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I EXECUTIVE SUMMARY
 

On October 24th - November 5th, 1993 On the invitation of WEC, i, 
Warih Supriadi r-presenting 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 problem, 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 like 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. Warih 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. Ian 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,1993.
 
Ashok K. Jain, Regional
NCASI,Gainesville Florida ,meet with Mr. 


Manager Shoutern Region.
 

Wednesday,October 27th, 1993
 
Inc. Marlboro Mill, Bennettsille, South
Willamette Industries, 


Carolina, meet with Mr. Martin Barfield. Technical Services Manager
 

and Mr.Greg Fullenwider, Technical Specialist.
 

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


Recovery Manager..
 

Friday,October 29th,1993.
 
Union Camp Corporation,Fine Paper division Eastover,South
 

Carolina.meet with Mr. Wesley A. Foy Technical Control Manager. Mr.
 

James P. Witkowski, Environmental Engineering ManagEr and
 

Mr. Dough R. Lazar , Senior Application Engineer.
 

Tuesday, November 02nd,1993.
 
Weyerhaeuser , Pulp Division, Oglethrope, Georgia meet with
 

Mr.Russell K. Stevenson, Plant Environmental Manager and Mr. Frank
 

D.Wohhrley , Environmental Project Engineer.
 

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


Gellman,President..
 

to get information
The program the visit is meant several 

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 T-NTRODUCTION.
 

pulp and paper industry in US have an installation to
Generally all 

process waste water from the production. This installation had
 

been completed with primary clarifier and secondary treatment with
 

lagoon.
 

lignin from the fiber,pure
Delignification process is removing 

oxygen it's one agent which generally used in pulp and paper mill
 

such as Marlboro mill, Union camp and Wayerhaueser.
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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.
 

III.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

budget of 10 million dollar every year.
 

With 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 doing so, the organization help the industry which face
 some difficult in processing waste water or pollution and make some
improvement to increase the quality with 
 limited 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 based on 
risk analysis, it will

take lots therefore analysis be
of time the must 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 %

which amount approximately 6 million dollar.
 

the lab
The facility of in this office is complicated completed
with work shop, prepare sample room ,analysis room and some
 
analysis equipment as; 
 .
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1. Collecting air equipment, 
it 
can be used to take some air sample

from every part 
of the mill.
 

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,

C12, etc.
 

Periodically this organization send all 
the result of the 
research
to the industry which are member of the organization and also send
it to the government for further consideration when making some new
regulation. 
This organization is almost 
equal to TAPPI 
and EPA.
 

Therefore the existence 
of this organization

only to the is very helpful not
industry but 
to the government 
as well.
 

BEST AVAILABLE COPY
 



111.2 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 and 40
Mill % 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 lift station with b:r screen,
 
and has a rate of 
15 MGD and pumped to the primary clarifier. The
 
primary clarifier has a volume of 2,5 million gallon, a diameter of
 
195 feet, depth 9 feet with 
a rse rate 500 gpd/sg tt, and the
 
retention time is 4 hour it 
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 pumped 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
 
lagoon of about one acre.
 
If the hydraulic overloaded, the flow more than 15 MGD, it is
 
diverted from lift 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 to surge basin 14,7
is similar ,the capacity is 

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 
feet 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 II 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 wa'ter exiting from ASB II will enter ,he first of the
 

two polishing ponds. Each polishing pond cover 30 acre can be
 
is inch
filled to a depth of 15 feet and lined with 12 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 10,900 lbs suspended solid per day, 50 % of which
 
is expected to be removed and going to the polishing pond at least
 

only 5,450 lbs ( 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 Marlboro 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
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C 

water, leaving the mass organic material to be burned in the
 
remaining inorganic


recovery boiler to produce steam while the 


called green liquor. Another function of the recovery

chemical is 

boiler is to reduce odor.
 

LIME KILN ( Ahlstrom ) 

lime to make fresh
is to cook green liquor with new
Lime kiln 

white cooking liquor, for processing chips in the digester.
 

THE WASTE WOOD BOILER.
 

The waste wood boiler , has another name called Hogged fuel
 
tree bark
 can consume almost anything to produce steam ,

boiler, it 

, etc.
solid filtered from waste water 


ORGANIZATION
 

PLANT MANAGER
 
U 

I I I 

PAPER MANUFACT SERVC RECOVERY UTILITY
FIBER LINE 


-Digester -Paper machine 	 -Engineering -Recv boiler
 
-Spc maintenance ,-Evaporator
-Black Liq P -Pulp machine 


kiln
-Wood yard -Stock prep -Tecnical service -Lime 

-Waste Wat
-Quality cont -Finishing 	 -Quality contr T
 
-Water Treat
-Shipping 

-Quality cnt
-Quality contr 


TECHNICIAN; ( Independent )
 
- Give tools
 
- Basic maintenance.
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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,OCC,medium liner, bronze sack ,etc This
 
corporation has another branch in Canada and in Mexico.
 

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

With 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 pulp and paper need 3,5 - 4 MGD water consumption, ani 
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 Na7C0 3 as additive in this process and producing 
black liquor from the digester to be sent to the recovery chemical 
and Na2CO3 can be taken out in the recovery. In order to yield 
darker OCC , Na2CO3 in 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 is 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 pulping, 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 lagoon is covered with
 
plastic,and treating water need 5 days time, from this lagon wily
 
go to aerobic treatment.
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As the pulping process used Na2CO3 and Na2SO3, therefore 
the waste
 

aerobic system produced HS gas which
 
water after treatment in an 


is very hazardous a.d corrosive.
 

Aerobic process.
 

Treated water from the anaerobic process going to aerobic process.
 

capacity of 40 MGD, equipped with two type
The lagoon has a total 
aerator 4 aerator with 100 horse power and 16 aerator with 50 horse 

, it has a total 1200 horse power. Treated water in this 
power 


need 10 days time, this system has an efficiency of 95 %

lagoon 


waste water in - let has 800 - 700

removal. So if the quality of 


of this lagoon can be expected with
BOD, treated water flowing out 


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 flow sampling
 
analysis in the lab and
equipment to take some sample for 


monitoring station
 

which need to be processed ir waste
Beside producing waste water 

the mill also produce no contact
water treatment installation, 


water, which can be thrown directly to the creek, with the
 

temperature of 1050 F
 

RECOVERY CHEMICAL
 

goes thru three stage
Black liquor produced from the pulp plant 


evaporator to increase its concentration from 8 % to 40 %, and
 

two stage evaporator.
from 40 % to 50 % in 

the KILN (BARTELLOTT
Furthermore the black liquor is processed in 


diameter ) result of which
 - SNOW with 100 feet long and 10 feet 

sent to dissolver no 1. Both
sent to dissolver no 3 and the ash is 


of them finally will be in dissolver no 2 then to processed to
 

to be washed in washer filter.
Carbonate solution holding tank 


After passing the Carbonate clarifier, the Sodium Carbonate is kept
 

used in the pulp plant.
in the storage tank ready for 
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SOLID WASTE
 

Solid waste in this mill is handled in three types
 
fitst, 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
 
I
 

U Ii U U
 

CORRUGATING MC CYLINDER MILL P 0 W E R WASTEWATER
 

-Pulp mill -Boiler -Wastewater
 

-Secnd fiber -Electric -Watertreat
 

-Recovery chem
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4. UNION CAMP, FINE PAPER DIVISION, EASTOVER , SOUTH
III. 

CAROLINA
 

Union camp pulp and paper division is located in Eastover, South
 
acre for it's
cunstruction area, and 150
Carolina with a 4000 acre 


mill. With 800 employees which it separated in to four shift.This
 
river water for the
mill only produce fine white paper. They use 


fresh water for one ton product
production ,they need 1400 gallons 


A PAPER MAKING PROCESS
 

This mill has two paper machines and one pulp machine
 

Paper machine I.
 

-Starting operation in August,1984 all the equipment is from Voith 


III capacity this machine 660
 

-Duo former, with a capacity of 800 ton per day producing fine 

paper 46 - 55 gsm. 

Paper machine Il. 

Start up in July, 1991 Producing fine paper 35 - 46 gsm the 

equipment is from Beloit Bil Baie 

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
 
soft wood and hard wood and starting
produce two kind of pulp i.e. 


operation on April, 1991. They produce 330 ton of pulp for the pulp
 

market.
 
pulp.
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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 II 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 I. 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.
 

no
Treated water from ASB I goes to ASB no 3 and ASB II goes to ASB 

4. 

Effluent holding pond
 

From the secondary treatment, the treated water is-stored in the
 

effluent holding pond which finally lead to the river through
 
so
diffuser. This treated water has 10 ppm BOD, and is the TSS
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C. AIR POLLUTION CONTROL
 

In the process of production , this mill also produce gas such as
 
S02, 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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II1. 5 WEYERHAEUSER PAPER Co, OGLETHROPE, GEORGIA.
 

This mill is founded in 1978 located
Producing 750 in Oglethrope, Georgia.
ton pulp per day, all 
 the product
market. The first time to 
is for the pulp
produce i ton 
pulp
17,000 gallon this mill consume
fresh water, but 
now 
 water consumption
to 10,000 gallon per 

is reducec
 
ton product.
 

In the delignification process the mill
with recovery plant, 
uses 100 % Oxygen,furnished


evaporator, 
recovery boiler to 
reduce air
pollution.
 

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

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 material 
in pulp making,
there 
are two ways can be done 
;
 
- Making chips in the mill with wood as raw material 
 to be
in slasher, and sent cut
 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
After filtering back in the chipper process.
in 
 the scalping screen,the active chips
result of as the
the process 
are sent 
to the next process that is
digesting process.
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DIGESTING.
 

After the previous process the chips the go
vessel where then it to the impress
will ­go 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, to
pulp enter 
 2 stage brownstock 
diffusion
washer, finally and
 
to high density
 

storage.
 

Chips,after passing 
filter in 
knotter, 
 enter in 
to decker
oxygen reactor, then going to blow tank and further 3 
and
 

-stage-oxygen

-washer.
 

It finally going 
to 
the pre bleaching tank. There are
each two tarks
having the same capacity of 250 MT 
. Chips is readybleaching process and finally to 
for
 

become pulp.
 

BLEACHING PROCESS.
 

In the bleaching process 
a good pulp need caustic soda and oxygen
to be pumped to the top tower 
( to get a good mixture ) then goingto the diffusion washer stage.
 

Then C102, H2S04, Na2CO3 is 
added to 

tower 

the pulp and pump to the D2
( for washing with white water 
)
 

Finally the pulp are 
kept in

mill has high 

high density storage. This
two density storage which each of them has
capacity of 210 ADMT. 
the
 

STOCK PREPARATION AND DRYER.
 

Pulp from high density storage, enter to machine chest
capacity, through Silo and 
with 15 MT
 pressure 
screen
pressed and to fourdriner.Pulp
dewatered 
in this machine
series of dryer 

and heated on the dryer, a
contain 
29 phases,
scaled and labelled and stored in 
final pulp from jumbo roll


the warehouse. This warehouse
is able to file it up to 
10,000 MT, with 
ready to 
be sent to the
costumer.
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B. WASTE WATER TREATMENT
 

Primary treatment. 

from the mill flow in to canal with a bar screen goingWaste water 
to a primary clarifier,with 1,75 million gallon treated waterit
 

has 3 hour resistant t.ime. 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 hal
 
basin placed before the bar screen.
prepare on emergency spill 


Secondary treatment.
 

Treated water from the primary clarifier goes to firstlagoon, of 29
 

acre it has 15 million gallon, with 12 aerator. Treated water in
 

the first lagoon has retention time for 5 days.treated water
 
goes to the second one covering 22
leaving the first lagoon 


acres with 6 aerators, it has resistant time for 9 days.
 

Stabilization Pond
 

In order to make treated water to become cleaner, from the second
 

lagoon it goes to the stabilization pond, this pond equipped with
 

1 aerator covering 25 acres and treated water has 10 daysresistant
 

time
 
Beside that, the installation has a holding pond with660 million
 

gallon capacity, which function for keepingtreated water from the
 

stabilization pond.
 

This treated water need 24 days resistant time as long it is
 

treated ; Before treatment in this installation the in-let effluen
 

has 500 ppm BOD. After treatment, the out let is expected to onl7
 

35 ppm BOD.
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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 liquor 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 
ip 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 liquor.

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 smell 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 " finally

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.
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G. ORGANIZATION
 

PLANT MANAGER
 
U
 

LAND TIMBER
 
I 

I 

Land MNG 	 Hav casting
 
Harvesting
 

I
 

MANUFACTURE
 

U
 

Wood Yard Production Tecn Eng Maint Sys 	 Utility Inform Sys
 
- Pulping -Q C 	 - W W T
 

- Landfill
 
- Environment.
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IV CONCLUSIONS AND RECOMMENDATIONS.
 

Conclusion consists of three groups
 

a. Technology.
 
b. Management and organization.
 
c. 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 equipmer. needed to preserve clean and healthy surrounding.
 

We can shy as the industry as high responsibility to the
 
environment and the regulation is very, very STRICT.
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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
 
easily handle it This is 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 9000 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 decisionthere 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 in Indonesia to 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 in Indonesia by inviting several Industrial
 
representative in Indonesia to have a look directly at the pilot

project waste minimization and assessment. The place can be chosen
 
in one of the mill in Indonesia
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preparation
1 4#6Sampal 
NASI ,GaifeSSille.
 

in NCASI Gainessville
HPLC instrument 
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Separate gas Analyser, in NCASI
 

Newest HPLC
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Marlboro Mill
 

Wood Yard 
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Primary Clarifier Effluent treatmant
 

Lagoon, in Marlboro Mill
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Recovery Boiler and Chemical
 

Press Part Paper machine
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. mi Size press in papermachine
 

,LM,EyDouble 
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mom 	 Union Camp,Pulp 

and Paper mill 

Iyan S, Dough L, Darono,
Zulkifli, Foy, 	Widya, Secretary. Warih, 

( from left to right ) in Union Camp backgroundHendayani, Charles 
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erhui
 

Weyerhaeuser Pulp Mill
 

meeting in Weyerhaeuser Pulp Mill
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Iyan S, Darono, Russel K, War
 
vii dy. T, Frank D W, 


after meeting in Weyerhaeuser.
Zulkifli,Hendayadi 


High Pressure storage Tank Weyerhaeuser. 

BEST AVAILAP1. E CO-PY < 



Meeting with Vice Precident WEC,in New York office
 

Meeting with Dr 	Isaiah Gellman, President NCASI,in head office
 

260 Madison Avenue,New York.
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World Environment Ccn"cr 	 419 I1'irk Avcnuc South Suitc 1800 New York, NY 10016 US 
Tc!: (212) 683-4700 Tclex: 261290 Enviroccru FAX: (2!2) 683.505 

AGENDA FOR U.S. STUDY TOUR
 
INDONESIAN DELEGATES
 

Saturday, October 23, 1993 

o 	 Gainesville Fl 

CCH arives 


o 	 Fairfield Inn Mariolt Hotel 

6901 NW 4th Blvd. 

Gainsviite, Fl 32606 

Tel: 904 332 8292 

Fax: 904 332 8292 

(same as tel - wait for them to 

switch over when faxing) 


Sunday, October 24, 1993 

a Gainesville, FI 
0 Delegates arrive 
o 	 Fairfield Inn Mariott Hotel 

(same as above) 

Monday, October 25, 1993 

,) 	 Gainesville, FL 

o 	 Meeting at NCASI 9:00am 
o 	 Mr. Ashok Jain 

Regional Manager
 
34.,4 SW 24th Avenue 

Gainesville, FI 32607 

Tel: 904 377 4703 x 224. 

Fax: 904 371 6557 


a Fairfield Inn Ma'riott Hotel 

Tuesday, October 26, 1993 

o 	 Travel to 

o 	 Florence, SC 
a 	 Ramada Inn Hotel
 

2038 West Lucas Street
 
Florence, SC '29501 

Tel: 803 669 4241 

Fax: 803 665 8883 


Wednesday, October 27, 1993 

0 	 Bennettesville, SC 
Meeting at Willamette Mill 
9:00am 
Mr. James Myers 
Plant Manager 
P.O. Box 673
 
Bennettsville, SC
 
Tel: 803 479 0200 y /(,j
 
Fax: 803 479 0608
 
Ramada Inn Hotel
 

Thursday, October 28, 1993 

0 	 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 
0 	 Meeting at Union Camp 9:00am 

Mr. Wes Foy 
Technical Control Manager 
P.O. Box B 
Eastover, SC 29044
 
Tel: 803 353 7700
 
Fax: 803 353 7981
 

* Ramada Town House 

Saturday, October 30, 19'93 

0 Travel to 
0 Atlanta, GA 
0 Embassy Suites Hotel 

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

3<
 



Sunday, October 31, 1993 

4 Atlanta, GA 
a Freo day Q 
0, Embassy Suites Hotel 

Mondzv, November 1, 1993 

0 Travel to o Perry, GA 
o Comfort Inn Hotel 

1602 Sam Nunn Blvd
 
Perry, GA 31069
 
Tel: 912 987 7710
 
Fax: 912 987 7710 (same as tel
- wait for switch over) 

Tuesday, November 2, 1993 

* Oglethrope, GA 
e Meeting at Weyerhauser 9:00am 

Mr. Russell Stevenson 
Plant Environrmental Manager 
P.O. Box 238
 
Oglethrope, GA 31068
 
Tel: 912 472 2527
 
Fax: 91 1.472 5508

Comfort Inn Hotel
 

Wednesday, November 3, 1993 

o Travel to 
* Atlanta, GA/New York 
o 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 NCASI 9:Qaam

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 

Delegation departs from New 
York, to Indonesia­
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PULP AND PAPER 
OCTOBER 23 

STUDY TOUR SCHEDULE 
- NOVEMBER 3, 1993 

Sat. 23 Sun. 24 Mon. 25 Tues. 26 Wed. 27 Thurs. 28 Fri. 29 

Gainesville, Fl. 
CCH Arrives 

Gainsville, Fl. 
Delegates Arrive 

Gainsville, Fl. 
NCASI 
Ashok Jain, 
Regional Manager 

Depart 
Gainsville, FI for 
Florence, SC 

Drive from 
Florence, SC to 
Bennettesville, SC 
Willamet Mill 
James Myers 

!Plant Manager 

Drive from 
Bennettesville, SC 
to Columbia, SC 

Columbia, SC to 
Eastover, SC 
Union Camp 
Wes Foy 
Technical 
Control Mgr. 

M 
tl) 

> 

Hbtel: 
Fairfield Inn Marriott 
6901 NW 4th Blvd. 

--

Hotel: 
Fairfield Inn Mariott 
6901 NW 4th Blvd. 

Hotel: 
Fairfield Inn Marriott 
6901 NW 4th Blvd. 

_Street 

Hotel: 
Ramada Inn 
2038 West 
Lucas Street 

Hotel: 
Ramada Inn 
2038 West Lucas 
Street 

Hotel: 
Ramada Town 
House 
1615 Gerwis 

Hotel: 
Ramada Town 
lotJse 

1615 Gervais 
Street 

"71 

:-3 

Sat. 30 Sun. 31 Mon. 01 Tues. 02 Wed. 03 Thurs. 04 Fri. 05 

Drive from 
Columbia, SC to 
Atlanta, GA 

Atlanta/ Free Day Drive from Atlanta, 
GA to Oglethrope, 
GA 

Oglethrope 
Weyerhauser 
Russell 
Stevenson 
Plant Env. Mgr. 

Drive to Atlanta 
Depart for NY 

NY,NY 
NCASI 
Dr.lsalah Gelman 
Vice President 

Delegates 
depart from NY 
to Indonesia 

0 
Hotel: 
Embassy Suites 
3265 Peachtree Rd 

Hotel: 
Embassy Suites 
3265 Peachtree Rd 

Hotel: 
Comfort Inn Hotel 
1602 Sam Nunn Blvd 

Hotel: 
Comfort Inn 
Hotel 
1602 Sam Nunn 
Blvd 

Hotel: 
Roger Smith Hotel 
501 Lexington 
Avenue 

Hotel: 
Roger Smith 
501 Lex. Ave. 



"OUR ENVIRONMENT...A SILRED COMMTMIE"
 

INDONESIA 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 A.M. EFFLUENT TREATMENT 

10:30 A.M. AIR POLLUTION CONTROL 

11:00 A.M. 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 P.M. EXIT 
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APPENDIX D 3
 

UNION CAMPEastover ,SC
 

BEST AVAILABLE COPY 



.... , .....• -. ,2 . ., % 

EASTOVER HILL FACT SHEET
 

UNION CA1YP CORPORATIOh 
FINE PAPER DIVISION
 

EASTOVER, SOUTH CAROLINA
 

EO I PAPER MACHINE 
 EO II PAPER MACHINE 

2.edium Weight Fine Paper * Light Weight Fine Paper
 
(46-55Basis Weight) 
 (35-46 Basis Weight)
 

v Design Rate: 
 600 TPD - Design Rate: 660 TPD
 

. Phase II Rebuild Design
 
Rate: 800 TPD
 

* Equip~enit: 
 m Equipment:
 

Voith Zuofomer Twin Wire 
 Beloit Bel Baie III Paper

Paper Machine 
 Machine
 

272 inches Wide 
 372 Inches Wide
 

3000 FPM Maximum Speed 
 4400 FPM Maximum Speed
 

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

PULP MACHINE
 

Bleached Kraft Pulp
 

Softwood Pulp - EASTOCELL
 
Hardwood Pulp
 

" Design Rate: 500 TPD
 

" Equipment:
 

Valmet-Ahlstrom Wet End
 

192 Inches Wide
 

215 FPM Maximum Speed
 

Flakt Compact Dryer
 

Lamb Cutter Layboy and
 
Bale Line
 

Start-Up: 4/91
 

3VN (7/2401) 



EASTOVER MILL STATISTICS
 

UNION CA4MP CORPORATION 
FINE PAPER DIVISION
 

EASTOVER, SOUTH CAROLINA
 

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

Design Rate: 
 1800+ Tons Per Day Total Producton
 
1500 Tons Per Day Fine Paper

300 Tons Per Day Bleached Pulp
 

Location: 
 30 Miles East of Columbia, South Carolina
 

Employees: 
 Unio i 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 Freight Carriers 
 33 Million
Annual PropertQ Taxes (Phase I) 
 12 Million
 

*Amounts spent in South Carolina
 

Post office Box B, Eastover, South Carolina 
29044, Phone: (803) 353-7653
 

SV I/I . 0OAC:.593 

04T AVAILABLE COPY 



SI. UDGE (COMMERCIAL DISPOSAL) 

SANITARY 

TREATMENT" [AKU 

LEAC PLANT B-.CKfl-UP 
,DEI[UNERALIZERS CLARIFIEROA 

r>CHIEMICAL PREPARATION 

CDI -- I NO.i CLARFIER SURGE 

m POND 
--I __ _<](COMMERCIAL _EUGEPM

DISPOSAL) SLD
DEWAT G SLUDE PUMP 

,WOODYARD (INTERMITTENT) ~ BRS E 

N NO.1 & NO.2 
¢3 iPOWER AND RECOVERY 

O. 
-

pNO.1 & NO.2 EVAPORATO_
C AU S TICIZIN G D 

_____,____"_,__-____ 

MO__ 
_"_Ar_-__. 

BSPLITTER BOX 
,80.1 PULP DRYER BAR SCREEN . . .. ." 

EFFLUENT 
MEASUREMENT 

DIFFUSERS /"Jl . ' 1 .,'..J-. ' 

pTE F IHOLDING POND 1,-TAo 
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THE ROAD TO SUCCESS
 

Well Prepared Applications 

Productive Dialogue with DHEC 

o Valuable Public Input 

e Commitment to Permit Limits 

o Honor Those Commitments 

o Open & Ongoing Communications 
with Neighbors 

o Proven Environmental Record 

DEVELOP AND MAINTAIN A
 

HIGH ENVIRONMENTAL ETHIC
 

• 11
 



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, 

DiTRIBUTION, 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 A\'PILABLE COPY
 



SAFETY, AND FORESTRY (CONT)ENVIRONMENTAL. HEALTH. 

CUSTOMERS,TO COMMUNICATE WITH EMPLOYEES, 


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 

THE IMPORTANCE OF SOIL CONSERVATION,RECOGNIZES 

AIR AND WATER QUALITY, WILDLIFE AND FISH 

HABITAT, AND AESTHETICS. 

% SFPT AVAILABLE COPY 
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BI is/ilcs"SiC(S .cClz 
and must mar'ch izlep ENVIRONMENTAL 1OIJCIY 
wi/b asq/s,andpleasing 
enuirou0111 ent.)) 

Jack Cicighton' 
President 
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RespcCt for tie environnient runs

deep at Weyerhaciscr. 


WO'rC proud of our long tradition of 
Concerm for - :ind :tewaidship of ­world \Ve inhabit: l:nd, water, air, fish, 

the 

wildlife and, of course, our forest. 

\eyerlaetser pioneered the AiericanTree Fa-irm system by establishing the 

feaiblter adveshlt.\V e pla ndutybfore:,ts after harvest.sil)ility andi clesiability of replantingWe led thle indulstly 
in leVising ways of treating industrial 
wastewater to minimize ie impact on 

streams and rivers. 
 And, in 1971,
Wt-yerhaeuser was one of tile first forest 

pioducts companies 
to enact an environ-
iCnttl policy. 

Since then, ou" policy has been fu,'her 
jefined and strengthened as we'\'e 
learned more about tile impact of our:I(ciities 1.1)01 the environment, 

Stated lriefly, our goal is tht Weyer-
IMttuser and its employees Wvill cOltinu-
ouzsly seek to harmonize out Opec:ions
% lit te requirements of :Isal 

environment. 

O ttrlo l oli c gaid e us ilml 
:ch uie\itl this li. ......t i 10t . ghr 

BEST AVAILABLE COPY 
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Wcyerhaeuser employc.es at all

levels will: 


1. comply vith all cnvitonnticn.il la.1 

and regil:tliolis. 


2. n~'roiiiincaliniat~s opublc le~ilii :iiilidenlify, tunders;anI and iespond toptlliC h1C:nl111-111 ~lel v ito llCetat1l f: l illlp.11tIN 

our OxlrticimIs :111d the use of our p1o10ducItsrices. 

ntin elpetiiiizto3. conseive enleigyIby enslt, ing efficient t.m1lization.ind natiml resource:; 

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


the job. 


In addition,
 
Weyerlaeuser managers will: 


5. factor environmental laws and regula-
tions into strategic planning and decibion-

making piOcesses. 


6. e'ahlute environmental perfoiiance
tirough use of tools such as internal audits 
a:iid exception reporting.

7. potllote [he developlicit and :t1cop-
rleasingciotn of .'sciuilicaly boluwd alul balced 
Ournvi me li policies, I-iiid usvirotniuent~lrlic pnv ,u le ll 1 ies.l..| and r~cgd:uion. . 

t t i\'. .ipiiio .t Of a1dlli il .tncait.. ill 
e t tltl :tl hI'.l atgislive :i d r211toIc-naking6t 

I~t\it iv~ic It lt ilc ictt'iitls \witl ted
ilic it il.ttic ii i idi :1I'i .t . 


,t). ~~~~~th.111dJ tmplcl\OIt) cl i .'th t.. Ituh 
-L-dustab 

.1 -it",tli i it t . ,,. t-ttj, .. t ,-,,, ,ts iccititt 

(lptlltI1 h i . 

10. Ie held :ccotint:t)lb 'or evimninntal
lisf,,, Is.meli :ic h . Facility and unit 

nlaige s will: 
* Promtny repol non-compliance condi­

lon 
* ciake corrcive action. incling curiil­

intitientof Opctnttioii,oci tion, ince hicait­if ne.cess:niy, to prteventt ll :lnrl. 

11.
1tnd iccognize .,pl).tioi environmcntal 
ciforiiiance by~ cricouvi-~ng and jewardingCili)loycec-osige'stoioisine for improving environ­m na 


nienial perloIiance.
 

12. develop and coniintinic:,. to appto­
priace local autlorries czavironuaitil incident 
erneigeocy plans fo any operations that ioe
 
a significant offiskoff-rite impacts.
 

13. respond openly and promptly topublic inquiries about enviioinmet:l 
issuesinvolving the comlanyi and initiate conintmi­cations with othes %%ho mi;;ht be. allected. 

14. work in good fEaith with non-govern­

mental oiganizatiuls and individuals to

resolve en\ironiunt: ,laty problens.


15. idopt interitl enviiioinental stan­
lards for sirlttion.lti 4oactltt:tely covered by 

curieiit lav oi ac tlurte, or wliie ee 
ICliC\ e letl .morle 5Iriiv,s.en stir.s :2tc necery 
to protect the ct 

to prot t .( c ol 111dStA thet16iivi' .l:; oi%\1. 0 

(LI ntilticathI 1 C I)JOIX-t OAiict'MU4 C f10r CiViflliltli.n­. 

td f o 
Ill d te iio, 

ie O fficc of (he l itvi om t. t will: 

t ' I it I OL Il'lilll.; 4 1 l ist." t tl ll lml1N. -. 1)1%(u.111 c'l iioll 

http:cnvitonnticn.il
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MOST-RECENT TECHNICAL BULLETINS
 

624 2/92 	 USER'S GUIDE FOR THE CORNELL MIXING ZONE EXPERT 
SYSTEM (CORMIX)
 

625 3/92 	 DEVELOPMENT OF A METHOD FOR DETERMINATION OF
 
EPICHLOROHYDRIN AND EPICHLOROHYDRIN-POLYAMIDE
 
RESIN BY-PRODUCTS IN WORKPLACE AIR
 

626 3/92 	 A SCREENING STUDY OF THE TREATABILITY OF
 
DIOXINS AND FURANS IN BLEACH PLANT FILTRATES
 
AND MILL WASTEWATERS
 

627 3/92 	 MARINE CHRONIC BIOASSAYS - TECHNICAL 
EVALUATIONS AND EFFLUENT RESPONSES WITH THE 
ECHINODERM SPERM/EGG TEST 

628 3/92 	 EFFECTS OF FOREST MANAGEMENT ON SOIL
 
STORAGE
 

629 3/92 	 NATURALLY OCCURRING ORGANOHALOGEN COMPOUNDS
 
- A SURVEY
 

630 3/92 	 EFFECTS OF CHLORINE DIOXIDE SUBSTITUTION ON
 
BLEACH PLANT EFFLUENT BOD AND COLOR
 

631 6/92 	 THE EFFECTIVENESS OF BUFFER STRIPS FOR
 
AMELIORATING OFFSITE TRANSPORT OF SEDIMENT,
 
NUTRIENTS, AND PESTICIDES FROM SILVICULTURAL
 
OPERATIONS
 

632 5/92 	 1991 REVIEW OF THE LITERATURE ON PULP AND PAPER
 
INDUSTRY EFFLUENT MANAGEMENT
 

633 6/92 	 A COMPUTERIZED NON-LINEAR LEAST SQUARES
 
ALGORITHM FOR ESTIMATING THE PARAMETERS OF THE 
DUAL FIRST ORDER LONG TERM BOD MODEL (NLS-DFO) 

634 6/92 	 STATUS OF THE NCASI CUMULATIVE WATERSHED 
EFFECTS PROGRAM AND METHODOLOGY 

635 7/92 	 PHYSICOCHEMICAL TREATMENT OF BLEACH PLANT 
FILTRATES AND FINAL EFFLUENTS FOR THE 
REDUCTION OF CHLORINATED ORGANIC'"COMPOUNDS 

636 7/92 	 AN ANAYSIS OF KRAFT RECOVERY FURNACE NOX 
EMISSIONS AND RELATED PARAMETERS 

637 7/92 	 STORM WATER FROM LOG STORAGE SITES: A
 
LITERATURE REVIEW AND CASE STUDY
 

638 9/92 	 MARINE CHRONIC BIOASSAYS - TECHNICAL
 
EVALUATIONS AND EFFLUENT RESPONSES WITH THE
 
BIVALVE EMBRYO/LARVAL TEST
 

9/92 CESIUM-137 IN INDUSTRIAL WOOD ASH:
 
CONCENTRATIONS, FATE, AND HUMAN HEALTH 
RISKS
 

639 



?AGE 2 MOST-RECENT TECHNICAL BULLETIN
 

640 9/92 


641 9/92 


642 10/92 


643 9/92 


644 1/93 


645 1/93 


646 2/93 

647 3/93 


648 3/93 


649 5/93 

650 6/93 

651 8/93 

652 8/93 

653 9/93 


654 10/93 

SULFUR CAPTURE IN COMBINATION BARK BOILERS
 

SOLID WASTE MANAGEMENT AND DISPOSAL
 
PRACTICES IN THE U.S. PAPER INDUSTRY
 

AMBIENT CHLOROFORM CONCENTRATIONS IN THE
 
VICINITIES OF BLEACHED PULP MILL EFFLUENT
 
TREATMENT SYSTEMS
 

CHEMICAL COMPOSITION OF PULP AND PAPER
 
INDUSTRY LANDFILL LEACHATES
 

THE SIGNIFICANCE OF PAPER IN MUNICIPAL
 
SOLID WASTE COMPOSTING
 

PREDICTING BLACK BEAR HABITAT SELECTION
 
FROM FOOD ABUNDANCE UNDER THREE FOREST
 
MANAGEMENT SYSTEMS
 

EMISSION FACTORS FOR NO,, SO 2 , AND VOLATILE 
ORGANIC COMPOUNDS FOR BOILERS, KRAFT PULP 
MILLS, AND BLEACH PLANTS 

EVALUATION OF XAD-2 SORBENT TUBES AND 
DETECTOR TUBES FOR DETERMINATION OF 
EPICHLOROHYDRIN AND BY-PRODUCTS OF 
EPICHLOROHYDRIN-POLYMIDE RESINS IN 
WORKPLACE AIR
 

GROWTH VARIATIONS IN OLD-GROWTH DOUGLAS-

FIR FORESTS OF THE PUGET SOUND AREA
 

AN INVESTIGATION OF FACTORS THAT INFLUENCE 
CHLOROFORM GENERATION FROM RECOVERED PAPER 
FIBER BLEACHING WITH HYPOCHLORITE
 

COMPILA''ION OF 'AIR TOXIC' EMISSION DATA FOR 
BOILERS, PULP MILLS, AND BLEACH PLANTS
 

FORESTRY, WILDLIFE AND HABITAT IN tHE EAST (AN 
ANNOTATED BIOLIOGRAPHY) 1986-1990
 

A LABORATORY AND FIELD EVALUATION OF PORTABLE
 
GAS CHROMATOGHRAPHS FOR MEASURING REDUCED
 
SULFUR COMPOUNDS IN KRAFT PULP MILL WORKPLACE
 
ATMOSPHERES
 

AQUATIC COMMUNITY EFFECTS OF BIOLOGICALLY
 
TREATED BLEACHED KRAFT MILL EFFLUENT BEFORE 
AND AFTER CONVERSION TO INCREASED CHLORINE 
DIOXIDE SUBSTITUTION: RESULTS FROM AN
 
EXPERIMENTAL STREAMS STUDY
 

REGRESSION MODELS TO ESTIMATE ADSORBABLE 
ORGANIC HALIDE (AOX) LEVELS IN BLEACHED KRAFT 
MILL WASTEWATERS... 

C76f AVAILABLE 



mOST-REcrSPECIAL REPORTS 

92-03 2/92 


92-04 3/92 


92-05 3/92 


92-06 4/92 


92-07 5/92 


92-08 5/92 


92-09 7/92 


92-10 9/92 

92-11 9/92 

92-12 12/92 


92-13 11/92 


92-14 1/92 
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1. Executive Summary / Introduction.
 

The word Environmental Center ( W E C ), Hirough a cooperai­

tive agrement with the United State Agency of International 

Devalopment ( U S A I D) in Indonesia and Enviromerital Impa:t 

Management Agency of Indonesia (BAPEDAL) Organize a U.S. 

Study tour for six Indonesia Reprentative 

Participating in the assesment were: Ms. lendrayari
 

(Institut for Research and Development of ColIu lo.;(: ladi:; 

try), Mr. Iyari Suwargono(Eriviromental Impact Management 

Agency Of Indonesia), Mr.Zulkifli Lubis (tndah Kiat Pulp 

Paper Cor.), Mr. Darono Wikanaji (P.T. Kertas Leces), Mr. 

Warih Supriadi (P.T. Surabaya Agung), Widya Tyahyana (P.T. 

Pakerin). 

U.S. Study tour was held on October 23-Rovembers- 193.3 The 

objectives of the visit to provide Managers and design Engin­

r :r ; With Inl.erisi'e training in Waste minimization progrnm 

and practices in the pulp arnd paper Industry in the U1S. And 

after return to Indonesia, the study tour participant; will 

conduct a waste minimization Workshop for Indonesian pulp ur~d 

paper Industry detailing their experiences in the u.S. 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 management, Waste Manage­

ment and Waste minimization programs.
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II .Finding 

The National Concil of the paper Industry for Air and Stream 

Imfrovement ( N C A S I ) 

The National Council of Pepar Industry for Air arid Stream 

Improvement ( N C A S I) is Institut for Research, founded by 

Pulp & Paper Assosiation . This Institut usually does the 

Research 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 in Origon, Boston, Qainsville and Medingham.
 

Wich Hundred Employees and spendi USD 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 published for the members of the Assosiation only.
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11.2. 	Willamette Industries Inc
 

The Marlboro Paper Hill.
 

Willamette Industries was founded in 1906 as the
 

Willamette Valley. In 1067 Willamette Valley and several
 

related firm merged to form Willamette Industries Inc. Its
 

stock became publicly fraded in 1968.
 

Today Willamette is a diversified, Integrated forest
 

product company with 75 manufqcturing fasilities arround
 

the United States. Willamette owns or controls over 1
 

million acres of timberland nationwide. Of the total,
 

approximately 10i.O00acres 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,
 

hlumber, plywood, particle board, medium density, fiberboard
 

and value-added wood products. These manufacturing facili­

ties are 64% energy self-sufficient.
 

II.2.a. The Marlboro Mill.
 

Thre Marlboro Mill, Located on 1.800 acres just South
 

of bennettsvillen south Caroline along the Great Pee Dee
 

River, operastes with the most advanced technology avail­

able to the pulp and paper industry.
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Started in Pee 1990,produces 245.000 tons annually of 

paper with 291 employees Since day one of the Marlboro 

Kill project, willamette has been dedicated to stoffing the 

MWill With people from the local Area, Willameterlooked or 

ar. 1 founri highly motivated people with exceptional learning 

abiliLy arid mechanic"I aptitude. 

As Lmployees, their training will oontineu Lhrogho,Jt.
 

their careers, enabling then to grow along with the mill. 

The Resulting work force in comprised of peop]e with Lh, 
initiative, dedication and knowledge necessary to keep Lhe 

Hill running Smoothly and efficiently.
 

The Mill ases a participative management approach 

where in everyone is a member of a team, this is an fll 

saloried work force concept designed to employ the: mind, 

riot. just. body. 

Safety is also an important part of the sistem, *,m­
ployees are encouraged to suqqest ways to improve t.he 

Mill's safety Willamette provedes all the necessary s:iftety 

trainning and equipment for for every job in the Hill. 

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
 

0echatical to keep the Mill running at peak performance.
 

Willamette practicing predutive maintenance, the means
 

using the latest technology to constantly analyze vibra-
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tions, tempratures and hibrication to keep problems from
 

developing.
 

This Mill doesn't have a central maintenance depart­

ment like most operations. Irtead, each technician re­

ceives maintenance t:ainning 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. 

Tf.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 torm of chips form harvest opcr.ttions and
 

milling lettovers form Willamerte's Plywood plant in ches­

ter, s.c. and other wood productsfirms, also uses whole
 

trees From pulpwood thinnings from willamete's nearby
 

timberlands 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 I of hardwood and 40 % of
 

softwood.
 

The chips qo on different convigors to chip piles
 

where they are stored before heading to the diqester'.
 

Marlboro has six digesters, each of which works like a
 

large pressure looker. Apre-measured amount of hardwood or
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softwood go into the digestf-r, the while couking lig ow ij ; 

added on the digester i,; closed. The chips cook for about i 

1/2 hours. 

The purpose of this stage is to separate the iigain 

or nature's glue, from the wood fibers. Malboro uses an 

extuoided cooking process to remove more liguin Prior to the
 

Bleacking Stage. This is important because lest; liguiri 

means the is less to the bleach. The removed liguir, goes to 

the Recovery Cycle.
 

Malboro 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 mix­

ture is washed and goes to the oxygen delignification
 

process.
 

Oxygen delignification is a highly-efficient process 

which uses oxygen is very gentle on the fibers while it 

attacks the liguinin. At this point , the pulp oontains 

tomostly fiber and very little liguin, allowing Marlboro 


use a more environmentally friendly three-stge 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. Marlborousus 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 added to the pulp 	from the high-density tanks
 

bringing the consistenly to 99,5% water and 5% fiber. This
 

mixture is delivered to the paper machine and spread evenly 

on to a fabric mat that will carry the mixture as it is 

dcwntured by gravityand suction. Another fabric is placed 

toon top of the sheet for farther water water removal ard 


makc 4.he paper more symmetrical.
 

The , Now able to move without the aid of the fabric, 

goes through as'eres of presses to remove more water. Marl­

boro then runs the: paper though one extra press, giving the 

a
paper superior uniformity, The paper passes through 


series of 47 drayers heated with steam. Starch is applied
 

to give the paper better printability. After passing
 

a
through an additional 18 dryes, the sheet goes through 


set of vertical calender stacks for further smoothness and
 

to control thickness.
 

to 	 the'T'he finished paper is wound on the real at 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.
 

1I.2.C. Protecting the Emvironment
 

Marlboro's Environmental 	 commitment can be seen in 

mill's operation. Removedvirtually every focet of 	the 


bark, spent pulping lignou3, sender dust and rejected chips
 

burned to create steam instead of going in to a waste
 

stream.
 

are 
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The removed of liguin is done in an enviromaertally
 

sensitivemanner. Pure Oxygen is one ajent used to remove
 

lignen Marlboro also uses and extended cooking procest; 
 Lo
 

the majority of lignin is removed very early in 
the papr
 

making process.
 

Teking more lignin out of the pulp mixture means there
 

is less to bleach and fewer bleacking stages are needed.
 

Becouse the 
lignin goes into the recovery cycle,ther- is
 

more to 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 lift station is at pumps
15 MGD and 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 Million 

galons , a diameter of 195 feet, a side wall depth of 9 

feet with arise rate of 500 gpd/sg.ft. and an hydrautic 
rentetion time of 4 hoursat 15 MG.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, is pamped to screw press and de­

watered to approximetely 50 * soled contentn The 
 screw
 

press is expected to handle about 17 dry tons per day of
 

sludgebut is 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. Aptimp 

is used to meter wa-;t-e water in the surge basin back jnto 

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. I 

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 I
 

the life Station or ASB. This Spill basin can also a;o
 

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 baE;in, 4
 

14,7 million gallon covering 3 acres and ,5 feet deep.
 

- Secondary Trudment
 

After the waste water leaves the primary clasifier. it 4
 

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 90 Million
 

gallons. A second basin, ASB # 2, has the same dimensions 4
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as ASB S 1. and is operated in series with ASB 1 1. Based 

on aflow of 15 MGB. AND 30,200 lb. BOD/days, These basins 

provide 12 days rentention time. 6 perbasin at an Organic 

loading rate of 1,3 lb BOD/day/1000 cubic foot. Thirteen 

Mechanical aerators, 9 in ASBsl. and 4 in ASB 42. 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 ,nrefficency of npproximutely 90 Z BOD r-moval. 

Each ASB 13 lined with 24 inchis of compacted active
 

clay, as are the Surge and spill basins andkas conerete pad 

on the basin floor beneath each aerator. Biological folids 

production in each ASB will be limited by maintaining the 

dissolved oxygen (DO) level between zero ppm and one ppm. 

At this DO level, abaut 0.4 lbs of biological Solids should 

be produced for each lbs of BOD removed with an overall 

production rate of 10900 lbs of suspende solids per day. 

Treated waste water exiting ASB 42 will enter the
 

first of two polishing ponds (PP). Each PP covers 3) acres,
 

can be filled to adapth of 15 feet and is lined with 12 

inches rcf native clay. The comrined storage capacity of
 

the polishing ponds is 293 million gallons. Each PP has
 

one /5 house power aerator located near the anlet arid that
 

aerator 13 turned on when the do level falls below 1.0 ppm.
 

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
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fect or Ie ;:. However, should it become neces!;ary 1. 

restrict oh prevent uf!'ruent dischange into the river, the 

PPs begin to fili simultaneously once the in service pond 

rea her four feed. This will provide the capabi] ity to 

maintain mill operations for about twenty days without
 

dischrgirig waste water into the rivor. 

T he PPs should have an effisiency rating of at la!;t 

50 % based on 27.200 Ibs BOD/day being removed in AB;. The 

producing lUO0O lbs suspended solid/day of the 10.900 1iJ.; 
of solids en te r r-. a P11, at Ifeast 5450 lbs are ,:xpe,: :d [o 

be .:-iiovt-d. 

After treatment in a PP, the effluent is dischanged in 

to one of two diffusion header discharge between 15 - 45 

G1). Disrhange ontomatically by dischange valves. 

The louading rates and reterition time given above are 

based on :irate (t" 340 tons per day (tpd) of pulp. At a 

production rate uf 940 tpd, the ABS ret time decreases to 

11 days, while to organic loading increases to 1,5 lbs 

130D/day/l000 cubic feet and the aerated loading incresses
 

to 35 lbs BUD/day/horse power. Modification of the effluent
 

system would not be necessary to continue efficient opera-.
 

tion at this increased rate. However, when the production
 

rate increases to 1250 tpd the retention time falls to 8
 
days, the organic loading increases to 1,1 lbs BOD/Day/lO00
 

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
 

u 1 HIP aerator. A nirety percent reduction rate for BOD ad
 

TSS shoiid be achieved by the domestic lagoon. The lagoon
 

is linted with 12 inches of native day.
 

The treated domestic waste water leaves the lagoon and 

is disinfected with chlorine tablets to redue the fecal 

coliform count to less than 1000 per 100 ml on a nothly 

averaile. After disinfection, the effluent flow into ASB #1. 

BOD loading to thes system is based on an estimated 0,1 lbs 

;3OD/perso ,'/day and a design flow of 22.000 gpd. The design
 

Clow is based on a plant population of 550 people with each
 

person generating 40 gallons of domestic waste water.
 

[nf'luent BOD strength will be 300 ppm and TSS content will
 

be about 350 ppm. Design effluent discharge rates itre .0 

ppm BOD and TSS and 1000 fecal coliform/100 ml, northly 

average. 

- Disposal Methods for Captured Solids
 

Large objects collected on the bar screen will be
 

taken to the Harlbsoro 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 fill. Dewatered sludge at 50 

% Solids content is burned in the hog fuel boiler. Sludge 

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

willamette lond fill.
 

1I.3. Union Camp 

Union Camp is a multi-National corporation employing
 

more than 20.000 people. In 1992 the company manufacturod 

more than 3,2 million tons of paper products. Arecord atid 

had ne of $ 3,1 billion. The company operates four paper 

and paper board mills in the United States, Prattvile, 

Ala ... , :;avanah, Ga ... Eastover, S.C, and Franklin, V.A. 

1].3.1. Union Camp Corporation
 

Fine Paper Division 

Eastover, South Corolina
 

Manufacture 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 i $ 500 million arid fhase Il $ 75I) millior,. 

Have two paper machine with capacity rate 800 Tvi-), 6UO TI'D 
and one pulp machine with capacit 500 TPD.
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Union camp owns 4,400 acresat east over, of which 1000 

are still actively farmed strong eviduce of the mill's 

compatibility with its agricultural surround ingsi. Best 

management practices are utilized to prevent topsoil loss 

arid agricultural chemical rur,-off into the surrounding 

water ways.
 

111.3.2 Waste Water Treatment
 

Waste water form mill seperate to three sewer depend
 

on thc ource : - sludge 

- proces sewer
 

- bleached plant sewer 

Sludge are diverted to the clorifier no. i, and proces
 

sewer ;re diverted to the clorifier no. 2 the clorif ier rio. 

1 and no. 2 has the same dimensions arid operated in para-

Lel, each clorifier has 185 feet diameter and expected to 

removal 95 % solid. The sludge from clorifier no. I are 

pressed in the sludge dewatering. 

lHydrolic over loads are diverted from the two clorifi­

er to the mix box and conbined with the waste water from
 

bleach plant. The total flow over 25 MGD, with loading rate
 

40.000 BOD lbs/Day from proses sewer and 40.000 lbs/Day
 

BOD. If the loading is over, a part of waste water is 

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 are dischorged to four Aerated Stabilization Basin
 

(ASB) with two lines, every two ASB is operated in serips;.
 

Each ASB has auniL 7 horse power aerator with 7 Days Reten­

tion time and is lined with a feed of native clay.
 

This ASB system should have an efficiency of approxi­

matelly 95 ;;BOD removal. 

Treated waste water from ASB will enter to the final
 

stabilization pond and then enter to the effluent holding 

pond, with capable of containing 1000 million gallont;. This 

pond is purposed to ho1( the waste water before discharge 

to the river in summer, to control the quality of the 

river. 

Before the waste water discharge to the river, the 

effluent are discharged to the effluent measurment and foam 

seperator, the effluent is expected loading 2500 lbs 

BOD/Day. 

il 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 departments, cuts produc­
tion corts, clearier up keep besides an impressive look
 

to any visitors.
 

2. The mill in general have largt: area adjoining the exist­
ing plants for ficture wxparisions, without sacrifising 
the decent till lay-out plan.;. 

3. The location of all the mills has been quite away 
 from
 
the towns. So that the direct impact of air & noise 
four 

cII-jr pollution is riot felt by the residents in the
 
town. The mills have also extensively grown trees of
 
fast growing spicies along the out skirts & 
Boundaries
 
of the mill. This gives an impressive look and commit­

ment towards growing fresh trees.
 

4. Ut most priority is given House keeping all
on in the
 
mil Ls 
visited, to maintain a hygenic & safer operations 
in the mills. The good house keeping policy has been in 
culcated a mung all the employees to increase their good 
spirits at work, this policy ahs also helped to 
 produce
 

good guaLity products.
 

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

a. easy operation
 

b. low treatment cost
 

c. lower maintenance and
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d. the process is difficult to be distrubed by
 
sudden spillovers.
 

[he 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 is 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 good tropical weather 
 compared
 

to USA.
 

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 problems in
due to 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
 
liqor, 
in view of very hage capital cost, such mills can
 
allternatively go 
 for cheaper devices like
 
roasters/smelters/kilns 
etc, etc, to save chemicals &
 

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

10. 	The Indonesia pulp and paper manufacturis association
 
may setup a national level research & development conte
 
in future, to develop new environment friendly systems,
 
and also help the pulp & paper mills in Indonesia in
 
barious activities to improve the operational perform­

ance.
 

11. 	It is sugested that in future such study tours may
 
please be arranged to one good modern mill in USA 
 or
 
Europe so that the participants can find more time to
 
study & understand, carefully the new 
technology, this
 
will help the participants togather more useful infor­
mation to implement in our mills in Indonesia.
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\" urld 	ELnvironni lltC(i[ " 19 PIrk Aviiuc SnUth Suite H.,)!,.,r." 	 ,"v il.,
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AGENDA FOR U.S. STUDY TOUR 
INDONESIAN DELEGATES 

Saturday, October 23, 1993 Wednesday; October 27, 1993 

* 	 Gainesville FI * 	 Bennettesville, SC* 	 CCH arrives ,-e Meeting at Willarnette Miii 
* 	 Fairfield Inn Mariott Hotel 9:00am 

6901 NW 4t1 Blvd. Mr. James Myers
Gainsville, FI 32606 Plant Manager 
Tel: 904 332 8292 P.O. Box 673
Fax: 904 332 8292 Bennettsville, SC 
(same as tel - wait for them to Tel: 803 479 0200 
switch over when faxing) Fax: 803 479 0608 

S 	 Ramada Inn Hotel
Sunday, October 24, 1993 

Thursday, October 28, 1993 
* 	 Gainesville, Fl 
* 	 Delegates arrive 0 	 Travel to 
* 	 Fairfield Inn Mariott Hotei 1 Columbia, SC

(same as above) • Ramada Town House 
1615 Gervais StreetMonday, October 25, 1993 Columbia, SC 29201 
Tel: 803 771 8711 

* 	 Gainesville, FL Fax: 803 252 934i 
* 	 Meeting at NCASI 9:00am 
* 	 Mr. Ashok Jain Friday, October 29, 1993 

Regional Manager
 
3434 SW 24th Avenue 
 • 	 Eastover, SC
Gainesville, Fl 32607 0 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 29044Tuesday, October 26, 1993 Tel: 803 353 7700 
Fax: 803 353 7981 

* 	 Travel to 0 Ramada Town House 
* 	 Florence, SC 
* 	 Ramada Inn Hotel Saturday, October 30, 1993 

2058 West Lucas Street
 
Florence, SC 29501 
 0 	 Travel to 
Tel: 803 669 4241 • Atlanta, GA 
Fax: 803 665 8883 0 	 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 

* 	 Atlanta, GA 
* 	 Free day 9 
* 	 Embassy Suites Hotel 

Monday, November 1, 1993 

* 	 Travel to 
* 	 Perry, GA 
* 	 Comfort Inn Hotel 

1602 Sam Nunn Blvd 
Perry, GA 31069 
Tel: 912 987 7710 
Fax: 912 987 7710 (same as tel 
- wait for switch over) 

Tuesday, November 2, 1993 

* 	 Oglethrope. GA 
* 	 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 

* 	 Comfort 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 1400 
Fax: 212 319 9130
 

Thursday, November 4, 1993 

* 	 New York, NY 
* 	 Meeting at NCASI 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 

Delegation departs from New 
York, to Indonesia 
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\WAir En' ,irL,n1Cnr teCrfr 

Greg Fullenwider 
Technical Slacialiti I)r.. ILH.M. '1J\l rrl\ 

I. 11'N INN I)ItICI OR INl %i.iA 

Marlboro Mill 
Willamette Industries, Inc. 

P'ilsOfflce 00%6-,e 
Benrillsvlio. SC 3512 

803 k nil.nltn PlIaiji,uih fo rr IidII Suil 1 61 
FA X! 803/41 .c608 1II IN R1-1n4% llKai C It 14 I lhn i l:. 1I 

W. Martin (Marty) Barfield X1 '. " \Xhrld t.nviririieic Icn,.r 
Technical Services Manager 

Willa mette indus tries , Inc.( l ,, i .s . , ,;I w i ,,., 
.Marlboro M ,Ii
 
P O Bo x 6 78 1 'llwrN I 'u r I "%I .
ig ­

8rrePrSv,,e.SZ 2 512 
^031 479 0200 ii r: * INI I% I I Ill 

FAX. eo3) 479 6603 411,I' e. l.%, . , i I .1-
. II IN , 

CFREE' 

Doug R.Lazar Frank 0. Wohrley Fi,,='i,-OP'-1,0,
Senior Application Engineer Environmenral Project Engineer O1,S':; .vi': ,ii 

PO En, 23
 
Ogletho,De. Geerqta 3 

le, l25,"Ut312! 
UNION CAMP TECH.IOLCGY. INC. F3K i 21 7 1 C3 

WY. 601 S.P 0. BOX 3 TEL: 803/353-7917
EASTOVER. SC 29044 FAX- 803!353-7026 A eyerhaeuser 

James P.Witkowski 
Environmental Engineering
Mianager 

FINE PAPER DIVISION TEL: 803'53-7916 
P.O. BOX B.EASTOVER, SC 29044 FAX: 8031353-7026 i ~ 

O o I 

Russell K.Stevenson F;inlRiver )t-.1"ii,'rns 
PlantEnwionmental Manager O'ld_ljge,:',aCh tidal 

F 0 Box 231 
Cgie'crc e. Gecrt 3106.1 
Tei!9121 17255l 
Fa,19121472 550B 

1 

W y r a u eWeerhlaeuser 
-- 1 __ 

P'!o DIPIS1 4 

Wesley A.FoyTechcal Ccnlol Minallet 
Frank 0. Woli-ley
Environnteial Projecl Engineer 

F,, ivreCpow.ior,
fu Sta :,:ach fiiad 
PO Box 238 
Tgleitorpe. Georaa 31053 

l 

i4 

Tel 19121472 5,93 
r':Fx(917, 412 5-03 

FINE PAPER DIVISION 
P.O. BOX,. EASTOVER,. SC29044 

(83)W3e3A
(E.()3 21 yerhaeuser 
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I ASHOK< K. JAIN 

Po. Box 14IC22~~0A ~I. 
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World E .iron icmt Ccz tr l)I ll.rk .\ 	 u1sR 'w i" n ' rk. Y I,
liI(2)2pli -11 ~ (12911 Firiroi~ii0I) 	 \ ~ '~R 

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-governnental organizations. 

Provides training and technical cooperation programs staffed by volunteer anid other 
experts from industry, 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 fromr til

United Nations Environment Programme. Today the Center 
 is funded by inidustry,

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 tl~e 
 creation of its International
 
Environment Forum (see IEF).
 

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

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

In 1985, the first WEC Gold Medal for International Corporate Environmental Achievemenit 
was presented. 

- ABLE COPY /1 



PROGRAMS 

International Environment Forum (IEF) 

The IEF is a group of 57 major multinational manufacturing corporations based ini 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 inover 20 countries worldwide. 

WEC oifers workshops that promote the inter-sectoral exchange of information and experience 
in such subjects as corporate international environr ental man agement, ervirominental 
auditing, waste minimization, total product life-cycle analysis and waste remnediatio Ipractices. 
Additionally, VVEC coordinates the joint development of training programs to provide IEF 
companies cost-effective, culturally-relevant solutions to the steadily increasing need to 
trarrsfer skills, technology and information to operations worldwide. 

International Environment and Development Service (IEDS) 

Using volunteers and other experts, contributed services and materials from industry, 
government, academia and non-governmental organizations, .IEDS provides pro bono 
assistance ,,orldwide 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 trainin~g 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 by an 
independent international jury of distinguished environientalists 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), Rohn 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 Nemuours 
& Co. (1987), Exxon Corporation (1986) and 3M (1985). 
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1992:
 

May: 

June: 

August: 

October-
November: 

December: 

1993
 
February: 

April: 

' ' 
1,.1t l ) t'' -ll ' I X . 'J' " 'i' ~ 

INDONESIA: 1992-PRESENT 

Waste minimization assessment of three metal finishing plants, follovved 
Tvo .VEC.by a one-day workshop.seminar on waste minimization. 

sponsored U.S. experts visited the facilities. 

pulp and paper facilities. ThisWaste minimization assessment at two 
,asteassessment involved observation of the current 

mininm izatiOn.'pOllItion control activities and facility operation. Two 'NEC­

sponsored U.S. experts visited the facilities. 

Workshop in Los Angeles, California to develop a comparative city case 

study on mobile sources of air pollution, in preparation for "Megacities" 
conference, 1993, Jakarta. 

Second round of waste minimization assessmrent for the Pulp and Paper 

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

plants in :.3andurig,Waste minimization assessments of 5 textile 
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. 

VWEC sponsored the "Megacities on the Pacific Rim and the Burden of Air 

Jakarta, Indonesia. This conferei,'e -ardPollution" conference in 
working session addressed air quality concerns of eight major uLt'anl 

centers in the Pacific Rim. Topics included: Stationary sources; M,'obil, 

sources; Health and economic concerns; Institutional and regulatory 

frameworks. 

Third round of waste minimization assessments for the Pulp and Paper 

industry. Four lIdonesian Pulp and Paper facilities were visited by three 

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

July: 	 Pulp and Paper Workshop: 

This workshop was specifically designed to follow the pulp and paper 

plant waste 	minimization assessments conducted during the rras? year, 

by the three 	experts who per formed those assessments. The wvorkl1inp 

addressed industry-wide needs identified during the assessments. lhese 

needs irncluded irTiproved sarmp:ing arid analysis of ,.-vaste st ear rs, 

knowledge of raw ninterial uIsed , and knnwleIge of rIarILNfactirirlIr r,'.,1£t, 

minimization principles arid assessment practices. Workshop I)mJi il,;iut; 

will be serlected fur ftirther intensive tralinig with the ncjreurn ;,r ilr;r 

they serve as .vaste mmi izatioo trainers for the Pulp a : , 

;ndustry. 

October: 	 Metal Filishing Vurkslhop: 

This workshop was designed to follow LI p waste miriItIzatior 

assess rnents in ,e Mr tal Firnish ing indus try sector conducted d urug t he 

past year. The workshop addressed: Environmenta! manaceurerur 

)rograns ard wastet ninimizitioni p rinciples and assessmet r,:: :es 

the following areas: LI,:ctroplatimg, wastewater treatment, ur'": is 

rinsing, cyanide (chemical) safety and control, recycling arid "ec t, e 

process rtudificatiut. 

October: 	 Two week Pulp and Pap.r Study Tour of niediuM sized I)ULp ,Mld paperW 

facilities in the Un;wed States. 
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SEmerging economiles liie S~ 
-environment or development 
Jakarta - Less developed countries population growth declines,Jare increasingly finding them. As an example of environmental 
selves caught on the sharp horns Of demands, Dr. Salim outlined an in. 
a dilemma as they work to expand formal survey he made of his In. 

V their economies., donesian cabinet colleagues. The 
AmiAtiDr. Emil Salim, Indonesia's Mini. survey asked each minister to es. 
ster of the State for Environment timate future departmental land-use 
a requirements. Responses added upand Population, speaking to the clbs. 

'~ *....1.-'-' ing session of Megacities on the to 256 million hectares. 
ldludon, CLear slun over MeXICo City's Pasco de 14 Rcfr/Ii'a Pacific Rim and the Burden of Air He said the Survey results,'even

Pollution, Said policy makers face though informal, clearly indicated 

pe's ecological disaster can be 	 decidingbetween badly ieeded land-use planniog cannot be left to 
economic development and ecosys. individual sectorsand lnd users 

se i tltems .......stretched to . must be prepared to compromise
The minister remarked that the on their requirements.

'he environmental dis. personal observation, over 25 years 	 realizatioi that bumping up against Dr. Salim said he reached his col. 
. t isEastern and Central of service in that region, that the en. the environmental carrying cap

.. i ,easilybeWrepeated, the vironmertal disaster there isworse iscreating significant constraintts were 63 mliin e.
 
warned a than you can imagine," Robert comes at an unfortunate tims more
 

*here on air pollution. Barry, U.S. Ambassador to In-	 less developed countries. Popula. million hectare land mass. 
ae.. all heard about in.. donesia, told the February session tions have shifted from rural to. . As less developed countries

:ution in Eastern of Megacilies of the Pacific Rim and urban areas and urban populations progress the minister urged policy
 

-o' cities, I can tell you from are growing laster while rural
 
continurd onipage 6 
 .co-111nued 	 t .c6 

rlacement of 'Evil Empire' arduous, daunting task minister says 
;,ed "Evil Empire" may be ces, Public Health and Atomic Ener- process prolonged by vested inter- discussion panel with Prof, Kolto ebut cobbling together a gy deal with environmental issues ests resisting change, according baso Prf, obinson noted Russian 

eplacement isproving to along with two committees, the Professbr Nicholas Robinson, Direc. public opinion shows concern aboui 
;-uous and daunting task. State Committees on Emergencies . .	 the environment. "western cornS(olbaov,the RussanRhabilitation. 	 anies terested in investing in Rus. 

Sn's Vice Minister of Ecol. At the regional level 17 agencies sia must show, by example, their
 
o:jtural Resources, told the are responsible for environmental "concern," he added.
 
!tna:ional Environment regulation in addition to anumber 
 complicatingelement facing

:F) meeting in New York of local agencies. "Fortunately, westem companies isthey are
 

.A 

• ::r 	 recent reforms have resulted incurrent confusion over numerofbeing asked to accept responsibility 
nsisrooted in the dif0 some reduction in the number of for clean up of past contamination. 
es of entities organizations,' he sad. James Hildrew, Mobil Corporation's

.}ration' 	 'With 20 republics holding a sub. Manager of Environmnental Affairs, 
58 members constitute stantial degree of autonomy, Prof. the second member of the discus 

.aFederation. Of that Kolbasov commented on the need sion panel. 'noted companies are 
.. ip, 20 areas are republics for careful management of relations ' prepared to offer technical re. 
., ownconstitutions, legisla. between the central government sourcesto correct problems but 
,.,-overnments. By contrast rand the republics. Environment and R a d o should not be asked, to shoulder un 

.i.iiii
: .,,ately50 areas, referred to natural 'resources are cuirently the Oleg Ko6U v Fede 'a0i, 'i defined burdens in pre-existing con. 

r,,have no local subject of treaties between the *, 	 Vc of o a N t v ditions 
'federal *~'During.e:. and republican govern. 	 discussions, Prof. Kol.+OiasoK o d heEF ments.' Agreements cover ot!her/ 

LesrK~sov met, tor of the Pace Unive'rsity School of basov said that while foreign inves.told the IEF gemnscvrohr

jnizatiOnsinfluenceenviron, areas such as transportation, in- Law's CenterfOr Envirtonlfii 
 trs will not be held responsible on
 

egislation at the federal 
 dlustrial development, and railways. Legal Studies and Vice Chairman of a bla'nket basis, each situation will 
l,inistries of Environmen. organizations and World Environmpent Center. , be loo6ked at case b ae.Consolidating 

-n and Natural Pesour. implementing new policies isa slow Participating as amember ofa 	 . contsunwelc rise q 
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Corporate group reorganized
 
Veras promoted, new director named
 
*Corporate Prgasgroup of world Environment Cetr(VEC)


1 reorganized.As a result Senior Vice President, James Veras, 
,tn promoted to'executive vice president and a new direclor of
 

:1, ', ';:e programs has been appointed. -,
 

etive
February 1,Ramon Alfonso took over responsibilites as
 
, .- WEC scorporate programs including the International Ert.
tof . 

-fit Forum (IEF) and the WEC Gold Medal for Internaticnal Cor. % 
Environmental Achievement.'P 

* 	 ,,Alfonso joined WEC after avariety of management positions
 
1:,nibustlon Engineering and United Technologies. He founded
 
jcame president of the Alliance for' international Environmental Bkrihi.11EF - Fomewr UISEPA'Adminisiratot Williami Reilly makes a ,Nir at a tie 

' The alliance, inpartnership with Yale and Universiddad Lasalle, confeftnce tuhile his GCeiin cou~nterpart Mawsu Tdpfe,'liens. 
1 i'eld in training of industrial environmental managers inLatin 

eat UitedEPA's carrot & stick work better
*-.,.eatUnited Technologies, Mr, Alfonso participated inprograms t 

.Center, He was United Technologies' senior represent3tive to than command & control 
-and was aamajor contributor to and supporter of WEC's Country B erlin Muchremains to be individual a 

.. 2rroram e ndua 
President, Anton i on Mr. Veras' promo, doe before major environmen- behavior isinvolved.* 

don -~ mistbe - a opposed to corporait' 

r er
Sw announcing eMarci tal goals are accomplished; but In the last four years EPA has ilu,it reflects a restructuring of and new challenges for seniorto reac th objec posed more fines penaltes and
*,;enent at the Centr. tives have been established, the out- months of jail time for violators of 
Sthe 'lasteight years Mr. Veras has been involved in all aspects of going Administrator of the United environmental law than in the 

t,ter smanagement but mainly responsible for relations with co States Environmental Protection agency's previous 18 years cor.­
,,articipants in WEC's International Environment Forum and the Agency (EPA) told a meeting here bined, "ut we are adding a new 
: ,,EC Gold Medal program. Under Mr. Veras IEF participation of the ten.tol .iment 

.... . ... e International Enirnmn b i tick obfenfOrcement. " ,::i,
'tew title formally recognizes Mr. Veras' pariipation in strategic 'We may not yet have fully real. Heg o 
fd from 30 companies. .F)...! to 60 firm in 1of Forum.. 	 tool, acarrot that complements till 

sid enfrcemet.* 
.-gand development of the Center's long-term goals and his role ,....... ~ ized our most~ important envidon~ tHetn pollutio entolfininano~n
fzoori~s
~ 	 ~ gbest stipolltion conleol inioii 

b,!day management. He will continue to work with companies mental and economic goals, but I ustry. creates adisincentive for 
a?,ctivities involving the lEF including development of Forum meet- think the path we need to take is::tside of the United States,N 	 well marked," William Reilly, who techn logical advancement." 

.;;wing his graduation from the Massachusetts Institute of Tech. iehttheleftthe EPACin January, 1993.said at ommunity right.to-know re.EPAemin Jaeuarn, 1993 said a 
' Mr. Veras spent 33 years with a number of multinational co- the December meeting. quirements, law since 1986, have 
e,before beginning his own con'sulting practice which eventually The 1992 environment con. produced an unexpected result B 
i'his role at World Environment Center. A ference in Rio le Janiero established requiring business to report th 

quantity of some 200 toxic cheini
the political "linkage" between cals released into air, water and 

Prague, Jakarta new EC office sites economic growth and environmen. land, corporate executives have Iiis: IEnvironment Center (W added emphasis to its worldliness tal protection, Mr. Reilly remarked . been informed of the wasle f(om:te
addition of two new 
offices. 	 "Linkages between the economy their own facilities, the result of ill,. a...nd the environmentp accepted as ficient use of process chemicals, sol 
thre pat~tiesaffmembrsLudmlaaof.truth In manymany politicaliilities in Prague, in the Czech Republic, were opened in the fall of philosophical poi ic ent and:.s oe rgy ....... - vet eng."_

::perating with three parttime staff members. LUdm laHof- and business circles, are still difficult . Itgav c es a.,a manages the office as country coordinator. Jim Scherer isserv. to forge in practice.Itgave"corp 	 .r.te.e ecutives 
. strong economic incentive to findadvisor to the Czech Federal Committee, and the Ministries for 

:-,-onment, Industry and Privatization.. Radomir Matyas isaWEC Mr. Reillycriticized what he ways to reduce waste and liability 
',fellow who will coordinate/a tivi les. called, "command and control as save money and .. , improve their ..... . .......... 	 'standard U.S. government operat. Image and buid p
mer PT Goodyear employee, Harry Wiradiputra, was appointed ing procedure" admittirg it had ime he said.to head WEC's'newoffice inJakarta, Indonesia. Mr. proved enironmental qualit6 her 
,putra assumed his position in time to be irvolved ii the February pved tal. . q . y te usequenty,EPA was able t,ities conference. ' get reductionsin pollution levels byIu But over time it's become ap- Mr. Reilly added reductions'asking,'ilf inthe Prague office will be responsible for activities in Eastern 
,entral Europe. The Jakarta office, space for which isbeing 'ac- parent that environmental policy Were achieved, "not just because

lloversee a number of WEC activities inldonaincluding: based on prescriptive 'command ' we asked, but because corporation!
Migation and Prevention pram. aAcddent increasingly realize that it's in theirand control' has many drawbacks.
currntlyoperatesWithininNewiYork a i t doesn't workas well, or at all; , economic best interests to cut polluhau 
, 
currn tly opere s w:t inNe wYorkh whenth e sourceso f po llutio n are ' " Other ;lu ,a:.-rt s .vciyhhe adquarte rs and offices ' ' v n f-fo -e 

Zington, CC; Mfexico City, Mexico; an~d . 'Bangkok, Thi" A afnrt hesmallarA. Small and dispersed, when .achieved 	 havese,."similar r'esults",. he said 

- 14.. ~ 	 caamn'ued on pli:f 
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Conventioal: nod' wro :-environmentCurrentC6 in nes < are 	 muste eilfrtsrconventiona i sion 	 ... m s cm i t­
- nti~Iis.~'~sio'in said~~enca6 Erope .war'blin Deutsche Marks (Si1 3.8 bit. 'The objective of governmnent

_ong - ... nm I is-'~often confrontedwith the thery n to S37.8 billion dollars US). vironmental policy *must be to g2 
Eister~n Europe a that 


', icild canrnot take second European and Third World 7tiv ervironmental protection is; 


9 , the' because oftheir (Eastern "There can be no doubt peventa. the social market economy to 
b n r ~ o om c stuai n th 	 wards" ecoloes e rt an su 'ec'' . , gkal needs,-":.!dvontiscon th 	 cheape subsequent clean-up," Government poliies. hicI

Seros 	 oonsequeGerman take account o t 	 aepoiont the m'inist 'aid addig,' environ, "clear framework" of law and inl,>. r4asT. . .. pe h ... rma .. t+Akecco.... ivs, m n 	 ' --.;­n 	 tof<; the ii 6ne,,:+,fiSi. : l protection must not be put +++++..9 +::,;: ++,.++: +;C:+' 

;According to this theory. ' it is; mna 
o bais o a'ertan'l~el it must be ensured that thisK 	0Pe-.;'~4nomicth1fnlyn.. prosperity...... that env'ron. off ..., i a dtu+...... ,....co
ofleonomeic opaerthain eweiln (eco'nornic) growth isenvironmental.,

canbe.... ly compatibleand thus can be main .+ 

t:!. mental protection... ... . .. b inanced.". tamed in-the Iong.term , . +:.:( '''P.lntm.,, . .. . ... : 
4 "1believethisisa>-+... fallac.. hich :i : Inaddition to delivering the?, , . ... , ' 	 : 

oculd have serious consequences keynote address to the session, 
for these countries, not only from p er was als its host as a 

. 

.. an ecological, but also from an' ' + re ^ ,, o, ;,;' ; .* 	 ~aneoloica, bt aso roman result of his 1991 invitation to the' 
economic point of view," the mini. IEF to meet in Germany. The gather. 
ster warned 'r ing was a series of opportunities,
 

Prof. Tbpfer told the IEF session Not only was it an occasion for IEF
 
fo" the eivironment must be viewed as companies to meet and hear from
 

........... any other capital asset and treated 
 the German minister, it was also an
 
... •by corporations in the same way a event for European company of fii
 
: : company looks after its other capi. cials to beexposed to IEF and to
 

P. 	 ta so."ytkig..dprecia. hear from~ a leading American 
tion into consideration a company, regulator, William Reilly,the outgo-." 

e;German Minisr fr the Sets the basis for maintenance of its ing Administrator of the United 
nent, NJature Casertation ,ind activities in the long term. Ilhe States Envirornmental Protection e 'cT& id' iireca vti 

, : : same is true of our environmental <Agency,. envimnrnmenLal prouteion is cheaper mh:--.! 	 nister forthe En~ron: capital.' Commenting on environmental subyequen cleal lp 

•Iaturel Conservation and The minister cited examples policy, the minister noted effective .... ... environmental and bu..in',
J safety: told the 64th meet. from a recent German study which policy requires involvement by both concerns, will trigger "the ... e International Environ examined the scale of costs of en. 	

sue. 
government and the private sector.. of -riorit .a.ket0.nechanisis 

:,rum (0.EF •-.ionmental abuse: He was critical of the former East- . croa "interest" in 
: Tdpfer speaking to thi emission related building*;' " " .. " " : , ' em European governments saying, generating tr in: "' = " ' " . " ; '' :' "the sb ia s command+.. eco 	 erite"i nte.. ' .- protecting the eilviiorniient ,-­
-ter meeting, IEF's lirst ever datiage - .8 to 3, billion t socalst commandeconomy" 
-__ __ __ ___'__ +:__.. .. D eu tsch e M arks per year (51.13 to . failed to provideeven a minimu m i n order I r ari ecological 

S caot. $2 b&lstic dollars US): level of regulation. maiket econoiny to function, 

.. carrot & stick N cost to provision of safe drink. However, the free market cooperation is required between 

'P e called on multinational ing 1.7 billion Deutsche Marks (Si economy+ is not automatcastate and trade and indusry. ,:/ 	 ' '" ' b' ' n "' '+ ". + ' e i .. . . ..... " , +: Them inister added 'hoWe';er, ii ,'.-environm entally com patible,' he em i .st - added, - . .it .. 
l u n t e e ris m, y"sag int o do"i . U s o il p o + ll u ti o' o t 2 2 t o 6 0 a d d e d , r in the fina l an a lys is , the sta te w l w ' 

es-. to em brace the revolu. bilio ndollars US); and 	
" 

.. ounteerism,... saying to do soil pollution cost-22 to60 Idd ed . .. .. bears ultimate responsibility for en';clp gov-mn ..	 ,. ­ents address 	 . vironment policy and thus must en 
;,; global environmental sure'the measures that are neces.
.'.ith the least burden on . IEF in Berlin sets new records sary are impleented een ifhe 

S ansi bey.i~ tdDecember's 64th meeting of the international Environment Forum meet withoppositon from traey 
: should be committed to g. (IEF) in Berlin, Germany set a number of IEF firsts . and industry.­
j.ccmpliance, whatever com-.' - h c...... t:n of Eaa lost counitsin 	 rWorld Environment Center's (WEC) Executive Vice President, James The countries of Central andEa.e i.ieans t r.itItost Veras, responsible for the IEF, reporedthe Forum's meetring n erlin e Europe have "dramatic ecologi
you to foster technological w"eas r .ort Inthel e Ame ing eegacies" Wchtheycannot 

,jon,continuous improve- esson held outside of Normemca : ' lae o nnmt....' c ctheyi a. 
.'he told the group of _cor 'A secod milestone for the IEF came from its speakers. For the countries of the Third World have 

..!fficials .time, firt an IEF audience heard from two senior environment ministers equal need for assistance from the 
..ernment actions on ecologi.' at the samesession. Prof.Dr. Klaus T6pfer, the German federal Mini_.r industrialized countries: 
.jges will be dictated by politi. ster for Environment, Nature Conservation and Nuclear Safety; and his' 'These (developing) countries. ..csophy and theirstate of outgoing American counterpart, William Reilly, 'the then administrator also have a moral right to aid since 
:-ic development. Regardless of the U.S. Environmental Protection Agency (EPA), both addressed the :' it isbe-ond doubt that many globa
.0actions, 'voluntary actions meeting. 'environmental problems have beeO 
-iational corporations will be ""With two high quality speakers, it was not unusual that the forum~ caused by the industrialized:o. overall success, ,should have its largest audience, the third accomplishment for the Berlin countries -

. " . A 

A meeting.'-	 A 

......................................... ... I... ..-....-.. ,.... ,'u..... 
 .. .,. .:;u: ~ 
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nn&id iin otke~r cutures
 
tract
Ne ,.programroffers :training t 	 tnti ore	 prcaeohrclue 

the*caqli Structures, the role or perSonild 

-16c1tural mdr stndn? 	 , tity And integration with gic'.sand tasks-and-reftosp.­
> 'ths conclusion the Saudia~j 1' Th betv o h r 

Abassador'to the United torwar !:be .~wb..~ eeertaStrmgo 	 crdntorDeshii;'pman'issosnuMthen e rris'ameato, s ben 	 tb sa working.. instetheearw tparticipant.
kq on )anu'ary 17,~1990. model' of ho?, dii fe'erit cilti, ' 

,gandar bn Sultan, who's.l..- operate. As.al h.t.weIAerreporteby Bob Wood~- be less an~ietv for penj !n ~~ 
"iI 

­tibokTeCommano'ers worSb k e 9 ) i" 	 across cultures And gr. r 

and Scu.ste 	 i s itie n 	 c-,omprehenson of i..fn......,t 

*., , .een.Irthq, 	 rthe- .Unitedu"At the urging of a nurnledofand Saudia Arabia following ' .... w{c h.:l) n. 
i~iwsionf Kuaitthis area in the conite/t :IftrAti,'* 	~~~~-.mass destruction of war '\'rginrratonarcis.ia 

:e an extreme example, but it" awrnsofniomrtl1C;I
vinintl10olst possible result whenawrnsof 

.- +++dfferencultures fl Intrculural trallnit pr+ Coni, t4int William Xiolis make, apoint dikrilig and safety issues to othr ulprrr', from > a 

'Dsa4 e,c ote beas the firsti ntercultural traininq program., WXEC's Director of Training, Petr
:stneahohrbcue 	 geciuchi, Mr. Be.ckschi remarked.isseted at left.Flo~n h co~r~ri,*gdifferences. Folwn h ltby~ r n)

WEC was approached byc0:1:... rr* 	 j~~~eponding to the increasing during a compressed, one-day ses. irstthflwoiiomtin" 
;iation of bus~ness, and the siain inNew York last October. Mr. Beckschi said. o ssio amOn pn-gr tb 'rnlei ,,,,g higher potential for mis. William a consultant+ One inihouse sesion has be ri c".i

t-tadigWoldEnirnmnt WilimMoss, osutn with To overcome that lack of sei,- tracted and Mr. Beckschi sisidjnvionmnt 

r(EC) isnow offering a pro-


~itridngWold extensive experience in intercultural sitivity the seminar examines afive~ another seminar, open to lEF crrs 
1 training, and Peter Beckschi, WEC'S dimensional "model.- Mr. MOSS~ panies. will take place Mqy13 -int 

.:oxpe nersnitivitybui Director of Training, lead the ses. said this model isused by a.number 14 in New York City. 
:cn betwe 	 cultures. comnie artiiprsnativginef trom of multinational firms, such as Royal Seating at seminars islimritH" 
epogram Traien cnonpalnirtiitnmin theInter Dutch Shell and British Petroleum, Additional informaition i-, avail.I,f!e g fo 

riiF). E to define cultural differences, from Mr. Beckschi at viEti, A;.iiersity: Understaniding thie "Lack of cultural, human sen. Among the areas covered are ~ Fcto,"as ffeeds itivity isone of the most potent bar- the way a culture creates authority 

F,2_Tniarkeda decade of par. 1C...y. Eger corpration
*+ : i + :,-'.:n for ten companie sof th e - E omn orpra i ,dOn161 C orp ra , 

L U... . . 1I1 K iv year Exxon. M Corpor IBct n,*Jtional Environment Forum ktUICS 'r 

... tal Petroleum 	Corporation, 3m. ... 
c(crnerstone of World Environ- poration, Unocal Corpoalion, andi 
Center (WIEC), the Forum, cur. jWestvaco Cornoration,
agrouo of some 60 multina. Emp.oyeesof the ten firms h~v+e. 

.~'manufcwrng, .. ~ cmpanes, \' ,.contributed counitless volunteer 
I several times each year for 	 . .. hours to the Center as aw',hole arid; 
-erecord discussions on en- ~ j the Intern~ational Environinent and
,:entzil,' health, safety anc Development Service (IEDS) inpai.gce management issues with ticular. IEDS'is a technical ccopera
policy-makers from around tion program providing professional

.',rld ,development and sharing of enviror 
':an October 14, 1992 dinner mental expertise around the wo ld,

1h3tman and Vice President of, Organizations eligible to par..Signal, Inc., Edwa'rd Callahan, ticipate in the IEF are multinational 
;rofessor Nicholas Robinson manufacturing or processino corni 

,Chamaflof-~eofpanies WE Boad w'ith production faciities in,ofs presented plaques recog. more thanone count+yandadesire 
qcorporate participa Ition and IIEF senior strv preersComian'reresriiiiies ten :tomorer~rcontribute to global sustainablenatves k~~~f~rifrg,rc~~nilaques rrAirign t o~n cuntry esireblobal 

,.ssing appreciation for con. years of PacnicslpaPon are (feft to light) 	 Esnie Roiiber of n [Pelem, development by strengthening in. 
ej support. 	 Robien Do tal of No Chemical iohn ;:? nq dclstia:~~Kel..	 Daiid Denfciro'dofJ ;:++ of EExx annmurban environmentl 

es recognized were: James Hil,drr
minerals The Dow Chemical Chairman EduIrd CaW"ian ofAM5lieJ+glr tices. A 

etviofk.#++# 

pimp 	 fntreroional of MNiil Oil. Rita EinjofBHPMineal and IEFeah and safety policies and pra 
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ee to es- , .. n we work:V dma-nd ofmovin 

ay fromgovernmentrereshes, itahzes 

I sruggletoaint. state and local environmentI al, *works) are enormous, but pretty

wih utoe.,i ismng et capacity.mc whatever you do has an im-
i.noganization. NN: Do you think that influenced Pact. YOU can Seeit in the face

fae 

'nts feel that I'm having a'real effec. rom thinkin in terms of US cut 

peioten 
refreshed in-

de intergovernmen-
~tctStae~s 

bles its employees 
:!rm positions with 
rt and non. 
iizan . Foortu 
Sis aopprunit 
lils,funio ad 

pespeie. 

enter 
:efitted from this pro-tH tt nowaroe, promNN:' 

HWEC'swaZhington 

WEC having beeninal emplogyees of 

t r e gen-
ianinterview with Net-
W.MrHardaker talked 


crs ient career,+its 'ized 


:i.,.e:+ 

r .. I mid-991,I 
,.fsonal conclusion I 

.-end some time outside 
?.n'Urt myself.,: There 
",ings I wanted to a. 
sel'l"Ietlneeded to get 
environment, working 
,-,-ground issues. In 
,anted to work on inter. 
.,Ionmental issues and 
: :: to govern-,roaches 
*-ycooperation. Ialso . 

SI 'whether Icould have" 
t. ive and more satisfy-
nproblems from out-

.u.eaucracy. 

- es that relate to your 
.1.1perspecive at EPA,? 

Siik.e to think I have 
vavriety ofprograms in 

Iioking for, beter ways 

pernment services, 
coperation among all 

. ee to wrk otsideif (toalyu arefamilar wth TQ 
quality management) you know a 

of TQM isidentification 
with your customer. Thats impor-
tarn for government too because it 

'is easy for government employees,:, 
after.a tieoome tftea believe 
their cient is governmentiIt'sot.-
Nita Dh know whyyou felt 
that need to see the world from the 
other side of the fence, as it were? 

.... " 

If yott really are intent on hanviig a perceptible 

impact, if yOt really crave it, 

\VEC ishtheMplace. 

. . .. . 

Mr. Hardaker: I've been working 
ingovernment for 20 years. I real-. 

I needed to get out with my 
rd the satisfaction of real clients and see the government' 
*c. ' 	 . from . their perspective: To me the 

t 
u- s: What did you experience will clearly help me to 
;plish 

:. by partkipating :do my job better. . 

NN: What arrangements lead to 

your coming to WEC? , 

Mr. Hardaker: For all intents and 

purposes. Irm on loan to WEC from 
<the EPA. Once I decided Iwanted' 

to work outside of the EPA I 
received approval from the deputy 
administrator for two-years service. 
An agreement between WEC and ' 

the agency provides me with a ' 

secure position at the agency and a 
job at WEC. The agreement be-

.tween the two also includes a' " 
negotiated arrangement on pay-
ment of my government salary and 
benefits. . ' ' ' 

NN: You have been here at WEC 
for a little over a'year. Have you 
come' to any conclusion about your 
experience at the Center? 
Mr. Hardaker: It has been incredib-
ly satisfying"'. .. ...... ..... . --:: 

if youare really intent on having a 

perceptible impact. ifiyou really 
crave it, this (WEC) is the 'place Of 

vatageosstartionarooute thrtsaouLatinLaofho Americaca 

bcueiwaanetoriry NN: Are there other aspects to 
coincidence that I met (WEC Presi. your service with WEC that give 
dent) Tony just Mexico 
porm asbutt'egnMr. Hardaker: As you know, vieA 
At EPA I d a lot f work shaping work primarily with volunteers. ex. 
programs and iniiatives. With thepertSin their.profesonal fieid:. 
Mexico programn i have had the 
chance to develop the program con-
cept then actuallyworking on its im 
plementation. 

NN: What will you take back to 

. 

: 

EPA, both personally and profes. 
sionally. from your experience? 
Mr Hard r 'Wel, f of a 
take back a feeling of r'enewal ,Myfirsmenta probe ins V :1(
revitalization. Second, I'll also take 
back asense of the environmental 
challenges out there, challenge-s *. 

that people and organizations, like 

WEC, are doing something'about. 
Third, and perhaps most importantI, 

I'll return with asenseof how and 
what EPA can and should do to. 
work more effectively with industry 
and nongovernmental organiza; 
tlions, like WEC;to accomplish our 
shared environmental goals., 
NN: As a manager in overnment, 
what would you say to a staff mem. 
ber or colleague who asked about 
the wisdom of and the experience' 
from this kind of activity?' ' . 

Mr. Hardake Iwould, without 
question, recommend the ex- . 
perience particularly if it was with' 
an organization like WEC. 
NN: You transferred from a'large 

ge amchsmaler 
one, how does it feel? 

Pe 

of talking about problems to doing
a: lot about them. 

o kn nh o k ing o eMexico project has 

They give us their expertse onalin 
uncompensated basis for aperiod. 
of about two Weeks. 
So far, it has been a truly .dondfir.O 
ful,grovwing experi.n.e that, as ,' 
ofn hear Ifotn the vlior.,r 
gives back way'inre tliaiit ti:rl:i 

How did you come I-o i. 
ing at WEC? 

Mr. Hardaker: Itil Rcilly. (1hei i1i@ 
EPA's administrator, has beu ,.'r.iv 
interested in interia~ nal eaii 

mentalandjtrade related ivu" in. 

Iwas working in his olfice on a 
range of international -,ib,,on 

My first boss in e'SSi,.gtiaai 
on .time mentor Bert Prit isfoI 

personlargely resposible or m' 
being with WEC tod.'v, I co ­

nected me with Tony Marcil ard Wil 
both agreed WEC Was thtoht 
place. . 

.	 NN: What career background (!fil 

you bring to WEC ? 
Mr. Haraker: I have over 20 
years of experience in ttie einv ii 
mental field starting ith the 
Department of the Interior's Feder11 
Water Quality Administration in 
Chicago. Most of my career has 
been spent in Washington with a' 
strong emphasis on managing 
domestic water quality progranis, 
Ihave worked'on a'number of chal" 
lenging programs including deveop 
ment of the new National Pollutant 
Discharge Elimination System and 
d. l f an innovative opera. 

M r. Hardaker: It has been a techcal assistance program for 
definite chslenge shifting fm wastewater treatment facilitie 
large government system to a small J prior to c to , 
nongovernmental organizationl I was acting director of the EPA 

Mnvironmental :+. :: a i 

Joleanbidncourse, the environmenta iprobems +eaiO ov+ omcilg administrator's Office'of Ccoperams ihhave also moved from doing ai lot l ive Envroimet Maagmnc 

1 I~~~~nthese countries (where. WEC ' tieEvoienalM agmtA 
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ega ies: tat s to 	 lutio ational problem ..............
-tran 

SJEi lhoof theworld's region and exchange of information 'the Birden of Air Polliution'. amba:ssadorsid progress has bei ' 

on,--ex st n te h %l g ,and i ties thr-E 
ple aretocneus done." 

1 	 Ceh s e n E r p ) m d ," u o e n e st be 
an environm+ental nightmare In particular he cited 'heief o initiatives toek....to .es Eah"prtcitandh..... I fear the mistakes made in East need for American companies to 

problems of'urbanaiP01'ing inthe Megacities meeig Wwrne tiredsi od e'u;one 
~ appoint eehngs will ('em Ei~r6~e V-,-,ill be repeatedBrrywared:--ionneds;else- Aase ~ improved environmen-:~ ia hee,'-Abasado onre 

t~tosrepresenting-te sernment Center mitlee... 3' "iat~l~ e ernl .es co World Environ. 	 rt~oitecrin 1~~'e~eeonference participantsincuding 	 +.gy,
Ule ' eed, at the concluding Ses-. ment Cnter(WEC),oneof the 


s
metn oraieswllIrvd over 60 representatives from eighton the Pacific, .¢:-+ ingo, Will provid 	 f Rim. "The U. iscommitted to warj gacities meet +c heude irPotmajorcities of the P c ing, as a partnr with Indonesia 
a'hapermaen.- Po.lutio, evieswto the steering c . He said the Megacities meeting and with other cuntries in theo 	 ' 

a emnn steering tee. WEC'will also 'assist the cities. J 

:: ee of city representatiies to Kby aiding the steering co'mmittee in rpeet nipratnmr, rgo opooessanu 
~ :iomnicommon air qiiyise.quality isses. rjcs raiigtm* "(it) reflects the realization thatidentifying proan	 .. econo ic growth," Ambassador* ~ 

lieadproject monitoring' and Barry said.:!r'he next Itwo five years 	 '' :: none of us can afrord to pursue He toliucity repre­""!.: a,ttemnpt toto adrers iex' evalUa...tion,{i:': ......::.: 	 not hlave all the s,il .... .. .. rai 	 answers. IIdtex nsalu o ,n economic growth blindly, relegating sentatives the United States does 

L;:blems and transfer and im "Participating in the four days of environmental protection to secon. eabl eanswers.1 dei 
-

-. trnewairpollutiontech. Negaciti eetinand tIenew dary importance." have considerable expeience wiif 
represen tatives
and techniques." The role of committee are o . "Poluton isa transnaonal prob environmental teChnologes that 

r ring committee will be to the cities of Bangkok,'Jakarta, Kuala lem .....we are, al in ts together,' can be "helpful." ' 

1Ivarious national initiatives I:Ahe added. days of Megacities meet.'F6r 

,..ing facilities for exchange Mexico City Singapore, and Taipei. Speaking at the'opening 'of the ings were attended by oepre. 
*'mation between participat- The meeting's examination of the four-day Megacities symposium, the Sentatives o t c o Bangkck 

: 	 ' stipulated principal emissions ambassador toldcity'representa. ani la m pLi 

committee began immedi. the release of a two volume report longer 'a luxury." Tradit' Taipei. The metins, fol,.i.ig u 
it,:owing the february ' 'prepared at California s South Coast economic growth and resource sessions held in the summier of 

0Arult.aaeet Ditic9n'92,eouc heard a series of techrn'-alneeting here, QualityManagementiDistrict in 

.. cng the projects the cities the summer of 1992. degraded"the earth's roductiv concluded ycai 
:rertake are harmonization of ,. Megacities was organized by Wemuitnus risoucs ubanair 

S :.:es 	 uAtrutilization'policies have"seriously r ep ra 

capacity.' 	 rogrms tioaddrssh 

.tair quality standards, emis- WEC with assistance from the more wisely than in the past." pllution.
 
,.:n itring and coordination 'of Mansfield Center for Pacific '.. "Clearly, Ido not mean to sug-" ' Megaciries .,as organized I
 

.. . :-:on programs within the Affairs. 	 ' • gest that we must cease all in. World EnvirorentCenter t'.EC 

jJm.. r ' 	 dustrialization or economic develop. o'. with ass itan,' lrm thfromrii. 

- growth unstoppable ment. That isobviously impossible' Center cr Pa-ifi, Aff, ,r Ill;!,emurban 
g and undesirable; But I do mean' United States . ( !wnw;.i

focus n four principal areas in developing countries, that sustainable economic growth'' tional Dev;elc:-rnenr the Uno.4" 
,resource management, waste yet remaining unaddressed by 'policies must become the norm, ' States/Asia Enircnm , niial fl . vr 

* 	 , : ';.,;ernent, human resource ' 'society, are traffic congestion, back. with social and environmental,' ship and the En-iio ntnr'iralr"I. 
.;ement. and rehabilitation and logs of services and facilitiesand.-needs factored into planning."' ' cy.prnv.i'lr .ubiil. ' tin Age.. 

of the prevailing resource depletion. The assistant Commenting on American tectin funding fur tie event ,iti .i.lio-.' 
rent. minister said those problems are cal and regulatory initiatives, the '' al financing from Tai;.,,,andiE(: 
,:.ethose factors have been often interrelated and not limited A 
-'!ed, the focus can then be by local, regional or international . 
ri to economic progress boundaries. ' 300 milliorppeople in 1950 to *higher productivity of hiirna'i re' ''-under 

* *,;h development of those "To remain unchallenged (these over 1.3 billion people in 1992, ' ' ces" inurban areas, 
1:s., + ' " environmental problems) will lead ' If the urbanization trend con- Future de,.9olpment of the 
:,r days of Megacities meet. ' to various population and eriiron. tinues over the 1990s, the world's 'megacities v il be a fine balancina' 
.,February were attended by mental constraints so that .. , ,urban population will reach two biI act.lrniproed produciriyyes I,In 

,t:ple from the cities of ecologically sound anid sustainable ' lion people.K "No country in the vironmental quality nm/ add !r 
.-t:, 	 development itself will be at'risk," '+world, especially in the developing problems confronting ttfb citecs LyJakarta," Kuala Lumpur, 

r* .geles,. Manila, Mexico City, Dr. R.E. Soeriaatmadja, Assistant countries, . ..is able to restrain, . increasing their desirability anJ 
*;vce, and Taipei. Minister of State for Population and successfully, the urban population generating increased migration 
,ngto'address the problems Environment, said". growth," Dr. Soieriaatmadja added, from rural areas. 
eorld s megacities, such as To date, the worlds megacities To supportthemselves the Solutions to the problems of or 

f.Jixon, risks damaging the ecol. 
d4the economic stability of number of issues urban air pollu- productivity and quality of urban . periences of another, In soii 
esthemselves, Indonesia's as- toamnthm eaded. vrnetwl e e oacmls cases, the assistant nister said, 
minister, for population and Laying the statistical ground. ing that goal. The assistant minister one city's failures may turn out in 

:nment told the Megacit ies work for his minister 'sremarks, Dr. remarked that an improved environ. be another city s solution becaiuii 
ngsession Soeriaatmadja notedh1he global ment will result in "better income of the diversit. in conrditions.e. 

!he problems facing urban population has grown from 'generating activities" producing tween the cities., A 

( 	 'have failed to adequately address a megacities must improve their of the megacities may lie in the ey 

' 

________________________ 	 ""'i"'i~~ 
IR 'AVA!LA8LE COPY
 

http:fol,.i.ig


"minimizationdemonstration 
East r,Europeans show pol on preventon cinvestmentfluti 	 ncaritlb 'p o ia l 

umade a one-time invest- tant, plant management must be in,- Enhancing plant efficiency away from the Plant, for about afeltof $5000 and earneda terestedin and committed tothe geneates economic savings which year;comV-sould improve, the-hnancia'v 
Itheseenterpmes proces updatin ;is+' 

490,000 ayear folowing project&.As-a indication of ommit st 	 bility h --po~s---------u~t ~gi,,+
a"g."",
"'Ityear and for every year. ment company executives must sign of these enterprises by reducing nificant factor in project succes,
lifter wouldi ou cnsideIr it a aparticipation agreement,. *here their consumption of inputs such 

' 

as equally important issensitizing
hile investment?....
 isno question about it, top plant'. energy,and raw materials, Mr. ' pla'n ,oprati'nsstaff and manage­isa conservative estimate ranagement must be committed to McGrath said. Less being con- ment twae 	 " +-+ment 	 ;ts to waste andand itsecoi,
.	 economicmimic returns to be earned ..
 an environmentml costs,
 
-:Ilsh industrial facility par. 

-
 Cne of the thing arei a waste minimization to do wrk orelv tf.--sraton project run by World, job is wkorsevs out. aWet.rnefnt Center (WEC). The ?"' Mr MciratiWe Cj,.,nhcf WEC's program, 	 teams assist with establishment ofa,~plan t-wide waste minimization corn.__dby the United States Agency '~,,.mittee structure and provide train..'ernatiorial Development 
.:.show tntial o), howsthepotetialforingther forfS 	 programs to educate planrt staff:and management, local incde. 

~jrgerfinan ial re urnsntdent 	 consultants' as well as rep­'esentatives of other area plants,
 
blishing avalue for the p, 
 Depending on the project. tinic,,etonmental impact of them i
 

.irnl isnot as easy as cakculat.' .. 
 mybdidebtenpltbheft butth++ -t :a+the i 	 *uteooieis but~f+ 	 process matters and traiiiirig of.staffand mana+cmetin waste min..Jare equally profound, accord-.'mngmn
 
Romuald Michalek, WECs 'imization activitlis.
 
.esidfcnl for Central and East. 
 " We are working to promote the 
:jcpe's Region 1.'.'~ spread of waste-free technology
 

ov et ati ishand techniques throughout the
S.atar this Polish 	 Aligtermmenturindmonrvono*shouldl see air emissions of or-, 	 region like the ripples created whenproject.' U.S. Amrbajsidor to Poland, T'homa, Simons, (center) 'and U.S. Cons ul do tn i olocarbons alone drop by about' General in Ponan, Chriian Kennedy (ight) were briefed 17 Os.ousi, yi a p.re .
tonnes per year. water, 

!)ms from YVEC's International in lBt49oscz, Poland. Team asoaid ineking t cseel
 
:nmelt. and Development Set. tdam alod hn se iou'Is
 
'0S) are running 'a series of the project," remarked Tom sumed means lower quantities of stuies and other sources of iot.
 
:nstration projects at targeted McGrath, WEC's Vice President for For the plant, the mation useful to project participants.
 

.f ~dic General Directof Oanikj Lichein, (left) and WEC officialsat company facilities Mr. McGrath commented, 

.waste. 

:ral plants in Central and East. Central and Eastern Europe's diminished waste stream means
 
i.ope. The main objective is Region 1' reduced environmental liabilities 0
 
.isfer technology and techni. 
 Second, the facility must have and improved opportunities for "We are. ' ' to

serious pollution problems and o- relationships with western com­
*.portunities fortwaste minimization. panies, proino0te thesprecid o *f
),000 investedin Third, the company must be in The old centrally planned stfre technol'
"a 

an industrial category important to economies of Europe curbed plant wa Lgjre
.:Ste reduction earns the host country. With the condi. reinvestmrent in favor of directing ~ .lk h ipe ~ 

lion of economies in the region, an profits to arge. national undertak­:uof $90,009 a early focus on key economic sectors ings.,,Projects important to local cetd hn~zdo 
ii is important to the countries, Mr. management were given lower Cetdw ii o io 

~earMichalek said. roiy a stone in a po)00 . 
* 	 Fourth, the plant must be Minimizing waste should occur 

economically viable, Ifthe ' at source, Mr.~ Michalek said. Tobuild local pollution reduc. enterprise has not been privatized, 'take advantage of economic and en- The waste minimizatmon pr'.l':t,

abilities and show economic it should be acandidate for govern. vironmental benefits, local manage. a first for WEC. Was ccrvCi and
 
fromthe use of low-cost ment divestiture. ment needs to be in a position to
is designed by WEC staff 

'.xost waste minimization " h iti n e rt~ii h'decide priorities and make choices, closely yvith both Washinqtnniiasecl'lion. team....eS. 	 site, when fIeasible, must be within is adiu o a lasA typical WEC waste 	 bminWza. 1,1and fieddStaff of USAID 
every plant or company is the rivetbasins that feed the ea i matoat dtin the e .onot-..­

eIto participate in the pro- Danube River. USAID. The World people: an'independent 'con-' benefit of wast&ereuc:ior~n 1t*'three 

,it.Michalek said,, "Facilities Bank and other organizations are in- sultant, an expert and aWEC staff ' source, the old state ow.,ned; crrn. 
perap mos imo:. 	 t, ulun3trc olreet five criteria. volved in'programs to improve the member. The teamniworks with t thero. ro"lio ahieveanr quality of the Danube. manag d.saffbothatandtethetina a 

Wwasteftree industrial prce- y'r A 
'qM;rc't I+' r'rrfj

92~Jwr-ot- ANfA ItA,.r ­
_- BSTws. O. ....VolLAB 

:;
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G,06d Mvedal 
Q f 

Cr 

Environment Center (WEC) isnow:,orld 	 ccepting nominations 
r:nthWECGold Medal for International Corporate Environ. 

jghieiierre. ... 

ed annually, the WEC Gold Medal recognizes industrys con-
.. tointernational environmenta management. 

ible, a corporation must have ibstantial irternaon.i 
ithan outstanding, sustained and wellimplem ented en 
polSubmissions areealuated by an international jury

inde endent. multi.disciplinary multinational experts
'f.:,1:ry, academia, government and non-gover nmental organiza. 

uryassessment of the submissions seeks a corporate polic 
-:,,:ating positive environmental practices, clear examples of that 
dleaderhip in the international e ....... ifield. 

; 
Q~iFN1( 

-Zi7-~~~ 
~~water~~~~ ~~~~~ 

r 

• organizations, governments, associations, institutions and in. 
- may submit nominations. Sell-nominations are also accepted,

-,),ssion deadline isAugust 2, 1993 with the jury announcing its 
December:Themdalpresentaiiontaks t 

:*IT!:ii : '- - es in Washington, D.C. in the spring of 1994. 

.t Corporation wilreceive the 1993 WEC Gold Medal at 
;Wtcn 	 Previous recipients include Theceremonies on April 30, 
r Gmble Company, Rohm and Haas Company, IBM Corpora. 

, 	Dow Chemical Company, The British Petroleum Company, E.1. 
eIinemours & Co., Exxon Corporation and 3M Corporation. 

* , ~;onal information is available from the Center. 

JEnvironment Centeir
 
4r ... "ark Avenue South, Suite 1800
7 

4o 

,osscorrection requested 	 < 

coniI 	 4COllud /m.q I1,Rssians seek oney &clean technology 
The vice minister added, "Rssia ­

encourages foreign investment .ut.
 
is seeking experienced investtment,
 
i. vestment._that bingswith it-high-'
 
and clean technologi es.4'
 

Established in 199 1,the Minis­
of Environment and Natural Re-
 , 

..sources plays akey role in the' 
regulatory process. The Law of the 
Russian Federation on Protection of 
the Natural Envionment isthe main 
regulatory statute setting pocy for 
resource deeomn and 
economic activities ranging from ex. 
isting industry to agriculture and 
use of water, forests, and othern , . 
biological resources.' 

rfera lbasov noted new 
fdrllaws have been passed set. Ru~ssia encouaa foreignr intrionewr 

s ekiqcr~erieniced inier'ling standards for air, soil; drinking imernn rnju-t thc'd
and food, Others are being ius'eii~ibrrq ih~ 

developed based largely on current clean technoiccies, 
European Community standards. A 

NETWORK NEWS ispublished by the World Ervironment Center (wEC), ani 
dependent, notfor-profit. nonadvocacyorganization. Founded in 1974, wEC 
contributes to sustainable development worldwide by strengthening industrii 
and urban environmental, health and salety poIcy and Practices. Through thui 
complementary programs, WEC sevesas a bridge forthe exchange of inlcrni: 
tion and expertise among industry, government, and rondovernmenta org:.. 

from indstr,. ovrnre n .i 
WEC receives funding. in-kind resourcesfrmid.t, ;vnet 111)nl 

and inteinatioa gnis -udtoiadpiaectzn cine ~vr 
vices are the hallmark of the Centers pro-grams. 

'EC President & CEO Antony G.Marcil
 
E
 

Tel: (212) 683-4700 U TIx: 26290 ENVIROCEIJT 0 Fax: (212) 683.053 
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Fine Paper Division
 

East Ovier, South Coroline
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fll IF"OUR ENVIRONMEyr ...A SiHARD COMMITMENT" 

IN)ONESIA PULP AND PAPER INI)US'RY GROUP VISIT
 

OCTOBER 29, 1993 
ROO0jI 137 

AGENDA 

9:00 A.M. WELCOIE / INTRODUCTIONS 

9:15 A.M. GROUP'S OB.ECTIVES / AGENDA 

9:30 A.iN1. EASTOVER MILL OVERVIEW 

10:0() A.Ml. EFFLUENT ETEATIENT 

10:30 A.M.\I. AIR POLLUTION CONTROL 

11:00 A.1. ODOR CONTROL 

11:30 A.M,1. SOLID / HAZARDOUS WASTE 

12:00 NOON LUNCH 

1:00 P.M. UNION CAMP BLEACIIING TECHNOLOGY 

2:00 P.M. MILL TOUR 

4:30 P.I. EXIT 

BEST AVAILABLE COPY 



OUTLINE

C-FreeT" 	 TALK FOR INDONESIAN VISITORSto EASTOVER 'MILLOCTOBER 29th
 

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

II. 	 FULL SCALE COMMERCIAL OPERATION
 
FRA1KLIN START-UP EXPERIENCE
 
FIBER QUALITY PERFORMANCE
 
OPERATING EFFECTIVENESS
 

.II. ENVIRONMENrTAL ANlALYSIS 
POTENTIAL EFFLUENT LOAD REDUCTIONS 
ACTUAL '-!ILL PERFOR.MANCE AT FRANKLIN 
PROJECTED PERFORLANCE ON OTHER SPECIES
 
ENVI RONMENTAL IM'PACT OF C-FreeTm 

,-.T AVAILABLE COPY
 



C-Free11 PULP DEVELOPMENT 

UNION CAMP- ENVIRONMENTAL AWARENESS 

IrNKLI.IN MII.I.. IA W.FI.tW RIVER
 

EAST'OVIR MI.L - (;RI:I:NII.1:1.1 .%IlI. SrANI.RDS
 

DEIONSTRATED DEVELOPMENT EFFORIS 

MANY1 YI'RS OF INTE NSE BIiU..%CIIl(; RIl's:Al'RCIl 

AMONG FIIS r COI.NuI'I. CLI INT IIILJ:ACIIINC IN USA 

ONE oFFIRsr USING o2 l1.17 CII IN; WITI R CYC I. 

III(i CONSISI'NCY 2131.FCIll,"G FOR MAXIMUM CILOSURIE 

$6.5NIM + PILOT PrlNT INVI.ShI'%ENT AND 
CONTINUIN; CO,%I.%I Irf'.NT ($1.5MM I,:XPANSION) 

LU.i. SCAI.I IRACIOR SIMUI.TION AND PROCF.SS MOILI.INc 

$100M. FUI. SCAI.E 1000 II'D OZONE IILEACII PI.NT 

ESTAIILISIIII:I UNI N CAII' "I'CIINOLOGy 

,\IR I'I: I.N( ,tR kI*.N :.IMENT W1 III SUNDS DEIFIBRATOR 

Conventional CEDED 

WASHWOOD WATER AII 
WAT E R 

CA&UStT!I.[BCV SENVERED) EFFLUENT BLEACHEDkbb!.:.,_,:!F'"I .:.:. 17 LIG NIN IUREMIOV ED 

SrST~~VA AVIARRC~
 

PROBLEMIS: !11(;ii WA;TE'R USE AND SIAWIIR I-'IOWy
 

AI,1. ,E,\CIIIE CIiII'*;IC,\I,S AND ORGANICS MiUST Ile SIMEI.RIEAI 
Ill 1ml )l, CODl AND CM.Mt}I 

USE, {)1:CIII.I)RINI,: IR0IlU('I.q C11lI.1RINATF, i OIRGANICS 
IOXIN. AMI AND,O C:III,01MICII:I 

http:PROCF.SS
http:IrNKLI.IN


WAT U!RWOOD WASE Conventional CEDED WAT"E RWASE 

L 	 KJ 
STZWLMW iFF1UNT BLEACHED

Jn100% , 	 PULP-1('..NE Rt1OVEX 

WASHWOOD 	 VASIt OC/DED
WATER 
 WATE R 

ICOOLIN~l- .77~f 

45% LIGNIN 
REMOVAL
 

F 7TI SEWERE
 
".E 	 EFFLUENT BLEACIJE 

-5% OF LIGNIN 	 PULP 

PROBLEIS: 	 S'riiii. A 111(1 I'EUC1NT,(E OF ORGANICS AND lLEACHIING dIE| .UAI., 
SEN. T('F. V,'rII 11 COL()R.SEWE.R HIGHI3DAND 

CII IORINE S'ILL', USED; SIZAIE AMOUNTS OF CIlIA)0 INATEI) OR(;,\NI( 
IROI) UC El). 

woo 1" CEDED 	 WAS ,, 
WATHIR W"A T It 1% 

'AOIc _i 	 LAC 1 I) 

100% 

wooN 	 wASH OC/DED WAS, 
%VA"1 ICR 	 'A I R 

rCASCjHONG C55% 

1 ROOM L ERYPULP 

WOOD 	 OZED WAS,, 
WATER
 

WGASIING 0 	 DI(" 11111' 	 -f.I ESSENTIALLY INOR PURGE 

IiALL LIGNIN 
CAUSTIC. RECOV. RECOVERED 

ROMERY..I)Efict[ go ,', [ ra":"-"-:i. .:. ............ 

<5% 
D E1ffl uent 

BE$T A.\,AILABL-E cOPY 
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OZ(EO)D Bleaching 
Hot lHot 

Waler Wrater 

Bleached
Brown O E -_ tlp
Stock 01 Z 0 E O 0 D,, 

Washing I 

Closed Oxygen, Ozone Alkali, Chlorine
 
Cycle Alkali Oxygen Dioxide
 

Recovery
 

Minor amounts of 
Orgainics & Inorganics 

to Sewer 

OZONE TREATMENT STEP 
Pul l) From
 
0 Staec
 

- Thickening T O z on e Washing
Acidification 

Ozolle Pulp To 

Generator E.Stage 

GasOff Gases Can BeI Recycled Clean-Up 

Can Be Used Elsewhere Oxygen makeup 
For Mill 0 Uses 

PFIT ,\'AILALE COPY 
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BLEACHING COST REDUCTIONS FOR VARIOUS WOODS 
1C-FreeT" 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 F-asy to Bleach Pulps - Market Brightness & Strength Possible 

0 z Q P --+
 

Extended iligh May Not May Be 
Cooking Consistency Be Required Med. Cons. 

or in Sonic Cases or 
Extended Hligh Cons. 
Oxygen 

Required 

BEST A\AILA.3[3LE COPY 



OZONE 
START-UP EXPERIENCES 

FRANKLIN F-LINIE 

msr',\%'I, i- l'(iN 0/ONi: SEI. MIIER 19,1992 

Z SIAE;u I'PERFOR).M ANCIE 

SI:I IV'iY & EFIICI:NCY AS EXI'ECTED 
I:ACIIING UNII OR.MI'I" " EXClI.,IF.NT 

SYST'II; OI'I.:iRIiON MIN()R i'ROIBLEMS ONI Y 

(;AS SYS I i',N1VI'1'0R IANC E 
STARTED I' ON ()ZO)NE SlIII'Efii EIr19, 1992 
SAFITY I'':RFOl.MANCE EXCELLE NT 
OZONE I'ItODUCTION EXCI-I.ELENr 
GAS RECYCLE SYSTEM MINOR "NEW SYSTEM" 

ITENIS 
IFFLUENT RECOVEIY 

SNAZ.L 7 STAGE URGEI .-OR (:A.CIUM 

OZONE STAGE PERFORMANCE 

Ozone Application Brightness Viscosity Selectivity
%ISO dm3/kg 

Kg/ADT Percent %ABrighlaess 
Applied Consumed III Out II Out A Viscosity 

Expect'dI 6.8 90-95 39 53 705 590 0.12 

Current 7.6 95+ 36 51 706 600 0.14 
Operation 

BFST .VAIL ,.E COPY
 



OZ(EO)D
 
BLEACH CHEMICAL SAVINGS
 

Red u ct ion 
vs CEDED 

Typical 26% 

Optimized 35% 

FRANKLIN MILL 

1992 OPERATING CONDITIONS
 
Effect of F-Line OZEoD Pine 

FOR ALL SIX Gross 1st Grade MachinePER MAHINS Production Production Sheet Breaks Downtime 
PAPER MACHINES Tons/Day Tons/Day Number/Day min./day 

Baseline 
Jan-July 2045 1806 13.1 18.3 

A&B Bleach Lines 

Oct-Dec 
F.,ineos 2057 1822 12.3 15.6 

OZEoD 

BE$'T AVAILABLE cOPY 



TEAR vs TENSILE 
Franklin Southern Pine 

195h CEDED
 

OZEoD (F line) -OZEoD 

.81175 
R ,= 

E 
" 1 5 5 L 
oCEDED 
0. (A & B lines) 
U 135r 

ccN a 

95 i - " 

75'
 
6 7 8 9 10 11 

BREAKING LENGTH, km 

Prl REATING DA TA 

BLEACH PLANT CONTRIBUTION
 
to
 

MILL EFFLUENT TREATMENT PROBLEMS
 

With Rest of 1ill 
as Closed asAs a Percoit of Total Mill Normal 


Mill Possible
 

EFFLUENT FLOW 50% 65%
 

EFFLUENT BOD5 35% 45%
 

85%
EFFLUENT COLOR 60% 

CILORINATE I) ORGANICS 85% 85% 

fEST AV' VIL.AP IE COPY 



POTENTIAL BENEFITS
 

BLEACH PLANT ORGANICS
 
Southern PINE Kraft to 82 ISO 

CEDED OC/DED OZED 

BOD 5 (kg/ADMT) 16 6.5 2 

COD (kg/ADMT) 65.5 22.5 6 

COLOR (kg/ADMT) 185 41.5 1.5 

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

iNITIALINTAPredicted 
CEDED OC/DED irED MEASURED 

F-LINE 

BOD5 (kg/ADMT) 16 6.5 2 1.8 

COD (kRg/ADMT) 65.5 22.5 6 5.6 

COLOR (kg/ADMT) 185 41.5 1.5 0.9 

TOX (kg/ADMT) 6.5 3.0 0.075 0.14 

AOX -- -- -- N.D.(<1-5ppb) 

Chloroform 0.18 0.08 0.003 0.00017 

ST VAILABLE COPY 



C-Free ENVIIZONIIWNThAL IMPACTS 

• ESSENTIALLY ELIMINATES DIOXIN 

ELIMINATES MOST OF THE 
TOTAL CHLORINATED ORGANIC 
CHLOROFORM. TOX and AOX 

• 	 ALMOST ELIMINATIES COLOR
 
IN BLEACH PLANT EFFLUENT
 

• OFFERS LARGE REDUCTIONS1OD 
IN EFFLUENT TREATMENT 

" USES LESS VATEiR AN)
 
PRODUCES LESS EFFLUENT
 

BEST ALABLE 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 

MATTE13S. 

TO IMPROVE PERFORMANCE THROUGH SUPPORT OF 

RESEARCH AND DEVELOPMENT. 

EEST cOPY 



ENVIRONMENTAL, HEALT,_SAFEIY,_ 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 

HABITAT, AND AESTHETICS. 

BEST AVAILABLE COPY
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POTENTIAL WATER & EFFLUENT BENEFITS
 
Using OZED Bleaching
 
Estimated Values for a Ty pical Plant 

CEDED O(CD)ED OZED 
Bleach plant Water Use 47.5 15.8 * 13.7 * 

M'Bleach Plant Effluent 55.4 14.2 7.5 
"-4 

M3/A.D.Metric Ton 

* Some water is recycle therefore savings may vary 
0 



THE ROAD TO SUCCESS
 

s Well Prepared Applications 

o Productive Dialogue with DHEC 

a Valuable Public Input 

o Commitment to Permit Limits 

o Honor Those Commitments 

o Open & Ongoing Communications 
with Neighbors 

o Proven Environmental Record 
4 

DEVELOP AND MAINTAIN A
 

HIGH ENVIRONMENTAL ETHIC 

BEST AVAILABLE COPY 
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Flint River Plant
 

Oglethorpe, Georgia
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I. EXECUTIVE SUMMARY
 

On October 24 - November 5, 1993, Indonesian delegation for study

" 
tour of Train The Trainer program visited United State of
 

America. 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
 
award 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. lyan Suwargana - Bapedal, Mr. Darono 
Wikanaji - PT Kertas Leces ( Persero ), Mr. Zulkifli Lubis - PT 
Indah Kiat Pulp and Paper Corporation, Mr. Widya Tjahyana 
Lauwangsa - PT Pakerin, and Mr. 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
 
be applied in Indonesia.
 

The study tour start with the meeting with NCASI representative
 
at Florida, Gainsville, Mr. Ashok K. Jain - Regional Manager
 
Southern Region. National council of The 
 Paper Industry for Air
 
and Stream Improvement ( NCASI ) is the foundation that conducted
 
research in the field of air and stream improvement - as a
 
request or not as a request of the industry - and it could be
 
implemented by the industry. The study tour participant 
 then 
visited Marlboro Mill - Wi lamette Industries, Inc., Union 
Camp - fine paper division, as the 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 the waste and
treat water 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 technique 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.
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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 1993 ). 

The Marlboro paper mill produce mostly copy paper with the
 
average total production 750 ton/day ( total pulp production is
 
850 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 internal treatment, oxygen delignification
 
process in the fibre line, spill prevention system, and waste
 
water treatment facilities as an external treatment, and also
 
waste wood boiler system which could burn almost all off solid
 
wastes/organic wastes.
 

This mill still uses chlorine and chlorine dioxide ( 30 .
 
chlorine dioxide and 70 % chlorine white the bleaching 
stages/sequences of Cd-Co-D ). They said that most plant in USA 
still 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 oct. 1993 the study tour participant visited
 
Sonoco Mill, Bennettsville, SC., it was an unscheduled visit, we
 
are very glad could visiting this mill. Mr. Ashok K. Jain have
 
requested to the manager of Sonoco mill for his allowance to
 
permit us visiting their mill. This mill produce rainly
 

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 boiler. It is
 
relatively low cost/ no cost technology that should could be 
applied for handling and treating black liquor in the small and 
medium scale pulp and paper industries in the development 
country. 

Friday 29 th oct. 1993 we were visiting Union Camp at Eastover
 
South Carolina. The average daily production is 1550 ton/day of
 
uncoated printing and writing paper, 330 ton/day of bleach kraft
 
market pulp. The water consumption is 14,000 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 a
 
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,
 

IP3
 



toxic material that potentially will give

chloroform,and other 


the environment.
the negative impact to 


1993, we were visiting Weyerhaeuser Company
Tuesday, Nov. 2 ed. 

It was the last mill that we have had to
 

at Oglethrope, Georgia. 

the meeting with Dr.
 visited before our departure to New York for 


Isaiah Gellman, vice president of NCASI.
 

as the

This mill still uses chlorine and chlorine dioxide 


water
 
bleaching agent. The plant designed for 7000 gal/ADMT of 


usage but now up to 10,000 gal/ADMT. It was because of the
 

that would like to have 0.1 kg AOX / ton
 
consument request 


use more water in bleaching processes and

product so they have to 


to change the bleaching agent composition of 70 .
 
they have 


30 % chlorine to 100 % chlorine dioxide.
chlorine dioxide and 

just could achieved 0.11 kg AOX / ton
But actually they have 


product. ).­

discussed and concerned to the
this mill wE have just more
At 

mill total
 

waste water treatment and solid disposal. The 

the water uses is 11 mgd which
production is 930 ton / day and 

the Flint river for the process
consist of 10 mgd of water from 


water for consumption
water, and about 0.7 until 0.8 mgd well 

facilities
going to the waste water
water. The waste water is 


with an aerobic process, and the sludge is going to the screw
 

The usage of the screw press for
 
press prior to the landfill. 


give us another

sludge dewatering processes are likely will 


benefit despite the usage of wire press.
 

ccurtesv
delegation met to pay

Wednesday, Nov.3 th., 1993, the 


WEt at their

call on Mr. Lisa A. Raudelunas, project manager of 


in New York. Then at thursday 4 th. 1993, the
 
head office 


Isaiah Gellman,
pay courtesy call on Dr.
delegation also met to 

the information of what


the presicent of NCASI. He looking for 

to do, and he
 

our desire in connection with what they have 


promise to give their response.
 

III. FINDINGS
 

This section will just cover the description of the facilities of
 

have just visited.
the pulp and paper mill that we 


Inc. ( Marlboro Paper Mill
A. Willamette Industries 


south of

The Marlboro paper mill located on 1,800 acre just 


met with Mr. Greg Fullenwider,
Bennettsville, South Carolina. We 

W. Martin ( Marty ) Barfield, the
 

technical specialist, and Mr. 


Technical Service Manager of Willamette Industries 
Inc., Marlboro
 

paper mill.
 
this mill are hardwood and softwood which
 

The raw material of 

plant ip Chester, SC.,
 

come from Willamette's plywood-
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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 softwood classifications.
 

The fibre line :
 
The raw material ( hardwood and softwood chip ) and the 
 cooking

liquor go into the digester for cooking processes/ kraft process.
The cooking process 
 take about 1.5 hours, then once the pulp
exist the digester the pulp mixture pump 
 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 pcocess that
 uses 
oxygen to further breakdown and remove 
lignin from fibre
after 
 cooking stages, so that the pulp just contain mositly 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 uses chlorine and chlorine dioxide as 
 the bleaching
 
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 the head box, go to
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 it from moisture, it
 
ready to shipped.
 

Environment protection

In order to protect the environment and to recovered the

chemical, Marlboro paper 
 mill send the mixture of lignin and
spent cooking liquor from washing stages to 
 the recovery system.
The black liquor 
 goes through a set of evaporator to remove the
water from the 
black liquor,leaving a thick mass 
of organic

material. This material is then burned 
in the recovery boiler to
generate steam, 
 and the result of 
this process dissolved in the
water to produce green liquor. The green liquor add with 
lime to
produce white cooking liquor. They also have 
lime kiln to prrduce

new lime 
that mixes with green liquor 
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
boiler. Its could eliminate the 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
 



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
 
15 mgd. At this unit more than 90 % of settleable solid and about
 
10 % - 20 % of the BOD should be remove from the waste water. The
 
sludge from the primary clarifier, at 3 % - 5 % concentration, is
 
pumped to a screw press and dewatEred to about 50 % 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 
is 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 secondary 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 first to a series 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, 6 days per basin. It is based on 15
 
mgd flow and 30,200 lb BOD /day and the organic loading rate is
 
1.3 lb BOD/day/ 1000 cubic foot. It has 9 mechanical aerator in
 
ASB-1 and 4 mechanical aerator ASB-2, rated at 75 hp each. This
 
ASB system should have an efficiency of approximately 90 % BOD
 
removal. Each of the ASB is lined with 24 inches of compacted
 
native clay, as are the surge and spill basin, and has concrete
 
pads on the basin floor beneath each aerator. The dissolved
 
oxygen ( DO ) of this system be maintained between zero and one
 
ppm, so that about 0.4 lb of biological solid ( biosludge )
 
should be produced per each lb of BOD removed. The overall
 
biosludge production rate is about 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 has one
 
75 hp aerator near the outlet of this ponds to maintain the nO
 
level above 1.0 ppm. The combined polishing pond has a capacity
 
of 293 million gallons with the retention time each of it is L0
 
days. During normal operation, this pond just will be filled to
 
a depth of 4 feet and only one of them in service. In emergency
 
cases these ponds has a capability to maintain mill operation for
 
about twenty days without discharging the waste water into the
 
river.
 

Solid disposal, solid object collected from bar screen, skimmed
 
material from clarifier, and sludge that has been dewatered until
 
50 % solid content burned in the hog fuel boiler / waste wood
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boiler. Sludge from tne sludge lagoon 
can be air-dried and remo
 
to the on-site Willamete landfill. Solid wastes fro
 
recaustisation and lime kiln unit 
 are also dumped to t­
landfill. Beside that 
 treatment Willamette industries also ha
 
separate collection and treatment system 
 for domestic wastewate
 
with a capacity of 175,000 gallons of wastewater that also line
 
with 12 inches of native clay.
 

B. Sonoco Mill
 

Outline of the process
 

The Sonoco 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 500 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
 
ccntainer/OCC as the raw material. In pulping process they use
 
sodium carbonate from the chemical 
 recovery processes 90 ., an
 
10 % make up. The water consumption is 3.5 - 4.0 mgd for th
 
whole plant, part of it's : 2,000 gal/ton product, are the wate
 
consumption for 0CC processes. 
They uses sodium carbonate 25
 
lb/ton pulp with its concentration is 17 lb/cuft, and in order 
t
 
avoid a 
 dark pulp they must add 0CC. Sonoco has a problem o
 
water resources because of it's plant site 
are on the dnwnstrea
 
of the nuclear power plant. So they have a lack of 
 wate
 
resources and the temperature of the water raises 
 of normal
 
particularly in the dry season. 
But actually usually the wate
 
temperature are still at the range of 82 F - 85 F. and the limi
 
temperature is 105 F.
 

Environment protection
 

In order to protecting the environment from the negative impac"
 
of the waste water from washing processes ( black liquor ) in th
 
pulping line, Soroco has relatively no cost / low cos
 
technologies which should could be applied in 
our country. We ar
 
very surprise with the technology used in 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 10 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 8 until % ,then at last
% 40 the two effec
 
evaporator the solid concentration of black liquor could reach 51
 

:I4T VAILAP[E cOPY ) 



7., and then burned in 
the rotary kiln. The operating 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 4

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 90 % of white water.
 

In handling wastewater they 
 use a process combination of
anaerobic 
 and aerobic biotreatment. The retention time of
 
anaerobic processes 
are 5 days and the retention time of aerobic
 
processes are 10 days.
 
It uses 4 aerator of 100 hp and 14 - 16 aerator of 5q hp. These
 
process could eliminate 93 ­ 95 % of BOD inlet of 700 -. 800 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 cause 
 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 4000 acre, and the actual mill area 
are 150 acre. The
 
total production of 
 this mill is 1,800 ton/day with the water

consumption is about 14,000 gallons / ton 
product. The mill was
 
design for even 
more extension potential, ultimately one day they

hope have the 3 ed. 
paper machine but not at immediate future.
 

Today they have two paper :,achine, 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.Fay, Technical control manager of the
 
union camp paper mill, Mr. 
 Doug R. Lazar, 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 100 mill radius from the
 
mill, with a proportionality I 
 part of pine and 2 part of

hardwood. The pine has a longer fibre and the 
 characteristic of
 
strength and hardwood ha s a short fibre 
length and provide the

uniformity characteristic. The raw material mostly log of pine

and hardwood and their chip. 
 The log goes into the debarking

operation 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 have a better uniformity of
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pulp quality.
 

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 it will help
 

them control with the pulp quality, because they don't have to
 

swing between the pine and the hardwood with these dedicated
 

operation. They uses a continues digester for both of them. The
 

yield is about 35 % because they uses any of the debarking
 

operation, lignin separation prccesses from fibre, and kraft
 

pulping processes.
 

Environment protection
 

The Union Camp corporation stands out as a company that has
 

voluntarily taken for more recycled fibre and less use of
 

chlorine in *:aper making. It made them as a work leader in
 

bleaching technology and they uses a counter current washing
 

processes. It use a lot of water and of course it is not a low
 

cost / no cost processes but they would strongly applicate
 

counter current washing.
 

The second big match in Union Camp is the use of oxygen bleaching
 

technology. They said that they has been actively looking for
 

substitutes for chlorine since 1980. 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 the 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 just met in the Union Camp is
 

the bleaching technology they were going to develop. As big
a 


step in a worldwide bleaching technology used by Union Camp 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
 

bleaching process, the used water must be discharged
chlorine 

because it is to corrosive to metals to be reused in other parts
 

of the paper making process.
 

One advantage of ozone bleaching is that the residues from the
 

process are not corrosive, so the water can be recycle and
 

be recovered. I-- is
chemical that are pulled out of the pulp can 


chlorine free, since chlorine dioxide is
actually not totally 


used to brighten the pulp, but the majority of the substance has
 

been removed.
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In the USA the main regulation of pollution they have concerne 

about in the pulp and paper industries are: organic matter ( BC) 

), 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 C Adsorbable Organic Halide ), and now dioxin als 

included. It is not just based on concentration but also based up
 

mass / ton product especially for COD, BOD, suspended solid, ani
 
AOX.
 

In Plant Control
 

The focus here is segregated sewer, it has been a common practic
 

in the state to separate the sewer that did have significan
 
solid from those it did. In the case the process sewer have
 

significant solid that potentially have solid, therefore the,
 
goes to the primary clarification. They also segregate the sewe
 
of the bleazh plant which typically acidic, and have a by pass tc
 
clarifier.
 

Oil spill prevention measure, is one of the other thing that the'
 
are dial with to all of thelr oil storage tank, includinc
 
turpentine storage tank which have 4 dike, and essentially thi
 

capacity of the largest tank is 10 % for storm water, and it',
 
separate the dike system for all of their storage tank. They alsi
 

to eliminate the tank overflow, liquor tank overflow, and procesi
 
tank overflow which caused concrete paving and curving. The othe
 

thing we might more concerned is the uses of conductivit
 
transmitter system instead of a common spill tank system, so i
 

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 collection fo
 

noncondensable gases, TRS gases. The compound they concerned an,
 

hydrogen sulfide, merchaptance, dimethyl sulfide, dimethy
 

disulfide. In design of many odor control system, the two majoi
 
combustible component we have to be carefully considered 
 ar
 

turpentine and methanol. The more importance commitment is ti
 

minimize the outside odor that was concerned by the neighbor. I
 
normal operation sulfur should not be detectable on out side. Thi
 

Union Camp uses the NCG collection system to reduce the overal
 

sulfur dioxide 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 sludgi
 

settle on thL. bottom of the .clarifier are pumping to thi 

dewatering processes. ' The clarified 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 ASS, with the
retention time on 
 each ASB are about 7 days and equipped with q
aerator of 
 75 Hp. The treated water are then send 
 to the final
settling pond before 
going to the effluent holding pond that

could hold the 
 treated 
water for I month. Then the treated water
could discharged to 
the river trough some kind of diffuser, so
the probability of foam generation caused by 
turbulence could 
 be
 
eliminated.
 

It is very difference with the Indonesian regulation for the
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 probabilities of the cheat action of the
 
industries in discharging their wastes.
 

D. Weyerhaeuser Company
 

The Weyerhaeuser 
Pulp Mill division located 
 on Oglethrope,

Georgia. 
 We met with 
Mr. Russell Stevenson 
 - The PlantEnvironmental Manager, and Mr. 
Franlk D. Wohrley - EnvironmentalProject Engineer of the Weyerhaeuser Co. 
 This mill uses kraft
 processes with continuous digester 
 : I two-vessel vapor phase,
with oxygen delignifi'.ation stage. 
 In the pulp processing unit
they have: hot stock refiner, 2 washer that 
 consist of 2-stage
diffusion brownstock 
 and 3-stage post-oxygen diffusion washer
tower. 
They also have chemical recovery plant that consist
five-effect evaporator, l'recovery boiler, 

of 1 
I lime kiln, and 1
recaustization plant. The 
 pulp drying machine are: Fourdriniers


" 
240 trim, with I drier and 
I reels.
 

At this company our discussion 
were more concerned to 
 the waste
minimization program that they have been 
able to reduce the waste
 
water. The plant are originally designed for 
7,000 gallons/ 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 % chlorine dioxide and 30 % chlorine, They have since 
mcve to
100 % chlorine dioxide. They also have customer who would 
like to
have 0.1 kg AOX / 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 0.1 
kg AOX / ton of pulp product, and the
capability of their effluent. They have just 
reach 0.11 kg AOX /
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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 50 - 60
 
gallons /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 the bar screen prior
 
to the waste clarifier that have 1.75 millon gallons and 3 hour
 
retention time.
 

The function of the waste clarifier is not only as a
 
clarification unit but also as a retention tank 
for allowing pH
 
adjustment. The sludge 19 % of solid are pumped to the screw
 
press for dewatering processes. They produces 15 
 - 20 ton / day
 
sludge with a dry content of about 50 %, and send to the
 
landfill. The clarified water from the waste clarifier 
are pumped
 
to the 1 st lagoon ( 13 acre ) that has 5 days retention time and
 
equipped with 12 aerator of 75 Hp. Then to the 23 acre of 2 nd
 
lagoon, 9 days retention time, 6 aerator. Alter that to
 
stabilization pond that has 10 days retention 
time and equipped

with just 1 aerator. The treated water ready to be diffuse on the
 
river, but in some cases the treated water could be hold in the
 
660 million gallon, of 
holding pond that covered 29 acre of land.
 

IV. RECOMMENDATIONS AND CONCLUSIONS
 

Our recommendation 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 enough for us
 
to take a lot of informati6n. 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 country. In
 
order to be more valuable of this program to our company, I think
 
it is important to held some kind of one-day workshop for our
 
boss / plant manager / the owner of the company, just 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 usage of oxygen delignification process, a very efficient
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process that uses oxygen to further breakdown and remove lignin
 
remaining after 
 the cooking stage, is a very importance step
 
because 
less lignin means there is less to bleach. They also have
 
a waste wood 
 boiler, by this unit it's cculd eliminate solid
 
wastes that might be dumped to the landfill. It. is /ery
 
appropriate if this boiler 
cam te installed to our f-:ctcr/ -n 
irdcnEsia, because we have sc4re p-o.em in hardlirg cur sol1-1 
-astes, we ,c-W just still have a -very limited area for lardfilI. 

R. S:--i .o cc :1'i 1 

The r. att-Lr cti.e way in hardlin-'g black i1quor wh l . ­
,e e- seer, before are conducted in -onoco 
 Mi l. Th.- ,c., r tr
 
I jir, inst_--ad -.f retc.=r,' boi ler to 
 rEc over co._;ing iq.. ,- f--..r 

la (I, liq,,or. It Is a low cost terhnologjy tha t snrkil l, 
applied to a -ediICm scale rulp ard paper miHl especiall). In t-e,1;:vE Ialmert -7countr I es Siuch as Indon-esi . fs e -ave rown , r.pu" 
,iIi as a ,ery pol luted industries. It is our r spc , iti l1 ties tr, 
protect our envircnment. The more concerned about this cases, the 
mrore great tcneflt might be achieved. We have had a flowsheet c,!
 
this process bLut we still need a lot of informatinn about I.I . 

1. Union Ca-p 

Wha I h-,s t.ecr. d:,-,e hy Union Camrp as a 1oI ,ntf3(!r n rroclc -.U r,~-.;
rerycle f;e,'aper and less use of chlorine -- cI)ri-e d ,,e

-,', .,le-;ching aG PRnt shculd bercr e 6 good tte-:; tc" . a 

,z lr ing : C)rI;ine bIeachir' g Prces.-_, w 1t h o0 -7n,7-10 e 
C. ".a ,T.0ea1-ins I d eal E. .- -­

onv rcr ,enta I I y h Ieac-h: ;-.qproc-ess. E en thour h n.;rir, :, , - . 
ta I se hlorine- "ree rc.e s-eS for biLehCh1, , -. 

been reduced si-n'iicantly. alSo when then tre COFSIJ-,-" -.-. I, 
r paper e rargue the ycle elr-, and chp fee pape, 'e , 

prrdLlC t were really satas .ed. It is - gnc nrocns , -- t:-­
best, right nC.Vn 
 th- t-,orld i. the beach-c r,------ ­has been jiaternted. 

1). Weyerha e ,-.e .. 

(A, cjoocd :S reeyst p tq , . - , Fr1'.I I ,'r. , ,r- ­waM -ew a 1. zr I.r-,011. S:--, t.e, ErV CC 1d s:p vo r fI c.,,.= I- tri rn \,, t , ,er. t 
to the £mec enci spill bas in.n he Weyerhaetis;er ­
chlorine - chlorine dio*xide in bleaching processe;, but t.e 
almost surpass the standard of AOX loading requer bn, the 
consumer. They still have to o better in ha:',( i )ng their 
bleaching processes, even though they have done better than IS ifM 
overcoming this cases. 
The usage of screw press icr dewaterirg process.s for their 
sludge have many advantages at least reducing any prcblem caused 
by the usage of " wire press ". They used to ises wire press but 
now they uses screw press.The usage of hot stea. to protect screw 
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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
 
* Meeting at NCASI 9:00 am
 
* Mr. Ashok K. Jain, Regional Manager of NCASj

* 3434 SW 24 
th Avenue, Gainesville, Florida 32607
 
* Tel. 904 377 4708 x 224
 
* Fax. 904 371 6557
 

Wednesday, October 27, 
1993
 
* Meeting at Willamette Mill 9:00 am
 
* Mr. W. Martin ( Marty ) Barfield, Technical Services
 
Manager


* Mr. Greg Fullenwider, Technical 
Specialist
 
* P.O. Box 678
 

Bennettsville, South Carolina 
29512
 
* Tel. ( 803 ) 479-0200
 
* Fax. ( 803 ) 479-6603
 

Thursday, October 28,1993
 
* Meeting at Sonoco Mill 10:00 am
 
* Mr. Phillips Wichard, Chemical 
 Recovery and
Wastewater 
 Treatment Manager of Sonoco Mill
 
* Sonoco Mill, Bennettesville, South Carolina
 

There is 
no business card, unscheduled visit under
 
corporation with Mr. Ashok 
K. Jain, NCASI ).


Friday, October 29,199
 
* Meeting at Union Camp 10:00 am
 
* Mr. Wesley A. Fay, Technical Control Manager

* Mr. 
James P. Witkowski, Environmental Engineering
 
Manager


* Mr. Doug R. Lazar, Senior Application Engineer

* P.O. Box. 8, Eastover, SC., 29004
 
* Tel. ( 803 ) 353 7627, ( 803 ) 353 7916, 7917
 
* Fax. ( 803 ) 353 7026
 

Tuesday, November 2, 1993
 
* Meeting at Weyerhaeuser 10:00 am
 
* Mr. Russell K. Stevenson,PlantEnvironmenta
 

Manager

* Mr. Frank D. Wohrley, Environmental Project
 
Engineer
 

* P.O. Box. 239, Oglethorpe, Georgia, 31068
 
* Tel. ( 912 ) 472 5518, 5283
 
* Fax. ( 912 ) 472 5508
 

Wednesday, November 3, 1993
 
* Meeting at WEC HO 5:00 pm

* Mr. Lisa A. Raundelunas, ?roject Manager

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

* Tel. ( 212 1 683 4700 Ext. 
239
 
* Tlx. 261290 Envirocent
 
* Fax. ( 212 ) 683 5053
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Frank D.Wohrley 
Enironmental Project Engineer 

Pulp Division 

Flint RFier Operatiois 
Old Stagecoach Road 
P.O.Box 238 
Oglethorpe. Georgia 31068 
lel 19121472 5283 
Fax 19121472 5508 

Russell K. Stevenson 
Plant Environmental Manager 

Pulp Division 

Flint River Operaltions 
Old Stagecoach Road 
P 0 Box 238 
Oglethorpe. Georgia 31058 
lel 19121 472 5518 
Fax 19121472 5508 

.1 Weyerhaeuser Weyerhaeuser 

I­

o W.Martin (Marty) Barfield 
"-< Technical Services Manager 

Greg Fullenwider 

Willamette Industries, Inc. Tch,,c ,, 
Marlboo Mill 
PO Box 678 
Bennettsvibe. SC 29512 
(803)4790200FAX (8M3)479-660 U41lboto Ui1Willamette Industries. Inc. Post Office Box 673e4ni-,01ixxie, Sc 29512 

803 479-0200FAX: 803 /479-C0S 

*-.--N 
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ISAIAH GELLMAN 
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(212) 532 9000 
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pn. 9M 14100"GMN..Jv)LL RO A , , r02 
Will 37.,470 

FA 371157 
F'I 

NA~yONALC NUICJLOF THEPA&ERNDISTRY 
FOq AIR A.NDSTREAU IMPROVEMEN1 INC 

2 LkISONAvENLUE 

Nl7WYORK. NY 10016 

I-" 
m 

0 
CFREE* 

Wesley A.Foy 
lechnical Control Mianaer 

Doug R.Lazar 
Senior Application Engineer 

FINE PAPER DIVISION 
P.O. BOX B. EASTOVER. SC 29044 TEL. (803) 353-7627 

UNION CAMP TECHNOLOGY. INC. 
HWY 601 S. PO. BOX B 
EASTOVER. SC 29044 

TEL- 803/353-7917 
FAX 803/353-7026 
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C.Participants
 

Mr. Darono Wikanaji 
 * PT Kertas Leces ( Peresero 
Leces - Probolinngo, 67202 
East Java, Indonesia. 

- Wastewater Treatment Facilities 
- Chlor Alkali Plant 
- Tel. ( 0335 ) 21993, 21994, 21996
 

Ext. 257, 311
 

* 	Mrs. Hendayani T. A. 
 * 	Institute of Research and
 
Development of Cellulose Industry
 

- Raya Dayeuhkolot 132
 
Bandung 40258, Indonesia 

- Tel. ( 022 ) 502980, 502871 
- Fax. ( 022 ) 502871 
-
Head of Sellulose Derivatives and
 

Pollution Division
 

* Mr. lyan Suwargana * The Environmental Impact
 
Management Agency ( BAPEDAL
 
Dit. Pengolahan Limbah B-3
 

-	 Arthaloka Building 11 th. Floor 
- . Jendral Sudirman No: 2 
Jakarta 10220, Indonesia
 

- Tel. C 62-21 ) 5703419 Ext. 209
 
- Fax. C 62-21 ) 5703365, 5702547
 

* 	Mr. Warih Supriadi * PT Surabaya Agung Industri 
Pulp & Paper 
Quality Control Department 

- J1. Bongkaran 68 
Surabaya, Indonesia 

- Tel. ( 031 ) 339457 - 62 86lines) 
 - Fax. 335043 

* 	Mr. Widya Tjahyana L. * PT Pakerin 

-	 J1. Kertopaten 3 
Surabaya, Indonesia 

- Tel. ( 031 ) 316173 ( 8 lines 
- Fax. 31 - 314345 

* 	Mr. Zulkifli Lubis 
 * 	 PT Indah Kiat Pulp & Pape- Co. 
Environmental Protection Section 
Quality Control Department 

- Wisma Bank International Indonesia 
6 th. Floor. 

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

- Tel. ( 021 ) 3104647, 3104452, - 3 
- Fax. ( 021 ) 3104582, -- 3 
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Thursday, November 4, 1993
 

$ 	Meeting at NCAS1 Head Office 9:00 am
 

* 	Dr. Isaiah Gellman, President of NCASI
 
* 	NCASI, 260 Madison Avenue, New York, N.Y. 10016
 
* 	Tel. ( 212 ) 532 9000
 

Another contact person of WEC :
 
* 	 Mr. Charles Jong Hwa Hong, Deputy Project Manager 

* 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
 

*5 Drs. R.H.M. Wiradiputra, Country Director Indonesia
 
* 	Kuningan Plaza, South Tower 3 rd.Fl., Suite 304 A
 

Ji. H.R. Rasuna Said Kay. C 11 - 14, Jakarta 12940
 

Indonesia.
 
Tel. 5251120 - Fax. 5251195
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D. Documents Received
 

-
Flow sheet of Chemical Recovery System of Sonoco Mill
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POTENTIAL WATER & EFFLUENT BENEFITS
 
Using OZED Bleaching
 
Estimated Values for a Typical Plant 

CEDED O(CD)ED OZED 
Bleach plant Water Use 47.5 15.8 * 13.7 * 

Bleach Plant Effluent 55.4 14.2 7.5 

M 3/A.D. Metric Ton 

_- Some water is recycle therefore savings may vary 
r­



WOOD WAS 9 Conventional CEDED WAS H 
WATERL 
 WATER 

SWeRXD FrrLUE.N-r BLEACHED 
1"o%, LJGNrN MOVE:D PULP 

WOOD WASH OC/DED WASH 
WATER 
 WATE-R
 

45. LIGNIN
 

REMOVAL 
L
 

Emu 3EWE.RE D 
EFFLUENT BLEACHED 
5SS OF LIONIN PULP 

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

CHLORINE STILL USED; SIZABLE AMOUNTS OF CHLORINATED ORGANICS 
PRODUCED.
 

wOOD WAS , CEDED wADE 

WAJII O 

WOOD WASH OC/DED was. 

ATRWATER .- " 

WAOOKIN 0 CEIN D 

A C_..JO ] 55% BLEOACHLEGD 

WOOD .... Z...ED WAHAVAA cWATER
 
Roo ESENIAL 55% PPUGP
 

ALL LIGNIN <5%CAUSTI RECOY- RECOVERED 
ROOM ERY D Effluent 
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BLEACHING COST REDUCTIONS FOR VARIOUS WOODS
 
C-FreeT 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 
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POTENTIAL BENEFITS 

BLEACH PLANT ORGANICS
 
Southern PINE Kraft to 82 ISO 

CEDED OC/DED OZED 

BOD5 (kg/ADMT) 16 6.5 2 

COD (kg/ADMT) 65.5 22.5 6 

COLOR (kg/ADMT) 185 41.5 1.5 

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

CEDED Predcted
OC/DED Predicted 

OZED 

INITIAL
MEASURED 
MEASUREF-LINE 

BOD5 (kg/ADMT) 16 6.5 2 1.8 
COD (kg/ADMT) 65.5 22.5 6 5.6 
COLOR (kg/ADMT) 185 41.5 1.5 0.9 
TOX (kg/ADMT) 6.5 3.0 0.075 0.14 
AOX 

Chloroform 0.18 
.--

0.08 
-

0.003 
N.D.(<l-5ppb) 

0.00017 
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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,oC)EDED 98% --- 97% 85% 

Hemlor!.,'D. Fir CEDED 96% 91% 84% 92% 

91%Southern Pine CEDED 99% 88% 99% 

Southern Pine O(D,,C)ED 96% 69% 98% 73% 

POTENTIAL BENEFITS 

CHLORINATED ORGANICS
 
Southern PINE Kraft to 82 ISO 

CEDED OC/DED OZED 

on PULP 

TOX (kg/ADMT) 0.28 0.13 0.04 

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

CHLOROFORM GENERATION 

0.08 0.002total (kg/ADMT) 0.18 

a. Level depends on the amount of.chlorine in the chlorine dioxide used 
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E. 	 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 Poekage, 
Industrial Management Preservation,
 
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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REPORT OF STUDY TOUR
 

TO U.S. PULP & PAPER MILL
 



I. EXECUTIVE SUMMARY.
 
Purpose of this study tour are to give the participant the actual
 
fact about the progress of effluent treatment / Pollution control
 
that has been done in U.S. pulp and paper mills. During the trip
 
we 
foud a lot of input data
tal 
 , effluent treatment system, elemen­

chlorine free bleaching, waste minimization,
mill management 

mill 

spill control,
system and colaboration between pulp and paper*
to handle any isue in enviroment problem.
f ol)Ilows:
During the trip we visited agencies and pulp and paper mills as
1. NCASI Southern Region, Gainsville, Florida.
2. Marlboro Mill, Willamette Industries Inc.,Bennettesville,


South Carolina.
3. Sonoco Paper Product, Hartsville, South Carolina.
5. 
4. Union Camp Fine Paper Division, Eatover, South Carolina.

Weyerhaeuser, Flint River Operations, Oglethorpe, Georgia.
6. World Enviroment Center, New York.
7. NCASI 
(National Council of The Paper Industry For Air And
Stream Improvement Inc.).

All 
 the mills we visited applied Kraft Process for
The the Pulping
three 
modern mills completed with elemental 


except Sonoco with Soda Process for his Pulping system.

bleaching chlorine
system, free
Chemical recovery 
system,

,Effluent treatment system with primary and secondary treatment.
tion 

Especially Gas Incineration
 

system 
in Sonoco we found that this company using
directly 
for his black liquor and the incinera­

in the digester without doing 
recover Na2CO3
investment used
cost any recausticising.
of this system is lower than The
recovery 
 system commonly used in Kraft Process 

the conventional
Ashok 

Thanks
Jain and Mr Charles Hong who arrange the visit 

to Mr
 
mill. to Scnoco
 
We find 
 that Oxygen and Ozone Bleaching
contribution can give 
 significant
The to waste minimization 
program.
three modern mills from the planning stage already
of enviroment assesment. takecare
It is quiet different with our existing pulp and paper mill.
 
F'or us 

stall 

it will take time to do waste minimization
new 
 program,
equipment, do retrofitting, in­
0 train the operator
arry out spill control andprogram. 
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IT. INTRODUCTION.
 

Participant of this Study Tour are
Paper Mills and 4 participants from Pulp and
two Participants from Indonesian Agencies.
They ar 
.as follows:
1. Mr. Ir. 
Darono Wikanaji From P.T. Kertas Leces.
Mr. Drs. Warih Supriadi from P.T. Surya Agung Kertas.
3. Mr. Zulkif]l 
 Lubis from Indah Kiat Pul and Paper.
4. Mr. Wldya T. Lauwangsa from P.T. Pakerin Pulp & Paper.
5. Miss. Ir. 
Hendayanj 
T. Adisesha, MS. 
from BBS (Cellulose
Institute, 
 Bandung).
6. Mr. Iyan Suwargana from Bapedal

wlect.jion of the parLilpants carried out hy W.E.C./USAIDon tht, .-uriculum basevitae submitteuXmphpe nmeirne and address to them.of each participant can beAppendix 1 seen on 

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

South 

29th October 1993 visited Union Camp Fine Paper Mill, Eastover,
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.
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III. FINDING.
 

At NCASI Research Center, Southern Region. Meeting attended by
5 participants from Indonesia, Mr. Charles Hong from WEC,
Mr. Ashok Jain, Regional Manager of NCASI and Mr. Burgess former
Regional Manager of NCASI.
The discussed topics are 
: NCASI Organization, background
grams, relationship between NCASI and EPA of U.S. 
pro-


Introduction of pulp and paper mill which we planned to see.
 At this facilities we 

result of research 

are allowed to see the equipment available,
( mainly air pollution ), and discussed with
chief of laboratory.
Mr. Burgess explained about Primary

Tr.iatment of Effluent Treatment Plant. 

and Biological Secondary

Sludge bulking in Activated Sludge Process and how to solved this
problem.
Programs carried out by NCASI prepared as
pulp 
 a result of meeting of
and paper industry. Unscheduled program (crash program, 
 in
,-ase to cater the recent isue from organization like
done 
 by contractors urner the supervision of NCASI. 

Greenpeace)

crash 
 This
program should be done by contractor as NCASI must
pleted the scheduled programs. com­

for 

Annual budget for the scheduled programs is US $ 10,000,000,-
crash program is US $ 6,000,000,-. All the 

and
 
funds 
 collected
from member of the pulp and paper industry and U.S. Goverment.
 

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

The three mills applied Kraft Process for the pThe bleaching system with elemental chlorine free 
Ilping line. 

boiler, recausticising, gas , with recoveryincinerators, and the effluent treat­i1enrt. system 
 using Primary treatment with
Treatment Clarifier,
with Aerated Stabiliation Basin with 
Secondary
 

retention 
 time
of 7 

from 5 to 7 days followed with stilling pond with retention
to 30 days, time
at the outlet of theeffluent
they install treatment 
 plant
one aerator to prevent odour from the waste water.
All 
 the mills using Earth Basins as
earth ASB and Stilling pond. The
basins covered with compacted clay (thickness : I
prevent penetration of waste to ft)

Sludge surrounding area. 

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


For 
the Kraft Process the malodouroIs gas is burnt in the

cr ,t.or, methanol sell to other factory as stated incii­by the regula-I in t.hat, any metahnol produce by industryIroducer. can not be used by 

Fur Soda Process Pulping no Regulation for Odour control.'Ias, soe Appendix : 2, 3, 5 and 6. 
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0noco Paper Product. Mr. Phillip Richard as 
 Technical Service
 
Manager.

This mill using SCP hardwood and OCC as 
stock furnish for chip­board and corrugating medium. Pulping Process using Na2CO3 alone.
The Black Liquor thickened in 5 stage multiple 
 evaporator and
than incinerate in kiln. The recovered Na2CO3 pumping back to
digester. Heat from the kiln recovered in Exhaust Gas Boiler.
Steam from Exhaust Gas Boiler used in Evaporator. Balanced steam
required in the evaporators supply from Power Boiler.
Effluent Treatment Plant consist of Primary rreatment and Second­ary 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, Go].d 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 1500 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.
 

St.udy 
 Tour to U.S. Pulp and Paper mill give the participants 
 a
lot of iriput 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.
Three 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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P.T. P A K ER0 3BALAI BESAR PENEUTIAN DAN 
(PULP. PAPER. PAPER PRODUCTS b ' 6* PENGEMBANGAN INDUSTRI SELULOSA 

CHEMICAL INDUSTRIES) 

W\idya Tjathyana Lauwanmsa Ir. HENDAYANI T.ADISESHA, MS 
KEPA.A BAlA PENELIIAN DERVAT 

SELULOSA DAN POLUSI 

Otffce 
JI Knrtcpalen 3. Sueoays - Injonema
 
Pnone :(31) 310173 (6 Lnes) 
 Faclory: Kenlo, Rumah':
Tv;ex 3, 141 IP%' SB IA Dosa Bangun. Punggrni . JI.Rays Dayeuhkolo! 132Ca JI. Hegarmanah:31-345 
 MSIV keno 
 Trip (022) 53298,0.02871 
 Telp (022) 8321 

Phoe :(0319) 7133 Fa. 50271 Lendung 40258 Bandung 40141 

ZULKIFU LUBIS P.T. Surabaya Agung Industri Pulp & Paper 
VICE SECWhN CHIEFENVIRONMENTALPROTECTON Drs. Warih Supriadi 

PT INDAH KIAT PULP & PAPER CORPORATION Ouality Control Dept. 
HEAD OrFICE W:SMA BANK NTERNASIONALINDO.ESIA 6thFLOOR

JALAN M H THAM11INIA oy22.JAKARTA 10350INDONESIAFAX NO (C21131C0A823 1LX NO 61507IKPP IA F ac I o r yHead Office OrDyorjo / Seponjang
BRANCH OFFICE TELNO 102!J3104647 3104452 3 3104405 7.3104424.785,JALAN TUIUKUUMAR.PEKANBARU INDONESIA

FAX 076133662 68 Jelan Bonghlaen Kabuost.n Grqsik,1LX 56121 IKPP P1R Phone (0J1) 339457 62 ( lines) Phone 
PAPER MILL 

(0311 833363 33SOES 
KM 8 JL RA'A TANGERANG. SERPOfG,TANGERANG 
TEL 10761)2162-3204733?65
 

e0eO ; 3 14 3 0PULP & PAPER MILL KEC SIAK,KA9 BENGKALIS. RIAU INDONESIA F a a 1 33 504 3 Jews T ufam 

FAX 10761133C80 5EL(07613898133630 
 Sutabeys . Indonesia In d o n A ia 

/ THE ENVIRONMENTAL IMPACT 
8IF 0 L MANAGEMENT AGENCY 

" 
1 FF (BAPEDAL) 

.'. 
Iyan Suwargana
 

. ,Dil. 

Pengelolmanimbah 13
 

Ji " v.,J" Ii,,:ria. W;%'Aa~. 
Alheloks Bu ong 111ihFloor


JI. JendcalSudrmra No. 2 JaJr 10220 - ldo' .mis 
Telp.(62-21)5703419 e. 209 
Fex. (62-21)570336S. 6702547 
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IASH0K K. JAIN 
ASHO . A NE 

'2 SOUTHERN. REGJON 

Greg Fullenwider 
Technical Spacialisl 

9,, 37.4re 
RMarlboro 

FAX 9C4)3 

M32 

Wiliamette Industries, Inc. 

71803/,479.":-) 

Post Office Box 

Benneltsxriie. SC 29!'2 

FAX: 803/479.0f-" 

W. Martin (Marty) Barfield
 
Technical Services Mariager
 

Wesley A.Foy 
Technical Control ManagerWillamette Industries, Inc. 

Mar'Dro Muil 
P0 Bo, 6'8 
benIsv; SC 29512(803, .74 

it 

0200FAX tb031 4796,C03 FINE PAPER DIVISION
P.O. BOX B.EASTOVER. SC 29044 TEL.'(803) 353.7627 

James P.Witkowski 
CFREE' 

Environmental Engineering

Manager 
 Doug R.Lazar 

Senior Application Engineer 

UN!ON CAMP TECHNOLOGY, INC.FINE PAPER DV ES 24 TEL: 803/353-7916 HWY 601 S.P.O BOX B TEL: 8031353.7917P0. BOX B.EASTOVER, SC 29344 FAX: 803/353-7026 EASTOVER. SC 29044 FAX: 803/353-7026 

Pulp DIvision 
Pulp Owis 0; 

Frnm.. /utrlc , [il I ,t.., Olr,,oh, Russell K. Stevensonfnvnrtiiiiieiiz& lt Rivir Op rihcm5Piit Eneeni .)d Sgecouch Road Plant Environmental Manager Old Stagecoa:h R.3dP0 Sux 238 
PO Box 238Og leiiipe, Gvirga 31068 Oglethorpe, Georgia 210&lei 192) 47- 5283 Tel 1S921472 5 18Fax 19121 472 5508 
Fax 1912 472 5508 

A Weyerhaeuser " Weyerhaeuser 
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DR.ISAIAH GELLMAN 
P; SoDNT 

(212) 532 9000 

NATICI.AL CO'!NCIL Or THE rA 

26.:Y DrSCt. hENULfPO AI ANOP' i' IRL0k, PM"' E 

R.'C'USTRY 

l. 

* ,I 

4' 

: ' \ 

',h\D,,, 
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Willamette Industries Inc. 

Pulp Mill 

Paper Mill 
Products 

Union Camp Corp. 

Pulp Mill 

Paper Mill 

Products 

Weyerhaeuser Paper Co. 

Paper Mill 

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

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 Production: Bleached Softwood and Hardwood:
 
700 tons Chemical Recovery Plant. Black Liquor Oxidation System:

1 Ahlstrom, 3MM lbs 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
 

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. -.- (C. 2l'-'
 
Dryers: 1 Flakt. Cutter-Layboys: 1 Lamb-grays Harbor.
 
Paper Machines. 1 twin-wire Voilh Duoformer
 
F, 372" Width 3280 fpm.
 
1 Beloit Bel Baie IIItwin-wire, 372" wide, 3400 fpm.

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

OGLETHORPE 

Flint River Plant State Coach Rd (POBox 238) 31068
 
Tel: 912-472-2527 Fax: 912-472-5508, Hwys: US Rie #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: 1Power bo;lers: Fuel: Waste Wood. Electricty: Generated: 
Source: River. 
Primary Treatment: Clarifiers. Secondary Treatment: aeration laggons.
Bleached softwood kraft paper grade and dissolving market 
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PRODUCTS AND FACILITIES 

PAPER GROUP 

Corrugated Containers 

31 plants in 18 ;tates.1992 production: 16.1 billion sq.ft. 
Pulp and Paper 


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

Business Forms
7 plants in 7 states, with distribution 
centers in major cities of each region.1992 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 
5 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 180 million sqare feet oflinerboard i 1992. 
BUILDING MATERIALS GRouP 

Plywood 

11 plants In the south, southeast andOregon. 1992 production: 2 billion 
square feet (3/a"basis). 

Lumber 


7 mills, located in the south and in 
Oregon. 1992 production: 478 militon 
board feet. 

C0 
rn
 
U).4 

-


-
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0 
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Particleboard 
5 plants located in Louisiana and
 
Oregon. 1992 production:
 

562 million sq. ft. (- basis). 
Engineered Wood Products
 
Structural Wood Produc 
 ts ants 
beams and laminated veneer lumber,producing StrucJoist O'wooden I­

and 3 laminated beam plants. 

Medium Denst Fiberboard (MDF)
2 pants, located inArkansas and
South Carolina. 1992 production: 

3
189 million sq. ft. ( basis). 

Other Facilities
Custom Products -
Custom Services -drawer sides & molding 

lumber drying & planing 
Lebanon Machine ­

equipment fabrication 
e f
 

FACTS
 

1993
 

Willamette industries, Inc.
 

1300 S.W. Fifth Avenue 
Portland- Oregon 97201
 

(503)227-5581
 



MANUFACTURING PLANTSArkansas. California, Colorado91 plants in 21 states: Alabama, eorgia, 
Illinois Indiana. Kansas Ke, gcky,Louisiana. Minnesota, Missouri, New
Jersey, North Carolra, Ohio, Oregon,
Pennsylvania, South Carolina. 

Tennessee, Texas and Washington. 

EMPLOYMENT 

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

TIMBERLANDS 


Arkansas, Louisiana & TexasSouthern pine region 564,000 

oregon 
Oregon

Douglas fir region 328,000 
Central hardwood regionNrhSouth 188,000Ciearwo 1,0FacilitiesNorth & South Carolina 
Southern pine & hardwood 116,000 

Total acres 1,196,000 

Net SalesFINANCIAL HIGHLIGHTS (1992)$2323600HISTORY$2,372,396,000 

Net Earnings $81,552,000per share $1.52DivtdendsPaper
Dividends per share $ .84 
Total Assets $2,527,416,000 

Stockholders' Equity $1,164,828.000 

Price range of common stock (bid):High: 421/4 Low: 29/6 
Sales by line of business:

Fabricated paper productsPy o d1 46% 

Pulp and Paper t6%Particleboard & MDF 8% 
Lumber 
Other wood products 6% 

OTHER FINANCIAL DATACapital expenditures: $367.2 million 

Operating cash flow: $260.6 millionasReturn on beginning 2as 
equity: 

8.2% 
Average return, 


past five years: 
 15.8% 

Debt to capital ratio.Working capital: 42%
$157.8 million 

RECYCLIoG
RECYCLINGStock 

Containerboard has an average 47%Post-consumer recycled content. 

ENERGY 
are 65% energy 

Fci ene 

sf-ufcet 

C-

LLI 
IU) 

Established in 1906 in Dallas, Oregon 

the Wilamee ValleyP organozLumber Co.Group Was organized in 1955. 

Willamette Industries formed in its 
present corporate structure in 1967. 

Pronounclaticri: Will-AM-it 

Quoted 
t 

on the:NASDAQc ~ b l t TM I National
Market System 



.. NATIONWIDE 
FINANCIAL HIGHLIGHTS (1992) 

.- 1Net Sales $20372,396, 

Earnings per shareet $1.52 
rDividends per share $.5
< TotAssets $2,527,416,000 

S Stockholders Equty $1,164,828,000 
P EMPLOYMENT (1992) 

12,000 employees. 

$507,469000 paid In wages and 
PRODUCTS 
P CT o bEstablished 
Conlainerboard,bag paper,fine paper,
bleached hardwood & market pulp, 
specialty printing papers, corrugated
containers, business forms, cu sheet paper, paper bags, Inks, lumber, 
plywood, particleboard, medium densityfiberboard, laminated beams and value-

added wood products. 

MANUFACTURING PLANTS 
2I plants In 21 states: Alabama, 
Arkanas, California, Colorado, Georgia.Illinois, Indiana, Kansas, Kentucky.
Louisiana, Maeiesota, Missouri, New 
Jersey, North Caroi;-q, Ohio, Oregon,Pennsylvania, South Carsa$ina, 
Tennessee, Texas and Washing;.,,. 
TIMBERLANDS 

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

CORPORATE HISTORY 
In 1906 In Dallas, Oregon 

as the Willametle Valley Lumber Co.Paper Group organized in 1955. 

Witametle Industries formed Initspresent coorate structure in 1967. 
First acquisition In the CarolinssIn 1982. 

Prniain W AEPronunciation: Wil-AM-tILL
 
Stock Symbol: WMTT 

Stock Traded: Over-the-Counter
 
Quoted on the NASDAQ 


N~ational Market System 

FORTUNE 500 ranking: 195
 

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

(503) 227-5581 

I DUSTRIES 

IN THE
 
CAROLINA1S 

1993 
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Corrugaed Container Plants 
Lurnbertun Corruated Plant 
P.O0. Box 1247, Lumberton. NC 28359 
(919) 738-6214 
A&H. Crum. general manager 
Dan Krewson, sale* manager 

ProduCes3 corrugated containers. 

Matthews Corrugated Plant 
P.O0. Box 13S3. Matthews. NC 28106 
(704) 333-0115 
Keith Sorensen, generalmanager 

Business Forms Plant 
300 Northpar* Drive, Rock Hil. SC 29730 
(803) 328-3800 
Dan Showers, general manager 
Jim Hudson, area sales manager 

SatdIOc.1M70epoes mue 
Surchted In Oct.. 1988. 707emmpooeee.. 
4O tnanulyocotnostckfepprPrhsdinDec. 

cmuefos.Product 
Cut Sheet Plant 

P.O. Box 219. Tatum. SC 295b94nspo(803) 523-5058 

East Coast Developen Labortr 
9401 Souter Pine Blvd.. SuiteD 
Charlotte, NC 2U273 
(704 ) 523-0010 
Bobby Dickey. devecpn-ftnt manager, 
kraft paper 
Ernest Sackett. development manager, 

development quality improvemnt. 
techf sr vice and customer service. 

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

1987. 300 emploees. 
Produces 262 million sq. ItL af plywood. 

ocrPlwd 
Bx20 Mnue N 75 

David Easom, sales manage Donnie Culbertson, plant manager Ken Hill, forestry& logging manager, located (919) 542-2311 
Purchased in Nov. 1962. 110 employees. 
Produces 480.000,000 sq. I. of corrugated 

Starte in July 1990. 29 employees. Produces 
84,000 tons of aut sheet paper annually. 

at te Chester Plywood Plant 
120.000 acres In North and South Carolina. 

Jim Mullins. plant manager 
Purchased In Dec. 1987. 170 employees. 

shipingcontines an vatr-adadProducespa-ig Fine Paper Mill 
Newo Corrugated Plant P.O0. Box 678, Bennettsville, SC 29512 
P.O0. Box 408. Newton, NC 285 (803) 479-0200 
(704) 464-3841 Marvin Cooper,viCG pMsdent
Jerry Thomas. general manager Jim Myers, plant manager 

Purchase In June, 1992. 107 employees. Started in Dec. 1990. 291 employees.
Produces corgated containers. Produces 245.000 tons annually o1 tino paper. 

Wedium DensltyFiberboardIMDF) 
Hihwy 912Z Bennettsville. SC 29512 
(803) 479-3002RokHl.S 
Bill Black.plant manager 
Doug KohImeler, sales manager 

120 employees. Produces 105 million 
sq. ft.annually. 

110 milfion sq. ft. of plywood.
Sales for building materials: 

452 Lakeshore Pkwy. 8120 
293 

Rock03l C2830 
(803) 328-3838gnealslemnae 
La Ann Fenton, sales manager 
Tom Rinehart, administrative manager 



EFFLUE14T TREAT .ENT "ROCESS DESCRIPTION 

Priary Treatment
 
The treatment process beginsscreen. This at a lift stationlift station is with a barrated at 15 MGD and pumps the processeffluent into the primary clarifier. Flow and 
conductivity 
are
monitored on a continuous basis.
 
The primary clarifier has a 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/sq.ft. and an hydraulicMGD. retention time of 4 hours at 15Ninety percent or more of the settleable solids and 10%
20% of 
the 
BOD should be removed from the 
to
 

sludge, Wastowater.
at 3% to Settled
5% solids concentration, is 
pumped to a
press and dewatered to approximately 50% solids content. 
screw
 

press is expected to handle about 17 The screw

but is rated at 35 dry tons per day. 

dry tons per day of sludge,

sludge Should the sludge press fail,
flow will be diverted to 
a one acre sludge lagoon until
repairs are made.
 

Hydraulic overloads, flows over 15 MGD, are diverted from the

lift station to a surge basin that is 3 acres by 15 feetstorage capacity of 14.7 million gallons. with a 
wastewater in the surge basin back into the system at the primary
 

A pump is used to meter
 
clarifier or aerated stabilization basin 
(ASB). 
 The surge basin
contents can also overflow by gravity to a polishing pond.
 

High strength wastewater 
flows, 
as measured
station conductivity probe, are diverted to a spill basin. 

by the lift
 

These
spills are then metered by grayity into either the lift station or
 ASB. 
This spill basin can also be used as an alternate cl'arifier
during primary clarifier maintenance periods.
go into ASB #1. The The flow will thencapacitysurge basin, 14.7 million 
of the spill basin is the samegallons covering 3 

and 
as the 

acres
deep. 15 feet
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Secondary Treatment
 
After 
the wastewater


discharged into ASB #1. 
leaves the primary clarifier,
This basin is is
wide and 
is filled 2000 feet long, 400 

it 
feet
to a depth of 15
acres a:-d feet. 
 The basin
is capable of containing 90 million gallons. 

covers 20
basin, ASB #2, has the same A second
dimensionsseries with ASB as ASB#1. Based #1 and is operated inon a flow of 15 MGD and 30200 lbBOD/day, these basins provide 12 days retention time, 6 per basin,
at an 
organic loading 
rate 
of 1.3 lb BOD/day/1000
Thirteen mechanical aerators, 9 in ASB 
cubic foot.


#1 and 4 in ASB #2, rated at
75 horsepower each willprovide 975 total horsepower for mixing and

aeratig. 
the wastewater 
 Based 
on the flow data above, thisprovides 
 for an 
 aerated
~-:OPY"" organic loading 
 rate of 31 
 lb
 , 

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 bymaintaining the dissolved oxygen (DO) level
 
between zero ppm and one ppm. 
At this DO level, about 0.4 lbs
biological solids should be produced for each lb. of BOD removed
 

of
with an overall production rate of 10,900 lbs. of suspended solids
per day.
 

Treated wastewater exiting ASB #2 will enter the first of two
polishing ponds (PPs). 
 Each PP covers 30 acres, 
can be filled to
 
a depth of 15 feet and is lined with 12 inches of native clay.
combined storage capacity of 
 The
gallons. the polishing ponds is
Each PP has 
one 75 
horsepower aerator located 

293 Million
 
near the


outlet and that aerator is turned on when the Do level falls below
1.0 ppm. 
A concrete pad is provided to reduce erosion.
 
During normal operation, only one
this pond will usually be 

PP will be in service and
filled to 
a depth 
of 4 feet or 
less.

However, should it become necessary to restrict or prevent effluent

the in-service 

discharge into the river, the PPs begin to fill simultaneously
pond reaches once
capability to 

four feet. This will
maintain provide
mill operations the
for
without discharging wastewater into the river. 
about twenty days
 

The PPs should have an efficiency rating of at least 50% based
 
on 27,200 lbs 
BOD/day being removed
10,900 in
lbs 
suspended solids/day. 

the ASBs, thus producing

entering a PP, Of the 10,900 lbs of 
solids
at least 5450 lbs are expected to be removed.
 

After treatment in
of two diffusion headers. 
a PP, the effluent is discharged into one
One header can discharge up to 


while the second header discharges between 15-45 MGD. 
15 MGD,
rates 
are based Discharge
on monitored 
river 
flow 
and
automatically by discharge valves. 

are controlled
 

The loading rates and retention times given above are based on
 
a rate of 840 tons per day (tpd) of pulp.
940 tpd, the At a production rate of
ASB retention time decreases 
to 11 
days, while 
to

organic loading increases to 1.5 lb BOD/day/lO00
aerated 
 loading cubic feet and the
increases 
 to 35
Modification of lb BOD/day/horsepower.
the effluent 
system should 
not be
continue efficient operation at this increased rate. 

necessary 
to
the production rate increases to 1250 tpd the retention time falls
 
However, when
 

BOD/day/1000 cubic feet, and the aerated loading increases to 46 lb
 

to 8 days, the organic loading increases to 
1.9 lb
 
BOD/day/horscpower 

additional At this point, it
aerator horsepower will be necessary to
to maintain add
the proper
efficient Operation. level of
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Domestic Lagoon

Separate collection 
and treatment systems
domestic wastewater. are provided 
for
The treatment plant consists of a two-cell
lagoon capable of holding 175,000 gallons of wastewater. 
A single
lagoon is divided into two cells by a curtain with the first cell


having a capacity of 
100,000 gallons and
gallons. the second cell 
75,000
The first cell contains a 3 HP aerator, while the second

cell has a 1 HP aerator. 
A ninety percent reduction rate for BOD
 
and TSS should be achieved by the domestic lagoon.
lined with 12 This lagoon is
inches of native clay.
 

The treated 
domestic 
wastewater
disinfected with leaves 
the
chlorine lagoon and
tablets is
count to to reduce
less than 1000 per 100 ml 
the fecal coliform
 on
disinfection, the effluent flows into ASB #1.
 

a monthly average. 
 After
 

BOD loading to 
this system is
BOD/person/day and a design flow of 22,000 gpd. 

based 
 an estimated
on 0.1 lb
based on The design flow is
a plant Population
generating 40 of 550 people with
gallons each person
of domestic 
wastewater.
strength will be 300 ppm and TSS content will be about 


Influent 
BOD
Design effluent discharge rates 350 ppm.
are 
30 ppm BOD and TSS and 1000
fecal coliform/ 100 ml, monthly average.
 

Disposal Methods for Captured Solids
 
Large objects collected on the bar screen will be taken to the
 

Marlboro 
County Landfill. 
 Skimmed material
surface is deposited in a waste hopper. 
from the clarifier
 

The water drains into the
 
lift station, while the solids go to the Marlboro County Landfill.
Dewatered sludge at 50% 
solids content is burned in the hog fuel
 
boiler. 
Sludge in the sludge lagoon can be air-dried and removed
to the on-site Willamette Landfill.
 

BEST AVAILAB1E COPY
 



.3 

SURGE 
BASIN POLISHING POND NO 1 

SURGE BASIN 
L IF T T A T Ir O \, -" 

-- n" 
AERATED STABILIZATiON 

CDF 0 r 7e,: , ,,o/r- 7' i/(fl,< BAS IN NO. 2 

., AERATED STABILIZATION 

Weo01 cC-174,,f, 'I.I BAS IN NO . 
-

-"ALTERNATE,.-

C RIFIER/SPILI TI.l ~ 
mBASIN 
m 

SLUOGE PONDc
 

DO 
NEsTrI C \,.a STEWA-TER 
::: 

AER.ATI ON' PONDO (D 
CLARIFIER <



--

POLISHJIG P' 

o r-r. I'gJMBER 2 

CD 
u 

SURG I 

.. A R ES I\..-A L ANGABINAN 
.... PUS.,,.,l CD - No. 

•C-D-o 
C•D AERATED STABILIZATION BASIN .
 

" AERA TEDSTAeILIZA TION 
 SN 

AL TERIA'TE ASHESETTL04IG PON 
l \ 

B S14 '-W n Llt.1PI , 

SLLDG Porto 
,"," 

" LA IER AERAT'J~r.1 PL1r D 



W~"f rn' [e 'Md
uls~ri ' tmn 
12-13MGD fMarlboroRaw Water

Treatment 
Ta--

Simplified
Dilag ram 

ga 

Mill 
Water 

ieInc. 

Usage 
-

--

Incoming water effluent 

Recycled warm water 

- _ -c _ _ _ _ I 
Brown stock 1. 

Recycled white water/ 
o m b c o nd e n s ate 

rWarm 
tWater 

Warm 
Watrm-

Wae ............... 

, 4,Com 
~~Condensate 

. 

b. 

. 
Bleach 
Plant_._ 

0.84 MGD 

1.58 MGD 1 

r 

t " ChemicalRecoveryI-­ 0.922 MGD 

m2 

I 
r-

Utilities 
_ 0.543 M G D 

0 

-­ < White Water 

° ... ... W etlap/ 8.50 MG D 

'-W arm I 



In 
r"AR CLAnzI.Imft AXE CMa.W 

PRIMARY CL.ARIFIER 

kIqdkeJi LIfT STrATION 

mm 

m 
C/ 

-tJ)
< s 
0 



10
 

141
 zu

lh
 

b
"!

A
L

 

1
4

 

L
ij 

1.
 

ul

 



BEST AVAILABLE COPY 0"
 

IICA 

.
. .


"6 



fWildrdi,, jYndu , . Ia/C lk' a,.iuC/I I. 

Luni,r Co. in hi/. 

1967., Wi//anf,,,u /r 

~ 

'' 

In' 

rc 

lndusfuirs, I. //g1,(. I' .n-p//iv 

Iradrd it, / ms,. 

Today. Wlb/am,,' a ,.'rtnificd. 

finI'qzraledforrs pi,lu/w/.upan.1i ."!ilh 

75 marnufacmung fa:'.io~dh 

UnitrdStaias. U*i/.1inw,, ,zn-,s or 

roi-l r-er / nmi/uu a. ' of 

.'jmn/rir/and tjajujuw t, All4.,*'g/ 

(ipprmOimtnuA (-s'... a c~arr in 

the Carolina(. 

1 ' 

'. -

ploI//andpa ct/rvi. tvllo.;n,:,,/w'h 

t iv 

/'usilr.'f~,rns cu 

~. , ' 

/.1, 

i. 

/1-dv 

~ - dlu -av .'I %'..n . I . . 

I A. 

13 ~T AVA?L.ABLE COPY 



ARLBOkc)U I ~; ~ OUR PEOPLE MAKE
fL*'.i~ ~ ~ ~ ~ TH DItLLFFERENCE:Jrii, 

JA( /l g '( (11 l fiiil iuLlC~t4rffligti,. 114 

~ ~P1a~ ~ (~r I ua tEaI) '~~ * n . i III,-i itihiel. l~ lu ill 

~J t e 4 j i r i i~St h e .~~~e l v ' . ~t I . ioW i l ~ i *~f.il iv i ~i r a a i g i r 

ifuitD r~.i.er Jri ocS te tihly witiui~ia~uulDili.i jit.tii... 

lill m ills aill't so (i m iI, 
iAiD l i eI e y ~ ~Si t t:u u r j iia eef l e11t ..ill,,a ofi q alt y n o rz w, pill ;l 


D'i rlatltl Duna e e tS rID hia l i i hir iiw1 t' M ide
ire R ive, a 111 fified1, 1 

S!~Datciur(Irauilng'-.j~ tr~iutttg
adirnerr mtfer. til lllllo %%illdpl4.111 

If,'tIiiD fill fillip mid Iti .1111 n 
Lvr pocssi eclilicai. n11llil f Tils pj. 1lghlyf 

rr a l entl uiC0 11itlffl'pe vt f41ia if.-i ltn jill a~s fli i 'tl .wil 

1,411%1:1111red.luc fliloii g 111111 i 1"\ t111141t i iteitu 

ihta tiiiil 

,rr,,,~,, R.d~u, 2.1II.~&.~. r~uJ iu~ 'urk f llT ' 

iii~-r lull.vl Jllll prior 

h~em.:Ii- a I le lli f a 

litilltt Xile 'i~riu ir in

~Vel \~ariai1 ii~'.ie~ ~ule,tI
li neD~hii. D'sill ieiil Nrlmi-

FIELD 


'liii \iuari~ei,,, Pnjliii'iliiiwillnvue.. 


A GREEN ROJECT Comtitiveii igju.4 Ifr. 

greetthiirl Asil 

I''lblll iiji'ill ~i Illminu l. 114t1 warith 

EliIlil ~ini lelCDIIll '-. .. 

f/M.fi f 'llt li,l mrnt' UriiJt dvlv l'lsa da1oml 

rmillol (ll lit kvvp~.~ 

millrimn ii,_ 

Ji Ilii~i ~ 
akajiruIiiai. 

l~i - j i; i jf~i.l,te liiqigit..Ii 

prei tull . n It ill il ls 

t aiu
u f t l l i l i u - i * u u u t JI 

illE(lu~aedi i lD- lva fvll W 
I 

th ir 11.111.t i i tlall msaf iv id 

p \lIc% jiriisfill ctlil i l it 

,. r tfrtil~ a i 

(Stil-ipt is a.1 Jll imu itt hail(* pl~r(Dl ! lthetc ( 

ipflhl Ih*p 

thu
 

imr ov i l r eutuiiflrt- j' i(il~lS 

Wivitei Gv R IN GK E EPIN Ntil 

Iwtiiet mi i tii ~v a iS. SE hE 

II eljlliDlf-1 kill ili illliif " ve 

Evemm.e isiiiaedt 

,,.'j
* .e'..' I. 

caliiltmimetlr 

.$. A. 

E P N U N N 

Papir 4.1111 ;I)Dl~r sEt'Icrs 

i(]m eiiiia l v 

dw ri niVtiS i 



%thiIra I i~i tc tlII,. 


flIII paf-o 7/ 

Tan/'wp millfrc ctof.A /i/Af/fnnori'~n~ f~zstp~ 
BESTAVILABL COPY:1-111o% 



f, 1lri~r 't4I'tre 1,6ttte1111itiJ~ll 

Aipi alt (OflL~~~,d~o ittil i' also(th rtovei hoe r g.i from liii ~llteo li 

kpa~ni, t~t/i ,~~ I boiler whetlre it i, butrnted tip create1 sieami .t54'( itt 

I'"j ilriwoIol atnd solftiwood~. 4'(mlftoo414 ilivr.give tit( 

icy rcit silrvi'41i i4c4I iloitibat.ootii'livsrs.vlile 

ca ldtni 'ipl. 

- 1~ ~ ~ ~ 

THE FiBERILINE: 

WHERE THE PROCESS BEGINS 

Ma~rlbonro Iit 1-si igcst4't. ('ari (if-I 'It-it'Jiworks like a 

hailm.-oo4td o4r softwoo hlip'ifil.~ inl4 l111 4igt''I'r. lilt' 

wblite coo4kinig li~ittilr is added andiilit-l igictr i,. 

'*'lVl 

d.', 1,4 "'I"'n' 
Vbip'Ii4IJI,cook fo lo 

ofMthi 

' tm -

s'WrWYVi%it,~~' ,...4i ll- iiii. 

uaur- from lilt wid almo s l 

:arRu 

tin 

ti-,qiSTvfftliiE 

J1 4"W' 

'hm gi14 

T7 

theI 

exiie 

W1Iolilt be 

coin'htl 

c I 's 

exits it viigmstr tirv'li irethi 1r4 Io 

1( iTh I~ 4t iiski t'.-aRl lvt l4't','. 

OP 

c'111514.
 



ioti_coi'- 's i. aii fuiI,ciokio- iwuic. ) vii , \414.,U'hrdoi 

A I liiip ili . w .11111cIIl11121ls' IIIII g.11fili. VV/11/ 

liii~I l i-giiiii. aIiI.ll i M rlboroI Io it,( :I litrc 

I'llirommai-iimiaII friiiiilI thIre--siunag blvhing Ilrorv,'! 

and 

We4 

o-r ri 

deh m th~r 995 waflr 

.. nINf 

iliiil of ~ l~till-1 typical r.paiirovas.'= 

AfteracfiiiL ~4;Iinu! .ILt rli t-1,11, il g1-n-vAth ih'w it"l-4 
bri--dimi-~~~rr itt i-u mad inoIA,.Mrbrols' onc 

sirig 

:\ait-r.1 fihliI U.-112 tl 11111rW'Sthe IiVieli 

wntk., brittgitl-i tilt-cIIII,.itvIvtoC90~'. 5 %/ watcr and( .5% 

filaer. 'lii IliXmlive i (le-literehi to ttil pali('r ntim('ijle Ili..... 

-IIhI; ve nk'ti ,III,, ;I fahiric mat21that will t-arr\ lir-­

9 r 

XkIIII IIii1r fal-1.ii I J41.41 fill 1IIJI (If til sliteI11 ffurthier 

walc, rlli al oldfitIllke-lil-lalir m rv %mm tri al.Thr 
'111. lall~r.11(m ;I111.illIlll. \ilh littheaidpaperfrrrA 

fabric. uoilrmigI4t a 'rie- (if to4'--( rttul4.( imiC 
g1 l' r 

rr'l(night) onainsLA, 
off the papr­

machin. This pap'rgor;to 
Jh r inder (fi to bindv 

Next. tilt- ;iapli- oasse- titr.,itp I ,4rive- of ' I4 

liitter iprittlibilim . After p~'it Ii iiiwd ati az!ditiim 

,.tiik4 for firther tttldiiw-t' 21314 I-,rottrid thtuktl,', 

Till- final12w1!'LwlkIl ie rvl*I Thrii hiiiiliiiu Impi k 

4VIll14l (111141tll-i ret'! al dwi,(.1141tifdwi 211 'iihi' 

Et yo, rn// is sin'ieA. 
v~rappedf/orma71s11 rr 

prvhirlion. 

-;~ IAI kigfirtle. -t:Cite.4 a.1 III )a! Illra.1:.v. £111O4)~, 

Ill'olcri~~~~~mii' itfrmnismr II,,%rilI 
T~Iiltlltj1I.111(1.?-ilvlIl a \F~ t(( 

wt-11~~~ ~ ~ ~ ~lcl-illl-*1,lll.SC 
rO 

~ ~oemol ~ ~ ~ ~ 

'~o 

di/madiio 

iprb railae,~~:vk 

Willopy lamwidorm plas il 

S.C.: ~~ ~ ~Pa:COPY.Il: alt. 
Rok 

~e. 
I ill 

~n ~ BS AVAILABLE. 



r-f 

2-j 

I 

9 

I 

~~ z 'iWZ": 

-.­

mz 



BEST AVAILABLE COPY
 

IA4, luimi,,4g. - - THE RECOVERY BOILER I. al 
1 
ivii 

to.~ t 
-h 4r1114i ; i.~ . i fiq~. F.'i ie i~ig. lii il ~ ~ .1 u ~j 

11"' Neii. 11th1 ~I'-tIe.1111,41,11stilijelul ls fir ijc iht~i,. l 

fiu p u, . /~ 'A r, li i - t r i n . 

hill. dweceick iii 

t u k N il er fr i me ll -c li r. tl d.T i ~il ali J11s -. Ill fill '- I ie r i 

11hiq4liul.Jii white liqillir ts ii'eii Icecoo lispl. .itoo ii th 

alif, helln r,,,,I, 

r 

~~lcci'ii. t lae- wer. Itiii. iia it thzic 111.stoe reii.llc e'eIna ori i.'l 

~~~~~~Il ai i .!. i wei aii ic (grle eiJ i q t o ) gors.ot i r r n ii ,si v 

~~~~ -c ok'.irl reiv'- cit-It'Fli wh~ilu e eiiris~c u .~d .it, a ificb ili itill 
j'~~~';10111k Li me mo0011(ll.atrehiltin IivK ricim-t . - iillic- litte Uhil it 

('arlepillahci- m r~int tle. ;ea;.c'r iiro tlie Ifii,- ('fisieiii i l l,-~ 

- lafiiiie'k 

.:ciiir 

i i lino ile%-]f t(-liq 

il't rii *\i*vr 't.*.c 

tor.,. eiieqi 
~Ii irem ls i iuiiar 

lelujcia-cii~ 
ui ,~g fioegideeeatv(foid ill 

jil~d~fff 

1A11i fl AiiV 11 
THE. PACKAE 

h tililci u wl.£ 

BOOILER0LE 

oiler-.. o r b o-a('kf lel oijier. i s sie-jiai lii-d evld ~a iif 

0XII uc ai 

~, /ic~f, 1,,li' 

1-ll 

prd,,.~nsnruSj~ 

call losil,,% aln - ainiia('I'l 

-1 . ca'11 i tfit fiw ' t 
v 11 1fr m W la e l *tlldaJ-lp 

'.I'lle Illi.il- lle£losurc.itp v 

i'hl,-p iF ..ii Ire rrayb ol 
[iil a I- fill-I 

1ro li li. toeb r ilmld 
er re liti ed 'I ­ h eal ti iiiin 

Lal,,ilil #I,,il PhilIPlr 1111 

a-v mitrisd:ilw ttni ea il. 

ss ie ie 'Ier 11111-iiole'li.'aoii.l1t 

,i~ r h o~j j ,,/ , ai cor i e'm i if 'jlv b t -iv~.r a tiv mail h hs ill iale ii i . iIt'c i ilit i, oo 
till- 4hiplcaris fiN-fiber toWfle pa5t.'umatidvret uhi till t ivr,nl 

-- i';ie~~i ehiValiv of~citw'i Illiiri4 l of iicsi--l#- rier wili IArini j li- 'h'a i 

T "F 

Bmill 
l e s l e p r i i \ pl.v 4 t'i e n n n n r l h t ( 4 1 a n'e f l 



I' .R-L 

Ot b 

7-Jlfn i Lr ,rie fro rh~a n m p th rn f 
1 ,7 \ihin 

BEST COPYAVAILABLE 



w: -

.I,ill * %,.i %.. i -Ih.I 1,,-I 11111I 

.!!L \l. , a... ,... ,, gig. ,, i .,ia 

_F-

• 

, 

" ­

. 

l----

OkIniga.ll rIllAl.*l1 

* g,,, I,*., l Ii..p,..L 

,,,, .,,,g gg.. ii,,. .,,,i,,.,. 

.,-I:an. ""-u ...r'""' 
I I" 

., 

, K r 'r~ ..I.Ig. g.i.will' ,,-'1.r ,,, -r,,,, i. 

\l.,rll,.,,,,~ ~ il. I-,,,,,' :,, 

ga;i ,, m 

4,,,1 

BES AI LABL YillCOPY.k,,.I'"... 

Ih?,N,~ES.MAi j.Ij,,I h k-,,,,, -w ,I I I 

fAVA.LAL -l II, ,,,,,, 

I~~ivruemi~li_-Lg.vav Vtmg-ifnjvqI pi.j titl I. r---~. 



I 

~~, LI% .\ .1 

10aaa. *aa. dw IlI -lilt­

Ai.f ,11-%iII.a 

*aa1....aI- In it aI aI~l. * f'*. 
dwaa Ila o . I6, 1.I.1." *a. 

.4 t1 .11w IIn.~./aIt oi iI. iImt I. 

liii-*aa~aI I.*It. . a - 11 '.. 

--tll. .rli *iaa,I. m.at I a plpaat I. -


Mill~ l.* .I- a;1la a. .I-11,( *toallL ft ar
f g o 

1.1111%a'is IA.l It II I i.
 

ra-a'. lla-e IP If.,''II *
 

j,. .u i..nra am al.i--- rk 

ala. t'aa I,,aafa ~ a all­-r III 

Il illri c . ' Ia's. 1-. . al i,.al..*-lhV ~hal D(a~ 

Mal-l ala a. is, al, 11al
 

II .- ia Iaaseaia:*.aa I
l j..l ailal. 



ilIi.eae-a Iiaeta-triv. Iii- a iea riilitieet of~..ita iii witr Is1.111 

.eeeaaaaeaaaaaalse-. %LirIl-eeeie Uemiltl i- ties ev-4e pa ucla. 

1.1aee iii.g leftI'8'.\~jlaaeaIee ceela-lrinweiwi maii 

Ifof gagve I e'.er SI100.IH)11 i Ieorsojevea like- thr MitrI it ire I ( '% it-i eur. it 

riI I..!-I I I-riaaeI tieor lagg t-epelimear\ I-ee-1eropumml Mimt\ I' , mitII te' 

Mt' 4d lar 'lleeeee -' ( mmtaa. 1 

.lljeeeei- e1rlitae'ii tai ;trt-l ver'v.e' e.irim.,- e-milaaate. 

lirieeeiii \tiailteeeri ~a­

1 emerlim IIIte ite aiir ceeaaaeiia bear
 

ela!tieie. ;a lier lmifle'- eiaaat' ir IIIe' -ieelejiela
 

\11 ef ii ii-o - lea it ir 

lowccc6.3tr fr Qwr 

l~eli'lLtiia huak..iiiit13EST AVAI~jiii .e'ii.' 1LABLE COPY 



DIGrSES 

Ho .y 

CI 

O0E.N-7­

13.W 

rvAPoFI 

COPY 
BEST AVAILABLE 

W N ESHIPPING 



APPENDIX 4
 



CORRUGA T I N7.I 

C4JA.5TIONAInn, 0,-_ 

-~~USE 

E(l7l-JtE 

b.,. 

,IftJ i ~J*C 

- ---- ------
TO FILLP PL~pjy' 



__ 

lcZ17;Y"7-:FA 4A-7 

i -. cL~ 0- - ­ ------ / AI~~~~~~~~ 77/T ~ 2 ~S'-:ciC ~ ~ 2 -&C /~ Cr 
I zr~- 2 &75 COiJVAA!' 

/'. /24'-Z'LVAE CO/CACIO j C %'
 
.'Q. C v.qq A// H
 

4cA0 c.441/0~ SAZ I9 
 .6Y./ 0 
'4 "V",/ /'90 Y. 

-(!l C//,?-7-RCjf:X/.77>VV/0.131 

>. 
IILC% 

cc cu.,,~P 

AC/ 6 VSA~7~';6I-.,I~l----­

71-F~r z-/ OC'C)-L (-If 

S47~O- ~ ~7?~ ,V.x Z/ o e~ o o, X1 7 77)s ~ 
47-- / ~~ f L A 

m ~1 
-

12 C. - -. ­'I 7-AA'.-42~0EM 5"AIL IA1/v-

c 122 7,7L ,4 ,IS1V ,6I/7 
----------------- A
 

COAIC S,-ASH Alq1/
H C----VI-_____7_ 

-'R 
_ __ _)0 



APPENDIX 5
 



EASTOVER MILL STATISTICS
 

UNION CAMP CORPOPATION
 
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 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 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
 

S'~ WFAcT.S93 BEST A\AILARI.E COM' 



EASTOVER HILL FACT SHEET
 

L"1ION CAMP CORPORATION
 
FINE PAPER DIVISION
 

EASTOVER, SOUTH CAROLINA
 

EO 	I PAPER MACHINE 
 EO 	II PAPER MACHINE 
Medium Weight Fine Paper 
 a Light Weight Fine Paper
 

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

" Design Rate: 600 TPD 
 • Design Rate: 660 TPD
 

" Phase II Rebuild Design
 
Rate: 800 TPD
 

" Equipment: 
 a Equipment:
 

Voith Duofomer Twin Wire 
 Beloit Bel Baie III Paper

Paper Machine 
 Machine
 

372 Inches Wide 
 372 Inches Wide
 

3000 FPM Maximum Speed 
 4400 FPM Maximum Speed
 

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

PULP MACHINE
 

Bleached Kraft Pulp
 

Softwood Pulp - EASTOCELL
 
Hardwood Pulp
 

* 	Design Rate: 500 TPD
 

* 	Equipment:
 

Valmet-Ahlstrom Wet End 
 BEST AVAILABLE COPY 

192 Inches Wide
 

215 FPM Maximum Speed
 

rlakt Compact Dryer
 

Lamb Cutter Layboy and
 
Bale Line
 

Start-Up: 4/91
 

5%1.(7/1/91)
 



"OUR ENVIR:)NMENT....A SHARED COMMITMENT"
 

INDONESIA PULP AND PAPER IN)USTRY GROUP VISIT 

OCTOBER 29, 1993
 
ROOM 137
 

AGENDA 

9:00 A.I. WELCOME / INTRODUCTIONS 

9:15 A.N1. GROUP'S OBJECTIVES / AGENDA 

9:3(0 A. NI. E"ASTOVER MILL OVERNVIEW 

10:00 A.M. E.FFLUENT TREATMENT 

10:30 A..M. AIR IOLLI'ION CONTROL 

11:00 A.M. Ol)OR CONTROL 

11:30 A.M. SOLID/ HAZARDOUS WASTE 

12:00 NOON LUNCH 

1:00 P.M. UNION CAMP BLEACHING TECHNOLOGY 

2:00 PI..M. MILL TOUR
 

-1:30 P.,. EX-IT
 

BEST AVAILABLE COPY 

;YC 



POTENTIAL WATER & EFFLUENT BENEFITS

Using OZED Bleaching
 
Estimated Values ror a Typical Plant 

CEDED O(CD)ED OZED
 
Bleach plant Water Use 47.5 15.8 * 13.7 * 

Bleach Plant Effluent 55.4 14.2 7.5 

M 3/A. D Metric Ton 
rn 

Some water is recycle therefore savings may vary 
m 
-ul
C-)
0 
-C
 



THE ROAD TO SUCCESS
 

e Well Prepared Applications 

* Productive Dialogue with DHEC 

o Valuable Public Input 

cCommitment to Permit Limits 

vHonor Those Commitments 

o Open & Ongoing Communications 
with Neighbors 

Proven Environmental Record 

DEVELOP AND MAINTAIN A
 
HIGH EN VIRONMEN TA LU 
 THIC 

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 ACCOUr, TABILITY ON THESE 

MATTERS. 

TO IMPROVE PERFORMANCE THROUGH SUPPORT OF 

RESEARCH AND DEVELOPMENT. 

BEST AVA LARIE Corv 

qY3 



E,'JVIRONMENTAL. 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 
HABITAT, AND AESTHETICS. 

BEST AVAILABLE COPy 



C-Free F OUTLINE
to EASTOVER MILL OCTOBER 29th
 
T TALx FOR INDONESIAN VISITORS
 

I. 	 UNION CAXP BLEACHING DEVELOPIKENTMOTIVATING FACTORS AND TECHNOLOGY ADVANCEMENTBLEACH PLANT CLOSURE
BLEACHING SEQUENCE DEVELOPED
BLEACH PLANT CONTRIBUTION TO EFFLUENT
 

11. 
FULL SCALE COMMERCIAL OPERATION

FRANKLIN START-UP EXPERIENCE
FIBER QUALITY PERFORMANCE 
OPERATING EFFECTIVENESS
 

III. ENVIRONMIENTAL ANALYSIS 
POTENTIAL EFFLUENT LOAD REDUCTIONS
ACTUAL MILL PERFORMANCE AT FRANKLIN
PROJECTED PERFORMANCE ON OTHER SPECIES
ENVIRONMENTAL IMPACT OF G-FreeTm 

BEST AVAILABLE COPY
 



WOOD 


C-FreeTm PULP DEVELOPMENT 
UNION CAMP - ENVIRONIENTAL AWARENESS 

FRANKLIN MII.L - SMALL LOW-I.OW RIVFR 

KASTOVER \II.L ­(;MEENFIEIJ) ,MILI.STANDARDS 

DEMONSTRATED DEVELOPMENT EFFORTS 
MANY YEARS OF INT1s III:ACIIIN(; RESEARCl 

A.MION(; FIRST COUNTER CUR RENT fILcICIING IN LSA 

ONE OF FIRST USING 02 BI-EAcIIzN(; WITH ;(ECYCLE 

HIGH CONSISTENCy O:IBIJ.:.%CIING FOR ,.AXIMUMC cIOSUR 

6.SM.M+ PILOTr Pl4ANT INVF;'I.'MENT AND 
CONTI.NULNG COMM ITM ENT ($ . \IM EXPANSION) 

FIU.I SCAIJ. RI:,C'I'oR SI\II.i ,'.TION A?) PROCE.S MODELING 

$IOoMM FI.I. SCA.1E 1000 I'PD OZONE I :ACII PI.ANT 

.'I.\III.I.IIE UNION CAMP Irci INOLOGY 

MR I\,:Ii; A RRAN ; I ENr WI I'MSt .NI)S I)EFIIIRATO R 

Conventional CEDED 
WA SH 


WATER 

WATER 

WAS 

CAUSTICL RECOY SEWERED EFFLUENT
.ER~1 BLEACHED
.00% LIGNIN REMOVED PULP
 

PROBIE.N1S: Iiic;Ij WxrTR USF, AND SI'W':R I1f(OW 

A.l. 'I.lqAI'III)P.'.1 (:A1.. ANiD(:11 ORGANICS ,lUSTlE SlEWE*RF-I)I1(;II( )l), COD ANI) COOR 

I JSI-*O ()I 1 ~. '~P~~~ ('111.01 INA-VII-Ai ORGWANICS 

BFST AVAILABLE COPY I~( 

http:LOW-I.OW


WArOa
WOOD wA3sI Conventional CEDED 
WASH 

WATER3163 R 

EdO,.OM[,., -- !~~~-- F.3I][FL! '.'AW 
 F v 


• 
 Ek--,,--L.EYT 

BLEACHED
 

PULP
 

WASH 
WOOD 	 OC/DED

WArER 	 WASH
 

WATER
 

45% LIGsiNN 
, 
 REMOVAL


QA S U, 
SEWERED
" 
6.
 EF.*Y'1i 

EFFLUENT
55A OF LIGNIN BLEACIE 

PROBLEMS: ST'l'l, 	 PULP
A IfllGH i'ERCENT'(;E OF ORGANICS AND II.EACIIING CHEiCALSSENT '1') S 'il,"';w,'\ *l IlIGIi 110DI ANI) COI.OR.CIII.OR INE' S'Ill' IJSEI): SIZ,\III1.i AMOUNTS OF CIII.)R INA'.')IRO)Dl)UC ED.	 OR(;ANICS 

WA 1
'1. 	 WA I 

I t
 rW±iIi 
1 WAJU K 

C 

__J4 	 100 % flLE ,,UED 

WOol) 

' OC/DED
W.13rTR 


WASH
4:iWAT

rcOOK ING WASiIN o* -CD/DE 

rI I 

.. .]
_BLEACUED) 55 
PULP
 

WOOD 
0ZED 

WATER
 

FSSEN'r,%11,
' 'C ', A 1 ... ., . NMO PURGE<v.IROOM2 IL-. 1co R 	 < 5 %. .	 < 

BEST AVAILABIcdpy. t f 1I 



'' < OZ(EO)D Bleaching 
Hot Hot 

Wtater Wat erI I 
Stock Pulp 

Wlshing O n 

Closed Oxygen, Ozone Alkali, Chlorine
Cycle Alkali Oxygen DioxideRecovery 

Minor moints of 
Organics & Inorganics 

to Sewer 

OZONE TREATMENT STEP 
Pulr)
From
 
O Stage 


Thikenitn Reaction Washing 

Ozone 
 Pulp To
 
Generator 
 E Stage
 

I 
()ff ss C n lie 

Recycled Clean-Up BEST AVAILABLE COPY 
_,•
 

('. lie Lc d Elsewhere Oxv-2en makeup

Mill 0, Usesfr 



BLEACHING COST REDUCTIONS FOR VARIOUS WOODS
 
C-Free"M Compared with Conventional Bleaching 

-'0 G.E. 2-RIGHTNESS PULP 

Percent reduction at Av.jrage 
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 

0 Z Q P 
Extended Iligh May Not May Be 
( ookihig (' oii-iht-fncy lie Reqt ired \ed. Cons. 

or in Some (7'aes or 
ExAtended Iligh ('ons. 

Rvq :ifred 
BEST AVAILABLE COPY 



OZONE 
START-UP EXPERIENCES 

FRANKLIN F-LINE
 
STARTEI) UP ON OZONE 
 SEPTEMBER 19,B )z 

Z STAGE PERFORMANCE
 
SELECTIVITY & EFFICIENCY 
 AS EXPECTED
BLEACHING UNIFORMITY EXCELLENT
"SYSTEM OPERATION MINOR PROBLEMS ONLY 

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

EXCELLENT
 
b OZONE PRODUCTION 

EXCELLENT

• GAS RECYCLE SYSTEM 
 MINOR "NEW SYSTEM"
 

EFFLUENT RECOVERY ITEMS 

• SMALL Z STAGE PURGE FOR CALCIUM 

OZONE STAGE PERFORMANCE 

Ozone Application Brightness Viscosity Selectivit 
Kg/ADT Percent %ISO dma/kg
Applied Consumed In Out A BrightnessIn Out A viscosity 

Expected 
 6.8 90-95 39 53 
 705 590 
 0.12
 

Current 
Operation 7.6 95± 
 36 
 51 706 600 0.14 

BEST AVAIL.ABI.E COPY
 



OZ(EO)D
BLEACH CHEMICAL SAVINGS /
 

Reduction 
vs CEDED 

Typical 26% 

Optimized 35% 

FRANKLIN MILL
1992 OPERATING CONDITIONS
 

Effect of F-Line OZEoD Pine 

FOR ALL SIX Gross 1st Grade MachineProduction ProductionPAPER MACHINES Tons/Day Tons/Day Sheet Breaks DowntimeNumber/Day min./day 

Baseline 
Jan-July 2045 1806 13.1A&B Bleach Lines 18.3
 
Oct-Dec
 

F-Line as 2057 1822 12.3 15.6 
OZEoO 

BEST AVAILAPLFE COPY 



TEAR vs TENSILE 
Franklin Southern Pine 

195 CE 
OZEoD (F line) "OZEoD-


175 RZ= 81 

155 . 5 
CEDED, 

-A135 (A&B linesl 

JI115r-. " " : .:!i
 
I. 

A A.J*. 

95 

75 
6 7 8 9 10 11 

BREAKING LENGTH, km 
PFI BEATING OATA 

BLEACH PLANT CONTRIBUTION 
toMILL EFFLUENT TREATMENT PROBLEMS
 

As a Percent of Total Mill 
With Rest of Mill
Normal as Closed as
 

Mill PossibleEFFLUENT FLOW 50% 65%
EFFLUENT BOD. 35% 45%EFFLUENT COLOR 60% 85%

CHLORINATED ORGANICS 85%. 85% 

' BESTAVAILARIE COPY 



PERCENT REDUCTION IN EFFLUENT
 

Using OZED Bleaching
 
90 G.E. BRIGHTNESS PULP
 

Birch 

Southern HD 

Southern HD 

Eucalyptus 

Spruce/Pine 

Hemlock/D. Fir 

Southern Pine 

Southern Pine 

Compared to
 

Reference Sequence 


ODEDED 


CEDED 

O(D,C)ED 

CEDED 

O(DoC)EDED 

CEDED 

CEDED 

O(D,oC)ED 

COLOR BOD TOX COD 

88% 76% 71% 58% 

99% 88% 98% 91% 

96% 78% 97% 90% 

98% 87% 97% 88% 

98% --- 97% 85% 

96% 91% 84% 92% 

99% 88% 99% 91% 

--..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(a)
 

CHLOROFORM GENERATION
 
total %kg/ADMT) 
 0.1 8 0.08 0.002 

a. Level depends on the amount of chlorine in the chlorine dioxide used 9-­



-- -- 

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 22.5 6 

COLOR (kg/ADMT) 185 41.5 1.5 

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

CEDED OC/DED Predicted INITIALOZED MEASURED
 
F-LINE
 

BOD 5 (kg/ADMT) 
 16 6.5 2 1.8
 
COD (kg/ADMT) 65.5 22.5 
 6 5.6
 
COLOR (kg/ADMT) 
 185 41.5 1.5 0.9 
TOX (kg/ADMT) 6.5 3.0 0.075 0.14 
AOX 

-- N.D.(<l-Sppb) 
Chloroform 0.18 0.08 --...0003 0.000176 EST AVAILABLE COPY 



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
 

BEST AVALA 3E COPY
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ODOROUS CAS
NON-COiNDENSIBLE (NCG) GASTOTAL REDUCED SULFUR (TRS) GAS 

- Hydrogen Sulfide H 2S 

- Methyl Mercaptan CH3 SH 

- Dimethyl Sulfide 'CH3)2S 

- Dimethyl Disulfide (CH)S 

Major Combustible Components 

- Turpentine 

- Methanol 

<;L 



0 

EASTOVER MILL ODOR CONTROL SYSTEM 

DESIGN CITEIA 

U-	 Safety 

_- Comply with All kegulations 
I-

M 	 .Minimize Off-Site Odor 

- S0 2 Emission Reduction 

- Sulfur Recovery 

- Anticipate Future Requirements 



Chip Bins 

Steaming Vessels 

Flash Tanks 

Slow Tanks 

Crown Stock Washers 

Filtrate Tanks 

n Knotters 
0-

Knot Conveyors 

Evanorator Condensers 

Black Liquor Tanks 

Foul Condensate Tanks 

Salt Cake Mix Tanks 

Foam Tanks 

Soap Tank; 

Acid Wash Tanks 

Lime Mud Pressure Filters 

White Liquor Pressure Filters 

Rejects System 

Turpentine Tanks 

Stripper Off Gas 



CHARACTERiZTICS OF SOURCES 

1. Above or Below Explosive Limits? 

2. High or Low Volume? 
CD rn 

--4 

> 

r­

0no - Below LEL --- > Dilute System 

- Above UEL --- > Concentrated System 

- Treat / Redesign Other Sources 

YK 



INFCli EjRA iGW 6 2VICES 

- Stand Alone Incinerators 

- Power Boilers 

In 
- Lime Kilns / Calciners 

rn 
0Fr 

- Recovery 

Flares 

Furnaces--
r 



PrIME Ot RS 

- Steam Eductors 

03 

Centrifugal Fans 
rL 
r-

8 Liquid Ring Compressors 



DILUTE NCG SYSTEM 

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 toiler 

Blow Tank * or 

Brown Stock Washers No. 2 Power Boiler 

Black Liquor -oam Tanks 

Knotters / Conveyors 

Foul Condensate Tanks 

Pressure Filters 

Miscellaneous Sources 

Total 20,000 ACFM L/ 



CONCENTRATED k CG SYSTEM
 

Design Basis:
 

All Sources Must be > UEL, Maintain High Velocities
 

Sources 
 Prime Mover Incineration Device 
Steaming Vessel * Steam Eductor Stand-Alone lncineratoi 

rr, F a h n s *W ith SO . Scrubber
Flash Tanks 

Evaporator Condensers or 
No. 2 Power BoilerStripper Feed Tank (Back-Up)
 

Turpentine Tanks
 

Total 800 ACFM o 



STRIPPER OOF GAS 

Design Basis:

BOD and TRS Removal, Provide Commercial Grade Liquid Fuel
 

Sources 
 Prime Mover Disposition 
Stripping Columns System Pressure Rectification Column 

or 

Stand-Alone Incinerator 
(Back-Up) 

-

r­

-v 



__ 

"SWEAT THE DE7AILS" 

- materials of Construction 
' 

- condensate Removal 

Flame Arresters 

" Rupture Discs 
(I) 

- Vent Locations 
-- Electrical Grounding 

rn 

-<LEL Meter
 

Explosion Suppression System 
Ambient Monitors 

A Aj­

- Control System3 Interlocks ., u. 
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EASTOVEL
 

EASTOVER MILL STATISTICS
 

UNION CAMP CORPORATION
 
FINE PAPER DIVISION
 

EASTOVER, SOUTH CAROLINA
 

Business Purpose: Manufacture fine white paper for use
communications industry, (i.e., in the

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 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
 

SVH/" E'FACT.595 
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WORLD ENVIRONIENT CENTER 
(VEC) 

NOT-FOR-PROFIT, NONADVOCACY, INDEPENDENT
ENVIRON.\1I:%fTL ORGANIZ\TION 

FOUNDED IN 1974 - SEED MONEY FROM UNIEp 

INDEPENDENT SINCE 1981 - IUNDED BY: 

" INDUSTR Y
" GOVERNM\ENT

0 INTERNATIONAL ORGANIZATIONS
* 
 CORPORATE & PRIVATE FOUNDATIONS
 
* PRIVATE CITIZENS 
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MISSION
 

WEC CONTRIBUJTES TO SUSTAINAI31IE DEVELOPMENT WORLDWIDEBY STRENGTHENING INDUSTRIAL AND URBAN ENVIRONMENTAL,HEALTH AND SAFETY (EII&S) POLICY AND PRACTICES. 
" MAINTAINS AN INDEPENDEI & NONADVOCACY POSITION
* SEEKS TO INTEGRATE ENVIRONMENT, ECONOMICS, ENERGY

& EDUCATION 
" ESTABLISHES PARTNERSHIPS'AMONG 

INDUSTRY,GOVERNNENT & NGOs 
* SERVES AS A BRIDGE FOR THE EXCHAuNGE OF INFORMATIONAND EXPER'ISE AMONG INDUSTRY, GOVERNMENT ANDNON-GO VERNMpNTAL ORGANIZATIONS 

PROVIDES TRAINING & TECHNICAL COOPERATIONPROGRAMS STAFFED BY VOLUNTEERS AND OTHER EXPERTSFROM INDUSTRY, GOVERNMENT, ACADEMIA, NGOs & THEPUBLIC 
* ENCOURAGES CORPORATE ENV/RONMENTAL LEADERSHIP &RESPONSIBMITY WORLDWIDE BY PROVIDING PUBLICRECOGNMON FOR OUTSTANDING ACCOMPLISHMENTS 

RFFTA/1 nfl FI- r r)­



ORGANIZATION 

HEADOUARTERS: NEW YORK CITY 

ADDITIONAL OFFICES: 

BANGKOK 
JAKARTA 
MEXICO CITY 
PRAGUE 
WASHINGTON, DC 

FULL TMfE EMPLOYEES - 65 

PART TIME EMPLOYEES - 5 

IN-COUNTRY COORDINATORS -8 

SENIOR FELLOWS - 2 

LONG TERM ADVISORS - 2 
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0 

INTERNATI ONAL

ENVIRONMENT FORUM
 

(IEF) 

60 MAJOR MULTINATIONAL COMPANIES 

• 
 NINE INDUSTRL SECTORS 

o NINE COUNTRIES 

MEETS 4-6 TIMES/YEAR FOR DISCUSSIONS OF EH&S ISSUESW1ITH ENVIRONM\ENTAL MINISTERS 
PROPRLETARy PROGRAMS INCLUDING: 

" COUNTRY PROFILE PROGRAM -

EH&S REQUIREMENTS OF 27 COUNTRIES
 

* WORKSHOPS -
- ENVIRONMENTAL MANAGEMENT 
"ENVIRONiENTAL AUDITS 
- WASTE MINIMIZATION 
- PRODUCT LIFE-CYCLE ANALYSIS" 
EMERGENCY PLANNING & MANAGEMENT 
- WASTE REMEDIATION 

* TRINING ­
- TRAINING FOR GLOBAL DIVERSITY:

UNDERSTANDING THE HUMAN FACTOR - PLANT MANAGER ENVIRONMENTAL 
HEALTH & SAFETY 

BEST AVAILAR1E COPY 



INTERNATIONAL ENVIRONMENT AND 
DEVELOPMENT SERVICE 

(IEDS)
 
PROVIDES PRO 13ONO ASSISTANCE TO ENHA.NCE INDUSTRIAL 

& URBAN EII&S MANAGEMENT PRACTICES 

CONDUCIS 

" 	 INSTITUTIO.AL & FACTORY ASSESSMENTS• TECHNOLOGY COOPERATION & TRAINING WORKSHOPS" STUDY TOURS & OJT FOR EH&S FROM GOVERNMENT & 
INDUSTRY 

* 	 IN-COUNTRY ADVISORS TO MINISTERS OF 
ENVIRONMENT 

•l 	 STRATEGIC PLANNILNG FOR PRESENTATION OFCOUNTRY ENVIRONMENTAL ACTION PROGRAM* ENVIRONMENTAL AND ECONOMIC POLICY ANALYSIS" ENVIRONMENTAL LAW DRAFTING ASSISTANCE 

FUNDING 

o 	 USAID COOPERATIVE AGREENEENTS 
* 	 U.S.EPA 
* 	 WORLD BANK 
* 	 EXVIRONMENT CANADA 

ACTIVITIES 

0 300+ THROUGH JUNE 1993

0 
 700 HOST-COUNTRY PROFESSIONALS 
• 	 37 COUNTRIES 

VOLUNTEERS
 

* 	 300+ FROM INDUSTRY, GOVERNMENT NGOs, ACADEMIA 
& PRIVATE CITIZENS* 

BE$T AVAII 4 [ COPY 
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WEC GOLD MEDAL FOR
 
INTERNATIONAL CORPORATE
 

ENVIRONMENTAL ACHIEVEMENT
 

* HONORS MULTINATIONAl CORPORATIONS HAVING 
OUTSTANDING SUSTAINED WORLDWIDE ENVIRONMENTAL 
POLICIES & PRACTICES 

* SELECTED BY AN INDEPENDENT INTERNATIONAL 
JURY OF ENVIRONMENTAL EXPERTS 

* PAST RECIPIENTS: 

,XE"ROX CORPORATION 1993
 
PROCTER & GAMBLE 1992
 
ROHM & HAAS 1991
 
IBM 1990 
DOW 1989 
BP 1988
 
DUPONT 1987
 
EXXON 
 1986
 
3M 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 Oil 
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. I. Du Pont de Nemours & Co. 
Societ6 Nationale Elf Aquitaine 
Engelhard Corporation 
Exxon Corporation 
Ford Motor Compf: ny 
General Electric Co. 
Hercules Incorporated 
Hoechst Celanese Corp. 

IBM Corp.
 
ICI 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. 
SandozTechnology 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 Egypt and the Near East 

Regional: Over the Fast two years, WEC has wcrked vith USAID under the Project in 
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 maintenance of air pollution control equipment. Follow-up is planned with Suez Cement. 

WEC plans to introduce its waste minimization demonstration projects to the region. These year­
long 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 pollution. 

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. 

BES _,',LAPLF- COPY 

Frank T. Wood
 
Senior Vice President, Technical Programs
 



...._ "'~ ~ A\' l K id, II")]llVil ( 41 1i II'')( :L'IIIL' l 110'. €ujjh IN1111.Vmk .\A I Sciijl' . \ (Iri. ' 111111(, 1 " .' 

hii 1'2 111- 0- 111 '.(- 201211111 mi ,rkvi, )A X (2121(ts 4!~ 

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 othr.r 
experts from industry, government, academia, non-governmental organizations and the 
general public. 

Encourages corporate environmental leadership and responsibility worldwide by
providing internat;onal 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

United Naitions Environment Programme. Today the Center 

the
 
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
 
En'.'iroonient Fortuiu (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 andinternational organizations, academia and the media from countries around the world. 

In 1982, after earlier pilot activities, WEC launched an industry and government supported pro
bono environmental technology transfer program, the International Environment and 
Development Service (see 'EDS). 

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

International Environment Forum (IEF) 

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

International Environment and Development Service (IEDS) 

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

institutional and factory assessments;
 
technolog, cooperation and training workshops; and
 

* study tours arid 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), 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 iM industry and 
government in 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 pollutants and provide economic incentives. Upon cmnpletion

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 
managers 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.
 

WEC 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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Ln Rotn1menfor The New YON Time1. 

The Union Camp Corporation plans to have its Franklin, Va., plant producing paper with 30 percent recycled Pfizer said yesterday
:onte t by 1995. Rhenda Tindall checks pulp that has been bleached with ozone, rather than chlorine, eliminating 3,000 Jobs to 

Papera 
By.JOHN HOLUSA 


Sr'etll'Fhe.%e ,YorkTr,,s

FRoKL-, A,",NC.. Yt, tiei wnorld," 

11111Y,,Itic Va. - At a time when 
,iy in paper industry re-

,bming environmentalists' calls for 
iore recycled fiber and less use of 
nir in paper making, the Unionorne 
itp Corporation stands out as a 
mpny that lids voluntarly taken 

R' , iep'. 
At the spi wling l;iWe" plant here 

it the bank of the sleepy Ihckwater 
. fer.few miles from ttie North 

.i'hin-i border.a confluence of his. 
!ry. goeography and economics has 
'dto -rt."gte 'nig" of Union Camp. 
I u case the burden on the shallow 
er. the company list year started 
b!'.Ching line that usecs ozone, a 

irm of oxygen, instead of cnlorine. a 
xic water pollutant. And the compa. 
iis now n',tal:ng equipment that 
ili,,inove ink from paper that is 

A manufacturernprofitable 

pursues a greener

me erenarket 

retrie.: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 consideratiin at 
, factry tht s one of the world'sa fnations 
l'irgest producers of fire-finish writ-
ing and printing paper, rolling out 
2.000 tons of the products _':h day. 

Such at:!ons by a big papor cuompa-
ny delight cn,,,'mmentiusts, who 
say the moves retute industry argii. 
ments that elrn. atming chlorine and 
adding a sutitaniml amount of recy-
clcd paper are eitler.technically.im-
possible or not economic. ". 
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•-. Most Cuts WI 
'-,In New YorkI 

BYMILTFREUDEP 

Amid growing pressurt 
care costs, thre 

.makers announced pla
to cut 7,000 employees o
three years, adding to t,sands of pharmaceut, 

eliminated In recentMany of those Jobs wi.
New York and New Jet
large multinational drug 

headquarters, I 
or factories. 

Pfizer, Amerl 

their worldwide operation 

tell
the workers affected. 

changes, which, it said,
formed drug makingar, 
fragile Industry." The cor 

CU Iit had already eliminatedl 'n Papreviously unannounced 
after it sold or spun off 14 

"It is important to recognize that 
this s one of the largest and most 

fine-paper mills In the' 
said Lauren Blum, a staff 

scientist at the Environmental D 
fense Fund. "Itshows that this envs. 
ronmental stuff makes economic 
sense." 
s nse.. h H. 

Indeed. Charles e 
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 is a growing, 
awareness that waste is a form of! 
pollution, and that will keep demand 
for recycled paper high." 

The paper industry and environ-' 
mental groups are often at odds, if 

-
ContinuedonPuge D5 

Pfizer is one of the lar 
City, which has lost at 

Ctring h os atnc 
manufacturing jobs sine,
 
company has 3,400 emplo 
city and nearly 13.000 in
 
would not leave New Yorl 

rot leae N 
Spreading the Pain 

There will just be 
here," said Henry A. N 
Pfizer executive vice pres

He added that the new 

be spread over 40,000 wo; 
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 
- wer three years. Most c 
be in medical divisions, wl 
Lederle Laboratories unit 
and in Pearl River, N.Y. 

Upjohn. based in I 
Mich:, said it would elim 
jobs through early reti r 
December 1994 and close­
the size of 14 of 31 factori 
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WEC WASTE MINIMIZATION PROJECTS
 
INDONESIA: 1992-PRESENT
 

1992:
 

May: 	 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. 

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

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

October-
November: Second round of waste minimization assessment for the P

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

December: Waste minimization assessments of 5 textile plants 
Indonesia followed by a one-day workshop/discussion to 
results with plant managers. Two WEC-sponsored 
participated in the waste minimization assessments. 

in Bandung, 
review audit 

U.S. experts 

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

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

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

July: Pulp and Paper Workshop: 

This workshop was snecifically designed to follow the pulp and paperplant waste minimization assessments conducted during the past year,
by the three exper t s who performed those assessments. The workshopaddressed industry-wide needs identified during the assessments. Theseneeds included improved sampling and analysi. of waste streams,knowle-cje of raw material used, and knowledge of manufacturing/wasteminimization principles and assessment practices. Workshop participantswill be selected for further intensive training with the agreement that
they serve as waste minimization trainers for the Pulp and Paper
induistry. 

October: Metal Finishing Workshop: 

This workshop was designed to follow up waste minimization 
assessments in the Metal Finishing industry sector conducted during thepast year. The workshop addressed: Environmental managementprograms and waste minimization principles and assessment practices in 
the following areas: Electrop!ating, wastewater treatment, principles ofrinsing, cyanide (chemical) safety and control, recycling and recovery, 
process modification. 

October: Two week Pulp and Paper Study Tour of medium sized pulp and paper
facilities in the United States. 
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N AINAI (,Ctv IL C" 11 If PAPERINDU TRYFORAIRANDSTREAM IMPROVEMENT. INC.260MADiSONAVENUE. NEWYORK N.Y. 10 

Bulletin No. 
53
 

January 31, 1992
 

CURRENT LISTING AND INDEX OF NCASI TECHNICAL BULLETINS
 
AND SPECIAL REPORTS
 

This issue of the Technical Review is 
a listing and index of
NCASI Technical Bulletins issued 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 request

by membercompanies. 
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 accommodation. 
 The distribution of Special
Reports, other than to member companies, is by separate request
only. Any questions or comments 
on this listing and index 
should
be directed 
to Dr. Isaiah Gellrran at the address above or at
 
212-532-9000.
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I 
LISTING OF TECHNICAL EULLETINS 
- 600 THROUGH 348
 

IJANPnARY 1991 - JULY 1981 

N r Title 
 Date
! er Ttl 

LIssued
 

623 
 PROCEEDINGS OF A FORUM 01 
 ECOLOGICAL 

1/92


CHARACTERISTICS 
OF FLATWOODS SPODOSOL
 
FOREST
 

622 
 A STUDY OF FORMALDEHYDE EMISSIONS FROM WOOD 
 1/92

RESIDUE-FIRED BOILERS
 

621 
 ESTIMATING THE MEAN OF DATA SETS THAT 
 12/91

INCLUDE MEASUREMENTS BELOW THE LIMIT OF
 
DETECTION
 

620 
 AN ASSESSMENT OF EXPOSURE TO DIOXIN FROM 
 12/91
CONSUMPTION OF FISH CAUGHT IN FRESHWATERS OF

THE UNITED STATES IMPACTED BY BIrACHED
 
CHEMICAL PULP MILLS 

619 
 DELIGNIFICATIO
 
4 AND BLEACHING OF CHEMICAL 
 12/91
PULPS WITH OZONE: A LITERATURE AND PATENT
 

REVIEW
 

618 
 SUPPLEMENTAL USER'S GUIDE FOR APPLYING THE 
 9/91

WASP4 MODEL PROGR.9
 

617 
 REVIEW OF FLOW AND TRANSPORT PROCESSES 

AFFECTING ORGANIC CHEMICALS IN THE VADOSE 

9/91
 

ZONE
 

616 
 BLEACH PLANT CHLORINE AND CHLORINE DIOXIDE 
 9/91

EMISSIONS AND THEIR CONTROL 

(.15 
 CURRENT STATUS OF NONRECYCLABLE PAPER BURNING 
 9/91

IN THE FOREST PRODUCTS-INDUSTRY
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614 DEVELOP.;ENT OF A GAS CHROMATAGRAPHIC PROTOCOL 

FOR THE MEASUREMENT OF KRYPTON GAS IN WATER AND 

DEMONSTRATION OF ITS USE IN STREAM REAERATION 

MEASUREMENTS 

9/91 

613 CHARACTERIZATION OF WASTES AND EMISSIONS FROM 

MILLS USING RECYCLED FIBER 

9/91 

612 FULL-SCALE EXPERIENCE WITH THE USE OF SCREW 

PRESSES FOR SLUDGE DEWATERING IN THE PAPER 

INDUSTRY 

7/91 

611 OBSERVATIONS ON THE BIOACCUMULATION OF 2,3,7,8-

TCDD AND 2,3,7,8-TCDF IN CHANNEL CATFISH AND 

LARGE.DUTH [ASS AND THEIR SURVIVAL OR GROWTH 

DURING EXPOSURE TO BIOLOGICALLY TREATED BLEACHED 

KRAFT MILL EFFLUENT IN EXPERIMENTAL STREAMS 

6/91 

610 A CRITICAL REVIEW OF THE LITERATURE ON THE 

BIOACCUMULATION OF 2,3,7,8-TETRACHLORODIBENZO-

P-DIOXIN AND FURAN IN FISH 

5/91 

609 IN-PLANT AND CLOSED CYCLE TECHNOLOGIES 

R & D PRCGRAM - FIRST YEAR RESEARCH REPORTS 

-­ADD-ON CONTROL TECHNOLOGIES 

5/91 

608 IN-PLANT AND CLOSED CYCLE TECHNOLOGIES 

R & D PROGRAM - FIRST YEAR - RESEARCH 
REPORTS--IN-PLANT AND PROCESS TECHNOLOGIES 

5/91 

607 1990 REVIEW OF THE LITERATURE ON PULP AND 

PAPER INDUSTRY EFFLUENT MANAGEMENT 

5/91 

606 FCRESTED WETLANDS CLASSIFICATION AND MAPPING: 

A LITERATURE REVIEW 

3/91 

605 CHLOROFORM GENERATION AT BLEACH PLANTS WITH 

LOW MOLECULAR CHLORINE USAGE OR SPLIT 

CHLORINATION .. 

3/91 
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604 SUMMARY OF LONG-TERM CONTINOUS EMISSION 

MONITORING SYSTEM S0 2 DATA AND REVIEW 

OF FACTORS AFFECTING SULFUR DIOXIDE 

EMISSIONS FROM KRAFT RECOVERY FURNACES 

2/91 

603 PROGRESS IN REDUCING WATER USE AND WASTEWATER 

LOADS IN THE U.S. PAPER INDUSTRY 

2/91 

602 THE NEW ALSEA WATERSHED STUDY 2/91 

601 SPOTTED OWL PRESENCE IN MANAGED FORESTS OF 

SOUTHWESTERN WASHINGTON 

1/91 

600 CONTINUOUS MONITORING OF SO 2 AND NOX 

EMISSIONS FROM FOSSIL FUEL-FIRED STEAM 

GENERATORS - REGULATIONS, EQUIPMENT 

SELECTION, OPERATING EXPERIENCE AND 

QUALITY ASSURANCE 

11/90 

599 A REVIEW OF THE LITERATURE ON SUB-

SURFACE BIOLOGICAL PROCESSES WHICH AFFECT 

THE FATE OF CHEMICALS IN GROUNDWATER 

10/90 

598 SOLID SORBENT/SOLVENT DESORPTION METHODS 

FOR MEASURING CHLOROFORM IN WORKPLACE AND 

AMBIENT ATMOSPHERES 

10/90 

597 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 

10/90 

596 EXPERIENCE WITH ANAEROBIC TREATMENT OF FOREST 

PRODUCTS INDUSTRY EFFLUENTS AND SLUDGES IN 

LABORATORY, PILOT PLANT AND FULL SCALE 

INSTALLATIONS 

9/90 
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595 
 A FIELD-SCALE STUDY OF THE USE OF PAPER INDUSTRY

SLUDGES IN LANDFILL rOVER SYSTEMS: 

9/90
 

FIRST PROGRESS
 
REPORT
 

594 
 1988-1989 REVIEW OF THE LITERATURE ON PULP AND 
 9/90

PAPER EFFLUENT MANAGEMENT
 

593 MINIMUM STANDARDS/CRITERIA 

FOR ASSESSING MODELS


OF AIR POLLUTION IMPACT ON STAND PRODUCTIVITY 
8/90
 

592 
 IMPACT OF BURNING OIL AS AUXILIARY FUEL IN 
 6/90
KRAFT RECOVERY FURNACES UPON SO2 
EMISSIONS 
-
PART II
 

591 
 AN INTENSIVE STUDY OF THE FORMATION AND 
 5/90

DISTRIBUTION OF 2
 ,3 ,7,8-TCDD AND 2,3,7,8-

TCDF DURING THE BLEACHING OF KRAFT PULPS
 

590 
 USEPA-PAPER INDUSTRY COOPERATIVE DIOXIN STUDY-
 5/90
 
THE 104 STUDY MILL
 

589 
 GUIDELTNES FOR THE SELECTION OF LA5ORATORIES 

TO PERFORM CHRONIC TOXICITY TESTS USING 

5/90
 

Ceriodaphnia dubia 
AND FATHEAD MINNOWS,
 
(Pimephales promelas)
 

588 
 PRECISION OF THE EPA SEVEN-DAY 2eriodaphnia 

tubia 
SURVIVAL AND REPRODUCTION TEST INTRA-AND 

5/90
 

INTERLABORATORY 
STUDY
 

587 
 RESPONSE OF SELECTED PULP AND PAPER INDUSTRY 

SOLID WASTES TO THE RCRA TOXICITY CHARACTERISTICS 

4/90
 

LEACHING PROCEDURE 
(TCLP)
 

586 
 DIOXIN RESEARCH NEEDS: RECOMMENDATIOIIS 
OF AN 
 4/9,
 
EXPERT P!NEL
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585 
 LABORATORY STUDIES OF FACTORS AFFECTING 

CHLOROFORM FORMATION DURING PULP BLEACHING 

3/90
 

-

REPORT NO. 2
 

584 
 APPLICATIO4 OF MONTE CARLO SIMULATION FOR THE 

ANALYSIS OF UNCERTAINTY IN GROUNDWATER CON-

3/90
 

TAMINANT TRANSPORT MODELING
 

583 
 BEST MANAGEMENT PRACTICES FOR FOREST WETLANDS:. 

CONCERNS, ASSESSMENT, REGULATIONS AND RESEARCH 

2/90
 

582 
 FIELD VERIFICATION OF THE NCASI PREDICTIVE MODEL 
2/90

FOR ORGANIC COMPOUND REMOVAL BY BIOLOGICAL WASTE-

WATER TREATMENT PROCESSES
 

581 
 METHODS FOR MODELING UNIT-AREA IMPACT OF 

ENVIRONMENTAL STRESSES IN LOBLOLLY PINE STANDS 

2/90
 

580 
 BURNING SLUJDGE FROM BLEACHED KRAFT MILLS IN 
 1/90

BARK-FIRED 1BOILERS: 
A STUDY OF PCDD/F

CONCENTRATIONS IN THE COMBUSTION ASHES
 

579 
 LABORATORY & FIELD EVALUATION OF A PORTABLE 
 12/89

CONTINUOUS ANALYZER FOR MEASUREMENT OF
 
FORMALDEHYDE IN WORKPLACE ATMOSPHERES
 

578 
 IMPACT OF BJRNING OIL AS AUXILIARY FUEL IN 
 12/89

KRAFT RECOVi:Ry FURNACES UPON SO2 
EMISSIONS
 

577 FOREST INDUSTRY COOPERATIVE ENVIRONMENTAL 
11/89

RESEARCH: WHAT WE KNOW, WHAT WE NEED TO KNOW 

576 
 RESPONSE OF LOBLOLLY PINE SEEDLINGS TO OZONE 
 11/89
 
OVER THREE GROWING SEASONS
 

575 LABORATORY & FIELD EXAMINATION OF SEVERAL 9/89
PORTABLE AND PERSONAL MULTIPLE - GAS 
MONITORS FOR USE IN THE FOREST PRODUCTS
 
IN4DUSTRY WORKPLACE ENVIRONVENT
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574 
 THE USE OF ENVIRONMENTAL AUDITS AND ASSESS-
 10/89
MENTS BY THE FOREST PRODUCTS INDUSTRY FOR
 
TIMBERLAND OPERATIONS
 

573 
 PULPING EFFLUENTS IN THE AQUATIC ENVIRON-

10/89"


MENT 
-- PART II:
 
A REVIEW OF UNPUBLISHED STUDIES OF IN-STREAM
AQUATIC BIOTA IN THE VICINITY OF PULP MILL
 
DISCHARGES
 

572 
 PULPING EFFLUENTS IN THE AQUATIC ENVIRON-

10/89


MENT 
- PART I:
 
A REVIEW OF THE PUBLISHED LITERATURE
 

571 
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Acidic Deposition 
- Air l0a, 392, 404, 518, 527, 532, 536, 542;
 

543
 

Activated Sludge 
- Water 27*s, 45*s, 47*s, 48*s, 58*s, 60*s, 76*s
 
90*s, 105*s, 129s, 
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272s, 274s, 288s, 355, 359, 384, 427, 438
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Anaerobic Digestion 
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428, 429,
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Ash Disposal 

478, 615
 

Bacteriological 

235s, 244s, 246s, 254s, 269s, 279s
 

Quality 
- Water
 

Basic Research 
- Water 191s, 206s, 283s
 

Biological Treatment 
General - Water 

12*s, 13*s, 31*s, 38*s, 52*, 71*s,81*s, 161s, 162s, 
224s, 296s, 355, 
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Black Liquor 24*a, 39a, 44a, 153*s, 165*s, 228s, 68a
 
Oxidation - Air 69a, 83a
 

By-Products - Water 	 8*s, 38*s, 56ws, 67*s, 69*s, 82*s, 88*s,
 
110*s, 129s, 285s
 

Carbon Monoxide 416, 448
 

Emissions - Air
 

Chloroform Formation -	 515, 531, 556, 558, 585, 605, 
613
 

Process
 

Chloroform Reduction - Water 	399, 556, 558, 582
 

Chromatography - Air 
 5*a, 6*a, 9*a, 10*a, 13*a, 16*a, 19a, 20a,
 

28a, 30*a, 31a, 69a
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Clarification - Water 	 17*s, 22*s, 23*s, 30*s, 46*s, 57*s, 63*s,
 
81*s, 120s, 178s, 194s, 205s, 211s, 213s,
 

216s, 266s, 274s, 364, 488, 491
 

Color and Color *50*s, 57*s, 62*s, 75*, 85s, 107*s,
 
Reduction - Water 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
 

Combined Treatment - Water 	 42*s, 91s, 156s, 222s, 323s, 324s 

Dioxin 
 524, 525, 526, 534, 537, 545, 546, 549,
 

551, 567, 568, 580, 586, 590, 591, 610,
 
611, 620
 

D.O. and Fish - Water 	 60s, 68s, 78s, 1lls, 123s, 133s, 251s
 
Economics of Effluent 264s, 270s, 282s, 287s, 289s, 614
 

Management - Water
 

Effluent Analysis, Surveys l*s. 5*s, 7*s, 9*s, 14*s, 15*s, 24*s,
 
Characterization - Water 26*s, 28*s, 38*s, 39*s, 40*s, 41*s, 43*s,
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44*S, 4 8*s, 65*s, 
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372, 382, 
385, 397, 399,
427, 454, 403,
461, 487, 498, 501, 529, 568,
5>4, 603, 613
 

Effluent Effects 
- Water 313s, 379, 395, 620
 

Effluent Monitoring 

356, 366
 

Emission Effects 
- Air 15a, 25a, 32a, 103a
 
Fish Toxicity 
- Water 
 10s, 11s, 
 16s, 25s, 
171s, 2 33s, 
2 51s,


2 90s, 292s, 301s, 3 07s, 
332s, 
368, 413,
414, 419, 445, 566, 572, 573, 588, 
589

Foam Control 
- Water 

378, 395
 

Forest Health 
- Air 99a, 103a, ll0a, 390, 
392, 404, 
495,500,
 
502, 508, 518, 
523, 527, 532, 
536, 542,

543, 560, 561, 563, 
565, 569, 570, 571,
576, 577, 581, 593
 

Forest Management 

Practices - Water 

3 22s, 328s, 330s, 334s, 3 37s, 
3 44s,
3 45s, 349, 353, 
354, 357, 37C, 
373, 388,
 
389, 401, 
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417, 418, 420, 
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435, .442, 456, 
466, 468,
480, 483, 490, 
496, 507, 
510, 514, 538,

541, 574, 
577, 602
 

Forest Management 
 509, 522, 562 577, 601, 623
Practices 
- Wildlife
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Forest Wetlands 

583, 606
 

Formaldehyde 
Emissions-Air 

493, 503, 539, 553, 
564, 622
 

Formaldehyde 
Measurement 

- 487
 

Water
 

Fuel Combustion 
- Air 12*a, 42a, 51a, 66a, 69a, 70a, 72a, 73a,
 
96a, 400, 416, 616, 
622
 

Fugitive Dust 
- Air 
 424, 554
 
Gas -
Sampling, Analysis, 

Source Monitoring, 


l*a, 4*a, 5*a, 6*a, 7*a, 8*a, 9*a, Surveys,
10*a, ll*a, 13*a, 14a, 	
4
and Control Technology 	 15a, l6*a, 17a,
-

Air 	
2 7*a, 28a, 
30*a, 31a, 35a,.37a, 38a,
41a, 43a, 
47a, 49a, 
50a, 89*s; 
59a, 
62a,*

64a, 
67a, 
68a, 
69a, 
71a, 
72a, 
73a,
76a, 78a, 	 75a,


79a, 
80a, 
81a, 
82a, 
86a,
91a, 92a, 	 89a,

97a, 98a,
95a, 	

106a, 377, 400,
403, 
406, 
433, 
434, 
450, 
469, 
499, 
519,
520, 531, 548, 553, 582, 
598, 600, 604,
605, 613, 615, 616, 
622
 

Groundwater 

Protection 
- Water 	 333s, 336s, 342s, 362, 396, 398,
462, 533, 587, 441
599
 
Groundwater 


425, 472, 505, 512, 516, 584,
Modeling 	 599
- Water 

617
 

Groundwater 

462, 621
Data Analysis 
- Water
 

Health Effects 

2 54s, 279s, 348, 350, 361, 369, 524, 525,
 
534, 537, 546, 549, 567, 586
Heat and Chemical Recovery 
 29*s, 53*s, 54*s, 57*s, 59*s, l15s, 129s


and Combustion 
- Water 248s, 276s, 277s, 557
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Internal Process Loss 
 289s, 309s, 310s, 314s, 316s, 339s, 341s,
 
Control - Water 
 385, 557, 603, 608, 619
 

Irrigation and 
 118*s, 124s, 129s, 150s, 160s, 164s,
 
Land Disposal - Water 176s, 185s, 196s, 342s, 379, 
459
 

Lagooning - Water 
 19*s, 30*s, 55*s, 61*s, 76*s, 129s, 172s,
 

176s, 218s
 

Land Disposal Gas 
 431
 
Generation - Air
 

Legal and Regulatory 
 48a, 129s, 70a, 90a, 615
 
Aspects - Air
 

,Literature Reviews 
- Air 22*a, 40a, 45a, 53a, 61a, 
65a, 69a, 74a,
 
77a, 84a, 87a, 93a, 99a, lOla, 104a, 108a,
 
ll1a, 363, 613
 

Literature Reviews 
- Water 21*s, 
125*s, 145*s, 166*s, 173*s, 180*s,
 
189*s, 202*s, 215*s, 226s, 232s,. 234s,
 
243s, 251s, 255s, 265s, 275s, 280s, 284s,
 
294s, 306s, 309s, 320s, 329s, 330s, 334s,
 
345s, 346s, 365, 370, 394, 
418, 428, 432,
 
436, 454, 476, 497, 517, 555, 572, 594,
 
607, 613
 

Log Steaming Effluents - 426
 

1'ater
 

Marine Biology - Water 
 201s, 233s, 250s, 251s
 

Meteorology and 
 3*a, 8*a, 87s, 55a, 63a, 100a, 103a
 
Modelling - Air 
 104a
 

Mill Control - Air 
 2*a, 12*a, 26*a, 44a, 46a, 51a, 114*s,
 
185s, 192s, 228s, 60a, 69a, 72a, 76a,
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604, 605, 616 

Mill Treatment 139*s, 155*s, 179s, 185s, 188s, 192s, 
Systems - Water 204s, 208s, 211s, 214s, 220s, 221s, 274 

355, 609, 613 

NOx Emissions - Air 102a, 105a, 107a, lla, 448 

Noise - Air 52a 

Odor Detection - Air 54a, 56a, 69a, 86a 

Odors - Water 32s, 79*s, 250s, 268s, 325s 

Operators Training and 272s 

Registration - Water 

Oxidation (Chemical and 18a, 34a, 58a,'69a, 86a 
Thermal) - Air 

Particulate - Source Emis- 19a, 21*a, 23a, 32a, 46a,. 57a, 62a, 64a, 
sion Control Technology, 66a, 67a, 69a, 70a, 7,1a, 72a, 73a, 75a, 
Monitoring and Measure- 79a, 82a, 85a, .88a, 92a, 94a, 377, 465,1 
ment - Air 504, 615 

Particulate - Ambient Moni- 444, 554 
toring and Measurement 
Pollution Loads - Water 38*s, 81*s, 298s, 355, 603, 613 

Polycyclic Organic Emis- 400, 615 
sions - Air 

Prescribed Burning - Air 99a, 103a, 535 

Printing Wastes 372 

Radiation - Water 76*s, 109*s, 154s 
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Research Needs 
- Air 29a, 3 3*a, 36a, 89*s
 

Rotating Biological 278s
 
Surfaces 
- Water
 

Scrubbing 
- Air 32a, 72a, 73a, 
616
 

Slime and Benthal 

Deposits 

94s, 98*s, 99*s, 101*s, 103*s, 106s,
- Water 
 129s, 132*s, 219s, 232s, 247s, 304s
 

Sludge Disposal 
- Water 
 129s, 130s, 136*s, 167s, 185s, 190s, 209s,
 
228s, 238s, 252s, 257s, 274s, 282s, 286s,

288s, 299s, 
300s, 319s, 3 33s, 
360, 439,

447, 478, 533, 552, 559, 595, 603
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130s, 360, 552, 580, 
615
 

Sludge Reuse 
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 285s
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Dewatering 

35*s, 37*s, 55*s, 62*s, 74s, 75*s, 96*s,
- Water 
 100s, l13*s, 129s, 
 135s, 1364§, 158s,
 
163s, 168s, 174s, 176s, 190!, 
107s, 212s,.

213s, 
223s, 225s, 238s, 
249s, 260s, 261s,

274s, 286s, 2'Ss, 293s, 299s, 
315S, 318s,
 
492, 552, 612, 613
 

Solid Waste Disposal 
- .300s, 311s, 
319s, 333s, 360, 
372, 396,

Water 


398, 425, 430, 439, 
447, 478, 
533, 552,

559, 587, 595, 603, 613, 
615-


SOx Emissions and 
 96a, 106a, 578: 
592, 600, 615, 604

Control 
- Air
 

Spill Prevention and 
 276s

Control 
- Water
 

Statistical Analysis 
 530, 621
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Stream Aeration 
- Water 
 2s, 102*s, 112*s, 128s, 129s, 137s, 
197s
 
229s, 237s, 443, 
614
 

Stream Analysis and 
 38*s, 65*s, 108*s, 129s, 167s, 219s,
Modelling 
- Water 
 236s, 297s, 317s, 321s, 326s, 327s, 
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338s, 351, 
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460, 461
 
463, 467, 471, 473, 486, 489, 529, 
614,
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Suspended Solids 
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 291s, 303s, 304s, 307s, 308s, 313s, 603,
 

613
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 356
 
Monitoring 
- Water
 

Treatment Cost 
 264s, 277s, 282s, 284s, 289s, 309s
 
Optimization 
- Water
 

Treatment Plant 
 296s, 312s, 355, 408, 488
 
Performance 
- Water
 

Treatment Plant 
 384, 387, 408, 458, 477, 484, 
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Modelling 
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 528, 550
 

Trickling Filters 
- Water 1*s, 4*s, 20*s
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III LISTING OF SPECIAL REPORTS 
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Date
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92-02 REVIEW OF RATE STRUCTURES, TREATMENT COSTS 
 1/91
 

AND PRETREATMENT REQUIREMENTS FOR INDIRECT
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OPERATIONS
 

92-01 
 CHLORINE, CHLORINE DIOXIDE, AND CHLOROFORM 1/92
 
RELEASES FROM SELECTED KRAFT MILL BLEACH
 

PLANTS
 

91-11 
 PROCEEDINGS OF THE 1991 NCASI CENTRAL-LAKE 12/914
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91-10 PROCEEDINGS OF THE 1991 NCASI WEST COAST 
 11/91
 

REGIONAL MEETING
 

91-09 
 A SURVEY OF PULP'AND PAPER INDUSTRY 
 10/91
 
ENVIRONMENTAL PROTECTION EXPENDITURES
 

- 1990 
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 7/91
 
REPORTS FILED BY FOREST PRODUCTS INDUSTRY
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 1/91
 
FIXED WORKPLACE ATMOSPHERE CHLORINE AND
 
HYDROGEN SULFIDE MONITORS IN THE PULP
 

AND PAPER INDUSTRY
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 1/91
 
REGIONAL MEETING
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90-09 
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DISCLAIMER 

This project was sponsored by the U.S. Agency for international Development through 
WEC's Cooperative Agreement in support of the U.S. - Asia Environmental Partnership 
(US-AEP). The opinions expressed herein are the professional opinions of the author 
and do not represent the official position of the Government of the United States of 
America or the World Environment Center. 
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I. EXECUTIVE SUMMARY
 

During December 6-December 16, 1993, delegates representing the Indonesian Metal 
Finishing Industry participated in an intensive 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 technologies and management practices applied to 
wastewater treatment, wate, 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. 
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II. 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 (MOI), the Environmental Impact Management Agency
(BAPEDAL) and private industry has allowed for the development of a comprehensive
and integrated WEC Indonesian Waste Minimization Program. The 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 arid 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
 

Berani Situngkir (USAID/Jakarta Dadang Sudradjat

Funded) 
 Head of Quality Control Section 
Section Head of the Pollution Control P.T. Superex Raya
Ministry of Industry Jakarta, Indonesia 
Jakarta, Indonesia 

Agung Prastowo
Widya Wicksana Staff of Electroplating Department 
Project Manager of Small Scale P.T. KKK Indonesia Zipper Co., Ltd. 
Metal Industry Development Bogor, Indonesia 
Bandung, Indonesia 

Suryaiur Syafei
Harry Hamdani (USAID/Jakarta Funded) Chief of Quality Control 
Staff of Directoriate for Hazardous P.T. PADI Komponen 
Waste Management Jakarta, Indonesia 
Environmental Impact Management 
Agency (BAPEDAL) 
Jakarta, Indonesia 
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III. FACILITY AND MEETING SUMMARIES 

DECEMBER 6, 1993 

METAL SURFACES, INC., BELL GARDENS, CALIFORNIA 

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 components, 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 due to cyanide containment concerns. The Study 
Tour participants viewed the production line lay-out as well as equipment used for 
materinl/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 of their chemicals and wastes into 
the following categories: hazardous/non-hazardous, recyclable 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. 
$1 58.00/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 from .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 M2 

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 averapes approximately 7% to 10% 
of the total production cost. Low water treatmen. 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 tu discuss 
electroplating practices implemented at LLNL. Please see the attached summary of 
the LLNL presentation. 
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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-clarificatiori 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
 



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 competitive 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 rvranager 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 in3talled 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 detailed review of the PSI membrane filter (trade name 
EXXFLOW) which separates waste from water through microfiltration. The EXXFLOW 
technology is based on highly specialized woven textile tubes, which ca7i 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 technology, interest in the system was very high. It was discussed that 
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membrane technology could have may 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 rc;.overy and little space consumption is highly desirable. 

DECEMBER 13, 1993 

ACTERON CORPORATION, REDWOOD 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 electronic 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 
an, 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, lvhich 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 
- searegation of rinsewater 
- implementing acid copper to replace cyanide copper 
- periodic reverse current leaning to replace cyanide cleaning 
- elimination of vapor degreasing by using asystem 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 Wastewatcr 
Treatment Systems, Inc., (WTS) and implements heavy metal precipitation. The total 
cost of the waste- water treatment system, which occupies a space of 40 m2 , 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 Schlage 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 h3alth 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 Santa 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, chemical 
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 discharge 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 
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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 coscription 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 
cooperwtion 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 
reducing 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: 

* 	 Addition-i 'echnology transfer of membrane techinology, e.g., EXXFLOW 
system developed by Process Scientific Inc. 

* 	 Training on the use of industrial safety equipment and chemical storage 
and handling. 

" 	 Training for senior metal finishing facility managers in the area of waste 
minimization, e.g.,: 

- counterflow rinsing techniques 
- drag-in-drag-out rinse techniques 
- reactive rinses 
- spray rinse application 
- extended drip time over plating tanks 

0 	 Develop a database of available technologies that enhance waste 
minimization. 
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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 900,01 

Phone: (213) 749-7876 
Contact: Mr. Jack Morgan, Plant Manager 

Lawrence Livermore National Laboratory (December 9, 1994) 
P.O. Box 808, L-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 Driv3 
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: (510) 498-5797 
Fax: (510) 770-4160 
Contact: Mr. Steven F. Sulgit, Facilities and Engineering 

New United Motors Manufacturing Inc. (December 15, 1993) 
45500 Fremont Boulevard 
Fremont, California 94538 

Phone: (510) 498-5797 
Fax: (510) 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 Exstcr, Sanitary Engineer 



Chemical Solutions, Inc. December 15, 1993) 
400 Main Sreet 
Pleasanton, California 94566 

Phone: (510) 426-1816 

9510) 426-1889 

Contact: Mr. Jim Miille, President 




