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ADVISORY SERVICE MISSION BY UNIDO TO

CHANDARIA INDUSTRIES, NATROBI. KENYA

UNIDO CONSULTANT - Thampoe Jeyasingam

Objectives of Mission

Study relevant documents related to the proposed paper mill
project of CHANDARiA and comment in particular on matters
related to pollution and raw materials availability for the

project.

Period of Mission

October 6 1989 to October 22 1989.

SUMMARY OF THIS REPORT

This report is made up of CASE I and CASE 2-:

- CASE I evaluates the'site selected by Chandaria in the
upper TANA area.

- CASE 2 is the alternate site proposed by the UNIDO Con-
sultant in the lower TANA area. -

- CASE 2 has to be recommended considering the limitations
of CASE 1 on account of straw availability as well as
environmental factors and the high cost of effluent
treatment raquircd to operate the mill in this area.

October 19, 1989




SUMMARY OF EXTRACTS FROM_STUDIES MADE_BY _CHANDAKRIAS

—————  EZCEITEEEAZERISEXERXIRXRRXSIN I === ======

(Details are available under Appendix 1)

- The site location selected for the proposed paper mill is SACANA in the
Upper Tana Region.

-  The rav materials selected for pulp production are non-wood fibre

material mainly agricultural residues.

- The non-wood materials selected are:-
Rice straw, wheat straw, bagasse, papyrus, nyphia grass and ‘sisal

leaves.

— In addition to non-wood fibre pulp, the mill has plans to use secondary

fibre from waste paper and imported wood-pulp.

-  The grades of paper planned for production are both bleached and uableached
grades:-
Corrugating medium, unbleached kraft grades for gumming tapes, manilla

board, banks, offset duplicating, etc.

The planned production capacity of the paper mill ig-80 TPD* or
24000 TPY**

-  The planned production capacity of the pulp mill is 50 TPD or 15000 TPY.

- The planned production capacity for secondary fibre (waste paper) is

24000 TPY.

-  The pulping process chosen by CHANDARIA'S is ALKALINE PULPING

-  SODA PROCESS with conventional chemical recovery system

- The bleaching sequence chosen is CEH (i.e. Chlorination, Caustic

Extraction and Hypochloride).

-

~ The effluent handling proposed consists of:-

=  Primary treatment for reduction of T.S.S. (Total Suspended Solids).

= Secondary treatment in lagoons aeraled by mechanical aerations for
reduction of BOD**#* load.

= Final polishing to reduce fibre fines through use of sand felles

= Disposal of cffluent after treatment either by irrigacion or

fnto river,.

* TPD - Tons Per Day

fudd TPY - Tons Per Year

Aaa o0 = i oical Oxveen Depand,




SUMMARY OF CONCLUSIONS & RECOMMENDATIONS
MADE IN RESPECT OF SITE CHOSEN BY CHANDARIS

CASE 1 - UPPER TANA PROJECT (SAGANA MILL)

- The availability of straw from the MWEA area is estimated
by the Natural Irrigation Board as 43,740 tons from an
area of 14,400 acres. This works out to about 3 tons of
rice straw per acre vwhich is a high figqure for straw
yield.

- According to internaticnal standards, the rice straw
vyield is somewhere between 0.5 to 0.8 tons per acre, per
per harvest.

- Based on international standards, the availability of
straw from the MWEA area is therefore estimated to be
between 7,200 and 11,520 bone dry tons per year.

- From the above estimated quantity of straw it is possible
to make about 5,000 TPY of semi-chemical pulp,-- and this
will be sufficient to produce about 40 TPY of corrugating
medium and schrenz applying a mixed furnish of waste
paper and imported pulp.

- 1If two rice harvests are made, the straw from the MWEA
area would be sufficient to produce 80 TPD of corrugating
medium and schrenz.

- It is not possible to operate the SACANA mill to produce
Chemical Pulp due to both:-

- Non availability of straw of the required quantity.
- Environmental factors due to larger concentration of
chemicals.

- The cooking chemicals for the Sagana Mill should be
restricted to the usage of Calcium Hydroxide and Potas-
sium Hydroxide to produce Scmi-Chemical Pulp as these
chemicals are not harmful to the environment as mill
effluent.




The grades that could be produced at Sagana Mill will
generally get restricted to corrugating medium and
schrenz.

The mill effluent should be largely disposed as irriga-

tion water.

To further assist the farmers to use the mill effluent as

irrigation water, the usage of Urea or Ammonium Sulphate

as chemicals could be added to enrich the soil.

Since the farmers may not require water all the time for

agricultural crops the development of fibre crops such as

Hemp, Kenaf could be studied as possibilities.

Hemp bast fibre is in great demand for the production of

spccialty grades of tissues. The woody fraction of hemp

could be used for production of semi-chemical pulp. Kenaf
is another possibility as a field crop for the applica-
tion and use of fibre similar to hemp.

The possibility of discharging mill effluent into the

river cannot be completely ruled out. It can be either

decided in favor or ruled out after a thorough study to

determine the long term effects of discharging the mill

effluent under the specific conditions stated above.

These are:-

- Usage of environmentally acceptable chemicals (i.e.
Calcium Hydroxide and Potassium Hydroxide).

- Applying the semi-chemical pulp system requiring
lesser dosage of chemicals.

- Extensive treatment of mill effluent for total
suspended solids and BOD.

- Employment of modern techniques to filter out traces
of total suspended solids and prevent sedimentation
layer in the river.

If the “races of total suspanded solids could be removed

the mill effluent could be discharged into the river.

This requires:-

- Laboratory studies

Cont'd .../5 ...




- Pilot Scale trials.
- Investigation into filtration techniques for removal

of fine solids.
- Commercial applicaticn and evaluation of performance

in similar situations elsevhere in the world and the
success of such application. -
Based on the results of the studies specified above, a green
l1ight could be given for effluent disposal into the river as

sedimentation of T.S.S. could affect aquatic life in the

TANA RIVER.

Based on the 1limitations outlined above the preferred
1ocation of the proposed mill for Chandaria woculd be the
lover TANA region as discussed in CASE 2 of this report.

cont'd .../6




SUMMARY OF CONCLUSIONS AND RECOMMENDATTIONS BASED ON
ALTERNATE SITE PROPOSED BY THE UNIDO CONSULTANT

CASE 2 - LOWER TANA PROJECT
(This is an alternate mill site to UPPER TANA mill site)

The mill site proposed is a location somewhere around the
GRESON area based on previous preliminary study made by the
expert in 1985. (Refer Appendix 2)

- There are no probiewms related to ceffluent handling as the

effluent after basic treatment could be discharged into
the Indian Ocean.

- Straw 1is available to the mills from the Lower TANA
development scheme.

- It is possible to make diversified grades of -paper at
this site brth Industrial grades for the packaging

industry as well as Cultural grades such as Writing and
Printing.

- Pulping process systems and chemical recovery can bLe of

the well accepted systems in practice elsevhere in the
world.

- Production capacity at this mill site need not be limited
to 80 TPD*. This could even be expanded to 200 to 300 TPN.

- The market potential for finished pPaper and paper pro-
ducts is great as sea transport could be used to export

to both African countries as well as Middle East
countries.

*TPD - Tons Per Day

Cont'd .../7 ..




- The economic advantages for this mill site are hiyh as
cheap paper could be imported, and finished paper and
converted products of high valre could be exported
resulting in a boost to the KENYAN economy and foreign
exchange earnings.

- (Example:- import OCC** and export corrugated containers,

import waste paper for deinking and export counverted

paper products for cultural application).

- Since the first study for this mill site was in 1985,
this study has to be up-dated and a site selected with a
definite project in mind. It is therefore recommended a
follow up study 1is mad: taking into consideration the

above factors for the proposed Lower TANA project site,

***QCC - 01ld Corrugated Container

Cont'd .../8 ...




COMMENTS AND OBSERVATIONS BY UNIDO CONSULTANT

ON SITE SELECTED BY CHANDARIAS

CASE 1 -~ UPPER_TANA PROJECT - SAGANA MILY

Selection of Site

The

respect of water

selected site 1is a

rcad network
the
handling
the
effluent

link up and
However,
effluent

proposed Sagana
requires
possibility for Sagana
extensive treatment

irrigation purposes.

Alternatively, the next choice
the LOWER 'TANA region in close

river somevhere around the

effluent could be discharged into the Indian Ocean.

supply., power

good one for Building a mill in

supply., wmarket proximity,
other major considerations.
Mill  has dravbacks, since
extensive treatment. The
Mill would be to conduct
and then use it mainly for

would be to select a site in
proximity to the mouth of the
MALINDI/GRESFN arca where the
This is

discussed as CASE 2 of this report.

The LOWER TANA region around the GRESEN

supply of rice straw,

potential for

area has abundant

sufficient water for the mill, gnod
port facilities from MOMBASA to MALINDI by bharges

and good

export of paper as well as paper products by

sea to neighboring Africa and Middle East countries.

However,

time being. According

it lacks the infrastructure of good roads

for the

to TANA Development Authority there

are plans for development of the needed infrastructure at a

future date.

Raw Materials

The raw materials selected by Chandarias for pulping are:-
- Wheat straw, rice straw, bagasse papyrus, nyphia grass and

sisal 1leaves.

a proper pulping system with diversified
compromising, quality, efficiency as

pollution ahatement standards.

Technologically,

it is not so easy to design
materials without
vell as meeting

Cont.’ J oL /0 e




For this purpose, pulping based on single material usage is

recommended. The only raw material that is readily
available within an economic distance from the mill is rice
straw from the rice field region of MWEA. It 1s therefore
recommended the SAGANA mill is based on rice straw for
pulping.

Availability of Rice Straw

According to data given by NATIONAL IRRIGATION BOARD by
their lett=zr of May 26, 1989,+the availability of rice straw
from the MWEA region is 43,740 tons from 14, 400 acres based
on one crop per year. This ratio is high averaging about 3

tons of straw per acre. Generally, the yield of straw from
an area of 14,400 acres is about 7,200 to 11,520**TPY of
*BD straw. Please refer to Table I for internationally
accepted production of cereal straw per acre, per harvest of
cereal cultivation. This will be sufficient to produce
5,000 TPY of semi-chemical pulp. Using this amount of
semi-chemical pulp and applying a fiber furnish as given
below about 12,000 TPY(***40 TPD)of corrugating medium and
schrenz could be produced per year.

- 40% Semi-Chemical straw pulp at 60% yield

- 45% Waste paper

~ 15% Imported pulp (long fiber)

The above quantity of straw will not be sufficient to
produce chemical pulp with the mill 1located in the Upper
Tana area. It should be, however, noted the above
calculations are based on one crop per year; but 1if the
farmers are encouraged to make two crops per year, the
availability of straw in the Upper Tana area could get
doubled and would be sufficient to make 24,000 TPY of
corrugating medium and schrenz equavalent to 80 TPD.

* BD - Bone dry
*+ TPY - Tons per year

+ Refer to copy of letter
under Appendix I

**+* PD - Tons per day
Cont'd .../10




10

Given below is the table of estimated collectible straw

BDMT per acre, per harvest bas=2d on international standards.

TABLE T

ESTIMATED STRAW YIELD PER ACRE PER_HARVEST

Straw Yield

*BDMT
1. Wheat Straw 0.9 to
2. Rice Straw 0.5 to 0.8
3. Barley Straw 0.5 to 0.6
4. Oat Straw 0.5 to 0.6
5. Rye Straw 1.0 to 1.4

Waste Paper Supply

An 80 TPD paper mill using 45% Secondary fiber vould require
about 45 TPD of waste paper at 80% yield. This will amount
to 13,500 TPY of waste paper. Collecting this amount of
wvaste paper within Kenya could be a problem. It will be
thcrefore necessary to supplement domestic supply of
waste paper with imported OCC (01d Corrugated Container
wvaste). In comparison a 40 TPD paper mill using 45% waste
paper will require about 6,750 TPY of waste paper. It may
be possible to collect this amount of ' ~ste paper within

Kenya.

*BDMT - Bone Dry Metric Ton

cont'd .../11 ...
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Pulping Technology

The pulping technology chosen by Chandarias' is cheaical pulping based

on Caustic Soda. As pointed out earlier, it is not possible to do
chemical pulping at SAGANA., What could be recommended alternatively

for the Sagana Mill would be Semi Chemical pulping based on Calcium
Hydroxide as the principal cooking chemical buffered with Potasium
Hydroxide. Traditionally, Sodium Hydroxide is used in place of Potasium
Hydroxide because Sodium Hydroxide is readily available and is relatively

inexpensive. In the case of Sagana Mill, Potasium Hydroxide is

.recommended since it will be useful to the farmer on account of Potasium,

since Sodium could leach.out the soil. To make it more useful as
irrigarion water the effluent could be further enriched with Urea or
Ammonuim Salts. These details have to be worked in close co-operation

with the agricultural department in Kenya.

The other alternative for Sagana mill would be to go for oxygen pulping
or Ammonia based pulping in place of Alkaline pulping. Unfortunately,
these process are not still well developed for commerical application in
developing countries, bﬁt could in course of time be a solution to mill
sites such as the UPPER TANA that are restricted due to environmental

factors.

Bleaching

The bleaching sequence chosen by CHANDARIA'S consists of CEH sequence
(1.e. Chlorinarion/Caustic Extraction/Hypochlorite).

Since chemical pulping is ruled out as a possibility for the UPPER TANA
mill, there is no possibility to do bleaching at SA&ANA.

Chemical Recovery System

As pointed ahead, it is not possible to practice Chemical Pulping.
In consequence the question of having a chemical recovery system

thereforc does not arise at present,

‘Cont"d coe /120-.
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PAPER MAKING TECHNOLOGY

Secondary Fibre Treatment

To reduce the use of imported long fibre pulp, the secondary fibre
treatment system should be equipped with a fibre fractionator with
suitable refiners that could handle the two separate lines of short
fibre and long fibre fractions. The pulper screening and cleaning

system should also be carefully chosen to obtain the required.quality.

Stock Preparation

To handle a fibre furnish of:-

- 407 Semi-Chemical pulp from straw
- 457 Secondary fibre from waste paper

- 157 imported pulp (long fibre).

the refiners must be carefully selected taking into consideration the

special {ibre characteristics of straw pulp. : -

Paper Machine

The paper machine needed to produce corrugating medium and schrenz
from Semi-Chemical straw pulp could be less complicated with features
suitable for both ease of operation and maintenance in a developing

country.

Special consideration should be given to the following:-

- Drainage elements for the wire part taking into consideration
the fibre characteristics of straw pulp. -
- Press design with minimum open draws to reduce paper breaks.

- A very good felt cleant-g system, since felts get fouled up
easily with straw pulp fines and poor quality waste paper.

- An efficient steam and condensate system based on cascading system,
with the wet group of cylinders for individual steam temperature
control.

- An efficient doctor cleaning system specially for the wet and
intermediate group of drying cylinders due to linting of fibres
and pitch build up from the furnish prescribed above.
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Recycling of process water

It must be remembered if less water is used for mill process,

there is less water that has to be discharged as effluent and
therefore less water for effluent treatment. For this reason a very
efficient recycling of process water is recommended. As integrated
pulp and paper mill operation has to be preferred since paper wmill
water could be used in the pulp mill to thz maximum extent and

this in particular is true for producing scmi chemical pulp.

To conserve and reduce the intake of fresh water snd thereafter
discharge as fibre loaded effluent, it is recommended the following

are adopted:-

-  An efficient Save All System to regain the fibre and fines and

recycle them for paper making.

- A closed white water circuit in the paper machine with showers

on the paper machine capable for operation on white water.

Effluent Treatment

The pollutants found in the mill effluent of - an integrated. pulp and
paper mill such as the SAGANA mill would be less complicated if
chemical pulping is not practiced and would mainly consist of:-

-  Particles of fibre dust and straw fines from straw preparation section.

- Fibre fines, fibre particles and screen rejects during pulping

and paper making process. -
These pollatants require the following:-
-  Primary treatment in clarifiers to remove total suspended solids.

- Secondary treatment or Biological trcatment by aeration in Lagoons.
Two Lagoons should be provided with one lagoon in operation and
the second as standby unit to periodically scrape out and clean

the sludge build up.

= A holding lagoon should be also provided to handle peak loads
effluent flow, and to take care of emergencies during clarifier

break Jdowns or pump fatlures. This should have sufficient volume




capacity to handle emergencies prescribed above and
arrangements to re-process the effluent to meet the

required standards for discharge.

In the case of SAGANA, the effluent should be further
enriched vith Ammonium Salts or Urea and ‘used for irrigating
rice fields or developing fibre crops such as Hemp. The
long fibre from hemp has special characteristics to produce
special high quality tissucs such as cigarette tissues,
teabag paper, air mail pape and other hard tissues.

Please refer to Appendix 3 for additional information on
current practices of effluent treatment in practice in some
of the wvell established paper mills in U.S.A. In addition,
please refer to article on “Water Quality Protection at
Shasta Mill®" where design features have been adopted to use
30% of the total effluent for irrigation. Also sec
information on effluent irrigation adopted at Boise ;Cascade

Corp. mill in Salem, Oregon.

UPPER TANA MILL LIMITATIONS

To sum up the following are the limitations of Sagana Mill

due to environmental factors:-

- The mill effluent should be used mainly for irrigation.

- To make the mill effluent suitable for irrigation
calcium based pulping should be made using Pot. Hydrox-
ide as buffer to produce semi-chemical pulp.

- The grades that could be made at Sagana Mill because of
semi-chemical pulp would be corrugating medium and

schren?z.

Cont'd .../15 ...
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- The possibility of discharging mill effluent cannot be

completely ruled out. It can be eithcr decided in favor

or ruled out, after a thorough study to determine the

long term effects of discharging the mill effluent under
the specific conditions stated above.

These are:-

- Usage of environmentally acceptable chemicals (i.e.
Calcium Hydroxide and Potassium Hydroxide).

- Applying the semi-chemical pulp system requiring
lesser dosage of chemicals.

- Extensive treatment of mill effluent for total
suspended solids and BOD.

- Employment of modern techniques to filter out traces
of total suspended solids and prevent sedimentation
layer in the river.

- If the traces of total suspended solids could be removed
the mill effluent could be discharged into the river.
This requires:-

- Laboratory studies

- Pilot Scale trials

- Investigation into filtration techniques for removal

of fine solids.:

- Commercial application and evaluation of performance
in similar situations elsewhere in the world and the
success of such application.

Based on the results of the studies specified above, a green
light could be given fOt'effluent disposal into the river as
sedimentation of T.S.S. could affect aquatic life in the
TANA RIVER.

Based on the 1limitations outlined above the preferred
location of the proposed mill for Chandaria would be the
lover TANA region as discussed in CASE 2 of this report.

Cont.d 000/16 o0 0
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COMMENTS_AND OBCERVATIONS BY UNIDO CONSULTANT

ON_PROPOSED ALTERNATE SITE FOR CHANDARIA

CASE_2 - LOWER TANA PROJECT

Under Case 2, the Lower TANA location is being suggested as a possible
alternative for the Upper TANA Project since Upper TANA has limitations

due to environmental factors.

This recommendation to consider Lower TANA as a preferred alternative
to Upper TANA is based on the previous study made by the writer in 1985.
The details of this study are available as APPENDIX 2 of this report.

Advancages of Lower TANA project over Uggér TANA project

- Possible to do chemical pulping and make stronger grades of paper
- Possible to do bleaching and make bleached grades of paper

- Effiuent treatment need not be elaborate and design features
can be relatively simple, since this effluent could be discharged
into the Indian Ocean if proper site is chosen B 3¢

- Possible to make grades of paper and converted products that could

be exported by sea to African countries as well as Middle East

countries

- Possible to import cheap OCC (0ld Corrugated Container Waste)
as well as other grades of waste paper from overseas and make

paper more economically, blended with inligenous straw pulp

- Possible to enlarge the mill to a large complex with 2 or 3 paper
machines of 200 to 300 TPD whereas the maximum paper thar could
be made in Upper TANA is limited to 80 TPD because of environmental
factors.

Site Location

The sice location recommended is around the Carsen area with supply of
strav from the rice field of Lower TANA regionJ Water supply from
River TANA with possible effluent discharge into the Indian Ocean afrer

basic treatment.

Cont'd 00/17 oo
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POSSIBLE RAW MATERIALS

SRERIBES EAREEETEIS

Straw

According to data obtained from the Lower TANA Development Authority
there 1s sufficient rice straw available to the mills. In this
connection the earlier preliminary study made b& the wricer has to

be up-dated to assess the quantity presently available from

this region. On account of the TANA River development work uud
irrigation facilicles to this area, the availability of straw in

the region should be now more than what was specified in the writer's

reporct of 1985,

Waste Paner

The waste paper from domestic sources for the mill would mainly
come from the MOMBASA area. On account of close proximicy to
Mombasa aund possibla barge facilities to mill site, imported waste
paper of pood quality can be obtained easily for use at the mill.
This will include OCC (Old Corrugated Containers) from which-very

"good quality of liner board and corrugating medium could be made,

It is also possible to make writing and printings wicth imported

waste paper applying the new deinking technoloyy.

PULPINC TECHNOLOCY

BB EBILSELIENE

The pulping technology that- could be considered for Lower TANA offers
maximum flexibility because of the possible safe disporal of the mill

effluent directly into the Indian Ocean after some basic treatment.

Since CHANDARIA's want to produce wide range of grades, there could

be two lines of pulp production :-
- Semi Chewical Pulp production

- Chemical Pulp production

Under Case 2 chere 18 no need to use the more expen:ive potassium
hydroxide as in the case of Uppecr TANA and the rulatively cheap
caustic soda could be used for both Semi Chemical pulp production
as well as chemical pulp produccion. To reduce cost of productlon
the wake up chemical for pulping could be MACADI Soda Ash,

[ [ T (NN o [ [ 1 |
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Bleaching

For making bleached grades the conventional CIEIH* system could be
followed or this could be up-dated with new technologies to use
D/0,-NaOH/Hk*, The chlorine dioxide is now preferred because of
the dioxin problems. The Oxygen-Extraction combinacion is also
now a preferred step for the second stage with the final third

stage ending up with Hypo.

Chemical Recovery System

Since straw has a high silica content the chemical recovery system
should incorporate a desilication system., Such a technology is
currently available now through pilot scale trials done by the
CENTRAL RESEARCH INSTITUTE OF INDIA through a project sponsored

by UNIDO. It is recommended such a desilication system is applied
to the chemical recovery system to overcome the silica ﬁfoblén.

To reduce the cost of capital investment on a causticizing plant,
1t is possible to apply t'ie DARS (Direct Alkali Recuvery Systenm).
A more detailed study would be needed to determine che possible

application of these new technologies for Case 2.

PAPER MAKING_TECHNOLOGY

EEEEIBERLABE EZREZERBE
3

Stock Preparation

Tn manufacture the diversified grades of paper which CHANDARIA's
have in mind, che paper making technology requires a high degree of
flexibilicy, since CHANDARIA's want to produce both Cultural grades

of paper as well as Industrial grades of paper.

The details of how the stock preparation should b2 planned and made
to funccion will have to be specified by a further detailed study.

* C/E/H - Chlorine/Extraction/Hypo.

#*% D/0,-NuOH/H - Dioxide/Oxygen-Caustic Fxtraction/llypo.
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F-aper Machine

It is preferable to have two machines - one to make
Industrial grades such as Corrugating medium, Liner, Kraft

grades of paper and a second machine to produce Cultural
grades such as Writings and Printings.

Here again the techno-economics of whether the first step
should be a single machine for a product mix of both
Industrial and Cultural grades or a two machines mill for
the production of Cultural grades and Industrial grades
separately will have to be specified by a follow up study.

EFFLUENT TREATMENT
The effluent treatmant will comprise both primary treatment
and secondary treatment before discharge of effluent into
the Indian Ocean.
Please refer to Appendix 3 for additional information on
current practices of effluent treatment in practice in some

of the well established paper mills in U.S.A.

CONCLUSION BASED ON CASE 2

Based on the limitations of CASE I, the Upper TANA mill
site, the preferred location for the proposed mill would be
the Lower TAN@ region discussed under CASE 2.

- Since the first study for this mill site was in 1985,
this study has to be up-dated and a site selected with a
definite project in mind. It is therefore recommended a
follow up study is made taking into consideration tne
above factors for the proposed Lower TANA project site.

Cont'd .../20 ...
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Documents studied by the Expert

1

2)

3)

Feasibility study of Paper Plant in Kenya :

July, 1985. P.R, Mahadevan, C.M. Joglekar,

Import Application for Paper Mill - Second Hand Plant and
Equipment with detailed appeal justifying the importation

of Second Hand Plant :

17th December, 1988, Chandaria Industries Limited

P.0. Box 30621, Nuirobi.

Paper Mill Project based on Agricultural Waste and Waste Paper :

January, 1985, Chandaria Industries Limited

P.0. Box 30621, Nairobi.




The following persons were contacted during the mission in

Kenya:

GOVERNMENT AGENCIES, KENYA

Mr. Kihumba of the Ministry of

Environment and Natural Resourcas

CHANDARIA INDUSTRIES

Mr. M. M. Chandaria
Mr. Danesh Chandaria
Mr. Mahesh Chandaria
Mr. P. K. Seshadri

Mr. Chari Joglegkar

UNIDO, KENYA

Mr. J. Kwant

UNIDO, VIENNA

Mr. Blant
Mr. Judt
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APPENDIX 1

EXTRACTS OF INFORMATION AND DATA

COLLECTED FROM CHANDARIA'S DOCUMENTS

SAGANA PROJECT DATA

(As per study done by CHANDARIAS)

\

October 15 1989.

UNITS

Capacity of Paper Mill TPY* 24,000
Capacity of Pulp Mill (90/10 Basis) TPY 15,000
Capacity of Secondary Fibre Plant

(i.e. Waste Paper) TPY 24,000
Crades of Paper to be made :- Kraft, Writing, Printing and

Cultural grades.

Basis weight range. g/m? 60 to 300
Speed range of Machine. MPM** 120 to 280
Width of Machine (Trimmed) mm 2800
Raw Material selected for pulping :- Rice straw, Wheat straw, Nyphia

Crass, Papyrus, Bagasse, Sisal,

* TPY - Tons per Year

*% MPM =~ Meters per Minute




DETAILS OF SAGANA PROJECT (UPPER TANA)

Location of Mill (SAGANA)

The Mill is planned to be located at SAGANA, which is 85 Km. on the
highway between Nairobi and Nyeri. The =mill is to be located on a
land of extent 70 acres bordering TANA River. The mill has good
facilities with water supply from River TANA and powver supply from
HYDLE Power Station which is 1} Km. from the mill site. Transport
facilities are excellent by good highway connection from Nairobi to

Nyeri,

Capaciry of the Mill (SAGANA) T e

The mill is planned to produce 80 TPD* of paper working 300 days

with an output of 24.006 TPY.

Raw Material selected for SACANA

The raw material selected for pulping is non wood fibre. The
materials selected are :- Wheat straw, Rice straw, Bagasse,

Nyphia grass, Sisal leaves etc.

Raw Material Supply

The supply of Rice straw to the mills would be from adjoining Rice
Fields of Mwea, irrigated by the River Tana. The data in respect
of Rice cultivation in Mwea are as per information obtained from the

National Irrigation Board which is given below.



1) Total area under cultivaiion = 14,400 Acres
2) Number of Crops per year o= 1 (One)
3) Rice (Paddy) yield per acre {average) - 2.02 Tons
4) Total rice (Paddy) production in the

Scheme = 2.02 x 14,400 = 29,160 Tons
5) Assuming a Straw: Paddy grains ratio

of 1.5:1 on dry weight basis then

total weight of straw produced in

scheme = 29,160 Tons x 1.5 - 43,740 Tons

Bagasse S

It is planned to collect and use bagasse available in Kisumu area for

the project.

Sisal_

Sisal leaves have been considered as a possibility for the production

of long fibre pulp to replace imported long fibre wood pulp.

Crass (Nyphia and Papyrus)

Waste Paper is planned to be collected and supplied from the principal
cities of Kenya mostly from Nairobi and Mombasa, It is estimated

15,000 Tons of domestic waste paper would be available for the project.




Water Supply for SAGANA

The water supply for Sagana will be from River Tana which is a
perennial river with a catchment area of 3673 Ka? before the
site point. The characteristics of water flow on the River Tana

are as per details given below.

-—  Max. flow. 564 m3/Sec
Av. Max Flow, 324 m*/Sec
Av. Mean Flow. 58 m%/Sec
Normal Av. Flow; 18 m®/Sec
Min. Flow. 7.5 m®/Sec (Based on 40 years regords)

Stean_Supply

Steam to be generated using rice husk and liquid fuel for firing the

boilers.

Power will be obtained from Hydle Power Station located about 1} Km,

from the proposed site. The capacity of this power plant is 13.5 MW.

Personnel

It is estimated the mill could provide direct employment to 150 and

indirect employment to 400 persons.




THE MILL PROCESSING SYSTEM

The paper mill will have a capacity of 24,000 TPY and the pulp mill

a capacity of 15,000 TPY and the secondary fibre unit a capacity of
24,000 TPY.

Raw Material Preparation

Straw cutters to be used for chopping straw.

Pulping

Pulping to be based on caustic soda process.

Brown Stock Washing and Screening

Rotary drum filters to be used for Brown Stock washing.

Bleachi&g

C E H sequence (i.e. Chlorination, Caustic Extraction and Hypo)

Chemical Recovery System

-

Convertional recovery system normally applicable for Alkalene

pulping is planned to be applied.

Paper Making

Stock Preparation:

The Stock preparation is designed to treat a fibre furnish of

707 short fibre from straw and 30% long fibre from imporcted wood pulp.

[ I N | | 0 : . c/-*




Paper Machine

A Second Hand Fourdrinier Paper Machine built by VOITH around 1950's
but some of the original componerts have been replaced to improve

operation and quality.

—_— Trim width, 2800 wm.
Speed range. 280 MPH* (Maximum)
Basis weight range. 45-300 g/m?

Average production. 60-80 TPD

Wire Part - Fourdrinier table, rum out type wire frame.

Press Part - 3 Presses (lst and 2nd straight and 3rd Press tgiersing).

1st Press Venta Nip, 2nd Press Venta Nip, 3rd Press Plain.
Dryer Part - 4 groups with a total of 24 cylinders and of diameter 2500ma.
Size Press - Available

Calender ~ Sing.e Nip (Kuster)

Service Facilities

Steam Ceneration

conventional type of package boiler with pressure suitable for the

digesters and paper machine,

Electric Power

Conventlonal power supply and distributior system with step down

transformer to lower the HT Voltage from 66 KV for mill use.

I *HHH [ ad Mﬁtﬂrﬂ pel’muouf. I | [ [N [ (N i




Water Supply

Water treatment plant to handle the high turbidity c¢f the water is

considered to be applied.

Effluent Handling

The effluent characteristics using waste paper and imported wood pulp
as rav materials vith a fibre furnish of 657 waste paper and 352

imported wood pulp is expected to be as follows :-

1) PH ' 6.5 to 6.8

2) B.0.D. PPM 30 to 50

3) Suspended solids PPM 50 to 300 -
4) Total dissolved solids PPM 200 to 400

5) Colour Pale Milky White

6) Metalic Ion | None

The effluent characteristics using straw pulp, waste paper and
imported wood pulp with a fibre furnish of 401 straw pulp, 40Z

waste paper and 207 imported wood pulp is expected as follows :-

Phase 2
1) PH 7.2 to 7.5
2) B.0.D. PPM 100 - 180
3) Suspended solids PPM 100 - 500
4) Total dissulved solids PPM 400 -~ 800
5) Colour Pale Brown
6) Metalic Ion None




PROPOSED EFFLUENT TREATMENT

For fibre furnish using (65X waste paper and 352 imported pulp under

Phase 1) the treatment system considered are as follows :-
- Primary treatment by using sedimentation tank to reduce TSS*

- Secondary treatment in lagoons using both natural and forced

aeration to reduce the BOD lcad.

- Polishing of effluent using sand beds to remove traces of

suspended solids,

- Use of water after treatment for irrigation of about 200 acres
of land. : -

-

For fibre furnish using 407 straw pulp, 40X waste paper and 20%

imported wood pulp the treatment system considered are as follows :-

- Mixing of pulp and paper mill effluent to form a combined

effluent in order ro obtain PH range close to them.

- Primary treatment to reduce TSS from +300 PPM to (100 to 150)
PPM using lst step clarifier.

-

- Primary treatment to further reduce TSS using 2nd step clarifier.

- Secondary treatment (lst step) for BOD reduction of load using
lagoons and then deliver water for irrigacion.

- Secondary treatment (2nd step) by using mechanical aeration to

conform to the accepted range of BOD.

- Polishing of effluent using sand filter beds prior to discharge

to river.




NATIONAL (ERIGATION BOARD
Our Ref: CM/G/68 ) Teh grawe : IIRIGATION

Tek phose © 122593 3 Lincs)
Your Ref:

26ch May, 1989

Mr. P.K, Seshadri,

Group Ceneral Manager,
Chawdaria Induscries Ltd.,
.. Box 3Uo2lL,

NaLROBL.

RICE STRAW

- We acknowledpe receipt of vour letter CIL/PES)A/S/35%Y ul 1175/89

vt Lhe above cnbject.

Ve wish to conlirm the rice pouduction statiniics in v (ke Treization
Schewe to be as [cllows:-

1) Total area under culctivation - 14,500 acres
2) Nuuwber of crops per year =] (ene)
3) Rice (paddy) yield per acre (average) 2.02¢
4) Total rice (paddy) productlon ka the
scheme = 2,02 x 14,500 = 29, LLuL
h)  Assumlng a straw: paddy grains
ratio of 1.5:1 on dry weight basis
then tozal”wlght of straw produced
in scheme = 29,1006 = 1.9 ) - 43,7:40c

-3

The straw: paddy gralns ratio, lowever, varics to some extent dependlug

on the varictles grown but the total amount of straw produced s
unlikely to be less than 30,0U00MT.

However, the rice straw is the property of the rlce farmers and we
advise that you communicate with cthem directly (through their
Cooperative Soclety) to ascertain cheir willingness to scll cthe
struw. [t is possible thaot if you offered a good price incentive,
fhey wav be i Ming to sell the straw.  Ar the moment, i Board
WL G e e the Lomers Co spread cal Lhe wiraw iy the
lield and burn it to contrvul dlseases, pests and wecds as well as
to return certafu plant nurrients to the soil.

J NJ ] [N "o b

FOR: “mlu\l ll\NAbLR




APPENDIX 2
Report on the Feasibility
of

Producing Corrugating Medium

(Fluting Paper)
From Straw in Kenya

January 1985




IR

r

B

.
oot
LS
0.
LN
-
Je
.
'
»
.
'

.."

. — e WS w8 e

e

,. Producmg‘ Corrugatmg Medlum

o

E'
:g,
R
&

\

SRR ARSI ST SIS SR R PR ST ESE R ettt il i

SN Amt N e A AR Wl cdsme v PN Pt ead e




!

f REPGRT ON THE FEASIBILITY MINISTRY OF COMMERCE

: OF AND INDUSTRY

; PRODUCING CORRUGATING HEDIUM ** INDUSTRIES DEPARTMENT

b FROM STRAW IN XENYA JANUARY 2ND, 1985
SUMMARY

This Report presents the results of a Study
of using straw to produce corrugating medium and
INNER Line Board for corrugated board manufacture.

Y

It is concluded about 15,000 TPY cof corrugating
medium and Inner Lirer Board could be procduced using
the straw from the Lower TANA BACSIN Area.

The total capital investment heeded would be
KShs. 183,505,000 (exclusive of working capital). The
Return on investment is estimated at 29.4%.

It is recommended that serious consideratioa is
given to implement the project and a further study is
reconmended in close collaboration with the Lower TANA
River Authority. '
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FXPORT ON THE FEASIBILITY MINISTRY OF COMMEKCE

or .. "AND IRDUSTRY -
PRODUCING CORRUGATING MEDIUM
FROM STRAW IN KENYA JANUARY 2ND, 1985

INTRODUCTION

Kenya currently has 5 paper mills operating with a
total installed capacity of 85,600 TPY of paper and paper
bozrd. The afore-mentioned 5 mills have plans to expand to
125,4C0 TPY within the next 2 to 3 years.

The indigenous pulping capacity isAonly 58,000 tons ‘
of chemical pulp and 8,000 tons of mechanical pulp per year
<t PANAFRICAN PAPER MILLS, "'EBUYE. Therefore, the other 4
=ills depend mostly on waste paper fcr their fibre require-
za2its. The supply of raw material for the PANAFRICAN PAPER
MILLS is based on PINE AND CYPRESS from "Man-made plantations®.
There will be a further demand on this source of supply when
the proposed MADHU PAPER MILLS at THIKA goés into production.

This mill at THIKA will require wood to produce about 29,000
©?Y cf chemical pulp. n

It is feared Yenya is heading towards a shortage of
wced and in particular for domestic fuel requirements both
in the form of firewood and wood charcoal. It is, therefore
felt at thics stage further planning of pulp and paper mills
based on wood does not look bromising with only 20% of the
land area available in Ken_a both for agriculture as well as
forcstry. On the other hand Kenya needs more paper. The
demand for paper during the last 5 years has been growing at
the rate of 5%. It is expected the future growth will be
around 6 to 7%, with a high demand for cultural grades of
papar on account of the growth in school going population.

The Industrial Promotion division of the Industrics
2purtment and the UNIDO Division in Nairobi sensing this
preblem, initiated the need for a study to look into the



of ucing non wood materials for pulp and paper
rnanufzcture. To conduct this study a pulp and paper
was requcsted from the UNIDO head quaxters in
ber the "9th for a

aspect

expert
Vienna and the writer arrived on MNovem

3 months' assignrant in Nairobi.

The following reports therefore covers the

investigations and study related to the use of non-—
the production of pulp and paper

T B TV <y ey

>R LA LI NN

woody raw materials for

and is made up into 5 parts.

PART I - Development of the Pulp and
Paper Industry in Kenya

PART II - N Report on the Feasibility of
Producing Fine Paper from Bagasse

PART III - A Report on the Feasibility of
Producing Hard Tissues From Sisal
Waste

PART IV - A Report on the Feasibility of

Producing Corrugating Medium

From Straw

PART V - A Report on the Feasibility of
producing Hand Made Paper from

Cotton Waste.

;




APPENDIX 3 -

Additional Information on Effluent Handling

(Reference Materials)




om—

Deciphering the Code:
How Federal Effluent Guidelines
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Affect the Pulp and Paper lndustrg /5=

By Le« Derleth
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On Jul. 1, 1984, pulp and paper industry direct dischargers
are required by federal regulations 10 be in compliance with
BAT standards. Morcover, Indirect dischargers are sup--
posed to be in compliance with PSES. What are BAT and

. PSES? Or, for thai matter, what are BPT » NSPS, PSNS, or

NPDES? What is a direct discharger? An indirect discharg-

¢r? Who needs discharge permics? How do all these abbre-’

viations, acronyms, and classifications apply to your mill?
This article highlights some ol the questions raised by the -

industry about meeting EPA effluent guidclines and stan- -
dards for the pulp and paper point source category. This

Information is intended to clarify only certain requirements.
The standard reference work in the field is: Pulp, Paper,
and Paperboard and the Builders’ Paper and Board Mulls
Point Sourcz Categories, Effluent Limitations, Guidelines,
New Source Performance Standards, and Pretreatment

- Standards- 47 FR 52006, dated Nov. 18, 1982. This

should be consulted for additional information.
The pulp and paper Industry point source calegory regu-

il A' lations establish effluent guidelines and standards for the

three defined segments of the industry (Table 1). The intent
of these definitions and regulations Is to Include all of the .
industry and Its processes— with no exceptions. They cover
the four standard manufacturing processes—raw material

. preparation, pulping, bleaching, and papermaking.

- Appllciblllty. The effluent guidéllnes and standards apply _
" 10 any pulp and paper facility that, discharges process .

waslewater, or any water, to waters of the U.S. (direct

discharger) or that introduces process wastewater into a -
publicly-owned treatment works or municipal sanitary sew-

age system (indirect discharger). The only exceptions are

for those mills that have their own sell-contained waste

treatment plants that do not discharge at all and therefore

do not require discharge permits, :

Direct dischargers. Prelrulmém standards and efluent -

Umitations are specilic numerical hmitations which are

based on an evaluation of available technology in a particu-

lar point source category.

Existing direct dischargers are uqﬁlud to have National :
.. Pollutant Discharge Elimination System (NPDES) permits, -

which are issucd by an individual state or by the EPA

reglonal authorities (Table 2), These permits fix effluent

limitations based on the application of ihe best practicable
control technology currently available (BPT), '

As these discharge permits expire and are rewritten
(generally every § years), they must, in addition to BPT,
incorporate effluent limitations based on the application of
the bust conventional pollutant control technology (BCT)
and the best available technology economically achivvable
(BAT),

The net eHect for existing diruct dischargers Is that they,

Paper Trade Journal/May 30, 1984
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" 23392 Table 4 :
" 2% - NSPS Effiuent Limitations
U Gt (Direct Dischargers)
2 o 2% Ceacantrations, kg /kkg or Ibs /1000 Ibe
r%:,":\ e appropriate state authority (f an :
% ‘% NPDES state) or to the appropriate . Maximum 30 Doy
5 ‘—’)9‘ & EPA reglonal director. The procedure : Aversge Maximum Doy
for direct dischargers Is the same as Sebcategory BOOS Tss BODS Tss
" for Indirect dischargers except that no — T rT———
deadline is specified by the . ‘.'.;‘ k 1“3 73
regulations. B Mu.,.,. Blaached Krah . 55, 95 182
- cee . BCT Bleached Kralt S )46 7.6 4.6
Basetine monitoring report. Indirect | Akabne Fine® w3l ! 2 9.1
. dischargers are required to submit | Usbleached Krak S
" baseline monltoring reports either to | °Lmerhond a5 30 58
e POTW 1 i has an appoded | S, RN T 2
preireaiment program) or 10 the | Unbleached Keakt and o o
* appropriate EPA regional director. A SembChemical Nt 2 K as ©'39. 73
baseline monitoring report is the first | Dissolving Sullue TS L
- report that an Indirect discharger must | {40 “Hs” 213 %5 ] s
. file following promulgation of an « Viscose ‘158" 213 T 287 08
applicable standard. This report must | «Cellophane 168 23 S 312 408
- Include; . ; . ] * Acetale 214 215 7396 . 41.1
" - @ Flow measurements of process Papergrade Saline’ ;'.,;:.“__",; * R .
v I wastewaters and any wal:r | Groundwood Thermo NI R
" discharged into the POTW Mechanical . 28 . 46 T 87
’ " ® The results of a sampling and | Groundwood CMN 2 . A
. analysis program that identifles the | Fepem . 28 s LAy
" nature and concentration of all Papers 19, 30 38 7] ss
+  regulated pollutants In the discharge. - IS BRIt
: - Facllities with process wastewater | Secondary Fibers : R
+ flows greater than 250,000 gpd must Segment AR
1 take 6 samples within a two-week D.';_."" N % Sl 87
' perlod, while facilities with less than ,1:“':;:” 68 . 9g. - 131
. 1250,000 gpd may take 3 samples | .Newspu S 63 60 120
' within a two-week period Tiswoe From Waste EY S S
. ® A statement, reviewed by a Paper o ... 25 ° 53 .48, 102
. ' representative of the facility and P'Cv‘.':"‘ From RPN e
©; certified by a qualified professional, .c“n::,:: NESRARL
. . indicating whether the pretreatment Medium Finish 23 o C RO Y V'Y
. standards are being met on a ¢ Noncorrugating A A
' consistent basis and, if not, additional Mediwm Furnish DEbA L 18 ERTL T s
: Viastepaper-Molded Vo . =
measures necessary to meet the Products Vg 23 RPTEEE B
. standards . T . Bullders’ Paper and R cnon T
I additional measures are | - Rooling Feh 0947 14 27
; Mecessary to meet the pretreatment (L o s PO
i standards, a compliance schedule, Nommmio et oo - K e
. Indicating the dales when Increments- p.p:,': S .
; of progress will be made towards. | .Wood Fiber et
achleving compliance with the (F:;Mm S K ER 23 44
..~ , standards must also be submitted . * Cotion SR Col o i
~ . ' Additional information or N;:::-MM ‘2 49 " g 5
! clarification of specific requirements Papers Vi34 26 L4100 . 6.0
i . can be obtained by contacting: Mr. | Nomntegrated . oot
“ Rick Brandes, Permits Division (EN. |*. Lightweight Papers RITRIES Sen .
A : 336), Environmental Protection | :LE&““.""“ : “l'; R :g ;:'{ e Z‘l’
| " Agency, 401 M Street SW, | Nomimtegrated-Filter L . R :
;. Washington, DC 20460, 202/426- | and Nonwoven Papers 83 .. 66 b1 ase
. '7010, (m] Nonintegrated- o O "
' | Paperbosrd 9 ‘ L5 . 40 s
b ; pH-Within the range 5.0 10 9.0 af all imes

| "Includes Fine Bleached Kralt and Swde subcategories.
Nnchudes Papargrade Sullite (Biow P Wash) end Papergrade Sullite (Drum Wash) subcategories.
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Q. A. Narum and D. J. Moeller

Forover 12 years, the Shasta mill, near
Anderson, Calif,, has hud to operate
under some of the most stringent water-
quality regulations of any integrated
pulp und paper mill in the United
Stutes. One of the reasons for the strin-
gent regulations is the fact that the mill
discharges to the Sacramento River, one
of the more productive mm.ri\%-_
ing grounds for salmonoid species

The mill was constructed by
Kimberly-Clark in 1964, and it included
» T50-ton/duy Bleuchcd softwood kraft
mifl and w1

ton/day guEr machine
for_the production of cowted printing

pupery, Recognizing that the upper

- reuches of the river required un unusual

degres of protection, modern waste
treatment fucilities, including the
contact-stabilization method of biologi-
cul secondary treatment, were provided
tJ). Because of the strong emphasis on
fish toxicity control, the mill hud to de-

Abstract

In January 1974, R was decided to sniarge an integraled Shasta, Calif., pulp and
paper mil. & was conciuded that conventional iquid waste ireatment mathods
would not assurs compliance with the new NPDES Permit issued by the state of
California for the expandad operations.
uncenaken. This program incluged: (a) greater internal reuse of process water,

{b) an upgrading of axisting primary treaiment lacilities, (C) an all-new secondary

Usaiment system, and (d) provisions 10 the use of up 10 4.5 million gatiday of the

for the samisutomated irrigation ol geain crons. The paper
%ﬁ%%ﬁmmwm&ﬁm the now faciites.

Tnerelore, a four-part program was

purchased by our company. Two years
later, the new owner announced a mill
expansion, including installation of a
new paper machine plus an upgrading
of the original machine. By this time,
the position of the siate regulatory
agency had been strengthened by the
1972 amendments to the Federal Water
Pollution Control Act, and the Shasta

* mill had received the firit NPDES Per-

mitin SIC 26.In October 1974, the orig-
inal permit was revised to accommodate
the pruposed mill expansion. Some of
the provisions ars shown in Table I,
with comparablefiguresbased on EPA's
latest criteria.

Based on its own and other industry
oxperia::c, 1;. w::‘:lvidcnt to d::. eo::-
pany that ¢ 8 n solids
(TSS) requirement coul: not be met b

conventionul primary and biologicul

lurly at low and § teriver flow
rates. To learn more about TSS cupture,

velop continuous-flow bionssuy equip-. a sand-filter pilot plant was obtained.

ment wnd techniques, including some
Ceals Thu( Tusted for more thun ) 00 duya.
2). The originul waste treutment and
eMuent quality monitoring systems
pruved to be cupuble of mesting the
ovur-increasing deinands of the reg-

. ulutory agency for the next 10 years, but

not without frequent difficulties.
In Junuury 1972, the Shasta mill was

Q. A. Natum and D, J. Moslisr, Sunpson Pepur
Co., Sen Francwco, Cain. 94104,

Tappi | Novumber 1977 Vol. 60, No. 11

After considerable experimentation, it
was concluded that this process was not

_a sutisfactory answer to the severe TSS

discharge limit, at least for the Shasta
mill.
Fortunately, an sltsrnative based on
the use_of fully trealed secondary
. irig rsplund
hud-beco deyetopad, Benefiting from
eaclicr studies by the National Council
foc-Airand Steeam Improvement G

Yprotectionat the Shasta mill

»
-

and others (), our company began its
& luboratory and ficld stydies in

1372, wailoring them to its 430 hectare
(ha)_ranch _adjoining the Sucramento
River. By the spring of 1974, enough
confidence  jn  sccondary-treated
eMucal_irrigation had been gained to

make itment uli-scale sys-
temn,
PRIMARY TREATMENT

To assure the success of the effluent
irrigation pruject and to accommodats
the increased wustewater flow from un
expanded mill, the original primary
waste trgatment facilities were up-
graded. Also, the original activated-
sludye secondary systum was replaced
with a new, low-rute biologicul systen,

The changes to the primary system
included:

» Addition of an external flocculator
for the existing No. 1, 25.0-m-diam,
plain sedimentution clurifier

o Conversion of the old 42.7-m-dism.
secondary clarifier to a rim-drive, No. 2
prismary unit with integral flocculator

« Piping changes to provide unusual
flexibility in operation snd to increase
the effectivencas of the preprimary
waste storuge and blending Luains

o Addition of a new, 2.44-m-dium. by
3.66-m-fuce belt-type vacuum filtor for
dewatering the sludge from the two

1




Waste

equalization
AL
\ .
Primary Secondary
83 o closilicetion eatnncey
r_&_\ (AS8)
AL
‘ \ To river - 70%
P PC-2 o
8- o
¥ ~ o
(-]
N o0 o G Actators
0 Oy [ ] ik
PCI L
S ol
Irrigation - 30%
Sludge 400 acres

\Ptimarysludge

Vacuum
filter

=L

primary clarifiers. The smaller original
it becume u stundby sludge fileer.
& schematic of the entire upgraded
stem iz shown in Fig. 1. Some vperat-
ing duta for the primary system are
wn in Tuble I1. So far, the mill has
t found economic justification for the
: of congulunta to improve TSS cap-
ture, but thia is subject to continual

iew.
uring the negotiations for its sev-
| permits, the mill ugreed to prevent
storm-sewer waler from_the manuluc-
ing _orens_[rem_entering off-site
inuge ditchex, At the present time,
_sucl water through the
ramary system,  gither directly or
through a storuge basin.
Ilié’ﬁimﬁ"ry’(ﬁﬁwm system is vis
(Y

s in Fig. 2 just beyond the chip stor-
urea. In the right buckground are
the sccondary treatment busins. The
uent-irriguted ficlds are ubout 5 kin
ond these, adjoining the Sacrumento

wr.

ICONDARY TREATMENT

While the original contact.
abilization version of the activated
sludge prucess romoved more thun 50%
the BOD, und met the Oah_toxigity
ndurd, finul TSS_yuried over u wide
snge. Furthermore, operuting costs
were burdensome, Rather thun enlurge

$

Ag 1. Thvee stages of wastewalsr treatment.

Tablel. Comparison of Federal
and State Effluent Quality
Standards for the Shasta Mill

Approximale . . .
EPA NPDES
guidelines® permit
MD. .
kg/
duy® 1816 967 (<142)F
1816 1507 (142-283)
1816 2043 (283-792)
TSS,
kg/ -
day® 3178 967 (<142)°
3178 1689 (142-283)
3178 2406 (283-792)
SFrom latest Development  Documeni,

DPCTCA, IEWL 440/1-76j047b, Tuble |, p. 4,
Dec. 1976. 30-Day averuger. SReceivi

Table il. Primary Clarifier Duta

Clarifier
] 2
Diameter, m 25.0 4207
Theoretical! detent,
hr 2.6 4.5
Drive Axial Rim
Nel rige rate,
m/Gay 29.9 23.7
TSS entering,
kg/day® 20,000 13,400
TS caplure, % 80 67
Waste water
diatribution, <
volume %
Puper mill 86 16
Pulp mill 15 113
Siorm sewer 20 10

watar flows in m® hec, Flooding beging ag 92
m’ jsec.

this facility, it was decided to replace it
with a low-rate, serated stubilization
basin system. A two-stags system with-
out a secundary clarifier wus designed.
It was bolieved thut this would achieve
the neudud high BOD, removal with
minimum TSS residual in the finul
eilluent. Theue expactutions have buen
realized, and the mill has also benefited
from the othsr known advantages of
low-rate treutment systems, such as

*Timeto-hill.  Placludes recycle from sludyge
dewalering system,

lower operating costs and more consis-
tent effluent quality,

The design criterin for the secondury
treatinent system are shown in Tuble
I, und typical operuting duta wure
shown in Table IV. The No. ! basin is
rectungular, with two rows of serators,
symmetrically pluced. The multiple.
orificed inlet pipe is on the bottum,
midway between the nerators on the
lunger dimension, The basin has 2
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Table I1l. Design Criteria for

Secondary Treatment System
) Basin
] 2
Surface area, ha 1.64 10.94
Operaling ..
deoth, m -3.36 3.20
Theoretical
detent (Lime-
to-fill), hr 24 144
Aesrators
Number 6 9
Type Surface  Floatling
Drive Gear Direct
{conical (propeller)
turhine)
Rated watlage
(each), kW
56 22.4
BOD, influent,
kg/day 15,900
BOD, removal, % >90

Note: Both (the primary and the secondary
waste reatmeni systems were designed for
substantially greater uads than were acivally
experienced during the first 16 monihs of
operatiun, In addition, the No. 2 aerated
stabilization basin was oversized (o provide at
tleasi $50,000 m® of storage fur the ranch
irrigation system,
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Table IV. Operating Data for

Secondary Tredtment System
(Averages)
Basin
1 2

Inflow, m? /day 45,100 45,100
Wattage utilized,

kW 335 112
BOD,

In, mg/liter 184 76

Out, mglliter 76 11

Removal, kg/day 4,860 2,925
TSS

In, mgfliter 204 206

Out, mgfliter 206 a0

Qut, kg/day 9,270 1,350

single-point, overflow-type discharge
structurs. The No. 2 basin is almost
squars, with two rows of acrators across
the inlet third. The inlet and outlet
structures are submerged, with flow-
balanced multiple orifices.

FiSH TOXICITY REQUIREMENT
The California regulatory agencies

usually prescribe a fish toxicily stan-
durd basced on mass discharge rate to the
receiving water, i.e., concentration x
daily volume discharged. For the

Shasta mill, assuming that no cs:_ucm.
was 3|schmd"tu‘lm' rd

would in effect reuire 95% survivalof a
sal»onoid speciex gLhsHIna mixture of
67% gMuent —13% river witerafler 144,

ina rontinuous-flow hioas-

8

Of the 38 tests done in the past 10

months, the mill reports show an aver-

age ol 95 B% Tish_survival ih 79+
¢Muent concentration. With the diver-

sion of & portion of the cffTuent to Tand,

the actuasl mass rate of toxicants dis-
charged to the river duriny that period
averaged only 27% of that allowed in
the NPPDES permit.

HIGH-ASH WASTEWATER

Since oneof the mill’s paper machines
makes coated grades and the other uscs
base-shect fillers, the raw westewater
contains a high percentags of fine-
particle-size ash. The pulp mill alsocon-
tributes coarser caleium carbonate sol-
ids, s0 that the inlluent to the primary
dlarifiepseanic achighas A7 mineral.

139
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Even when polymers are used to im-
prove primary sludge Jewatering, the
filtrate from the belt filter is rich in ash.
Thisfiltrate is returned w the clarifiers,
uggravating the TSS problem.

One result of this cundition is & pri-
mary eflluent having a relatively high
level of TSS, mostly fine-particle ash,
with a pH in the renge of 7-9.5.

1n the secondary treatment basins, it
appears that some of the caleium car-
bunate is solubilized. In the No. 1 basin,
this is almout bulanced by the genera-

tion of new biomass, 30 that the TSS of

the influent and eMuent are equal (Ta-
ble 1V). With the biodegradation of the
colloidal organicmatter that had helped
to keep the ush particles in suspension,
moit of the residual mineral matter
precipitates in the No. 2 basin us a very
dense sludge. This isbeing monitored in
unticipation of cventusl hydraulic
dredging (probubly in the summer of
1979). Whils the final TSS has been as
low as 12 my/liter, the long-term aver-
sge is about 30 mg/liter und is expected
to incrense slowly with time.

Overall BOD, removal (about 94%) is
excellent, with the final sffluent well
below the NPDES requirsment. While
the final TSS is currently about as low
as one could expuct from u biological

“ treutment process, this still does not

mext the unusually stringent permit
requirement. As previously indicated,
this was anticipated, and coinpliuncs

Fig. 3. Etfiuent isrigation of ranch.

hasbeen achieved by using up to 40% of
the secondary effluent to irrigate crop-
lanas.

PROCESS-WATER CONSERVATION
While some degree of internal process
water and cooling water recycling has
been standard practice within the pulp
and paper industry for severa! decades
(5), one of the many permits issued to
the Shasta mill in 1974 called for still
grnur effort. One Teason for this is the

- USE OF SECONDARY EFFLUENT

not be fur from the point where cooling
towers or chemical treatments will be
required.

L AS.

. Y el e Tiage 2T _— L
= Y e ) e SO N
B oS A VT al e e S

}
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The company already owned suitable
cropland with u 4200-m boundury slong
the Sacramento River. About 162 ha
(400 _acres) of this land had high-
P!’.'J!‘.en.lu.ln!.ﬂuhch ‘would alfow
rapid_movement of the ¢ effluent_perco- perco-
lale to lhe riverbed, Ini ﬁm'"rcomlmcuon

ge
wauld _not _be-jeopasdized by the in-
creased paper production,

The mill watler conscrvation program
was based mostly on traditional con-
cepts, and the details are beyond the
scops of this paper. Since it is unrealis-
tic, if not impractical, to compars water
usage among dilTerent mills, even'thoss
mauking similar products, the best way
to express the results of a conservation
effort is to relate current (“ufter”™) usage
to that of an earlier period ("before”) for
the sume mill; in this case, "befors” re-
fors to calendar year 1969. This com-
parisun shows thut totul reservuir
mukeup has decreased by 43.4 wm¥
metric ton of product, or about 33%.
Whiie opportunities for further conscr-
vution are being explored, the mill may

i
I
A

}
3
X

;

Gegan in April 1975, with the moving of
about 335,000 m? of earth o produce the
precise slopes and grades required for
flood_irsripation “Final _slopes_ra _gul
Trom 02710 0.4, depending upon the
length and Sspacingof the borders or
checks and soil charucterisiivs.

“Mare than 6000 m of concrete cylin-
der pipe, ranging in diameter from 76
cin down o 30 em, wers buried. About
470 automatic irrigatiun valves were
inatalled, each capuble of delivering up
o 4.5 m¥min. These valves ure of
polyolefin construction, with the open-
ing and closing action controlled by ad-
mission of low-pressure uir Lo s rubber
bludder inside the valve dome. Sixtewn
valve timers ure dsed on thrue irriga-
tion muins, The timers huve 11 ports or
vunts, euch port activating from une Lo
four irrigation valves in u programmed
sequence. Alter each timer hus cycled
through its 1) ports, un cluctrical signal

Vol. 60, No. 11 Novembsr 1077 | Tappi




l "t o the next timer, which may be
1 m of 50 down the main. In actual
ice, the flow from each irrigation

.sive i3 limited to about 2 m¥min, and

this eceasionally requires that two or

mere limers be energized simulta-
aeously.

From 15 to 40% of the eMuent dis-
charged fiom the pneumatically
eperated irrijstion valves eventually
reaches the luwer end of the fields.
where it is conveyed in enrthen ditches
to a common “return flow sump.” A
pump with automatic level control recy-
cles all surface run-oil of effiuent and
natural rainfall back to the croplands
via a "return flow main,” also equipped
with automatic valves.

The efMuent-irrigated fields, includ-
ing the location of the mains and retum
Now system, are shown in Fig. 3. The
project also included more than 50 test
wells, not shoxr in Fig. 3, to monitor
groundwater composition and move-
ment.

Passage of the effluent through the
soil removes the residual BOD, and es-
sentially all of the COD, including the
color bodies, Since some of the sodium

ions in the effiuent are excha_gggd i with

calcium_and mugnesuum in the sail,
chloride_ion is uscd as the Ellh_um
tracer.in_the test wells

Of the 330 ha enclosed by the dashed
line (Fig. 3), about 162 were initially
prepared to receive the fully treated
mill effluent. (This is the shaded area,
with fields lettered C through R)

Irrigation main No. 1is about 2800 m
long and serves eight fields. Main No. 2,
about 1400 m long, serves three or more
fields. The return flow main, about 2000
m long, recycles the cffluent and normal
rainfall run-offs from all fields.

This modern flood irrigation system
can be operated on a fully automatic
basis or with any desired degree of
manual control. ln_Decemb-.___U]G the
ronch reccived shout 603,
efMuent, or about 40% of the normal
nMnm the mill’s secondary [reat-
ment basins.

‘To nlfow Mexibility in the irrigation
schedule, the No. 2 aerated stabilization
basin was oversized to provide up to
150,000 m? of efMuent storage.

EXPERIENCE WITH CROPS

In November 1975, about 105 ha were
seeded to hybrid wheat and about 51_[ga
to_resd opta, The first effiuent irrigation
was_carried out in Junuary 1976, and
irrigation_was_ continued | Uuﬁr[y
throughout an ob,r;ormnlly_frx.wum
and spring. Since efMuent quality was
unusually good and river flows were
high, «Muent irrigation was mostly at
the discretion of the ranch manager. In
the spring of 1975, field corn and a few
experimental rows of sweet corn were
sceded to the harvested whicat fields. All
crop yiclds were sutisfactory:

Tappi | November 1977 Vol €0, No. 11

 Oats (as hay): 8300 kyg/ha

* Wheat (as grain)k 4400 kg/ha
Fichlmm(ugnin)‘ 7600 kg/ha

Currently, wheat and seed onions are
beir wn, and some tilled but un-
planted lields are also receiving the
treated emnent. Field corn will be
planted again thu year, and hay crops
are being

In northorn California, 1976 was an
uncommonly dry year, with reservoirs
dropping to all-time: low levels. Asa re-
sult, Sucramento River flows during
most of the last quarter were below 142
m¥sec (5000 ft¥sec), requiring the
Shasta mill discharge to meet the most
stringent condition preacribed in its
NPDES permit (Table ). During this
90-day ._perw.': “milllion_m*"
(383 “million_ gul) of efMluent were
sppliedto 162 ha that had beén pre-
pared for thi. purpose. This ia the equiv-
alent of 0.894 m (35 in.) of rainfall and
occurred during a perig

' 114 ¢m
(4.5 in.). It is unlikely that such condi-
tions co tolerated for an indefinite
period.

In the first 13 months of operation,
the fields received a total of 3.9 million
m? of effluent. Some soils now show a

sl_;lu deficiency of calcium and mag-
nesium, a result of a displacemenl by

sodium from the efMluent. This will b wnll be
corrected by the addition _ﬁ_xyp_sum or
dof{mmg_]_nmestone Since northern
‘Californis is having its second consecu-
tive dry winter, the mill is planning to
enlarge the eMuent-irrigated fields as
one of the steps it can take in coping
with the anticipated low river flows in
the coming fall and winter.

'l'l‘\e company consic. ers its eﬂluent ir-
rigat e success, al-
though not something that coulj be
pfacticed everywhere. 1T is beélieved
thal under proper_managenent, uny
erop normally g normally grown in the area with
ftewggmnmﬂ”‘be grown
with its treated eMuent.

e
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Effluent)irrigation. Boise Cascade Corporation’s pulp and paper
sssfully raised a 4-acre experimental crop irrigated with biologically treated wastewa-

ter. The crop grew onan island in the Willamette River across trom the mill. The mill gained
onmental Quality to irrigate a section of thaisland

permission from the Department of Envir
the river during last summer's drought. 8C

property as a plan to reduce waste entering
e-pects to harvest the crop next spring and sell the alfalfa to local farmers.
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