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(ii)
CONCLUSIONS

The barchart indicates that the building construction, equip-
ment installations, pipe fabrication, erection and testing,
instrumentation, electricals including painting and insulation
would be completed by end of October, 1989. The trial runs
woulé be carried out in Hovenber - Lecewmber, 1989 and the plant
would be offered for finsl zcceptznce by the turn of the yezar
1989.

The warehouse builéing (to be used for the storace of ecuipments,
machinery and piping in the construction period) construction
was to be started in the beqinning of April 1987 and was suppos
to be completed by the end of December, 1987, so as to match
the delivery programme of ecuipments, which was to start in
February 1988. The work on this building could only be started
by end of December, 1587 (about 6 months delay), and is ex-
pected to be completed by enéd of Harch 1989. Though the cample-
tion is exprected three months later than scheduled, yet the
situation woulé appear to be manageable.

The construction of plant buildings was scheduled to start by
1st auqust, 1987 and campleted by 31st Cece., 1988 arnd for non.
plant buildings the campletion was scheduled for October, 1989.

Till now, the contractors !/s. Tecniront have not supplied the
dimensionzl drawings of the equipment z=nd machinery, on which the
final érawings of plant buildings woulc be bzsed. This in-
formation is expected to be given by contractors by the end of
Dece., 1987. Though Mbega ielvin has already started the work

on detailed engineerino drawincs and are also taking simultzneous
action for preparing the kill of cucntities ané tender documents, -
but still the construction work can not be started till the
receipt of final cutout and loading details from Tecnimont. The
final architectural drawings would also need the approval of
factory inspectorate. If all out efforts are tzken, and 21l

the informations and approvals are received, the earliest possi-
bility of starting the conctruction is Feb/!M-rch 1988. The
campletion would accordingly get delayed by 7-8 months

Recently }4/s Tecnimont has sent the environmental impact data
for all the products, their formulations and of Hcl procuction

plant. In that data they have sta.teé that the effluents fram
Hel procduction plant would be water with traces of chlorine,
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flow rate about 2 m3/hour and this water could be sent to
Sewerage system or directly into river. It is also noted that
though the contractors have made provision of blowers and
dampers in formulation plant but there is no proper dust
extraction and collection system, which is required to contrcl
the air pollution. This consultant has doubtswnether the above
would be acczaptable to the local pollution Board aathorities.

After studying the drawings/documents and visiting the site
this consultant has proposed certain modifications in layout
plinth levels, Road levels, drainage system with a view on
improvement and economy. &all these changes are expected to
save NCI about Tshs. Seventy millions or so.

The Road levels, buildings plinth levels have been proposed in
accordance with the natural contours of the areae. This would
reduce the cost of land development, minimise the section of
storm water drains and avoid flooding the factory area, 1In
addition this would result in saving of about Tsh.s. Twenty
million.

The plznt buildings have been reset which will help in better
flow of inputs and outputs ané reduce the working cost on
material handlinge. .

The area of non plant buildings and warehouse etc. hids been
worked out on actual recu:.rement bcsa.s- This has resulted into
reduction in covered area by 1186 m thus saving of about Tshs
twenty five million. There is possibility of reducing the
areas of plant buildings ané their heights, after receiving

the sizes of equipments etc. but some changes have been re--
cammended in the plant buildings, like provisions of cutouts

for hoisting the equipments’ £ive gscepes and modifications in the
ReCeCecolumns,slabs and rrofs which may add to saving of about
Tshs eighteen millions.

The water tank and pumping station were proposed to be unéerc-
ground. This reaquired excavation of 4.25 m édepth and in the
presence of rock at 2 m depth, the construction wouléd have
taken much longer time. The pump house was propoced with a
ReC C. basin anc a R.C.C. stair_case. Both these have now keen

proposed to be constructed at surface level. This change would
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result into a saving of Tshs seven million without effecting
the process. The contractors had proposed to provide 22 MNos.
of 200 mm dia intermediate valves in the underground fire
fighting ducts. This consultant has proposed to delete all
these valves, as these wouléd create obstruction at the time

of emergency.

The structural drawings based on the scaled up cutouts have
been prepared by Mbega Melvine. This consultant has checked
the drawings and given detailed recommendations keeping
in view the requirement of chemical industry.
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3.

3.1

3.2

3.3

INTRODUCTION

The mission has been taken up by the writer as UNILO
Bxpert (Civil Sngineer) to assist the Covernment oi
Tanzania (Netionezl Chemical Industries) in the
establishment of a pesticides slant to be set up at
Moshi. The writzr is to shere the experiences for
setting up the above plant, pertzining to the field
of Civil Engineering Siorks.

TSIMS OF REFERTINESS ,
To review, in consultation with the project management
(both local ané ccntractor) and the local sub-
contractor, the cesigns, sitegrading and draincge
utilities, building and structural finishes, ventilation
water supply, waste water discosal, storaces, safty,
fire fighting an¢ need of works reguired ané to submit
a report of the findings and recammendations.

PRESENT STATUSS

Site clearing completed, ares fenceé and construction
water supply rgceivedo

Phase I of housing scheme consigting of 4 houses &£or
Serior staff completed.

Basic Civil Engineering drewings consisting cf plans,
sections ancé elevations hzve been receiveé from
TECENIIONT for plant and non plant buildings:-

~ General layout, giving the location of plant
buildings, utility builéincs, non.plant buildings
and Roads etce.

- Layout showing the water sunnly and Fire fighting
ducts, Fire fighting ducts, Fire fighting pumps
station ané water tanke '

- layout showing the Electrical Cabies, Sewerace
system, effluent waste water sewerzge and storm
water cdrains, etce

- Gate, Adnministrative zrné Sales block, loskers
showers and zanteene.




3.4

3.5

3.6

3.7

Basic Civil Engincering drawings for plant building

indicating the dimensions of buildings, heights of each
floor and showing the equinment layout along with their
wrights have been sunnlied £or the following buildings:i-

- Insecticicdes formulation, production and packing
oxychloride formulation and packing.

- Herbicides formulation, production and .packing.
-  Oxychloride production.

- Utilities production.

- -"Hel productione

In the meeting held in April, it was recorded that
the ififormetion on layout of equioments, cutouts in
slab s and weight of equibments are tentative and TEM
are unable to sunnly thre above information befére
December, 1987. But Civil Engineering Consultants can
do the work using information already supnlied todate
by TEM for the nurpose of preparing Tender documents
onlye.

Basic Civil Engineering DIrawings huve also been
received@ for varehouse, bulk raw me:erial stores.
workshop, elect rical sub-station, laboratory, waste
water bisin, water storage tank, discharge basin etce

M/s lbega lelvin, in accordance with the laycut drawings
received from Tecnimont (for the warehouse finished
procducts and imported raw materials ) have prepared

the detailed Architectural and structural drawings,

Bill of quantitites and Tender documents, called the
tenders and the construction contract has also been
awarded by NCI. The site handed over to Civil
Contractor on 15.9.1987 and the work started thereaftesr.

M/s lDbega Melvin have prepared the architectural
drawings for all the Mon.plant building and structural
drawings for plant buildings. These have been based

on the tentative loading proviied by Tecaimont. ‘he
size of the openings have been scaled up for thc purpese

Contiree?/=
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of cutouts for emuioment. M/s MMCE vice their letter

No. 86/408 dt 25.8.1987 have alrezdy sent two sets of
these structural érawings to Tecnimont for their corments
and approvale.

From the abo-e, it is clear that a good part of work,
i.e. checking of cutouts of equirments layout and
structural drawings for the plant buildings can only be
done after the contractors l/s Tecnimont have sunnlied
the final data on these matters to iY/s Mbega Melvine.
This may require :an-other assignment of about 6 to 8
weexs after December, 1987 onward when the expert can
sit with structural consultants and check the designe

In the present report, therefore all other aspects
regarding general layout, storm water drain, water supply,
sewerage gystem, basic designs and necessity of the
buildings and their areas is being taken up» along with
general comments on plant buildings. The main warehouse
is being dealt with in cdetailse.

For preparing this report, the writer has refered to
drawings document and visited various placcs as below:ie

DRAWINCS:

All the equipment drawings and basic civil drawings
prepared and supdlied by !¥/S Tecnimonte

The detailed drawinc prepared by /S lbega Melvine.
DOCUMENTS & REPORTSS

An appraisal study for ICI Pesticides Project made by
M/s TISCO.

Report and financial analysis prepdred by Mr. Xe.3zabo,
UNIDO Consultante.

Design information for Tecnimont, prepared by /S Mbega
Melvine

Records notes of meetinc held betwcen TCi{, NCI-and
i1« On 84401987,

contdee vedf/=
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PLACES VISITTD

Office of UZIDO/UNDE Dar es Salaame.
Office of NCI Dav-.es.Salaam.

Design office of ibega Melvin at arusha.
Proposed Pesticides Project site at (oshi.
Paper Mill for match factory at loshie.

The fisst layout was vrepared by TISCO and submitted
along with their report titled "AN Appraisal study
for NCI". The preliminary generzl layout was
prepared by Techimont vicde identification cocde MNoe.

1977 dated 25.9.1986 and finally issued foe Civil

Engineering development on 25.2.1987. Based on

the above gencral layout drawing, they also prepared
the wvater sunply ané fire fighting ducts, pumping
station and water tank, electrical cables, sewerage
system, effluent waste water sewerage, stcrm water
érain etce. and issued these cdrawings for €ivil
Engineering developments along with the other drawing

COIBZENTS 3

The ma3jor aspects t© be considered ior preparing
the layout are as under i-

In the 1lst instance the required area of each
building is to be calculated. For instance the
area of the office building is to be decicded after
having decided the number of employees to be
accomodated thereine The area of canteen will
depend, upon the maximum number of employees using
it at any given time. Similarly the area of gate,
change roam, toilets, dispenscry and other oif

'site buildings is to be decided. The area of

plant buildincs is decided depending upon the size
and nmumber of equipments, working sbace, éistance
between the ecquipments and other factors like
storage, bagging, packing steirways, hoists, fire
escape etce
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The area of raw material godown, warehouse is deciced
on the total cuantity of materials to be storeds The
type of materials, the type oi nacking and stackinge

All such calculations on which the area of individual
building is based should form part of the layout drawing
scheme, which in this case is not available.

The location of each plant building, raw material storsge
godown, finished goods warehouse should follow the process
flowe

The utilities like water, chilled water, refrigeration
system, gas, pover, steam shoulé be located in such a
way that mimmumm piping, electrical cables and other duct
aee used, thus reducing the initial cost as well as
rupning costse

The non plant buildings like disvensary, canteen, general
stores, Administration Block etc. should@ be located 2t

a distance from the plant buildings, so that these are
not cffected by the corrosive atmosshere of the process
or formulation plantse

Utomost care is reruired to be taker. in the layout of
underground cducts like water, clectrical cables,severage
system and rain water érains etc. to avoid the crossing

of waste water lines c:rryina acicdic effluents. Because
the effluent drains are designed to carry -gravity flow

and in case of any obstruction the flow in the ducts get
filled ané start seeping/leaking and damace the other
lines. This type of damages are only noticeé when pressure
drops in other lines or there is a blast in electrical
cables.

Above all, soil data resort is to be refered for the

purvose of undergrouné structures like pits, water tanks,
etce

The layout as preparec¢ by Tecnimont nseds reconsiceration
on the following grounds :=

contdeee6/=




The oxychloride production building bearing serial No«6
in the layout drawing has been located in the centre of
the southern wing of plant builéingse. ‘The raw
materials are to be brought from bulk storzge godown
loeated sufficiently far ofif. The product is then to
be taken to the formulation buildings No. 5 lccated on
its western sice. The packing material is to be
broughc from warehouse located in ¥orth Easte Lastly
the packed formulatec material woulcé be. transvorated
from South West End of the plant to warehouse located
at North East =nde This is agaist the nomms of good
layout.

The Hcl production plant has been located between the
contgur 100.00 and 101.00. The f£loor level proposed
is 100.00. This plant has cot two murmbers of pits
near contour 101.00. The size of one pit is 5 x Sm and
this will have to be excavated up to level 96.20.

The second pit having size of Tm x Tm will be
excavated up to 1level of 86.70. From the design
information report submittcd by M/S MelieCeS., grvish
romb porphy was founé to occur 2t depth of between
2.0 and 2.2 metres in all cases. In this case the
rock would approximately be available at 98.50 level.
Thus tke excavation in these pits would tnvolve rock
cutting of 1.80m to 2¢30m depth.

Ist location otherwise also is in tre heart oi plot
surrounded by dispensary, change room, canteen, wWork-
shop, utilities and other plant buildings. In case
of even smzil leakage there are chances that the
chlorine/Hcl gases may oollute the environment and
also effect the surroundings including buildingse.

‘The sewers carrying the zcidic effluent from this plant
are crossing all other unc':erg"round ducts like pover
cables, water main and storm watey draias etce There-
fore its locztion needs to be changed.

contdeese 07/-




6.3 SCOMENDATIONS 2

The location of oxychloride production plant, oxychloricde
and insecticides formulation building, herbicides
formulation. building along with Hcl production plant
will need relocatione.

A fresh layout has been prepared, (Refe. Annexure I)e In
this drawing all the above points have been consicdered
like, the flow of raw material in.outs and finished

goods and their transport to warehouse has been maintained.
The Hcl plant has been locateé at South VWest end between
contours of 99 and 100. Thus there will be a very

small quantity of rock in ewavating the pits which is
clear from the dateai-

AVe. Gelevel (Existing) =  99.50

FIO(R Level 100.00

Depth of 5 x Sm Pit = 96.20
Degpth of 7 x 7m Pit = 96,70

Pock depth = 0.6m to .lelm as against le&m to 2.3me

Te FORMATION LEVELS GCF BUILDINGS, RO.iDS AND RAIN JATER DRAINS:

7.1 B&ilding Levelg:

The general layout supplied by M/S Tecnimont indicates
the »pliath levels of all the plant buildings including
warehouse between 100.00 & 100.20. The gate office,
welfare block has been prorosed to be at 102.00 level
and Aédmn block at 102.64.

M/s Mbega lMelvin have retained all the levels except

the gate office, which nas been raised to 102.35 and the
Admne black has been brought down to 102.00 thus following
the natureil contour of the area.

Contd--o-S/L
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7.4
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ii.

iii.
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The cater Road near entry is at a level of 102.00.
Maintaining the same level up to the end of weigh
bridge, they have given a gradient of 1315 and
brought down the road level to 100.00 within a dis-
tance of 35m .approximately. Under iastructions of
Pecnimont M/s. Mbega Melvin have retained the levels
of all the rozds and drains as recommended by them.
STORM WATER DRAINS:

Tecnimont has proposed the pipe drains with chambers

at suitable distances and at every corner or junction.
Mbega Melvin have proposed open channels with a slope
of 1:200. The approximate length of indivicual
drain is 35C ..

COMMENTS

If the surface level of Roads and drains is main-
tained at 100.00 as proposed by Tecnimont, the posi-
tion would be as under:i-

From gate to the lst crossing, there is a steep
gradient which is dangerous for the wvehicles stand-
ing insice for security check. Even otherwise the
slope of 1:15 is not permissible.

There would be excavation of lm depth for full
length of the Road in front of Admn. welfare block.
The area below all plant building would 21lso need '
digging from 0.25m to 1.25 m.

A £illing of about one metre is involved in southern
Recade

The position of drains 1is as underi-

- Length of the individual drain = 30 m
- Starting level of TOP of drain = 100.00
« Internal level, with a min. depth

of 0.50 me. = 99.50
- Slope 1:200:

- Internal level at ocut fall = 97.75

- Depth of drain from surface of = 2¢25m

the Road level.

..09...
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The above proposal if followed will increase the cost
of cutting and £illing of Road area, and will also
increase the depth and cross section of storm water
drains, thus increasing the cost of the drains to
threefold. "

RECOMMENDAT IONS:

To overcome the above situation it is proposed to
follow the natural contours and maintain the Road and
Storm water drain levels accordingly. The levels as
proposed have been mentioned on the sketch at
annexure (I)e The summary is as unders:-

- The Roads between watehouse and Admn. and in front
of welfare block, starting from Bastern End to
Western End would be laid at 101.00 level which is
the natural Ground level.

= The Central Road would be at 100.20 level, matching
to the existing ground levels.

-= The Southern road would be 99.75 on Eastern End and

99,50 level on Western End. This would involve
£illing of 0.50m only.

- The change in above levels would decrease the
gradient from 1:15 to 1:30 between the gate and lst
crossinge The 1:30 gradient 'is normal for plain
area Roads.

= This would reduce the level difference between Roads
and Admn Block as well as welfare block; thus re-
ducing the cost of Ramps and Steps.

- There would be very little cutting and £illinge.

- The storm water drains would get the natural slope
and the depth and cross section would get reduced
to optimum size. Referring the above data the depth
of drain would be as follows:-

o-o.lOooco
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- South West End level of Existing

« Depth of Drain - 0.50m
Internal level of drain at outfall = 98.50

- Upward rise to EBastern End near

warehouse. = 1.75
- TOP level of drain = 10075
- TOP level of Road at Western End = 101.00
= Depth of drain = 0.75

From the above it is seen that the depth of storm

FLOOR LEVEL OF BUILDINGS:

with the change in Roads and Irain levels there would
be no change in the floor levels of Gate, Admn. Block
and Helfare blocke.

There will be some chances in other buildings. The
level of the road on Morthern side of the warehouse is
101.00 hence the floor level would be 101.20. This
change would not only reduce excavation of the area,
but would also facilitate the construction of platform
for Rly siding, where the ground level is 100.00.

The platform is suppozed to be Im higher than the
ground level.

The other plant buildincs would need minui changes
in floor levels, znd the same have been marked ovecv
the site plcn in annexure l.

BIOLOGICHL SEWERAGE SYSTEIZ

Tecnimont has nronoscd 6 Nos of septic tanks for indi-
vidual builéing hcving toileti. The treated sewage
f£rom all the ceptic tanks wouléd flow into 3 common
sewersge system to be dischearged into the main storm
water drain.

.0.11..'




9.2 COMIENTS S
septic tanks work on the basis of biologizal action
brought about by bacteria, which convert the solid
matter of sewage into liqui@ ané gases like Hydrogen
Sulphide and Carbon Dicxide. They do not digest
whole of the organic matter and therefore there would

be contimuous smell at the discharge point and down
stream of storm water drain.

9.3 RECOMMEIDATIONS ©

This consultant therefore pronoses to provide two
numbers of Septic Tanks with cess pools by grouping
ti. uildings having toilets.

The treated efflucnts from these cess pools could be
taken away by trucks of Municipal Council. This
system is prevelant in this country. The location
of these septic tanks has been marked in the layout
plan at Annexure I.

10. HATER SUPPLY, £IiE PICHLINC SYSTEM AND SAPSTY:
10.1 The technical provmosal sulmitted by Technimont in

July,- 1984 has not one chapter on this subject. The
para 6.6 of that document states that the system
would have two circuits. The first circuit will
consist of a elevated water tank, from where the
water would flow by gravity to another tank provided
for fire fighting. From the second tank, the water
would be pumped to the burried hydrant main rings
through a pumping station equiped with jockey pwaps
and two other pumns. (One electrical and the other
diesel), having capacity to pump 170m> of water at
total dynamic head of 8 kgf/cm?.

10.2 The basic Civil Engineering drawing No. 1997 AQDCAO2
issued by Technimont for Civil Engineering Development
indicates one underground storage tank of 18"x 9 m x 4m
depth along with a3 9m x 7 x 4m deep underground pumping
station in R.C.C. and a 200 dia common burried vater
Pipe meant for fire fighting, process water, and
drinking water supply.

e00e0l2eccee




10.3

I. As a rule, the Emergency water tank, meant for fire
fighting mst not form part of any other supply.
This emergercy water tank should z2lways remain full
of water.

ii. Drawing No.7.108.00/4003 prepared Ly SADELMI and
submitted by M/s Tecnomont alongwith technical
proposal indicates 200m dia pipe alongwith 150 dia
hydrant risers. This pipe line is served by 22 Nos.
of 200 dia valves. Generally, the fire fighting
lines are not provided with valves at each point,
becanse in emergency pobody would be able to locate
the valves hence the purpose of providing the
system would be defeated.

10.4 13 ONS

i In the presence of Rock it is not advisable to
construct the water tank structures underground.

ii. Por the same reason the pump house having 4m
depth should not be constructed underground.

iii. By making RCC ¥ater Tank above ground the necessity of
an additional R.C.C. shell of 18 x 8 x 4 m along-
with its staircase is not required for pumping
stacvion, Only a shed of 12m x 6m X 3m height would
be enocugh.

ive The excavation of both structure gets omitted.
Thus saving about 4,000,000 shillings.

ve The water tank should be constructed of 18 x 16 x
4 mor 20 x 22 x 3 m height with a central partition
to keep the Emergency iater Tank independent franm
the process water supplye. _

vi. The wet Risers of 75 cm dia to be provided in the
multistoreyed plant buildings. :

vii. CO, cylinder (to be fixed on all floors) in the

plant buildings having flamable materials).

viii. The process water lines should be laid separately.
alongwith its plants.

eo00el3ccece
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The fire fichting ducts should be laid independently
without intermediate valves. The size of pump should be

determincd uccordingly-

For drinking water supply, a small tank of 20 kl may
be provided over the roof of any higyh rise buil-dj.nqs-
The water to this tznk woulé be sunplied from the
process lines. Thereafter the drinking water lines
to canteen, change room, office block etc. wouléd be
indepencent 2nd laid with G.i (medium) pipes. -#Ath
the provision of this tank, the driniking water supply
will be available, even when process water is not
there due to shutdowns or failure of power etce.

Multistoreyed plant buildings need to be provided
with fire escapes.

AREA REAUIRSHUNTSS

The appraisal study made by TISCO incicates certain
areas for the buildincs. ir. Szzbo while updating
the £inancial analysis mzde some mocdifications in
the area nroviceé by TISCO and prepzared the cost
estimates.

TECNIIONT also orepareé the basic drawings of non-
plant buildings, giving dimensions and area reouire-
ment, but in the meeting held in spril, 1987 in-
formed, that the basic drawings for non-plant building:
may be consicered as suqcestions only. The Civil
Engineering Consultants !Y/s. !bega lelvin, while
developing the Civil Zngineering drawings increased
consicderably the a2rea of most of the non-plant
buildings. There is no record available as to how
the area of individuzl building has been crrived at.
The statement of area as proposed by various
agencles is uttachced at innexurcc Ive.
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112 COMIENTS:
The area of each muilding is deciced on certain principals
like:=-
- of the office block dedending unon the numer and
type of emnloyees occunving the cffica.

- of the canteen, after cdeciding from the manpower as
to how many emolovees would be taking treir fcod at
any given time.

- of the change roam, depencing ud on the mumter of
Industrial Emplovers in ezcn shift.

- of the lockers, un on the strencth of employees.

- of the warchouse, after ceciding the storage svstem
" and period for storcge.

- of the oplant and utility buildinos, after comnsicdering
the sizes height of ecuipments, movement, hoists,
storages of shift formulztion, procduct aging time,
packing etce. ‘

This consultant has preparecd & statement (annexure V)
indicating the manpower as proviced by TISCO. From
the above menpover recuirement another statement

has been orenzred (anne:mre VI) which indicates the
strenth of emsloyees attending the General and other
three shiftse.

11.3

The area recuirement have been worked cut after visiting
few local offices, peper mill at i‘oshi and also the
standarés being follovwed in India.

i. GATE OFFICE @

The gate has been prooos:¢ to heve the following
facilities:- ’

- 7eigh bridge, with & scale room

- Time Puncing Aread

- Security, waiting zné 2 Toilet

For the above fecilitics an erea ot -‘.41!12 has Teen
proposed which is quiet recsonablee
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ii. OFFICE BLOCK:

This building woudd tccommodcste about 26 emplovees
including Generzl #anager, functional managerstheir
orivate secreterizs, supervisory ané clerical staff,
toilets, rcczwvtion, drawing office and cocffea room
etce The details of zrea recuirement have been
worked at as unreri-

- Gli's office with toilet = S m2
- Managers - S x 1C raz = 75 mz
- Supervisory and clerical 2
staff 21 x 4.50 mz = 95 m
- Receptinn = 10 m?
- rawing office/.iecoréd
Room = 15 mz
- Toilets two for men and
. ' one for lzdies - 3 x 4.50 ~ 13 m?
. - Cachier = 8 m2
- Coffee roam = 5 mz
- Cleaner = 5 n'\z
251 m2
Circulation ,.reca 20% 50 m2
Area occupied by walls 10% = 301
2
30 m
m 2
Total = 331 m

Based on the above requirements a skcetch
- drawing has eein prepared and is attacheéd at
Annexure VII. The area mronosed for this building
is 327 sceme

ocoooolsooo
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YELEAXT BLOCK:

The Anne:ure V on manpover indicates, that maximum

81 employees wculd be present in the general shifte
The general practice in the factories is to segregate
the lunch timings. The paper mill at Moshi is
cbsecvang two lunch timings for shift/office and
General Staff and the canteen dining nall is enough
for 100 emnloyees to take food. Their totzal

strength is betiveen 350-375.

Keeping in view that the luch timings woulé be
staggered nrovision of 40 seats is enoughe.

As a thumb rule area required for small

canteens would be 2.5 m2/person 100 m2
Toilets etc. (Office) 15 m?
115 m?

The area of 1lls mz has been provided for canteen in

the sketch drawing attached at Annexure VIII.
DISPENSARY S

The proposed factory is located in the vicinity of
Moshi Town, which has got the facilities of General
Hospital. Thercfore a dispensary to orovicde lst aid
and emergency treatment has been prorosed, which

will have the provision of 2 Doctors Room, injection-
cum inspection room and emergency and waiting having
a covered area of anpe 40 mz. (Ref. Annexure VIII)

DADTV'S CHAIDIAL AXD STCY'S OPFICES

P A AN A e e

It is understood from consultants at aArusha, that
pravision of office space and meeting area for about
50 persons is an obligatory requirement. An-area
of 72 sg.me has been propcsed for this purvose and
is indicated in the welfare block sketch at
Annexure VIII.
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In absence of meetings this area could be used

as common/Rest room or for any other welfare
activitices like board meeting ctc.

Excluding Admn and supervisory staff, the
employees are nearly 90 in number. It is
estimated that the ratio of male and female
employees would be about 70-20, provision of
locker 1s to be made accordingly. The male
Industrial employees using toilets would not
exceed 40 at any time of the day. As per
factory Act (India), two Nos of Toilets and
four bathrooms would be sufficient. But in
view of combination of male and female industrial
employees the separate provision is required to
be made. Hand wash/foot wash are also required
to be provided. All these facilities would need
an area of 100 m?, and the welfare block sketch
attached at Annexure VIII indicates the same.
The total area of this block is 327m2.

Elcctric sub-station utili roduction licl

Product Ion oxychloride procureion fommelecion
The buildings have been provicded with certain
equipments: The basic Civil Engineering drawing
sent by Tecnimont indicate only line diagram.

No dimensions showing the sizes, heights and
other details of equipments are available-

COMMENTS .
The areas of these buildings can only be decided
after receipt of full dimensional ecuipment
drawings, sizes and exact location of the cut
cuts etc. Mearnwhile the dimensions and sizes

of the buillings as supplied by the main
contractor are being considered and recommen-
dations made as below:
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RECOMMENDATIONS:
- Provision of shafts of 3m x 3m in all floors

of Copper Oxychloride Production buildings ané
insecticides formulation is to be made for
hoisting ané lowering the ecuipments.

Provision of Five escapes be made in both

the buildings-.

Provision of steel girders with chain pully
blocks have been made over all the heavy
equipments and vessels in both the buildings.
These chain pulley blocks would only be required
at the time of erection or maintenance and will
get corroded if left hanging over the ecuirments.
As an alternative it is recommended to provide
holes of 100 to 150 dia in the R.CesC. slabs
ovor the heavy equipments and chain pully blocks
could be installed as and when required. The
details of this arrangement have been shown in
Annexure It.

The height of all the floors of insecticides
formalation tuilding is 7.000 m. This heicht
will require R.C.C. framing at mid level of
all the columns on all the floors. Aifter
studying the ecuipment drawing as supplied by
Tecnimont, this Consultant is of the view, that
the height of building coulé be reduced to
16.5 m. as against the propocsed height of
21.00 me.

All the three plant builéings have been provicded
with double roofinq iece ReCeC. roof sladb has
been covered with C+GeI. sheet roofing. The
single storeyed portion of Herkticices and
Insecticidcs formulation buildings could only
be provided with A.C. sheet roafinge

The other roof slabs should be proviced with
£lat terracing. This will not only save the
cost, but the roof could be put to scme better

use.
.‘00019000
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- The provision of heavy doors have been made
in all the plant buildings. These plants are
supposed to work round the clock., as such the
doors to all the buildings (except Electrical
sub-station) are not required. BHence
recanmended to be deleted.

- Because of the above reasons the wet process
plant building do not require walls at ground
floor, and the upper floors would need only
parapet walls of one metre height.

= The deletion of walls woulé improve the
internal enviromment, increase air circulation,
thus resulting in better life of equipments
and buildings, The above recommendations wouléd
reduce the cost of plant buildings to the
extent of 12%%

BULK STORAGE AND Al HOUSES

In the record notes of the meeting held between
contractors, RCI and Mbega Melvin in August, 1986
it is recorded that the areas of both these
buildings will be based on the following. :—

1) There will be an open *warehouse® for local
raw materials expected to come at site in
bulk (1 month storage time).

2) The closed warehouse will contain imported
raw materials (3 months storage time) and
final products (one month storage time).

3) TCM will define the means to transport bulk
raw materials from storage site ¢o production
units.

MMENTS /uidD RECOMIMENDATIONS

Wnile recommending the area of both the buildings
contractors have not certified, that these areas
are correct as per the guide lines provided to
them. Tecnimont may be asked to supnly the
details of the calculations made for arriving at
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these areas. This is important, keeping in view
tro escalated ared requirement given by them, but
in any case, ‘the bay proposed to cover the Railway
siding and having an area of 864 m is not required
to be constructed for the time being. The work
on extension of warehouse could be taken up along
with the construction of Railway sidinge.

WORKSHO? AL STORESS

T ———

The workshop consists of machine shop, electrical/
instrument works, lLoading/unloading area, toilets
and office at first floor. The total area of
building is as underi:-

GROUND PLOOR  25.23 x 12.23 = 309 me

331 me
E - - — 3

The welfare block has been proviced with sufficient
number of toilets, the toilets in workshop are not
necessary, but still for the convenience of staff
working in plant , provision of two water closets
and four urinals is sufficient. There is o
provision of toilets in the plant area, hence it
would be better if the entry to these toilets is
from out side.

The space occupied by the seconé set of toilets
could be used for “"equipment pool®, proposed by
Tecnimont in the machine shop hall.

The work.shop has been provided with Z+0.Te crane
alongwith a two tonne hoist and one full bay of
12m x 6m has been reserved for loading and
unloading. This is not a fabrication sho» but
only a place to carry out the day to day mainte-
nance of the plant. Hence there is no necessity
of providing the hoist as well as loading/
unloading arca. With the deletion of EOT crane,
the height oi workshop building could be reduced
£rom 6.8m tc Se50m onlye The toilets slab would
be at 2.4m ht. and still 3.00 mt. ht. is available
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for office at first £loor.

For a small office at first floor, a2 U shape
stair case is not required. A single flight
stair with 15 risers is enough. This will, not
only save the area in electrical shop but woald
cost only 40%.

The loading unloading bay could either be used
for electrical instrument sho» and renaming the
*B* area as General Stores for sdares for

maintenance of plant or the loading area could

itself be uscd as Goeneral storesn after erecting
a partition wall.

LABORATORY BUILDING:

A single storeyed buil’" ‘ng having an area of
125m has been propnosed to accomodate one lab of
12m x 8m, an office room for Chief Chemist and a
toilet block consisting of two water closets.

Fram the manpower placement chart at Amnexure VI,
it is clear that in general shift, there would be

" four persons including chief chemist and in other

shifts only one. As such there seems to be no
justification of providing two water closets,
when toilets have alr:ady been provided in the
workshop near-by.

There is no provision of a store to keep the
Product sampnles to check their shelf life for a
year or so.

The lab is too big for facilities provided therein

and considering the :umber of technicians working
thereine.

The width of building may be reduced from 8.23m

to 6.23ms. The lab. size would be 11 x 6m which
can easily accanodate the fume cabinet, working
bench and other ingtruments provided thereine.

The space left would be enough for persons to worke
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The space provided for toilets may be used as
store for keeping the product samples for checking
their shelf life etc.

BUILDINGS - STRUCTURAL FINISH=S: FOUMDATIONSS

BEARING CAPACITY OF SOIL.

The design information supolied by /S Mbega Melvin
to Tecnimont indicates at Para "D*, that seven
trial pits were dug and greyish romb prophry was
found to occur at depth of between 2 and 2.2 metres
in all cases. The report does not specify bearing
capacity of soil/rocke This consultant, when
discussed with Mbega Melvin at Arusha regarding

the above, was infommed that the bearing capacity
of the soil in this area was generally .15m/sq.m.
and they had assumed the same for designing the
foundations for all building.

QOMMENTS :

The above assumption is good enocugh for designing
the minor structures and single storeyed buildings,
but for plant buildings carrying heavy loads of
equipment and machinery installed on all floors,
the bearing capacity of the soil is required to

be established before taking up the f£inal design
of these structures.

STRUCTURAL DESIGNS:

Tecnimont has supplied the bas:: designs and
diagram of all the buildings but informed in the
meeting helé in the month of April 1987, that
size of openings in floors may be scaled off for
design, ané actual sizes would be communicated to
MM, when TC!1 received the equirment drawings which
were expected by the end of December 1987.
Meanwhile M4 have prepared the detail drawings

for most of the buildings to send these to quantity
surveyors for preparing the tender documents.
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COMHENTS :
The final structure drawings would have to be

prepared after having the complete information
from Tecnimont on the following:-

= The exact size.of equipment, vessel including
the jacket if any.

- The thickness of insulation to be provicded on
any of the vessel.

- positioning of lugs/legs.
~ Exact weight of each and every equipment.

The structural érawings prepai=d by Mbega Melvin
for the purpose of calling tenders need to be
redesigned on the following grounds:-

The independent bases of columns have been
provided with same depth throughout their width
and length. The depth at edges could be reduced
considerably by tapering, thus reducing the
volume of concrete from 20% to 35%.

The column size of all the three plant buildings
as proposed by !bega Melvin is 400 x 400. The
central columns having maximum load have been
provided with re-inforcement more than 6%. Scme
beams also have depth more than 3 times of
its width. These designs are uneconomical and
will also ereate problems at the construction

stage.

12.3 RECOMMENDATIONS.

1.

The column bases to be designed economically
including the central and end depths of footing.
The quantity of RCC can be reduced by 30-35% if
the stepped or tapered bases are made.

eeeveeboce




ii.

SIZ=ES OF BEXAHMS AND CO NS $

- The concrete covers for columms and beams

shall be 40 mm beyond stirrups and binders
and of slzbs min. 20 mme.

Breadth and cepth of Beams - The International
code of reinfarcement concrete recomends a
minimum depth for rectangular anéd tee beams
to be equzl to or greater than 1/22 of spane.
The ratio of depth should aenerally be res-
tricted to 2/3 to 4 but the very good ratio
is 5 : 3.

Reinforcement in beams:

The maximum area of reinforcement shall not
exceed 4% of the total cross sectional area
of rectangular beams. In doubly reinforced
beams the compression reinforcement shall not
exceed 4% It is desirable that the in-
crease in moment carrving capacity of beams
by providing :dditional compressive steel 1is
limited to 50%

Reinforcoment in columns:

As per 3British and Indian coéde of practice
the cross sectional area of longitudinal re-
inforcement shall not exceed 63 of the qross
cross sectional ares oi any column but maxe.
7, steel be used in tied columns. In any
column having maximum reinforcement,
overlaps woulé be staggered.

The above is necessary in view of t‘nat} if
the reinforcement steel is crowded into a
concrete member, it would be difficult to
ensure sound concreting owing to the
difficulty of compacting the concrete
pronperly. Due to mass of steel pockets may
form, causing lzck of continuity in the

menber and reducing the bond or adherence
bet.een the concrete and steel.
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12.4

12.5

ROOFING:

The roofina in some builcding has been oronosed
with tubulzr trusses zné CeG.I. sheetinc. The
MM have pronosed licht tubes for trusses etc.

Due to corrosive atmosphere it is proncsed to
have i.C. shcets roofing, and mecdium cuty
structural steel tubes trusses.

The roofing of office & welfare block is projected
on all sices beyonc the outer walls by 1500 om.
There is no Jassage-way around the building.

Hence these should be recuceé to 900 from the
centre of outer walls. This much Projection is
enough for shace and raine.

FIMISHES:
All the R2.C.C. structures of Plant buildings
shall be shutter finish.

The Hcl plant builéing and other plant ecquioment
and structure subjected to Ecl fumes shall be
p2inted with Rubber Chlorinated paint 2 coatse.

All steel member in other plant buildings/non
Plant building shall be given 2 coat of Zink
Chromicde primer and two coats of synthetic enamel
painte.

All »lant and non plant buildings like welfare
block, lab, workshop, warehouses, utilities,
substation and formulation builcéingz, production

buildings etc. shall be given 3 coats of lime wash
from insicde and Cecorative cement paint from
outsice.
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m L
BUILDING AREA REMENT STATEMENT
SKO. Name of the Buildings Area Area Area Area Areas
Proposed Proposed | Comside- By As
By By red By Mbega | Proposed nou
TISCO TEQNIMO- |Mr, Szabo|] Melvin By
¥T in This
FINANCIAL |Financial Consultant
Analysis
le GATE 72 45 40 50 45
2, Administration and
Sales Officer Block 350 400 425 425 327
3. Velfare Block
A. Canteen 240 115
Be. Dispensary 150 400 300 510 40
C. MCe/Board - 72
D Change Room 150 100
a, Vorkshop - 309 300 309 234
. General Stores - - - - 75
6e Laboratory 70 125 78 125 95
Te Vare House and
Bulk Store 720 3950 970 3950 3080
8, Sub Station - 167 12 167 167
9. Utilities 450 445 400 445 445
10, Copper Oxychloride
production 1400 1450 1219 1450 1450
11, Insecticides & Oxychloride
Pormmulation 1000 1800 1704 1800 1800
12, Herbicides Formulators 700 600 674 600 600
13, Hcl Production 1000 1000 - 1000 1000
6302 10691 6122 10831 9645

THIS CONSULTANT HAS RETAINED THE AREAS OF PLANT BUILDINGS AS PROPOSED BY TEQNIMONT
IN ABSENCE OF DIMENSINS OF EQUIPMENTS, FINAL LAYOUTS AND CUT QUTS.
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