The gather- '

ing was a series of opportunities.
Not only was it an occasion for IEF
companies to meet and hear from
the German minister, it was also an
event for European company offr
cials to be exposed to IEF and to
hear from a leading American
regulator, William Reilly, the outgo-
ing Administrator of the United
States Environmental Protection
Agency.

Commenting on environmental
policy, the minister noted effective
policy requires involvement by both
government and the private sector.
He was aitical of the former East-
ern European governments saying,
"the socdialist command economy”
failed to provide even a minimum
level of regulation.

However, the free market
economy is not "automatically
environmentally compatible,” he
added.

IEF in Berlin sets new records
December's 64th meeting of the International Environment Forum
(IEF) in Berlin, Germany set a number of IEF firsts.

wards" ecological needs.
Government policies which set a
*dear framework" of law and in-

"There can be nodoub( prmruau‘ue‘
environmental protection is cheaper than
subsequent clean.up®

World Environment Center’s (WEC) Executive Vice President, James '
Veras, responsible for the IEF, reported the Forum’s meeting in Berlin
was the first [EF session held outside of North America.

A second milestone for the IEF came from its speakers. For the
first time, an IEF audience heard from two senior environment ministers
at the same session. Prof. Dr, Klaus Topfer, the German federal Mini-
ster for Environment, Nature Conservation and Nuclear Safety: and his

CLaUihiy AT i L C i L PG Ty, UK sl s s e

of the U.S. Environmental Protection Agency (EPA), both addressed the
meeting.

With two high quality speakers, it was not unusual that the forum
should have its largest audience, the third accomplishment for the Berlin
meeting. A

tegrate environmental and business
concermns, will trigger "the supe-
riority of market mechanisms®
generating corporate "interest® in
protecting the environment.

*In order for an ecological
market econorny to function,
cooperation is required between
the state and trade and industry."
The minister added, "however, it is,
in the final analysis, the state which
bears ultimate responsibility for en-
vironment policy and thus must en-
sure the measures that are neces-
sary are implemented even if they
meet with opposition from trade {
and industry."

The countries of Central and East-
ern Europe have *dramatic ecologk
cal legacies” which they cannot over-
come on their own. Similarly,
countries of the Third World have
equal need for assistance from the [(
industrialized countries.

"Thaen ldnvalanina) Fanneror
also have a moral nght to aid since
it is beyond doubt that many global
environmental problems have bxun
caused by the industrialized

countries.'r A |l
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New program offers traini

Did Iraq and ©:e coalition forces
of Desert Storm go to war be-
cause of cultural misunderstanding?
That's the conclusion the Saudia
arabian Ambassador to the United
5tates came 1o as the air war began
aver Irayg on January 17, 1990.
>tince Bandar bin Sultan, who's
fiews were reported by Bob Wood-
wvard it his book The Commanders
Simon and Schuster 1991), is said
0 have been involved in negotia-
ions between irag, the United
itates and Saudia Arabia following
‘ag’s invasion of Kuwait.
The mass destruction of war
3y be an extreme example, but it
; the worst possible result when
eople from different cultures fail
3 understand each other because
f their differences.

- e < R AT il
Intercultural training program - Canswlant William Moss makes a point dunng
the fint intercultural training program. WET's Director of Training, Peter Beckschi,
is seated at lefi.

5

Responding to the increasing
Iobalization of business, and the
2sulting higher potential for mis-
nderstanding, Woild Ervironment
enter (WEC) s now offering a pro-
fam tc expose international busi-
ess to the need for sensitivity in
ansitions between cultures.

during a compressed, oneday ses-
sion in New York last October.
William Moss, a consultant with
extensive experience in intercultural
training, and Peter Beckschi, WEC's
Director of Training, lead the ses-
sion for 20 representatives from
companies participating in the Inter-
nation>| Environment Forum (EF),
"Lack of cultural, human sen-
sitivity is one of the most potant bar-

riers to the flow of information,*
Mr. Beckschi said.

To overcome that lack of sen-
sitivity the seminar examines a five
dimensional "model.” Mr. Moss
said this model is used by a number
of multinational firms, such as Royal
Dutch Shell and British Petroleum,
to define cultural differences.

Among the areas covered are
the way a culture creates authority

JThe program, "Training for
lobal Diversity: Understanding the
uman Factor,” was offered

J structures, the role of persor.al iden

tity and integration with groups,
and tasks and relationships.

The objective of the program, ac
cording to Mr. Beckschi, is to give
participants a working "mental
model” of hnw different cultures
operati. As a result, there should
be l2ss anxiety for people who must

comprehension of information
passed between cultures.

*At the urging of a number of
companies, WEC began looking at
this area in the context of transfer-
ring information on and as well as

i awareness of environmental, health

and safety issues to other cultures,”
Mr. Beckschi remarked.

Following the October seminar
WEC was approached by companies
to otfer the program to employees.
One in-house session has been con-
tracted and Mr. Beckschi said
another seminar, open to IEF com-
panies, will take place May 13 and
14 in New York City,

Seating at seminars is lirnited.
Additional information is available
from Mr. Beckschi at WEC, A

1992 marked a decade of par-
3fation for ten companies of the
ternational Environment Forum
iF).

A comerstone of World Environ-
ent Center (WEC), the Forum, cur-
ntly a aroup of some 60 multina-
nal manufacturing companics,
2ets several times each year for
f-the-record discussions on en-
onmental, health, safety and
iource management issues with
vior policy-makers from around
2 world.

At an October 14, 1992 dinner

Chairman and Vice President of
ied-Signal, Inc., Edward Callahan,
3 Professor Nicholas Robinson,

e Chairman of the WEC Board of
ectors, presented plagues recog-
‘ng corporate participation and

ressing appreciation for con-

Jed support.

'Zc.Jmoanies recognized were:

? Minerals, The Dow Chemical

Ten IEF companies mark 10 years

yeans of participation are (left w right) Emie Rosenberg of Occidental F. :roleum,
Robert Dostal of Dow Chemical, David Benforado of 3M, John Kelly of Exxon
International, James Hildrew of Mobil Oil, Rita Ewing of BHP Minerals and IEF
Chairman Edward Callahan of Allied-Signal.

Company, Englehard Corporation,
Exxon Corporation, 1BM Corpora-
tion, Mobil Oil Corporation, Occiden-
tal Petroleum Corporation, 3M Cor-
poration, Unocal Corporation, and
Westvaco Corporation,

Employees of the ten firms have
contributed countless volunteer
hours to the Center as a whole and
‘he International Environment and
Development Service {IEDS) in par-
ticular. 1EDS is a technical coopera-
tion erogram providing professional
devejopment and sharing of environ-
mental expertise around the world.

Organizations eligible to par-
ticinate in the 'ZF are multinational
manufacturing or piocessing com-
panies with production facilities in
more than one country and 3 desire
to contribute to jlobal sustainable
development by strengthening in-
dustrial and urban environmentaf,
health and safety policies ann prac
tices. A

—
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. Time away from government refreshes, revitalizes, gives perspective

“n the continual struggle to main-
-tain contact with customers, it is
nportant for an organization,
utlic or private, to keep employees
urrent en their dients’ perspectives.
Many large organizations en-
aurage employees to work outside
 the ir.stitution for a period then
atumn bringing a new, refreshed in-
ght. Through the Intergovernmen-
3l Personnel Act the United States
overnment enabies its employees
> take fixed-term positions with
ther governments and non-
ovemmental crganizaticns. For
se employee, it is an of portunity
3 develop new skills, learn how dif-
arent organizations function and
aturn with a new perspecive.
World Environment Center
WEC) has benefitted from this pro-
ram. Robert Hardaker, now a
enior fellow in WEC's Washington
ffice, came to WEC having been
ne of the onginal nmployees of
he Environmental Protection Agen-
y (EPA). In aninterview with Net-
vork News, Mr. Hardaker talked
bout his govemment career, its
hallenges and the satisfaction of
is job at WEC,
letwork News: What did you
.ope to accomplish by particpating
1 this exchange?
Ar. Hardaker: In mid-1991, |
ame to a personal condusion |
\eaded to spend some time outside
if EPA, to reinvent myself. There
vere 3 few things | wanted to ac-
smplish. | felt | needed to get
ack in the environment, working
.n real, ontheground issues. In
warticular | wanted to ‘work on inter-
ational environmental issues and
o look at approaches to govern-
nent/industry cooperation. 1also
vanted 1o see whether | could have
« more effective and more satisfy-
g impact on problems from out-
ide of the bureaucacy.
{N: How does that relate to your
PA job, your perspective at EPA.?
Ar. Hardaker: | like to think | have
svorked in a variety of programs in
se-federal environmental
u2aucracy looking for better ways
3 deliver government services,

Y S ]

:f the stakehoiders and butiding

state and local environmental
management capadty.

NN: Do you think that influenced
your desire to look outside of
government?

Mr. Hardaker: In some ways, yes.
If you are familiar with TQM (total
quality management) you know a
kzstone of TQM is identification
with your customer. That's impor-
tant for government too tecause it
is easy for government employees,
aftzr a time, to come to believe
their client is government. it's not.
NN: Do ycu know why you felt
that need to see the world from the
other side of the fence, as it were?

works) are enormous, but pretty
much whatever you do has an im-
pact. You can see it in the faces of
the people with whom we work. |
feel that I'm having a real effect.

Now | may have been in a really ad-
vantageous position from the start
because it was an extraordinary
conddence that | met (WEC Presi-
dent) Tony Marcil just as the Mexico
program was about to begin.

At EPA | did a lot of work shaping
programs and initiatives. With the
Mexico program | have had the
chance to develop the program con-
cept then actually working on its im-
plementation.

NN: What will you take back to

"If you really are intent on having a perceptible

impact, if you really crave it

WEC is the place.”

Mr. Hardaker: I've been working
in government for 20 years. | real-
ized | needed to get out with my
real clients and see the government
from their perspective. To me the
experience will clearly help me to
do my job better.

NN: What arrangements lead to
your coming to WEC?

Mr. Hardaker: For all intents and
purposes, I'm on loan to WEC from
the EPA. Once | decided | wanted
to work outside of the EPA |
received approval from the deputy
administrator for twoyears 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 incredib-
ly satisfying.

If you are really intent on having a
perceptible impact, if you reaily
course, the environmental problems
in these countries (where WEC

EPA, both personally and profes-
sionally, from your expenence?

Mr. Hardaker: Well, first of all, I'l
take back a feeling of renewal,
revitalization. Second, I'll also take
back a sense of the environrmental
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 weuld ycu say to a staff mem-
ber or colleague who asked about
the wisdom of and the expenence
from this kind of activity?

Mr. Hardaker: | would, without
question, recommend the ex-
perience particularty if it was with
an organizaticn like WEC.
NN: You transferred from a large
organization into a much smaller
one, how does it feel?

Mr. Hardalier: It has been a
definite challenge shifting from a
large government system to a small

have also moved from doing a lot

of talking about problems to doing
a lot about them.

Working on the Mexico project has
the additional demand of moving

- from thinking in terms of U.S. aul

ture and problems to thinking
about those of Latin America.

NN: Are there cther aspects to
your servic2 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 penod
of about two weeks.

3o far, it has been a truly wonder-
ful, growing experience that, as we
often hear from the volunteers,
gives back way more than it takes!
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 internationa! environ-
mental and trade-related issues and
1 was working in his office on a
range of international environ-
mental problems.

My first boss in Washington an-
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. Hardaker: | 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
slrong emEnasis on managing
domestic water quality programs.

I have worked on a number of chal-
lenging pregrams including develop-
ment cf the new National Pollutant
Discharge Eurnination System and
development of an innovative coera-
tions and maintenance training and
technical assistance program for
waste water treatment faclities.
Just prior to coming to WEC, |

viime mealam dlemeas o ths CDA
administrator’s Office of Coopera-
tive Environmental Management. A

«etwork News, Vol.12 M1
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Joint Megacities initiatives to continue

akana - Eight of the world's
Jmegacities, home for over 75 mil-
lion people, have agreed to con-
tinue a series of joint initiatives to
address problems of urban air pollu-
ton. -

Delegations representing the
dties agreed, at the conduding ses-
sion of Megadties on the Pacific
Rim and the Burden of Air Pollution,
to ustablish a permanent steering
committee of city representatives to
work on common air quality issues.

Over the next two to five years
the aties will attempt to address ex-
isting problems and transfer and im-
plement new air pollution tech-
nology and techriques. The role of
the steering cominittee will be to
support vanous national initiatives
by providing facilities for exchange
of information between participat-
ing aties.

Organization of the permanent
steering committee began immedi
ately ‘ollowing the February
Megacities meeting here.

Among the projects the aties
will undertake are harmonization of
ambient air quality standards, emis-
sion monitoring and coordination of
air pollution prcgrams within the

region and exchange of information
on existing technology and techni-
ques.

Each of the eight cities participat-
ing in the Megadities meetings wilt
appoint a representative to the

steering committee. World Environ-

ment Center (WEC), one of the
meeting organizers, will provide sup-
port se:vices to the steering commii-
tee. WEC will also assist the cities
by aiding the steering committee in
idenufying projects, organizing time-
lines, and preject monitoring and
evaluation.

Participating in the four days of
Megacities meetings and the new
committee are representatives of
the cities of Bangkok, Jakara, Kuala
Lumpur, Los Angeles, Manila,
Mexico City, Singapore, and Taipei.
The meeting’s examination of the
stipulated prinapal emissions
source, mobile source, was aided by
the release of a two volume report
prepared at Cilifornia’s South Coast
Air Quality Managemert District in
the summer of 1992,

Megadities was organized by
WEC with assistance from the
Mansfield Center for Pacific
Affairs.

A A )

continued from page |

Problem urban growth unstoppable

makers to focus on four principal
areas: resource management, waste
management, human resource
management and rehabilitation and
enrichment of the prevailing
environment.

Once those factors have been
controlled, the focus can then be
shifted to economic progress
through development of those
eiements,

Four days of Meqgacities meet-
ings in February were attznded by
90 peogle from the dties 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 aties 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
rainister 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.

Lavina the statstical ground-
CELIA L LD i 3 RHNIaIAD, b,
Soeriaazmadja noted the global
urban pogulation has grown from

continued from page |

Pollution transnational problem

the Burden of Air Pollution.

"Cities there (Eastem Europe)
are an environmental nightmare
and | fear the mistakes made in East-
ern Europe will be repeated else-
where,” Ambassador Barry wamed
conference participants induding
over 60 representatives from eight
major cties of the Pacific Rim.

He said the Megadities meeting
represents an important landmark,
*(it).reflects the realization that
none of us can afford to pursue
economic growth blindly, relegating
environmental protection to secon
dary importance.®

*Pollution is a transnational prob-
lem ..". we are all in this together,*
he added.

Speaking at the opening of the
four-day Megadities symposium, the
ambassador told aty 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, | do not mean to sug-
gest that we must cease all in-
dust:.alization or economic develop-
ment. That is obviously impossible
and undesirable. But!do mean
that sustainable economic growth
policies must become the norm,
with sodal and environmental
needs factored into planning.”

Commenting on American technk
cal and regulatory initiatives, the

ambassador said progress has been
made, "but more needs to be
dore.” In particular he cited the
need for American companies to
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
and with other countries in the
region to promote sustainable
economic growth," Arnbassador
Barry said. He told city repre-
sentatives the United States does
not have all the answers. [t does
have considerable experience with
environmental technologies that
can be “helpful.”

Four days of Megadties meet-
ings were attended by repre-
sentatives of the dities of Bangkok,
Jakarta, Kuala Lumpur, Los Angeles,
Manila, Mexico City, Singapore, and
Taipei. The meetings, following up
sessions heid in the summer of
1992, heard a senes of technical
reports and concluded by organiz-
ing information sharing and action
programs to address urban air
pollution.

Megadties was organized by
World Environment Center (WEC)
with assistance from the Mansfield
Center for Pacific Atfairs. The
United States Agency for Intema-
tional Development, the United
States/Asia Environmental Partner-
ship and the Environmental Protec-
tion Agency provided substantial
funding for the event with addition-
al finandng from Taiwan and WEC.

A

under 300 miilion people in 1950 to
over 1.3 billion people in 1992,

if the urbanization trend con-
tinues over the 1990s, the world’s
urban population will reach two bik
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
megadties must improve their
productivity and quality of urban en
vironment wiil be key tc accomplish-
ing that goal. The assistant minister
[ESPRRTY I < PRRTT PRUr
ment will rasult in "better income
generating activities” producing

Mo G Sl

*higher productivity of human resour-
ces” in urhan areas,

Future development of the
megacities will be a fine balandng
act. Improved productivity and en-
vironmental quality may add to
problems confronting the dties by
increasing their desirability and
generating increased migration
from rural areas. .

Solutions to the problems of one
of the megacities may lie in the ex-
periences of another, In some
cases, the assistant minister said,
one aty's failures may tumn out to
LS IRV 5 Rl B R e o
of the diversity in conditions be-

tween the dties. A
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Waste minimization demonstration
_East Europeans show pollution prevention can be prohtabk investme: -

f you made a one-time invest-
ment of $5,000 and earned a
return of $90,000 a year following

the first year and for every year
thereafter, would you consider it a
worth-while investment?

hat is a ccnservative estimate
of economic returns to be eamed
by a Polish industnal facility par-
napating in a waste minimization
demonstration project run by World
Environment Center (WEC). The
early months of WEC's program,
funded by the United States Agency
for international Develcpment
(USAID), shows the potential for
even larger finanaal returns at
other project sites.

Establishing a value for the posi-
tve environmental impact of the
program s not as easy as calculat-
ing the economic benefits but the
results are equally profound, accord-
ing to Romuald Michalek, WEC's
Vice President for Central and East-
em Europe’s Region |.

Improvements at this Pclish
plant should see air emissions of or-
ganic carbons alone drop by about
10 metric tonnes per year.

Teams from WEC's International
Environment and Development Ser-
vice (IEDS) are running a senes of
demonstiation projects at targeted
industrial plants in Central and East-
ern Europe. The main objective is
to transfer technology and techni-

“$5,000 invested in
waste reduction earns
a return of $90,000 a

year . .."

ques to build local pollution reduc-
tion capabiiities and show eccnomic
benefits from the use of low-cost
and no-cost waste minimization
techniques.

eligible to participate in the pr:;-
ject.” Mr. Michalek said. “Facilities
must meet five cntenia.”

First, and perhaps most impor-

tant, plant rnanagement must be in-
erested in and committed to the
project. As an indication of commit-
ment company executives must sign
a participauon agreement. "There
1s no question about it, top plant
management must be committed to

in Bxdgoszez, Poland.

E-rscrn i .
generis =< It sy o wnich
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Waste Minimization - A lighter moment during a tour of a WEC demonstration
project.  U.S. Ambassador o Poland, Thomas Simons, feenter) and U.S. Consul
General in Pornan, Chnstian Kennedy (nghy) uere briefed by Jerzey Ossouski,
General Director of Organtka-Zachem, (left) and WEC officials at company facsliries

the project,” remarked Tom
McGrath, WEC's Vice President for
Central and Eastern Europe’s
Region Il

Second, the facility must have
serious pollution problems and op-
portunities for waste minimization,

Third, the company must be in
an industnal category important to
the host country. With the cond
tion of economies in the region, an
early focus on key economic sectors
is important to the countries, Mr.
Michalek said.

Fourth, the plant must be
economically viable, If the
enterprise has not been privatized,
it should be a candidate for govern-
ment divestture.

The fifth, and key criteria, is the
site, when feasible, must be within

Danube River. USAID, The World
Bank and other organizations are in-
volved in programs to improve the
quality of the Danube.

sumed mezns lower quantities of
waste, for the plant, the
diminished waste stream means
reduced environmental liabilities
and improved opportunities for
relationships with westem com-
panies.

The old centrally planned
economies of Europe curbed plant
reinvestment in favor of directing
profits to large, national undertak-
ings. Projects important to local
management were given lower
priority.

Minimizing waste should occur
at source, Mr. Michalek said. To
take advantage of economic and en-
vironmental benefits, local manage-
ment needs to be in a position to
decide prionties and make choices.

A typical WEC waste minimiza-
three peopie: anindependent con-
suliant, an expert and a WEC staff
member. The team works with
management and staff, both at and
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"One of the thmgs we are tryir
to do is work ourselves out of a
job," Mr. McGrath said. WEC
teams assist with establishment of
plant-wide waste minimization cor
mittee structure and provide train-
ing programs to educate plant sta'
and management, local inde-
pendent consuitants as well as rep
tesentatives of other area plants.

Depending on the project, ume
may be divided between plant
process matters and taining of
staff and management in waste m
imization activities.

"We are working to promote th
spread of waste-free technology
and techniques througnout the
region like the ripples created whe
you drop a stone in a pool of
water," Mr. McGrath ccmmented.
To avoid reinventing the wheel,
teams also aid in seeking out case
studies and other sources of infor-
mation useful to project participant

"We are working to
promote the spread of
waste-free technology

. like the ripples
created when you drop
a stone in a pool . . ."

The waste minimization project,
a first for WEC, was conceived and
designed by WEC staff working
dlosely with both Washington-based
and field staff of USAID. By
Aemponctratina tha arnnAmic
penent of waste reguction at
source, the old state-owned com-
panies develop their own motiva-
tion to achieve the uftimate 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 intemnational environmental management.

To be eligible, a corporation must H3ve substantial international
operarions with an outstanding, sustained and well-implemented en-
vironmental policy. Submissions are evaluated by an international jury
of distinguished, independent, multi-discplinary, muitinational experts
from industry, academia, government and non-governmental organiza-
tons. The jury assessment of the submissions seeks a corporate policy
demonstrating positive environmental practices, clear examples of that
policy and leadership in the international environmental field.

Industry, organizations, governments, assoaations, institutions and in-
dividuals may submit nominations. Self-nominations are also accepted.
The submission deadline is August 2, 1993 with the jury announding its
deasion 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. Previcus recipients include The
Procter & Gamble Company, Rohm and Haas Company, 18M Corpora-
ton, The Dow Chemical Company, The British Petroleun Company, E.1.
du Pont de Nemours & Co., Exxon Corporation and 3M Corporation.

Additional information is available from the Center. A

conginued from page |
Russians seek money & clean technology

PpprY > Pl

The vice minister acded, "Russia
encourages foreign investment but
is seeking experienced investment,
investment that brings with it high
and dean technologies.”

Established in 1891, the Ministry
of Environmen'* und 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 ang
economic activities ranging from ex-
isting industry to agriculture and
use of water, forests, and other
biolcgical resources.

Prof. Kolbasov noted new
tederal laws have been passed set-
ting standards for air, soil, drinking
water and food. Others are being
developed based largely on current
European Community standards. A

experienced
investment that bnngs with it high and
clean technologies.”

is  secking investment,

NETWORK NEWS s puotished by the World Environment Center (WEC), an in-
dependent, not-for-profit, nonadvocacy organizaton. Founded in 1974, WEC
contnbutes to sustainable development worldwide by strengthening industrial
and urban environmental, heaith and safety policy and practices. Through three
complementary programs, WEC serves as a bndge for the exchange of informa-
tion and expe: ise among industry, government, and non-governmental organiza-
tions.

WEC receives funding, inkind resources from industry, goverment, national
and intemational agenaes, foundauons and private ctizens. Volunteer expert ser-
vices are the hallmark of the Center's programs.

WEC President & CEQ
Editor
Tel: (212) 6834700 W Tix: 26290 ENVIROCENT M Fax: (212) 683-5053

Antony G. Maral

Brenton Harding

WEG

World Environment Center
419 Park Avenue South, Suite 1800
New York, NY 10016 USA

Address comrection requested
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Constructed wetlands

Mother Nature’s good idea finding new rol» in wastewater treatment

I\/Iarsh. swamp, bag; call it what
you wiil but unfcriunately, the

area between water and ary lang has
long been considered wasted. Any
value in this terrain nas been for
conversion to other uses.
These tracts are now being looked
at from a different perspective, as a
natural resource that can be used,
wrth few chanoes, to benefit the com-
munity. A subsiantial new value may
come from recognising what these
areas, now referred to as wetlands,
really are — giant biologicat filters.
Statistics clearly show the extent
of wetland conversion. it is esumat-
ed the United States originaily had
.215 million acres of this marginal
land. About half of that total, some
116 million acres, has since been

trrrricrTen to cther tes, mosty
agr.cuiture. Preservation by private
orgamizaticrs, sucn as L .cks

Cornutructed wetlands ~ A senes of open lag

Umamitad ar gevarmmants has been
onenied 10 conservation of water-

Seow alal

oons and areas planted wath nanve wetland

plans are wsed t create an envronment resembimg this naneral swampland

Usir 3 natural or man-made wet-
lands for waste-water treatment has
many advantages. Conventional
methaods are energy intensive with
facilities using large volumes of elect
cal and mechanical power as well as
chemical and biochemical techniques

By contrast, wetlands use solar
power, photosynthesis, to take up
and assimilate poliutants. They even
produce beneficial by-products in-
cluding nutntion for bacteria, fungi
and other micro-organisms that
assimilate and metabolize pollutant:
and as food and cover for animals
who frequent them.

Lisa Raudelunas, the World
Environment Center’s Project Manage
for Asia, says knowledge of wetlands,

See Wedlands on page i

Program addresses cement dust  Success of Polish program
major Near East air problem

ement. it is the main construction
Cmatenal in the Near East as it is in
many parts of the worlid. In the Near East
itis also one of the largest sources of air
pollution, particularly around Cairo.

Past efforts to address cement dust
problems did not seem to reach expec-
tations. However, in recent years the
region's industry has shown renewed
interest and begun to take steps to
address the issue,

To assist 1n that process the World
Environment Center, through the
volunteer technical experts of its Inter-
national Environment and Develop-
ment Service, undertook a numper of
environmental assessments at Egyptian
cement plants. [EDS recewves funding
from the United States Agency for
International Development.
¢ According to George Lombardo, the
Center's project manager for the Near
[ S P S
_pendently ot each other, identified
many common problems.

The assessments also identified
."phenomenal...unbehevable” economic
benefits for dust reduction, remarked
Jim Parsons of the environmental
consulting firm Apco S2rvices, who con-
ducted sever:! echnical assessments.

Mr. larsons tries to resist overstat-
ing th= - - . :ansequence but
notes : ~zr -t ~ave found many
tons of rned cement being vented
from marufactuning facilities, He saia
he ok« ; «th an Ezyutian company
offita o.ng, “if vou will 5ve us the
prog.ct we mllcactor e v o vear, we
irdmantar oo of
oome s dust cotler o~ stem.”

wil' ozn -
hare

/Mile the SgyTtian .rcust v shares

. Svonere 3y e caertsoaycf
oAl seiutang M s roatdo
rema- 4 tnac e ooy T ayptian
indus' . oL uy e anviron
ment. ~escr aigraty et S nrp

the Nuticr . wote o wnstiy 2 ar ngr

visibiirty, it presents a platform from

which to introduce other environmen-
See Cement Dust on page 2

outlined for Vice President Gore

arsaw—When the boss is in
W".‘m ve. want *a make sure
everyl ~o ;o2 arg he or she
leaves wrth o "avcracie impression,
That was the cna.enge that faced
staff of t-2 Unitec States embassy in
3733w, Poland wner Vice Presicent
* Gores.ted earier this sprirg
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for International Development's
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w Cement dust targeted in Near East project ................ ...
m Polish program gets vice presidential plaudits. .. ... ... .

m Reports From The Field
o Bangkok...
o Jakarta .
o Mexico City... ... ... ..

® Eastman Kodak & Xerox collaborate on Thaivisit . ... .. .

Warsaw office cailed on Tom Pluta
at the Worid Environment Center’s
International Environment and
Development Service.

Mr. Pluta said he knew just the righ
person: Roman Kasperczyk, coordinato:
of waste minimization at Organika-
Zachem in Bydgoszcz. The chemical
company is on the leading edge of
commercial and environmental issues ir
Poland. While Zachem could be consid-
ered part of Poland’s environmental,
heatth and safety problems it is aiso
playing a major role identifying issues
ang finding effective solutions.

it took some convincing but Mr.
Pluta persuaded his Polish contact to
make a five minute presentation on be-
haif of the nation’s business community.

“Poland and other countries in
Central and Eastern Europe face
severe environmental problems the

emphasized development at all cost.*
Mr. Kasperazyk toid Mr. Gore.

Managers of Polish companies are
now confronted by the need for envi-
ronmental sensitivity while operating in ‘
new, competitive regional and global
markets, he said.

See VP Applauds on page 2
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Conanued from page |

VP applauds USAID/WEC efforts

* “Meeting the environmental chal-
lenge is a considerable task we must
undertake because the management
and staff at our company...are citizens

of the town of Bydgoszcz as weil. Each _

day, ‘with our neighbors, we see, smell
and teel the waste matenais generated
by our plant.”

Mr. Kasperczyk descnbed the on-
gins of the company’'s waste minimiza-
tion program and its growth to the
point at which the company needed
experience beyond its capapilities.

“We are fortunate to have been
acie t0 continue our initiatives by
accessing new expertise. With the
assistance (of USAID and WEC) we
have been able to draw upon North
American experts to advise us on cur-
rent low-cost and no—cost technology
and techniques.

°...waste minimization has a com-
prehensive impact. Our environment
is deaner. Our company benefits,
making it mere competitive, tecause
we have become that much more
efficient producing more products

,using fess raw material and less
energy.” Mr. Kasperczyk went on to

tell Mr. Gore that his company
intended to “build on our accomplish-
ments and spread to our countrymen
the knowledge we have gained.”

Mr. Kasperczyk told the vice presi-
dent the program, when fully imple-
mented, has the potential to save
Organika-Zachem some $2 million (U.S.)
per year as well as realize significant
reductions in plant waste ermussions.

In his remarks, Vice President Gore
complimented Mr. Kasperczyk on his
presentation and was delighted to
learn about USAID's invoivement in
the successful undertaking.

The Organika-Zachem program is
a joint, one-year demonstration with
WEC The objective 1s to demonstrate
measurable environmental and eco-
nomic benefits resulting from low-
CosUno-ost waste minimization at
selected sites and subsequently intro-
duce these pracuces to other industnes.

The company’s waste minimization
program, discussed in more detail in
“East Europeans show pallution pre-
vention can be profitable investment”
(Network News, Vol. 12, No. 1; Winter,
1993; pq. 7), is continuing. A

conenued from page |

WEC & UN focus on cement dust

nng that knowledge. WEC is now
working with Suez Cement, govern-
ment and private industry to establish
a model faality. Mr. Lombardo said
having others participate in the pro-

tal, heaith and safety concepts for the
industry and other industnal sectors.

WEC formulated a plan to pursue
dust reduction through a program
with ¢n Egyptian company serving
as a model. In planning the program
Mr. Lombardo found the Vienna-
based United Nations Industrial
Development Organization (UNIDO)
was working on an event for senior
cement plant management.

A decision was made to supplement
the UNIDO presentation by a session
for plant operational staff. According
to Mr. Lombardo, WEC focused on
plant engineers because, *you can get
it (dust reduction) done, but you need
to empower local plant personnei.”

Rapresentatives of state-owned and
private cement companies, government
and private consulting firms attended
the two sessions in March. USAID fungd-
ing allowed WEC to bring cement
oHicials from Tunisia, Morocco and
Jordan to Cairo for both events.

O ASJUesull, S yuel wement
Company, a semi-private Cairo corpora-
tion, expressed interest in the project
committing itself to improving 1ts own

“dust contral technigues and transfer-

Cement dust~Volunteer expert, im
Parsons, makes notes durmg a dusey tour
of a Egypnan cement plane.

qram makes oiutions maore readily
WEC will be conducting ather

related actvities in the Near East, and

other areas of the world, with volun-

teer experts. A
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Wetlands prove useful after all
Thai projects test applicability

as an environmental technology,
has matured. The current state of
the technology owes a great deal
to work by the Tennessee Valley
Authority (TVA), the electric utility
founded during the depression to
provide power in the southeastern
United States.

WEC, along with a TVA-based
organization, has begun working
with the concept of constructed wet-
lands for effluent treatment in
Thailand. Ms. Raudelunas says the
kingdom's infand waters are becom-
ing increasingly polluted with urban
and industrial contaminants, For a
country which lives along its water-
ways, their deterioration motivates
the government.

Through TVA's work, constructed
wetlands have “proven an effective
technique” for waste water treatment
in the southemn United States. Ms.
Raudelunas says the technology has
yet to te proven in uopical dimates
such as those of Southeast Asia.

Thailand has a number of attrib-
utes which make 1t a particulariy
good candidate for this technology.
The Center, with funding from the
United States Agency for Intemational
Development, is serving as a bridge
between wetland technology and
areas in need. So far, WEC has
assessed a number of municipal and
industrial sites as possible candidates
for constructed wetland wastewater
treatment pilot projects.

Ms. Raudelunas says the Center is
tapping into TVA's wetlands exper-
tise through Sicentennial Volunteers
Incorporated (BV1), an arganization
of retired TVA employees.

Once locations have been chosen,
BVI staff will prepare designs for
wetland treatment sites. Planning
and construction involves more than
the apparent haphazard approach
favored by Mother Nature. *!t’s
relatively simple. they can do it on
anapkin,* Ms. Raudelunas says of
designing a wetland area. She adds
the more complica:ed aspect of the
project is chaosing proper vegetation.

Constructed wetland eiements,
Teieffed {9 Jdy wwiy, o llain >eLliSily
of marsh, planted with native vege-
tation, and open lagoons. Designers
attempt to “optimize what's there,”
Ms. Raudelunas says, when plan-

ning a cell. Where necessary, the
site, sometimes as large as 25 acres,
is graded and compacted to pre-
vent effluent leaks into the natural
water table.

While cells may be planned on
a napkin, the biological design of
systems depends on balancing a
number of factors such as type and
quantity of nutrient to be removed,
land available, and overall intent
of the project.

Contaminated water circulates
between cell elements based un the

Wetland vegerarion ~ As westewater av-
vi. througn wedand ceils, effluent matenals
ather senle ow ov are drown ous by vegew-
won or bactena.

amount and type of pollutant. Once
the circulation process is complete,
with contaminates either settling or
being drawn out of the effluent, the
clean water is released into the nat-
ural water system.

Wetlancs technology is currently
focused on biological waste, however,
a U.S. recearcner nas found water
vegetaticn that appears to be capable
of dealing with toxic wastes, WEC's
projects in Thailand will be focused
on municipal and industrial waste-
water ang will “ideaily” be carrying
out tertiary treatment of effluent.
according to Ms. Raudelunas.

The TVA, headauartered in
Knoxville, Tennessee, operates hydro-
electric dams and other power gener-
ation facilities 1n and around the state
woRhiieen, s ndudenunas says
the authority may well be one of the
world's leading experts in this area
after having canducted considerable
research on consiructed wetlands. A
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WEC offers wide range of training programs for and by Mexicans

MEXICO ATY

The office is playing a key role in an
aggressive industry and government
progfam to improve Mexico's
environment.

A staff of ter: Mexicans is manag-
ing training and other programs
which both directly and indirectly
address the country’s environmental
issues. In Ciudad Juarez, WEC conuin-
ues tc make progress with industry
and government to develop an indus-
triat and municioal sewage treatment
facility. As WEC Network News report-
ed (“Partnership builas plants”;
Network News, Vol 11, No.2), miillions
of gallons of raw industrial and munic-
pal wastes flow through open ditches
In ang around e torder commun:ty

Arrangements have been con-

cluded to finance construction of two

“waste handling facilities and com-
pletion of an enclosed sewer system.
The project is an example with strong
potential for application in other
communtties.

Discussions are now taking place
with the Uniteg States Agency for
International Develaopment and the
InterAmenican Development Bank to
extend this concept to other areas.

Among the indirect environ-
mental, health and safety initiatives is
a comprehensive, skill-building sertes
of nine-week training courses offered
around Mexico to raise abilities of the
country’'s consuitants. The 270-hour
course, run 1n four Mexican centers

so far, utilizes 46 Mexican profes-
sionats 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 offerad
since August. 1992 attended by 130
protessionals. Not everyone passes the
rigorous course although the attrition
rate in the first two seminars is rela-
tively low. (Two seminars were in
operation in Guadalajara and Tijuana
as [EDS Review went to press.)

Other educational programs have
addressed emergency response and
prevention, environmental risk assess-
ment, air quality monitoring, and
plant waste mimmizaticn.

In its second year of operation t
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 pili
project to develop the Technology
Transfer Clearinghouse. Users are ab
to obtain information from commer-
cial and government data bases, tect
nical experts, and procuct ang servic
vendors. Material is available in a
number of formats inciuaing on-line
access, read-only compact disks and
reference books.

The experience frem this pilot pre
gram will be used to structure similar
systems for WEC's offices in other
areas of the world. i

Newest office implementing waste & accident prevention programs

JAKARTA

Estabrished in January, 1993 WEC's
three-memper office is currently focus-
ing on waste minimization, acciaent
prevention ana emergency respcnse
actvities,

Waste Minimization

= This project has two objectives:
first, to strengthen private sector
capabilities to minimize discharge of
pollutants while mamfammg, or even
ennancing, economic efficiency. This
cbjective 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 ingustry and govern-
ment to promote development and
enforcement of more effective waste
mintmization ano poilution
prevention policies and reguiations.
WEC currently operates a numter
of successful waste minimization pro-
grams in Central and Eastern Europe.
Lessons iearned there proviae a good

USAID-funded

BANGKOK
YR, Sl
cperation for WEC in Thailand.
Ouring that tima the Center's acitvi-
ties have grown considerably. Funaing
for WEC Thailang's activittes comes
larg:ly from the Unitea States Agency
for International Development.
Those rescurces have allowed the

pedUATw G opdl
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As part of Apnil activities s

urrounding awa

3

rding of the ninth WEC

Gold

Medal for international Corporate Environmental Achievement, direc-
tors from the Center’s foreign offices were in Washington D.C. to pro-
vide updates on their activities. These are highlights of their reports.

starting point from which to examine
Indonesia’s particular needs. The ini-
tial focus 1s on the pulo and paper,
textile and metal finishing industries.
Projects begin with an assessment
conducted by industry experts requited
in the United States. With the know!-
edge gained, industry-specific work-
shoos are organized to upgrade local
knowiedge 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 visrtors at company facilities
in the U.S. These visits provide oppor-

programs address

office to begin a number of projects.

- e e dre

- A
been concucted with the services of
experts from 24 companies ana agen-
cies in the United States. Well over 500
Thais participated in those sessions.

= In excess of 22 man-months of
experts’ services have been provide to
Thati industry and government.

tunities to discuss waste minimization
and general environmental, health and
safety issues with industry experts.

To buttress these efforts, WEC is im-
plementing complementary technical
cooperation activities sunporting 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
Accicent Management and Prevention
Program. He will work with local and
regional authorrties, industry, commu-
nities, medica! and other sectors at

selected locations to develop industri:
disaster preparedness strategies.

Megacities and Air Pollution

In February WEC Indonesia played :
central role In “Megacrties on the Padfi
Rim and the Burden of Air Pollution®, .
conference of eight major Pacific Rim
urban areas. Participants identified an
ranked leading problems. A number
of bilateral exchanges were set up ana
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

growing Thali interest

® A group of 15 Thai voiunteer indus-

serve as technical resources for other

. Thai companies.

Among the incuatives undertaken
by the office are:
m introduction of constructed wet-
lands waste-water treatment tech-
nigques, (This is covered in more detail

in “Mother Nature’s good idea finding
R e ER TN VTP YY S T
on page one of this edition).
= 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

See Thai programs on page 4
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onenued from page 3
Thai programs

J.5. Chemical Manufacturers Asso-
iietion, and

s development of an emergency pre-
’aredness and response program with
‘ofipanies in the Bang Poo Industrial
istate.

General awareness of the impor-
2nte of environmental, health and
afety issues is growing in Thailand
‘omplementing the timing of WEC's
JSAID-funded initiatives. That change
n attitude is reflected in a number of
jovernment actions. Three major pieces
»f environmental legistation have under-
jone revision. The National Environ-
nent Board, a policy making agency,
133 been elevated to ministry level and
hree new environmental management
fepartments have been created.

The recently initiated program to
ntroduce constructed wetlands technol-
)gy to Thailand is an innovative venture
iddressing an environmentai situation,
wt also in the way it is funded.

As a.core element of the U.S.
‘hailand Environmental Partnership,
ke project will foster application of
1S, experience and technology to Thai
invironmental challenges. The wet-
ards concept has been discussed with
ficials of the Ministry of Interior and
ither government agencies and several
ites have been seiected for develop-
nent as pilot projects.

‘While WEC Thailand currently relies
i support from the United States
jovernment, the office is continuing
o build its links with government and
ndustry and intends, with support
rom Thai business, to become locally
upported. A

AAA A 9

Kodak, Xerox <ooperate in skill building program for Thailand

Thai study tour - Two wwr membery vinted faclizes of Easeman Kodck m Rochester, New

Y

York. A Kodak emergency medical techrucan (left), bnefs Bancha Surachaidunthavin
{center), plane manager of Pacfic Plasacs of Thaland, and Chalermchar Chatkitnporn,
{nghe) Chairman of the Department of Occupational Health ar Thailand's Mahudol
Lruversicy, on fire appararus ot the Kodak Pk five swagon.

ochester, New York—Two major
rnerican 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.

Chalermchar Chaikittiporn,
Chairman of the Department of Occu-
pational Health at Thailand‘s Mahidol
University, and Bancha Surachaidun-
thavin, plant manager of Paafic Plastics
of Thailand, met Xodak officials for

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
deveioping countries, such as Thailand.
However, implementing heaith 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-
tigipated in the warkshop and selected
eight of their peers for intensive train-

ing in 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 in August

“Study tours are an opportunity to
see real life implementation of these poli
des,” according to Lisa Raudelunas, the
WEC Project Manager for Asia. “Through
networking in the United States our
desire is that these experts develop con-
tacts here that allow them to serve as
an informati=n resource (in Thailand)
through the life of that project”

With the importance of the study
tours WEC personnel were careful to
select compantes with developed envi-
ronmental, heaith and safety programs.
Kodak, a participant in the WECs inter-
national Environment Forum, agreed to
join the program and offered to requit
Xerox, a company which was not famil-
1ar with WEC until it was awarded the
1993 WEC Gold Medal for Intemational
Corporate Environmental Achievement.

Richard Poduska, Director of Envi-
ronmental Affairs for Eastman Kodak's
Imaging Group, and Tom Roberts,
Corporate Manger of Industrial Hygiene
and Ergonomics for Xerox were instru-
mental in organizing the visits.

Once back 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, hez!t,
and environmental policies, strategies,
worker and corporate programs, and
implementation and monitoring. A
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Cyoly uay 13 Calur Udy "t ineg yvona environiment
Center (WEC), an independent, non-advocacy
organization conlibuling to sustainable
development by strengthening indusirial and urban
environmental, health and salety poficy and
practices wotldwide.

WEC makes every day Earth Day as it seeks to
integrale the four E's - Environment, Econornics,
Energy and Education - In practical solutions lo

globally recurrent issues.

To acconplish this, WEC eslabfishes and promoles
partnerships and acls as a bridge finking indusiry
and government and non-governmental
organizalions (NGOs) around tha world. The
enthusiaslic participalion of volunleer experts from
indusliy, governmeni, academia and NGOs has
been the cofnerstone of WEC's success.

Two complementary programs - the International
Environment and Development Service and lhe
International Environment Forum - respond 1o the
growing demand for environmental experlise by
oltering opportunities for sharing technical
information between the privale and public sectors.
The WEC Gold Medal ior International Corporate
Environmenlal Achlevament recognizes corporale
leadership above and beyond regulatory
requirements or common praclices.

Founded in 1974, WEC's headquarters are located
in New York City with additional offices in Prague,
Czechoslavakia; Mexico City, Mexico; Bangkok,
Thailand; and Washingion, DC, U.S.A.

j

The Earth Summit’s goal of forging a rew
“Earth Ethic” Is epilomized by the World
Environment Cenler's global vision. The
‘Center, an outstanding environmental
leader, builds partnerships around the
world lor environmentally sound,
sustainable development.

Maurice F. Strong, Secrelary-General
Unfled Nalions Conlerence on
Environment and Development,
Earth Summit > .
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Acteron & Waste Minimization

by V. J. Shannon
FLO KING Fiiter Systems
Longwood, Florida

—

mh trend-setting anti-poliution
legislation, water and landfill shortages,
and a strong environmental conscious-
ness, northem Califomia tends to spawn
ecologically minded businesses. And for
Acteron Carporation, Redwood City, CA,
that spells waste minimization.

Acteron is a 13-year-oid firm special-
izing in highly reflective platirg for in-
frared optical components used in the
industrial and medical fieids, electroless
nickel on high-refiability electronic com-
ponents, precious metals piating for
electrical contacts and microwave ap-
plications, functional hard anodizing,
and more. The company processes
matenals such as difficuit-to-plate me-
tals, non-metallics, plastics, silicon and
glass. With over 50 technicians and en-
gineers, Acteron has even developed
proprietary processes empioying
ultrasound and puise plating. lts cus-
tomer base includes some of the most

Acteron President Patrick Burt (dight) and
Steve Cazel, Plating Manager, exanine
blanket-like reusable fliter media.

prominent names in electronics and over
10 prime defense contractors. It has an
inspection departmentthat meets the re-
quirements of MIL-[-45208A and lab
resources that feature AA analysis,

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

Patrick Burt, president of the 12,000~
square-foot facility, is an avid proponent
ol waste minimization. In fact, he is
chairman of the National Association of
Metal Finishers (NAMF) Waste Mini-
mization Committee, whose mission, in
pan, is “to research, study, and promote
waste reduction, minimization, recyding
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 aggtes-
sive waste minimization program, con-
sider 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
apg-oximately 12 times the personnel
and sales of that four-man operation, Ac-
teron actually consumes Jess than one-
third the water and has nearly 90 percent
less heavy metals in nts effluent. Here
are some of the initiatives that have con-
tributed to these impressive figures:

* Instailation of double and triple
counterflow rinses.

e Use of spray rinses over select
process and rinse tanks.

e Adtption of conductivity sensors to
regu'ate water condition and flow.

* Segrvgation of rinsewaters.

Supstitution of less-palluting proces-

ses (2.g., acid copper to replace

cyanile copper, 2nd penodic reverse-

current cleaning to replace cyanide-

co.taining cleaners).

fiimination of vapor degreasing by

using a system of dual soak cleaners

with ultrasonic enhancement.

* Use of more dilute formulations such

as those for acia pickling.

Thorough indoctrination and training

of employees to stress how they can

make a positive contnbution to the en-

vironment. For example, all personnel

are taught the importance of extend-

ing dnp-time  er nnse tanks.

In-Tank Filtration Systems

Another key aspect of Acteron’s waste
minimization program is the use of in-
tank fiiter systems in tanks as small a5

[P T . - 4
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gallons. As Plating Manager Steve
Caze! says, "On any plating tank, but
particularly on precious metal tanks, ex-
ternal plumbing for filtration is a concem
for us. Housings can crack. Hoses and
clamps get weak. And even il you
recaver spilled solution from a secon-

" dary containment area, chances are it

would be too contaminated ic recycle
because of the dirt and debris involved.
So it's a great benefit to keep all of the

Fliter changes on in-tank system are
achieved easily and quickly using
hand-tightening thuinbscrews,

filtration equipment in the tank. Even
though the in-tank system takes up
anme 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-
te (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 lip with an adjustable bracket. Solu-
tion is continuously drawn by vacuum
through the filter cartndge(s), after which
it travels approximately 3° before being
expelled through a discharge port on the
pump body. Solution never leaves the
tank.

Impontantly, the force of this dis-
charged solution produces a clean, oil-

~ sk
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suspends particles for quick-capture
filtration. thus keeping the tank bottom
free ol contaminating solids buildup.
Frequently, th» agitatior, aiuviged as a
natural byproduct of in-ia-» .utration s
sufficient to reolace me ier o
agitation systems. As Mr =.1t 2xcluns
“Airborne contaminants — scme or-
ganic, some inorganic -- ‘@ a concem
for our technology.” BY” 2moving ~cze
particles quickly, before hey dissolve in
solution, we reducs the -ieed for cartcn
treatment, dummying, .2roxite trec:
ments, or, in the wo! - tamih
dumps.”

Using the same bas.. ,i.inopies i
operation but different mcaeis 1na s'zas
to produce from 110 3,0C0 ;i ook ie.
of filtered solution, in-tark sy5:cims Wna
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
fiter 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 portabls,
cleanable, and consume no floor spacs,
they can also be used to filter multiple
tanks where continuous filtration is not
required.

Pnor to using the in-tank systems, Ac-
teron did not filter preparatory solutions
such as those in its alummum finishing
lines. In the case of nitric acid 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-
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.”

Na¥al:]

Reusable Filter Media

Another important element of
Acter n's waste minimization orearamis
a rnusanle filer macia, Rotare mrnvart.

cessories on a regularly scheduled
basis. That inciudes cleaning the
reusable fiiters by draping them over a
A.inch-thick polypropylene perforated

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

ing to this matenal, the company routine-
ly accumulated a 55-gallon barrel of
spent disposable fiiters avery 90 days.
Butin nearly a year of using the blanket-
like reusable media, not a single drum of
the spent filter material has been
generated, according to Cazel,

“Conventional filter cartridges go to
landfil — 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-
sider. The reusable matenal has been
real cost effective for us. We have yet to
find a plating system that we weren't
able to uograde by using the in-tank fil-
te- svitemr and reusable cartndge.”

C eanficer operation is predicated on
good filter maintenance, and Acteron
has traied a crew whose sole job it is 1o
properly maintain tanks, filters, and ac-

sheet, then pressure spraying with
deionized water over an appropnate
nnse 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 intemation-
al programs on the subject. For instancs,
on a goodwill NAMF tour to Czechos-
lovakia, Mr. Burt shared waste minimiza-
tion technology with that nation's
environmental and industrial ministries.
And, racsntly, Acteron participated in the
making of a film on waste minimization
produced by the State of California
Department of Health Services. In that
filmitis no 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. g3
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Incentives For Waste Minimization
In The Metal Finishing Industry

Waste minimization is a unique
direction among environmental control
measures. Over the past ten'years en-
vironmental reqgulations have caused
the metal finishing industry to become
the most heavily regulated small busi-
ness classffication in the United States.
Vinually ail of these reguiations have
reduced the profitabiiity and the viability
of these small businesses which are so
vital 1o American manutacturing. The
costs and ditficulty of meeting these
requlations has resutted in the closure of
25% of the plating ‘irms in the United
States overthe past tenyears. However,
waste minimization can significantly
reduce the costs of environmental con-
trols while being the most environmen-
tally sound approach to manufacturing.

Incentives for wasie mimmization can
be characterized in three primary
categories:

« Economic Benefits
+ Regulatory Conformance
- Environmental Achievement

Economic Benefits

The ccst of waste hanaling and waste
dispesal is already a major onerating ex-
pense for metal finsning operations.
These cosis continue to escalate each
year. Reaucing the amount of waste
generated reduces operating costs in
several ways and can actually improve
the profitability of metal finishers. Waste
minimizaticn cptions which a comparny
rejected previously may now be
economically viable. In many cases
there is a rapid return on investment. If
all of the cirect and indirect benefits of
waste mirmimization are identified and
considered, the eccnomic benefits of
waste mirimization can be sytsiantial.

With increasing requlatory costs and
cecreasing landtill capacity the costs as-
soclalea with nazargous waste cisposal
will increase at a far greaier rate than
most other business expenses. Com-
pantes wnicn don't act now o minimize
waste generalicn will be seriously im-
pacted by rapicly escalating costs and
may finc iremseives at a comgetilive
disadvantage. Eventually they may be
overwheimed by the regulatory burcens
associated with waste treatment ang
disposal.
Waste Minimizaticn’ wnich incluces
source rnducuon, on site recycling and
off site recycing as ihree necessary and
comglimentary methods of achieving
waste minimization for our Industry.

Many waste minimization altematives
are very inexpensive low technoiogy
source reduction options which provide
immediate cost savings. For example,
spray rinsing and full dripping over taiks
to recapture and re-use process solu-
lions are among the least costly and
mos! advantageous waste minimization
options available,

Many of these incentives are indirect
anag theretore frequently overlooked or
under appreciated. However, these
simple source reduction methods can be
utilized to varying degrees in virtually ail
facilities and they are relatively inexpen-
sive to implement.

Once the waste volume has been sig-
niticantly reduced by using simpie
source reduction options, then the more
cestly advanced technology on site
recycling approaches can be imple-
mented with reduced eguipment and
operating costs due to the reduced
volume of waste to be recycled.

Regulatory Confarmance

Conformance to stringent environ-
mental requlations 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 requiations are requiring that busi-
nesses which generate hazardous
wasi2 must reduce the amount and/or
toxicity of their wastes. These new waste
minimization regulations will not allow
manutacturers to complacently accept
the higher costs of waste handling and
disposal. The 1924 Resource Conserva-
tion Recovery Act renewal first ad-
dressed this i1ssue on the federal level.
Every hazardous waste manifest con-
tains a statement which the generator
must sign cenifying 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 alreaay
enacted lar reaching laws which require
source reduction and process substitu-
tion changes.

Some Regional Water Quality Control
Boards are requiring that Public Owned
Trastrant Wervg (POTA '~ radi ma thar
Mass uwiscnarge voiumes. 10 acrieve
this, many POTW's wiil continue to
reduce the allowable contamination
levels or water volume from industnal
discnargers, Source reduction and recy-

BEST AVAILABLE COPY

by Patrick Burt, President,
Acteran Corporation.
Chairman, Waste
Minimization
Committee, N.A.M.F,

cling technologies are emerging as the
mest edective means of meeling these
more stingent discharge standards.

Environmental Achievement

A strong waste minimization program
is the 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 fimshing. These benefits include
procduct corrosion prevention and wear
resistance which prevent the produdt 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 agministering environmental regula-
tions,

Through waste minimization metal
finishers can ccntinue 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
requlatory impediments to waste mini-
mizztion which need tc be addressed.

Process Baths Conducive to
Solution Recapture

As was noted, efective recapture of
chemical process solutions for re-use is
probably the most cost etfective and en-
vironmentally preferred method of waste
minimization. However, in practice the
liquid volume being returned to the
precess solution must be no greater than
the evaporative loss occurring in the
process tank,

Over the last twenty years propnetary
chemica! 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 low temperature solu-
tions minimize solution recapture cppor-
tunities because of their reduced
evaporaticn. Consequently, there is now
a need for process solution manufac-
R T N S
parameters, one option at warm
lemperatures for waste minimization
and the other at lower temperatures for
energy conservation. In addition to their
evaporation advantage, warmer solu-
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tions rinse more freely and can operate
at lower chemical concentrations there-
by funher reducing drag out waste. The
energy consumption detriments of
warmer sclutions may be mitigated by
use of environmentally sound heating
methods such as process heat re-use
and solar heating. Metal finishers need
10 notify chemical manutacturers of their
cesire for low waste generating process
solutions.

Solution Purification

As araqg out wastes are reduced, an
increasing propartion of metal finisning
wastes come from concentrated
process solunons which are graaually
contaminated through normal use. The
generalion of these waste solLtions can
actualiy be accelerated due to sciution
recagture by preventing traditionat drag
out of contaminants which occurs with
the normal drag out of process solutions.
Consequently, the importance of solu-
tion purificatton has become increas-

Ir~'v ot==t '3 s1n.eving waste
e 2o sarcrirately, purfication
CZ (& e process Tl ocomaminant
ot zirn e omple method

27U e

TeonrIC i fege s Trmend Gren-

ng o tEe T . = g
onsoinsot s s o soncs 3 n
at33n, exis: TUwie, sn
methocs of <o"'t|on Jorrrateaage s fto
bec-m: TTTLos 3 acustry
memIe’s o Tiut L Jrevention agen-
cies ¢S w&n 1S ‘echnical ang ‘race as-
soclaticrs
Shertage cf Eoy-atin- 2
Materia s

Se=gomn s L Ceer 3osurge in
Wwasie TimmilEl LT 2EQale e Boca.
tion. This ricrmation needs (o teccme

widely avaiaole to even the smallest
and least sophisticated firms in the metal
finishing trade. Audt manuals, educa-
tional films, training courses and techni-
cal czoers are all needed and valuable
waste minimization tools.

Legislative Cures

Many 'mpegiments to waste mini-
mization currently exist within the U.S.
reculatory framework. These impeci-
ments incluce the difficulties that off-site
recycling firms have in obtaining and
maintaining treatment permits, In acgi-
tion, there lacks a consistent regutatory
framework whicn 1dentfies recycling as
inherertly preferable to treatment and
Jiscesal and wmch adeouately asststs
live state ana feaeral regqulations would
Ectually cause in-heuse recycling to te
more burgensome than waste treat-
ment,

EFFECT

1) Greater Solution Stability
2) Less Frequent Solution Analysis
J) Less Chemical Usage

4) Less Chemical Storage due
lo Fewer Additions Neeced
8) Cleaner Rinses

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

IMPRCVED CONF Z3MAN

‘2 Tewer Water Volure
Sacucticn

T zvwth Effluer Sta-zarc

‘Wasie Minimize:

“4) L2ss Wasie Voium 2

Wouon

non

“1 Reculations

Provides by: NAMF 'Waste Minimization Committee 10/90

Waste Minimization = Increased Profits
Economic Benefits of Water Minimization
Dripping and Spraying Over Tanks

COST BENEFIT

QUALITY CONTROL

Improved Quality Control
Lower Quality Control Laber
Lower Chemical Cost and Less
Lapor for Chemical Additions
Lewer inventory and Less
Slcrage Area

Bertter Product Quality

REDUCED COSTS OF WASTE TREATMENT

Lower Water Bills

Lower Sewer Bills

Lower Matenal Usage and
Less Chemical Storage
Due to Longet Settling Time

Less Wastewater Treatment Labor
Lower Cost for Dispasal, Drums,
& Hauling, Documentation & Liability

CE TO ENVIRCNMENTAL REGULATIONS

Pctential Recuction of Limrts on
Sceciic 224y \letals (based on
uncer 10,000 gallens er day)
Acmeve Geoc Cempany Stancing f:
ycur commuray & stav n business
Reaucec Waste Fees, Taxes & Per-
mits. Sefter Quaiity of Conformarce
1o Waste Storage & Documertziion

=

Tax creait incentives for waste mini-
mizsticn 2 -ecycling ec.'oment would
prcvce the financial assistance whicn
wCtic .ow mary firms - switcn from
the . 2 3 'Investment '~ west treat-
ment eoucmem 1C'Wars mew wasie min-
imization tecnnoicgies. Tnese financial
incentives could be aither state or
feaeral. However, the best chances for
enactment oftax incentives exists onthe
state level.

FIVIEN
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CORPORATION AND AGENCY VISITED

NO .

DATE

CORPORATION AGENCY

o1.

Decnger 06,

1993

|
l
l

Metal Surface Inc

6060 shull ST PO Box 2160

Bell Gardens, California 90201-0521
Phone (714) 521-4112

Fax (213) 773-4055

December 07,

1993

Electrolizing Inc

1947 Hooper Avenue

Los Angeles, California 90011
Phone : (213) 749-7876

December 10,

0s5.

December 13,

1993

—_————

Waste Water Treatment System
1235 Elko Drive

Sunny Valve California 940829
Phone : (408) 541-8600

Fax : (408) 541-8615

Acteron corporation
851 Shasta Street
Redwood City CA 94063
Phone : (415) 369-5217

06.

December 14,

1993

Schlage Lock
San fransisco {
CALI FORNTIA )

07.

December 14,

1993

Santa Clara Plating
1173 Grant Street

Santa Clara

California 95050 - 3984

08.

December 135,

1994

United Airlines

Bldg 49 SFOFL

San Francisco Int’'l Airport
San Francisco, CA 94128-3800
Phone : (415) 634-4576

Fax : (415) 634-4551

()
')

1993

New United Motors

45500 Fremont Boulevard
Fremont, CA 94538 USA
Phone : (510) 498-3797
Fax : (S10) 770-4160

10.

December 16,

1993

Santa Clara Water Pollution
700 Los Esteros Road
San Jose, CA 95134

& .t ! A m v e AT, al
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Appendix CS : Photograps
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Pht 1. Mecting With Sam Bell and Bruce F.Nielsen
in Metal Surface Ixac

Pnt 2. Plating Area in Metal Surface Inc
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Pht 4.7he Water Very Clean at lamela Step Process
In Metal Surface Inc.
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Pht 5.Flow Process\haste Water Treatment in Metal
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Prnt 6.5afety Equipment He Eas used for taken
Chemical Solution in Metal Surface Inc.
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Pht 7. Sludge in Metal Surface Inc
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in Electrolizing
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an and Susan,

Jack Morg

Pht 8.
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Facilities Waste Water Treatment

in Electrolizing Inc

Pht 10

er Press, in Electrolizing
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Pht 11
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Pht 12, Presentation by Léwrence Livermore National
Laboratory(ILNL)

Pht 15. #.:.5. EQulpment(iype OWS~>,Capacity 5GPM)
in W.T.S. Inc
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Pht 14, Conductivity Meter System in Acteron
Corporation

Pht 15. Spray Rinse/Counter kFlow System
in Acteron Corporation

O T
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Pht 19. Filter Press,in scieron Corporztion
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Pht 21. Shower/Eyewash Station,in Santa Clara Plating
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in Santa (lara Plating
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Pht 24, pProcess Chloronization,in Santa (lara
water rollution Control

rht 25, Meeting with vim Miiie,in ciemicadi

Solution Inc
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Name:
Address:

Age:

Place of Birth:
Nationality:
Martial Status:
Language:

Work Experience:

1992 - Present

1990 - 1992

1989 - 1990

Education:

_ 1985- 1989

CURRICULUM VITAE

Suryanurdian Syafei

'~ocresia

.nG.e

Znglisn \far n spoken and written)

PT Paci Kor-=nzn. Eevpsi
=ectronic C . -~ ‘‘=nufacturer

Assistant to the Head of Laboratory

PT Sukma Beta Sempuma, Bekasi
Blectronic Manufacturer, producing printed circuit board

Process Engineer

In addition to the R&D job, respansibilities 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 Scetadi, Bekasi
Cosmetic Manufacturer
Lab/Research & Development Staff

Zeszensible for checking raw material visually, chemically
2~d Ticrobiologically

Academy of Analytical Chemistry
Gracuated and awarded Diploma Degree
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ELECTRICAL EQUIPMENT AND METAL INDUSTRY
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PROBENGKEL

Proyek Pengembangan Bengiel
Promabon of SME'S
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Project Manaqer
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?
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PT. SUPEREX RAYA
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o
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Head Of QC:

Office
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%@' Woeld Environment Center @ ﬂﬁg CHEMICAL SOLUTIONS, INC
J ENVIRONMENTAL CONSULTINC

JIM MIILLE

CHARLES JonG Hwa HonG PRESIDENT

DEPUTY PRUJECT MANAGER

Helping Industry Meet /ts Environmentol Goals
WORLD ENVIRONMENT CENTER ping i

419 Paax AvENUE SouTn 1121 081-4700
SuiTr 1R00 TLX 201200 ENVIROCENT 400 Main Slreat, Suite 203 Tel: (510) 426-181
Nrw Yoak. N.Y. 10018 Fax 1212} 633.5003 Pleasanton, CA 94556 Fax: (510) 426-18¢8
Univeruty of Caffomi ' SMITH, BUCKLIN &
H Lawrence Llivermore ASSOCIATES, INC. .
National Laboratory
Jack W. Dini Marg A. [LansoN, cAE SO0 Van Nuss (tukevand
Section Leader Manager b:uue Jon
Materits Fabrication Diviston Los Anecles Office ATty GA D14 UsA
HINAMISIRTH (Fag)
P.O. Box 808, L-332 (510) 422-8342
Uvemore, CA 94551 FAX (510} 422-1290
Chicago Washineton, N.C. Los Angeles Brusscls
Glen C. Neustedter ?\ /S ETAL
President
;S URFACES,
[ Nc.
6060 SHULL STREET BELL GARDENS, CA 90201-0521
Wastewater Treatment Systems Inc. (310 927-1331 (714) 5214112
1235 Elko Drive - {213) 773-4050 FAX {213) 7734055
Sunnyvale. California 94089 T PVt
Telephone: (408) 541-8600
FAX: (408) 541-8615 e . 45,000 SQUARE FEET OF PRECISION PLATING
— Tt )
John B. Strandberg, P.E. .
Sr. Chemical Engineer m N
i SAM BELL
; PRESIDENT
Wastewater Treatment Systems Inc. :
1235 Elko Drive P :
Sunnyvale, California 94089 Thames\ (310) 9271331
Telephone: (408) 541-8600 Worer ¥ METAL SURFACES. INC. {213) 773.4050
FAX: (408)54['8515 '-';“"_”o- - 6040 SHULL ST. PO BOX 2160 {714) 521.4112
M BELL. GARDENS. CALIFORNIA 90201.082% (213) 773.4058
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JACK MORGAN
PLANT MANAGER

5/@07?0/{9:’%7

/ne )
dense chrome plating

specialists

7013 Conrus OnmsT:
Houstoa. Tiras 77020
713 6788412

1947 MoOFLR AT
Los AnGries. Cauw, 90011
Q1) 7497876

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

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

CITY OF SAN JOSE
WATER POLLUTION CONTROL @
700 LOS ESTEROS ROAD, SAN JOSE, CA 95134

—_ e — e

Thomas W. Sinclair
Environmental Engineer
Environmental Aftairs/l_egal

45500 Fremont Boulevard
Fremont, CA 94538 U.S.A_
(510) 498-5797

FAX (510) 7704160

“UnNitED
mawor

MRNUFRCTURING

Thoma. L ¢
Pros

(408) 7279315 ext
FAX: (408) 7480

17/3 Gant St
Santa Clara,
95050-3

]
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Mark Rothweiler

Operations/Field Services

Yel: (209) 291-814
Fax: (209) 291492

3065 N. Sunnyside
Fresno, CA 93727

A

UNITED AIRUNES

Steven F. Suigit
Facllities and Eng.
(415) 8344576

FAX (415) 634-4551

United Alrilnes

Bldg. 48 - SFOFL

San Franclsco int'l Alrport
San Francisco, CA 54128-380C

£s/ ;

Jim Elliott
Markeung Manager

Process screntsiric, rrc.

S$10/820-7%83

824 MATADERA ORCLE « DANVILLE » CA 94526
408/241-1533 » FAX a08/241.2118

960 SARATOGA AVE. » SUITE 213 « SAN JOSE » Ca 95129
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Q“l 6,"‘ AGENCY FOR INDUSTRIAL RESEARCH AND DEVELOPMENT
~ z INSTITUTE FOR RESEARCH AND DEVELOPMENT OF
'{‘p*&' CELLULOSE INDUSTRIES

’NDUg‘Q' Jatan Raya Dayeuhkclot 132 P.O. Box. 1005 Bandung 40258 - Indonesla

Phone. (022) 502980 (Hunting) & 502871 Fax : (022) 502871

WORLD ENVIRONMENT CENTER

INDUSTRIAL WASTE MINIMIZATION PROJECT
INDONESIAN PULP AND PAPER INDUSTRY

UNITED STATES STUDY TOUR REPORT

Hendayani T. Adisesha
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EX£ZUTIVE SUMMARY

The World Environment Center in cooperation with the United States Agency for International
Development 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

1) 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
Gaingville Branch and New York Headquarter

To further improve the environment and economic performance of pulp and paper industry in
Indonesia, the following activities are recommended:

1) 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 presemt situation of pulp and paper mills in Indonesia, the most effective low
cost/no cnst practices that can reduce the discharge of pollutant and provide economic
incentives 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 papsr mill conditions,
especially in the generation of pollutants, pollution and possible waste minimization
practice loads, strengthening in the following fields are needed:

- Develop Indonecisn 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 delignification beforc oieaching process

- Substitution of chlorine with chlorine dioxide in bleaching process

- Water rocycling aud reused in the entire mill
ii



- 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 furmace

- Odorous gas handling by buming 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

A4 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

INTRODUCTION

The World Environment Center (WEC), through a cooperative agreement with the
United States Agency for International Development  (USAID) in Indonesia is
supporting  sustainable development by strengthening environmental management
policy and npractices in several sector of industries through  waste minimization
programme, one ot which is in the pulp and paper industry.

The waste minimization programme consists of :
1. 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,
govenment 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 retumn 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. and in Indonesia.

PETAILED DESCRIPTION OF THE STUDY TOUR

Date : October 23 - November 3, 1993
Tour coordinator : Charles Jong Hwa Hong - Deputy Project Manager, WEC



Participants.

1. Ir. Widya Tjehyana Lauwangsa - PT. Pakerin

2. Ir. Darono Wikanaji - PT. Kertas Leces

3. Ir. Iyan Suwargana - Environmental Impact Management Agency
4. Ir. Warih Suprindi - PT. Surabaya Agung Kertas

5. Ir. Zulkifli Lubis - PT. Indah Kiat

6. Ir. Hendayani T. Adisesha - Institute for Research and Development

Cellulose Industry
The sponsorship reference is attached in Appendix 1.

Corporation and agency visited

of

No. Date Corporation/Agency Persons met

1. | October 25, 1993 | Nationel Council of the Paper Industry Ashok Jain

for Air and Stream Improvement Regional Manager
(NCASD

3434 SW 24* 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. Box 673 Techn, Services Manager
Bennetteville, South Carolina Grag 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 | Weyerhacuser Russell K Stevensson
Flint River Operation Plant Env. Manager
P.O. Box 238, Gglethorpe, Georgia
Phone: 912 472 2527 Frank D. Wohrley
Fax. :912 472 5508 Env. Project Engineer
6. 1 November 3, 1993 | World Enviroimient Center Romnald Michalek
419 Park Avenuz, South Suite 1800 Vice President
New York, NY. {0015 Techn. Programs

Phone: (212) 6834720
Fax. :(212) 682-5053

7. | November 4, 1993 | National Council of the Paper Industry Dr. Isaish Geliman
for Air and Stream Imiprovement President
260 Medison Avenue, Suite 115
New York, NY. 10016
Phone: (212) 532 9000
Fax. :(212) 779 2829

The agesnida of the visit could be found in Appendix 2

5S40



HI. FINDINGS

IIL1. Willamette Industries Inc., Marlboro Paper Mill, Bennettsville

Established

Products

Plant site

Raw material

Fiberline

Chemical Recovery

Other Steam sources

Calcium Carbonate
manufacture

Environmental Control

1 1990

: Uncoated  alkaline printing and writing paper 650
tons daily

: 1,800 acres
: - Hardwood and softwood chips from harvest
operation and milling leflovers from Willamette's

plywood plant and other wood product firms

- Whole trees from pulpwood thinning  from
timberlands :

: - 6 digesters each can hold 88 tons of chips

- Hardwood and softwood cooked separately with
kraft process, cooking time 11 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% ClO, in
hardwood, 50% CIO, in softwood

: - Low odor recovery boiler
: = 1 Hogged fuel boiler
- 1 Package boiler for back-up in cold weather, use
natural gas
: & small on-site company bubles the carbon dioxide
released from the lime kiln through lime
: Based on 840 tons per day pulp
- Lift station 15 MGD
- Primary Clarifier
2,5 MG, O 195 ft, depth 9 ft, surface load 500

gpd/sqft, retention time 4 hrs, removal efficiency
90% settleable solids, 10% 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
clarificr 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.1
Lined with 24 inches of compacted native clay 2,000
ft long, 400 ft wide, 15 R depth, cap. 90 million
gallons. 6 days retention time, organic loading rate
1.3 1b BOD/day/1,000 cubic ft

Aerated stabilization basin no.2

The same as ASB no. 1, operated in series with
ASB no.l, 13 aerators, (9 in ASB no.l and 4 in
ASB no.2) 75 hp each. DO = 0-1 ppm, 0.4 Ibs
biological solid/1b of BOD removal

Polishing pond no.l

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

- | 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 1 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.l

- Solid waste
The clarifier sludge is dewatered in a screw press,

4
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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 1 0.922 MGD
Utilities : 0.543 MGD
Wet lap/Paper making : 8.500 MGD

The sbove figures are achivied by recirculating the
white water to bleach plant, condensate from chemical
recovery to brown stock washing. wann water from
every section is recycled back from reure.

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

Paper line Fiber line Recovery & Ulilities Manufacturing
Services
- Stock - Wood yard - Recovery boiler - Engineering
Preparation - Pulping - Evaporator - Test service
- Finish Product - Bleaching - Lime kiln - Special
- Shipping - Water treatment mansagement

- 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



- 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.

HL2. Sonoco Product Company

Established

Product

Raw material

Pulping

Paper machines

Chemical recovery

Waste water treatment
plant

: 1900

: Corrugated medium 500 ton/day

Paper cone, paper core
) 500 ton/day

Grocery sack, Paper can

: Old corrugated carton 2nd hardwood for

corrugating medium. OCC + Old newsprint foi other
products.

: Batch digester (340 ton pulp/day) Cooking liquor:

10% NaOIl + 90% Na,CO, or 100% Ns,CO,, 250 Ib
Na,COy/ton pulp at 7% moisture content. Using 150 Ib
stream to produce 305°F cooking temperature. Yield
81 %.

: 1 Fourdinier for corrugated medium, 7- cylinder

machines each wiih 5-7 vats for other products.

: (see process flow diagram in Appendix 4.)

3 stages evaporators to concentrate the cooking
liquor from 8% to 40% solids content, 2 stages
evaporators to further increase the solid content to
50%.

The hot thick cooking liquor is bumed in a Bartlett
Snow lime kiln which is 100 ft long and 10 f 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.

: (for process flow diagram see Appendix $.)

For the whola 1000 ton/day production the local
water consumption is 3.5- 4.0 MGD.
The uncontact cooling water which is 2-5 MGD is
discharge directly to t~s Black Creek. The wasic water
treatmesnt plant consists of :
- 1 angerobic lagoon

24,300,000 gallons capacity. 5 days retention time

6
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covered with plastic. The gas is burned (3 flare)
- 1 aerated lagoon
40,000,000 gallons capacity, 4 serators 100 hp each.
14-16 aerators 50 hp each, 10 days retention time
- 2 settling basin
Capacity not known

Solid Waste . Ways of disposs |
- Bumn 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 . Organizationel structure

Plant manager

[~ [ j

Pulp peper Recovery & waste water

Union Camp Corporation, Fine Paper Division, Eastover, South Carolina
Established . in 1984 on 4,400 acres land at Eastover

Product : - Medium:  woight fine paper (46-55 basis weight)
phase I 600 TPD, phase I rebuil: to 800 TPD

- Light weight fine paper (35-46 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-Ahistrom wet end 192 inches
wide. 215 FPM max speed, Flakt compact dryer,
Lamb cutter layooy 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 zn 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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Chlorinated Organics Cenient

CEDED OC/DED OZED Frevklia line
Oa pulp 028 0.13 0.04
TDX (kg/ADMT)
In bleach plant effluent 6.50 3.00 0.08" 0.14
TOX (kg/ADMT)
Chloroform generation 0.18 0.08 0.002 0.00017
Total (kg/ADMT)
BOD (kg/ADMT) 16.00 6.50 2.00 1.8
COD (kg/ADMT) 65.50 22.50 6.00 56
Color (kg/ADMT) 185.00 41.50 1.50 0.9
AOX < 1-5 ppb

a) level depends on the amount of chlorine in chiorine dioxide used

Paper machine : =-EOI : Voith Duoformer Twin Wire
372 inches wide
3,000 FPM max. speed

- EOIl : Beloit Bel Bail II
372 inches wide
4,400 FPM max. speed

Odor control system  : The non-condensible odorous gas which consists of
hydrogen sulfide (H,S), methyl mercaptan CH,SH,
dimethyl sulfide (CH,),S and dimethyl disulfide
(CH,),S, is treated in two different system, i.e., dilute
system and concentrated system

The sources in dilute system (<25% explosive limits)

are:
- 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 bumed
in stand-alone incenerator with scrubber or power

8

£



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 fumace - Precipitator

- Power boiler - Precipitator

- Lime kiin - Precipitator
SO, - Power boiler - Low sulfur fuel

- NCQ incinerator - Scrubber

NOX - Power boiler - Burner design
TRS = Pulp mili - 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 storage 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 effiuent is diverted to
two flows. Each flow goes through 2 serator
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
freatment plant.
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Management

IT14. Weyerhaeuser Company

: = Union camp has more stafTs, operates in a team

concept and emphasizes in-house training and
employee involvement

- Union camp tskes 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.

Flint River Operation, Ogglethorpe

Established

Product

Raw material

Log yard

Pulping

Bleaching

Pulp drying
Chemical recovery
Water sources

Effluent treatment plant :

1 1978/79

: Bleached softwood kraft paper grade and dissolving

market pulps 930 tons per day

* Softwood whole tree log, chips

. - log yard water recycle

- rechipper for over-sized ch'p
- bark and fines for waste fuel

: Impregnation vessel; Kamyr 3 stages vapor phase

continuous digester; oxygen delignification. Pressure
diffusion washer after digester; 2-stage brown stock
diffusion  washer; 3-stage post oxygen diffusion
washer; closed screening room.

: 100% CIO, , D,-E,-D, stages using white water

: Fourdriniers: 1240 inches trim , 29 -pass dryer

6 - effect evaporators, turpentine and soap recovery.

: 10 MGD from Flint River, 0,8 MGD ground water

Cap. £ 12 MGD

Pulping and bleaching effluent are mixed before bar
screen lithen enter waste clarifier. Further tceatments
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
1 serator
Holding pond - 660 MMG capacity

10
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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). Gperating
and maintenance cost of water and waste water USss$S
1.998.000 in 1992 (+ 5% of pulp price).

Management : Mill structural organization

Plant manager

J |
Land/iimber Manufacturing
{
Land Harvesting
| |
Wood Utilities Product  Maintenance Enginecring  Finance & System
yard & Waste water Store room Quality administration  information
pulping  treatment Spere parts control
Land fill
Environment
Flow diagram of the process can be seen in Appendix 8
HILS. National Council of The Paper Industry for Air and

Stream Improvement Inc. (NCASD

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 organizatios: i:as 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 Bosior
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 Techrical Bulletin series.

The NCASI in Gainsville has meny sophisticated apparatus for air quality studies.
Among other Atoniic Abscrption Spectrophotometer equipped with permeation
tube system. HPLC with ion chromatography etc.

The discussion st 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 ireatment processes.

Discussion with Dr. Isaish Geliman at NCASI hesdquarter 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. IRDCLI would write a request letter for that. The

11
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study tour pariicipants have received a bulletin concerning current testing and
index of NCASI technical bulletines and special report. Upon request, NCASI
would supply scme literatures and the delivery will be taken care by WEC.

The possibilit, of assisting Indonesia to set up a similar activities as done 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 thrse 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,
acedemica and non-government organizations. IEDS provides pro-bone
assistance to developing countries throughout the world. The prese.. study tour
is one of their IEDS program.

- WEC go!d meds! 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)

12
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IV. CONCLUSIONS AND RECOMMENDATIONS

Iv.1.

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 that
joined ressarch programs can be performed for the common benefits of pulp
and 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 besn put
into 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%
BOD;, 65% COD, 77 % Coior and 54% TOX in kg/ADMT.

- Water has been recycled to a leval where consumption is around 60-90 per
ton product in 2 integrated mill, 45 m’ per ton 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 first place. Further measures are by paving, diking and curbing
around spill prone area and by having & 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 s0 a3 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 process using sodium carbonate and small amount
of sodium hydroxide. Evaporation is done in $ stages evaporators to bring the
black liquor to 30% solids content. The buming of black liquor is not in a
recovery furnace, but in a lime kiln. The sodium cartonate formed drops into
a dissolving tank.

Effluent treatment plent

An effluent treatment plant in the mills visited takes up quite a large
space. The process is based on sedimentation without ~hemical addition, then
follows by huge aerated lagoons. The retention time in the eietod basin is
usually more than 10 days with lots of 7$ hp surface aerators. After aeration
basin, sedimentation pond is usually used for the separation of biological
sludge. Because of the low flow of the 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 amazing. 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 guicker. The BOD level of effluent is usually below 50
mg/l. The effluent is clear but the color is brownish black. All basins are lined
with compacted clay from about 0.5 to 1 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 anserobic basin in Sonoco ‘is also
lined with clay. The swirace is covered wiht polyethylene sheet ard the gas
formed is bumned 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. 1 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 50%, 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.

Aiy swission

The smeit 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 bumed in power boiler, while the concentrated ones from flash tank,
evaporator etc are bumed in incinerator or power boiler. For bleach plant and
power boiler, steam stripper or scrubbers using white liquor caustic solution are
used. Ciear condensate is sont to pulp washer. For particulate matters,
electric-precipitators are used.

Management

- Willamette has a very lean staffs. Union camp has more staffs, operate
in & team concept and carries out a lot of R & D works.

- In most cese, the operators in the mills ars 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 becausz the process and equipment design are good and the
environmental swareness of all mill personne! are high.

14
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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 regulation, the situation should 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 conceming the WEC
program. the NCASI activities and the development of pulp and paper industries
in the USA, to further ‘mprove 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 for the top executives or the mills owners in which
tha economical benefits of wuste minimization are clearly demonstrated.

2) In view of ths fact that most of the pulp and paper industries in Indonesia still
consume quite a high amount of water, it would have a more immzdiats
impact if the waste minimizaiicn program would emphasize on water
conservation. US pulp and paper mills and also NCASI have already a lot of
experiences in this field A workshop discussing detailed techniques, and
equipments about water concervation praferably with case studies would be
very helpfull. It would be more convincing if some demonstration projects
could slso be implemented.

3) Lately Indonesia is experiencing a fast progress in pulp and paper industries.
To support sustainable development end to implement environ:icrial policies,
a better understanding of the existing condition in relation with genererion of
pollutants, pollution loeds (liquid, solid and air) possible waste minimization
practice, existing end of pipe trestment snd air pollution statement is
essential. In order to obtain this deta which is very important for mill
management end also for the Environmental Impact Management Agency
(Bapedal), strengthening in setting up the following activities is necessary.

- Indonesisn pulp and paper technology information center — Institute for
Ressarch and Development of Cellulose Industry (IRDCLI) in Bandung has
hed some collections already, and IRDCLI has regular contact with all mills
through "Berita Selulosa” periodical.

- Develop joint practical research activities for the common benefits of
existing 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 enalysis of fotal reduced sulfur, non-condensible
odorous gas compenent, AOX etc.
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Appendix 1 - Sponsorship reference

Worid Environimem Cener 5520530 Mmook See 3 0 oe aa
Indanesis Offico JLHR Racuns Sald Kav 111 fekarts 12040 - dndoncst.

Phone - S1H120 Pax - S11IUY

Kepada Yth.
Pimpinan Dalai Pepalitian dan
Fengembangan Industri Salulosa
u.p. Ibu Ir., Handayani M.S.
J1. Raya NDayeuhknlot 132
Bandung - 402%9

Fax 1 022-502871

Jakarta, 7.9,199)

Nengan hormat,

PYertama-tama kami ingin menyampaikan, sekali 1lagi, terima
kasih utas partisipasi aktif serta kontribusi dari B.B.S. pada
waktu penyelenggaraan Lokakarya Minimisasi Limbah Industri
Pulp/Rertas, di Jakarta pada achir bulan Juli y.1.

Selanjutnya - perlu kami informasikan bahwa sebagai tindak
lanjut dari Lokakarya tersebut, sesuai dengan paket program kerja
W.E.C. dengan U.S.A.1.D., kami rencanakan untuk nengirim beberapa
pejabat teknisi dari sektor Industri Kertas ke Amerika Serikat
dalam rangka program "train-the-trainer” untuk kunjungan pelatihan
selama dua minggu.

Pelatihan di Amerika Berikat ini diharapkan akan menghasilkan
tenaga-tenaga terampil khususnya dalam prosedur "waste assesgsment"
darj "waste audits", yang dapat memberikan penataran/penyuluhan
kepada rekan-rekannya dikalangan Industri{ Kertas, sebagal
"instructors" pada Lokakarya serupa, yang akan diselenggarakan
pada awal tahun 1994, yang mudah-mudahan dapat kita laksanakan
secara swadaya, tanpa tenaga-tenags pakar asing, dalam bahaga
Indonesia sepenuhnya.

BAPEDAL, Departamen Perindustrian dan USAID telah sopakat dengan
kami bahwa peiuang terpaias unluh mosgia lndtan "4Srainca¥ s Amavila
Serikat ini seyoglanya diberikan secara prioritas kepada Industr:-
industri yang telah terbukti mendukung program minimisasi 1imbah ai
lokasinya masing-masing, disamping trainee dari Bapedal dan Balai
Penelitian dan Pengembangan Industri Seluloca.
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World Environment Center Kuningmn Plara, South Tower 3 rd P Sulee V04 A
Indonesia Office JIH.R Rawine Satd Kav. 1] - 14 Jakarta 12940 - Indonesia

Phone : SLEI20 Pax - 11198

Sesuai dengan hal tersebut diatas, dan sejalan pula dengan
pengarahan Lembaga-lembaga tersabut diatas, maka kami mengharapkan
agar Ibu bersedia untuk menyampaikan calon "trainee™ dari jajaran
teknisi B.B.S., serta dapat mengirimkan biodata dari calon tersebut

kepada kami secepatnya.

Rami mengerti bahwa waktu persiapan untuk program ini sangat
pendek, namun jadwal untuk palatihan ini direncanakan untuk
diselenggarkan pada awal bulan Oktober y.a.d.

Bilamana ada hal-hal yang palu penjelasan lebih lanjut, kami
mohon untuk disampaikan kepade kami dengan segera.

Atas perhatian dan kerjasamanya, sekali lagi kami ucapkan
terima kasih.

QYA MG w  svNats -

Country Director

t

P.S‘
ferlampir kami sampalikan "write-up"

dari experts W.E.C. di USA, sabagai
indicator dan patokan untuk panca-
lonan "trainee" tsb.



Appendix 2 - Agenda of the visit

O Park Avenne Somnh Saite 1800
Bed {2020 6GRY 47000 Telex 2001200 Fayigen et

New vk NY 1000y
FAX (21 0mn

%@.. World Environment Center

AGENDA FOR U.S. STUDY TOUR

INDONESIAN DELEGATES

Saturday, October 23, 1993

Wednesday, October 27, 1993

[ ] Gainesville Fi L Bennettesville, SC
° CCH enives ~0 Meeting at Wilamette  Mill
@ Fairfield Inn Mariott Hotel 9:00am

6801 NW 4th Bivd. Mr. James Myers

Gainsville, FI 32606 Plart Manager

Tel: 904 332 8292 P.O. Bor 673

Fax: 904 332 8202 Bennettsville, SC

(same as tel - wait for them to Tel: 803 479 0200

switch over when faxing) Fax: 803 479 0608

o Ramada Inn Hotel

Sunday, October 24, 1993

Thursday, Octobxr 28, 1993

L Gainaesville, FI
° Delegates arrive o Traved to
® Fairfiald Inn Mariott Hotel . Columbla, SC

(same as above)

Munday, October 25, 1993

Rameda Town House
1815 Gervais Street
Colunbla, SC 29201
Tel: 803 771 8711
Fax: 803 252 9347

] Gainesville, FL
M N ;
o g ot NGAS) 9:00mm Friday, October 29, 1993
Reglonal Manager
3434 SW 24th Avenua ° Eastover, SC
Gainesville, FI 32607 ] Mocting at Union Camp 9:00am
Tel: 904 877 4708 x 224, Mr. Wes Foy
Fax: 804 371 8557 Technical Control Manager
° Fakfiold Inn Mariott Hotel P.O.Box B
Eastover, SC 29044
ober 28. 1993 Tel: 803 353 7700
Tuesday, Oct ' Fax: 803 353 7061
° Travel to L Ramada Town House
. et G el Saturday, October 30, 1993

2038 West Lucas Street

Florence, £7! 20501 L Travel to
Tol: 803 889 4241 L Atanta, GA
Fax: 603 865 8883 L Embassy Sules Hotel

3285 Peachtree Road, NE
Atianta, GA 30305
Tel: 404 2681 7733
Fax: 404 262 0522



Sunday, October 31, 1993
° Allanta, GA
° Free day ©
° Embassy Suites Hotel

tonday, November 1, 1993

o Travel to
. Perry, GA
° Comfort inn Holel

1802 Sam Nunn Bivd

Perry, GA 51089

Tel: 912 987 7710

Fax: 812 987 7710 (same as tel
- walt for switch over)

Tuesday, November 2, 1993

L] Oglethrope, GA

] Meeting at Weyerhauser 9:00am
Mr. Russefl Stevenson
Plant Environmenta’ Manager
P.0. Box 238
Oglethrope, GA 21088
Tel: 912 472 2527
Fax: 912 472 5508

] Comfort Inn Hotel

Wednesday, November 3, 1993

® Travel to

] Atlanta, GA/New York

] Roger Smith Hotel
601 Lexington Avenue
New York, NY 10017
Tel: 212 755 1400
Fax: 212 310 9130

Thursday, November 4, 1993

) New York, NY
] Meseting at NCASI 9:00am
Dr. Isaiah Gelman
Vice President
260 Madison Avenue, Sulte 1105
New York, NY 10018
Tei: 212 532 9000
Fax: 212 779 2849

Friday, November 5, 1993

° Delegation deparis from New
York, t:: Indonesia
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Appendix 3. Diagram of effluent system in

Willamette, Marlboro Pape:r Mill
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Appendix 4.

Corrugating Division, Chemical Recovery Plant
Sonoco Product Company
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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 Sequenca COLOR BOD TOX COD
Birch ODEDED 88% 76% 71% 58%
Southern HD CEDED 99% 88% 98% 91%
Southern HD O(D,C)ED %% 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 O(D,C)ED 96% 69% 98% 73%

POTENTIAL BENEFITS

CHLORINATED ORGANICS

Southern PINE Kraftto 82 1SO

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

s. Lovel depends on the amount of chlorine In the chlorine dioxide used

GG -
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. Appendix 7. Union Camp Effluent Treatment System
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Appendix 8. Waste and ‘Jater Treatment

Weyerhaerser Company, Flint River Operation
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Laboratory Tour at NCASI Gainsville

Discussi(;n at NCASI Gainsville




Bleaching Plant at Marlboro Paper Mill C— ’.’
Oxygen delignification tower at the back right side L) '0



Influent at Marlboro Paper Mill

Clarifier at Marlboro Paper Mill é(p




Clarifier overflow

a,‘ N
A screw press for sludge dewatering at Marlboro Paper Mill :) 6)5
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Treated waste water discharge through diffusion header
into the Great Pee Dee River

S el

Sonoco Product Company



Anaerobic lagoon Sonoco Product Company




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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DISCLAIMER

This project was sponsored b the U.S. Agency for International Development through
WEC’s Cooperative Agreement in support of the U.S.-Asia Environmental Partnership
(US-AEP). The opinions expressed herein are the professional opinions of the authors
and do not represent the official position of the Government of the United States or

the World Environment Center.
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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 svstem/technology
management. Particular focus was given to assessing the transferability of
technologies and management practices applied to wastewater treatment, wate; 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 io 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).



Il. INTRODUCTION

In responise to the recent developing and strengthening of environmental regulations
in Indonesia, numerous organizations of indoresia’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 Environmenzal Irnpact 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, & 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 Mi", 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.



STUDY TOUR PARTICIPANTS

Ir. Darono Wikanaiji

Waste Water Treatment Facilities
Engineer

P.T. Kertas Leces (PERSERQ)

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



lil. 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 orgzanized in 1943 through funding from the U.S. pulp and paper
industry to help the industry respond to increasing rsgulatory 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 :1uch interest in NCASI activities, particularly with respect to
the free flow cof 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 wvith 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 grovving 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
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- implementation of advanced technology and rnanagement 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 julatory 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-Indonesia 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 modsling

air pollution control technology and U.S. amissions standards
KRAFT emission standards

solid waste management, both on and off site disposal

improving facility management and increasing staff awareness of
environmentar csues

- 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

1

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 envircnmental 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 bleachad paper a day from virgin
fiber. 60% of the fiber source is from hardwood chips and the remaining 40% comes
from soft wocd 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 implemented 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.
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As a state-of-the-art facility, the mill uses: extended oxygen delignificaiton, non
dirsct contact furnace (NCC), high lavel steam strippers for removinr 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 MGD
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 mill 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 an
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

U



Recover and Wastewater Manager.

The 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 hip 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 plant to evaporate the black liquor (inside the waste heat
uviler). 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.o 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,
li.e., copier paper, envelopes, business forms, offset printing, reading 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 Fastover 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. Wastewater discharged into the
local river is reported to have 10ppm 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 contro! 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 H,S, CH,SH, (CH,),S, and (CH,),S,.

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
aelegates 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
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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

® 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, greeicd 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 SUMMARY 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 subm.itting additional prcject 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 systern. 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 poliutants
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 delegates all agreed that the Sonoco design is both cost effective and
efficient in treating black liquor. One of the Indonesian comnanics that
participated in the U.S. Study Tour has already contacted Sonoco to further
discuss the transfer of this design.

®  Substitution of chlorine, by chlorine dioxide in the bleaching process has
yielded a reduction of BOD; equaling 60%, COD by 65%, Color by 77%.
Qzone bleaching, although a relfatively 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 recycling was implemented in all the facilities visited. This is a critical




area for waste minimization in the Indonesian pulp and paper 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.



V. SUMMARY RECOMMENDATIONS FOR FUTURE PROJECTS

The following recommendations were made to WEC [lor 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 szminar for facility engineers regarding specific
techniques and technologies that enable effective vrater 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. (NCASH)

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
Rennetsville, South Carolina

Tel. (803) 479-0200
FAX (803) 371-6557
Contact: Mr. James Myers, Plant Manager

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, Oglethorpe, Georgia
P.O. Box 238
Oglethorpe, Georgia 31068

Tel. (912) 472-2527
FAX (912) 472-5508
Contact: Mr. Russell Stevenson, Plant Environmental Manager
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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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