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LIST OF ACRONYMS

ASB : Aerated Stabilization Basin.

BOD : Biological Oxygen Demand

DO : Dissolved Oxygen

EPA : Environment Protection Agency

IS0 : International Standard Organization

MGD : Million Gallon Day

NCASI : National Council Of the Paper Industry
for Air and Stream Improvement.

ocCcC : 01d Corrugated Container

TQC : Total Quality Control

TSS : Total Suspended Solid

USAID : United States Agency for Internaztional
Development

WEC : Worid Environment Council
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I EXECUTIVE SUMMARY

On October 24th - November 5th, 1993 On the invitation of WEC, I,
varih Supriadi rz2presenting PT Surabaya Agung Industri Pulp dan
Kertas, Driyorejo,Gresik joined the Industrial waste minimization
assessment study Tour with a group of Indonesian Pulp and Paper
Industry to visit some Industrial Organization and Association in
Pulp and Paper in the United States which is especially involved in
the technology of waste water treatment and its management.

The main purpose of this visit is to enable us to learn and absorb
the experience of some pulp and paper mill as well as to learn how
to handle the probiem, to broaden our knowledge that concerns the
technology of Pulp and Paper, and waste water treatment.

This program is a follow up of " Lokakarya Minimisasi Limbah
Industri pada Industri Pulp dan Kertas " which was held in Hotel
Indonesia Jakarta, in July 1993. by WEC and supported by USAID
and BAPPEDAL.

The aim of +this program included visiting several research
organization which support waste water minimization program in the
US Tike NCASI.

The main point is to study the process of waste water treatment and
it’s handling technology. Secondly before making some regulation
the US Government take into consideration the working process and
mechanism of the industry.

Some representative from Indonesia pulp and paper industry are

Mr. Widya Tjahyana L, PT Pakerin ,Mojokerto.

Mr. Darono Wikanaji, PT Kertas Leces ( Persero ) , Probilinggo
Mr. Wwarih Supriadi, PT Surabaya Agung Industri Pulp dan
Kertas,Gresik.

Mr. Zulkifli Lubis, PT Indah Kiat Pulp and Paper,Bengkalis

Riau.

From government institution ;

Mrs. Hendayani T.A Msc, from Institute Research and Development of
cellulose under Industrial Ministry, Bandung.

Mr. Tan Suwargana, from The Environmental Impact Management Agency
( BAPEDAL ), Jakarta.

And Mr. Charles J.H Hong , Deputy Project Manager WEC ,New York.

The place to be visited
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Monday,October 25th,1933.
NCASI,Gainesville Florida ,meet with Mr. Ashok K. Jain, Regional

Manager Shoutern Region.

wednesday,October 27th, 1993

Willamette Industries, Inc. Marlboro Mill, Bennettsille, South
Carolina, meet with Mr. Martin Barfield. Technical Services Manager
and Mr.Greg Fullenwider, Technical Specialist.

Thursday,October 28th, 1993
Scnoco Industries,to see with Mr. Phillip Whichard, Technical

Recovery Manager..

Friday,October 29th,1833.

Union Camp Corporation,Fine Paper division Eastover,South
Carolina.meet with Mr. wWesley A. Foy Technical Control Manager. Mr.
James P. Witkowski, Environmental Engineering Manac?ar and

Mr. Dough R. Lazar , Senior Application Engineer.

Tuesday, November 02nd,1993.

weyernaeuser , Pulp Division, Oglethrope, Georgia meet with
Mr.Russell K. Stevenson, Plant Environmental Manager and Mr. Frank
D.Wwohhrley , Environmental Project Engineer.

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

The program the visit is meant to get several information

along with technology,knowledge of pulp and paper especially in
waste water. The result of the finding is expected to be applied
through out Indonesia.

II INTRODUCTION.

Generally all pulp and paper industry in US have an installation to
process waste water from the production. This installation had
been compieted with primary clarifier and secondary treatment with
lagoon.

Delignification process is removing lignin from the fiber,pure
oxygen it's one agent which generally used in pulp and paper mill
such as Marlboro mill, Union camp and Wayerhaueser.

_.2_
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For bleaching agent still use chlorine and chlorine dioxide,but
there are still some factory trying to use other bleaching agent
i.e. ozone, to be used in Wayerhaueser and Union Camp.

Solid waste such as bark from chipping process, solid waste
filtered from the waste water are burned with coal in waste boiler
to create steam for pulp and paper process.

Black liquor from the bleaching process,to manufacture in the
recovery boiler and recovery chemical to take some chemical to be
re-used in bleaching process. This process can also be used to
reduce odor and air pollution.

They are strictly careful in throwing waste water,solid waste and
other pollutant because of its tight strong regulation.
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III. FINDING.
ITI.1, NCASI, SHOUTERN REGION GAINESVILLE, FLORIDA.

This organization is founded in 1943, by several Industrial Pulp
and Paper Industry in U.S. Up to now almost 95 ¥ pulp and paper
industry become the member of the organization and supporting
tudget of 10 million dollar every year.

¥ith 100 employees from different back ground such as Chemist,
Chemical engineer, Ecologist, Forestrist, Biologist etc. it has
4 branch offices ;

- New York as a head office.

- Washington,take the responsibilities in impact marine research.

- Boston take the responsibilities in surface water modelling
research.

- Gainessville , Florida have a specialization in air pollution
research.

In coing so, the organization help the industry which face

scme difficult in processing waste water or pollution and make some
improvement to increase the quality with 1limited impact to
environment. Besides it, they also help industry to make agreements
with the government in deciding some new regulations.Indeed the US
government has a good relationship with the industry.

Every region in the US have different regulation, but generally
to process new regulation in the US is " top - down " that
means the federal government arranges public hearing for 90
days, than continue to public discussion, finally the new
regulation is made.

Furthermore, the regulation hased on risk analysis, it will
take lots of time therefore the analysis must be based on
technology. .

GAINESSVILLE BRANCH OFFICE

Especially for air pollution research it is done in Gainessville
branch office. The annual budget spend every year is about 60 %
vhich amount approximately 6 million dollar.

The facility of the lab in this office is complicated completed
with work shop, prepare sample room ,analysis room and some
analysis equipment as ; B

...4_
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1. Collecting air equipment, it can be used to take some air sample
from every part of the mil1,

2. HPLC an equipment for Separating and identifing liquid organic
compound.,

3. GCMS this can be used to separate mix gas in such as S02, NOx,
Cl2, etc.

Therefore the existence of this organization is very helpful not
only to the industry but to the government as wel].
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IT1.2 MARLBORO PAPER MILL ,WILLAMETTE INDUSTRIES. Inc. SOUTH
CAROLINA.’

Marlboro paper mill in Bennettesville,South Carolina begin its
first production in December,1990. Producing 245.000 ton fine paper
or almost 750 ton/day with 291 employee. This production need 12-13
MGD,as a total water consumption from the river. The total area is
about 1.800 acre located along Pee Dee river in South Carolina.

A. PAPER MAKING PROCESS.

The main raw material is chips. 60 % the supply of material taken
from Willamette Corp saw Mill and 40 % from the operating chips

mill,

Chip is separated in two classification - hard wood and soft wood.
The composition of the product is interchangeable every 2 - 3 days
ie 40 ¥ hard wood and 60 % soft wood , 60 % hard wood and 40 ¥ soft
wood.

From chips operating in the mill , the remove bark ( solid waste)
is to be burned at waste wood boiler to create steam to be used
in the paper making process.

The purpose chips cooking in the six digester for 1,5 hour, is to
separated lignin or natural glue from this wood fibers.

The pulp exits from the digester,this mixture washes and goes to
Oxygen delignification process, Oxygen delignification process is
highly efficient using Oxygen to break-down and remove lignin after
cooking stage.

Instead of the typical five stage process, the mill used three
stage bleaching process, after this process the pulp is washed
in the final washing process,then goes to high density storage.

From high density storage water is added to the pulp, to get the
consistency .5 % pulp and 95.5 % water. This mixture is delivered
to the head box and goes to the paper machine for dewatered by
gravity and suction , then going to a series presses. Paper goes
thru series of 47 dryer heater with steam. Starch to be applied in
the size press and heated in the second series of 18 dryer. The
sheet goes through a set of vertical caiendars. The final stage
of the process is in reel ready to be cut in different sizes before
releasing to the customer,
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B EFFLUENT TREATMENT PROCESS.
B. 1 Primary ‘Treatment

The treatment process begin from the 1ift station with b~r screen,
and has a rate of 15 MGD and pumped to the primary c'arifier. The
primary clarifier has a volume of 2,5 million gallon, a diameter of
195 feet, depth 9 feet with a rise rate 500 gpd/sg tt, and the
retention time is 4 hour 2t 15 MGD. This process is able to settle
90 % or more of the able solid and 10 - 20 % of the BOD is to be
removed from water treatment.

Settled sludge with 3 - 5 % concentration being pumpad goes to
screw press and dewatrered up to 50 % solid content. The screw
press handle more than 17 dry ton sludge/day. If screw press fail
or broken, the sludge flow will be diverted to another * sludge
lageen of about one acre.

If the hydraulic overloaded, the flow more than 15 MGD, it s
diverted from 1ift station to surge basin,with a storage capacity
of 14,7 million gallon, from this storage the waste water basin
pumped to the surge basin back to primary clarifier system.

SPILL BASIN.,

Spill basin is similar to surge basin ythe capacity is 14,7
million gallon covering 3 acre and 15 feet deep, used as collecting
spill and also can be used as alternative clarifier during primary
clarifier maintenance period.

B.2 Secondary treatment.
AERATED STABILIZATION BASIN I , II.

After leaving primary waste water clarifier, it goes to ASB I,
capacity of this basin is 90 million gallon with 2000 feat long,
400 feet wide and 15 feed deep. Covering 20 acre completed with 9
mechanical aerator and each has 75 horse power.

Second basin, ASB Il has the same dimension as ASB I completed
with 4 mechanical aerator 75 horse power. This operating process
need 12 days time,6 days for each basin. The efficiency a removal
of approximately 90% BOD removal can be produced from this basin.
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POLISHING POND

Treated waste water exiting from ASB Il will enter "he first of the
two polishing ponds. Each polishing pond cover 30 acre can be
filled to a depth of 15 feet and is lined with 12 1inch native
clay,the combine capacity is 295 million gallon. Each pond is
equipped with one with one electronic aerator of 75 horse power
located near the outlet. This aerator will be switch on when DO

level is below 1 ppm.

During normal operation only one Polishing pond is operating and
this pond is usually 4 feet depth or less. Which will enable as to
maintain mill operation for about 20 days without discharging waste
water to the river.

The ASB produce i0,900 1bs suspended solid per day, 50 % of which
is expected to be removed and going to the polishing pond at least

only 5,450 1bs ( 50 % ).

DIFFUSION HEADER.

This mill has two diffuser header, one header can discharge up to
15 MGD ; while the other header discharge 15 - 45 MGD.

B. 3 Other Installation.

DOMESTIC LAGOON.

This lagoon is provided for domestic waste water, consisting of two
parts with total capacity of 175,000 gallon. The capacity first
lagoon is 100 000 gallon and the second, having a capacity of
75,000 gallon.

The first lagoon is equipped with 3 horse power aerator and
second lagon equipped with 1 horse power aerator. This lagoon
is able to reduce up to 90 ¥ BOD and TSS.

SOLID WASTE

Coarse particle on bar screen will be taken to Marlboro country
Land Fill; solid waste from the clarifier dewatered up to 50 %
is also removed to Mariboro land fill.

EVAPORATOR AND RECOVERY BOILER.

The wood becomes paper while the lignin processed with cooking
liquor,result of which is called black liquor. The black liquor

goes to the evaporator to remove
..8_
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water, leaving the mass organic material to be burned in the
recovery boiler to produce steam while the remaining inorganic
chemical is called green liquor. Another function of the recovery

boiler is to reduce odcr.

LIME KILN ( Ahlstrom )

Lime kiln is to cook green liquor with new lime to make fresh
white cooking liquor, for processing chips in the digester.

THE WASTE WOOD BOILER.

The waste wood boiler , has another name called Hogged fuel
boiler, it can consume almost anything to produce steam , tree bark
solid filtered from waste water , etc.

C ORGANIZATION

PLANT MANAGER

]
[ { | |
] ] ] 8
FIBER LINE PAPER MANUFACT SERVC RECOVERY UTILITY
-Digester -Paper machine -Engineering -Recv boiler
~-Black Lig P -Pulp machine -Spc maintenance ‘'-Evaporator
-Wood vyard -Stock prep -Tecnical service -Lime kiln
-Quality cont -Finishing -Quality contr -waste Wat T
-Shipping -Water Treat
-Quality contr -Quality cnt
TECHNICIAN; ( Independent )
- Give tools
- Basic maintenance.
- 9 -
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III. 3. SONOCO PAPER MILL CORP, HARTSVILLE , SOUTH CAROLINA

The mill is founded in 1900, with the main product such as paper
roll,paper spiral,0OCC,medium 1liner, bronze sack ,etc This
corporation has another branch in Canada and in Mexico.

The mill produce pulp from chips and using recycle fiber from th@
public, to produce pulp this mill use soda pulping process.

viith eight paper machines, one is a fourdriner type and the others
are cylindermould , each paper machine has a capacity of almost 500
ton per day, so the total capacity 4000 ton per day.

To produce pu'lp and paper need 3,5 - 4 MGD water consumption, ang
2 - 3 MGD non contact water.

A. PAPER MAKING PROCESS.

Chips as raw material from this mill is being cooking in the
continuous digester with a temperature of 305 F and pressure is
150 psi. Using N%CO3 as additive in this process and producing
black tiquor from the digester to be sent to the recovery chemical
and Na,CO, can be taken out in the recovery. In order to yield
darker OCC , cho3in used at 250 pound every ton product. Total
yield of this process 81 %. Besides using virgin pulp this mill us

secondary fiber as raw material for producing medium liner.

This 1is processed with Voith Equipment, which finally is being
supplied to the 8 paper machines, capacity of each is 500 ton per

day.

6. WASTE WATER TREATMENT

Waste water from each unit such as puliping, washing, cleaning
recovery etc, is processed in two types of manufacturing effluent
Anaerobic treatment.

This installation consist of one lagoon with a capacity of 24,3
MGD,design water level 199,0 inch. The %‘agoon is covered wit?

plastic,and treating water need 5 days time, from this lagon wil
go to aerobic treatment.

_10_
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As the pulping process used Na2CO03 and Na2S03, therefore the waste
water after treatment in an aerobic system produced H,S gas which
is very hazardous 2nd corrosive.

Aerobic process.

Treated water from the anaerobic process going to aerobic process.
The lagoon has a total capacity of 40 MGD, equipped with two type
aerator 4 aerator with 100 horse power and 16 aerator with 50 horse
power , i1t has a total 1200 horse power. Treated water 1in this
lagoon need 10 days time, this system has an efficiency of 95 %
removal. So if the quality of waste water in - let has 800 - 700
BOD, treated water flowing out of this lagoon can be expected withn

only 40 - 35 ppm BOD.

Settling basin

Finally treated water processed in settling basin, there are two
settling basin no I and no II. Treated water before going to the
river passes the out let which is equipped with a fiow sampling
equipment to take some sample for analysis in the 1lab and
monitoring station

Beside producing waste water which need to be procezsed in waste
water treatment installation, the mill also produce no contact
water, which can be thrown directly to the creek, with the
temperature of 1050 F

RECOVERY CHEMICAL

Black liquor produced from the pulp plant goes thru three stage
evaporator to increase its concentration from 8 ¥ to 40 %, and
from 40 % to 50 % in two stage evaporator.

Furthermore the black liquor is processed in the KILN (BARTELLOTT
- SNOW with 100 feet long and 10 feet diameter ) result of which
sent to dissolver no 3 and the ash is sent to dissolver no 1. Both
of them finally will be in dissolver no 2 then to processed to
Carbonate solution holding tank to be washed in washer filter.
After passing the Carbonate clarifier, the Sodium Carbonate is kept
in the storage tank ready for used in the pulp plant.
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SOLID WASTE

Solid waste in this mill is handled in three types ;
first, burned in the incinerator
second, sent to the waste boiler to be burned for example solid

waste from chipping process.
third, sent to the land fill , for example waste from boiler i.e.

ash.

C. ORGANIZATION

PLANT MANAGER

[ ]
1
f ) I 1
[ | ] (] 2
CORRUGATING MC CYLINDER MILL POWER WASTEWATER
~Pulp mill -Boiler -Wastewater
-Secnd fiber -Electric -Watertreat
-Recovery chem

- 12 -
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I11. 4. UNION GAMP, FINE PAPER DIVISION, EASTOVER , SOUTH
CAROLINA

Union camp pulp and paper division is located in Eastover, South
Carolina with a 4000 acre cunstruction area, and 150 acre for it's
mill. With 800 employees which it separated in to four shift.This
mill only produce fine white paper. They use river water for the
procduction ,they need 1400 gallons fresh water for one ton product

A PAPER MAKING PROCESS

This mill has two paper machines and one pulp machine
Paper machine 1.

Starting operation in August,1984 all the equipment is from Voith -
-Duo former, with a capacity of 800 ton per day producing fine
paper 46 - 55 gsm.

Paper machine II.

Start up in July, 1991 Producing fine paper 35 - 46 gsm the
equipment is from Beloit Bil Baie III capacity this machine 660
ton per day.

Pulp Machine.

This pulp mill uses trees as raw material. The chipping process
goes to two continuous digester for delignification process then to
bleaching process . This equipment is a combination of Valmet and
Ahlstrom

For the process they use Chlorine dioxide, Ozone; and
oxygen for bleaching.

Design capacity is 1850 ton per day, this machine in able tc
produce two kind of pulp i.e. soft wood and hard wood and starting
operation on April, 1991. They produce 330 ton of pulp for the pulg
market.

pulp.

- 13 -
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B . EFFLUENT TREATMENT.

Effluent treatment is meant to reduce organic matter as BOD,Solid
( TSS ) , color , also pH . There are two kind of first treatment
system ; sanitary treatment and primary clarifier treatment. The
result of both treatment is sent to the mixing box for secondary

treatment.
Clarifier. ( primary treatment.)

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

Mixing box.

Treated water from clarifier no I and no Il are mixed with
effluent from bleach plant and sanitary treatment in mix box

from the mixing box ,treated water goes to ASB through splitter
box.

Aerated Stabilization Basin. ( secondary treatment )

Effluent treatment for ASB splitter box separate in 2 series, one
goes to ASB I and ASB I1. Both of them had the same 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 I goes to ASB no 3 and ASB II goes to ASB no

4,

Effluent holding pond
From the secondary treatment, the treated water iss*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
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C. AIR POLLUTION CONTROL

In the process of production , this mill also produce gas such as
802, NOX C12 which can pollute the air and this gas produce by the
recovery furnace, power boiler , bleach plant etc. To control this
pollution the mill uses precipitator,incinerator. Therefore low
Sulfur fuel preferable for power boiler,.

D. SOLID WASTE
The main resource of solid waste is primary clarifier as sludge,

power boiler as a fly ash, Pulp Mill produce reject knot. Almost
all solid waste are sent to land fiil of the mill.
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III. 5 WEYERHAEUSER PAPER Co, OGLETHROPE, GEORGIA.

This mill is founded in 1973 located in Oglethrope, Georgia.
Producing 750 ton pulp per day, all the product is for the pulp
market. The first time to produce 1 ton pulp this mill consume
17,000 gallon fresh water, but now water consumption is reducedd
to 10,000 gallon per ton product.

In the delignification_process the mill uses 100 % Oxygen, furnished
with recovery plant, evaporator, recovery boiler to reduce air
poliution.

. ¢
For the bleaching process using Chlorine and Chlorine dioxide at
the comparison of 70 % Chlorine dioxide and 30 % Chlorine.

The use of Chlorine dioxide can be decreased but effecting the
brightness of the pulp produced, therefore until now researches are
still being conducted to replace it,

A. PAPER MAKING PROCESS

CHIPS YARD

To fulfill the need of chips as the raw maferial in pulp making,
there are two ways can be done ;

- Making chips in the mi1 with wood as raw material to be cut
in slasher, and sent to the debarking drum. Result of
which is sent to chipper. Then, the chips are kept in the
chips surge basin. Bark i.e. solid waste from debarking drum
can serve as fuel for the boiler,

= Chips purchased from other mill are sent to the metal
detector.

The two above kind of chips are put together in scalping screen,
the oversize ( reject ) is sent back in the chipper process.
After filtering in the scalping screen,the active chips as the
resutt of the process are sent to the next process that is
digesting process.

- 16. -~
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DIGESTING.

After the previous process the chips the go to the impress -
vessel where then it will 90 to the vapor phase digester, before
coming to the digester, it will first go to the diffusion washer
tank. There are two KAMYR digester which each of them has

a capacity of 270 mt.

Both digester, pulp enter to 2 stage brownstock diffusion and
washer, finally to high density
storage.

Chips,after passing filter in knotter, enter in to decker and
Oxygen reactor, then going to blow tank and further 3-stage-oxygen
~washer,

It finally going to the pre bleaching tank. There are two tarks
each having the same capacity of 250 MT . Chips s ready for
bleaching nrocess and finally to become pulp.

BLEACHING PROCESS.

Then Cl02, H2S04, Na2C03 is added to the Pulp and pump to the D2
tower ( for washing with white water )

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

STOCK PREPARATION AND DRYER.

Pulp from high density storage, enter to machine chest with 15 MT
capacity, through Silo and Pressure screen to fourdriner.Pu]p
pressed and dewatered in this machine and heated on the dryer. a
series of dryer contain 29 phases, final pulp from jumbo rolil
scaled and labelled and stored 1in the warehouse. This warehouse
is able to file it up to 10,000 MT, with ready to be sent to the
costumer.

- 17 -
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B. WASTE WATER TREATMENT

Primary treatment.

waste water from the mill flow in to canal with a bar screen goins
to a primary c¢larifier,with 1,75 million gallon treated water,it
has 3 hour resistant time. In this clarifier there is also pH
adjustment. Solid waste produced goes to screw press for dewatering
and remove this solid waste to the landfill.

Theclarifier able to remove BOD and TSS up to 90 %

Ifsomething happen in this waste water installation the mill ha!
prepare on emergency spill basin placed before the bar screen.

Secondary treatment.

Treated water from the primary clarifier goes to firstlagoon, of 24
acre it has 15 million gallon, with 12 aerator. Treated water in
the first lagoon has retention time for 5 days.treated water
leaving the first lagoon goes to the second one covering 22
acres with 6 aerators, it has resistant time for 9 days.

Stabilization Pond

In order to make treated water to hecome cleaner, from the second
lagoon it goes to the stabilization pond, this pond equipped with
1 aerator covering 25 acres and treated water has 10 daysresistant
time .
Beside that, the installation has a holding pond with660 mitlior
gallon capacity, which function for keepingtreated water from the
stabilization pond.

This treated water need 24 days resistant time as long it i3
treated ; Before treatment in this installation the in-let effluen

has 500 ppm BOD. After treatment, the out let is expected to oni
35 ppm BOD.

- 18 -
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C. RECOVERY CHEMICAL

black liquor from the pulping process goes to the evaporator,
collected in the " process condensate tank ", it is then washed in
post oxygen washer and stored in the " cylinder mould filtrate tank
'» solid of which is 1 %, this tank has a capacity of 750 million

gallon.

From this 1 % solid of black Tiquor it is concentrated to 40
%¥solid, this need to be sent to the first stage filtrate tank. The
next is to go to the extraction tank and filtered.

Result of above process is collected in flash tank, from then on
black liquor increased their concentration up to 67%. to be stored
in two tank. each has a capacity of 130 million gallon. The next
process is in the recovery boiler, green liquor is produced from
the recovery boiler going to the clarifier.

From the clarifier its goes thru to the slacker where caustizer
process take place the next process of it produces white 1liquor.
The white liquor is ready for use in the digester and Oxygen
reactor.

D. AIR POLLUTION CONTROL

For the weak gas

Using incinerator to reduce pollution. The source of pollution is
from power hose |, pulping vessel passed to moisture separation
finally sent to smel} dissolving tank vent and to recovery boiler,

For the strong gas

Gas from the evaporator area and from pulping unit are passed
toliquid ring compressor goes to " moisture separator firally
separated to stack, power boiler and to calciner,

F. TRAINING.

Every week employees from the operator level all department spent
2 hours for training especially in environment impact held by
Environment Technical Department. For the new employee sent to the

some university in Georgia and to institution before they start
working in this factory.

- 19
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G. ORGANIZATION

PLANT MANAGER
[ ]

LAND TIMBER
8

l

! ]
] ]

Land MNG Hav casting
Harvesting

i
MANUFACTURE

. I

Wood Yard Production Tecn Eng Maint Sys Utility Inform Sys
- Pulping -QC -WWwWT
- Landfill

- Environment.
(]

!
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Iv CONCLUSIONS AND RECOMMENDATIONS.

Conclusion consists of three groups ;

a. Technology.
b. Management and organization.
¢. Relationship between Government and Industry.

A. TECHNOLOGY.

Oxygen delignification.

The function of this process is to separate lignin and natural
glue from the fiber using Oxygen. It’s a highly efficient process
in which Oxygen are using to break-down and remove lignin. Almost
all pulp and paper mill use oxygen for delignification, as in Union
Camp, Marlboro Mill and Wayerhouser.

~ Bleaching process

For bleaching, although Chlorine and Chlorine dioxide are used, but
a part of pulp and paper mill now are trying to use another
alternative i.e. Ozone, since it is quite friendly to environment.

- Chemical and Boiler Recovery,

In order:to reduce air pollution and odor recovery chemical and
recovery Boiler is used since it will produce a chemical which will
be used in bleaching process.

~ Waste water treatment.

Generally pulp and paper mill in the US have good installations
for waste water treatment, including primary and secondary
treatment with lagoon. Some mill still apply chemical treatment one
of them SONOCO.

That pulp and paper mill in the US is completely furnished, with
all equipmert needed to preserve clean and healthy surrounding.

We can say as the industry as high responsibility to the
environment and the regulation is very, very STRICT.

BEST AVAILABLE COPY
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B. MANAGEMENT AND ORGANIZATION

Mill organization is quite simple, not to complicated and it is
quite advantageous. If trouble and problem arise, the mill can
easyly handle it . This 1is the result of the educational
background,high responsibility and capability of the employee.
Regular and systematic training is still being held among other
Weyerhaeuser,

The application of TQC and ISO 9G00 in several mill is quite good,
by providing Quality control in every department such as in
Marlboro Mill

C. RELATIONSHIP BETWEEN GOVERNMENT AND INDUSTRY.

For new decision making in the US the term of " Top - Down “is
applied. It mean that before making a new decision,there must be
public hearing and public opinion

In this case, organization such as NCASI is very helpful to the
government and industry in making anew decision by giving
information and acting as a third person

This organization is indeed needed irn Indonesia tc help the
Industry and the government.

This program will be more effective if enough time is given to the
participant to know more about the detail of pulp and paper
technology in order be able to apply it in practice, it will be
helpful that the participant is given the chance to take part or
get involved in the pulp and paper making process.

To arouse the interest of Industry in waste minimization and waste
assessment go low cost and no cost, it will be good to make a
pilot plant 1in Indonesia by inviting several Industrial
representative in Indonesia to have a look directly at the pilot
nroject waste minimization and assessment. The place can be chosen
in one of the mill in Indonesia

_22_
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Sampel preparation rocn
NCASI , Gainessville.

o

HPLC instrument in NCASI Gainessville
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Newest HPLC

REST AVAILABLE COPY
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~Wood Yard
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Lagoon, in Mariboro Mill
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Press Part Paper machine
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Size press in paper
machine

[}
Double Cutter
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Union Camp,Pulp
and Paper mil?

Zulkifli, Foy, Widya, Secretary. warih, Iyan S, Dough L, Darono,
Hendayani, Chartes ( from left to right ) in Union Camp background

REST AVAILABLE COPY 35



leeting in Weyerhaeuser Pulp Mill
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widya T, Frank D W, Iyan S, Darono, Russel K, Wari
Zulkifli,Hendayadi after meeting in Weyerhaeuser.
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Meeting with Dr Isaiah Gellman, President NCASI,in head office
260 Madison Avenue,New York.

BEST AVANLARLE COPY
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World Environment Cenier

Saturday, October 23, 1993

O O

[

Gainesville Fl

CCH arnives

Fairfield Inn Mariolt Hotel

6901 NVV 4th Bivd.

Gainsville, Fl 326G6

Tel: 904 332 8292

Fax: 504 332 82392

(same as tel - wait for them to
switch cver when faxing)

Sunday, October 24, 1993

]

Gainesville, Fi

Delegates arrive

Fairfield Inn Mariott Hotel
{same as above)

Monday, October 25, 1993

(-]

Gainesville, FL

Meeting at NCASI 9:00am
Mr. Ashok Jain '
Regional Manager

3474 SW 24th Avenue
Gainesville, FI 32607

Tel: 904 377 4708 x 224.
Fax: 904 371 6557
Fairfield Inn Mariott Hotel

Tuesday, October 26, 1993

-}

Travel to

Florence, SC

Ramada Inn Hotel
2038 West Lucas Street
Florence, SC '29501
Tel: 803 669 4241

Fax: 803 665 8@83

419 Puark Avenuc South

Suite 1800 New York, NY 10016

us:

Te!: (212) G83-4700  Telex: 261290 Enviracent  FAX: (212) 6A3-505

AGENDA FOR U.S. STUDY TOUR
INDONESIAN DELEGATES

Wednesday, October 27, 1993

Bennettesville, SC

Meeting at Willamette Mill
9:00am

Mr. James Myers
Plant Manager
P.0O.Box 673
Bennettsville, SC
Tel: 803 479 0200
Fax; 803 479 0608
Ramada Inn Hotel

ot lL4-

Thursday, October 28, 1993

Travel to

Columbia, SC
Ramada Town House
1615 Gervais Street
Columbia, SC 29201
Tel: 803 771 8711
Fax: 803 252 9347

Friday, October 29, 1993

Eastover, SC

Meeting at Union Camp 9:00am
Mr. Wes Foy

Technical Control Manager
P.0.Box B

Eastover, SC 239044

Tel: 803 353 7700

Fax: 803 353 7981

Ramada Town House

Saturday, October 30, 1993

q“_i’“’r AVANL AR T

Travel to

Allanta, GA

Embassy Suites Hotel
3265 Peachtree Road, NE
Atlanta, GA 30305

Tel: 404 261 7733

Fax: 404 262 0522

3¢



Sunday, October 31, 1993

]
9
[

Allanta, GA
Free day ©
Emtassy Suites Hotef

Mondayv, November 1, 1993

o
o
(4]

Travel to

Perry, GA

Comfort Inn Hotel

1602 Sam Nunn Bivd

Perry, GA 31069

Tel: 912 987 7710

Fax: 912 987 7710 (same as te|
- wait for switch over)

Tuesday, November 2, 1993

Oglethrope, GA

Meelting at Weyerhauser 9:00am
Mr. Russell Stevenson

Plant Environmental Manager
P.Q. Box 238

Oglethrope, GA 31068

Tel: 912 472 2527

Fax: 912 472 &508

Comfort Inn Hotel

V/ednesday, November 3, 1993

Travel to

Allanta, GA/New York
Roger Smith Hotel

501 Lexington Avenue
New York, NY 10017
Tel: 212 755 1400

Fax: 212 319 9130

Thursday, November 4, 1993

New York, NY -
Meeting at NCAS| 9:00am

Dr. Isaiah Gelman

Vice President

260 Madison Avenue, Suite 1105
New York, NY 10016

Tel: 212 532 900Q

Fax: 212 779 2849

Friday, November 5, 1993

Delegation departs from New
York, to Indonesia-

BEsY AVAN ARy t COpPy
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PULP AND PAPER STUDY TOUR SCHEDULE
OCTOBER 23 - NOVEMBER 3, 1993

A e L

Sat. 23 Sun. 24 Mon. 25 Tues. 26 Wed. 27 Thurs. 28 Fri. 29
Gainesville, Fi. Gainsville, Fl. Gainsville, Fl. Depart Drive from Drive from Columbia, SC to
CCH Aniives Delegates Arrive NCAS!H Gainsville, Fl for Florence, SC to Benneltesville, SC | Eastover, SC
Ashok Jaln, Florence, SC Bennettesville, SC | to Columbia, SC Unlon Camp
Reglonal Manager Willamet Mili Wes Foy
James Myers Technlcal
‘1 'Plant Manager :Control Mgr.,
H_:otel: Hotel: Hotel: Hotel: Hotel: Hotel: Hotel:
Fairfield Inn Marriott Fairfield Inn Mariott _ | Fairfield Inn Marriott Ramada inn Ramada Inn Ramada Town Ramada Town
6901 NW 4th Bivd. 6901 NW 4th Bivd. 6901 NW 4th Bivd. 2038 West 2038 West Lucas House tHouse
Lucas Street Street 1615 Gervris 1615 Gervais
Street Street
Sat. 30 Sun. 31 Mon. 01 Tues. 02 Wed. 03 Thurs. 04 Frl. 05
Drive from Atlanta/ Free Day Drive from Atlanta, Oglethrope Drive to Atlanta NY, NY Delegates
Columbia, SC to GA to Oglethrope, Weyerhauser Depart for NY NCASH depart from NY
Atlanta, GA GA Russell Dr.lsalah Gelman | to Indonesia
Stevenson Vice President
Plant Env. Mgr.
Hotel: Hotel: Hotel: Hotel: Hotel: Hotel:
Embassy Suites Embassy Suites _ Comfort Inn Hotel Comfort Inn Roger Smith Hotel | Roger Smith
3265 Peachlree Rd 3265 Peachtree Rd - | 1602 Sam Nunn Blivd | Hotel 501 Lexington 501 Lex. Ave.
1602 Sam Nunn Avenue
Blivd




OUR ENVIRONMENT...A SHARED COMMITMENT"

X =

INDCNESIA PULP AND PAPER INDUSTRY GROUP VISIT

" OCTOBER 29; 1993
ROOM 137

AGENDA

9:00 A.M. WELCOME / INTRODUCTIONS
9:15 A.M. GROUP‘S OBJECTIVES / AGENDA
9:30 A.M. EASTOVER MILL OVERVIEW

10:00 &.M. EFFLUENT TREATMENT

10:30 A.M. AIR POLLUTION CONTROL

11:00 A.ML ODOR CONTROL

11:30 A.M. SOLID/ HAZARDOUS WASTE

12:00 NOON LUNCH

1:00 P.M. UNION CAMP BLEACHING TECHNOLOGY
2:00 P.M. MILL TOUR
4:30 .M. EXIT

NEST AVAILABLE copPY :
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D H g ASHOK K JAIN
33 RECICNAL MANAGER
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- . 3 a GAINCSVILLE. FLONIDA 32614-1020
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28 FAX (A1) 3716857
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et PAZSICENT
- (212) 532 9500
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,=2"T= NATIONAL COUNCIL OF THE PAPEA INDUSTRY
7 pmee A AR ANG STAZAM IMPROVEMENT, INC.

150 MAC SON AVENUE
NId YCRX, NY. 16018

W. Mariin (Marty) Barfield

Tscnrucal Services Manager

Villamette Industries, Inc.
rAansoro Mul .
P0.8¢cx 572

Eenncnsalin, SC 29512

Man3ger

FINE PAPER DIVISION
P.0. BOX 8, EASTOVER, SC 29044

FINE PAPER DIVISION
P.C. 80X B, EASTOVER, SC 29044

g

UNION CAMP TECHNOLOGY, INC.

James P. Witkowski
Environmenial Engineering

TEL: 803/353-7916
FAX: 803/353-7026

Wesley A. Foy
Techaical Control Manages

TEL. (803) 353-762

PR

Crree®

Doug R. Lazar
Senior Application Engireer

1202 479-6250 HWY. 801 S, P.0. BOX B TEL: 803/353-7917
) o) <79.6603 EASTOVER, SC 29044 FiX: §03/353-7026
A‘J :?.\ Puip Dwision
-Z'J 3
\E:I Frank 0. Wohrley Flint River Operations
N Environmental Project Engineer 0 Stagecoazh Road

Greg Fullenwider
Technical _Speciau;t

Post Oflico Box 678

wariaare Mill
Bennettsville, SC 29512

wiltame:te Industries, Inc.

803 /4790200
_FAX: 801 /479-0603
SO Crree®
|f|?7:'f{7{j41,r‘-l
K
R o Doug R. Lazar

Sefior Application Engineer

UNICH CAMP TECHNOLOGY, INC.
uvrY, €015, P.0.BOX B ’
£ASTOVER, ST 29044

TEL: 802/353-7917
FAX: 803/353-7026

BEST AVAILARLE cOPY
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A Weyerhaeuser

P.0. Box 238

Cglethorpe, Ceorgia 315
Tet{912] 472 5283

Fax [912] 472 5508

o —— e e emmm—

Pulp Division

5 Russell K. Stevensen
\ Plant Environmental Manager

Eliat Rivar Openrations
Cig Stagecoach Road
P.0. Box 238
Oglethe:pe, Georgia 3
Tet {912) 472 5518
Fax (912 472 5508

AN Weyerhaeuser
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MARLBORO MILL ,Bennetsville,SC
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SONOC MILL ,Hartsville,sc
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APPENDIX D 3

UNION CAMP,Eastover »SC
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EASTOVER KILL FACT SBHEET

UNION CMMP CORPORATION
FINE PAPER DIVISION
EASTOVER, SOUTH CARCLINA

EO I PAPER MACHINE

¥edium Weight Fine Paper
(46-55 .3asis Weight)
Design Rate: 600 TPD

Phase II Rebuild Design
Rate: 800 TPD

Zquipzent:

Voith Cuofomer Twin Wire
Paper Machine

272 Inches Wide
2000 FPM Maxinum Speed

Staru-Up: 8/84

EO IXI PAPER MACHINE

Light Weight Fine Paper
(35-46 Basis Weight)

Design Rate: 660 TPD

Equipment:

Beloit Bel Baie III Paper
Machine

372 Inches Wide
4400 FPM Maximum Speed

Start-Up: 7/91

6esiqn

Bale

PULP MACHINE
Bleached Kraft Pulp

Softwood Pulp -~ EASTOCELL
Hardwood Pulp

Equipnent:
Valmet-Ahlstrom Wet End
192 Inches Wide

215 FPM Maximum Speed
Flakt Compact Dryer

Lamb Cutter Layboy and

Start-Up:

Rate: 500 TPD

Line

4/91

IV (173701
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.. ;.\
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EASTOVER MILL STATISTICS

UNION CAMP CORPORATION
FINE PAPER DIVISION
EASTOVER, SOUTH CAROLINA

3usiness Purpose: Manufacture fine white paper for use in the

comrmunications industry, (i.e., copier paper, envelopes, business

forms, cffset printing, reading materials and writing supplies) and

dSleached market pulp.

Design Rate: 1800+ Tons Per Day Total Product.on
1500 Tons Per Day Fine Paper
300 Tons Per Day Bleached Pulp

Location: 30 Miles East of Columbia, South Carolina
Eaployees: Union Camp Personnel 860
On-Site Service Contractors 153

Total Investment:

$1.25 Billion
Phase I
Phase II

Estimated Yearly Spending#

$500 Million
$750 Million

Annual Payroll 40 Million
Local Wood Purchases 65 Million
Froducts and Services 35 Mi}lion
Payments to Freight Carriers 33 Million
Annual Property Taxes (Phase I) 12 Million

*Amounts spent in South Carolina

fost Office Box B, Eastover, South Carolina 29044, Phone: (803) 253-7653

SYM/lem EOFACT.593
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' THE ROAD TO SUCCESS

e \Well Prepared Applications

o P‘roductive Dialogue with DHEC
e Valuable Public Input

¢ Gommitment to Permit Limits

¢ Honor Those Commitments

o Upen & Ongoing Communications
with Neighbors

o Proven Environmental Record

DEVELOP AND MAINTAIN A
HIGH ENVIRONMENTAL ETHIC

57



UNION CAMP CORPORATION
ENVIRONMENTAL, HEALTH, SAFETY
AND FORESTRY PRINCIPLES

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

OPERATIONS.

TO RECOGNIZE ENVIRONMENTAL, HEALTH, AND
SAFETY EFFECTS OF PRODUCT MANUFACTURE,
DiSTRIBUTION, USE, AND DISPOSAL. |

TO MONITOR ENVIRONMENTAL, HEALTH, AND
SAFETY PERFORMANCE AND TO REPORT REGULARLY
ON THESE MATTERS TO THE BOARD OF DIRECTORS.

TO TRAIN _EMPLOYEES AND TO PROMOTE
AWARENESS AND ACCOUNTABILITY ON THESE

MATTERS.

TO IMPROVE PERFORMANCE THROUGH SUPPORT OF
RESEARCH AND DEVELOPMENT.

BEST AVAILABLE COPY



NVIRC L, HEALTH, SAFETY, AND FORESTRY (CONT)

7O COMMUNICATE WITH EMPLOYEES, CUSTOMERS,
SUFPLIERS, THE COMMUNITY, PUBLIC OFFICIALS, AND

SHAREHOLDERS.

TO PARTICIPATE CONSTRUCTIVELY IN THE DEVELOPMENT
OF PUBLIC POLICIES.

TG 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. !

AEST AVAILABLE COPY
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WEYERHAEUSER,Oglethrope, GEORGIA
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"BUsiness siceess cein
and nust march in siep
with a safe and pleasing
envirorment.”

Jack Ceighton’
President

AdOD F19VVAY 1S38

Weyerhacuser Comprny
ENVIRONMENTAL POLICY



Respect for the environment runs
deep at Weyerhaeuser.

We're proud of our long tradition of
concem for — and stewandship of — the
world we inhabit:  land, water, air, fish,
wildlife and, of course, our forests.

Weyerhacuser pioneered the American
Tree Farm system by establishing the
[easibility and desirability of replanting
forests after harvest. We led the industry
in devising ways of treating industrial
wastewater 1o minimize the impact on
streams and rivers.  And, in 1971,
Weyerhacuser was one of the first forest
products companics to enact an environ-
mental policy.

Since then, our policy has been further
iefined and strengthened as we've
learned more about the impact of our
activities upon the environment.

Stated bricfly, our goal is that WA yer-
hacuser and its employees will continu-
ously seek 1o harmonize our opertions
with the requirements of a sale and
pleasing environment.

Owr environmental policy guides us in
achieving this goal..

BEST AvalLABLE copy

Weycrhacuser employeces at all
levels will:

1. comply with all cnvironmental Liwvs
and regabinjons.,

2. identify, understand and 1espondd 1o
public health and environmenral impacdts of
our operations and the use of our products
and services.

3. conserve cnesgy and natunal resources
by enswing efficient wiilization,

4. work diligently to piotect the environ-
ment on the job, and consider doing so off
the job.

In addition,
Weyerhacuser managers will:

5. hactor environmental laws and regula-
tions into strategic planning and decision-
making processes.

6. evaluate environmental perfoimance
tiwough use of tools such as internal audits
and exception reporting,

7. promote the development and adop-
tion of scientilically sound wd. balanced
envitonmental policies, Liws and reguluions .
through active suppon of and Panticipation in
govemmental Teaishitive e rule-nuiking
processes and other forums dedicaed o
Providing pubhic otticials with wechnical
intoraunon o advice,

NG volop aad unaplement proveduies for
MWL TR O, e fons educhion, by-
rroduct e ychng and natciials Bandbngg gl
disposal.

0

10. e hetd sccountable for environmentl
pedomance and resulis, Facility and unit
managess will:

* monitor and cenify compliance

* prompuly repon non-compliance condi-
tions

* take corrective action, including curtail-
ment of operation, if necessary, 1o prevent
serious harm.

- 1L recognize superior environmental
performance by encouraging and rewarding
cmployce suggestions for improving cnviron-
mental perfoimance.

12, develop and conumunicate to appio-
priate local authorities cnvironmental incident
emergency plians for any operations that pose
a significant risk of off-site impacts. :

13. respond openly and promptly to
public inquiiies about environmental issues
involving the company, and initiate communi-
cations svith others who might be allecied.

14. work in good faith with non-govem-
mental organizations and individuals to
resolve environmental quality problems,

. 15. adopt internal environmental stan-
dinds for situtions not adequately covered by
current law or regulinon, or where we
believe more Sringent measies are necessary
to protect the environment

10. sclea contiactons and vendors who
demonstinie proper concern for covironmen-
td protection,

In addition,
the Office of the Luvironment will:

17 repont annudly o the bod of
divedtor: o the company™ overal] covinon
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WORLD ENVIRONMENT CENTER
( WEC)

Train the trainer Program Report
October 23 - November 5, 1883

A Project by
World Environment Center
419 Part Aveneu South, Suite 1800
New York, New York 10016

Report by

Zulkifli Lubis
Vice chief of Environmental Protection

Indah Kiat Pulp and Papér Cor.
Riau - Indonesia

HEST AVAILARLE COPY

T



Table nf Contents
' page

[. Executive summary / Introduction ................. ... . .. ..
II. FiInding ...
LII. Conclusion ... i
IV. Appendices ............ ... .. e e e e
A. Ltenerary ... ., e et e .,
B. Participants/Bussenes Card ...............cuuuiinni ...
C. Document Recieved ......... ... .. .0 uuiiuinuninn ..

BEST AVAILABLE COPY
!

qU



[. Executive Summary / Introduction.

The word Environmental Center ( # E C ), Hirough a cooperi-
tive agrement with the United State Agency of International
Devalopment ( U S A I D) in Indonesia and Enviromental Impact
Management Agency of Indonesia (BAPEDAL) Organize a [J.S5.

Study tour for six Indonesia Reprentative

Participating in the assespent were: Ms. Hendrayani
(Institut for Research and Development of Collulose [adus
try), Hr. iyan Suwargono(Enviromental Impact Managenent
Agency Of Indonesia}, Mr.Zulkifli Lubis (Indah Kiat Pulp
aper Cor.), Hr. Darono Wikanaji (P.T. Kertas Leces), Mr.
Warih Supriadi (P.T. Surabaya Agung), Widya Tyalyana (P.T.

Pakerin).

4.5. Study tour was held on October 23-Hovembers-1843 ‘The
objrectives of the visit to provide Hanagers and design Zngin-
ners Aikh Intbensive training in Waste anilpimization program
and practices in the pulp and paper Industry in the UJS. And
aftcr return to Indonesisa, the study tour participants will
conduct a waste minimization Workshop four [ndonesian pulp und
paper Industry detailing their experiences in the U.5. and

in Indonesia.
U.S study tour including one two days Visit for facility (so
that athorouph facility tour may provided), meeting with

persons responsible for waste Water mnanagement, Waste Munage-

nent and Waste minimization programs.
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II.Finding
The National Concil of the paper Industry for Air and Streanm

Infrovement ( NC A S I )

The National Council of Pepar Industry for Air and Strean
Isprovement ( N C A S I) is Institut for Research, founded by
Pulp & Paper Assosiation . This Institut usually does the

Reseurch for Solid waste, Air, Water, and Forest.

Now N C A S I have a head office in new York and for Branch
office each 1in Origon, Boston, Qainsville and Medingham,

dich Hundred Employees and spendi U3SD 300.000.000 per years.
N C A S I do the research for Finding the problem as in
Accordance by Mill, But they not give Sugestions for the

repair of improvement The findings of the research is ussual-

ly pubiished for the members of the Assosiation only.
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II.

II.:

¥illamette Industries Inc

The Murlboro Paper Hill.
Nillamette Industries was founded in 1806 as the

"Willamette Valley. In 1067 Willamette Valley and seversal

related firm merged to form Willamette Industries Inc. Its:

stock became publicly fraded in 1968.

Today HWillamette is a diversified, Integrated forest
product company with 75 manufacturing fasilities arround
the United States. Willamette owns or controls over 1
million acres of timberland nationwide. OFf the total,

approximutely 100.00Uacres area in the Carolines.

Willamette employes over 10.000 people and pays over $
400 Million each year in wapes and benefits, Willamette
produces container board, bag paper, find paper, bleached
hardwood narket pulp, speciality printing paper, corrugated
containers, businees forms, cut sheetpaper, paper bag, ink,
humber, plywood, particle board, medium density, fiberboard
and value-added wood products. These manufacturing facili-

ties are 64X energy self-sufficient.

.a. The Marlboro Mill.

Thre Marlboro Mill, Located on 1.800 acres just South
of bennettsvillen south Caroline along the Great Pce Dee
River, operastes with the most advanced technology avail-

able to the pulp and paper industry.

BESTAVA&ABLECOPY
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Started in Pee 1980, produces 245.000 tons annually of
paper with 291 employees Since day one of the MYarlboro
Mill project, willamette has been dedicated to stoffing the
Mill With pcople from the local Area, Willameterlooked tor
ar { found highly motivated people with exceptional learning

abiliity snd mechanicual aptitude.

As LEmployees, Ltheir training will contineu thronghoat
“heir «careers, enabling then to grow along with the =nill.
The Resulting wWwork force in cosmprised of people witli the
initiative, dedication and knowledge necessary to keep the

Mill running Smoothly and efficiently.

The Mill ases a participative management appronach
where 1in everyone is a member of a team, this is an all
saloried work force concept designed to employ the nind,

not just body.

Safety 1is also an important part of the sistem, ¥m-
ployees are encouraged to suqqest ways to improve the
Hill’'s safety Willamette provedes all the necessary satety
trainning and equipment for for every job in the Miil.
Everyone is dedicate to providing a drup-free work environ-
ment at Morlboro. The employees’ motto, Proud to be Drug

Free is a constant reminder of this dedication.

Paper Mill employ a cross soction of engeneering skill
including chimical.electrical, environmental,automation and
Bechatiical to keep the Hill running at peak performance.

Willamette practicing predutive maintenance, the means

4



tions, tempratures and hibrication to keep problems Ffron

developing.

This Mill doesn’t have a central maintenance depart-
nent 1like most operations. Instead, each technician re-
ceives muintenance truinning for his work area. This way
if there is aproblem the technician has the basic knowledge

needed to correct the problem, saving time and money.
I1.2.B. The Paper making Process.

The paper making Process starts with trees, or more
spoci fically, the fiber in the tree’s wood. Fibre to the
mill in the form of chips form harvest operstions and
nilling lettovers form Willamerte's Plywood plant in ches-
ter, s.c. and other wood productsfirms, also uses whole
trees froam pulpwood thinnings from willamete's nearby
tinberlands or from those of other landowners. These trees
are cnipped at the mill site and the removed bask goes to
the waste wood briller where it is burned to create steam

used in papermaking.

The chips are seperated by two tree classifications
hardwood and softwood. The softwood fiber give the paper |,
it strength while the hardwood fibers enhance smoothness
and appearance. Usually use 60 % of hardwood and 40 % of

softwood.

The chips qo on different convigors to chip piles
where they are stored before heading to the digesters.
Harlboro has six digesters, each of which works like a

large pressure looker. Apre-measured amount of hardwood or
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softwood g0 into the digester, the while covking ligow iu
~dded on the digester is closed. The chips cook for about 1

1/2 hours.

The purpose of this stage is to separate the Ligain
or nature’s glue, from the wood fibers. Malboro uses an
exteided cooking process to remove more liguin Prior to the
Bleacking Stage. This is important because less lijguin
neans the is less to the bleach. The removed ligfuin #oes to

the Recovery Cycle.

Halboro is the only one commercial Kroft pulp =mill in
the world that pumps the pulp mixture out of the digester
instead of blowing it out with steam or air. This helps
keep fiber strength high while it also save energy.

Once of the pulp exits the digester, the entire =ix-
ture is washed and goes to the oxygen delignification

Process.

Oxygen delignification is a highly-efticient process
which uses oxygen is very gentle on the fibers while 1t
attacks the 1liguinin. At this point , the pulp contains
mostly tiber and very little liguin, allowing Marlboro to
use a more environmentally friendly three-stde bleacking
process instead of the typical five-stage process.

Bleacking insures the pulp will have a high while
brightuess once it is made into paper. Marlborouscs Chlorin
and chlorin dioxide as the bleacking agents. After a final
washing stage, the pulp goes to the high density storage

tanks.
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Water is ndded to the pulp from the high-density tanks
bringing the consistenly to 99,3% water and 5% fiber. This
pixture iy delivered to the paper machine and spread evenly
on to a fabric mut that will carry the mixture as it 1is
dewntered by gravityand suction. Another fabric is placed
on top of the sheet for farther water water removal and to

make Lhe paper more symmetrical.

The , Now able tou move without the aid of the fabric,
goes Lhrough ascres of presses to remove more water. Marl-
boro then runs the paper though one extra press, giving the
puper superior unitforaity, The paper passes through a
series of 47 drayers heated with steam. Starch is applied
to give +the paper better printability. After passing
through an additional 18 dryes, the sheet goes through a
set of vertical calender stacks for further smoothness and

to control thickneus.

The Pinished paper is wound on to the real at the end
of the paper machine befor: heading to the winder where to
roll is cut into sizes specified by the customer, stretch-
wropped to protect it from moisture and shipped by rail or

truck.
11.2.¢C. Protecting the Emvironment

Marlboro's Environmental commitment can be seen 1in
virtually every focet of the mill’s operation. Removed
bark, spent punlping lignous, sender dust and rejected chips
are burned to create steam instead of going in to a waste
Strean.

o
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The removed of liguin is done in an envirommentally
sensitivemanner. Pure Oxygen is one ajent used to remove
lignen MHarlboro also uses and extended cooking process Lo
the majority of lignin is removed very early in the paper

naking process.

Teking more lignin out of the pulp mixture means there
is less to bleach and fewer bleacking stages idre needed.
Becouse the lignin goes into the recovery cycle,there s

nore tn burn in the recovery boiler to make steam.

A special incenerator burms and eliminatis the odorous
gases,and water vapor is the only component going up to the

stack.

2.D. ¥Waste water treatment

- Primary Treatment

The treatment proces begins at alift station with a
bar screen. The 1ift station is at 15 MGD and pumps the
process effluent into the primary charifier. Flow and

conductivity are monitored on a continuous basin.

The primary chrifier has a volume of 2,5 Hillion
galons , a diameter of 195 feet, a side wall depth of 9
feet with arise rate of 500 gpd/sg.ft. and an hydruautic
rentetion time of 4 hoursat 15 HG.D. Ninety percent or more
of the settle able solid and 10% to 20% the BOD should be
removed from the waste water. Settled sludge at 3% to 5%
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salids concentration, 1is pamped to screw press and de-
watered to approximetecly 50 % soled contentn The screw
press is expected to handle about 17 dry tons per day of
sludge,but 1is rated at 35 dry tons per day. Should the
sludge press fail, sludge flow will be driverted to a one

acre sludge lagoon until repairsare made.

Hydranlic overloods, flows over 15 MGD, are diverted
from the lift station a surge basin that is 3 acres by 15
feet with storage capacity of 14,7 Million gallons. Apump
is wused to meter washle water in the surge basin back into
the system at the primary clasifier or aerated Stabiliza-
tion basin (ASB). Surge basin Content can also over flow by

gravity to a polishing pond.

High Strength waste water flows, as measured by the
life Station conductivity probe, are diverted to aspill
basin. These Spill are then metered by gravity into either
the 1life Station or ASB. This Spill basin can also also
used as an alternate clasifier during primary clasifier

maintenance periods. The flow wiil then go into ASB # 1. The

[

Capasity of the spill basin is the same as the Surge basin, ¢

14,7 million gallon covering 3 acres and .5 fect dcep.

- Secondary Trudment
After the waste water leaves the primary clasifier. it
is discharged into ABS # 1. This basin is 2000 feet long,
400 feet. Wide and is filled to a depth of 15 feet. This

basin covers 20 acres and capable of containing 890 Million

gallons. A second basin, ASB # 2, has the same dimensions (

sier % AVNGARLE COPY

%



as ASB # 1. and is operanted in series with ASB % 1. Based
on aflow of 15 MGB. AND 30,200 1b. BOD/days, These basins
provide 12 days rentention time. 6 perbasin at an Organic
" loading rate of 1,3 1lb BOD/day/1000 cubic foot. Thirteen
Mechanical aerators, 9 in A3SBH¥1. and 4 in ASB #2. rated at
75 Hourse power each will priode 975 total horse power for
mixing and aerating the waste water. Based on the flow
data above , this provides for an aerated organic loading
rate of 31 lbs. BD/Doy/Housepower. This ASB System Should

have un efficiency of approximutely 80 ¥ BOD removal.

Each A5B 13 lined with 24 inchis of compacted active
clay, as are the Surge and spill basins andkas conerete pad
on the basin floor beneuth each aerator. Biological folids
production 1in each ASB will be limited by maintaining the
dissolved oxygen (DO) level between zero ppm and one ppn.
At this DO level, abaut 0.4 1lbs of biological Solids should
be produced for each lbs of BOD removed with an overali

production rate of 10900 lbs of suspende solids per day.

Treated waste water exiting ASB #2 will cnter the
first n! two polishing ponds (PP). Each PP covers 30 acres,
can be filled to adapth of 15 feet and is lined with 12
inches «f native clay. The conbined storage capacity of
the polishing ponds is 283 million gallons. Each PP has
one 75 house power aerator located near the anlet and that
aerator 13 turned on when the do level falls below 1.0 ppn.
A concrete pad is provided to reduce eraion.

During normal operating, only one PP will be in serv-
ice and this Pond will usually be filled to adepth of 4

10
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fect or leas. lHiuwever, should it become necestary Lo
restrict on prevent efflyent dischange into the river, the
PPs begin to Fili simultuneously once the in service pond
ceacher four feed. Thiy will provide the capability ro
maintain =ill operations for about twenty days without

dischrging waste water into the river.

The PPs should have an effisiency rating of at least
50 ~ based on 27.200 lbs BOD/day being removed in ABS. The
producing 10900 Llbs suspended solid/day of the 10.$00  log
of solids en tering a PP, at least 5450 lbs are expeclhod Lo

be romnoved.

After treatment in a PP, the effluent is dischanged in
to one of two dilfusion header discharge between 15 - 45§

dGHD. Dischange ontomaticully by dischange valves.

The loading rates and retention Lime given abowve ure
based on  arate of 840 tons per day (tpd) of pulp. At a
production rate of 940 tpd, the ABS ret time decrcuses to
11 days, while to organic loading increases to 1,9 1lbs
BOD/day/1000 cubic feet and the aerated loading incresses
to 35 lbs BOD/day/horse power. Hodification of the effluent
system would not be necessary to continue efficient opera-
tion at this increased rate. However, when the production
rate 1increases to 1250 tpd the retention time falls fto 8
days, the organic loading increases to 1,1 lbs BOD/Day/1000
cubic feet, and the aerated loading increases to 46 lbs
BOD/Day/horse ‘power. At this point, it will be necessary to
addtional aerator horse power to maintain the proper level
of efficient operation.

- Domestic Lagoon
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- Domestic Lagoon

Separate collection and treatment systems are provided
for domestic waste water. The treatment plant consists of a
two-cell lagoon capable of holding 175.000 gollons of waste
water. A\ single lagoon is devided into two cells by a
curtain with the first celll having a capacity off 100.000
contains a 3 horse power aerator, while the second cell has
a1 HP aeratnr. A ninety percent reduction rate for BOD ad
TSS should be achieved by the domestic lagoon. The lagoon

1 lined with 12 inches of native day.

The treated domestic waste water leaves the lagoon and
is disintected with chlorine tablets to redue the fecal
coliform count to less than 1000 per 100 ml on 4 aothly
average. After disinfection, the effluent flow into ASB #1.
B0OD loading to thes system is based on an estimated 0,1 lbs
B30D/person/duy and a design fluw of 22.000 gpd. The idesign
rlow is based on a plant population of 530 pecople with each
person generating 40 gallons of domestic waste wuter.
Influent BOD strength will be 300 ppm and TSS content will
be  about 350 ppm. Design effluent discharge rates aure 30
ppn BOD and 1TSS and 1000 fecal coliform/100 ml, =nonthly

average.
- Disposal Methods for Captured Solids
Large objects collected on the bar screen will be

taken to the Harlbsoroc Country loud fill. Shimmed material
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from the clorifier Surface is deposited in a waste hopper.
The water drains into the lift station, while the solids go
to the Marlbsoro Country lond [ill. Dewatered sludge at 50
%2 Solids content is burned in the hog fuel boiler. Sludge

in the sludge lagoon can be air and removed o the on-site

Hillamette lond fill.

II.3. Union Camnp

Union Camp is a multi-National corporation employing
nore than 20.000 people. In 1892 the company manufacturod
nore thun 3,2 million tons of paper products. Arecord and
had ne of $ 3,1 billion. The company operates four paper
and paper board mills in the United States, Prattvile,

Ala..., Savanah, Ga..., Eastover, S5.C, and Franklin, V.A.

[1.3.1. Union Caap Courporation
Fine Paper Division

Eastover, South Corolina

Manuracture fine white paper for use in the communica-
tions industry, (i.e, copier paper, envelopes, business
forms, offset printing, reading materials and writing
supplies) and bleached marked pulp. With 1800 tons per day
total production as 1500 tons per day fine paper and 300
tons per day bleached pulp. Total investment ¢ 1,25 bil-
lion for phose 1 $ 500 million and fhase II ¢ 750 million.
Have two puper machine with capancity rate 800 TPJ, 660 TPD

and one pulp machine with capacit 500 TPD.

v
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IT11.3.

Union camp oWwns 4,400 acresat east over, of which 1000
are still actively tfarmed strong eviduce of the aill’'s
compatibility with 1its agricultural surroundings. Best
nanagement pructices are utilized to prevent topsoil loss
and wsgricultural chemical run-off 1into the surrounding

wnter ways.

2 daste Water Treatment

Waste water form mill seperate to three sewer depend
on the source : -~ sludge
- proces sewer

- bleached plant sewer

Sludge are diverted to the clorifier no. 1, and proces
sewer are diverted to the clorifier no. 2 the clorifier no.
I and no. 2 has the same dimensions and operated in para-
lel, each clorifier has 135 feet diameter and expected to
removal 85 X solid. The sludge from clorifier no. 1 are

pressed in the sludge dewatering.

lydrolic over loads are diverted from the two clorifi-
er to the mix box and conbined with the waste water fronm
bleach plant. The total flow over 25 MGD, with loading rate
40.000 BOD 1bs/Day from proses sewer and 40.000 1bs/Day
BOD. If the 1loading is over, a part of waste water 1is
discharged to the back-up clcrifier or surge pond, and

slowly will be pumped to the mix box again.

After the waste water leaves the mix box. It is dis-

charged into Aerated Stabilization Basin splitter box, and
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the nare dischorged to tfour AJAerated Stabilization Basin
(ASB) with twou lines, every two ASB is operated in series.
Each ASB has aunit 7 horse power aerator with 7 Days Reten-

tion time and is lined with a feed of native c¢lay.

This ASB system shouid have an efticiency of approxi-

nutelly 95 X BOD removal.

Treated waste water from ASB will enter to the final
stabilization pond and then enter to the effluent holding
pond, Aith capable of containing 1000 million gallons. This
pond 1s purpused to hold the wuste water before discharge
to the river in summer, to control the quality of the

river.

Betfore the wuste water discharge to the river, the
effluent are discharged to the effluent measurment and foam
seperator, the effluent 1is expected loading 2500 lbs
BOD/Day.

lII Conclusion and Recomendation

It has been observed that most of the mills in U.S.A
have in common, many kind of good fasilities and systems,

which we also should adopt for better performance.
1. The general mill lay-out is well designed such that, all

the unit manufacturing department are properly located

in one straight line. This good lay-out helps them in
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maintaining good access to all departaments, cuts produc-
tion corts, cleaner up keepr besides an impressive look

to any visitors.

The mill in deneral have large area adjoining the exist-
ing plants for ficture wxpansions, without sacrifising

the decent nill lay-out plans.

The location of all the mills has been quite away from
the towns. 50 that the direct impact of air & noise four
odour pollution is not felt by the residents in the
town. The =mills have also extensively grown trees of
fast 4gdrowing spicies along the out skirts & Boundaries
of the mill. This gives an impressive look and commit-

ment towards growing tfresh trees.

Ut =nost priority is given on House keeping in all the
nills visited, to naintain 2 hydenic & safer operations
in the niiis. The good house keeping policy has been  in
culcated a avng all the employces to increase their good
spirits at work, this poliey ahs also helped to produce

good guality products.

Host of the mills have waste water treatment plants
based on Aerated Stabilization Basin (ASB), the
choise for ASB is due to

a. easy operatlion

b. low treatment cost

¢. lower maintensance and

-r\l;“v'
" a™ et
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d. the process 1is difficult to be distrubed by

sudden spillovers.

The only draw back is that a large area is reqired to
trat the waste water by ASB processing. In view of th above
facts, it 15 surprising that why in Indonesia, most of the
mill are going for a Complicated Activated sludge process
involving huge investment. Rather than going for A.S.B

process.

In fact Indonesia and dood tropical weather conpared
te UEA.

6. The inplat controls, like spill control is very well
organised. The spill are collected and recycled into the
processes  to save chemicals and reduce the waste loads

to the waste water treatment plants.

7. The waste water treatment plants have emergency standard
operations facilities to react immediately to any up set
conditions due to problems in the pulp & paper =mills
with the help of emergency operation facilitier, the
operation crew of the waste water treatment plant can
maintain the treated effluent quality to the local,

standards, without any damage.

8. In Indonesia, there are many smaller pulp & paper mills,
who do not have recovery briler to process their black
ligor, in view of very hage capital cost, such mills can
allternativgly go for cheaper devices like
roasters/smelters/kilns etc, etc, to save chemicals &

reduce pollution.
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10.

11.

The research & development department should incessantlyr
strive to develop new systems of pulp & paper manufac-
ture to protect the evironment, without loasing the
quality of the product. If nay be even necessary to look
for alternate raw-material sources, and processes to

achieve the results.

The Indonesia pulp and paper nanufacturis association
may setup a national level research & development conte
in future, Lo develop new environment friendly systenms,
and also help the pulp & paper mills in Indonesia in
baricus activities to improve the operational perform-

ance.

It is sugested that in future such study tours may
please be arranged to one good nodern mill in USA or
Burope 5o that the participants can tind more time to
study & understand, carefully the new technology, this
will help the prarticipants togather more useful infor-

mation to implement in our mills in Indonesia.
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World Environment Center 9 park Avenue South Sue 100 New Sk 01y o),
el (2120 0830700 Teiex: 260290 B, e AN 212y oy

AGENDA FOR U.S. STUDY TOUR
INDONESIAN DELEGATES

Saturday, October 23, 1993 Wednesday, October 27, 1993
. Gainesville Fi . Benneltesville, SC
L CCH arrives ~e Meeting at  Willamelte  Mill
. Fairfield Inn Mariott Hotel 9:00am
6901 NW 4ty Bivd. Mr. James Myers
Gainsville, FI 32606 Plant Manager
Tel: 504 332 8292 P.O. Box 673
Fax: 904 332 8292 Benneltsville, SC
(same as tel - wait for them to - Tel: 803 479 0200
swilch over when faxing) Fax: 803 479 0608
® Ramada !nn Hotel

Sunday, October 24, 1993
Thursday, October 28, 1993

L] Gainesville, FI
) Delegates arrive ] Travel to
] Fairfield Inn Mariott Hotei . Columbia, SC
(same as above) . Ramada Town House
1615 Gervais Street
Monday, Cctober 25, 1993 Columbia, SC 29201

Tel: 803 771 8711

Gainesville, FL Fax: 803 252 9347

i Sla: .
Meeling at NCASI 9:00am Friday, October 29, 1993

L Mr. Ashok Jain
Regional Manager
3434 SW 24th Avenue L Eastover, SC
Gainesville, FI 32607 ° Meeting at Union Camp 9:00am
Tel: 904 377 4708 x 224, Mr. Wes Foy
Fax: 904 371 6557 Technical Control Manager
] Fairfield Inn Mariott Hotel P.O.Box B
Eastover, SC 29044
Tuesdav, October 26, 1993 Tel: 803 353 7700
Fax: 803 353 7981
° Travel to ° Jfamada Town House
° Florence, SC
° Ramada Inn Hotel Saturday, October 30, 1993
2048 West Lucas Street
Florence, SC 29501 . Travel to
Tel: 803 669 4241 L Atlanta, GA
Fax: 803 665 8883 ° Embassy Suites Hotel

3265 Peachtree Road, NE
Atlanta, GA 30305
Tel: 404 261 7733
Fax: 404 262 0522
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Sunday, October 31, 1993

L] Atlanta, GA
] Free day @
] Embassy Suites Hotel

Monday, November 1, 1993

° Travel to
L Perry, GA
e Comfort Inn Hotel

1602 Sam Nunn Blvd

Perry, GA 31069

Tel: 912987 7710

Fax: 912987 7710 (same as lel
- wait for switch over)

Tuesday, November 2, 1993

L Oglethrope, GA

o Meeting at Weyerhauser 9:00am
Mr. Russell Stevenson
Plant Environmental Manager
P.O. Box 238
Oglethrope, GA 31068
Tel: 912 472 2527
Fax: 912 472 5508

L Caomfort Inn Hotel

Wednesday, November 3, 1993

. Travel to
Atlanta, GA/New York
Roger Smith Hotel
501 Lexington Avenue
New York, NY 10017
Tel: 212 755 1409
Fax: 212 319 9130

Thursday, November 4, 1993

] New York, NY
o eeting at NCAS| 9:00am
Dr. Isaiah Gelman
Vice President
260 Madison Avenue, Suite 1105
New York, NY 10016
Tel: 212 532 9000
Fax: 212 779 2849

Friday, November 5, 1993

L Delegation departs from New
York, to Indonesia
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Greg Fullenwider
Technical Szacialtst

P23t Ofilce Bnx 678
Benrattsville, SC 23512
803/479.02%0

FAX: 803 /479.C808

Marldaro Mill
Willamette Induslries, Inc.

W. Martin (Marty) Barfield
Technical Senvices Manager

Willamette Industries, Inc.
Marlboro Mt

PO Box 679

Bereettsvue, 5T 29512

1803) 473 027

FAX. (B0} 279 6603

Crree?

Doug R. Lazar

Senior Applicaian Engineer

UNION CALIP TECHHOLCGY, INC.
HWY 615,70 80X 5
tASTOVER, SC 29044

TEL: 803/353-7917
FAX- 803/353-7026

!
|

James P. Witkowski
Environmental Enginearing
Manager

(k]

TEL: 803:353-7916
fAX: 803/353-7026

FINE PAPER DIVISION
P.0. BOX B, EASTOVER, SC 29044

Wesley A. Foy
Technicat Cenlrol Manager

FINE PAPER DivISION

P.0. BOX B, EASTOVER, SC 29044 "fEL. (803) 353.7627

-
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World Enviccnment Center
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World Environment Center  av park weaue Soath Sune 1800 New York, MY ongg

MISSION

The World Environment Center contributes to sustainable 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.
*  Seeks to integrate environment, economics, energy and education.

* Establishes and promotes partnerships among industry, government and non-
governimental organizations.

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

*  Provides training and technical cooperation programs staffed by volunteer and other
experts fromindustry, government, academia, non-governmental o,ganizations and the
general public.

* Encourages corporate environmental leadership and responsibility worldwide by
providing international public recognition for outstanding accomplishments.

HISTORY

The World Environment Center is a not-for-profit, non-advocacy environmental organization.
Although independent since 1981, WEC was founded in 1974 with seed funding from the
United Nations Environment Programme. Today the Center is funded by industry,
government, international organizations, corporate or private foundations and private citizens.

Initially, WEC published the bi-weeldy Warld_ Environment Report and a number of
environimental information directories. In 1977, the Center made a conscious decision to
draw industry into the environmental policy dialogue with tile creation of its International
Environment Forum (see IEF).
L}

In 1981, WEC held the first of four major conferences on the links hetween the environment
and development, drawing representatives from industry, government, non-governmental and
international organizations, academia and the media fromn countries around the world.

In 1982, after earlier pilot activities, WEC launched an industry and government supported pro
bono environmental technology transfer prograin, the International Environment and
Development Service {see IEDS).

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

was presented.
)0
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PRNGRAMS
international Environiment Forum (lEF)

The IEF is a group of 57 major multinational manufacturing corporations based in eight
countries and engaged in nine industrial sectors with eperations on six continents. The IEF
meets quarterly for off-the-record discussions of environmental, health, safety and resource
management issues with senior policy-makers {rom 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 oifers wuorkshops that promote the inter-sectoral exchange of information and experience
in such subjects as corporate international environmental management, environmental
auditing, waste minimization, totat productlife-cycle analysis and wasteremediation 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,.|EDS provides pro hono
assistance vorldwide to enhance industrial and urban environmental, health and safety
managemant policy and practices. To accompiish this, IEDS conducts:

* institutional and factory assessments;

*  technology cooperation and training worlcshops; and

*  study tours and on-the-job internships for environmentalists
and government and industry officials.

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

[
WEC Gold Medal for International Corporate Environmental Achievement

The WEC Gold Medal honors multinational corporations having outstanding, sustained and
well-implemented, worldwide environmental policies. 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}, Rolin and Haas Company {1991), IBM Corporation {1990), The Dow
Chemical Company (1989}, The British Petroleumn Co. p.l.c. {1988), E.l. du Pont de Nemours
& Co. (1937}, Exxon Corporation {1986} and 3M {1985},

- 10 February 1993
BEST AVAILARLE COPY
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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. Twvwo WEC-
sponsored U.S. experts visited the facilities.

Waste minimization assessment at two pulp and paper facilities. This
assessment involved observation of the current vaste
minimization’/poliution controi 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 mobvile 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 Zandung,
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 minunization 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 gquality 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 lndonesian Pulp and Paper facilities were visited by three

WEC-sponsored U.S. experts.

BEST A\lAlLABLE coPY
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June:

July:

October:

October:

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

experts.

Pulp and Paper Workshop:

This workshop was specifically designed to follow the pulp and paper
plant waste minimization assessments conducted during the past year,
by the three experts who performed those assessments. The warkshop
addressed industry-wide needs identified during the assessments. These
needs included improved sampiing and analysis of waste st:eams,
knowledge of raw material used, and knowledge of manufacturing waste
minimization principles and assessiment practices. \Workshop pariuzipnes
will he selected for further intensive training with the agreemant thit
they serve as waste munimizauon trainers for the Puip anc Papa
ndustry.

Metal Finishing Workshop:

This workshop was designed to follow up waste mininmzation
assessrmenis in e Lletal Finishing indusiry sector conducied durng the
past year. The workshop addressed: Environmental manacemen:
programs and waste minimization priintciples and assessment pracriees
the following areas: Flectraplating, wastewater treatiment, nrinic nivs ol
rinsing, cyanide (chermical) safety and control, recycling and "a2covery,
process modification.

Two week Pulp and Paper Study Tour of medium sized puip and papa
facilities in the United States.
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"OUR ENVIRONMENT...A SHARED COMMITMENT"

INDONESIA PULP AND PAPER INDUSTRY GROUP VISIT

OCTOBER 29, 1993
ROOM 137

AGENDA

9:00 A.M. WELCOME / INTRODUCTIONS

i 9:15 A.M.  GROUP'S OBJECTIVES / AGENDA
9:30 A.M.  EASTOVER MILL OVERVIEW
10:00 A, EFFLUENT TREATMENT

10:30 A.M.  AIR POLLUTION CONTROL

P 11:00 AN, ODOR CONTROL

£ 11:30 A.M.  SOLID / HAZARDOUS WASTE

P 12:00 NOON LUNCH

L)

1:00 P.p. UNION CAMP BLEACHING TECIINOLOGY

2:00 P.¢M. MILL TOUR

j 4:30 P.M.  EXIT
BEST AVAILABLE COPY
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™ OUTLINE
C-Free” 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 EFFLUENT

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

JII. ENVIRONMENTAL ANALYSIS
POTENTIAL EFFLUENT LOAD REDUCTIONS
ACTUAL MILL PERFORMANCE AT FRANKLIN
PROJECTED PERFORMANCE ON OTHER SPECIES
ENVIRONMENTAL IMPACT OF C-Free™

BERY AVAILABLE COPY



C-Free™ PULP DEVELOPMENT

UNION CAMP - ENVIRONMENTAL AWARENESS
FRANKLIN MILL - SMALL LOW.FLOW RIVER
EASTOVER MILL - GREENTIELD MILL STANDARDS
DEMONSTRATED DEVELOPMENT EFFORTS
MANY YEARS OF INTENSE DLEACHING RISEARCIL
AMONEG FIRST COUNTER CURRENT BLEACHING IN USA
ONE OF FIRST USING O2 BLEACIHING WITH RECYCLE
IHGIE CONSISTENCY O2BLEACHING FOR MAXIMUM CLOSURE,

$6.MM+ PILOT PLANT INVESTMENT AND
CONTINUING COMMITMENT ($1.5MM EXPANSION)

FULL SCALE REACTOR SIMULATION AND PROCESS MODELING
S100MM FULL SCALE 1000 11D OZONY, BIEACH PIANT
FESTABLISHED UNION CAMI TECHNOLOGY

MARKETING ARRANGEMENT WIITUSUNDS DEFIBRATGR

Conventional CEDED

WASH
WATER

}

+ L
SEWERED EFFLUENT BLEACHED
100% LIGNIN REMOVED PULP

PROBLENS: HIGH WATER USE AND SEWER FLOW

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

USE OF CHLORINE PRODUCES CHLORINATED GRGANICS
DIOXIN, TOCL AOX AND CHLOROFORM

[ oa BRI ‘ -
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’ WAl H WASH
WoOoD WATER Conventional CEDED WATER
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Y OOD WATER WATER
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: CIf— ) K
RS TLe S epbe o
45% LIGNIN
I REMOVAL ! | N
T SEWERED ,
,causrxc RECOV, EFFLUENT BLEACHI
| ROOM . CERYL: 35% OF LIGNIN PULP
PROBLEMS: STILL A HIGH PERCENTAGE

OF ORGANICS AND BLEACIIING CHEMICALS
SENT TO THE SEWER WITH HHIGH BOD, AND COLOR,

CHLORINE STILL USED; SIZABLE AMOUNTS OF CHLORINATED ORGANNK
PRODUCED.
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WASH
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OZ(EO)D Bleaching

Hot Hul
Water Water

1l

Brown
Stock f=——>

Washing

O

Bleached

¥

D l’lllp

¥
v

7. —E,

J

|

Closed Oxygen,
Cycle Alkali

Recovery

L

Qzone Alkali, Chlorine
Oxygen Dioxide

v
Minor amounts of
Organics & Inorganics
to Sewer

OZONE TREATMENT STEP

Pulp From

O Stage
Acidification Thickenin Ozone Washing |
! Y & Reaction &
\
TS
QOzone Pulp To
Generator [ Stage
v C B
an Be
Off Gases Gas _
l Recycled Clean-Up

Cian Be Used Elsewhere

For Mill O, Uses

Oxygen makeup
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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—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 AVAILARLE COPY
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OZONE
START-UP EXPERIENCES

FRANKLIN F-LINF
» STARTLED UP ON OZONE SEITEMBER 19,1992

Z STAGE PERFORMANCE
» SELECTIVITY & EFFICIENCY AS EXI'ECTED
» BLEACHING UNHORMITY 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 "NEAY SYSTEM"
ITEMS

EFFLUENT RECOVERY
*» SMALL 7 STAGE PURGE FOR CALCIUM

OZONLE STAGE PERFORMANCE

Ozone Application  Brightness Viscosity  Selectivity
% 1SO dm®/k

Kg/ADT  Percent 2 & ABrightaess

Applied Consumed In Out In Out A Yiscosity

Expected 6.8 90-95 39 53 705 590 0.12

CUI:FC.Ht 76 95+ 36 51 706 600 0.l4
Operation

BEST AVAILARLE COPY



OZ(EO)D
BLEACH CHEMICAL SAVINGS

Reduction

vs CEDED
Typical 20%
Optimized 35%

FRANKLIN MILL

1992 OPERATING CONDITIONS

Effoct of F-Line OZEoD Pine

FOR ALL SIX Gross 1st Grade fMachine :
Production Production Sheet Breaks Downtime

PAPER MACHINES Ton:/Day Tonsu/Day Number/Day min,/day I

Baseline 1 8 3 i
Jan-July

A&B Bleach Lines 2045 1 806 1 31 ' [’

Oct-Dec i

F-Line as 2057 | 1822 12.3 15.6 |

OZEaoD J

ALE COPY



TEAR vs TENSILE

Frankiin Southern Pine

195f X CEDED
QZEoD (F line) - 02E0D
o
T 155 s
<t \‘\ . CEDED
e (A & B lines)
Q ! X = .
< 1357 :
w, ‘ ‘ 4 ] .
@ “ n °
= 115% e :
- , A Y
;t .
SSE
75'r . : L !
6 7 8 9 10 1

BREAKING LENGTH, km

PRI BEATING DATA

BLEACH PLANT CONTRIBUTION
to

MILL EFFLUENT TREATMENT PROBLEMS

With Rest of Mill

. : Normal as Closed as
As a Percont of Total Mill Mill Possible
EFFLUENT FLOW 50% 65%
EFFLUENT BOD, 35% 45%
EFFLUENT COLOR 60% 85%
CHLORINATED ORGANICS 85% 85%

. BEST AVAILARLE COPY



POTENTIAL BENEFITS

BLEACH PLANT ORGANICS

Southern PINE Kraftto 82 ISC

CEDED OC/DED OZED

BOD, (kg/ADMT) 16 6.5 2
COD (kg/ADMT) 65.5 225 6
COLOR (kg/ADMT) 185 41.5 1.5

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

o INITIAL
CEDED OC/DED “(‘;;‘E:)ed MEASURED
F-LINE
BOD, (kg/ADMT) 16 65 2 1.8
COD (Kg/ADMT) 05.5 225 0 5.0
COLOR (kg/ADMT) 185 415 1.5 0.9
TOX (kg/ADMT) 6.5 3.0 0.075 0.14
AOX - - N.D.(<L-5ppb)

Chloroform 0.18 0.08 0.003 0._0001 7

PEST AVAILABLE COPY
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C-Free ENYIRONMENTAL IMPACTS

» ESSENTIALLY ELIMINATES DIOXIN

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

» ALMOST ELIMINATES COLOR
IN BLEACH PLANT EFFLUENT

» OFFERS LARGLE BOD REDUCTIONS
[N EFFLUENT TREATMENT

» USES LESS WATER AND
PRODUCES LESS EFFLUENT

BEST aVAILABLE COPY



UNION CAMP CORPORATION
ENVIRONMENTAL, HEALTH, SAFETY
AND FORESTRY PRINCIPLES

TO MAKE ENVIRONMENTAL, HEALTH, AND SAFETY
CONSIDERATIONS PRIORITIES IN_OPERATING EXISTING
FACILITIES, AS WELL AS IN PLANNING NEW
OPERATIONS.

TO RECOGNIZE ENVIRONMENTAL, HEALTH, AND
SAFETY EFFECTS OF PRODUCT MANUFACTURE,
DISTRIBUTION, USE, AND DISPOSAL.

TO MONITOR ENVIRONMENTAL, HEALTH, AND
SAFETY PERFORMANCE AND TO REPORT REGULARLY
ON THESE MATTERS TO THE BOARD OF DIRECTORS.

TO TRAIN EMPLOYEES AND  TO PROMOTE
AWARENESS AND ACCOUNTABILITY ON THESE
MATTERS.

TO IMPROVE PERFORMANCE THROUGH SUPPORT OF
RESEARCH AND DEVELOPMENT.

BEST AV AnLE COPY
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iNVIRONMENTAL, HEALTH, SAFETY, AND FORESTRY (CONT)

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

TO PARTICIPATE CONSTRUCTIVELY IN THE DEVELOPMENT
OF PUBLIC POLICIES.

TO CONTINUE TO PURSUE ENERGY CONSERVATION.

TO PRACTICE A LAND _STEWARDSHIP ETHIC THAT
RECOGNIZES THE IMPORTANCE OF SOIL CONSERVATION,
AIR AND WATER QUALITY, WILDLIFE AND  FISH
HABITA'I:, AND AESTHETICS.

' BEST AVAILABLE COPY
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POTENTIAL WATER & EFFLUENT BENEFITS

Using OZED Bleaching

Estimated Values for a Typical Plant

Bleach plant Water Use 47.5
- Bleach Plant Effluent  55.4

AdOD 318vivay 1538

CEDED O(CD)ED OZED
15.8 * 13.7*

14.2 7.5

M3/A.D.Metric Ton

" Some water is recycle therefore savings may vary

301



THE ROAD TO SUCCESS |

* Well Prepared Applications

° Productive Dialogue with DHEC
* Valuable Public Input

o Commitment to Permit Limits

° Honor Those Commitments

° Open & Ongoing Communications
with Neighbors

° Provgen Environmental Record

DEVELOP AND MAINTAIN A
HIGH ENVIRONMENTAL ETHIC

BEST AVAILABLE COPY / /7
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Weverthacuu=ser Paper Corp

Flint River Plant

Oglethorpe, Georgia
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DISCLAIMER

The opinions expressed herein are the professional opinions of
the author and do not recessarily represent the official position
of the Government of the Indonesia, PT Kertas Leces ( Persero )
or the World Environment Center.
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I. EXECUTIVE SUMMARY

On October 24 - November 5, 1993, Indoresian delegation for study
tcur of " Train The Trainer " program visited United State of
Amegrica., This visit was an follow up of the pulp and paper work
shop hold on Jakarta last July 1993, and it was also given as an
sward to the pulp and paper industry which have conducted mill
audit and waste minimization assessment.

Participating in the study tour were: Mrs. Hendayani Teguh

Adisesha - BBS Bandung, Mr. Iyan Suwargana - Bapedal, Mr. Darono
Wikanaji - PT Kertas Leces ( Persero ), Mr. Zulkifli Lubis - PT
Indah Kiat Pulp and Paper Corporation, Mr. Widya Tjahyana
Lavuwangsa - PT Pakerin, and M™r. Warih Supriadi - PT Surabaya

Agung Industri Pulp and Paper.

The objective of the visit were to provide the study tour
participant with intensive training in waste minimization program
and practices in pulp and paper industry in the United .State of
America, to communicate and discuss about waste water assessment
that has been conducted in the USA, no cost / low cost waste
minimization techniques in the pulp and paper industry that might
te applied in Indcnesia.

The study tour start with the meeting with NCASI representative
at Florida, Gainsville, Mr. Ashok K. Jain - Regional Manager
Southern Regiorn. National council of The Paper Industry for Air
and Stream Improvement ( NCASI ) is the foundation that concducted
research in the field of air and stream improvement - as a
request or not as a request of the industry - and 1t could be
implemented by the industry. The study tour participant then
visited Marlboro M™Mill - . Wi lamette Industries, Inc., Union
Camp - fine paper division, as trhe schedule, and also visited
Sonoco Mill ( unscheduled visit ).

All .of these factory have a kraft process in the pulp mill with a
hardwood and softwood as a raw material. All of them have had a
commitment with the consument to treat the waste water and to
recycle the broke paper / waste paper in order to protect the
environment before the consument agree to buy their product.
Sonoco,if be compared with the other company which have been
visited, it has a better technigue with relatively no cost/ low
cost technology in handling black liquor from the washing part of
the pulping processes.

We believe that it is a good prospect for us, and it should could
be applied to the pulp and paper industries in the development
country, particularly in Indonesia for medium scale of pulp and
paper industry. -

Y
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“paper industry.

II. INTRODUCTION

The study tour in the pulp and paper industries started with
visited Willamette Industry, Inc. at Marlboro Paper Mill in the
South Carolina ( it was wednesday 27 th. october 19937 ).

The Marlboro paper mill produce mostly copy paper with the
average total production 750 ton/day ( total pulp proguction is
85@ ton bleach pulp / day, with the water consumption of 9 mgd }.
In handling the waste water and solid waste it has white water
recovery system as an interrnal treatment, oxygen delignification
process in the fibre line, spill prevention system, and waste
water treatment facilities &s an external treatment, and also
waste wood boiler system which could burn almost all off solid
wastes/organic wastes. '

This mill still wuses chlorine and chlorine dioxide ( JI0 %
chlorire dioxide and 70 % chlorine white the bleaching
stages/sequences of Cd-Co-D ). They said that most plant iIn USA
still]l use chlorine as a bleaching agent compare to the Europe.
They should obey more the environment preservation so that they
act as a leader in no chlorine agent bleaching processes.

Thursday 28 th cct. 1993 the study tour participarnt visited
Soncco Mill, Bernnettsville, SC., it was an unscheduled visift, we
are very glad could visiting this mill. Mr. Ashok K. Jain mave
requested to the manager of Sonoco mill for his allowance to
permit us visiting their mill. This mill produce Tainly
corrugated medium with a sulfite process.

The most interesting thing that impressed us is the use of rotary
kiln for burning black liquor instead of recovery bciler. It is
relatively low cost/ no <cost technology that should could Gbe
applied for handling and treating black liquor in the small ang
medium scale pulp and paper 1industries in the development
country.

Friday 29 th oct. 1993 we were visiting Union Camp at Eastover
South Carolina. The average daily production is 1550 tcn/day of
uncoated printing and writing paper, 330 ton/day of bleach kraft
market pulp. The water consumption is 14,008 gallons / ton
product. The bleaching stages : oxygen—-chlorine/chlorine dioxide-
NaOH-chlorine dioxide. Union Camp at Eastover, SC. only uses
oxygen as a bleaching agent, but at Franklin plant {( we didn't
visit this mill) they said that ,only the oldest of the tree
bleaching line still uses chlorine and chlorine compounds as 2
bleaching agent. The second oldest one uses oxygen bleaching
process and the newest one uses ozone as the bleaching agent. It
was a big step of Union Camp in answering the market demand for
chlorine free paper, that won't result the discharges of dioxin,
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chloroform,and other toxic material that potentially will give
the negative impact to the environment.

Tuesday, Nov. 2 ed. 1993, we were visiting Weyerhaeuser Company
at Oglethrope, Georgia. It was the last mill that we have had to
visited before our departure to New York for the meeting with Dr.
[saiah Gellman, vice president of NCASI.

This mill still uses chlorine and chlorine dioxide as the
bleaching agent. The plant designed for 7000 gal/ADMT of water
usage but now up to 10,000 gal/ADMT. It was because of the
consument request that would like to have @.1 kg ACOX /7 ton
product so they have to use more water in bleaching processes and
they have to change the bleaching agent composition of 7@ %
chlorine dioxide and 3@ % chlorine to 120 % chlorine dioxide.
But actually they have Just could achieved @.11 kg AQX 7/ ton
product. ).

At this mill we have just more discussed and concerned to the
waste water treatment and solid disposal. The mill total
production is 930 ton / day and the water uses is 11 mgd which
consist of 1@ mgd of water from the Flint river for the process
water, and abcut @.7 until @.8 mgd well water for consumption
water. The waste water is going to the waste water facilities
with an aerobic process, and the sludge 1S going to the screw
press prior to the landfill. The usage of the screw press for
sludge dewatering processes &re likely will give us another
pernefit despite the usage of wire press.

wedresday, Nov.3 th., 1993, the delegation met to Fay cCurigsy
call on Mr. Lisa A. Raudelunas, project manager of WET at their
head office in New Yorl. Then at thursday 4 th, 1993, the
delegation also met to pay courtesy call on Dr. Isaiah Gellman,
the presigent of NCASI. He looking for the information of what
our desire in connection with what they have to do, ard he
promise to give their rasponse.

III. FINDINGS

This section will just cover the description of the facilities of
the pulp and paper mill that we have Jjust visited.

A. Willamette Industries Inc. ( Marlboro Paper Mill )

The Marlboro paper mill located on 1,800 acre just south of
Bennettsville, South Carolina. We met with Mr. Greg Fullenwider,
technical specialist, and Mr. W. Martin ( Marty ) Barfield, the
Technical Service Manager of Willamette Industries Inc., Marlbcro
paper mill.

The raw material of this mill are hardwood and softwocod which
come from Willamette's plywood- plant in Chester, SC.,
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Willamette‘'s nearby timberlands or from those of other
landowners. The timber are chipped at the mill site and the
removed bark goes to the waste wood boiler where it is burned tc
create steam used in papermaking. The chip are stored by hardwood
and saftwood classifications.

The fibre line :

The raw material ( hardwcod and softwood chip ) and the cooking
liquor go into the digester for Cooking processes/ kraft process.
The cooking prccess take about 1.5 hours, then once the pulp
exist the digester the pulp mixture Ppump out of the digester
instead of blowing it out with steam and air. It then send to the
washing processes and oxygen delignification processes.

Oxygen delignification process is a highly efficient p-ocess that
uses oxygen to further breakdown and remove lignin from fibre
after cooking stages, so that the pulp just contain mostly fibre
and very little lignin. The kind of the process, make tnem to use
a more environmentally tree stages bleaching process, but this
mill still wuses chlorine and chlorine dioxide as the bleéching
agents,

After bleaching processes the pulp to be stored in the high
density storage tank. For making paper,the pulp from the high
density storage tank are pumped out of the HD tower and mixes
with water so that the consistency is 99.5 % water and 0.5 fibre.
This slurries is pumped to the head box, go to the wet formation
part,press part, drying part, and then to a set of calander. The
finish product then cut into sizes specified by the Customer,
then stretch wrapped by machine to protect 1t from moisture, it
ready to shipped.

Environment protection

In order to protect the environment and to reccvered the
chemical, M™Marlbcro paper mill serd the mixture of lignin ang
spent cooking liquor from washing stages to the recovery system.
The black liquor goes through a set ot evaporator to remove the
water from the black liquor,leaving a thick masgs of organic
material. This material is then burned in the recovery boiler to
generate steam, and thke result of this process dissolved in tre
water to produce aqreer liquoar. The green liquor add with lime tgo
produce white cooking liquor. They also have lime ki1ln to preduce
new lime that mixes with green liguor to make fresh white cooking
liquor.

The waste wood boiler, organic waste material such as tree bark,
sludge from waste water treatment, are burner in the waste wood
hoiler. Its could eliminate “he solid wastes to be discharged to
the environment,

The waste water treatment facilities, the waste water from
Marlboro paper mill goes to the waste water treatment facilities
/ effluent treatment plant in purpose to eliminate the waste
water impact on the environment. This unit consist mainly of
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primary treatment and secondary treatment.

In the primary treatment, the waste water goes to the primary
clarifier. The primary clarifier has a volume of 2.5 million
gallons, a diameter of 195 feet,aside wall depth of 9 feet with a
rise rate of 500 gpd/sq.ft., and the retention time of 4 hours at
195 mgd. At this unit more than 90 % of settleable solid and about
10 Z - 20 % of the BOD should be remove from the waste water. The

sludge from tke primary clarifier, at 3 4 - S 7 concentration, is
pumped to a screw press and cewatered to abou*r SO ¥ solid
content., If there is a trouble of the screw press, the sludge

flow will be diverted to a one acre sludge lagoon until repairs
i1s made.

The unit has a basin for hydraulic overload and spill’ / high
strength waste water spill. In the case of emergency, the was-.e
water flows over 15 mgd the waste water are diverted to surge
basin that have storage capacity of 14.7 million gallons. Once
there are high strength waste water flows, they are diverted to
a spill basin / spill collection system that has a capacity of
14.7 million gallons.

In the seccndary treatment, all of the waste water that has been
processed in the primary treatment goes to the secondary
treatment. At this unit the waste water goes tirst to a ssries of
aerated stabilization basin ( ASB-1 and ASB-2 ) which both have a
capacity of 90 million gallons with a depth of 15 feet. The total
retention time is 12 days, & days per basin. It is based om 15
mgd flow and 30,200 lb BOD /day and the organic loading rate 1is
1.3 1b BOD/day/ 1000 cubic foot. It has 9@ mechanical aerator in
ASB-1 and 4 mechanical serator ASB-2, rated at 75 hp esach. This
fSB system should have an efficiency of approximately 90 % BOD
removal. Each of the ASB 1is lined with 24 inches of compscted
native clay, as are the surge and spiil basin, and has concrete
pads on the basin flcor beneath each aerator. The dissclved

oxygen ( DO ) of this system be maintained between zero snd ore
ppm, s0 that about 0.4 lb of biolcgical solid ({ biosludge )
should be produced per each lb of BOD removed. The overall

biosludge producticn rate is abcut 10,900 lbs./day.

Treated waste water then enter the first of two polishing ponds
that also lined with 12 inches of native clay, each of it nas ore
75 hp aerator near the outlet of this ponds to maintain the 0O

level above 1.0 ppm. The combined polishing pond has a capacity
of 293 million gallons with the retention time each of 1t 15 10
days. During normal operation, this pond just will be filled to

a depth of 4 feet and only one of them 1n service. In emergency
cases these ponds has a capability to maintain mill operation Tor
about twenty days without discharging the waste water i1nto the
river.

Solid disposal, solid cbject collected from bar screen, skimmed

material from clarifier, and sludge that has been dewatered unt:il
50 % solid content burned in the hog fuel boiler / waste wood

s !
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boiler. Sludge from tne sludge lagoon can be air-dried and remov
to the on-site Willamete landfill. Solid wastes frc
recaustisation and lime kiln unit are also dumped to tr
landfill. Beside that treatment Willamette industries also ha
separate collection and treatment system for domestic wastewate
with a capacity of 175,800 gallons of wastewater that also line
with 12 inches of native clay.

B. Sonoco Mill
OQutline of the proccess :

The Soncco mill located on Bennettsville, SC. We met wit
Phillips Wichard, the chemical recovery and wastewater treatmen
manager of the Sonoco Mill. Sonoco mill has 8 paper machine:
vourdriner machine and 7 cylinder paper machine, with th
capacity of each machine is S0 ton /day, so that total capacit
of Sonoco mill is 1,000 ton/ day.

The kind of product of the Sonoco mill are corrugated medium
medium liner, paper board, spiral and gross rezak. The proces
used are kraft process with hardwood,softwood, and old Corrugate
centsiner/0CC as the raw material. In pulping process they use
sodium carbonate from the chemical recovery processes 9@ %, an
18 7 make up. The water consumption 15 3.5 - 4.@ mgd for th
whole plant, part of it's : 2,000 gal/ton product, are tre wate
consumption for OCC processes. They wuses sodium carbonate 25
Ib/ton pulp with its concentration is 17 Ib/cuft, and in order t
avoid a dark pulp they must add OCC. Sonoco has a problem o
water resources because of it's plant site are on *he downstres
of the nuclear power plant. So they have a lack of wate
resocurces and the temperature of the water raises of normal
particularly in the dry season. But actually usually thke wate
temperature are still at the range of 82 F - 85 F, arnd the lim1
temperature is 105 F.

Environment protection :

In order to protecting the ernvironment {rom the negative impac-
of the waste water from washing processes ( black liquor ) in th
pulping line, Sorcco has relatively no cost 7 low cos
technologies which should could be applied in our country. We ar
very surprise with the technology used im Sonoco. It just use
rotary kiln instead of recovery boiler that need a lot o
investment in handling black liquor. The dimension of the rotar
kiln is 1@ ft in diameter by 100 ft long. It has variable spee
motor. There is no fuel for the rotary kiln except for th
ignitation.

Black liquor from the pulping processes ( washing stages ) sen
directly to the evaporator after passing the fixed screen. At th
first three evaporator the solid concentration of black liquo
could raise from B % until 48 ¥ ,then at the last two effec
evaporator the solid concentration of black liquor could reach 5t

.
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Z, and then burned in the rotary kiln. The cperating temperature
of the rotary kiln is about 1200 F so they have a flue gas with
temperature of 1200 F. Using this process they could recovered a
lot of sodium carbonate, so that they just need 10 % sodium
carbonate as a make.

In handling white water they said that they could recovered more
than 9@ 7% of white water,

In handling wastewater they use a process combimnation of
anaerobic and «a«erobic biotreatment. The retention time of
anaerobic processes are S5 days and the retention time of aerobic
processes sre 10 days.

It uses 4 aerator of 180 hp and 14 - 16 aerator of 3O hp. These
process could eliminate 93 - 95 % of BOD inlet of 700 - B00 ppm.
The only problem we have to give more attention in the anaerobic
process are hydrogen sulfide and methane product. We have to
flare/ burn them which might csuse another problem in air
pollution,

C. Union Camp

The Union Camp fine paper division located on Eastover, South
Carolina. The mill construction begin in 1982 with total mill
area are 4@00 scre, and the actual mill area are 150 acre. The
total production of this mil} is 1,800 ton/day with the water
cormsumption is about 14,020 gallons / ton product. The mill was
design for even more extension potential, ultimately one day they
hope have the 3 ed. paper machine but rnot at immediate future.

Today they have two paper wmachine, 2 pulping machine, and boiler
complex with 2 power boiler and 2 recovery furnaces. They uses
kraft processes with sodium and sulfur operation with a big
chemical recovery loop that include recaustizaition and lime kiln
operation.

We met with Mr. Wesley A.#ay, Technical controi manager of the
union camp paper mill, Mr, Doug R. tazar, Senior Application
Engineer, and Mr. James P, Witkowski, the Environmental
Engineering Manager of Union Camp paper mill.

The fibre line :

In wood yard operation, they mixes southern pine and southern
hardwood which is served from about 108 mill radius from the
mill, with a proportionality 1 part of pine and 2 part of
hardwood. The pine has a lorger fibre and the Characteristic of
strength and hardwood ha s a shaort fibre length and provide the
uniformity characteristic, The raw material mostly log of pine
and hardwood snd their chip. The log goes into tre debarking
opersation and then to chipper. It is stored in pile. To make sure
the uniformity of chip sizes it must go to the chip screening so
that we should more sure that we will hava a better uniformity of

e .iﬁ
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pulp qQuality.

In the pulping operation, they have two line of pulping
operation. The first line dedicated to pine processing and the
second line dedicated to hardwood processing. Again 1t will help
them control with the pulp quality, because they don’'t have to
swing between the pine and the hardwocd with these dedicated
operation. They uses a continues digester for both of them. The
vield is about 335 % because they uses any of the debarking
cperation, lignin separation prccesses from fibre, and kraft
pulping processes.

Environment protection :

The Union Camp corporation stands ocut as a company that has
voluntarily taken for more recycled fibre and less wuse of

chlorine 1n 9Daper making. It made them as a work leader in
bleaching technology and they wuses a counter current washing
processes. It use a lot of water and of course it is not a low

cost / no cost procecsses but they would strongly applicate
counter current washing.

The second big match in Union Camp is the use of oxygen bleacning
technology. They said that they has been actively looking for
substitutes for chlorirme since 198@0. So it is not only just help
from the pulp quality stand point but also have great environment
benefit both in the wastewater and water used reduction, because
they can use wash water elsewhere in the process and with the
quality of trke effluent. With a number of thing like BOD, color,
chlorinated organic are great be reduced. The bleaching sequences
are: oxygen — chlorine / chlorine dioxide - sodium hydroxide -~
chlorine dioxide, are both on pine and hardwood line. By these
technology, they said that between 35 - 40 pulp and paper mill
with kraft processes, they have the best effluent quality of
their class.

The most important thing we have Jjust met in the Union Camp is
the bleaching technology they were going to develop. As a big
step in a worldwide bleaching technology used by Union Camnp is
the perfectional ozone bleaching. They have taken it from the
pilot scale to commercial production at their mill in Franklin,
and it has been under operation for 4 years. With this new
technology it has some environmental advantages. With the
chlorine bleaching process, the used water must be discharged
because it is to corrosive to metals to be reused 1in other par's
of the paper making Pprocess.

One advantage of ozone bleaching is that the residues from the
process are rot corrosive, so the water can be recycle and
chemical that are pulled out of the pulp can be recovered. I, is
actually not totally chlorine free, since chlorine dioxide 1is
used to brighten the pulp, but the majority of the substance has
been removed.
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In the USA the main reqgulation of pollution they have concerne
about in the pulp and paper industries are: organic matter ( BGC
), solids ( TSS ), nutrients, color. It is difference with th
regulated pollutants concerned in Indonesia, which is mainl

consist of organic matter ( COD and BOD ), solids ( dissolve
solid and filtered solid ), nutrients, color, pH, temperature
and AOX ( Adsorbable O0Organic Halide ), and now dioxin als

included. It is not Jjust based on concentration but also based w
mass / ton prcduct especially for COD, BOD, suspended solid, an
ACX.

In Plant Control :

The focus here is segregated sewer, it has been a8 common practic
in the state to separate the sewer that did have significan
solid from those 1t did. In the case the procass sewer have
significant solid that potentially have solid, therefore the
goes to the primary clarification. They also segregate the sewe
of the bleach plant which typically acidic, and have a by pass t¢
clarifier. '

0il spill prevention measure, is one of the other thing that the
are dial with to all of their oll storage tank, includint
turpentine® storage tank which have 4 dike, and essentially th
capacity of the largest tank is 1@ %4 far storm water, and it’
ceparate the dike system for all of their storage tank. They als
to eliminate the tank overflow, liquor tank overflow, and proces
tank overflow which caused concrete paving and curving. The othe
thing we might more concerned 1is the wuses of conductivit
transmitter system instead of a common spill tank system, so 1
the conductivity were high the pump system would automaticall:
pump back the stream to the chemical recovery system. It is
fairly low cost spill recovery system. But in practice a higl
maintenance could keep the system reliable working, and it is
very effective way to reduce the sewer losses

Odor gas control, they * uses odor gas collecticn fo
noncondensable gases, TRS gases. The compound they concerned ar
hydrogen sulfide, merchaptance, dimethyl sulfide, dimethy

disulfide. In design of many odor control system, the two majo
combustible component we have to be carefully considered ar
turpentine and methanol. The more importance commitment is t
minimize the outside odor that was concerned by the neighbor. I
normal operation sulfur should not be detectable on out side. Th
Union Camp uses the NCG coullection system to reduce the overal
sul fur cdioxide emission from their facilities and then go to th
scrubber system.

Wastewater Treatment Facilities:
All of wastewater goes through the segregated sanitary system t
the primary clarifier for about 4 hour retention time. The sludg:

settle an the bottom .of . the .clarifier are pumping to th
dewatering processes. ' The clarifigd water goes to the ASI
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splitter box. If there is a overloading in the primary clarifier
part of this wastewater go to the surge pond or back up clarifier
for sludge overloading protection. On the ASB splitter box the
wasterwater split to the parallel of 2 series of ASB, with the
retention time on each ASB are about 7 days and equipped with S
aerator of 75 Hp. The treated water are then send to the final
settlirg pond before going to the effluent holding pond that
could hold the treated water for 1 month. Then the treated water
could discharged to the river trough some kind of diffuser, sao
the probability of foam generation caused by turbulence could be
eliminated.

It is wvery difference with the Indonesian regulation for tre
industries in discharging their wastewater to the river. That is
because of we-should gush out our wastes in discharging to the
river, in order for more easy for them to monitor the discharges
and to eliminate the prcbabilities of the cheat action of the
industries in discharging their wastes.

D. Weyerhaeuser Company

The Weyerhaeuser Pulp Mill division located on QOglethrope,
Georgia. We met with Mr. Russell Stevenson - The Plant
Envirormental Mansger, and Mr. Frank D. Wohrley - Environmental
Project Engineer of the Weyerhaseuser Co. This mill uses kraft

processes with continuous digester : 1 two-vesse] vapocr phase,
with oxygen delignifi~ation stage. In the pulp prccessing unit
they have: hot stock refiner, 2 washer that consist of 2-stage

diffusion brownstock and 3-stage post-oxygen diffusion washer
tower. Ttey also have chemical recovery plant that consist of 1

five-effect evaporatcr, 1l recovery boiler, 1 lime kiln, and 1
recaustization plant. The pulp drying machine are: Fourdrinijers
24@ " trim, with 1 drier and 1 reels.

At this company our discussion were more concerned to thre waste
minimization program that they have been able to reduce the waste
water. The plant are originally designed for 7,000 gallcns/ ADMT
of water usage ( = 28,000 litter water / ton product ). They are
now up to about 10,000 gallons / ADMT. The big increase is that
when they are starting up the mill, in the bleach plant they were
70 7. chlorine dioxide ard 30 % chlorine, They have since mcve to
1@@ % chlorine dioxide. They also have customer who would like to
have B.1 kg ADX 7 ton product, so they have to use more water in
the bleaching plant,

Environment protection

This mill uses 3 stages bleach plant, chlorine dioxide stage,
extraction with caustic + oxygen, and another chlorine dioxide
stages. They have to manage the total chlorine dioxide used in
that process,they know the relationship between their bleaching
chemistry and their @.1 kg AOX / ton of pulp product, and the
capability of their effluent. They have just reach 0.11 kg AQX 7/
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ton of pulp product, so they are still to minimize the amount of
chlorine dioxide used in the bleaching sequence.

Wastewater treatment facilities, there is at least 3 sewer going
to the waste water facilities, sanitary sewer just -about 5@ - 6@
gallens /minute, acid sewer about 2 - 4 mgd, and high solid sewer
about 7 mgd. They have emergency spill basin with a capacity of
1.7 millon gallons. It's function is if there were a high pH
stream this basin would held the stream for several time as a
buffer basin. Then the wastewater go through thke bar screen prior
to the waste clarifier that have 1.75 millon gallons and 3 hour
retention time.

The function of tre waste clarifier is not only as g
clarification unit but also as a retention tamk for allowing pH
adjustment. The sludge 19 ¥% of solid are pumped to the screw
press for dewatering processes. They produces 15 - 2@ ton / day

sludge with a dry content of about 58 %, and send to the
landfill. The clarified water from the waste clarifier are pumped
to trhe 1 st lagoon ( 13 acre2 ) that has S days retention time and
€quipped with 12 aerator of 75 Hp. Then to the 23 acre of 2 nd
lagoon, 9 days retention time, 6 aerator. After that to
stabilization pond that has 10 days retention time and equipped
with just ! serator. The treated water ready to be diffuse on the
river, but in some cases the treated water could be hold 1in the
660 million gallons of holding pond that covered 29 acre of land.

Iv. RECOMMENDATIGCNS AND CONCLUSIONS

Our recommendaticn are based on what we have found during our
visit. Actually what we have had during following this study tour
are still insufficient for us to become the trainer in the field
of waste minimization assessment program that will be held on
Indonesia by next month. We have a lack of information and we
need more. May be one month visit for each mill are ernough far us
to take a lot of informstion. So we could take their philosophy
as a benefit for us, what they have done and what we have to do,
what kind of technology that could be applied in our cauntry. In
order to be more valuable of this program to our compary, I think
it is important to held some kind of one-day workshcp for our
boss / plant manager / the owner of the company, Jjust to show
what kind of benefit could be taken from this waste minimization
assessment.

Each company that we have visited has a specific process and
specific way in handling their wastes, to minimize the wastes and
it's impact to the environment that in some cases will give them
more benefit.

A. Willamette Industry

The wusage of oiygen delignification process, a very efficient
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process that uses oxygen to further breakdcwn and remave lignin
remaining after tre cooking stage, is & very importance step
because less lignin means there is less to bleach. They also have
a4 waste wcod boiler, by this unit it's cculd elimirate solid
westes that might be dJdumped toc the lamdfiil. It 1s very
appropriate If this boiler can te iInstslled to our facte cry N
Irndcnesia, bescaus® we have scome probSlem 15 bkardli ra cur =olid
wastes, we ~Cw just still have a very limited ares for lsirdfill

R, Szrgoce il

Tte .ery astitractive way 1in ﬁgrdlzﬂg black jiguor whizhk .2 =35.c
NeveEr sesn beforz are condusted 10 Sorcecs Mrll, Thry Leaa rotse,
il instssd of recc.=ry boliler %o re-Over coring liguace foor
Black ltquor. 1Tt 15 a low cost tzahralegy  tha* steuld ronld se
spplied to & medium scale puip aid peper mijl! espscially 17 Lre
dzvelonmert Tountries such a5 Indcrcesia. A% we have Frown, Fis
mill 1s a very poliuted i1ndustries. [t is cur respensibilities o
praotect our emvircnment. The more concerned sbcut this cases, tre
more grest tenefit might be achieved. We have had s flowskest of
this process bul we still reed 3 lot of intcrmaticnm about Lhive,

T, Union Cs~p

Whal has tesn gore by Unlon Camp a2 a voluntesr 1n ISt ying anasees

recycle fitre/paper and iese  use of chliorime - clilcrire 213 142
a5 3 Llesching  sgent should  beacre & gocd patisrs toe B by
replaning  ohlorine bleaching  procsssan with  crore sienrhion
frocezss trat OGNS ve wili dea! wlth S RN e
grearrormentslly bhleaching process. Even  though Uraon Samp 1z oo s
t2tally e (rlorine-fres processzes for blaschiss, ot + 4 nmae
been reducasd sigrificantly.  So  when then TEoconsunEr rzally
argue ths ’QCyL]E naper snd chlcrineg free paper, thz  Uraien i
product were really satiswi=d, [t is a gocd process, MECTP AT S
hest, vlghL ncwW inm thz world i the  blzachy-o oarn it
has been pstented.

D. Weyerhaesuser O,

A geod s@wEr  AYStEn Belp thmm to (uEraeTe Ny rLEclianitg ot
wastewatar “lows, 33 they could  eplit sry Svertlces ot or*=ioent
to the emergercy spill basin. The weyerhseuser «i:'l owzes

chlorine - chicrime dioxide in blesching processes, but thay
almost surpass trke starmdsasrd of X locsdirg requaa® By the
cornsumer., They stil) have to <o better 1n  hanginng thetrr
bleachinq procescses, even thcugh they heve dorme Getiter tharm us 1™
overcoming this cases.

The usage of sCrew press ' 1cr dewatering proces foar thear
sludge have many sdvartages at ls=ast reduciiny any probiem csused
by the ussge of " wire press ". They used Lo 1SEs wire press but

now they uses screw press.The usage of hpt stesm to protect screw

BEST AVAILABLE COPY

175



press from sludge blanked are the other benefit that might be
applied to solid handling with screw press system. But
unfortunetly it is still not clear for us how the flow pattern of
fluid inside the screw press, so how it could separate the solid

from the liquid.
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B. Itinerary

Saturday, October 23, 1993

%

The delegation depart for USA.

Monday, October 25,1993

vlednesday,

Thursday,

Wastewater

X
X

X
 §
X

x
b 4

X
X

Meeting at NCASI 9:00 am

Mr. Ashok K, Jain, Regional Manager of NCAS!
3434 SW 24 th Avenue, Gainesville, Florida 2607
Tel. 924 377 4708 x 224

Fax, 934 371 6557
Octoher 27, 1993

Meeting at Willamette Mill 9:30 am

Mr. W. Martin ( Marty ) Barfield, Technical Sarvices
Manager

Mr. Greg Fullerwider, Technical Specialist

P.0. Box 678

Bennettsville, South Carolina 29512

Tel. ( 803 ) 479-0200

Fax. ( BO3 ) 479-6603

Octoter 28,1993

b 4
X

x

Meeting at Sonoco Mill 10:2@ am

Mr ., Phillips Wichard, Chemical Recovery and
Treatment Manager of Soncco Mill
Scncco Mill, Berinettesville, South Carolina

( There is no business card, unschraduled visit under
Corporation with Mr, Ashok XK. Jain, NCAS] ).

Friday, October 29,199

Tuesday, N

Wednesday,

x
b 4
4

* w0 * X R ox

Meeting st Union Camp 12:@0@ am

Mr. Wesley A. Fay, Technical Control Manager

Mr. James P. Witkowski, Environrental Emginesring
Manager

Mr. Doug R. Lazar, Senicr Application Engincer
P.0. Box. B, Eastover, SC., 29004

Tel. ( BO3 ) 353 7627, ( 803 ) 353 7916, 7917
Fax. { B@3 ) 353 7026

vember 2, 1993

Meeting at Weyerhaeuser 10:00 am

Mr. Russell K. Stevenscn,PlantEnvironmenta!
Manager

Mr. Frank D. Wohrley, Environmenrtal Prcject

Engineer )

P.0. Box. 237, Oglethcrpe, Georgia, 31348

Tel. ( 912 ) 472 5518, 5283

Fax. ( 912 ) 272 5508

o

November 3, 1993

Meating at WEC HQ S:20 pm
Mr. Lisa A. Raundelunas, "roject Manager

WEC, 419 Park Avenue South, Suite 1800, New york,
New York 10016

Tel. ( 212 ) 683 4723 Ext. 239

Tlx. 261290 Envirocent

Fax. ( 212 ) 683 5053
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Pulp Division

Frank D. Wohrley
Environmenual Project Engineer

Flint Rrver Operations

0Old Stagecoach Road

P.0. Box 238

Oglethorpe, Georgra 31068
Tel 912} 472 %283

Fax [{912] 472 5508

Weyerhaeuser

W. Martin (Marty) Barfield

Technical Services Manager

Willamentte Industries, Inc.

Marboro Mill

PO Box 678
Bennentsvite. SC 29512
(803) 4790200

FAX (803) 479-6603

Pulp Dvision

Russell K Stevenson
Plan1 Environmental Manager

Flnt River Operations

01d Stagecoach Road

PO Box 238

Oglethorpe, Georgia 31068
Tel [912) 472 5518

Fax [912) 472 5508

A Weyerhaeuser

Greg Fullenwider

Technicel €2ztialist

Mariboro Mk
Willamette Industries, Inc.

Post Ottice Box 678
Benuettsvitie, SC 29512
803 /4790200

FAX: 803/ 479-003
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MATIONAL COUNCH, OF THE PAPIR WOUSTRY
POR AR AND STALAM RMPROVEMENT, el

ASHOK K. JAIN
REGIONAL

MANAGER
SOUTHERN REGION

P.O. BOX 141020
GAINESVILLE,

ALDRIDA X2814-1020
(904) 3774708
FAX (804 371-@557

Wesley A. Foy
Techmaca! Conlrol Manaper

FINE PAPER DIMISION
P.0. BOX B, EASTOVER, SC 29044 TEL. (803) 353-7627

<!  DR.ISAIAH GELLMAN
i PRESIDENT
(212) 532 8000

NATIONAL COUNCIL OF THE PARER INDUSTRY
—— FOR AR AND STREAM IMPROVEMENT INC

po— 260 MADISON AVENUE
— NEW YORX N Y 10016

Crree*

Doug R. Lazar
Senior Application Engineer

UNION CAMP TECHNOLOGY, INC.
HWY 6015, P.0.BOX B TEL- 803/353-7917
EASTOVER, SC 29044 FAX 803/353-7026
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World Environment Center
3 Imbonesia Office

D, RH.M. WIRADIPUTRA

Centmniy Dikr ¢ TOR INDONESIA

Nuningen Plara Souih Tower, 11g 1 Suile Usd A
W IR Hawna Saad has ¢ 1) 4 Chone Wit 40 “qlpec
Johins 13 - Indiincnisd 2 e

‘.-
M@ Wotld Environment Center 5=
\J

Crares Josa 1wy Haxe,

POt as 1%eeis e 3 Aj an AL H

Woaorkian Exvanengg TrNasg
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bl S . TYT]

1.
New Yewn NV Joure.

AL PLLTE RNV TT R
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W’ World Environment Center &
*

Lisa A. RAUDELUNAS

ProreT Masagek
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James P. Witkowski
Emironmental Engineenng
Manager

FINE PAPER DIVISION

TEL 803/353-7916
P.0. BOX B, EASTOVER, SC 29044

FAX: B027353-7026



C.Participants

¥ Mr. Darono Wikanaji

¥ Mrs. Hendayani T. A.

X Mr. Iyan Suwargana

X Mr. Warih Supriadi

lines)

¥ Mr. Widya Tjahyana L.

¥ Mr. Zulkifli i_ubis
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¥ PT Kertas Leces ( Peresero )
Leces - Probolinngo, 67202
East Java, Indonesia.

- Wastewater Treatment Facilities

= Chlor Alkali Plant

- Tel. ( @335 ) 21993, 21994, 21994
Ext., 257, 311

¥ Institute of Research and
Development of Cellulose Industry

- Raya Dayeuhkolot 132
Bandung 4@258, Indonesia

- Tel. ( @22 ) S02980, 5@2871

- Fax. { @22 ) 502871

=~ Head of Sellulose Derivatives and
Pollution Division

X The Environmental Impact
Management Agency ( BAPEDAL )
Pit. Pengolahan Limbah B-3

- Arthaloka Building 11 th. Floor

- . Jendral Sudirman No: 2
Jakarta 10220, Indoresia

- Tel. ( 62-21 ) S703419 Ext. 209

- Fax. ( 62-21 ) S703365, 5702547

¥ PT Surabaya Agung Industri
Pulp & Paper
Quality Control Departmert
- J1. Bongkaran &8
Surabaya, Indonesia
- Tel. { @31 ) 339457 - &2 ( &
- Fax. 335043

¥ PT Pakerin
- Jl. Kertopaten 3
Surabaya, Indonesia
- Tel. ( @31 ) 316173 ( 8 lines )
- Fax. 31 - 214345

X PT Indah Kiat Pulp & Pape- Co.
Environmental Protection Section
Quality Control Department

= Wisma Bank International lndonesia
6 th., Floor.

- Jl. M.H. Thamrin Kav. 22
Jakarta 10350, Indonesia

- Tel. ( @21 ) 3104647, 3104452, - 3

- Fax. ( 021 ) 3104582, -~ 3
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Thursday, November 4, 1993

¢ M e

Meeting at NCAS1 Head Office 9:00 am

Dr. Isaiah Gellman, President of NCASI

NCAS1, 260 Madison Avenue, New York, N.Y. 10016
Tel. ( 212 ) 532 9000

Another contact person of WEC :

4
X

Mr. Charles Jong Hwa Hong, Deputy Froject Marager
WEC Head Office, 419 Park Avenue South, Suite 1800
New York, N. Y. 10016

Tel. ( 212 ) 683 4700
Tlx. 261290 Envirocent
Fax. ( 212 ) 683 5053

Drs. R.H.M. Wiradiputra, Country Director Indonesia
Kuningan Plaza, South Tower 3 rd.Fl., Suite 304 A
Jl. H.R. Rasuna Said Kav. C 11 - 14, Jakarta 12940
Indonesia.

Tel. 35251120 - Fax. 5251195
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D. Documents Rereived

- Flow sheet of Chemical Recovery System of Sonoco Mil;
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POTENTIAL WATER & EFFLUENT BENEFITS
Using OZED Bleaching

Estimated Values for a Typical Plant

0h |

CEDED O(CD)ED OZED

Bleach plant Water Use  47.5 15.8 * 13.7*
Bleach Plant Effluent 55.4 14.2 1.5

M3/A.D.Metric Ton

* Some water is recycle therefore savings may vary
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WooD warsa  Conventional CEDED ware

WATER

v IR K] | + 1

SEWERED EFFLUENT BLEACHED
100% LIGNIN REMOVED PULP
WASH OC/DED WASH
WATBR WATER
] v R
45% LIGNIN
REMOVAL .
SBWERED -
$5% OF LIGNIN 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.

WOoOoD iAol CEDED WATRR
‘ v 1 ¢ v )
coox —’h’%ﬂﬂ-———o[ C E D E D
CA»?:‘IC l::ro\s 100% BLEACHED
WOOD il OC/DED waTER
d IR s ] v 1 v
COOXING |—» | wasumc ¥ O CDt—+ E D
"
v —p
causTI:. __| RECOV- BLEACHED
rROOM |7 :IY 55% PULP
WOOD OZED z:?gx G ',}.‘..‘
l s | ¢ ¢ il S
COOKING ~—» | WASHING O —| 7,  E [— D
T l © ESSENTIALLY MINOR PURGE N
© ALL LIGNIN @ . < 5%
c.wsncl. RECOV- : RECOVERED ;| .
ROOM ERY e s T : ' D Effluent

i
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BLEACHING COST REDUCTIONS FOR VARIOUS WOODS

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

Porcent 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

0ZQP (TCF) Bleaching
- Totally Chlorine Compound Free

For Easy to Bleach Pulps - Market Brightness & Strength Possible

oHzHQHP

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

BLEACH PLANT ORGANICS

Southern PINE Kraft to 82 ISO

CEDED OC/DED OZED

BOD, (kg/ADMT) 16 6.5 2
COD (kg/ADMT) 65.5 225 6
COLOR (kg/ADMT) 185 415 15

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

Predicted INITIAL
CEDED OC/DED l;le;De MEASURED
F-ILINE
BOD5 (kg/ADMT) 16 6.5 2 1.8
COD (kg/ADMT) 65.5 225 6 5.6
COLOR (kg/ADMT) 185 41.5 1.5 0.9
TOX (kg/ADMT) 6.5 3.0 0.075 0.14
AOX - - —~  N.D.(<1-5ppb)

Chloroform 0.18 0.08 9.003 0.00017

© RCAT AVAILABLE COPY /QB



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 0O(D,,C)JED %% 78% 97% 90%
Eucalyptus CEDED 98% 87% 97% 88%
Spruce/Pine O(D, C)EDED 98% --  97% 85%
Hemloc!k/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 I1ISO

CEDED OC/DED OZED

on PULP
TOX (kg/ADMT) 0.28 0.13 0.04

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

{a)

CHLOROFORM GENERATION
total (kg/ADMT) ' 0.18 0.08 0.002

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

KA
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Curriculum Vitae
Personal data :

Name ¢+ Darono Wikanaji
Place & day of birth

Education

Gadjah Mada University Yogyakarta
Faculty of Chemical Engineering, graduated 1989

IKIP Malang, Intermediate Level English Course, 1992
Indonesian American Friendship Association Surabaya
Intermediate Level English Course, 1993

NIEM Training Parkage, Industrial Management Preservatidn.
BBS Bandung, 1992,

Experience ( all with PT Kertas Leces - Persero )
Oct. 1993 - present Supervisor of Chlor Alkali Plant

1990 - 1993 Supervisor of Wastewater Treatment
Facilities
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I. EXECUTIVE SUMMARY .

fact about the progress of effluent treatment / polluticn control

that has been done in U.S. pulp and paper mills, During the trip

we found a lot of input data , effluent treatment System, elemep-

tal chlorine free bleaching, waste minimization, spill control,

mill management system and colaboration between pulp and paper

mill to handle any isue in enviroment problem.

During the trip we visited agencies and pulp and bPaper mills as

follows:

1. NCASI Southern Region, Gainsville, Florida.

2. Marlboro Mill, Willamette Industries Inc.,Bennettesville,
South Carolina.

5. Sonocon Paper Product, Hartsville, South Carolina.

4. Union Camp Fine Paper Division, Eatover, South Carolina.

5. Weyerhaeuser, Flint River Operations. Oglethorpe, Georgia.

6. World Enviroment Center, New York.

7. NCAST (National Council of The Paper Industry For Air And
Stream Improvement Inc. ).

All  the mills We visited applied Kraft Process for the pulping

The +three modern mills completed with elemental chlorine free
bleaching system, Chemical recovery System, Gas Incineration
yEffluent treatment System with pPrimary and Secondary treatment.

Especially in Sonoco we found that this company using incinera-
tien systen for his black liquor and the recover Na2C03 usedq
directly ip the digester without doing any recausticising. The
investment cost of this System is lower than the conventional
recovery systen commonly used in Kraft Process. Thanks to Mr

Ashok Jain and Mr Charles Hong who arrange the visit to Scnoco
mill.

We fingd that Oxygen and Ozone Bleaching can give significant
contribution to waste minimization program.

The three modern mills from the Planning stage already takecare
of enviroment assesment.

It is quiet different with our existing Pulp and Paper mil].

For us it will take time to do waste minimization program, in-
Stall  new equipment, do retrofitting, train the oberator and

BEST AVAILABLE COPY
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TT. INTRODUCTION.

Paper Mills and two Participants from Indonesian Agencies.

They ar-~ as follows:

1. Mr. Ir. Darono Wikanaji From P.T. Kertas Leces.

2. Mr. Drs. Warih Supriadi from P. T, Surya Agung Kertas.

3. Mr. Zulkif): Lubis from Indah Kiat Ppul and Paper.

1. Mr. Wicdva T. Lauwangsa from P. T, Pakerin Pulp & Paper,

5. Miss. TIr. Hendayani T, Adisesha, MS. from BBS (Cellulose
Institute, Bandung) .

6. Mr. Iyan Suwargana from Bapedal

Selection of the parlLic:lpants carried out hy W.E.C./USAID base
on the curiculum vitae submitteq to them.

Complete name and address of each participant can be seen on
Appendix |

Agencies and Pulp & Paper mills visited are as follows:

25th October 1993 visited NCASI (National Council of the Paper
Industry for Air and Stream Improvment Inc.)
Southern Region, Gainsville, Florida.

27th October 1993 visited Marlboro Mill, Willamette Industry Inec,
Bennettsville, South Carolina.

28th October 1993 visited Sonoco Paper Product, Hartsville.South
Carolina.

29th October 1993 visited Union Camp Fine Paper Mill, Eastover,
South Carolina.

1st November 1993 visited Weyerhaeuser, Flint River Operation,
Oglethorpe, Georgia.

3rd November 1993 visited World Enviroment Center, Park Avenue,
New York.

4th November 1993 visited NCASI Head Quarter, Madison Avenue,

New York. .

BEST AVAILABLE COPY

| 4



ITI. FINDING.

At NCASI Research Center, Southern Region. Meeting attend:d by

S participants from Indonesia, Mr. Charles Hong from WEC,

Mr. Ashok Jain, Regional Manager of NCASI and Mr. Burgess former
Regional Manager of NCASTI.

The discussed topics are : NCASI Organization, background, pro-
grams, relationship between NCASI and EPA of U.S.

At this facilities we are allowed to see the equipment available,
result of research ( mainly air pollution ), and discussed with
chief of laboratory.

Mr. Burgess explained about Primary and Biological Secondary
Tr=atment of Effluent Treatment Plant.

Sludge bulking in Activated Sludge Process and how to solved this
problem.

Programs carried out by NCASI prepared a5 a result of meeting of
pulp and pPaper industry. Unscheduled Program (crash Program, in
~ase to cater the recent isue from organization like Greenpeace)
done by contractors urder the supervision of NCASI. This

Annual budget for the scheduled Programs is US g 19,000,200, - and
for crash program is US g 6,000,000, - . All the funds collected
from member of the pulp and paper industry and U.S. Goverment.

Willamette Industries Inc., Marlboro Mills.; Union Camp, Fine
Faper Division. ; Weyerhaeuser, Flint River Operation.

The three mills applied Kraft Process for the pulping line.

The bleaching System with elemental chlorine free , With recovery
boiler, recausticising, gas incinerators, and the effluent treat-
ment,  system using Primary treatment with Clarifier, Secondary
Treatment with Aerated Stabiliation Basin with retention time
from 5 to 7 days followed with stilling pond with retention time
of 7 to 3@ days, at the outlet of theeffluent treatment plant
they install one aerator to prevent odour from the waste water.
A1l  the mills using Earth Basins as ASB and Stilling rond. The
earth basins covered with compacted clay (thickness : 1 ft) to
prevent penetration of waste to surrounding area.

Sludge from Primary Clarifier dehydrated by Screw Pressy or Belt
Press and than dumped to land fill. Leachy from rain water in the
land fill is pumped back to waste water treatment plant.

For the Kraft Process the malodourous gas is burnt in the incin-
erator, methanol sell to other factory asg stated by the regula-
Lion that, any metahnol produce by Industry can not be used by
Producer,

For Soda Process Pulping no Regulation for Odour control.
PMlease see Appendix : 2, 3, 5 and 6.
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Sonoco Paper Product. Mr. Phillip Richard as Technical Servics
Manager.

This mill using SCP hardwood and OCC as stock furnish for chip-
board and corrugating medium. Pulping Process using Na2C03 alone.
The Black Liquor thickened in 5 stage multiple evaporator and
than incinerate in kiia. The recovered Na2C03 pumping back to
digester. Heat from the kiln recovered in Exhaust Gas Boiler.
Steam frow Exhaust Gas Boiler used in Evaporator. Balanced steam
required in the evaporators supply from Power Boiler,

Effluent Treatment Plant consist of Primary Treatment and Second-
ary Anaerobic and Aerobic treatment. Biogas from anaerobic lagoon
suct by blower and than burnt. The anaerobic lagoon covered with
HDPE sheet. Please see Appendix 4.

WORLD ENVIROMENT CENTER, New York.

Mr Frank ...........

Mr Frank explained programs of WEC, Gold Medal awards for the
enviroment friendly industry. WEC can arrange an intensive
training program if the fund available from other sources. As the
WEC a non profit and non advocacy organization so they has excess
institutes, agencies or industry to support the Programs. '
Please see Appendix 7.

NCASI Head Quarter, New York.

Dr. Isaiah Gellman, President.

Dr. Gellman explained programs and reports that can be used by
participants via Miss Hendayani from BBS, Bandung.

NCASI distributed 1529 copies of report of research to pulp and
Paper industries, instituter, equipment maker and agencies around
the world. .

The current report can be seen in Appendixe No....

Please see Appendix 8.
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IV. CONCLUSIONS AND RECOMMENDATIONS.

Study  Tour to U.S. Pulp and Paper mill give the participants a
lot of input and many new technologies can be applied by
Indonesian Pulp and Paper mill.

We hope in the future WEC can arrange a more intensive training
in class and on site.

Thre: modern mills we visited are a well planned industry. It is
quiet different with an old/existing mill with has limitation in
land area and small capacities of product.

It will take time for the existing industry to do modification of
the process system, install new equipment, do retrofitting and
train the operators.
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PT. PAKERIN

(PULP, PAPER. PAPER PRODUCTS &
CHEMICAL INDUSTRIES)

Widya Tjuhyana Lauwangsa

Office

Ji Aortopaten 3, Suredays — Indonesia

Pnone : (31) 316173 (8 Lines) Factory ;

Teiox 139147 1PN 5B 1A Dosa Bangur, Pungging .
Fov 031-3143¢0 Mujokens

Cabie Add, PAREAIN Suradeya Phone : (0219) 713¢3

ZULKIFLI LUBIS . ya
VICE SECTION CHIEF {14
ENVIRONMENTAL PROTECTION >

s
PT INDAH KIAT PULP & PAPER CORPORATION

HEAD OFFICE WISMA BANK INTERNASIONAL INDONESIA 6ih FLOOR
JALAN M H THAMAIN KAV 22 JAKARTA 10350 INDONESIA
FAX RO (C211 0104582 I TLX NO 6157 IKPP 1A

TEL NO (O?lE) J104647 1044523 1104405 7. 31044247

BRANCH OFFICE 85, JALAN TEUKU UMAR, PEXKANBARU. INDONE SIA
FAX 10761)33662 TLX 56121 IKPP PBR
TEL (076!&;‘!62‘ 32047 133265
PAPER MiLL KM 8 JL RAVA TANGERANG - SERPONG. TANGERANG

JAWA BARAT INDONESIA
PULP & PAPERMILL : KEC SIAK KAD BENGKALIS, RIAU INDONESIA
FAX (0761) 33080 TEL (0761) 3898E 13630

v e et tcmme . -

T

Li22%  BALAIBESAR PENELITIAN DAN

%W PENGEMBANGAN INDUSTRISELULOSA
A part

L)

Ir. HENDAYAN! T. ADISESHA, MS.

KEPALA BALAI PENELITIAN DERIVAT
SELULOSA DAN POLUSI

Aumah’

Ji. Hegarmanah
Telp (022) 8321
Bandung 40141

Kantor :

JI. Rays Dayeuhknlot 132
Telp (022) $32920-£02371
Fax 502E71 Esndung 40258

P.T. Surabaya Agung Industri Pulp & Paper

Drs. Warth Supriadi

Quality Control Dept.

Factory:

Duyorsjo / Sspenjang

Ksbupaten Gragik,

Phone : (031} 833363, 335025
707129, 707130

Jows Timue

Indonesias

Heed Otfice ;

68 Jalan Bongkaran

Phone - (031) 339457 . 62 (8 lines )
Teex ;31430

Fax 1335043

Surabayas - Indonssis

s
&%, THE ENVIRONMENTAL IMPACT
© RS\ MANAGEMENT AGENCY
%“,‘. (BAPEDAL)

Iyan Suwargana
Dit. Pengelolaan Limbah Bl
biruterat Hazardous waste-Msnagement

Anthaloka Bulding 11th Fioor

J. Jenoral Sudiemen No. 2 Jakara 10220 - Indonesia
Telp. (62-21) 5703419 en. 209
Fax. (62-21) 8703365, 6702547

BTST AVAILAELE CG#f

264



)
N\ gy

BT
3~
«l
i
<)
[ Y
+f

m =2 ASHDK K. JAIN
33 RESKINAL MANAGER
BT SOUTHEAN REGION
[
Jo
:: P.0 BOX 141020
ia GAINESVILE, FLORIDA 326 14- 1020
g: {934) 3774708
;9 Fax 904 3716257

) W. Martin (Marty) Barfield

Technical Services Maniager

Willamette Industries, Inc.
Mar'doro M

PO Box678

Bennettsvite SC 29512

(802, <73 0200

FAX (b03) 479.6€03

™ James P. Witkowski
] Environmentat Engineering
— Manager
FINE PAPER DIVISION TEL: 803/353-7916
¥ 0. BOX B. EASTOVER, SC 29344 FAX: 8037353-7026
Pulp Dwision
Frank D. Wolidey Fhnt Rwer Operations
Eovitunmentat Prgiect Lo neer Ol Stugecoach Road
PO Bux 228

Dglethorpe, Geargia 31048
Tel [912] 477 5283
Fax {912) 472 5508

A Weyerhaeuser

Greg Fullenwider
Technicat Spacialist

Post Office Box €78
Bennelisvitie, SC 29:°2
803/479.02:0

FAX: B03/479.05~"

Mariboro Mill
Willamette Industries, Inc.

Wesley A. Foy
Technical Control Manager

FINE PAPER DIVISION .
P.0. BOX B, EASTOVER, SC 29044 TEL.'(803) 3537627

! 2 Cs=ree’
: ,ll)‘ i
@'@ Doug R. Lazar

Semor Apphcation Engineer

UN:ON CAMP TECHNOLOGY, INC.
HWY 601 5. P.0. BOXB
EASTOVER, SC 29044

TEL: 803/353-71917
FAX: 803/353-7026

Puip Diwis o
Russell K. Stevenson Flnt Rver Operaticns
Piant Environmental Manager Oia Stagecoach foay
PO Box 238

Ogicthorpe, Georgia 2106
Tel [512) 472 5412
Fax [912) 472 5508

R A% Weyerhaeuser
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Willamette Industries Inc.

Pulp Miil

Paper Mill
Products

Union Camp Corp.

Pulp Mill

Paper Mill

Products

Weyerhaeuser Paper Co.

Paper Mill

Steam/Power.
Water Treatment.
Effluent Treatment.
Products.

el Lt g
@ by At .

Lbro

-

by

/
/d.—'~7

BENNETTSVILLE

P.O. Box 678 29512, Tel;: 803-479-0200 Fax: 803-479-0608

Hwys: State Rte #912, James C Myers, Plant Manger, .
Kraft. Average Daily Producuon: Bleached Softwood and Hardwood:
700 tons Chemical Recovery Plant. Black Liquor Oxidation System:

1 Ahistrom, 3MM Ibs solid/da 460,000lbs steam/hr.

Bleach Plant Sequence: Cd-Eo-D.

Paper Machines. 1 Valmet twin-wire, 354" width, 710 tpd cap.
Uncoated alkaline printing and writing papers, 650 tons daily

EASTOVER Vv

Fine Paper Div. PO Box B 29044, Tel: 803-353-7700 Fax: 803-353-
7981

A.D. Fary, Mill Manager, W.A. Foy, Manager Technical Control

Kraft. Average Daily Production: Bleached Softwood and Hardwood:
1850 tons of which 330 tons is Market Pulp. Continuous Digesters: 2
Kamyr. )
Chemical Recovery Plant. Bleach Plant, Sequence: (not spec.) chlorine
dioxide, ozone, and oxygen bleaching.

Pulp Drying: Fourdriniers: 1 valmet, 192" wide. — Ce w1/
Oryers: 1 Flakt. Cutter-Layboys: 1 Lamb-grays Harbor .

Paper Machines. 1 twin-wire Voith Duoformer

F, 372" Width 3280 fpm.

1 Beloit Bel Baie Ill twin-wire, 372" wide, 3400 fpm.

Uncoated printing and writing papers, 1550 tons daily. Bleached kraft
market pulp. 330 tons daily

OGLETHORPE

Flint River Plant State Coach Rd (PO Box 238) 31068

Tel: 912-472-2527 Fax: 912-472-5508, Hwys: US Rte #49.

J.B. Crowe, Plant Manager

Kraft. Average Daily Production: 750 tons of which 750 tons is Market
Pulp. Continuous Digesters: 1 two-vessel vapor phase, with oxygen
delignification stage. Chemical Recovery Plant. Evaporators: 1 five-
effect. Recovery Boilers: 1 Lime Kilns: 1 calciner. Bleach Plant.
Sequence: 1 line

Pulp Processing: Hot Stock Refiners: 2 Washers: 2-stage diffusion
brown stock; three-stage post-oxygen diffusion washer tower. Pulp
Drying: Fourdriniers: 1 240" trim. Dryers: 1 Reels: 1

Power boilers: Fuel: Waste Wood. Electricty: Generated:

Source: River.

Primary Treatment: Clarifiers. Secondary Treatment: aeration laggons. -
Bleached softwood kraft paper grade and dissolving market

%HO(‘O r\ﬂ{«_ﬁ{) ({_ﬂ«trﬂ.qtv
"Lants L“t/,(;, , S {1, (sl tu -
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PRODUCTS AND FACILITIES

Parer Group

Corrugated Containers
31 plants in 18 states.
1892 production: 16.1 billion sq. fi.

Pulp and Paper

8 mills in 5 states. 1992 production:
1.96 million tons of finerboard,
corrugating medium, bag paper,
forms bond, printing papers and
bleached hardwood market pulp.

Business Forms
7 plants in 7 states, with distrbution

centers in major cities of each region.

1982 production: 295,000 tons.

Cut Sheets and Other Converting
3 plants in the East and South. 1992
production; 136,000 tons of cut

sheets for photocopiers and com-
puter printers.

Bags

S plants in 5 states. 1992 production:

130,000 tons of bags.

inks

2 plants serving the East and West.
1992 production: 5,000 tons.
Preprint

2 plants, serving the East and West,
preprinting 30 million sqare feet of
linerboard i1 1992,

BuiLoing MateriaLs Group

Plywood

1 fplants in the south, southeast and
Oregon. 1992 production: 2 billion
square feet (/8" basis).

Lumber

7 mills, located in the south and in

Oregon. 1992 production: 478 milion
board feet.

Particleboard

§ plants located in Louisiana and
Oregon. 1992 production:

562 million sq. ft. (%° basis).

Engineered Wood Products
Structural Wood Products, 2 plants
producing StrucJoist € wooden 1 —
beams and laminated veneer lumber,
and 3 laminated beam plants.

Medium Density Fiberboard (MDF)
2 plants, located in Arkansas and

South Carolina. 1992 production:
188 million sq. ft. (3:° basis).

Other Facilities
Custom Products -
drawer sides & molding
Custom Services -
lumber drying & planing
Lebanon Machine -
equipment fabrication

&

WILLAMETTE

FACTS
1993

Willamette Industries, Inc.
1300 S.W. Fitth Avenue
Portiand," Oregon 97201
(503) 227-5581

Mo

L
.\
A
—
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MANUFACTURING PLANTS

91 plants in 21 States: Alabama,
Arkansas, Caldornia, Colorado, Georgia,
inois, Indiana, Kansas, Kentucky,
Louisiana, Minnesota, Missouri, New
Jersey, North Caraina, Ohio, Oregon,
PennsyNvania, South Carolina,
Tennessee, Texas and Washington.

EMPLOYMENT
12,000 employees
$ 507,469,000 paid in wages & benefits

TIMBERLANDS
Arkansas, Louisiana & Texas

Southern pine region 564,000
Oregon

Doug'as fir region 328,000
Tennessee

Central hardwood region 188,000
North & South Carolina
Southern pine & hardwood 1 16,000

Total acres 1,196,000

FINANCIAL HIGHLIGHTS (1992)

Net Sales $2,372,396,000
Net Earnings $81,552,000

per share $1.52
Dividends per shara $.84
Total Assets $2,527,416,000

Stockholders’ Equity $1,164,828,000
Price range of common stock (bid):
High: 4217, Low: 2%/,

Sales by line of business:
Fabricated paper products 46%
Plywood

17%
Pulp and Paper 16%
Particteboard & MDF 8%
Lumber 6%
Other wood products 7%

OTHER FINANCIAL DATA

Capital expenditures:  $367.2 million
Operating cash flow:  $260.6 million
Return on beginning

equity: 8.2%
Average return,

Past five years: 15.8%
Debt to capital ratio® 42%

Working capital: $157.8 million

RECYCLING

Containerboard has an average 47%
post-consumer recycled content,

ENERGY

Facilities are 65% energy
self-sufficient,

210
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HISTORY

Established in 1906 in Datlas, Oregon
as the Willamette Valley Lumber Co.

Paper Group was organized in 1955,

Willamette Industries formed inits
present corporate structure in 1967,

Pronounclaﬁon: Will-AM'-it
Stock traded: Over-the-Counter
Stock symbol: WMTT

Quoted on the NASDAQ National
Market System

Fortune 500 rank: 208
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NATIONWIDE

FINANCIAL KIGHLIGHTS (1992)

Net Sales $2,372,396,000
Net Ea:inings $81,552,000
Earnings per share $1.52
Dividends per share $.84
Total Assets $2,527,416,000
Stockholders® Equity  $1,1 64,828,000
EMPLOYMENT (1992)

12,000 employees.

$507,469,000 paid In wages and
benelns.

PRODUCTS

Conlainerboard, bag paper, fine paner,
bleached hardwood & market pulp,
specialty printing papers, corrugated
conlainers, business forms, cu¢ sheet
paper, paper bags, Inks, lumber,
plywood, particleboard, medium density
fiberboard, laminated beams and value-
added wood products.

MANUFACTURING PLANTS
21 plants In 21 states: Alabama,

Arkancas, California, Colorado, Georgia,

lllinois, Indiana, Kansas, Kentucky,
Loulsiana, Minnesota, Missourl, Nevws
Jersey, North Caroiina, Ohio, Oregon,
Pennsylvania, South Carctina,
Tennessee, Texas and Washmngion.

TIMBERLANDS

1,196,000 acres In Arkansas, Louisiana,
North Carolina, Oregon, South Carolina,
Tennessee and Texas.

CORPORATE HISTORY

Established in 1906 in Dallas, Oregon
as the Willamette Valley Lumber Co.
Paper Group organized in 1955,

Willamette Industries formed in its
present corporale structure in 1967.

First acqulsition In the Carolinzs
in 1982.

Pronunclation: Will-AM it
Stock Symbol: WMTT

Stock Traded: Over-the-Counter
Quoted on the NASDAQ
Mational Market System

FORTUNE 500 ranking: 195

&

Willamette Industries, Inc.
1300. S. W. Fifth Ave.
Portland, OR 97201

(503) 227-5581

\

WILLARMETTE
IKDUSTRIES
IN THE
CRROLINAS

N
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Corrugated Comtalner Plants
Lumberton Comuyated Plant
P. 0. Box 1247, Lumberton, NC 28359
(919) 738-6214
M. H. Crum, general manager
Dan Krewson, sales manager

Purchased . June, 1992, 107 employeas.
Produces corrugated containers.
Matthews Corrugated Plant

P. 0. Box 1353, Matthews, NC 28106
{704) 333-0115

Keith Sorensen, general manager
David Easom, sales manager

Purchased in Nov. 1982, 110 employees.
Produces 480,000,000 sq. . of cormugated
shipping containers and valus-added
packaging.

Newton Corrugated Plant

P. O. Box 408, Newton, NC 28658

(704) 464-3341

Jerry Thomas, general manager
Purchased in June, 1992. 107 employeas.
Produces corrugated containers.

Business Fonms Plant
300 Northpark Drive, Rock Hil, SC 29730
(803) 328-3800

Dan Showaers, genaral manager
Jim Hudson, area sales manager

Started in Oct. 1988. 70 employees. Produces
42,000 tons annually of continuous stock
computer forms.

eat Pla
P.Q.Box 219, Tatum, SC 29594
(803) 523-5058
Donnie Culbertson, plant manager

Started in July 1990. 29 employees. Produces
84,000 tons of cut sheet paper annually.

Elne Paper Mill
P. Q. Bax 678, Bannettsville, SC 29512
(803) 473-0200
Marvin Coopaer, vice prasident
Jim Myers, plant manager
Started in Dec. 1990. 291 emplcyees.
Produces 245,000 tons annually of fine paper.

East Coast Deyelopment Laboratery
8401 Southem Pinse Blivd., Suite D
Charlotte, NC 28273
(704 ) 523-0010
Bobby Dickey, devalopmunt manager,
kralt paper
Ernest Sackett, development managar,
fine paper

Product davelopment, quality improvement,

techrizal service and customer sarvice.

Timberiands

Ken Hill, forestry & logging manager, located
at the Chester Plywood Plant

120,000 acres in North and South Carofina,

u e Iberboard (MD
Highway 912, Bennettsville, SC 29512
(803) 479-3002
Bill Black, plant manager
Doug Kohlmeinr, sales manager

120 employees, Produces 105 milfion
sq. ft. annually.

H-ST AVAILABLE COPY

Plywood Plants
Chaster Plywood
P.0.Box 110
Chester, SC 29706
(803) 581-7164
Allan Carter, regional manager
Bo Weaver, plant manager

Purchased in Dec. 1987. 300 employeas.
Produces 262 million sq. ft. of plywood.

Moncure Plywood

P. O. Box 230, Moncure, NC 27559
(919) 542-2311

Jim Mullins, plant manager

Purchased in Dec. 1987. 170 employees.
Produces 110 million sq. ft. of plywood.

Sales for building materials:

452 Lakeshora Pkwy, #120

Rock Hill, SC 29730

(803) 328-3838

Bill Burkholder, genera sales manager
Le Ann Fenton, sales manager

Tom Rinehart, administrative manager



EFFLUERT TREATMENT FROCESS DESCRIPTION

Pricary Treatrment

The primary clarifier has & volume of 2.5 million gallons, a
diameter of 195 feet, a side wall depth of 9 feet with a rise rate
of 500 gpd/sg.ft. and an hydraulic retention time of 4 hours at 1s
MGD. Ninety percent or Dore of the settleable solids and 10% to
20% of the BOD should be removed fronm the wastrwater. Settled
sludge, at 3% to 5% solids concentration, is pumped to a screy
press and dewatered to approximately 50% solids content. The screw
Press is expected to handle about 17 dry tons per day of sludge,
but is rated at 35 dry tons per day. Should the sludge press fail,

sludge flow will be diverted to a one acre sludge lagoon unti]
repairs are made.

Hydraulic Overloads, flows over 15 MGD, are divertegq from the
lift station to a Surge basin that is 3 acres by 15 feet yith a
storage capacity of 14.7 million gallons. A pump is used to meter
wastewater in the Surge basin back into the system at the Primary
clarifier or aerated stabilization basin (ASB). The Surge basin
contents can also overf]ow by gravity to a polishing pond.

High strength wastewater flows, as meéasured by the 1ift
station conductivity Probe, are diverted to a spill basip. These

ASB. This spill basin can also be used as an alternate clarifier
during prinary clarifier maintenance periods. The flow Will then
go into ASB #1. The Capacity of the spill basin is the same as the
surge basin, 14.7 milliop gallons covering 3. acres and 15 feet
deep.

BEST AVAILABLE COPY BEST AVAILABLE (:opy

Secondary Treatment';AMwnn

After the wastewater leaves the primary clarifier, it is
discharged jinto ASB #1. This basin is 2000 feet long, 400 feet
wide and is filled to a depth of 15 feet. The basin covers 20
acres ard is capable of containing 90 million gallons. 3 second
basin, AsB #2, has the same dimensions as ASB #1 and is Operated in

at an organic loading rate of 1.3 1b BOD/day/1000 cubic foot.
75 horsepower each will provide 975 total horsepower for mixing and

aerating the wastewater, Based on the flow data above, this
provides for an aerated organic loading rate of 31 1b

s R 313


http:gpd/sq.ft

BOD/day/horsepower. This ASB System should have an efficiency of
approximately 90% BOD removal.

Each ASB is lined with 24 Inches of compacted native clay, as
are the surge and spill basins, and has concrete pads on the basin
floor beneath each aerator. Biological solids production in each
ASB will be limited by‘maintaining the dissolved oxygen (Do) level
between zero ppm and ope PPm. At this DO level, about 0.4 lbs. of
biological solids should be producegq for each 1lb. of Bop removed

with an overall Production rate of 10,900 1bs. of Suspended so0ljds
per day.

Treated wastewater exiting ASB 42 will enter the first of tyg
pclishing ponds (PPs). Each pp covers 30 acres, can be filled to
a depth of 15 feet ang is lined with 12 inches of native clay. The
combined storage Capacity of the polishing ponds is 293 million
gallons. Each PP has one 75 horsepower aerator located near the

During normal operation, only one PP will be in service ang
this pond will usually be filled to a depth of 4 feet or less,
However, should it becore nécessary to restrict Or prevent effluent
discharge into the river, the pps begin to fill simultaneously once

The PPs should have an efficiency rating of at least sp3 based
on 27,200 1lbs BOD/day being removed  in the ASBs, thus Producing
10,900 1bs suspended solids/day. Of the 10,900 1lbs of solids
entering a PP, at least 5450 1bs are expected to be removed.

while the second header discharges between 15-45 MGD. Dischargé
rates are based On monitored river flow and are controlled

The loading rates and retention times given above are based on
a4 rate of 840 tons Per day (tpd) of Pulp. At a production rate of
940 tpd, the ASB Yetention time decreases to 11 days, while to
organic loading increases to 1.5 1b BOD/day/1000 cubic feet and the
aerated loading increases to 35 1b BOD/day/horsepOWer.
Modification of the effluent system shculd not be Necessary to
continue efficient Operation at this increased rate. However, when
the production rate increases to 1250 tpd the retention tipe falls
to 8 days, the organic loading increases to 1.9 1b
EOD/day/1000 Cubic feet, ang the aerated loading increasesg to 46 1p
BOD/day/horscpowe: At this point, it will be necessary to adg
additional aerator horsepower to maintain the proper level of
efficient operatjon. ST . o
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Domestic Lagoon

Separate collection and treatment Systems are provided for
domestic wastewater, The treatment plant consists of a two-cell
lagoon capable of holding 175, 000 gallons of wastewater, j single’
lagoon is divided into two cells by a curtain with the first cell
having a capacity of 100,000 gallons and the second cel} 75,000
gallons. The first Cell contains a 3 Hp aerator, while the second
cell has a 1 Hp aeérator. A ninety percent reduction rate for BOD

and TSS should be achieved by the domestic lagoon. This Jagoon is
lined with 12 inches Of native clay.

The treated domestic wastewater leaves the lagoon and jg
disinfected with Chlorine tablets to reduce the feca] coliform

count to less than 1000 per 100 m] On a monthly average. After
disinfection, the effluent flows into ASB #1.

BOD loading to thijg System is based on an estimated 0.1 31p
BOD/person/day and a design flow of 22,000 gpd. The design flow is
based on a plant Population of s5p People with each pPerson
generating 40 gallons of domestic wastewater. Influent pBop
Strength will be 300 PPm and TSS content will be about 350 ppm.

boiler. Sludge in the sludge lagoon can be air-dried and removed
to the on-site Willamette Landfii].

i
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Marlboro Mill
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Willumette nduseen s o2l A M-it) was
Jounded in 196 av the WV ilamette Verlley
Lumber Co. in Dallas, 110000, n
1967, Willamette Valley avid seoeral
related firms merzed v oo Wilizmette
Industries. Ine. hiv st & Focirioe pubddicly
traded in 1908

Today, Wiltlumetse 11 diversified,
inteqrated forest produs i company with
75 manufacturing faciliios woound the
United States. Willanieree vons or
controls ozer | mpllhos o of
timberland nationzde (1 2hat tolal,
approximately 100,00 res are in
the Carolinas.

Willamette employs oz er 10,000
people and puny < oz e S350 wllion cack
vear s wages and beve

Willamette procuses cantczssboard,
baza paper, fine uipur Facdod
hardwood muaz kit puip ey
PIINting papers. cat 1u ot o’ contRiness.
husiness forms, el sheo pofu < paper
hags, inks, umins. Dy,
particlehoard. mediur: donsity
_ﬁ//rr//a//rd and Calar-adii i sood
products. These mannfucturing fucilitics

are 645 cneryy self-suffriens.
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THE MARLBORO

7215 R MILL:
A New Concepr in

4’,//1illll ,’”p(r

The Aarlhiro Mill, loeated on
Lt aeres just sonth of
Bennenaille, South Caroling along
the Coreat Pre PDee River, operates
witl the: st andvaneed technalogy
wvaibable g o)y pulp and paper
inediarry Favery process is tightly

conteolled: every aspect of quality is

constanthy monitored.

Cround hrsaking coremonres, beld June 24, 1984,
LFras f, the L, Surth Cambina Senator

.//{ll Linduny s ermatr Corrroll Camplell:
Weltsmo 10, CLO RN . indell; lubert Mes,
Mastos,, County e, eiupment Cuural,

Riztied convivanmental controls were
I'I“"“"‘l {or i mill hefore one
nee ol dire was moved for
COnstiget o,

o il s urque inmany other
Winv~ ton This hookler will ll('l]n
Yo dwner wnderstand the inner-

workings of the Marlhoro Mill.

A GREENFIELD PROJECT
The Muriborn Ml wits o greenficld
[ojec, meaning it was built from
the gronm up. Marlboro was
esigzned entirely on computer, a
fivst for Willamene, hy our own
engineers. Construction was

complend iy just 34 months.

OUR PEOPLE MAKE
THE DIFFERENCE

Stnee iy one of the Narlliara
projeet. Willamene s luee

dedicated 10 stafing the mill with

people from the local area. Bevise

there weren't waan atiier paper
mills wround. applicanis had ligle
o no experienes in paperimaking,
So Willimerte lauked for and fonned
highly sativated people with
eacepitional learning abiling and
wechanical aptitade These people
underwent a battery of 1ests, strae-
tured board inteeviews and inten-
SEVE IRAINIng i our an-site training

cenfir. all prior ta hewe hived.

These dedicated and eoarhasiastic

("EIIIDIH‘\'I'G's are what makes the mill
sneeessful. giving Mirlhoro
competitive edge.

As ('lllpll.)_\‘l‘t‘.\. their trining will
continue throughont their careers.,
enabling them o grow along with
the mill.

- The resulting work foree is
comprised of peaple with the
inidanive, dedication and
l_(llu\\'lt‘(l;_'r Hevessary (o Lm'lt the
mill running <tzoothiy and
efficiently.

The mill uses [rarticipative
matagement approach wherein
evervone is i tcmher of
e Fhis s i all-
saluried work foree
coneept designed (o
employ the mind. no

just the buody .

BEST AvAlimowt LOT

ol c'lllpln)ﬂ‘ I~ techinieian
the wore tashsa person hecanes
quitdified to perform, the more 1
person is padd. The technicians o
direetly involved in the duv-to-d;
decision-making an issaes affecti
their team. A unigue open-door
poliey allows any technician 1o
speak freely to any manager,
Sufery is alo an importam pa
of the system. Eniployees are
encouraged 1 suggest wavs to
improve the mill's safery,
Willameue provides all the
necessary safery triining and
equipment for every ol in the i
Evervone is dedicated to
providing o drng-free work
eoviromment at Marlbora, The
cmplovees” motta, “Proud 10 Be
Drog Free™ is o constant reminde

of this dedication,

KEEPING ‘T RUNNING
Paper mills employ o eross seetion
of engineering kills ineluding
chemical. electrical. environmenta
atomation and mechanical 1o kee
the mill running at peak

performance. Willimene takes th

one step further by practicing




proedictive mdnenane:

This seans ueineg 1he Lgest
teehnology i constantly analy e
vibrations wemperanres ad
lubication 1o heep problems
from develaping.

The suill doesn’s hiave a0
centrab maienanee departinem
fike most aperations, Istead,
cacl teehnivian receives
waintenanee wisining for his
work area. This wave il there is
i probler, the seehimician has
the basie knowledge needed to
correet the problem. saving time

and maney,

THE PAPER
A of these unique qualities.,
fram the computer-aided desizn
1o the philisophies for employ-
ment and engineering. add up
to one thing: superior paper.
The gualine of Marlboro's
pasprer is unrivaded, Every reel
of paper goes through qualite
control tests for grade.
brightness, opagueness and
strengthe An extra press adds
superior uniformity 1 hoth
sides of the sheet, The paper
is at archival quality, meaning

it will not fade or turn vellow

with time.

! The Tatum S.C.
plant uses Marlboro
paper to make

ropy pafir,

* BEST AVAILABLE COPY
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Ramfulph Griges performs one of the quality tests run on meny rull of finished paper.




Marlluss, 1010 04 atomt
370 bourt: uf pulprcoed
und 36/ truid luads of

hip weety,

Hurdv i und sofrevod
hifis are conveyed 10
separate chify piles

Jor sturage.

Fach of the six digesters
can hold 8K tuny 0f chips.

The oxyprn dy lignification
lcer (from Ify/lll stands
Aireetly in front of the
Mrachung plung und 1o the
bt of the washers

(frunt Iefr).

The hiph Aensiry sturage
Yanks euck hirze an
800 ton capaniny.,

P T TN A NSt ere qr g g
FHEUS PAPERMARING
PROCESS

A7 R OPTOIN

The papeemaking process starts with trees, or neewre

specificallv, the fiber in dhe tree’s wood, Filer ¢ ames 1o
the mill in the form of ehips from harvest operations a
milling leftovers from Willamene's plywood plantin
Chester, 5.C. and ather wood products finns.

Marlhoro also uses whole trees from pulpwood
thinnings from Willamette's nearby timherlands or from
those of other lindowners. These trees are ehipped an the
mill site and the removed bark goes 1o the waste woad
boiler where it is huried 10 ereate steam ased in
papermaking.

The chips are separated by two tree elassifications:
hardwood and softwood. The sofiwood fibers give the
paper its stresgh while the lardwood fibers enhamee
smoothness and appearance,

The chips go on different convevors 1o chip piles whier

they are stored before heading o the digesters.

THE FIBERLINE:
WHERE THE PROCESS BEGINS

Marlhoro has six digesters, each of which works like a
Large pressure cooker. A presmeasured amount of
hardwood or softwond chips go into the digester. the
white ceoking liquor is added and the digester is closed.
The chips cook for alon 17: our-,

The purpose of this stage is 1w separate the lignin, or
nature’s glue, from the wood fibers, Marlhoro uses wn
extended cooking provess 1o remon e more lignin prior t
the bleaching stag . This is important becanse less lignin
means there is less to bleacl, The removed lignin gues
the recovery evele .

Marlboro is the only conunercial keale pulp mill in the
world that pumps the pulp mixtre out of the digester
instead of blowing it out with steam or air. This helps
Keep fiber strength high (s much as 15% higher thao
other mills” fiber) while it also saves energy.

Ounce the pulp exits the digester. the entire mixtare is
washed and goes to the oxygey delignification process.

l

o
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Onyzen dehigniticarenn i o highly -effweicnt process

which usec onveen o further break down and remme

The headbos (lozer Ieft)
delicen the Y9.5% vater
and 3% pulp mixturr
ontu the fubnic,

lignin renaining alier the cooking stage, Oxvgen is very
genthe an the fibers while i atacks the liguin,

At alis point the gl contains mostly fiber and very
fivde lignin. allowing Marlboro to use o more
covironmentally friendly three-stage bleaching provess
instead of the typical five-stage provess.

Bleaching insnres the pulp will have s high white
Lrightess onee ivis made into paper. Marlboro uses

chilovine and chilorine dioxide as the bleaching agents.

Aier o final wea<liinne st . e R The paper passes throwph
Aftera final washing stage. the pulp goes 1o the high 4,-’,:?.,,, on the way to the
starch machine,

density .sl:u‘n;_'c- tinks,

Water is added 1o the pulp from the high-density
tanks bringing the consisteney 10 99.5% water and .5%
fiber. Thi~ mistare is delivered w the paper machine and
spreqad evenly ontoa fabric mat thae will carny the
mixture as itis dewitered by gravity amd suetion,
Aunother fubwvie is placed onop of the sheet for further
water renwal and womake the paper more syimmetrical.

The reel (right) contains the

paper fresh off the paper
machine. This paper goes to
the winder (/eft) 10 be cur
into finished rolls.

The paper. now able to move without the aid of the
falirie. goes gl aseries of presses o remove vore
water, Marlboro then runs the paper through one extra
press. giving the paper supwerior uniformity,

Neat the paper passes through o series of 47 devers
Ieared with steam. Stareh is applicd o give vhe paper
Detter primabilite. AMrer passing throngly an additional
15 drvers, the sheet goes through et of vertieal calender

stacks for further cimoothne-< amd 1o cantrol thick ness ) .
Every roll is sirvich-

wrapped for moisiure

The final stage is the reel The fiished paper is _
protection.

woutsl onte the reel an the end of the aper neeline
before heading v the winder where the vall i< enin
Szes slwrifiml lv) the eustenner. ~H'-'I¢'!|-\\‘r;||): el to
protect it from moistore and <hipped by rail o eaek,

The paper is shipped o many Fast Coust sustemers . as

well as Willamerte's operations including the Taram. S.C.
Willeopy plant and business fortis plants in Roek {iil.
S.C. Langhome, Pac: Chicago, BL: Dallas, Tex.: and On average, 805 of the
mill’s finished paper is
shipped by rail,
20% by truck,

Indiamapolis. Ind.

BEST AVAILABLE COPY P
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,[ UTTING ENERGY INTO

R LR DR I
FHEE EQUATION

THE RECOVERY BOILER

Making paroer vequires i lov of steam for cooking pulpeand diving
paper. Marlhboro lias three steam sourees that provide T00% of

the mill's yeed.,

The Largest couree is the low-odor recovery hoiler,

Tl filwerline, s previously mentioned. nses conking liquors 1o
separate thee wood filiers from the lignin, The filers goctothe paper
while ahwe Jisnsin andd spent cooking liquor., called black liquer, go i
the recovery evele, The hlaek liguor gues through a e of evaporaor
teremove the water, leaving i thick muss of organic wmaterial. This
naterial is harned in the recovery hoiler 1o generate steam while 1l
remaining innrganies (green liquor) go 1o another reeveling streqam,

This stream takes the areen liquor, adds lime and produces new
white cooking liquor. The white liquor i used 1o conk e chips o the
digisters Lime mud. « resulting hy-product. is sent 1o the lime kiln 1
produce wre fresdy fime. This completes the recovery evele for b
black. green and white liquors,

A separte recovery evele traps the carbon dioxide released from the
fime Kilne A aall on-site company. GK Carhonate, hubbles the earlo
dioxide through lime and makes calcium carhonare, This caleinm

carbonate i~ put into the paper. giving the paper its anchival quality .

THE WASTE Wo0oD BOILER

The waste wond hojler. or hogged fuel hoiler, is so-named beeaee it
i consmme st anything. To produce steam. teee hark and solids
filtered omn from the waste water are burned. The boiler al-o hurn-

stnder dost from Willinette' nearby medium density fiberhard plam

THE PAackAaGgE BOILER
Fhie ahird steam souree, o package hoiler, is designed as o eald weather
baek-up 1o thie recovery boiler and waste wood boiler. Thi- haoiler nees

mataral s as fuel,

WATER: A VITAL RESOURCE IN MAKING PAPER

Water is one of the hasic raw materials in papermaking. It helps couk
the éhips. carries the fiber 1o the paper machine. washes the pulp and
even helps in bleaching.

Because of irs wide array of wses. the river water must he elean.
Filiers help remove any wediment and minerals that e darnage the
uill'« machinery,

After the water is rewsed several times in the mill. it heads 1o the
elfluen system atvere it is cheaned. werated and returned 1o the river, I
addition 1 continous monitoring. mumerons water samples are tesied

ceach day by alaly weehnivian o ensure the returning water is eleaun,
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EASTOVER MILL STATISTICS

UNION CAMP CORPORATION
FINE PAPER DIVISION
EASTOVER, SOUTH CAROLINA

Business Purpose: Manufacture fine white paper for use in the
communications industry, (l.e., copier paper, envelopes, business
forms, offset printing, reading materials and writing supplies) and
bleached market pulp.

Design Rate: 1800+ Tons Per Day Total Production
1500 Tons Per Day Fine Paper
300 Tons Per Day Bleached Pulp

Location: 30 Miles East of Columbia, South Carolina
Employees: Union Camp Personnel 860

On-Site Service Contractors 153
Total Investment: $1.25 Billion

Phase I $500 Million
Phase II $750 Million

Estimated Yearly Spending*

Annual Payroll 40 Million
Local Wood Purchases 65 Million
Products and Services 35 Million
Payments to Frelght Carriers 33 Million
Annual Property Taxes (Phase I) 12 Million

*Anounts spent in South Carolina

Pcst Office Box B, Eantover, South Carolina 29044, Phone: (803) 353-7653

EW{/1lgm FPOFACT.S$9) BEST A\/A'LAR\E COPY
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EASTOVER MILL FACT SHEET

UNION CAMP CORPORATION
FINE PAPER DIVISION
EASTOVER, SOUTH CAROLIHNA

EO I PAPER MMACHINE

Mediur Weight Fine Paper
(46-55 Basis Weight)

Design Rate: 600 TPD

Phase II Pebuild Design
Rate: 800 TPD

Equipment:

Voith Duofomer Twin Wire
Paper Machine

372 Inches Wide
J000 FPM Maximum Speed

Start-Up: 8/84

EO II PAPER MACHINE

Light Weight Fine Paper
(35-46 Basis Weight)

Design Rate: 660 TPD

Equipnent:

Beloit Bel Baie III Paper
Machine

372 Inches Wide
4400 FPM Maximum Speed

Start-Up: 7/%91

SW (77101

PULP MACHINE
Bleached Xraft Pulp

Softwood Pulp - EASTOCELL
Hardwood Pulp

Design Rate: 500 TPD
Equipment:
Valmet-Ahlstrom Wet End
192 Inches Wide

215 FPM Maxirum Speed
I"lakt Compact Dryer

Lamb Cutter Layboy and
Bale Line

Start-Up: 4/91

BEST AVAILABLE copy



"OUR ENVIR:ONMENT...A SHARED COMMITMENT"

INDONESIA PULP AND PAPER INDUSTRY GROUP VISIT

OCTOBER 29, 1993
ROONMI 137

AGENDA

9:00 A.M. WELCOME / INTRODUCTIONS
9:15 AN, GROUP'S OBJECTIVES / AGENDA
9:30 AM.  EASTOVER MILL OVERVIEW

10:00 AM. EFFLUENT TREATMENT

10:30° AN, AIR POLLUTION CONTROL

11:00 AM.  ODOR CONTROL'

I1:36° A.M.  SOLID / HAZARDOUS WASTE
12:00 NOON LUNCH

1:00 P.M. UNION CAMP BLEACHING TECHNOLOGY .
2:06 "M, MILL TOUR

4:30 P.M.  EXIT

o

. BEST AVAILABLE COPY ;ZL/O



POTENTIAL WATER & ET ‘FLUENT BENEFITS
Using OZED Bleaching

Estmmtcd Values for a Typical Pl'ml

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

 AdOD 38VIIVAV 1S3
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' THE ROAD TO SUGCESS

° Well Prepared Applications
* Productive Dialogue with DHEC
¢ Valuable Public Input

< Commitment to Permit Limits

¢ Honor Those Commitments

° Open & Ongoin'g Communications
with Neighbors

e Proven Environmental Record

DEVELOP AND MAINTAIN A

FIGH ENVIRONMENTAL £ THIC

7 /‘)d
. BESTAVAILABLE Copy 0] \-/




UNION CAMP CORPORATION
ENVIRONMENTAL, HEALTH, SAFETY
AND FORESTRY PRINCIPLES

TC MAKE ENVIRONMENTAL, HEALTH, AND SAFETY
CONSIDERATIONS PRIORITIES IN OPERATING EXISTING
FACILITIES, AS WELL AS IN PLANNING NEW
OPERATIONS.

TO RECOGNIZE ENVIRONMENTAL, HEALTH, AND
SAFETY EFFECTS OF PRODUCT MANUFACTURE,
DISTRIBUTION, USE, AND DISPOSAL.

TO MONITOR ENVIRONMENTAL, HEALTH, AND
SAFETY PERFORMANCE AND TO REPORT REGULARLY
ON THESE MATTERS TO THE BOARD OF DIRECTORS.

TO TRAIN EMPLOYEES AND TO PROMOTE
AWARENESS AND ACCOUNTABILITY ON THESE
MATTERS.

TO IMPROVE PERFORMANCE THROUGH SUPPORT OF
RESEARCH AND DEVELOPMENT.

)t
s

| BEST AVAILARIE copy ;2 q:l)



E.iVIRONMENTAL, HEALTH, SAFETY, AND FORESTRY (CONT)

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

TO PARTICIPATE CONSTRUCTIVELY IN THE DEVELOPMENT
OF PUBLIC POLICIES.

TO CONTINUE TO PURSUE ENERGY CONSERVATION.

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

. BEST AVAILABLE CoPY

v
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¢ OUTLINE
C-Free™ 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 EFFLUENT

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

III. ENVIRONMENTAL ANALYSIS
POTENTIAL EFFLUENT LOAD REDUCTIONS
ACTUAL MILL PERFORMANCE AT FRANKLIN
PROJECTED PERFORMANCE ON OTHERD§PECIES
ENVIRONMENTAL IMPACT OF G-Free

BEST AVAILABLE COPY
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C-Free™ PULP DEVELOPMENT

UNION CAMP - ENVIRONWMENTAL AWARENESS

FRANKLIN MILL - SMALL LOW-FLOW RIVER

EASTOVER MILL - GREENFIELD MILL, STANDARDS

DEMONSTRATED DEVELQ PMENT EFFORTS
MANY YEARS OF INTENSE BLEACHING RESEARCH
AMONG FIRST COUNTER CURRENT BLEACHING IN USA
ONE OF FIRST USING 02 BLEACHING WITH XECYCLE
HIGH CONSISTENCY O2BLEACIING FOR MAXIMUM CLOSURE,

$6.5M M+ PILOT PLANT INVESTMENT AND
CONTINUING COMMITMENT ($1.5MM EXPANSION)

FULL SCALE REACTOR SIMULATION AND PROCESS MODELING
$100MM FULL SCALE 1000 I'PD OZONE BLEACH PILANT
ESTABLISIEED UNTON cAMP TECHNOLOGY

.\IIRKI'Z VING ARRANGEMENT W st NDS DEFIBRATOR

Conventional CEDED

WASH
WATER
|
—+WASHING
1 ‘RECOVs: SEWERED EFFLUENT BLEACHED
4 | ERY . 100% LIGNIN REMOVED PULP

PROBLEMS: HIGH wATER USE AND SEWER FLOW

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

USE OF CHLORINE FRODUCES CHLORINATED ORGANICS
DIOXIN, TOCI, AOX AND CHLOROFORM :

240
BEST AVAILABLE COPY .


http:LOW-I.OW

WooD e Conventional CEDED

SEWERED EFFLUENT BLEACHED
100% LIGNIN REMOVED

PULP

45% LIGNIN
REMoOvVAL

SEWERED

EFFLUENT BLEACHED
S5% OF LIGNIN PULP

PROBLEMS:

STILL A HiGH pg RCENT \«(

B OF ORGANICS AND BI):
SENTTO g sk WER W]

Tnien BOD, AND COLOR.

CHLORINE ST11, L USED; SIZADLE AMOUNTS OF CHLORI
PRODUCED,

ACHING ClEMIC ALS

NATED ORGANICS

woon x:;::u CEDED \\:l'::ll’.l‘u

*ﬁ 2 B Fﬁ
f“nf,‘!,‘.’.'c,] e " 100%

WOOD ::’:IS'L‘R OC/DED

l COOKING | WASHING

«o All'ﬁll(‘ RE( Ov.
RU( KRY

BLEACUED
ruLse

5SS BLEACHED
0
35% PULP
. WASH
WOOD OZED WATER
COOKING |—» [ asitiG ]\J\ 17! D
........ P
‘ ; Hsnn,\nv “”“‘OR PURGE I l\»
PN et ALL LIGNIY o <5% ‘
CAUSTIC L .§ RECOV. RECEVERED -
KU()\! I [ BRY

. D Efflucnt :,2\{7
BESTAVAILABL&?'GO’PY' .



Iy e
e OLZ(EO)D Bleaching
A
Hot Hot
Water Water
Bleached
Brown Pulp
Stock  p—p O Z » E — D —
Washing l ! 0O
i
__“f J TNM*J I T“J ]\
Closed Oxygen, Ocone Alkali, Chlorine
Cycle Alkali Oxygen Dioxide

Recovery

y
Minor ameunts of
Organics & Inorganics
to Sewer

OZONE TREATMENT STEP

Pulp From

O Stage 210
[Acidiﬁcatiou Thickening

- l’.f,/‘r(A: { C i ./

traet

Ozone

AN
A

7.

Reaction

|

l

y

Can Be
Oft Gases
l Recycled

Can Be Used Elsewhere
For Mill O, Uses

—_—d
[ Ozone

Generalor

i

’r Gas
Clean-Up

Oxygen makeup

Washing ’ h

Pulp To
E Stage

BEST AVAILABLE copy
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BLEACHING COST REDUCTIONS FOR VARIOUS WOODS

C-Free™ Compared with Conventional Bleaching
30 G.£. BRIGHTNESS PULP

Percant reduction at Aviarage
U.S. Matarial 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—7Z—Q—P—

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

" Extended High Cons.

()\.\L‘:t'u B L (.
Required ; . _

BEST AVAILABLE COPY -



OZONE
START-UP EXPERIENCES

FRANKLIN F-LINE
* STARTED UP ON 0ZONE

SEPTEMBER 19,1%)2

Z STAGE I'ERFORMANCE

* SELECTIVITY & EFFICIENCY
*» BLEACHING UNIFORMITY

» SYSTEM OPERATION

AS EXPECTED
EXCELLENT
MINOR PROBLEMS ONLY

GAS SYSTEM PERFOPMANCE
» STARTED T ot
* STARTED up ON OZ0NE

SEPTEMBER 19, 1992
* SAFETY PERFORMANCE

EXCELLENT
> OZONE PRODUCTION EXCELLENT
* GAS RECYCLE SYSTEM MINOR "NEW SYSTEM"
ITEMS

EFFLUENT RECOVERY
» SMALL Z STAGE PURGE FOR CALCIUM

OZONE STAGE PERFORMANCE

Ozone Application Brightness

Viscosity Selectivity
% 1SO dm®/k
Kg/ADT  Percent 2 ke A Brightaess
Applied Consumed In Out In Out A Viscosity

Expected 6.8 90.95 39 53 705 590 0.12

U 6 gse 36 s) 706 600 0.14
Operation

BEST AVAILABLE coPYy /
2
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OZ(EO)D
BLEACH CHEMICAL SAVINGS /7, 7, e )

Reduction
vs CEDED

Typical 26%

Optimized 35%

FRANKLIN MILL

1992 OPERATING CONDITIONS

Effact of F-Line OZEoD Pine

S Gross 1 st Grade Machine

PAE?RRG:\I&HII)I\(JES Production Production Sheet Breaks Downtime

! Tons/Day Tons/Day Numbar/Day min./day
Baseline

A&B éi:;il;:yLines 2045 1 806 1 3'1 1 8-3

Oct-Dec

e | 2057 | 1822 | 123 | 156

;’ BEST AVAlLARLE cory
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TEAR vs TENSILE

Franklin Southern Pine

105! v

SRt 31

'*"CEDED‘
(A & B Imes}

TEAR FACTOR, dmy-
@

115r2 : :

6 7 8 9 10 1
BREAKING LENGTH, km

PFI BEATING DATA

" BLEACH PLANT Cf‘NTRIBUTION

With Rest of Mill

As a Percent of Total Mil Nﬁ{,’}a' aSPCO.i‘;?E?e as
EFFLUENT FLOW 50% 65%
EFFLUENT BOD,: | 35% 45%
EFFLUENT COLOR 60% 85%
CIILORINATED ORGANICS , ;85%'~- : 85% ;5}

’ '! BEST AVAILARLE COPY



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 O(D,C)ED . - 96% 69% 98% 73%

BEST AVAILABLE COPY

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 GEMERATION
total .kg/ADMT) 0.18 0.08 0.002

247,

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



POTENTIAL BENEFIT3

BLEACH PLANT ORGANICS

Southern PINE Kraft to 82 ISO

CEDED OC/DED 07ZED

BOD5 (kg/ADMT) 16 6.5 2

COD (kg/ADMT) 65.5 22.5 6

COLOR (kg/ADMT) 185 41.5 1.5
C—ks}()‘l(ﬁ‘l'

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

Predicted INITIAL
CEDED OC/DED ozep MEASURED
F-LINE
BOD, (kg/ADMT) 16 6.5 2 1.8
COD (kg/ADMT) 655 225 ¢ 5.6
COLOR (kg/ADMT) 185 41.5 1.5 0.9
TOX (kg/ADMT) 6.5 3.0 0.075 0.14
AOX -- -- - N.D.(<1-5ppb)
Chloroform 0.18 0.08 "0.003 - 0.00017

" BEST AVAILABLE COPY ~ ’\,*
Al



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

f BEST AVAILABLE COPY

i
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CDORGUS CAS
NORN-CORNDENS!BLE (NCG) GAS
TOTAL REDUCED SULFUR (TRS) GAS

- Hydrogen sulfide H,S
- Methyl Mercaptan CH,SH
- Dimethyl sulfide \CH,).S

- Dimethyl Disulfide (CH,).S,

Major Combustibie Components

- Turpentine

- Methanoli
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EASTOVER RiiLL CDOR CORTROL SYSTERM
DESIGN CIITERIA

- Safety

Comply with Al Regulations

Minimize Off-Site G¢lor

SO, Emission Reduction

sulfur Recovery

Anticipate Future Requirements
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1L

Chip Bins

Steaming Vessels
Flash Tanks

EBlow Tanks

Brown Stock Washers
Filtrate Tanks
Knotters

Knot Conveyors
Evanorator Condensers

Black Liquor Tanks

AJ

Foul Condensate Tanks
Salt Cake MixX 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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CHARACYERICTICS GF SOURCES

1. Above or Beiow EXplosive Limits?

0

o o

High or Low Volume?

- Below LEL ---> Dilute System

- Above UEL ---> Concentrated System

- Treat / Redesign Other Sources
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INCICERATICI BEVICES

- Stand Alone Incinerators

- Power Boilers

- Lime Kilns / Calciners

- RECOVEI‘V Furrnaces .~

- Flares

— ale i

M aw (¢

.‘: lb(‘.’ (t(qv-\_t

- T e Mo,
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PRIME KiOVERS

- Steam Eductors

- Centrifugal Fans

Liquid Ring Compressors
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Brown Stock Washers

DILUTE NCG SYSTER

Design Basis:
system < 25% LEL, No Individual Source Can Be > 50% LEL

sources . Prime Mover Incineration Device
Chip Bin * Fan \With Spare No. 1 Power Boiler
Blow Tank * or

No. 2 Power Boiier

Black Liquor “oam Tanks

Knotters / conveyors
Foul Condensate Tanks
Pressure Filtei's

nMiscellaneous Sources

Total 20,000 ACFM
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G VAT

AL

Yo

o

&

CONCENTRATED NCG SYSTER

Design Basis:

All Sources Must be > UEL, Maintain High Velocities

Sources

- .Steaming Vessel *
Flash Tanks *
Evaporator Condensers
;stripper Feed Tank

- Turpentine Tanks

Total 800 ACFM

Prime Niover

Steam Eductor

Incineration Device

Stand-Alona Incineratol
With SO, Scrubber

or

No. 2 Power Boiler
(Back-Up)
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Design Basis:

STRIPPER OFF CAS

BOD and TRS Removal, Provide Commiercial Crade Liquid Fuel

sources

Stripping Columns

AdOD IV TIIVAY 1536

Prime Mover

sSystem Pressure

Disposition
Rectification Column
or

Stand-Alone Incinerator
(Back-Up)
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"SWEAT THE DETAILS"

- Materials of construction = 1%

- c<ondensate Removal

- Flame Arresters

= RuUpture Discs

- Vent Locaticns

- Electrical crounding

- LEL Meter

- EXplosion suppression System

- Ambient Monitors Y- .. n et

= Control Syste.m Interlocks ., <iLc
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C,Sl UDGE (COUMFRTIA DISPOSAL)
==L Mt ELIAL O

BLEAC LANT

SANITARY

TREATMENT

o DEMINERAUZERS ?
o CHEMICAL PREPARATION

SLUDGE
(COMMERCIAL DISPOSAL)

SYOODYARD (INTERMITTENT&
pNO1s N2 PAPER MILL &

NO.1& NO.2

pNO.1 & NO.2 EVAPORAT%

AMMONIA

FILTRATE
NO.1 CLARIFIER

SLUDGE Pump

MOTORIZED
BAR SCREEN

NO.2 CLARIFIER

MOTORIZED
BAR SCREEN

bf BACK-up &
CLARIFIER
|
SURGE —_—
POND

i
L____‘T L
MIX BOXx
| —

SURGE POND
PUMP PIT
- L‘

- oo e, o
/
oo
CAUSTICIZING MANUAL ASB SPLITTER Box
n - BAR SCREEN o,
N . e ~onl
! . .

B\ -, (/ Ry { ! 4 «’('i"{
S NO.2 LR 7 o
f; ASB ASB -g.;f—te
o5}
- EFFLUENT o
a — MEASUREMENT sl L T Ay
< FOAM SEPARATOR ASB ‘
.\ . ey
RIVER

DIFFUSERS ;

EFFLUENT Lol - v L
HOLDING POND —= trema

EFFLUENT TREAT

FIGUKE v)-

MENT SYSTEM




EASTOVEER

~y
[ ek Stnm,

EASTOVER MILL STATISTICS

UNION CAMP CORPORATION
FINE PAPER DIVISION
EASTOVER, SOUTH CAROLINA

Business Purpose: Manufacture fine white paper for use in the
communications industry, (i.e., copier paper, envelopes, business
forms, offset printing, reading materials and writing supplies) and
bleached market pulp.

Design Rate: 1800+ Tons Per Day Total Production
1500 Tons Per Day Fine Paper
300 Tons Per Day Bleached Pulp

Location: 30 Miles East of Columbia, South Carolina
Employees: Union Camp Personnel 860
On-Site Service Contractors 153

Total Investument: $1.25 Billion
Phase 1 $500 Million
Phase II $750 Million

Estimated Yearly Bpending*

Annual Payroll 40 Million
Local Wood Purchases 65 Million
Products and Services 35 Million
Payments to Freight Carriers 33 Million
Annual Property Taxes (Phase I) 12 Million

*Amounts spent in South Carolina

Post Office Box B, Eastover, South Carolina 29044, Phone: (803) 353-7653
DEST AVAN ARLE COPY

SVM/lgm EOFACT. 50) . /“)

719



FANT-Y FoLiuriown Com-@.m

QE&ULATED VelloTanwTs

- | ARTI\C OUNTE

e SuLcoe D|o><\DE

o N\TRroaen GX\DGS

° Total Repuceay SoLror
- A Toxies”

Sl e

v -, N K] 3 ! .
CelTiveld Lo lk—ra‘t

;\'L?

'El'\{k :

AdOU 34y LA 3\8
1



e TRy Soutce Covmizer
Maeric LATE

- Recovery FoeoAce . PQEC\Q\TATQQ
. POUJGL Bo\ (&R "
e Lime 'STEN '

So, ¢ Power T, vy - Low Suroe Yoe
» NC¢ Tmcmetm‘oa . Sczlk)%%%’&'/
“Ce Lo, Wee e )
NQX . POWGZ_ BO\LEQ' . BQQQCNZ_/ DES\C:N
RS . RN A . I:QQNGQATrOer
CHL.Q(Z\[QQ:,_ * Bleacn PoanT

- SQQO%BGQ

AdOD 318YUVAY 1538



AdOD 1AV IVAV Lot

o

‘%

Exampee -
C@v\%. FoeL Z

Corsl : L (&2t
7rle Ll sy (Gllatne

Desien

U
* Doac Csuw\%efa(
- q— -l \
/"\C(_!..,A'\)\CA\- ) a. Egm&(QA\. F\EMDS

°>Q. F. / o

* |20, 0o
CoLl e Aren



LT

Ex AMPLE © No. i Eec.bvee.ﬂ Foenice
€d *io® #/nay BLS
3~..)0 oota ACFM ® 3so°

.. ) »((

Des\g-s

° DAL CRmBGL

e« & Mecnacac

* 1S90 oon

. B S ustreacac Y-_\Gxos / D¢
So. €T Coliccnod Ae A,



AdQD 318vTIvAY L5388 .

€

LR OBs R
M

%auﬁc &

Sttt o e ey

* Bletc e 2 T
leC.C_-, ’L\)Qucfu\m

*lime Ky

PVRGIATI O NS

P@butﬂ’é‘ Nt

CHL_QQ_\,\)G
S0,

AR\ COLWATE -

TuFe

=
"neeep Coco-

\

\/60’? OLT

D\l I\)AM‘.Q F-AQ

( VPl ele s Bl



APPENDIX &

BEST AVAILABL ¢ cory



Respect for the environment runs
deep at Weyerhacuser:

Were proud of ouyr I ny tradition of
voncern for — anq Stewardship of — e
world we inhybi- and. warer, air, fish,
wildlife and, of course, aur forests,

Weverhacuser Proncered the American
Tree Farm system hy establishing the
leasibility anc desirability of replanting
forests after hances W ded e industiry
in devising Wavs ol treiting industrial
WIASIEWIHCT 1O minimize (e mpact on
Streams and vivers. And. i 197F,
Weverlaeuser wis one of the first foreg
products companies 10, Cact an environ-
mental policy

Since then, our policy has been funher
refined and strengthened as weve
leamed more b the impact of our
activities upon the Cnviconment.,

Stated bricfly, our goal is tha Wever-
haeuser and jis cmplovees will continug-
ously seek 1o harmonize our operations:
with the requirements of 5 safe and
pleasing environment.

Our environmentul policy guides us in
achieving this goul,

BEST AVAILAT

.

e T e— e— e

10 1 eld accauntann- lor envnammeny,

Weyerhaecuser employees at all

levels will: PeHomme e and e Prshie and gy
HLtaser s vl
/ I R TR I A AP It coripdiang
I. complyv o waly 4t covionmental Jaw . l S DIOMIDEY PO e, Comphang e Condy.
and regulbations ! i HORS
N - * Lihe Gorredtn ¢ Setonoanciuding Gl
< adentf understand and respond 1o ) I ment of operation. NUCCSSIN 10 pres ey
pubbc health and Cnvironment;l Hpacts of serous hurm
HULOPCTIions and the use of our products
4nd services I recogmze SUpCLor environmieniy)
, peromunee In encouragnge and rewarding
Jconsene energy and natural resources [emplovee sugeesions foy INProving envipon-
by easuting efficien utilization. mental pertomuing e
4. work dil".‘l"'"’." O proteat the environ. 12 develop and g IMMNUNCHC 10 APpro-
menton the job. and consider doing ~o off prite Tocal aothortios cem ronmientad imcdens
the job, CHICTRENCY plans tor am Cpentions tha pose
- significant el of olf-sie unpacs,
In addition, >
WC\'CI‘h:lCllS(‘r n]anag(rrs “'i_”: @) l'; respomdd epenle and prrompiiv g
- © PUblic maquirices o UM tanmental issoes
- . 1 mvolving e CCIPINy and imitune comm ;.
2o Lctor emvironmental lws and regula- @ Cations wah Gthers w e TRITE T
Hons g Sty pl;lnnm;.,- andd decision- j '
LRI processes < 14 wenk in sood Loy Wty NURIERTIN
<>( mentil rRdmsanions and i ilenads o
0. evaltare envir nmental performange — SOV Cnv i onent gl QB Probicne
through tse of tools such ;s mrenual aodiis & '
and exception feponting . ! o 15 UGl covnonmenial aug.
- ’ A dands for G notdeguatel concred I
Lo Promote the dey clopment and adop- -~

! current Liw o reeulition, o wiene W
Hon ol scientific iy « und and Balaneed

covronmentd pohcies, Lives apdd reaulidions

through acin PPt ol and panicipation in
sovemmientad leaistative and rule-nuking i
Processes and Guhicr foms dedicared 1o

Providing public affici)s with technicad

mlomation and advice.

helieve mose SILCNE Mcastics e e vssan
to protect iy OV ITONme

]6 select contraciog « and vendors whe
dcnmn\lr:;lu frre PCT COnw ey oy envire Hanen-
tal protecrion

In addition,
the Office of the Environment will:

S. develop angd mplement proceduores for
WIS NI Eon, Cigaeiona reduction, by-
Product recveling and materals hundhing and _
disposal /7. Pt annvally o the Fagpd of
direaron vl COMIDAN S overadl enygron.
mental pertor g .

9. bactor aesthetios inte, forest nunage-
ment practices
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FEEDER
ROCK
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PRIMARY
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SCREENS
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PRIMARY
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PRESSURE
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Fan
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R—-8 CHEMICAL GENERATOR

CHILLED H2O
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EJCIOR SURFACE
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PRESSURE
DIFFUSER
FROM 1ST. STAGE
FILTRATE TANK

FROM 1ST. STAGE
FILTRATE Tam
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WASHER
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———

——H

POw
3 STAGE
FiLTRATE
TANK
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PULPING FILTRATE LOOP
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CHEMICAL RECOVERY, BLACK SIDE
_LYAPORATION/RECOVERY

pr——
50%
2 TANK
ath ndg
Frect FFECT 250M
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CD mem

| (o) o]
-~
SOAP S0AP )
SEP SIOR TRUCKS
K
AN Tare fa 00 00 O
) ey,
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R —
1c RECOVERY
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634K GaL.
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WASTE & WATER TREATMENT
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—————— e
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WORLD ENVIRONMENT CENTER
(WEC)

NOT-FOR-PROFIT, NONADVOCACY, INDEPENDENT
E:\"VIRON.\!EN'I’.-\L ORGANIZATION

FOUNDED IN 1974 . SEED MONEY FROM UNELp
INDEPENDENT SINCE 1981 - FUNDED BY:

INDUSTRY
GOVERNMENT

INTERNATIONAL ORGANIZATIONS
CORPORATE & PRIVATE FOUNDATIONS
PRIVATE CITIZENS

. BEST AVAILARLE COPY



MISSION

WEC CONTRIBUTES TO SUSTAINABLE DEVELOPMENT WORLDWIDE
BY STRENGTHENING INDUSTRIAL AND URBAN ENVIRO MENTAL,
HEALTH AND SAFETY (EH&S) POLICY AND PRACTICEsS,

. MAINTAINS AN INDEPENDENT & NONADvOcAcy POSITION

° SEEKS TO INTEGRATE ENVIRONMENT, ECONOMICs, ENERGY
& EDUCATION

. ESTABLISHES PAR’I'NERSHIPS'AMONG INDUSTRY,
GOVERNMENT & NGOs

o SERVES AS A BRIDGE FOR THE EXCHANGE OF INFORMATION
' AND EXPERTISE AMONG INDUSTRY, GOVERNMENT AND
NON-GOVERNMENTAL ORGANIZATIONS

° PROVIDES TRAINING & TECHNICAL COOPERATION
PROGRAMS sT. AFFED BY VOLUNTEERS AND OTHER EXPERTS
FROM INDUSTRY, GOVERNMENT, ACADEMIA, NGOs & THE
PUBLIC

REST AVAN AR T COPY



ORGANIZATION

HEADQUARTERS: NEW YORK CITY
ADDITIONAL OFFICES:
BANGKOK
JAKARTA
MEXICO CITY

PRAGUE
WASHINGTON, DC

FULL TIME EMPLOYEES - 65
PART TIME EMPLOYEZS - 5
IN-COUNTRY COORDINATORS - 8
SENIOR FEL[DWS -2

LONG TERM ADVISORS - 2

BEST AVAILABLE COPY

S

O\



INTERNATIONAL
ENVIRONMENT F ORUM
(IEF)

* 60 MAJOR MULTINATIONAL COMPANIES
° NINE INDUSTRIAL SECTORS
° NINE COUNTRIES

o MEETS 4-6 TIMES/YEAR FOR DISCUSSIONS OF EH&S ISSUES
WITH EN VIRONMENTAL MINISTERS

PROPRIETARY PROGRAMS INCLUDIN G:

° COUNTRY PROFILE PROGRAM -
EH&S REQUIREMENTS OF 27 COUNTRIES

o WORKSHOPS -
- ENVIRONMENTAL MANAGEMENT
- ENVIRONMENTAL AUDITS
- WASTE MINIMIZATION
- PRODUCT LIFE-CYCLE ANALYSIS
- EMERGENCY PLANNING & MANAGEMENT
- WASTE REMEDIATION

° TRAINING -
- TRAINING FOR GLOBAL DIVERSITY:
UNDERSTANDING THE HUMAN FACTOR
- PLANT MANAGER ENVIRONMENTAL
HEALTH & SAFETY

. BEST AVAILARLE COPY QQQ



INTERNATIONAL ENVIRONMENT AND
DEVELOPMENT SERVICE
(IEDS)

PROVIDES PRO BONO ASSISTANCE TO ENHANCE INDUSTRIAL
& URBAN EH&S MANAGEMENT PRACTICES

* CONDUCTS

o INSTITUTIONAL & FACTORY ASSESSMENTS

® TECHNOLOGY COOPERATION & TRAINING WORKSHOPS

° STUDY TOURS & OJT FOR EH&S FROM GOVERNMENT &
INDUSTRY

° IN-COUNTRY ADVISORS TO MINISTERS OF
ENVIRONMENT

» STRATEGIC PLANNING FOR PRESENTATION OF
COUNTRY ENVIRONMENTAL ACTION PROGRAM

o ENVIRONMENTAL AND ECONOMIC POLICY ANALYSIS

] ENVIRONMENTAL LAW DRAFTING ASSISTANCE

FUNDING

o USAID COOPERATIVE AGREEMENTS
L U.S.EPA

° WORLD BANK

. ENVIRONMENT CANADA
ACTIVITIES

. 300+ THROUGH JUNE 1993
° 700 HOST-COUNTRY PROFESSIONALS
° 37 COUNTRIES

VOLUNTEERS

® 300+ FROM INDUSTRY, GOVERNMENT, NGOs, ACADEMIA
& PRIVATE CITIZENS .- .. -

BEST AVALLAELE COPY
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http:INSTITUTIO.AL

WEC GOLD MEDAL FOR
INTERNATIONAL CORPORATE
ENVIRONMENTAL ACHIEVEMENT

° HONORS MULTINATIONAL CORPORATIONS HAVING
OUTSTANDING SUSTAINED WORLDWIDE ENVIRONMENTAL

POLICIES & PRACTICES

o SELECTED BY AN INDEPENDENT INTERNATIONAL
JURY OF ENVIRONMENTAL EXPERTS

v PAST RECIPIENTS:

XEROX CORPORATION 1993

PROCTER & GAMBLE 1992
ROHM & HAAS 1991
IBM 1990
DOW 1989
BP 1983
DUPONT 1987
EXXON 1986
M 1985

BEST AVAILABLE COPY
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PARTICIPATING INTERNATIONAL ENVIRONMENT

FORUM MULTINATIONALS

Air Products and Chemicals, Inc.
Allied-Signal, Inc.

American Cyanamid

American Home Products Corp.
AMP Incorporated

Asea Brown Boveri Inc.
Ashland Qil

AT&T

BASF Corporation

The BF Goodrich Company
BHP Minerals

The Black & Decker Corporation
Borden, Inc.

Bristol-Myers Squibb Company
The British Petroleum Co. p.l.c.
Colgate-Palmolive Company
Compaq Computer Corporation
Digital Equipment Corp.

The Dow Chemical Company
Duracell Inc.

Eastman Kodak Company

E. |. Du Pont de Nemours & Co.
Sacieté Nationale Elf Aquitaine
Engelhard Corporation

Exxon Corporation

Ford Motor Compziny

General Electric Co.

Hercules Incorporated

Hoechst Celanese Corp.

BEST Aval Apy E COpPY

IBM Corp.

IClI Americas Inc.

ITT Corporation
Johnson & Johnson
Merck & Company, Inc.
Mobil Oil Corporation
Motorola Inc.

Noranda Inc.

Northern Telecom Ltd.
Occidental Petro Corp.
Pfizer Inc.

PPG Industries, Inc.
Procter & Gamble Co.
Rohm and Haas Co.

‘Sandoz Technology Ltd.

S.C. Johnson & Son, inc.
SB Smithkline Beecham
Schering-Plough Corp.
STATOIL

Texaco Inc.

3M

TRW Inc.

Union Carbide Corp.
United Technologies
W.R. Grace & Co.
Warner-Lambert Co.
Westinghouse Electric
Westvaco Corporation
Whirlpool Corporation
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MISSION: The World Environment Center contributes to sustainable development worldwide
by strengthening industrial and urban environmental, health and safety policy and practices.

World Environment Center Activities in Eqypt and the Near East

Regional: Over the past two years, WEC has wecrked with USAID under the Project iﬁ
International Development and Environment (PRIDE) to address industrial ard environmental

problems in the Near East.

Using experts, usually with 20 to 40 years of industry experience, WEC has conducted plant
environmental, health and safety assessments and, using the considerable experience of the
experts, identified very specific in-process opportunities to prevent and reduce pollution.

In addition to assessments, WEC has conducted pollution prevention workshops, sponsored
participants at workshops and responded to requests from USAID missions in the region.

Egypt: During the last two years, WEC has conducted five plant assessments and a workshop
and participated in an APELL workshop. Assessments have been conducted in the following

industries:

- cement - printing and packaging
- food processing - pulp and paper

Two assessments in the cement industry led WEC to conduct a workshop in March, 1993 in
conjunction with Suez Cement Company. This program trained some 50 people in operation
and maintanance of air poliution control equipment. Follow-up is planned with Suez Cement.

WEC plans to introduce its waste minimization demonstration projects to the region. These year-
lonq projects, one of which will be staged in Egypt, identify major pollution problems, develop
prevention measures and work with plant personnel to implement those proposals to achieve
measurable results. The plant is expected to aid WEC in information dissemination and training
which would contribute to industry-wide reductions in poliution.

Jordan & Tunisia; WEC has conducted 19 plant assessments, and sponsored participants to
three workshops in the U.S. The industries addressed in these countries were:

- cement - paint

- chemical - recycled paper and cardboard
- edible oils and detergents - tanning

- lead acid batteries - yeast

WEC looks forward to continued work with USAID and PRIDE on pollution prevention projects
in the region.

BFST AVAILARLE COPY
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Senior Vice President, Technical Programs
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MISSION

The World Environment Center contributes to sustainable 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.
* Seeks to integrate environment, economics, energy and education.

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

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

*  Provides training and technical cooperation programs staffed by volunteer and other
experts fromindustry, government, academia, non-governmental organizations and the
general public.

' Encourages corporate environmental leadership and responsibility worldwide by
providing international public recognition for outstanding accomplishments.

HISTORY

The World Environment Center is a not-for-profit, non-advocacy environmental organization.
Although independent since 1981, WEC was founded in 1974 with seed funding from the
United Nations Environment Programme. Today the Center is funded by industry,
government, international organizations, corporate or private foundations and private citizens.

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 industry into the environmental policy dialogue with the creation of its International
Envirorment 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, acadenuia and the media from countries around the world,

In 1982, after earlier pilot activities, WEC launched an industry and government supported pro
bono environmental technology transfer program, the International Environment and
Development Service (see 'EDS).

In 1988, the first WEC Gold Medal for International Corporate Environmental Achievement
was presented. ; :

BEST AVAIL ARLF CODY 30 '



PROGRAMS

international Environment Forum (1EF)

The IEF is a group of 57 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 otfersworkshopsthat'promotctheimer-sectoralexchange of information and experience
in such subjects as corporate international environmental management, environmental
auditing, waste minimization, total productlife-cycle anzlysis 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 shills, technology and information to operations worldwide.

International Environment and Development Service (IEDS)

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

* institutional and factory assessments:

* technology cooperation and training workshops; and

*  study tours and on-the-job internships for environmentalists
and government and industry officials.

Travel and management costs are funded primarily through cooperative agreements with the
U.S. 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 outstanding, sustained and
well-implemented, worldwide environmental policies. It may be awarded annually hy 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 & Gamnble
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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World Environment Center
Industrial Waste Minimization Assessment Program
Indonesian Pulp and Paper Industry

U.S. Study Tour - October 1993

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 industrial and urban health,
safety and environmental management policy and practices in industry and
governmentin Indonesia. WEC is demonstrating, through the cooperation of pro bono
U.S. technical experts, the environmental and economic benefits resulting from low
cost/no cost waste minimization techniques in the pulp and paper industry.

Waste minimization assessments have been conducted at four Indonesian pulp and
paper facilities over the past fourteen months. The waste minimization assessments
focussed on the identification of low cost/no cost practices and techniques that can
reduce the discharge of pelfutants and provide economic incentives. Upon campletion
of these assessments, a technical waste minimization workshop for the pulp and
paper industry was held in Jakarta for 40 industry, government and non-government
Mmanagers and design engineers. The workshop summarized assessment observations,
presented Indonesian waste minimization success stories, and provided the sharing
of waste minimization experience from Indonesian industries to other Indonesian

industries.

VEC is currently coordinating a U.S. study tour for six Indonesian representatives
(two from government and four from industry). The objective of the U.S. study tour
is to provide managers and design engineers with intensive training in waste
minimization programs and practices in the pulp and paper industry in the U.S. The
anticipated date is October 1993 for the U.S. study tour.

WEC requests a host facility to participate in the U.S. study tour. A one to two day
visit per facility is desired so that a thorough facility tour may be provided, and
meetings with persons responsible for wastewater management, waste management
and waste minimization programs may be held. Upon return to indonesia, the study
tour participants will conduct a waste minimization workshop for the Indonesian pulp
and paper industry detailing their experiences in the U.S. and in Indonesia.
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Len Rothmanfor The New York Tlmci"

Tre Union Camp Corporation plans to have its Franklin, Va,, plant producing paper with 30 percent recycled
zontent by 1995. Rhenda Tindall checks pulp that has been bleached with ozone, rather than chlorine.

Faper Maker Turns a Cleaner Page

By 1OHN HOLUSHA

Spevial 1o The New York Times

PFRANKLIN, Va. — At a ume when
sany m the paper industry are re-
sting environmentalists' calis for
tore recycled fiber and less use of
nlorine in paper making, the Union
amp Cuorporatton stands oul as a
ompany that tias voluntarily taken
W3 steps.

At the sprawhng piaper plant here
n the bank of the sleepy Blackwater
~or, o few miles from the North
arolng border, a confluence of his-
ey, geopraphy and economics has
d o e Upreeming” of Union Camp.
To vase the burden on the shallow
vor, the company last year started
bieachmy hine that uses vzone, a
irm of oxygen, instead of calorine, a
ixic water pollutant. And the compa-
v 1S now staliqag equipment that
il rernove ank from paper that is

A manufacturer
pursues a greener
market.

retriev:d from trash bins, so the re-
cycled fibers can go into new paper.
That means fewer trees will have
to be cut — no small consideration at
a factory that 1s one of the world's
Inrpest producers of fine-fimsh writ-
g and printing paper, rolling out
2,000 tons of the products cach day.
Such acitons by a big paper compa-
ny delight enveronmentaiists, who
say the moves retute industry argu-
ments that el m. :ating chlorine and
adding a sutstantial amount of recy-
cled paper are either technically im-

pussible or not economic. -

“It is important to recognize that
this 1s one of the largest and most
profuable fine-paper mills in the’
world,” said Lauren Blum, a staff
scientist at the Environmental De-
fense Fund. "It shows that this envl.
ronmental stuff makes economic
sense.”” -

Indecd, Charles H. Greiner Jr, a,
Union Camp vice president and man-
ager of its fine-paper division, de-
scribed the investment of $108 million
in the recycling equipment as "a
market-driven decision." [

“Customers want recycled prod-
ucts,” he said. “There 1s a growing,
awarcness that waste is a form of;
pollution, and that will keep dermand.
for recycled paper high.”

The paper industry and environ-’
mental groups are often at odds, if

(—‘bnlmued on Page D5
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7000 Dr
Jobsto E
Elimina

Most Cuts Wi
In New York ®

By MILT FREUDER

Amid growling pressurc
health care costs, thre
makers announced pla
to cut 7,000 employees o\
three years, adding to t
sands of pharmaceutls
Jobs eliminated In recent

Many of those jobs wi.
New York and New Jer
large multinational drug
malntain headquarters,
oratorles or factorles. é;
companties, Pfizer, Ameri
mid and Upjohn, declined
the cuts would be distrib
their worldwide operatlon
tell the workers affected.

Pfizer sald yesterday -
ellminating 3,000 jobs to
changes, which, it sald,
formed drug making Im
fraglle industry.” The cor
it had already eliminated !
previously unannounced
after {t sold or spun off 14

Plizer Is one of the lar
facturers still based in
City, which has lost at -
manufacturing jobs sinc
company has 3,400 emplo
city and nearly 13,000 in
state region, and yesterd:
would not leave New Yor}

Spreading the Paln

"“There will just be f
here,” sald Henry A. M
Pfizer executive vice pres

He added that the new
be spread over 40,000 wo:
nations and would includ.
tirements and dismissals.
ing will get extra pay and

American Cyanamid,
Wayne, N.J., said it wot
jobs — about 9 percent of
— uver three years. Most ¢
be in medical divisions, wh
Lederle Laboratories unit
and in Pear] River, N.Y.

Upjohn, based in }
Mich:, said it would elim
jobs through early re(ir.
December 1994 and close
the size of 14 of 31 facton
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BUSINESS TECHNOLOGY

A Union Camp Paper Plant Turns 5 Cle

" Continued | o st Business bage
vily lavause of the nuture of the
Painrmahing: piscess 1 thivulves
Chupnnyg: Guwn (e and builing and
“bleactung teen, in sirung dwmicals
UNUL Ui Liwi woang has been con.
veaod Wnto whie

dsinled water tn the process.
Envirunmentalists prefer 1o see
Hevs standing ta fore -1, and they put
« Migh value un cloan wates and air.
Inded, the (wo Bfouns have been
squdbbling sance last Apn! over a
$einding Presidential order Intended
W pruniote nyching by Jdirecung
Federal SEruCIes W purchase Paper
with 8t keast some recycted content
S The Industry, represented by the
Amenicun Forest ang Paper Associa-
10N, hay utgued that 1t cannat Incur-
frorate mure than 10 percent recycled
fNaper without disrupttng paper mall
vikrulions A cusliion of envirun.
Mmentul advocacy goups has gaid
soything kess than 20 gxereent would
Le v ftex tive 4n dvvcluluu,; Mmarkets
ot secydhd Pruducts
« Presidemt Chinton was exprcted (o

the Guvernment g nO &ctiun hus
yetbevr taken, and the Jobbying trom
Loth sides Cutiinues.

Union Camp pluns w huve ug
Feankim plant proguce Paper with 39
Imroen revyded Cutitent when the de-
kg e poes tnig uperation in Feb-
Nary 1y, The iipany could 1.
CIvase thal W S gwercent of market
‘deniund Wairunted st

With $3 6 Lillion In &tles last year,
Uniun Camp, bayed in Wayne, N1,
ranks 11ty Bmong American paper
tumipanies, fur belund e ndustry
leauer, Internatonal Paeer

Mr. Cremer satd Umon Camip was
Conmaously Leying g, slay whead of
e bulk of (he buper andustry n
tevyehing wopan additionsl saley Iy
Bls0 wants (u take sdvantage of the

L‘)\ mull's yvlugve pruxnunity o the urban

“loresis™ of \\'.u.l.uu;mn, Phitadel.
Phia und New York, where used olfice

lhhlw,uln-ft
Union Camp's Paper plant 1n
Franklin, Va, can usc fecycled
paper from Washingion.

F'per s available tn abundance,
*We ere situated i o place with an

advantage,” he sald. "‘Thai helped

make thss project fcasible.**
Lavironmentaliats have alwg ar-

charges of dioxin, chlorolorm and
other toxic malterials, The industry
has counteryy — apparently success-
fully, 1n the case of the pending Clin.
ton order — wiag chlonine 1s an inte-
RTal pant of the process and that
modern technology hasg reduced toxic
dischurges

But at the Frankiyn plant, only the
oldest of the three bleaching uncs syl
uses chlorine. The sevond vlovst uses
anoxygen blcacnu.,; process, and uhe
NEWCSt works with owne. Union
Camp's other Line-puper plant, a
newer factory in Eastover, s.C, only
uses oxyyen bleactung

Six paper machines, each o cny
bl k long, run almost cunlinuously
at the Frunkiin plant, making paper
frum & nmuature of Southemn pwe and
hardwoods

As pant of s recycling prugram,
Unwn Camp s increasing the capaci-
ty of some of s Paper-making ma-

Sciven

chines. Thut mcans Uw additicnal re
Cycled (iber can b used 10 ratse the
plant’s gverall Lulput and will not
eguire e ompany (o curtail s
existng pulping; urrations

Onc reason the paper industry has
resisied necycled-content
Standards {s the fear of upsetting the
finely tuned balunce Letween pulping
und Puper-making Orrutions  at

. many mtlls. i s n usesft-all process in

which a tree trunk Kues 1n one end
and & Nnished rull of buper emeryes
at the other.

While Union Camp's recycling ef-
fort has been motivated by hopes for
increased sales, development of the
ozane bleaching frocess was partafa
longume effo 1o solve 8 Lwcal envy.
fonmentul and logistical problem:
the leve! of uw Hlackwaier River Is
tou low most of the year tu absorts the
33 mithon gallons of water u day used
In making pupeer.

“If you were (0 siie a mill hke ths
today, you wocld not fut tthere,” susg
Nurmarn C Shroyer, teshnical diree-
tor of the hine-paper division “These
Is very littic fluw In (he SUNICT, o
wC have to sture our efflucnt fur cipha
months  and  relesse it tn four
months **

Beganas Sawmil}

The mul's Jocation s a listoncal
accident, slartng with u preCivig
War sawmill tiat used the fiver as a
Coavenient means of transpurting
ogs The compuny atill Lys exiensive
lumteer opurauuns hicre, with wreps
from the suwmily SIVING as & source
of rew muater:al for the ~per plant, -

With the chionne Licuchung: pro
CCss, the used wuler must bLe
churped becauce 1823 too corrosive to
metal 1o be re used in other pans of
Paper-Making  prucess Tus
theant that bilhions of gallons of water
had to be MO n u pund cuverning;
1,500 scres unny the river vouy hph
thvugh (0 absorb (he outfllow. Ang
even duning the river's hiphiest sea.
SOz, the durk colored water from the
blcaching process was runnmg afoul
of regulstions on water clarity

Lately, cavironmentalists and pol-
tutiun controt officrals n many states

Whitenlng Agen's
Bleactung o the =ocess that
Hansione Liown wood hter
IO e LGt whinte Niber .
required for most panting ang
WG pupers Traastionaiy,
Chilonine, wiuch Causes
Pollution, has been uted i
bleach page pulp: Bul Urwon
Camy ha., Cevelopod o
blesching process tat uses
0200¢C. u twm of Cxyyen

have been Paying attention o anuther
problem with chilorne bleactuny: the
furmation  of chlonnated organic
COmpuuinds, niuny of them oxsic, The
Unson Cainp plunt has not completely
nd e Paixr-making ojmeration of
chlurine, byt the use of chilurine has
Leen bnilicantly eeduced

Unwn Catnp officials suid ey had
been actively Jooking for s stitutes
for Ahlorine since IR0, The Li aclitng
abiluy of Gonce, an acnd gas formed
Ly bhghtning and other electrical ds-
charpes, has long: been known. But 1n
WaL considennd impracticat for mak-
I paer because it weskenod the
wood fibers wy gt Lrghiened them.

hurnnng the Nivers Oy carcfoliy imat.
g the exposure to O2onc. Last year,
Umion Camp replaced two of s old
chlurine blcaching lines with a sing:le
Ohe uLIng oone, whach is capable of
Processing 1,000 toung of Svuthern pine
4 day and has bLeen nunning ever
smnce.

Qane advantaje of 02une bleaching
15 at the residues from the process

chemicals Wat are
pPulled out of the Pulp can be recov-
¢red That, and the vinga) Certainy
of Federul mibne ae. e O5

Bleacling

aner Page on the Environment

How Paper |5 Made

Paper nulls khe Umon Camp's Begin wih logs,
frasth wiuch Lark eildved in g 1Gldliw) Qrun
Ttwe slippea kxju are ground into clups betore
hading i e deuter — g Picusute Couher it
Ut el beal arad Chaciyic als 1o SCPEarate out tree
Coelluiose Wty fiom wach puper s Made
Alict wastureg Dicactung und relunng the
WLty are conibnwed with water und Mpedanio
e “Teead bGx® of e - APCMUkiO) MQC i w:
Hean there, tne slutty bows anto a Maving
e that allows the wuler lo
Gnn ot and the figees 0
ULt A senes of ioliers use
PICLLure and heat lo dive off
he tenaining water and the
funsheg fapen s wound onto a
L 1o, rcady foe cutling nto
Srnuller rolls lor shipment

Dryers and alze prese

Ui discharge of chlurotuxing diuve
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WES

World Environment Center 9 Park wvenue South Suite 1800 New York, NY 10016 (
Tel (212) ox3-4700 - Telex: 200290 Envirocent  FAN: (212) 08354

WEC WASTE MININIZATION PROJECTS

1992:

May:

June:

August:

Octaober-

November:

December:

1993

February:

April:

INDOMESIA: 1982-PRESENT

Waste minimization assessment of three meta! 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-

sponscred 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 texlile 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.
 BEST AVAILAPLE COPY ZC)("



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 Workshop:

This workshop was specifically designed to follow the pulp and paper
plant waste minimization assessments conducted during the past year,
by the three exper's who performed those assessments. The workshop
addressedindustry-wide needs identified during the assessments. These
needs included improved sampling and analysiz of waste streams,
knowleuge of raw material used, and knowledge of manufacturing/waste
minimization principles and assessmentpractices. 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 vear. The workshop addressed: Environmental management
prograras and waste minimization prirciples and assessment practices in
the following areas: Electroplating, wastewater treatment, principles of
rinsing, cyanide (chemical) safety and control, recycling and recovery,
process modification.

Twa week Pulp and Paper Study Tour of medium sized pulp and paper
facilities in the United States.

BEST AVAILABLE COPY

367
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technical reviay

NATICNAL COUNCIL O THE PAPERINDUSTRY FORAIR AND STREAM IMPROVEMENT.INC.mMAD(SONAVENUE.NEWYOB&N.Y.1wld

Bulletin No. 53
January 31, 1992

CURRENT LISTING AND INDEX OF NCASI TECHNICAL BULLETINS
AND SPECIAL REPORTS

This issue of the Technical Review js a listing and index of
NCASI Technical Bulletins iscued since July 1, 1981 and Special
Reports issued since January 1, 1986. The past practice of
providing a complete listing was discontinued to achieve economy,
yet provide the readership with a current guide to these
materials. Bulletins no longer listed are available on reguest
by member.- companies. The Subject index continues to cover the
complete Technical Bulletin series. The Technical Bulletins and
Special Reports are listed in reverse order to that distributed
as a reader use accommnodation. The distribution of Special
Reports, other than to member companies, is by separate reguest
only. Any questions or comments on this listing and index should
be directed to Dr. Isaiah Gellman at the address above or at
212-532-9000.

TABL: OF CONTENTS

Paae
I LISTING OF TECHNICAL BULLETINS - 623 THROUGH 348 2
(JANUARY 1992 - JULLY 1931)
II INDEX TO TECHNICAL BULLETINS 27
TII LISTING OF SPECIAL REPORTS - 92-02 THROUGH 86-01 36

BEST AVAILABLE COPY

204



Number

I LISBTING OF TECHNICAL BULLETINS - 600 THROUGH 348

{JANUARY 1991 - JoULY 1981)

Title

623

622

621

620

619

618

617

616

G615

PROCEEDINGS OF A FORUM ON ECOLOGICcAL
CHARACTERISTICS OF FLATWOODS SPODOSOL
FOREST

A STUDY OF FORMALDEHYDE EMISSIONS FROM WOOD
RESIDUE-FIRED BOILERS

ESTIMATING THE MEAN OF pATa SETS THAT
INCLUDE MEASUREMENTS BELOW THE LIMIT OF
DETECTION

AN ASSESSMENT OF EXPOSURE ToO DIOXIN FROM
CONSUMPTION OF FISH CAUGHT 1N FRESHWATERS OF
THE UNITED STATES IMPACTED BY BI mACHED
CHEMICAL PULpP MILLS

DELIGNIFICATION AND BLEACHING OF CHEMICAL
PULPS WITH OZONE: A LITERATURE AND PATENT
REVIEW

SUPPLEMENTAL USER'S GUIDE FOR APFLYING THE
WASP4 MODEL PROGRA

REVIEW OF FLoOwW AND TRANSPORT PROCESSES
AFFECTING ORGANIC CHEMICALS IN THE VADOSE

ZONE

BLEACH PLANT CHLORINE AND CHLORINE DIOXIDE
EMISSIONS AND THEIR CONTROL,

CURRENT STATUS OF NONRECYCLABLE Fjpgg BURNING
IN THE FOREST PRODUCTS-INDUSTRY "

~reT AVAILABLE COPY

Date
Issued

1/92

1/92

12/91

12/91

12/91

9/91

9/91

a/91

9/91



614

613

612

611

610

609

608

607

606

605

DEVELOPNENT OF A GAS CHROMATAGRAPHIC PROTOCOL
FOR THE MEASUREMENT OF KRYPTON GAS IN WATER AND
DEMONSTRATION OF ITS USE IN STREAM REAERATION
MEASUREMENTS

CHARACTERIZATION OF WASTES AND EMISSIONS FROM
MILLS USING RECYCLED FIBER

FULL-SCALE EXPERIENCE WITH THE USE OF SCREW
PRESSES FOR SLUDGE DEWATERING IN THE PAPER
INDUSTRY

OBSERVATIONS ON THE BIOACCUMULATION OF 2,3,7,8-
TCDD AKD 2,3,7,8~TCDF IN CHANNEL CATFISH AND
LARGEMOUTH FASS AND THEIR SURVIVAL OR GROWTH

DURING EXPOSURE TO BIOLOGICALLY TREATED BLEACHED

KRAFT MILL EFFLUENT IN EXPERIMENTAL STREAMS

A CRITICAL REVIEW OF THE LITERATURE ON THE
BIOACCUMULATION OF 2,3,7,8-TETRACHLORODIBENZO-
P-DIOXIN AND FUKAN IN FISH

IN-PLANT AND CLOSED CYCLE TECHNOLOGIES
R & D PRCGRAM - FIRST YEAR RESEARCH REPORTS
~=-ADD-ON CONTROL TECHNOLOGIES

IN-PLANT AND CLOSED CYCLE TECHNOLOGIES
R & D PROGRAM - FIRST YEAR - RESEARCH
REPORTS--IN-PLANT AND PROCESS TECHNOLOGIES

1990 REVIEW OF THE LITERATURE ON PULP AND
PAPER INDUSTRY EFFLUENT MANAGEMENT

FCRESTED WETLANDS CLASSIFICATION AND MAPPING:
A LITERATURE REVIEW

CHLOROFORM GENERATION AT BLEACH PLANTS WITH
LOW MOLECULAR CHLORINE USAGE OR SPLIT
CHLORINATION S ‘

BEST AVAILABLE COPY 3 ' (

9/91

9/91

7/91

6/91

5/91

5/91

5/91

3/91

3/91



604

603

602

601

600

599

598

597

596

SUMMARY OF LONG-TERM CONTINOUS EMISSION
MONITORING SYSTEM SO, DATA AND REVIEW
OF FACTORS AFFECTING SULFUR DIOXIDE
EMISSIONS FROM KRAFT RECOVERY FURNACES

PROGRESS IN REDUCING WATER USE AND WASTEWATER
LOADS IN THE U.S. PAPER INDUSTRY

THE NEW ALSEA WATERSHED STUDY

SPOTTED OWL PRESENCE IN MANAGED FORESTS OF
SOUTHWESTERN WASHINGTON

CONTINUOUS MONITORING OF SO, AND NOy
EMISSIONS FROM FOSSIL FUEL-FIRED STEAM
GENERATORS - REGULATIONS, EQUIPMENT
SELECTION, OPERATING EXPERIENCE AND
QUALITY ASSURANCE

A REVIEW OF THE LITERATURE ON SUB-
SURFACE BIOLOGICAL PROCESSES WHICH AFFECT
THE FATE OF CHEMICALS IN GROUNDWATER

SOLID SORBENT/SOLVENT DESORPTION METHODS
FOR MEASURING CHLOROFORM IN WORKPLACE AND
AMBIENT ATMOSPHERES

INVESTIGATION OF METHODOLOGY TO ASSESS GASEOUS

AND RELEASABLE FORMALDEHYDE FROM PAPER AND WOOD

FORMALDEHYDE RESIN CONTAINING DUSTS DURING THE
USE OF PERSONAL SAMPLERS FOR WORKPLACE
AIRBORNE DUST

EXPERIENCE WITH ANAEROBIC TREATMENT OF FOREST
PRODUCTS INDUSTRY EFFLUENTS AND SLUDGES IN
LABORATORY, PILOT PLANT AND FULL SCALE
INSTALLATIONS

BEST AVAILABLE COPY

2/91

2/91

2/91

1/91

11/90

10/90

10/90.

10/90

9/90

CYp



595

594

593

592

591

590

589

587

586

A FIELD-SCALE STUDY OF THE USE OF PAPER INDUSTRY
SLUDGES IN LANDFILL COVER SYSTEMS: FIRST PROGRESS

REPORT

1988-1989 REVIEW OF THE LITERATURE ON PULP AND
PAPER EFFLUENT MANAGEMENT

MINIMUM STANDARDS/CRITERIA FOR ASSESSING MODELS
OF AIR POLLUTION IMPACT ON STAND PRODUCTIVITY

IMPACT OF BURNING OIL AS AUXILIARY FUEL IN
KRAFT RECOVERY FURNACES UPON SO, EMISSIONS -
PART I1I

AN INTENSIVE STUDY OF THE FORMATION AND
DISTRIBUTION OF 2,3,7,8-TCDD AND 2,3,7,8-
TCDF DURING THE BLEACHING oOF KRAFT PULPS

USEPA-PAPER INDUSTRY COOPERATIVE DIOXIN sTuDY-
THE 104 STUDY MILL

GUIDELTNES FOR THE SELECTION OF LABORATORIES
TO PERFORM CHRONIC TOXICITY TESTS USING

Ceriodaphnia dubia AND FATHELD MINNOWS,
(Pimephales promelas)

PRECISION OF THE EPA SEVEN-DAY ceriodaphnia
dubia SURVIVAL AND REPRODUCTION TEST INTRA-AND
INTERLABORATORY STUDY

RESPONSE OF SELECTED PULP AND PAPER INDUSTRY

SOLID WASTES To THE RCRA TOXICITY CHARACTERISTICS

LEACHING PROCEDURE (TCLP)

DIOXIN RESEARCH NEEDS: RECOMMENDATIONS CF AN
EXPERT Pi.NEL

BEST AVAILABL E COPY

IS\

bﬁ)

9/90

9/90
8/90

6/90

2/90

5/90

5/90

5/90

4/90



585

584

583

582

581

580

579

578

577

576

LABORATORY STUDIES OF FACTORS AFFECTING
CHLOROFORM FORMATION DURIXG puLPp BLEACHING -
REPORT NO. 2

APPLICATION OF MONTE CARLO SIMULATION FOR THE

ANALYSIS OF UNCERTAINTY IN GROUNDWATER CON-
TAMINANT TRANSPORT MODELING

BEST MANAGEMENT PRACTICES FOR FOREST WETLANDS: .
CONCERNS, ASSESSMENT, REGULATIONS AND RESEARCH

FIELD VERIFICATION OF THE NCASI PREDICTIVE MODEL

3/%0

3/90

2/90

2/90

FOR ORGANIC COMPOUND REMOVAL BY BIOLOGICAL WASTE-

WATER TREATMENT PROCESSES

METHODS FOR MODELING UNIT-AREA IMPACT OF

ENVIRONMENTAL STRESSES 1IN LOBLOLLY PINE STANDS

BURNING SLUIGE FROM BLEACHED KRAFT MILLS IN
BARK-FIRED BOILERS: A STUDY OF PCDD/F
CONCENTRATIONS IN THE COMBUSTION ASLES

LABORATORY & FIELD EVALUATION OF A PORTABLE
CONTINUOUS ANALYZER FOR MEASUREMENT OF
FORMALDEHYDFE IN WORKPLACE ATMOSPHERES

IMPACT OF BJRNING OIL AS AUXILIARY FUEL IN
KRAFT RECOViRY FURNACES UPON SO, EMISSIONS

FOREST INDUSTRY COOPERATIVE ENVIRONMENTAL
RESEARCH: WHAT WE KNOW, WHAT WE NEED TO KNOW

RESPONSE OF LOBLOLLY PINE SEEDLINGS TO OZONE
OVER THREE GROWING SEASONS

LABORATORY & FIELD EXAMINATION OF SEVERAL
PORTABLE AND PERSONAL MULTIPLE - GAS
MONITORS FOR USE IN THE FOREST PRODUCTS
INDUSTRY WORKPLACE ENVIRONMENT

BEST AVAILABLE COPY

2/90

1/90
12/89

12/89
11/89
11/89

9/89

51



574

573

572

571

570

569

568

567

566

65

THE USE oOF ENVIRONMENTAL AUDITS AND ASSESS-~ 10/89
MENTS BY THE FOREST PRODUCTS INDUSTRY FOR
TIMBERLAND OPERATIONS

PULPING EFFLUENTS 1IN THE AQUATIC ENVIRON- 10/8§
MENT -- PART II:

A REVIEW OF UNPUBLISHED STUDIES OF IN-STREAM

AQUATIC BIOTA IN THE VICINITY OF PULP MILL

DISCHARGES

PULPING EFFLUENTS 1IN THE AQUATIC ENVIRON- 10/89
MENT - PART 1.
A REVIEW OF THE PUBLISHED LITERATURE

EARLY DETECTION OF AIR POLLUTANT INJURY TO 8/89
CONIFEROUS FORESTS USING REMOTE SENSING

SPECTRAL CHARACTERISTICS OF OZONE-TREATED 8/89
CONIFERS
REVIEW oOF EXPOSURE CHAMBER DEVELOPMENT FOR 7/89

USE WITH MATURE BRANCHES OF PONDEROSA PINE

A STUDY OF THE VARIABTLITY OF 2,3,7,8-TcDD 7/89

AND 2,3,7,8-TCDF 1IN BLEACEED KRAFT MILL PULPS,
SLUDGES, AND TREATED WASTEWATERS

BIOLOGICAL RISK ASSESSMENT FOR 2,3,7,8-TETRA- 6/89
CHLORO-DIBENZO—p—DIOXIN (TCDD)

EFFECTS OF BIOLOGICALLY TREATED KRAFT MILL 5/89
EFFLUENT ON COLD WATER STREAM PRODUCTIVITY IN
EXPERIMENTAL STREAM CHANNELS - FIFTH PROGRESS

DIAGNOSIS OF SEQUENTIAL OZONE EFFECTS on CARBON 4/89
ASSIMILATION, TRANSLOCATION AND ALLOCATION INM
COTTONWOOD AND LOBLOLLY PINE

519



552

551

550

549

548

w
~

545

544

543

542

SLUDGE DISPOSAL PRACTICES IN THE UNITED STATES
AND SOVIET PAPER INDUSTRIES

NCASI PROCEDURES FOR THE PREPARATION AND ISOMER-
SPECIFIC ANALYSIS OF PULP AND PAPER INDUSTRY
SAMPLES FOR 2,3,7,8-TCDD AND 2,3,7,8-TCDF

DEVELOPMENT AND APPLICATION OF A MATHEMATICAL
MOLEL FOR PREDICTING BoOD & TSS REMOVAL IN
POLISHING PoNnDS FOLLOWING AERATED STABILIZATION

ASSESSMENT OF POTENTIAL HEALTH RISKS To
PULP AND PAPER MILL WORKERS FROM DERMAL
EXPOSURE TO DIOXIN IN BLEACHED PULP,
PAPER, AND PULP-LASED PRODUCTS

EFFECTS OF THE PHOTOCHEMICAL REACTIVITY
OF CHLORINE DIOXIDE ON RESULTS OF BLEACH
PLANT EMI¢SIONS TESTING

BTOLoGicAL TRCATMENT PRACTICES IN THE
UNITED STATES AND SOVIET PAPER INDUSTRIES

ASSESSMENT OF THE RISKS ASSOCIATED WITH
POTENTIAL EXPOSURE TO DIOXIN THROUGH THE
CONSUMPTION OF COFFEE BREWED USING BLEACHED
PAPER COFFEE FILTER

U.s. ENVIRONMENTAL PRCTECTION AGENCY/PAPER
INDUSTRY COOPERATIVE DIOXIN SCREENING STUDY

LABORATORY EXAMINATION OF WORKPLACE
CHLORINE MONITORS II

B1OSCIENCE PAPERS ON CAUSES AND CONSEQUENCES
OF TREE DEJTH

. RATES OF NUTRIENT RELEASE BY MINERAL@WEATHERING

BEST AVAILABLE COPY

7/88

5/89
7/88

6/88

6/88

5/8¢

5/88

5/68
i/80
3/88

2/88

2 |(,



541

540

539

538

536

535

534

- 10 -

LONG-TERM AND BROAD-SCALE WATER QUALITY PLANNING
AND THE USE OF ENVIRONMENTAL AUDITS IN FOREST
MANAGEMENT PROGRAMS

THE EVALUATION OF BIOLOGICAL TREATMENT PROCESS
INFLUENT VAR'ABILITY AND ITS IMPACT ON TREATED
EFFLUENT QUAI ITY IN SELECTED PULP AND PAPER
INDUSTRY TREATMENT PROGRAMS

FIELD EVALUATIONS OF THE PERFORMANCE OF PASSIVE
DIFFUSION BADGE MONITORS AND SEVERAL OTHER METH~-
ODS FOR DETERMINATION OF WORKPLACE FORMALDEHYDE

PROCEDURES FOR ASSESSING THE EFFECTIVENESS OF
BEST MANAGEMENT PRACTICES IN PROTECTING WATER
AND STREAM QUALITY ASSOCIATED WITH MANAGED
FORESTS

RISKS ASSOCIATED WITH DIOXIN EXPOSURE THROUGH
INHALATION OF PAPER DUST IN THE WORKPLACE

INTERIM ASSESSMENT OF THE NATIONAL ACID
PRECIPITATION ASSESSMENT PROGRAM FOREST HEALTH
RELATED SECTIONS

PRESCRIBED FOREST BURNING EMISSIONS -
THEIR CHARACTERIZATION, CONTROL AND EFFECTS

ASSESSMENT OF POTENTIAL HEALTH RISKS FROM
DERMAL EXPOSURE TO DIOXIN IN PAPER PRODUCTS

A REVIEW OF SLUDGE LANDFILLING PRACTICE AT
SELECTED SITES IN THE U.S. PULP AND PAPELR
INDUSTRY

UPTAKE AND RELEASE OF INORGANIC AND ORGANIC
IONS BY FOLIAGE: EVALUATION OF DRY DEPOSITION,
POLLUTANT DAMAGE, AND FOREST'HEALTH WITH

E1N,

THROUGHFALL STUDFES =~ - -
BEST AVAILABLE COPY

2/88

2/88

2/88

1/88

1/88

12/87

12/87

11/27

9/87

8/87



531

530

529

527

526

525

524

523

2]
D
—

- 11 -

DEVELOPMENT, EVALUATION, AND PROTOCOL OF METHODS
FOR SOURCE SAMPLING AND ANALYSIS FOR CHLOROFORM
IN THE PRESENCE OF CHLORINE AND CHLORINE DIOXIDE

DESCRIPTIONS OF UNIVARIATE STATISTICAL MODELS
FOR USE 1IN ENVIRONMENTAL DATA ANALYSES AND MEANS
FOR PREDICTING THEIR GOODNESS-OF-~FIT

USER'S MANUA ., FOR PARAMETER ESTIMATION FOR FIRST
ORDER ULTIMA"E BOD DECAY, BODFoO

USER MANUAL IOR NCASI ACTIVATED SLUDGE SIMULATION
MODEL (NASSIM) AND GUIDANCE FOR ITS USE

ACIDIC DEPOSITION AND FOREST SOIL BIOLOGY

LAND TREATMENT EFFECTS oN WILDLIFE POPULATIONS
IN RED PINE PLANTATIONS

ASSESSMENT OF HUMAN HEALTH RISKS RELATED To
EXPOSURE TO DIOXIN FROM LAND APPLICATION OF
WASTEWATER S.UDGE IN MAINE

DIOXIK: a CRITICAL REVIEW OF ITS DISTRIBUTION,
MECHANISM OF ACTION, IMPACTS ON HUMAN HEALTH,
AND THE SETTING OF ACCEPTABLE EXPOSURE LIMITS

TREE RINGS AND FOREST MENSUPATION: How CAN
THEY DOCUMENT TRENDS IN FOREST HEALTH AND
PRODUCTIVITY

REVIEW OF MIMNIMIM M NAGEMENT REQUIREMENTS FOR
INDICATOR SPECIES: PINE MARTEN AND PILEATED
WOODPECKER

8/87

7/87

7/87

6/87

6/87

6/87

6/87

5/87

4/87

4/87

DEVELOPMENT 1D LABORATORY EVALUATION oF 1'PROVED 4/87

IODOMETKIC MiTHOD:: FOR DETERMINING CHLORINE 2ND
CHLORINE DI1OXIDE IN PULP AND PAPER INDUSTRY

WORKPLACE ATMOSPHERES ~
BEST AVAILABLE COPY

2%



520

519

518

517

516

515

514

513

512

511

OPTIMIZATION AND EVALUATION OF ANY IMPINGER
CAPTURE METHOD FOR MEASURING CHLORINE AND
CHLORINE DIONIDE IN PULP BLEACH PLANT VENTS

MODIFIED WET CHEMICAL METHOD FOR DETERMINING
THE H,S CONCENTRATION OF CALIBRATION CYLINDER
GASES

EFFECTS OF ACIDIC DEPOSITION ON THE CHEMICAL
FORM AND BIOAVAILABILITY OF SOIL ALUMINUM AND
MANGANESE

1986 REVIEW OF THE LITERATURE ON PULP AND PAPER

EFFLUENT MAN/.GEMENT

4/87

3/87

3/87

3/87

MODIFICATIONS TO THE GROUNDWATER SOLUTE TRANSPORT 3/87

MODEL, THE RANDOM WALK, AND USER'S MANUAL FOR
NCASI VERSION, GWSTRW

RESULTS OF LABORATORY STUDIES OF BLEACHING

,
PARAMETERS AFFECTING CHLOROFORM PRODUCTION FROM

KRAFT PULPS

MANAGING OREGON'S RIPARIAN ZONE FOR TIMBER,.
FISH AND WILDLIFE

GUIDELINES TO METHODS FOR THE ANALYSIS OF THE
EFFECTS OF EFFLUENT CN THE FLAVOR OF FISH

A REVIEW AND APPLICATION GUIDANCE FOR THE
MCDONALD~HARBAUGH GROUNDWATER FLOW MODEL

SIMULATION OF ORGANIC COMPOUND REMOVAL IN
BIOLOGICAL WASTEWATER TREATMENT PROCESSES

1984 REVIEW OF THE LITERATURE ON FOREST
"ANAGEMENT PRACTICES, HYDROLOGY, AND WATER
QUALITY PROTECTION AND MANAGEMENT

BEST AVAILARLL COPY Eb/‘?

2/87

2/87

1/87

12/86

11/86

11/86



509

508

507

506

505

[#]
o
38 ]

501

500

499

ECOLOGY ON THE SPOTTED OWL IN OREGON AND
WASHINGTON

SUMMARY AND INTERPRETATION OF USDA FOREST
SERVICE REPORT ON "PINE GROWTH REDUCTIONS
IN THE SOUTHEAST™

1983 REVIEW OF THE LITERATURE ON FOREST
MANAGEMENT PRACTICES, HYDROLOGY, AND
WATER QUALITY PROTECTION AND MANAGEMENT

TIME VARIABLE MODELING OF ASB SYSTEMS AND
EXAMINATION OF AN AERATOR CONTROL STRATEGY

A REVIEW AND FURTHER DOCUMENTATION OF THE
GROUNDWATER SOLUTE TRANSPORT MODEL RANDOM
WALK AND GUI JANCE FOR ITS USE

A SURVEY OF EMISSTONS FROM DRYER EXHAUSTS
IN THE WOOD PANELBOARD INDUSTRY

FORMALDEHYDE, PHENOL, AND TOTAL GASEOUS NON-
METHANE ORGANIC COMPOUND EMISSIONS FROM

FLAKEBOARD AND ORIENTED-STRAND BOARD PRESS VENTS

REVIEW OF AV..\ILABLE AMBIENT OZONE MONITORING
DATA FOR THE YEARS 1978 THROUGH 1983

PROCEDURES FOR THE ANALYZIS OF RESIN AND
FATTY ACIDS 1IN PULP MILL EFFLUENTS

PROCEEDINGS OF WORKSHOP ON CONTROLLED EXPOSURE
TECHNIQUES AND EVALUATION OF TREE RESPONSES
TO AIRBORNE CHEMICALS

LABORATORY AND FIELD EVALUATION OF CONTINUOUS
TRS MONITORING SYSTEMS ON A LIME CALCINER

HEST My vmy - ity

11/86

10/86

10/86

10/86

10/86

9/86

9/86

9/86
8/e6

8/36

7/86

520



498

497

496

495

494

493

492

490

489

4188

NCASI METHODS FOR THE ANALYSIS OF CHLORINATED
PHENOLICS IN PULP INDUSTRY WASTEWATERS

1985 REVIEW OF THE LITERATURE ON PULP AND
PAPER EFFLUENT MANAGEMENT

ASSESSING FOREST PRACTIC. RULES AND MANAGING
TO AVOID LANDSLIDES AND CUMULATIVE EFFECTS

FOREST HEALTH AND AIR QUALITY IN THE WESTERN
UNITED STATES

A LABORATORY STUDY OF PRE-BIOLOGICAL TREAT-
MENT COLOR REDUCTION TECHNOLOGY EFFECTIVENESS
FOR SELECTED KRAFT STREAMS

A SURVEY OF FORMALDEHYDE AND TOTAL GASEOUS
NON-METHANE ORGANIC COMPOUND EMISSIONS FROM
PARTICLEBOARD PRESS VENTS

EXPERIENCE WITH RECENT-GENERATION SCREW
PRESSES FOR SLUDGE DEWATERING IN THE U.S. PULP
AND PAPER INDUSTRY )

AN EXAMINATION OF SECONDARY CLARIFIER DESIGN
AND PERFORMANCE IN THE PULP AND PAPER INDUSTRY

PAPERS PRESENTED AT THE AMERICAN GEOPHYSICAL
UNION MEET1NG ON CUMULATIVE EFFECTS

RECENT STUDIES ON THE COMPARISON OF IN-SITU
AND LABORATORY SEDIMENT OXYGEN DEMAND
MEASUREMENT TECHNIQUES .

A COOPERATIVE STUDY TO EXAMINE TREATED PULP
AND PAPER INDUSTRY EFFLUENTS FOR SETTLEABLE

SOLIDS

L

BEET AAY ARLD COPY

221

7/86

1/86

7/86

7/86

7/86

6/86

6/86

5/86

5/86

5/86

4/86



487 AN EVALUATION OF CERTAIN LIMITATIONS OF THE 4/86
CHRONOTROPIC ACID METHOD FOR MEASUREMENT OF
FORMALDEHYDE IN WASTEWATERS

486 INITIAL REVIEW OF SOME OUTFALL DISPERSION 3/86
MODELS AND AN ASYMPTOTIC JET DISPERSION MODEL
FOR USE IN RIVER STREAMS

485 LABORATORY AND FIELD EXAMINATION OF SEVERAL 3/86
AREA, SURVEY AND PERSONAL WORKPLACE ATMOSPHERE
CHLORINE MONI'"ORS

484 EVALUATION OF THE NCASI ASB MODEL ACCURACY FOR'** 3/86
PROJECTING UPGRADED PROCESS PERFORMANCE

483 A STUDY OF THE EFFECTIVENESS OF SEDIMENT TRAPS '2/86
FOF. THE COLLECTION OF SEDIMENT FROM SMALL
FORE-T PLOT STUDIES

482 A LABORATORY STUDY OF THE EFFECTS OF FINE 1/86
SEDIMENTS ON SURVIVAL OF THREE SPECIES OF
PACIFIC SALMON FROM EYED EGG TO FRY
EMERGENCE '

481 A COMPARISON OF FOUR PROCEDURES FOR DETERMINING 1/86
STREAMBED SUB: TRATE COMPOSITION

480 FORESTRY MANAGEMENT RELATED SUBJECTS ON AIR "1/86
QUALITY AND FOREST HEALTH, SOLID WASTE DISPOSAL
ON FOREST LANDS AND GYPSY MOTH CONTROL

479 LABORATORY EVALUATION OF N-BENZYLETHANOLAMINE 1/86
(BEA) AND J-ACID SORBENT TUBES FOR THE MEASURE-

MENT OF FORMALDEHYDE IN AIR

478 RECENT STUDIES AND EXPERIENCE WITH USL OF SLUDGE 12/85
AND FLY ASH ON FARM CROP AND FOREST LANDS

BEST AVAILABLE COPY

3 2%



477

476

475

474

473

472

471

470

469

468

MODIFICATION OF THE NCASI ASB TREATMENT PLANT
MODEL FOR SIMULATING CONDITIONS WHEN BASIN
TEMPERATURES EXCEED 35°C

A LITERATURE REVIEW OF THE POSSIBLE EFFECTS
OF GAS SUPERSATURATION ON AQUATIC ORGANISMS

EFFECTS OF BLOLOGICALLY TREATED BLEACHED KRAFT
MILL EFFLUENT DURING EARLY LIFE STAGE AND FULL"
LTFC CYCLE STUDIES WITH FISH

EFFECTS OF BIOLOGICALLY TREATED BLEACHED KRAFT
MILL EFFLUENT ON COLD WATER STREAM PRODUCTIVITY
IN EXPERIMENTAL STREAM CHANNELS - FOURTH PRO~
GRESS REPORT

A COMPILATION OF SURFACE WATER QUALITY MODELING
FORMULATIONS, RATE CONSTANTS AND KINETIC CO-
EFFICIENTS

A REVIEW AND PRACTICAL GUIDE FOR ANALYTICAL -
GROUNDWA™ER MODELS USED TO PREDICT CONTAMINANT
TRANSPORT IN SUBSURFACE SYSTEMS

COMPUTER PROGRAM DOCUMENTATION FOR THE ENHANCED
STREAM WATER QUALITY MODEL QUAL 2E

EVALUATION OF SEVERAL TYPES AND BRANDS OF
RESPIRATOR CARTRIDGES FOR CHLORINE DIOXIDE
ATTENUATION

COLLECTION AND BURNING OF KRAFT NON-CONDENSIBLE
GASES - CURRENT PRACTICES, OPERATING EXPERIENCE,
AND IMPORTANT ASPECTS OF DESIGN AND OPERATION

INDUSTRY AND STATE PROGRAMS DEVELOPING OR
PROMOTING SILVICULTURAL BEST MANAGEMENT

PRACTICES IN THE SOUTH
' ' A

BEST AVAILABLE COPY

225

12/85

12/85

12/85

11/85

10/85

10/85

9/85

9/85

8/85

8/85



467

466

465

464

463

462

461

460

459

458

456
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A REVIEW OF UNCERTAINTY IN THE IN-SITU MEASURE-
MENT OF SEDIMENT WATER COLUMN REACTIONS

INDUSTRY, STATE, AND FEDERAL PROGRAMS DESIGNED
TO ASSESS ANC PROTECT WATER QUALITY ASSOCIATED
WITH MANAGED WESTERN FORESTS

SUMMARY OF WEST COAST EXPERIENCE WITH EMISSIONS
FROM WOOD-RESIDUE FIRED BOILERS WHILE BURNING
TIRE DERIVED FUEL (TDF) AS A SUPPLEMENTAL FUEL

SELECTED EXPERIENCE WITH SLUDGE ACCUMULATION
IN AERATED STABILIZATION BASINS

A STUDY OF UNCERTAINTY ANALYSIS TECHNIQUES
AND THEIR APPLICATION TO THE MATHEMATICAL
WATER QUALITY MODEL SNSIME

GROUNDWATER QUALITY DATA ANALYSIS

A REVIEW OF THE SEPARATION OF CARBONACEOUS
AND NITROGENOUS BOD IN LONG-TERM BOD
MEASUREMENTS

A MICROCOMPUTER MODEL FOR EVALUATING WATER
QUALITY

THE LAND APPLICATION OF WASTEWATER IN THE
FOREST PRODUCTS INDUSTRY

USER MANUAL FJR NCASI AERATED STABILIZATION
BASIN MODEL (SASBV2) AND GUIDANCE FOR ITS USE

MODIFICATIONS TO THE QUAL-2 WATER QUALITY MODEL
AND USER MANUAL FOR QUAL-2E VERSION 2.2

CATALOG OF LANDSLIDE INVENTORIES FOR THE
NORTHWEST LT . .

BEST AVAILABLE COPY

8/85

7/85

7/85

6/85
6/85
6/85
5/85
5/85
5/85
5/35
4/85

4/85

224



455

454

453

452

451

450

449

448

447

446

445

VOLATILE ORGANIC CARBON EMISSIONS FROM WOOD
RESIDUE FIRED POWER BOILERS IN THE SOUTHEAST

1984 REVIEW OF THE LITERATURE ON PULP AND
PAPER EFFLUENT MANAGEMENT

INTRALABORATORY PRECISION OF THE FIVE-DAY
BIOCHEMICAL OXYGEN DEMAND TEST

A REVIEW OF THE MATHEMATICAL WATER QUALITY
MODEL WRECEV AND GUIDANCE FOR ITS USE

A LABORATORY EVALUATION ON THE PERFORMANCE OF
PASSIVE DIFFUSION BADGE MONITORS AND DETECTOR
TUBES FOR DETERMINATION OF FORMALDEHYDE

WET CHEMICAL METHOD FOR DETERMINING THE H,S -
CONCENTRATION OF CALIBRATION CYLINDER GASES

A REVIEW OF WASTELOAD ALLOCATION PROCEDURES AND
BENEFITS OF USING POINT SOURCE CLUSTERS

A STUDY OF F\CTORS THAT AFFECT NITROGEN
OXIDES AND C.ARBON MONOXIDE EMISSIONS FROM
WOOD-RESIDUE FIRED BOILERS

PULP AND PAPERMILL SLUDGES IN MAINE: A
CHARACTERIZATION STUDY

THE DEVELOPMENT AND APPLICATION OF A METHOD
FOR DETERMINING GAS TRANSFER IN FULL SCALE
BIOLOGICAL TREATMENT SYSTEMS

EFFECTS OF BIOLOGICALLY TREATED BLEACHED
KRAFT MILL EFFLUENT ON COLD WATER STREAM PRO-
DUCTIVITY IN EXPERIMENTAL STREAM CHANNELS -
THIRD PROGRESS REPORT

BEST AVAH ARLE COPY

hY

JN
NS
§)

4/85

3/85

3/85

2/85

1/85

1/85°

12/84

12/84

11/84

10/84

10/84
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444 INFORMATION ON AVAILABLE AMBIENT PM, , MON- 9/84
ITORING DEVICES AND MONITORING DATA

443 THE USE OF STANDBY OXYGEN TO INCREASE THE 9/84
DISSOLVED OXYGEN CONTENT IN TREATMENT PLANTS
AND RECEIVING WATERS

442 RESEARCH ON THE EFFECTS oOF FOREST HARVESTING, 9/84
DRAINAGE, MECHANICAL SITE PREPARATION, AND
PRESCRIBED FIRE ON WATER QUALITY

44) A LABORATORY STUDY OF FOUR METHODS OF SAMPLING 9/84
GROQNDWATER FOR VOLATILE ORGANIC COMPOUNDS

440 A STUDY OF RECENTLY DEVELOPED CONTINUOUS 8/84
DISSOLVED OXYGEN MEASUREMENT SYSTEMS BASED '
ON THEIR FIELD PERFORMANCE '

439 THE LAND APPLICATION AND RELATED UTILIZATION 8/84
OF PULP AND PAPER MILL SLUDGES

438 EVALUATION OF BACTERIAL AUGMENTATION OF AN 7/84
ACTIVATED SLUDGE PROCESS

437 MODIFICATIONS ToO THE QUAL-2 (SEMCOG) WATER | 7/84
QUALITY MODEL AND USER MANUAL

436 1983 REVIEW OF THE LITERATURE ON pPULP AND PAPER 6/84
EFFLUENT MANAGEMENT

435 FORESTRY MANAGEMENT PRACTICES AND CUMULATIVE

EFFECTS ON WATER QUALITY AND UTILITY 6/84
434 . A STUDY OF TRS MEASUREMENT METHODS 5/84
433 FIELD EVALUATION OF CONTINUOUS TRS MONITORS ON a 5/84

KRAFT RECOVERY FURNACE

BEST AVAILAELE COPY

30



432

431

430

429

428

427

426

425

424

423

INTERNATIONAL RESEARCH ON FOREST MANAGEMENT
PRACTICES AND WATER QUALITY PROTECTION

LANDFILL GAS GENERATION, MIGRATION, MONITORING
AND CONTROL

A GUIDE TO MONITORING STREAMWATER QUALITY .
FOLLOWING FORESTRY HERBICIDE APPLICATION

A LABORATORY STUDY OF THE EFFECTS OF SEDIMENTS

OF TWO DIFFERENT SIZE CHARACTERISTICS ON SURVIVAL

OF RAINBOW TROUT (SALMO GAIRNERI) EMBRYOS TO FRY
EMERGENCE

THE EFFECTS OF FINE SEDIMENT ON SALMONID SPAWN-
ING GRAVEL AND JUVENILE REARING HABITAT - A
LITERATURE REVIEW

A STUDY OF WASTEWATER TREATMENT SYSTEM UPGRADE
EXPERIENCE IN THE PULP AND PAPER INDUSTRY

THE TRACE ELEMENT CONTENT OF EFFLUENTS FROM
DIRECT STEAM LOG CONDITIONING OPERATIONS AT
VENEER AND PLYWOOD PLANTS

A REVIEW OF THE STATUS OF DEVELOPMENT AND APPLI-
CATION OF GROUNDWATER MODELS FOR PREDICTION OF
CONTAMINATED TRANSPORT OF MATERIALS DERIVED FROM
LAND DISPOSAL OF SOLIDS AND LIQUIDS

FUGITIVE DUST EMISSION FACTORS AND CONTROL
METHODS IMPORTANT TO FOREST PRODUCTS INDUSTRY
MANUFACTURING OPERATIONS

EFFECTS OF BIOLOGICALLY TREATED BLEACHED KRAFT

MILL EFFLUENT ON THE PERIPHYTON COMMUNITY IN
SOUTHERN EXPERIMENTAL STREAMS FOR 1979 TO 1981

BEST AVAILALLE COPY J1
3

5/84

5/84

4/84

4/84

4/84

4/84

4/84

3/84

3/84

3/84



422

421

420

419

418

417

416

415

414

413
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A STUDY OF PERIPHYTON BIOMASS MEASUREMENT 2/84
VARIABILITY USING CELLULOSE ACETATE STRIPS

EFFECTS OF BIOLOGICALLY TREATED BLEACHED KRAFT 2/84
MILL EFFLUENT ON THE PERIPHYTON COMMUNITY IN
SOUTHERN EXPERIMENTAL STREAMS FOR 197¢ AND 1977

A REVIEW OF MODELS FOR ESTIMATING THE EFFECT OF 1/84
FORESTRY MANASEMENT PRACTICES oN YIELD AND TRANS-
PORT OF MATER.ALS TO RECEIVING WATERS

OBSERVATIONS OF THE CONDITION OF ORGANS AND 1/84
TISSUES OF FISH EXPOSED TO BIOLOGICALLY TREATED
BLEACHED KRAFT MILL EFFLUENT

THE RELATIONSHIP BETWEEN FINE SEDIMENT AND ‘ 1/84
MACROINVERTEBRATE COMMUNITY CHARACTERISTICS -

A LITERATUKE REVIEW AND RESULTS FROM NCASI FINE
SEDIMENT STUDIES

RESEARCH AND REGULATORY PROGRAMS RELATED TO 1/84
SOUTHERN FORESTRY MANAGEMENT PRACTICES AND

WATER QUALITY PROTECTION

CARBON MONOXIDE EMISSIONS FRoOM SELECTED COMBUS- 1/84
TION SOURCES BASED ON SHORT-TERM MONITORING

RECORDS

A LABORATORY EVALUATION OF THE CHRONOTROPIC ACID 12/83
METHOD FOR DETERMINATION OF FORMALDEHYDE IN THE
FOREST PRODUCTS INDUSTRY WORKPLACE ENVIRONMENT

EFFECTS oF BIOLOGICALLY STABILIZED BLEACHED 12/83
KRAFT EFFLUENT ON WARM WATER STREAM

PRODUCTIVITY IN EXPERIMENTAL STREAMS

=~ THIRD PROGRESS REPORT

EFFECTS OF BIOLOGICALLY STABILIZED BLEACHED 12/83
KRAFT EFFLUENT ON COLD WATER STREAM
ST ’ . ¢ e .

i s Ayl
. pX
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412

411

410

409

408

407

406

405

404

PRODUCTIVITY IN EXPERIMENTAL STREAMS -
SECOND PROGRESS REPORT 12/83

A LABORATORY INVESTIGATION OF TECHNIQUES FOR
INSTRUMENTALLY MEASURING CHLORINE AND CHLORINE
DIOXIDE IN THE PULP BLEACHING AREA WORKPLACE

A LABORATORY INVESTIGATION OF THE USE OF COM-
MERCIAL DETECTOR TUBES FOR THE MEASUREMENT OF
CHLORINE AND CHLORINE DIOXIDE IN PULP BLEACHING
AREA WORKPLACE ATMOSPHERES

EPA METHOD-25 TGNMO EMISSION FACTORS FOR THE
THERMOMECHANICAL PULPING PROCESS

A LABORATORY INVESTIGATION OF AN IODOMETRIC
METHOD FOR DETERMINING CHLORINE AND CHLORINE
DIOXIDE IN PULP AND PAPER INDUSTRY WORKPLACE
ATMOSPHERES

A REVIEW OF PROCEDURES FOR CONDUCTING CON-
SERVATIVE TRACER STUDIES IN THE HYDRAULIC _
CHARACTERIZATION OF EFFLUENT TREATMENT BASINS

1982 REVIEW OF THE LITERATURE ON FOREST MANAGE-
MENT PRACTICES, HYDROLOGY, AND WATER QUALITY
PROTECTION AND MANAGEMENT

EMISSION OF REDUCED SULEUR COMPOUNDS FROM KRAFT
PROCESS BROWNSTOCK DIFFUSION WASHER VENTS

A STUDY OF ORGANIC COMPOUND EMISSIONS FROM
VENEER DRYERS AND MEANS FOR THEIR CONTROL

FIELD STUDY PROGRAM FLEMENTS TO ASSESS THE

SENSITIVITY OF SOILS TO ACIDIC DEPOSITION
INDUCED ALTERATIONS IN FOREST PRODUCTIVITY

BEST AVAILAELZ cOPY 2;?5}

11/83

10/83

10/83

9/83

9/83

9/83

9/83

8/83

8/83



403

402

401

400

399

398

397

396

395

394

393
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INVESTIGATION OF TRS EMISSION AND RAW WASTE
LOAD IMPACT OF THE USE OF THE RADER COLD BLOW
PROCESS

INDUSTRY PROGRAMS DEALING WITH FORESTRY
MANAGEMENT PRACTICES AND ENVIRONMENTAL
QUALITY

FOREST MANAGEMENT PRACTICES AND NATURAL
EVENTS - THEIR RELATION ToO LANDSLIDES AND
WATER QUALITY PROTECTION

A POLYCYCLIC ORGANIC MATERIALS EMISSIONS
STUDY FOR INDUSTRIAL WOOD-FIRED BOILERS

A STUDY OF METHODS FOR REDUCING CHLOROFORM
CONCENTRATIONS IN BLEACHED PULP MILL EFFLUENTS

ELECTRICAL EARTH RESISTIVITY MEASUREMENT AS
AN INVESTIGATIVE TOOL AT INDUSTRY WASTE
DISPOSAL FACILITIES

A COMPARISON OF RESULTS FROM THKE ANALYSIS OF
PULP MILL EFFLUENTS FOR COMPOUNDS OF PULPMILL
AND BLEACH PLANT ORIGIN

A REVIEW OF LABORATORY AND FIELD PROCEDURES
FOR EVALUATING THE BEHAVIOR OF LANDFILL
LEACHATE CONSTITUENTS

A STUDY oOF FOAMING AND ITS POSSIBLE CAUSES
ON THE ANDROSZOGGIN RIVER

1982 REVIEW oF THE LITERATURE ON PULP AND
PAPER EFFLUENT MANAGEMENT

LABORATORY AND FIELD EXAMINATION OF SEVERAL
ALARM-TYPE H,S AREA AND PERSONAL MONITORS
FOR USE IN THE KRAFT puLp MILL WORKPLACE

BEST AVAILAELE COPY

6/83

6/83

6/83

5/83

5/83

5/83

4/83

4/83

4/83

3/83

2/83



392

391

390

389

388

387

386

385

384

383

ENVIRONMENT

ACIDIC DEPOSITION AND ITS EFFECTS ON FOREST
PRODUCTIVITY - A REVIEW OF THE PRESENT STATE
OF KNOWLEDGE, RESEARCH ACTIVITIES, AND INFOR-
MATION NEEDS - SECOND PROGRESS REPORT

THE MATHEMATICAL WATER QUALITY MODEL QUAL-II
AND GUIDANCE FOR ITS USE - REVISED VERSION

AIR QUALITY PROTECTION ASPECTS OF FORESTRY
MANAGEMENT

THE STATUS OF FORESTRY MANAGEMENT RELATED
WATER QUALITY PROTECTION REGULATORY PROGRAMS

RECEIVING WATER QUALITY AND QUANTITY RESPONSE
TO FOREST MANAGEMENT PRACTICES

AN EXAMPLE PROCEDURE FOR EVALUATION OF AERATED
STABILIZATION BASIN UPGRADE ALTERNATIVES USING
MATHEMATICAL MODELING TECHNIQUES

A REVIEW OF IN-SITU AND LABORATORY SOD MEASURE-
MENT COMPARISONS

FACTORS IMPACTING RAW WASTE LOADS FROM SEMI-
CHEMICAL CORRUGATING MEDIUM MILLS

SELECTION AND DEVELOPMENT OF A BIOLOGICAL
WASTEWATER TREATMENT SIMULATION MODEL FOR
USE WITH PULP AND PAPER INDUSTRY EFFLUENTS

FTELD INVESTIGATION OF SEVERAL SULFUR GAS
MEASUREMENT METHODS FOR USE IN THE KRAFT
PULP MILL CHEMICAL RECOVERY AREA WORKPLACE
ENVIRONMENT e

BEST AVAILAFLLE COPY

33

1/83

12/82
12/82
11/82
11/82.

11/82

11/82
11/82

10/82

10/82



382

381

380

379

378

377

376

375

374

373

372

371
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A REVIEW OF ULTIMATE BOD ESTIMATION AND ITS
KINETIC FORMULATION FOR PULP AND PAPER MILL
EFFLUENTS

CONTROL OF VOLATILE ORGANIC EMISSIONS FROM
COATING AND PRINTING OF PAPER AND RELATED
PRODUCTS

A REVIEW OF WORKPLACE MEASUREMENT METHODS
FOR FORMALDEHYDE

EFFECTS OF PAPER MILL WASTE WATER ON CATTLE,
CROPS AND SOIL

EFFLUENT FOAM CONTROL PRACTICES

AN ANALYSIS OF THE OPTIONS AVAILABLE FOR
CONTINUOUS PARTICULATE MEASUREMENT IN WET
STACK GASES

AN EXAMINATION OF THE EFFECT OF FOREST
LITTER ON WATER QUALITY

A COMPARISON OF REAERATION ESTIMATION
TECHNIQUES FOR THE OUACHITA RIVER BASIN

AN ASSESSMENT OF THE LIMITATIONS OF THE
RADIOTRNCER TECHNIQUE IN MEASURING STREAM
REAERATION RATES

ANNUAL SURVEY OF ONGOING RESEARCH ON THE
IMPACT OF FOREST MANAGEMENT PRACTICES ON
WATER QUALITY AND UTILITY - 1982

CHARACTERIZATION OF WASTES C NERATED IN THE

FLEXOGRAPHIC PRINTING OF CORRUGATED CONTAINERS

TGNMO EMISSION POTENTIAL FROM KRAFT PROCESS
HEAVY BLACK LIQUOR OXIDIZERS OPERATED ON

BEST AVAI AT L ~OPY

10/82

10/82

9/82
9/82
8/82
8/82
8/82
7/82

7/82

7/82

6/82

5/82

3%



370

369

368

367

366

365

364

363

362

361

360

LIQUORS FROM WESTERN WOOD SPECIES

1981 REVIEW OF THE LITERATURE ON FOREST MANAGE
MENT PRACTICES, HYDROLOGY, AND WATER QUALITY
PROTECTION AND MANAGEMENT

REPORT ON PAPER INDUSTRY OCCUPATIONAL HEALTH
METHODOLOGY DEVELOPMENT STUDY PROJECT ~-
CHEMICALS AND RELATED MATERIALS

EFFECTS OF BIOLOGICALLY STABILIZED BLEACHED
KRAFT MILL EFFLUENT ON COLD WATER STREAM PRO
DUCTIVITY AS DETERMINED IN EXPERIMENTAL
STREAMS ~ FIRST PROGRESS REPORT

A STUDY OF THE SELECTION, CALIBRATION AND VERI-.

FICATION OF MATHEMATICAL WATER QUALITY MODELS

QUALITY ASSURANCE CONSIDERATIONS FOR PULP AND
PAPER INDUSTRY NPDES SELF-MONITORING FACILITIES

1981 REVIEW OF THE LITERATURE ON PULP AND
PAPER EFFLUENT MANAGEMENT

LABORATORY ,.ND FIELD EXPERIENCE WITH CHEMICALLY
ASSISTED CL/.RIFICATION OF PULP AND PAPER BIO
LOGICALLY TREATED EFFLUENTS

1980 ATMOSPHERIC QUALITY IMPROVEMENT
LITERATURL REVIEW

A GUIDE TO GROUNDWATER SAMPLING

FIELD INVESTIGATION OF SEVERAL SULFUR GAS
MEASUREMENT METHODS FOR USE IN THE KRAFT
PULP MANUFACTURING WORKPLACE ENVIRONMENT

A REVIEW OF SLUDGE BURNING PRACTICES IN COMBI-
NATION FUEL~FIRED BOILERS

‘ \
BREST sval Ay e copy Z%g

5/82

4/82

4/82

3/82

2/82

2/82 -

1/82

1/82

1/82

12/81

11/81



358

357

356

355

354

353

352

351

350

349

348

A COMPARISON OF AIR AND OXYGEN ACTIVATED SLUDGE
PROCESS PERFORMANCE IN THE PULP AND PAPER IN-
DUSTRY

A STUDY OF KRAFT PROCESS LIME KILN TOTAL GASEOUS
NON-METHANE ORGANIC EMISSIONS

ANNUAL SURVEY OF ONGOING RESEARCH ON THE IMPACT
OF FOREST MANAGEMENT PRACTICES ON WATER QUALITY
AND UTILITY - 1981

A STUDY OF CONTINUOUS ON-LINE TOTAL SUSPENDED
SOLIDS MONITORS

A REVIEW OF VARIABILITY IN EFFLUENT QUALITY
DISCHARGED BY SELECTED PULP AND PAPER INDUSTRY
SOURCES

FACTORS AFFECTING CHANGES IN THE PERCENT OF
FINE SEDIMENT IN GRAVEL BEDDED CHANNELS

MEASURING AND ASSESSING THE EFFECTIVENESS OF
ALTERNATE FOREST MANAGEMENT PRACTICES ON
WATER QUALITY .

AN INTERLABORATORY STUDY OF THE EMPLOYMENT OF
THE SCREENING PROTOCOL METHODS FOR TRACE
ELEMENT PRIORITY POLLUTANT ANALYSES APPLIED
TO A PULP AND PAPER INDUSTRY EFFLUENT SAMPLE

THE EFFECT OF TEMPERATURE ON SEDIMENT OXYGEN
DEMAND AS RELATED TO WATER QUALITY MODELING

AN ASSESSMENT OF HEALTH-RELATED MEDICAL RECORD
SYSTEMS FOR USE IN THE PULP AND PAPER INDUSTRY

FORESTRY MANAGEMENRT RELATED WATER QUALITY
PROTECTION REGULATORY & INVESTIGATIVE PROGRAMS
IN THE SOUTH

RESPIRATORY RESPONSE TO SULFATE XERCSOLS
BEST AVAILATLE COFy

11/81

9/81

9/81

9/81

8/81

8/81

8/81

7/81

7/81

7/81

7/81

7/e1

A3



II INDEX ToO TECHNICAL BULLETINS

= Stream Improvement Technical Bulletin

]

*
]

Out of Print

Acidic Deposition -~ Air

Activated Sludge - Water

General - Water
BEST AVAIL ARILE COPY

Air Quality Technical Bulletin

110a,
543

27%*g,

392, 404, 518, 527, 532, 536, 542,

45*s, 47=*g, 48*sg, S58*s, 60*%s, 76%*g

90*sg, 105*g, 129s, 138*g, 264s, 270s
272s, 274s, 288s, 355, 359, 384, 427, 438
440, 443, 446, 488, 491, 511, 540,
547

Aerated Basins - Water 172s, 185s, 214s, 220s, 245s, 264s, 270s
274s, 312s, 336s, 355, 384, .387, 408, 427
464, 506, 511, 5S40, 547, 550, 582

Anaerobic Digestion - Water 36*s, 64*s, 95%s, 596

Aquatic Biology 3*s, 32s, 33*s, 38%s, 49s, 51s, 65%s,

General - wWater 86*s, 93xg, 117+%*s, 121*g, 129s, 148s,
210s, 217s, 233s, 235s, 2515,12905, 292s],
301s, 307s, 308s, 313s, 344s, 368, 413,
414, 418, 419, 421, 422, 423, 428, 429,
445, 474, 475, 476, 481, 482, 513, 566,
572, 573, 588, 589, 610, 611

Ash Disposal 478, 615

Bacteriological 235s, 244s, 246s, 254s, 269s, 279s

Quality - water :

Basic Research - Water 191s, 206s, 283s

. Biological Treatment 12*s, 13*s, 31%s, 38%s, 52%g, 71*s,

81*s, 161s, 162s, 224s, 296s, 355, 4o0s,
582 -

235



Black Liguor
Oxidation - Air

By-Products - Water

Carbon Monoxide

Emissions - Air

Chloroform Formation -
Process

Chloroform Reduction - Water

Chromatography - Air

Chromatography - Water

Clarification - water

Color and Color
Reduction - Water

Combined Treatment - Water

Dioxin

D.0. and Fish - Water
Economics of Effluent
Management - Water

Effluent Analysis, Surveys
Characterization - water

24*a, 39a, 44a, 153*s, 165*s, 228Bs, 68a
69a, 83a

8*s, 38*s, 56xs, 67*s, 69*s, 82*s, B88%*g,
110*s, 129s, 2B5s

416, 448

515, 531, 556, 558, 585, 605, 613

399, 556, 55&, 582

5*%a, 6*a, 9*a, 10*a, 13*a, 1l6*a, 19a, 20a,
28a, 30*a, 3la, 69%a

352

17*s, 22*s, 23*s, 30*s, 46*s, 57*s, 63*s,
8l1*s, 120s, 178s, 194s, 205s, 211s, 213s,
216s, 266s, 274s, 364, 488, 491 *
50*%s, 57*%*sg, 62*s, 75*s, 85s, - 107*s,
119*s, 122*s, 131*s, 157s, 177s, 181s,.
199s, 227s, 228s, 239s, 242s, 253s,. 267s,
271s, 277s, 283s, 295s, 340s, 494, 557,
608, 609

42*s, 91s, 156s, 222s, 323s, 324s

524, 525, 526, 534, 537, 545, 546, 549,
551, 567, 568, 580, 586, 590, 591, 610,
611, 620

60s, 68s, 78s, 11l1s, 123s, 133s, 251s
264s, 270s, 282s, 287s, 289s, 614

l*s, 5*s, 7*s, 9*s, 14*s, 15*s, 24*s,
26*s, 28*s, 38*s, 39*%s, 40*s, 41*s, 43*s,

BEST AVAILABGLE COPY

340



Effluent Effects -~ Water
Effluent Monitoring
Emission Effects - Air

Fish Toxicity - Water

Foanm Control - Water

Forest Health - aAji~-

Forest Management
Practices - Water

Forest Management
Practices - Wildlife

WHT s e
O

44%s, 48%s, 6545, 704s,

30

27"}

85s, 92*%s,134¢
l46+*g, 147%*g, 159s, 170s, 176s, 1g2¢
183s, 184s, 193s, 195s, 230s, 231s, 233g
235s, 240s, 241s, 250s, 253s, 2569, 258s
262s, 263s, 268s, 277s, 281s, 282s, 287s
289s, 290s, 291s, 292s, 296s, 298s, 302g
303s, 305s, 307s, 308s, 310s, 311s,3135s
325s, 332s, 335s, 343s, 347s, 352, 355,
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I. EXECUTIVE SUMMARY

During December 6-December 16, 1993, delegates representing the Indonesian Metal
Finishing Industry participated in anintensive study tour of environmental management
practices and technologies implemented in U.S. metal finishing facilities. The
delegation, representing three Indonesian metal finishing facilities, one privately funded
industry development agency, and two governmental agencies, met with senior
managers of U.S. facilities to discuss methods of waste minimization and
environmental system/technology management. Particular focus was given to
asscssing the transferability of technulogies and management practices applied to
wastewater treatment, water use reduction, metals recovery and health and safety.

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) and the United States Agency for International

Development/Jakarta (USAID/Jakarta).

This report summarizes technical reports submitted to WEC by the study tour
participants. The individual study tour participant reports are included in Appendix B.

277



Il. INTRODUCTION

In response to the developing and strengthening of environmental regulations in
Indonesia, numerous organizations of Indonesia’s private and public sectors have
initiated efforts to enhance the ability of the metal finishing 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 (MO}, the Environmental Impact Management Agency
(BAPEDAL) and private industry has allowed for the development of a comprehensive
and integrated WEC Indonesian Waste Minimization Program. The program, which
focuses on transferrable no/low cost technology and environmental, safety and health
management practices, has effectively demonstrated that coordination and
communication between regulatory agencies and industry can re-ult in the
development of cost effective initiatives for minimizing waste, enhancing production
and efficiency, and improving worker safety and health.

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 and 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 was held for
approximately 40 industry, government and non-government managers and design
engineers. The workshop summarized assessment observations, presented case
studies of successful Indonesian waste minimization projects, and identified
technologies and management practices that would enable the industry to meet the
newly emerging environmental regulations.

Following up on the waste minimization assessments and technical workshop, a group
of six Indonesian delegates visited the United States to exchange information
regarding current technologies and best management practices in 10 metal finishing
facilities. The facilities visited include: Metal Surfaces, Inc., Electrolyzing Inc.,
Wastewater Treatment Systems, Inc., Read Rite Inc., Acteron Corporation, Schlage
Lock Co., Santa Clara Plating Co., United Airlines, San Francisco, New United Motors
Manufacturing, San Jose Water Pollution Control Plant. Presentations were given to
the delegates by Lawrence Livermore Laboratories and Chemical Solutions, Inc.
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STUDY TOUR PARTICIPANTS
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Ili. FACILITY AND MEETING SUMMARIES

DECEMBER 6, 1993

METAL SURFACES, INC., BELL GARDENS, CALIFCRNIA

Metal Surfaces, Inc., with a staff size of 140 employees, is located in Los Angeles,
California and was established in 1954. Mr. Sam Bell, President, and Mr. Bruce
Nielsen, Plant Engineer, met with the delegates and provided them with a facility tour
and a question/answer session. The facility specializes in precision plating for aircraft
parts, electronic compeonents, and aerospace parts. Specific plating operations
include: precision plating on titanium, aluminum, beryllium, tungsten, and continuous
plating of gold, nickel, tin and solderplate.

The Metal Surfaces, Inc. facility implements a rack plating process and has an in-
house laboratory for testing product quality and developing plating solution. Gold
plating is done in a separate area dile to cyanide containment concerns. The Study
Tour participants viewed the production line lay-out as well as equipment used for
material/chemical storage and containment, worker safety equipment, and the
wastewater treatment facility. Specific equipment of interest to the delegation was:
the atom:: absorption analyzer, microderm thickness checker, and the betascope

thickness checker.

Processes implemented by the facility to minimize waste include: intensive house
keeping management, efficient rack/line orientation, drip shields at all plating tanks,
extended drip time over the plating tanks, spray rinsing.

The delegation was particularly interested in efforts made by the facility in chemical
handling and storage. Metal Surfaces separates all cf their chemicals and wastes into
the following categories: hazardous/non-hazardous, recyclabie material, flammable
material, reactive, corrosive and toxic substances. All separated chemical and wastes
are clearly marked and stored in an appropriate manner, e.g., all toxic substances are
marked and placed in a contained, spill-proof area.

The wastewater treatment facility was constructed on-site in 1987 at a cost of
approximately U.S. $1.5 million. The total capacity of the system is 40,000
gallons/day and sludge produced is approximately 200 tons per day. Sludge produced
by the wastewater treatment process is then sold (for approximately U.S.
$158.00/ton) to a mining company for recycling of heavy metals, e.g., copper, gold,
nickel. Most of the wastewater is treated by chemical precipitation settling in
clarification tanks.
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DECEMBER 7, 1993

ELECTROLIZING INC., LOS ANGELES, CALIFORNIA

Jack Morgan, Plant Manager, met the delegation and provided them with a facility
tour and description of Electrolizing's plating process. Electrolizing, which has a staff
size of 40 employees, specializes in a coating process that uniformly deposits a
dense, hard, high chromium, non-magnetic alloy on the surface of the base metal.
The coating has a Rockwell C Hardness value of 67-72 and is deposited with a
deposit thickness ranging trom .000025" to 0006", with tolerances held from
approximately 00001’ to .0001". Electrolizing Inc. services the aerospace industry
and is exploring applications in the data processing and computer industry.

The delegation was impressed by the ability of the electrolizing processes to coat
most geometric shapes, including holes ad intricate configurations. Electrolyzed parts
last approximately 2 to 10 times longer than non-electrolyzed parts and also reduces

friction, seizure and corrosion.

The delegates noted the need for future application of the electrolizing process in the
Indonesian computer and aviation industries.

The facility’s wastewater treatment system, which occupies a space of only 40 m?,
has a capacity of approximately 3000 gallons/day and the total amount of sludge
produced daily is approximately 20 tons. The delegates were interested in the low
operating cost of wastewater treatment, which averages approximately 7% to 10%
of the total production cost. Low water treatmer.. cost was achieved through

effective chemical precipitation and water recycling.

DECEMBER 9, 1993

LAWRENCE LIVERMORE NATIONAL LABORATORY (LLNL)

Mr. Jack Dini, Section Leader, Materials Fabrication Division and Mr. Chris Steffani,
Engineer, met with the delegates in the San Francisco Bay area to discuss
electroplating practices implemented at LLNL. Please see the attached summary of

the LLNL presentation.



DECEMBER 10, 1993

WASTEWATER TREATMENT SYSTEMS INC. (WTS), SUNNYVALE, CALIFORNIA

Mr. John B. Strandberg, P.E., Senior Chemical Engineer, met the delegates and
provided them with technical information regarding the various WTS systems and
gave a brief tour of the production facility. WTS manufactures packaged industrial
waste water treatment systems and provides technical and management support to
industries implementing WTS treatment systems.

The delegates received a briefing regarding two specific WTS treatment systems: the
HMR Packaged Chemical Precipitation and Clarification System, and the Batch Master
Factory Assembled Batch Treatment System.

The HMR is a skid mounted wastewater treatment unit which incorporates separate
chambers that perform the following processes:

- Chemical Pretreatment/Precipitation
- Pre-clarification pH adjustment

- Precipitate Flocculation

- Precipitate Clarification

- Sludge Thickening

- Effluent Clear Well

The system is usually supplied with the appropriate sludge processing equipment,
effluent filtration equipment, reagent holding tanks, and lift stations. This system has
been successfully utilized in the metal finishing industry in both the United States and
abroad.

The delegates were impressed by the system’s efficiency, as most of the HMR's
processes are automatically regulated, e.g., pre-clarification pH adjustment, and they
also adjustment that automation of pH monitoring and chemical precipitation could
greatly enhance the Indonesian wastewater treatment, as many emissions violations
are due to human error and insufficient monitoring.

The Batch Master treatment system was designed to process wastewater from
industries with low volumes of process water, hence a continuous flow facility would
not be appropriate for this system. The system is also automated and is designed to
treat effluents containing the following effluents:

- Hydrofluoric Acid - Acids - Iron
- Heavy Metals - Caustics - Suspended Solids
- Cyanide - Arsenic

6
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Components of the Batch Master viewed by the delegates include: process treatment
chambers, chemical feed equipment, and the programmable process controller. Again,
the delegates found this system to be highly attractive for small, specialized metal
finishing industries in Indonesia.

DECEMBER 13, 1993

READ RITE INC., SUNNYSIDE, CALIFORNIA

Read Rite Inc., produces computer components such as floppy disks, hard disks, and
disk drive components. The metal finishing services entail mostly precision nickel
plating. Due to the sensitive and compstitive nature of the computer industry, the
delegates were not allowed to enter into the plating/production facility, however, a
detailed tour of the waste treatment system ‘was allowed.

Mr. Mark Rothweiler, Manager of Read Rite Operations, briefly met with the delegates,
providing them with an overview of the plating process used. Mr. Jim Elliott,
Marketing Iianager of Process Scientific Inc., (PSI) provided the tour of the waste
treatment facility. PSI has been sub-contracted by Read Rite to provide wastewater
treatment for the facility.

The PSI system was installed during September, 1993 at a cost of approximately U.S.
$800,000, and treats 300 gallons of wastewater per minute. The system utilizes
state-of-the-art liquid and solid separation, known as membrane technology.

The delegates were given a dstailed review of the PSI membrane filter (trade name
EXXFLOW) which separates waste from water through microfiltration. The EXXFLOW
technclogy is based on highly specialized woven textile tubes, which can remove
suspended particulates down to approximately 0.1 microns.

Despite the rather high start-up cost of this particular membrane technology, the
delegates were highly interested in the system’s ability to:

- treat liquids without the addition of chemicals

- recover up to 97% of process wastewater for recycling

- coagulate, settle, clarify, and filter wastes in one process
- treat wastewater in a small, confined area

- self clean the textile tubes

The delegates discussed their interest in following up with additional technical
information regarding the PSI system. As this was their first direct exposure to
membrane technolegy, interest in the system was very high. It was discussed that



membrane technology could have rmay applications in Indonesia, particularly in the
metal finishing industry.

Land and water resources are two main issues governing Indonesia’s wastewater
treatment facilities, as well as industrial activities. Because land and water are

increasingly difficult to obtain in industrinlized zones, a waste treatment system that
allows for high water ricovery and little space consumption is highly desirable.

DECEMBER 13, 1993

ACTERON CORPORATION, REDWOQOD CITY, CALIFORNIA

Mr. Patrick Burt, President, met with the delegates at the Acteron plating facility and
provided a detailed tour of the plating operations and management techniques
implemented to minimize waste. Mr. Burt also serves as the Chairman of the National
Association of Metal Finishers (NAMF) Waste Minimization Committee.

Acteron specializes in highly reflective plating for infrared optical components used in
the industrial and medical fields, electroless nickel on high-reliability electronic
components, precious metals plating for electrical components and microwave
application, and hard anodizing. The company is approximately 13 years old and
serves numerous elecironic companies, both foreign and domestic, and also provides
plating services for defense contractors.

The delegates were greatly impressed with Acteron’s high level of quality control and
research and development operations. However, more impressive to the delegates
was the amount of savings the company has achieved through efficient management
anu aggressive waste minimization activities. Seven years ago, the Acteron grew
from a staff of 4 to a staff of approximately 40. Despite the rapid growth in staff size
and production, Acteron, ‘vhich consumed 10,000 gallons of water/day, now
consumes approximately 1,500 gallons/day and has 90% less heavy metals in the
wastewater effluent. This savings was achieved through the implementation of the
following initiatives:

installation of double and triple counterflow rinses

use of spray rinses over select process rinse tanks

adoption of conductivity sensors to regulate water condition and flow
secregation of rinsewater

- implementing acid copper to replace cyanide copper

periodic reverse current leaning to replace cyanide cleaning

- elimination of vapor degreasing by using a system of dual soak cleaners
with ultrasonic enhancement
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- use of more dilute formulations in the acid pickling process
- extensive staff training, e.g., extended drip time over rinse tanks

Acteron’s wastewater treatment system (HMR) was purchased from Wastewater
Treatment Systems, Inc., (WTS) and implements heavy metal precipitation. The total
cost of the waste- water treatment system, which occupies a space of 40 m?, is
approximately U.S. $45,000. Facilities similar in size and production to Acteron many
times need much larger wastewater treatment systems due to less efficient waste
minimization practices.

The delegates made a commitment that they will recommend waste management
systems similar to Acteron’s for their own companies in Indonesia.

DECEMBER 14, 1994

SCHLAGE LOCK COMPANY, SAN FRANCISCO, CALIFORNIA

Mr. Jim Collins, Manager, Plating Department, met with the delegates and provided
a brief tour of the plating facility of Schiage Lock Co.

Schlage Lock plates steel door fixtures using zinc and brass coatings. The plating
process implemented is automatic barrel plating.

The delegates were interested in cyanide replacement in the chemical plating process,
which was implemented at Schlage to reduce hzalth risks as well as reduce costs

relating to cyanide treatment.

SANTA CLARA PLATING CO., INC., SANTA CLARA, CALIFORNIA

Mr. Thomas Coss, President, provided an overview of the plating operations
implemented in the Santia Clara Plating Co. facility, with a particular focus on chemical
storage and health/safety equipment and management.

The facility primarily serves the computer industry, plating computer casings and
some components. Plating is done by a rack plating system, and delegates noted
extended drip time over the rinse tanks as well as countercurrent rinsing.
Wastewater generated by the facility contains nickel, cyanide and copper.

The wastewater treatment facility implements chemical precipitation and occupies a
space of 50 m2. Again, the delegates noted that the wastewater treatment system
was much smaller than expected, given the size and production level of the facility,
due to effective reduction of water consumption in the plating process.
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The proper application of safety equipment was reviewed, e.g., safety glasses, boots,
goggles, face shields, eyewash stations, showers, fire extinguishers, hard hats, safety
shoes/boots. The delegates noted that most of the safety equipment found in U.S.
facilities are either not available in their facility or are not implemented when available.
Of particular interest to the delegates was the availability of adequate ventilation
systems over volatile chemical areas in the plating operations.

DECEMBER 15, 1993

UNITED _AIRLINES MAINTENANCE OPERATIONS CENTER, SAN FRANCISCO
AIRPORT, CALIFORNIA

Mr. Steven Sulgit, Facilities and Engineering Department, provided an overview of the
metal finishing sector and wastewater treatment facility. The Maintenance Operations
Center (MOC) is one of the largest facilities of its kind and provides maintenance to
most of United Airlines world-wide operations The facility repairs, overhauls, and
modifies United Airlines aircraft and has facilities for “tooling” various engine and
structural components.

Focus of the tour was on providing the delegates with an overview of a large sized
private industrial wastewater treatment facility.

The wastewater treatment system implements reactive rinse tanks to remove heavy
metals prior to entry into the main waste treatment facility. Here, chernical
precipitation removes heavy metals and then the water is pumped into chrome kill
tanks or cyanide kill tanks, depending on the waste stream. The pH is then
neutralized and heavy metals are further coagulated with polymers, thus dropping to
the bottom of the tanks. Overflow from the tanks is reconditioned and recycled.

Final disch.arge from the facility then goes to a municipal wastewater treatment plant.

NEW UNITED MOTORS MANUFACTURING INC., FREMMONT, CALIFORNIA

New United Motors Manufacturing Inc. is a joint venture between General Motors
Corporation and Toyota Motor Corporation. The purpose of this visit was to provide
the participants with an overview of a management system that implements both U.S.
and Asian management practices.

This exercise gave the delegation a rough idea of how an efficient partnership

between the U.S. and Asia may operate. The main principle observed at the facility
was Kaizen. Kaizen is the continuous pursuit of improvement in every facet of the

10
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company. Under this management structure, all employees are allowed to comment
on the progress of production and teams are developed to develop solutions to
production difficulties.

The delegates noted that the facility greatly benefits form the kaizen principle,
particularly due to emphasis on team work and open discussion between staff and

management. All of the employees are treated equally, from the president to
maintenance personnel.

DECEMBER 16, 1993

SAN JOSE WATER POLLUTION CONTROL PLANT, SAN JOSE, CALIFORNIA.

The San Jose Water Control plant is a local government controlled facility that treats
municipal wastewater in the San Jose area. Mr. Alex Ekster P.E. Ph. D., provided a
brief cioscription of the waste treatment system. The purpose of this visit was to
provide the delegates with an overview of a typical U.S. municipal waste treatment
system which provides both primary and secondary treatment.

Primary treatment removes floating material, oils and greases, sand and silt and
organic solids heavy enough to settle from the wastewater. Secondary treatment
biologically removes most of the suspended and dissolved organic impurities.

Treatment steps include: pre-chlorination (for odor control), screening (to remove large
objects), grit removal, primary sedimentation, secondary treatment using high purity
oxygen-activated sludge, final clarification, sludge digestion, dewatering and sludge

removal.

CHEMICAL SOLUTIONS INC.

Mr. Jim Miille, President, concluded the Study Tour with a technical review of the
facilities visited. Mr. Miille has participated in numerous projects involving the
Indonesia metal finishing sector and attended all of the facility visits during the U.S.
Study Tour.

Chemical Solutions, Inc. is a private consulting firm that specializes in environmental
issues, with a particular focus on the metal finishing industry.
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IV. STUDY TOUR SUMMARY AND CONCLUSIONS

The delegates all expressed interest in developing additional programs of technical
cooperation between the United States and Indonesia, based on the overall success

of the U.S. Metal Finishing Study Tour.

Many of the facilities visited implemented state-of-the-art technology and management
practices in both the plating process and waste treatment process. The technologies,
if adapted in Indonesia, could greatly enhance the production of the Indonesian metal
finishing industry, as well as reduce the industry’s burden on natural resources by
reducinig water consumption and the amount of wastes discharged into the

environment.

All of the delegates noted that they will bring back to their respective companies and
organizations new ideas regarding waste minimization management practices and
technology and health and safety practices.

Follow up activities identified by the delegates include:

® Additionci technology transfer of membrane tecnnology, e.g., EXXFLOW
system developed by Process Scientific Inc.

o Training on the use of industrial safety equipment and chemical storage
and handling.
o Training for senior metal finishing facility managers in the area of waste

minimization, e.qg.,:

counterflow rinsing techniques
drag-in-drag-out rinse techniques

- reactive rinses

- spray rinse application

extended drip time over plating tanks

o Develcp a database of available technologies that enhance waste
minimization.

12



APPENDICES

2%



APPENDIX A

CONTACT LIST

Metal Surfaces Inc., (December 6, 1993)
660 Shull Street
Bell Gardens, California 90201

Phone: (714) 521-4112
Fax: (213) 773-4055
Contacts:  Mr. Sam Bell, President
Mr. Bruce Nielsen, Plant Engineer

Electrolizing, Inc. (December 7, 1994)
1947 Hooper Avenue
Los Angeles, California 9037 i

Phone: (213) 749-7876
Contact: Mr. Jack Morgan, Plant Manager

Lawrence Livermore National Laboratory (December 9, 1994)
P.O. Box 808, '.-332
Livermore, California 94551

Phone: (510) 422-8342

Fax: (510) 422-1290

Contacts:  Mr. Jack Dini, Section Leader, Materials Fabrication Division
Mr. Chris Steffani, Senior Engineer

Wastewater Treatment Systems, Inc. (December 10, 1994)
1235 Elko Driv=
Sunnyvale, California 94089

Phone: (408) 541-8600
Fax: (408) 541-8615
Contacts:  Mr. Glen C. Neustedter, President
Mr. John Strandberg, Senior Chemical Engineer



Acteron Corporation (December 13, 1993)
851 Shasta Street
Redwood City, California 94063

Phone: (415) 396-5217

Contact: Mr. Patrick Burt, President

Schlage Lock Company (December 14, 1993)
San Francisco, California

Phone: (415) 467-1100
Contact: Mr. Jim Collins, Manager, Plating Department

Santa Clara Plating Co. (December 14, 1993)
1173 Grant Street
Santa Clara, California 95050

Phone: (408) 727-9315
Fax: (408) 748-0978
Contact: Mr. Thomas Coss, President

United Airlines (December 15, 1993)
Bldg. 49 San Francisco International Airport
San Francisco, California 94128

Phone: (610) 498-5797
Fax: (610) 770-4160
Contact: Mr. Steven F. Sulgit, Facilities and Engineering

News United Motors Manufacturing Inc. (December 15, 1993)
45500 Fremont Boulevard
Fremont, California 94538

Phone: (610) 498-5797
Fax: (610) 770-4106
Contact: Mr. Thomas W. Sinclair, Environmental Engineer

San Jose Water Pollution Control Plant (December 15, 1993)
700 Los Esteros Road
San Jose, California 95134

Phone: (408) 945-5300
Fax: (408) 945-5442
Contact: Mr. Alex Exster, Sanitary Engineer



Chemical Solutions, Inc. December 15, 1993)
400 Main S:reet
Pleasanton, Caiifornia 94566

Phone: (510) 426-1816
9510) 426-1889

Contact: Mr. Jim Miille, President
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