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COHCLUSIONS 

The barcbart indicates that the building construction, equip

ment installations, pipe fabzication, erection and testi.nq,_ 

instrumentation, electricals including paintinq and insulation 

would be canpleted by end of October, 1989. The trial. runs 

woul.d be coirried out in Hoven:bcr - IJecetL\ber, 1989 and the plant 

would be offered for fin~l acceptance by the turn of the year 

1989. 
'Die warehouse building (to be used for the storage of e<!Uipments, 
macbinei.y and piping in the constrtiction period) construction 

was to be started in the befJinninq of ~ril 1987 anc was supposed 

to be c:anpleted by the end of December. 1987. so as to match 

the delivery programme of ~ipnents. which ,.,as to start in 

February 1988· The work on this bo.il.Cinq coul.d only be started 

by end Of December. 1S87 (about 6 months del.ay). and is ex

pected to be canpleted by end of :-1arch 1989. 'though the cCDple

tion is exrected three montbs later than scheduled, yet the 

situacl.on would appear to be manageable. 

The construction of p:lant buildinqs was scheduled to start by 

1st Augt.ist, 1987 and canpleted by 31st Dec·. 1988 and for non. 
pl.ant blildings the cClilpletion was scheduled for October, 1989. 

Till l1CJW'. the contractors M/s. Tecnilcont have not supplied the 

dimensional drawinqs of the equipment aid machinery. on which the 

final drawinqs of plant buildings woul.G be b<!sed· This in

formation is expc;cted to be given by cont.cactors by the end of 

Dec.• 1987. Thouqb Mbega i-fel vin bas already started tl:e work 

on detailed enqineerinq drawings and ere also taking sinultaneous 

action for preparing the bill of quLlltitiP.~ and tencer documents •. 

bat still the construction wurk can not be started till the 

receipt of final cutout and loading details from Tecnimont. 'l'he 

final architectural drawings would also need the approval. of 

factory inspectorate. If all out efforts are taken, and all 

the infomations and approvals are received, the earliest possi

bility of starting the conctruction ~.s i'eb/M.-rch 1988. The 

canpletion would accordingly qet del~ye.d by 7-S months 

aec:ently M/s Tecnir::ont has sent the environmental impact data 

for all the products, their formulations and of Hcl production 

plant. In that data they have sta.teC that the effluents frcm 

Hcl production 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 fornulation plant blt there is no proper dUst 

extraction and collection system, which is required to contrcl. 

the air pollution. 'I.his consultant has doubtsWhettwrthe above 

wou1d be acc3ptable to the local pollution Board Authorities. 

After studying the m·awings/ docur.ients and vis i tinq the s 1 te 

this consultant bas pr<>Posed certain m::>dification~ in layout 

plinth levels, Road levels, drainage system with a view on 

improvement and econaay. All these changes are expected to 

save R!I a'bout Tshs. Seventy millions or so. 

'l'he Road levels, buildings plinth levels have been proposed in 

accordance with the natural contours of the area• This would 

reduce the cost of land development, minimise the section of 

stoz:m water drains and avoid flooding the factory area. In 

addit1on this would result in· saving of about Tsh1. Twenty 

million. 

The pl.mt blildings have been reset which will help in better 

flew of inputs and outputs and reduce the working cost on 

material handlinq •. 

'l'he area of non plant buildings <:md wa.rehouse etc. has been 

worked out on actual :Ce<!Uirement basis. This bas resulted into 

reduction in covered ~ea by 1186 m2 thus savinq of about Tshs 

twenty five million. -rhere is possibility of reducinq the 

areas of plant buildings anc their heights, after recei vinq 
the sizes of ·equipments etc. but sane changes have been re-· 

cQll\\encled in the plant buildin~s, like provisions of cutout:s 

for hoistinq the equi~ment~ fir~ ~s;;::apes and modifications in the 

R-C.C•columns,slabs and Pofs whic}l may add to saving of aDOUt 

Tshs eighteen ani.lliona. 

'l'he wate:c tank and pumping station were propo13ed to be unde:-

ground. This rt.quired excuvation of 4.25 m depth and in t11e 
presence of rock at 2 m cepT..h, the construction would have 
tal-'..en much longer time. '!'!".e pump hou:::;e was propoeed with a 

R·C .c. basin ane a R.C·C· stair ... case. l3oth these hh\:e now been 

proposed to be constructed at surface level. This chan~e ~ould 
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result into a.saviJJq of Tsbs seven million without effecting 

the process. '?he contractors had proposed to proviee 22 Nos. 

of 200 nm dia intermediate valves in the underground fire 

fightinq ducts. This consultant has proposed to del.ete all. 

these valves• as these would create obstruction at the time 

of emergency. 

".the structural. drawinqs based on the sc:al.ed up cutouts have 

been prepared by Mbega Melvin. This consultant has checked 

the drawings and given detailed reconmendaUons keeping 

in viet the requirement of chemical industry. 



The mission has been taken up by the writer as U~?IOO 

Expert (Civil Sllqineer) to assist the C-overnment of 

Tanzania (Natior•tl Che.Llical Industries) in the 

establishment of a ;>esticiees plant to be set up at 

l-.bshi. The wri ~r is to she.re the experiences for 

settinq up the above plant, pertaining to the f ielc 

of ci .. ril Engineering ~~rks • 

To review, in consultation with the project management 

(both local and ccntractor) and the local sub

contractor, the designs, siteqradinq and drainage 
utilities, building and sti:uctural finishes, ventilation 

water sup;?ly, ~aste ~ater Clisposal, stor~es, safty, 

fire f iqhtinq anc need of works required and to submit 

a report of the findings and recamnendations. 

3·1 Site clearing completed, area fencec and construction 

~ater supply received• 

3.2 Phase I of housing ~cheme consiStinc; of 4 houses for 

Senior Staff canpl~ted. 

3.3 Ba.sic Civil Enqineerinq drcwir.g~ consistinq cf plans, 

sections and elevations have been received fJZDm 
~CH~iII·D~'-i' for plant and non plant buildings :-

- General layout, giving the location of plant 
bllildings, utility bu1ltl~ngs, non.plant buildi:cgs 

and Roac1s etc. 

Layout sha\'ting tl1e watei:: sup:;:>ly and Fire fighting 

ducts, Fire fighting eucts, Jd.re fiqhtinq pumps 

station anc water tarJ(. 

Layout showing tr.e Electrical Cables, sewe:a~e 
system, effluent waste water scwertge and storm 

water drains, etc• 

Gate, i.dI:li~is~rative ar.C sales ~lock, lockers 

showers and :ant;.een. 
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3.4 Basic civil Engineering drawings f~r plant building 
indicating the dimensions of buildin~. heights of each 

floor and shCJW'i~q the equ.i::ment layout along with their 

W2iqhts have been su~r>liee for the followi.nq buildings:-

Insecticiees f orr.ulation. production and packinq 
oxychl.01.·ide formulation and packing. 

- Herbicides foJ:mUlation. production ~ packing· 

Oxychloride production. 

Utilities production. 

·HcJ. production. 

In the meetinq held in April, it was reeoreed that 

the information on layout of equi;>ments, cutouts in 

slab s and weight of equi:;>ments are tentative and ~'-I 

are unable to SU!l;:>ly H~e alx>ve information bef.U-. 

December. 1987· But Civil Enqineering Consultants can 

do the work using information already supplied todate 

by TEM for the !,)Ur!X>se of preparinq Tender documents 

only. 

3.5 Basic Civil Enqineerinq Drawinqs hi.Ve also been 

received for \tarehouse, bulk rati· nia~erial stores. 

workshop. elect rical sub-station, laboratory, waste 

water b•:sin, water ~toroge tank, discharge basin etc:. 

3·6 M/s 1-tbega ;·telvin, in accordance with the layout drawinq.s 

received from Tecnimont (for the •..rilrehouse finished 

products and im90rted raw materials ) have prepared 

the detailed Architectural and structural drawings, 

Bill of quantitites and Tender documents, called the 

tenders and the consti:uction contract 'has also been 

awarded by t{CI. 'J.'he site handed over to Civil 

Contractor on is.9.1987 ·and the work started thereafter. 

3.7 M/s il>eqa r-~lvin have prepared the A:Chitec\:Ural 

drawings fer all tl1e ~i:>n-plant buildinq and struc:t":.U"aJ. 

drawing~ for plant buildings. These have been b~ed 

on the tentative loading provi:!ed by Tec:iim:>nt. Ibe 

s i z e of the O!)eninqs have been scaled_ up for the.. purpose 
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of cutouts for e<nli"Oment. M/s Ml-cE vic:e their letter 

Rl· 86/408 dt.. 26·8·1987 have already sent two sets of 

these structural erawinqs to Tecni.m:lnt for their cor.r..ents 

and approval. 

4. Fran the abo,:e, it is clear that a good part of work, 

1.e. checking of cutouts of equir;inents layout and 

structural drawinqs for the pl.ant buildinc;s can onl.y be 

done af ier the contractors I•;/s Tecnimont ha.ve SU'!')!)lied 

the final data on these matters to i·r/s Mbega I·i!lvin. 

This may require:an-other assignment of about 6 to 8 

w~ after December, 1987 onward when the expert can 

sit with stz:uctural. consul.tants and check the design. 

J:n the present report, therefore all other aspects 

reqcrdi?Jq general layout, storm water drain, water supply, 

se~rage system, basic designs and necessity of the 

buildings and their areas is being taken up along with 

general comnents on plant buildings. 'Die main warehouse 

is being dealt with in details. 

s. For preparinq this report, the writer has refered to 

drawings document and visited various places. as below:-

i· All the equipment drGwings and basic civi! drawings 

prepared and SU?.?lied by !·'/ s Tecnimont. 

ii· 'rhe detailed c1rawinq prepared by :vs lb!qa Melvin. 

1. An appraisal study for ttcI :i?esticides ~roject made by 

M/S TISCO• 

ii• Report and financial analysis prepared by Mr· K·Szabo, 
U?nDO consultant. 

111. Design· information for Tecnimont, prepared by !·VS ··Mbec;a 

Melvin. 

iv. aecord8 notes of meetinq held bet•:tC'en •rcr-~ NCI· and 

l·.it-1· on 8·4·1987 • 

contd• ••• 4/-
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P~~S VIS~ : 

Office of ffiUOO/ UNDE' Dar es sal.aam. 

Office of :i:-!CI Dat-es.Salaam. 

Design office of r·.beqa !-elvin at Arusha· 

Proposed Pesticides E;>roject site at roshi. 

Paper Hill for match factory at ~bshi. 

GENF.RAL :u--..YOU'l' : 

The fisst layout was prepared by TISCO and submitted 

alonq with their report titled •Alf Appraisal study 

for HCI• • 'ftl~ prel:lmi.~..ary gener?..l layout was 

prepared by Tecb.imont vice identification coee No. 

·1977 dated 25·9·1986 and finally issued foe Civil 

Enqineerinq development on 25·2·1987. Based on 

the above general layout drawing, they also prepared 

the uater SU?PlY and fire fighting ducts, pumping 

station and water tank, electrical cables, sererage 

system, effluent wcste '::ater sewerage, s-ccrm water 

Crain etc. and issued these drawings for ei ... ~ 

Engineering developnents along wlth the other drawiI1CJ5 

6e2 COI·!MEi.-lrS : 

The major aspects to be considered for preparing 

the layout are as under :-

i• In the 1st instance the required area of each 
building is to be calculated· Por instance tbe 

area of the off ice buildinq is to be deciCed after 
bavinq decided ~"le number of eo~.,loyees to be 

acc:omodated therein• The area of canteen will 

depend, upon the maximum number of employees using 

it at any given time• SimilarlY. the area of c;ate, 
cba11ge·roan, toilets, dispens~ry and other off 
site buildinqs is to be decided. The area of 
;>lant buildings is Cec:ided dependinq upon the size 
and number of equipments, working s1:>ace, distance 
between tbe ecjUipmenta and other factors like 

storage, baqqing, packinq stairways, hoists, fire 
escape etc. 
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'l'he area of raw material. god.own, warehouse is decieed 

on the tota1 quantity of r..aterial.s to be stored. 'l'he 

type of materials. the type of ~acking and stacking. 

All such ca1culations on which the area of individual 

buildinq is based sl10uld foi:m part of the layout drawinq 

scheme, which in thi:i case is not available. 

il• 'i'he l.ocation of -each plant buildinq, raw n:ateria1 storage 

godawn. finished goods warehouse shou1d follow the process 

flow. 

iii• The utilities like uater, chilled uater, refrigeration 

system. gas, power, .steam shoulc be located in such a 
way that mimwm piping, electrical cables and other duct 

aee used, thus reduci.nq the initial cost as well as 

ruaning coats• 

iV• 'i'he non plant blildinqs li.Jce dis-pensary, canteen, c;enera1 
stores, Administration '3l.ock etc• sbould be located :"\t 

a distance from the plant buildings, so that these are 
mt cff ected by the corrosive atmos?here of the :process 
or formulation plants• 

v. Utomost care is re'!'lired to be tal-;er:. in the layout of 

underground c1ucU. like water, ele,~rical c:3blC's,sawerag-e 

system and rain water drains etc• to avoid the crossinq 

of \-1aste Wilter lines c: rryinn acidic: effluents. Because 

the effluent drains ~e designed to carry-gravity flCM 

and in case of any obstruction the f J.ow in the ducts get 

filled and start seeping/leaking and dama~e the other 

lines. 'l'his type of damages are only noticed when pressure 

drops in otller lines or there is a blast in electrical 
cables. 

Above all, soil data.re~rt is to be refered for the 
pur"?Jse of underqrounc structures like pits, water tanks, 

etc• 

vi. 'l'he layout as prepared by Tec:nimont nseds reconsideration 

on the f ollowinq grounds :-

contd···6/-



-: 6 :-

The o~cy'chloride production buildinq bearinq serial No·6 
in the layout drawinq bas been located in the centre of 

the sou.them wing of plant builcings. ·rtie raw 

materials are to be brought fran bulk storage godown 

loeated sufficiently far oif. ~e product is then to 

be taken to the formulation buildings No. 5 lc.=ated on 

1 ts western siee• The packinq material iS to be 

brough-c frcm warehouse located in !Vnrth East• Lastly 
the packed formulatee material woul.d be transporated 

from south ~est End of the plant to warehouse located 

at North East ~. This is agaiat the noxms of good 

la1oa.t. 

- 'l'he Bc1 production plant has been located between the 
contaur 100.00 and 101.00. 'l'!le floor level :proposed 
is ioo.oo. This plant has got two nur.i>ers of pits 

near contour io1.oo. The size of one pit is 5 x Sm and 

this will have to be e:'Cavated up tu level 96.20. 

The second pit having size of 7m x 7m will be 

excavated up to level of 96.70. FrcD the design 

information report submitU:-d by M/S M·M.C·~·, gryish 

romb porpby was found to occur at de;;>th of between 
2.0 and 2·2 metres in all cases• In this cClSe the 

rock would approxi.nKltely be available at 99.50 level• 
Thus the ey..cavation in tr.ese pits would ~nvolve rock 

cutting of i.sOm to 2e30m depthu 

- Ist location otherwise also is in tr.e heart of plot 

surrounded by dispensary, change roan, canteen, work

shop, utilities and other plant buildings. In case 

of even smnll leak~e there ~re chances that the 
chlorine/Hcl gases ma1 9ollute the environment and 

also effect the surroundings including buildinc;s• 

- ·'rhe sewers carrying t:tie acidic effluent from thi~: plant 

are crossinc; all other underground ducts like ~JWer 
cables, water main and storm wa-:e~ drai.is etc. There

fore its location needs to bt: changed• 

contd····1/-
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6.3 R.SCOHEN~TIONS : 

'l'he location of oxychloride production plant, oxychloride 
nnd inaect1cices formulation building, herbicides 

foJ:Dlllation. buildinq alonq with Hcl. production plant 
will need relocation. 

A fresh layout has been prepared, (Ref• Annexure I) • In 

this drawing all the alx>ve points have been considered 
like, the flCll of raw material in. puts and finished 

goods and their tr~port to warehouse bas been maintained· 
The Bel plant has been located at south West end between 
r.ontours of 99 and 100. 'ftms there will. be a very 
smal 1 quantity of mck ill e <eavatinq the pits which is 

clear from the datca :-

AV• Gd.eve]. (Existing) = 99.SO 

FW<R Ievel = 100.00 

Depth of ROc:k99.S0-2.20 = 97.30 

Depth of S x Sm i?it = 96.20 

Depth of 7 x 7m Ptt - 96.70 

Pock depth = 0.6m to .l•lm as against l.Sm to 2·3m· 

7 • FORI-tr.TION LEVELS CF BUILDINGS, RO.i~D.S MiD RAIN ~·lATER taAINs: 

7•1 Bliilding Levels: 

The general layout supplied by M/S Tecnimont indicates 

tbe !' l in th levels of all the r;>lant buildings includinq 
warehouse between 100.00 & ioo.20. 'lbe qate office, 
welfare block has been proposed to be at io2.oo level 
and Admn blcck at 1Q2.64· 

~s Mb!qa Melvin have retained all the levels except 
the qate off ice, Which nas been raised to 102.35 and the 
Admn. bl.eek has been brouqht down to 102.00 thus followi119 
the natural contour of the area• 

contd •••• s/-
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7•2 '?he aiter Road near entry is at a level of io2.oo. 
Maintaining the same level up to the end of weigh 

bridge, they have given a gradient of 1:1s and 
broQght down the road level to 100. 00 wi 1:hin a dis

tance of 3Sm .approximately. onaer ~tructions of 

Tecnimont M/s• Mbega Melvin have retained the levels 

of all the roads ·and drains as recC111•enrled by them• 

7 •3 STORM WA'P....R uu.INS: 

.TecnimOnt has proposed the i:ii>E! drains with chambea> 

at suitable distances and at every corner or junction. 

Mbega Melvin bave proposed open channels with a slope 

of 1:200. 'the· approximate length of individua1 

drain is 35C .•• 

7•4 COM<iENrS 

If the surf ace level af Roads and drains is main

tained at ioo.oo as proposed by TecnimOnt, the posi-

tion would be as unaer:-
1. rran gate to the 1st crossing, there is a steep 

gradient which is dangerous for the vehicles atand

illq inside for security check· Even otherwise the 

slope; of 1 :15 is not permissible• 

il. There would be excavati.On of lm depth for full 

length of the Road in front of Mmn· welfare block• 

The araa below a1l plant milding would also need 

digging from o.2sm to 1.25 m. 

iii• A filling of about one metre is bnolved in southern 
Read· 

iv• 'l'he position of drains is as under:-

- Length of the individual drain :s 

- Startinq level of 'l'OP of draJ.D • 

- Internal level, with a min. depth 
of o.so m• • 

- slope 1 :200: 
- Internal level. at out fall -
- Depth ~f drain fran surf ace of 

the Road level· 
-

350 m 

100.00 

99.50 

••• 9 ••• 
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v. The above pmposal if followed will J.Dcrease the cost 

of cuttiDq aDd fillinq of Road aree. and will also 

increase the depth and cross sec:t1on of stana water 
drains, thus increaaing the cost of the drains to 
threefold. 

7 e5 REC()?~Nm.~.IONS: 

're> overcaae the above situation it is proposed to 
follow the natural c:ontaurs and maintain the Road and 

stoxm water drain levels accordinqly. -~e l~ls as 

proposed have been mention~ on the sketch at 
Annemre (I) • The sunmuy is as unaer:-

- '?he Roads between wabthouse and Adam· and in frmt 
of welfare block, startinq fran Bastem End to 
western BDd wc:ald be lidd at 101.00 level which iS 

the natural. Ground level. 

- 'l'b• Central Road would be at 100 .20 level, matcbi.IMJ 
to the existinq qround levels. 

· - 'l'he southern road would be 99.75 on Eastern ~d and 
99.50 level on Uestern End. This wc:ald i.nwlve 
fillinq of o.sem only. 

- The change in above levels would decrease ~ 
gradient fran 1:15 to l:JO between the qate and 1st 
crossinq. The 1:30 qradient·is normal for plain 
area Roads. 

- This would reduce the level difference between Roads 

and 1dmn Block as well as welfare block; thus re
duc:inq the coat o£ Ramps ancl Steps .• 

- There would be very little cuttinq and fillinq· 

- The storm water drains would qet the natural slope 

and the depth and cross section would qet reduced 

to optimum size. Referring the above data. the depth 
o~ drain would be u follows:-

•••• 10 •••• 
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- south west EDd ltNel of EXistinq 
~ 

- Depth of Drain - o.s0m 

;a 99.00 

Intunal level of drain at °'1tfall • 98.50 

- Upward rise to Eastern End near 
varebaase. =- 1.75 

- '1'0P level of drain • 100. 75 

- 'l'OP l~ of Road at western End • io1.oo 

Depth of drain • o. 75 

Fraa the abo-ve it is seen that the depth of stoat 
water drain is O.Sm to o. 75 iD its whole length· 

8• PU>OR LEVW'-L CW BUILDINGS: 

a.1 With the change in Roaes and rrain lewls there would 
be no change in the floor levels of Gate. i.amn. Block 

and Welfare bl.ock· 

8·2 There will be some chant;es in other buildinqs. 'lhe 

level of the road on ~-!ort.liern side of the warehouse is 

101.00 'hence the floor level would be 101.20. '!'his 

chanqe would not only reduce excavation of the area, 

but would also facilitate the construction of platform 

for iU.y Siding. where the ground level is ioo.oo. 
The plat.form is suppo~ed to be lm higher than the 

q~d level. 

The other plant buildini:s \/OUld need mintJ:..: changes 
in floor levels, and the same hove been marked ove~ 

the site pl~n in ;.nnexure l· 

Tecni:nont h~o :>ro.roscc! 6 Hor; of septic tcml~ for indi

vidual buildi:ig ho:.ving toilet:..• The treated sewaqe 
from all the cc'(')tic t:-.ni~ woule f 10\t into a co::mon 

sew-er::,.ge system to be cischarged into the 1:1ain storm 

water drain. 

• • ·ll • •• 
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9 • 2 ca-tr-El1?S: 

.iepti.c tanks work on the basis of bioloqi:al action 
brQiqht abmt by bacteria, which convert the solid 

matter of &a1age into liquie anc. qases like Hydroqen 

SUlphiae and Carbon Dioxide. 'l'hey do not digest 

whole of the organic matter anC. therefore there "WOuld 
be continuous smell at the discharge point and down 
atream of storm water drain. 

'!his consul.tant therefore proposes to provii'e two 

mabers of septic Tanks vi.th cesa pools by graa.pinq 

ti- blildings having toilets. 

'fbe ti:eated ef f lucnt:s frcn tbese cess pools could be 

talcen way by t.rw:r..s of I-lmici;>al. COl.lncil. '1'bJ.s 

eyatem is prevelant in this country. '1'he location 

of these septic taiW..s has been marked in the layout 

plan at Annemre I. 

10. YATER SUPL>LY, !:"L~ FI'Mrlt.JG SYSTEM r~"ID SAF'ZTY: 

10.1 '!he technical Pro.!.X>Sal sul:mitted by Technimont in 

July,. 1984 bas not one chapter on this subject• The 

para 6.6 of that doc:wnent states that the system 

voal.d have two circu1.ts. 'l'he first circuit will 

consi.st of a elevated water tank, frOl:l where the 
water would flmr by qravity to another tank provided 
for fire fiqhtinq. Prom the second tank, the water 

~1-d be pumped to the burriee hydrant main rinqs 

through a puraping station t.quiped with jockey pu&.1pS 

and two other pum!)S. (One electrical and the other 

diesel), havinq capacity to ~ 11<lll3 of water &t 

total dynamic head oi 8 'kqf/cm2. 

10.2 'l'he basic Civil Enqineer113q drawing No. 1997 1.aoci.02 

iasued by Tecbnimont for d.vil !Dqineerinq JleVelopaent 
imic:atu ou UDderqrOUDd atorage taJJk of ls"x 9 m x 4m 

depth alGacJ with a 9m x 7 x 4m deep ~ound pmapi129 
ataUon 1n a.c.c. and a 200 c!ia cOIDOD mrrie4 yater 

pipe meant for fire fighting', proc:es-. water, an4 
c!rinking water aupply. 

·····12····· 
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10.3 co*Ems= 
x. As a ml.e, the EmergeDc:Y water tank, meant for f1.re 

fighting DDSt not form part of any other supply. 
'l.!lis emergel!ey water tank should al.ways rmain fuU 
of water• 

il· Dc"awinq Nch7 .1oe.oo/4003 prepared by SAJEIMI aad 

aubldtted by !Vs Tec:ncmnnt alongwith technical. 
proposal. indicates 200m clia pipe alongwith 150 dia 
hydrant risers• 'r.U.s pipe line is served by .22 Nos. 
of 200 dl.a valves· Generally, the fire fighting 
11.Des are not provided with valves at each point, 
because ill ~ nobody V011ld be able to locate 

tbe valves hence the purpose of provi41Dg the 

eyatem voW.d be defeated• 

10•4 RBC()?!!ENDt;IOH: 

i• In the presence of aock it is not advisabl.e to 
constz:uct the water tank structures Wldergrowicl• 

11. !'or the same reason the pmp house bavinq 4a 

depth should not be constrUCted unae;-groand• 

iii• By making RCC 9.ater tank abov~ ground the necessity of 

an additional R·C-C. sbell of 18 x 8 x 4 m along

vit.h its staircase is not required for pmpinq 

stadon. Only a shed of l2m x 6m x 3m beiqbt v0'1ld 

be enough. 

iv. The excavation of both structure qets omitted• 
~ savinq about 4,000,000 shilliaqs• 

V• The water tank should be constructed of 18 x 16 x 
4 m or 20 x 22 x 3 m heiqht with a central partition· 
to keep the gnergency water Tank independent fra:a 

the process water supply. 

vi. The wet Risers of 75 c:m d!a to be provided in the 
1111ltistoreyed plant buildings. 

vii• co2 cylinder (to be fixed on all floors) in the 
plant l:uilc!inga havinq flamable materials). 

viii• The process water lines should be laid separately. 

alongwith its plant•• 
•••• 13 •••• 
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ix· The fire fighting ducts should be laid independently 
without intermediate valves. the size of pump should be 

dete.rmJ.ncd uccoruingly. 

x. For drinking water supply, a smal!. tcnk of 20 kl. m~J 

be provided over the rooi: or any hilJh ri:;c: buildings• 

'the water to this tan.'1t would be su~plied f ran t.11e 

pmcess lines· 'nlc:reafter the drinking wate!'" lines 

to canteen,, change roan, off ice block etc. woulc be 

indepeneent and laid with G·i (medium) pipes· ·nth 
the provision of this tank, the erinkinc; water supply 

will be civailable, even when process water is not 
there due to shutdowns or failure of power etc• 

xi• l'bl.tistoreyed plant buildi~-s need to be provided 

with fire escapes• 

11.1 'Die ap!;)raisal study made by TISCO inCicates certain 
areas for the buildings. i·!r· Szabo while updating 

the financial analysis mede some modifications in 

the area ~rovicec by TISCO anti prepared the cost 

estilftates• 

~!:II·DNT also :;?repar~ the basic dravinqs of non

plant buildings, ~ivinq dimensions and area .re<!Uire

ment, but in the -neetinq held in .;pril, 1987 in

focned, that the bc:isic drawin~ for non-plant building: 

may be consicered as SUCJgestions only. The Civil 

Engineering consu1tants :.vs. :!bega l~lvin, while 

developing the Civil Znqineering drawings increased 
' 

consieerably the area of most of tr.e non-plant 

buildillqs• 'r.'lere is no record available as to how 

the area of individu<:!.l building has been ~.::rived 3t. 

'l'he statement of area as prorx>sed 'J::?Y various 
agencies is ~tt~h'"'•d c-1t ;.nncxurc IV. 

• ••• 14 •••• 
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coM!·~NTS: 

The area of each !11.ildinq is decieed on certain principa1s 

like:-

of the off ice block c!e;.Jendinq u!lQn the nw:Oer and 

type oi em-;>loyees occu".'.'Yinq the. c£fica• 

of the canteen. after deciding from the manpower as 

to bow :nany eDI!_>loyees \-:oul.c1 be talti..91g their food at 

any qiven ti.me· 

of the change roan. depencinq u:> on the nu:nber of 

Industrial i:Dployers in ecch shift. 

of the lockers. ur> on the strength of employees• 

of the warehouse. after eecidinq the storaqe system 

and periO<? for stor~ge. 

of the plant and utility buildinqs, after cor.sidering 

the sizes height of equipments. 1t10vement. hoists. 
storaqes of shirt formulation, product aging time, 

packing etc. 

'rhis consultant has preparee a statement (:.nnexure VJ 
. . 

indicating the :nanpower as ;'lr~riced by TISCO· Fran 

tbe above man:x>wer rec;uire..-ient another statement 

has been pre~ar~ (Mne:':ure VI) which incicates the 

strenth of e:-:t?loyees attending the Gen~ral and other 

three shifts. 

The area r8(lllirement have been worked out after visiting 

few local offices, ;,Jape:r mil~ at i-:oshi and also the 

standards being followed in India• 

i• G~TE OFFICE : 

The gate has been :>ro·.')()s :c to hi"; Ve the following 

facilities:-

~·leiqh bridge, with '- scale room 

Time ?uncir.q :..i.·ea 

security, waiting ar.c a Toilet 

For the above facilities an area al 44an
2 

has 'been 

proposed whicH is quiet re~sonable. 
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u. Clli·~·rcs ill..OCK: 

'lhis building wO\lLd ~cccr.u10<1~te about 2G em.?loyees 

including Ge:ieral !·Miac;er. functional manag~ their 

,?rivate secretcri::s. supervisory anc clerical staff, 

toilets. rec": gt.ion, drawing office and ccff ea roan 

etc. The details of area requirement have been 

\torked at as unr"':er:-

Gl~'s office with toilet 

Managers - 5 x 1: c.
2 

supervisory and clerical 
staff 21 x 4.50 m2 

Reception 

Drawing office/-'-ecord 

Room 

Toilets two for ::ien and 

= 

= 

= 

= 

= 

one for l~cies - 3 x 4.50 = 
~chier = 
coffee .1.1.oan = 
Cleaner = 

Circulation :.rca 20~~ 

25 

75 

95 

10 

15 

13 

8 

5 

5 

m2 

·2 m 

m2 

-2 m 

251 m.2 

so 

Area occupied by walls 10~~ = 301 

30 m2 

Total 331 

Based on tr.e above requirements a sketch 

· drawinq has ~.;eel1 ~repc::ree and is attachee at 

i.nnexure VII. 'lbe area pro~oser! for this buildinq 

is 327 scr-m· 

•••••• 16 ••• 
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The Anne:xure V on manpo"".ter indicates, 

81 employees vculd be present in the qeneral shift. 

The general practice in the factories is to seqreqate 

the lunch timings. The paper mill at !-Ioshi is 

cbs€~1nq tvo lunch timings for shift/off ice and 

General Staff and the canteen dining hall is enouq'h 

for 100 em...,loyees to take food. 'l!heir total 

strength is bet\;een 350-37 s. 
Keeping in view that the luch timings would be 

staggered 9rovision of 40 seats is enuugb. 

As a thumb rule area required for small 

canteenf' Wou.ld be 2.s m2/person 

Toilets etc. (OfficeJ 

100 m2 

15 m2 

115 m2 

'Dle area of 115 m2 bas been provided for canteen in 

the sketch drawinc;; attached at Annexure Vlll• 

iV• DISPENS1JtY: 

'lhe proposed factory is located in the vicinity of 

~bshi Town,, which has qot the facilities of Geoeral 

Hospital• Therefore a dispensary to 9rovice 1st aid 
and emergency treatment has been :proposed, which 

will have the provision of a Doctors Room, inject~on

cum inspection room and emerqency and waiting having 

a covered area of a;:'IP• 40 m2 • (Ref. Annemre VIIIJ 

It is understood from consultants at :.rusha, that 
pravision of off ice space and meetinq area for alx>ut 

so persons is an obligatory requirement. AD· area 

of 72 sq.m. has been propc,sed for this purpose and 

is indic:ated in the welfare block sketch at 

Annexure VIII· 

••••• 11 ••• 
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In absence of DL~tinqs this area coald be used 

as camnon/Rest roan or for a.'"'IY other welfare 
activities like board meeting etc· 

vi• UJCI<ERS TOII.'!.TS AND @NGS !tOOM: 

vile 

Excludi.nq .\dmn and supervisory staff, the 

employees are nearly 90 in mmber. It is 

estimated that the ratio of male and female 

employees would be about 70-20, provision of 

locker is to be made accordinqly. The male 

Industrial employees usinq toilets wuld not 

exceed 40 at any time Of the day• As per 

factoxy Act (India), two Nos of TOilets and 

four bathrooms wou1d be sufficient• Bllt in 

view of CCllllbination of male and female inc!ustrial 

employees the separate provision is required to 

'be made· Hand wash/foot wash are also requll'ed 

to be provided. All these facilities would need 

an area of 100 uil, and the welfare block sketch 
attached at N>nexure VIII indicates the same. 

'D1e total area of this block is 327.;i. 

Electric ;;ub-:;t~tion utility production Hcl 
PfOductlon oxvchloridf production formulation 
apd &erbisides Buildings: 

'lhe mil dings have been provided w1 th certain 

equipments: 'l'he basic Civil Enqineering drawing 

sent by Tecnimont indicate only line diagram. 

R> dimensions showing the sizes, heights and 

other details of eq:uipments are available· 

coli!M!:In' S • 

'l!ie areas of these buildinqs can only be decided 
after receipt Of full dimensional e<?Uipment 
drawings~ .sizes and exact location of the cut 
outs etc. Meanwhile the dimensions and sizes 

of the buildinc;s u supplied by the main 

contractor are beinq considered and recomnen
c1ations made as belat: 

·····18··· 
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ascoHm?mL"'lOttS: 

- Provision of shafts of 3m x 3m in all floors 
of copper Ozychloride Production buildings and 

insecticides formulation is to be made for 
hoisting anc lowering the e<:!.Uipnents· 

- Provision of Five escapes be maee in both 

tbe buildings. 

- Provision of steel qirders with chain pully 

blocks ba-ve been mace over all the hea,,,

equipaents and vess• ls in both the buildings• 

'l'bese chain pulley blocks would only be required 

at the time of erection or naintenance anc1 will 

get corroded 1£ left banqing over the equipnents• 

As an altemative it is recmaended to provide 

boles Of 100 to 150 cli.a in the ll•C•C• slabs 
ovor the heavy equipments end chain pully blacka 

c:mld be installed as alJd when required· ;Die 
details of this arrangement have been shown in 

AD"e'C'1 re n;. 

- 'Die height Of all the floors of insecticides 

foD111lation milding is 1.000 m. "ft11s heiqbt 

vill requi~ a.c.c. framing at mid level of 

all. the columns on all the floors. After 
studying tbe equipnent draving as supplied by 

t ecnimont ... this consultant is of the view, that 

tbe beiqht of buildinq cou.lc be reduced to 

16·5 m. as aqainst the proposed heiqht of 

21.00 m• 

- All the three plant builGinqs have been provided 
with double roofinct 1.c. ~.r:.c. roof slab bas 

been covered with C•G•I· sheet roofing· The 
sinqle storeyed portion of Herbicides and 

Inaect1c1ccs fornulation buildi~ C'lUld onJ.y 
be provided with A·C· sheet roafinc;• 

- 'l'he oth"!r roof slal>s should be provided with 
flat terracing• This will not ·only save the 

cost, but the :i:oof could be put to some better 

use. 
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- '?he pro~ ion of bea'VY cloors have been made 

in all the ~t mil.clings. 'fbese plants are 
auppoaedto work round the clock, u such tho 

doors to al.l the builclings (elfeept Electrical. 
.sub-station) are not required· Bence 
recanmended to be deleted· 

- Because of the above reasons the wet prucesa 
plant builclinq do not require walls at ground 

floor, and the upper floors would need only 

parapet walls of one metre height. 

- 'lbe c1eleuon Of walls would improve the 
internal environnent, increase air circulatiOn, 
thl s xesulting in better life of equipnents 

and buildings. '?he above recomnendatians 111eulc 

reduce the cost of plant buildings to the 
extent of 12~~ 

In the record notes of the meetinq held between 

contractors, tCI and Hbeqa Melvin in Allgust, 1986 

it is recorded that the areas of both these 
bail4inqs wil.l be based on the followinq. :-

lJ 'l'bere will be an open "Warehouse• for local 

raw materials expected to cane at site in 

bulk (1 ~th storage time). 

2) 'ft1e closed warehouse will contain imported 

raw mate~ial.s (3 months storaqe time) and 

final products (one month storage time)• 

J) 'l'CM will define the means to transport b&1lk 

raw materials from storaqe site to production 

units· 

While recanmendinc the area of both the buildings 
~ . . 

contractor~ h41ve not certified, that these areas 

are correct as ;;:>er the guide lines provided to 

them• Tecnimont may be aaked to SU!:Y.'lY the 

details of the calculations ma~e for arriving at 

••••• 20 ••• 



- 20 -

these areas. 'l'bJ.s is imp0rt311t, keeping in vieW 

tl:~ escalated area requirement qiven by them, but 

in any case, the bay prorx>sed to cover the aailway 
Siding and bavinq 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 alonq 
with the constrUction of ~.ailway Siding• 

'ftle worksho!l consists of machine sbo!), electrical/ 

instrument works 1 loadinq/unloadi:lg area, toilets 

and office at first floor· "l'he total area of 

l:Uilding is as UDdP.r:-

GROU?ID FLOOR 25·23 x 12·23 = 309 m2 

F~~sr FLOClt 7.00 x 3·13 • 22 

~m2 ... 
'D1e welfare block bas been provided with sufficient 

number of toilets, the toilets in worksbop '1r£ mt 

necessary, but sti11 for the convenie11ee of staff 

working in plant , provision of two water closets 

and four urinals is sufficient. There is no 

provision of toilets in the plant area, hence it 

would be better if the entry to these toilets is 

from out side· 

'?he space occupied by the seconc set of toilets 

could be used for •equii;:aent pool", proposed by 

Tecnimont in the machine shop ball· 

- The work-s'hop has been ::>rovidecl wit.'l z.o.T. crane 

alonqwitb a two tonne hoist anc.l one full bay of 
12m x 6m bCUl been reserved for loacing and 

unloading· This is not a fabrication sho9 but 

only a place to carry out the day to day mainte

nance of the plant. Hence there is no necessity 

of providing the boist as well as 103dinq/ 

unloadinc; area• ~11th the deletion of EO'l' cram, 

the beiqbt of workshop building could be reduced 

£ran 6.Sm tc s.sOrn only• The toilets slab would 

be at 2·4m ht· and still 3.00 mt• ht• is available 

••••• 21 ••• 
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for office at first floor. 

- For a small office at first floor, a 11 shape 

stair case is not required• A sinqle flight 

stair with 15 risers is enouqh· 'ftlis wil.l, not 

only save the area 1n electrical shop but WQlld 

cost only 40~· 

'l'he l.oading unl.oadinq bay could either be used 

for el.ectrical instrument shop and renaming tJie 

•s• area as General stores for s?ares for 
maintenance of plant or the loading area could 

itself be uccc.1 ~ ac-n'"·ral !;torc:i after erecting 
a partition wall. 

X• u.BORATORY BUILDING: 

A s~le storeyed l:WJ.," '..ng having an area of 

12Sm
2 

bas been proposed to acccm:>date one l.ab of 

12m x Sm,· an office room for Chief Chemist and a 
toilet block consisting of tl«) water closets. 

- Fran the manpower placement chart at Annexure VX, 

it is clear that in general shift, there would be 

· four persons includinq chief chemist and in other 

shifts only one. As such there seems to be no 

justification of providing tl'iO water closets, 

when toilets have alrr.!ady been provided in the 

workshop near-by. 

- '!'here is no provision of a store to keep the 
product samples to check their shelf life for a 
year or SO• 

- 'l1Je lab is too biq for f aciiities provide4 therdn 
and considerinq the Lumber of technicians workinq 
therein• 

- '?he width of buildinq may be reduced from 8·23m 
to 6·23ms. The lab. size would be 11 x 6m which 
can easily acccmcdate the fume cabinet, world.~ 
bench anu oeh~r inatrwnc:nea 9rov icled therein. 

'Die space left would be enouqh for persona tc work • 

• • •• • 22 ••• 
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'l'be space provided for toilets may be used as 
store for keeping the product samples for cbecldnq 

their shelf life etc• 

BUILDINGS - STRUCTOP..;.L !'INISffi:S; romlCl .. '!'IONS: 

The design information SU??lied by ?·V'S Mbeqa M!lvin 
to Tecnimont indicates at Para •D•, that seven 
trial pits were dug and greyish ranb prophry was 
found to occur at depth Of bet:11ee11 2 and 2·2 metres 
in all cases. 1!ie report does not specify llearinq 

capacity of soil/rock• This consultant, when 

disc:uased with Mbega Melvin at Arusha reqardinq 
the above, was 1nf cmned that the bearing capacity 

of ~he soil in this area was generally .15n'1aq.m. 
am they bad- assumed the same for designinq the 

foundations for all buJ.ldiDq• 

COMMENTS: 

'l!le above assumption is good encuqh for designinq 

tbe minOr structures and single storeyed buildings, 

mt for l>J:ant buildinqs carrying heavy loads of 
equipnent and machiner"J insta.1.led on all floors, 
the bearing' capacity of the soil is _required to 

be established before takirtg up the final design 

of tbese structures• 

S'l'RUC'l'tm..Ui IESIGNS: 

Tecnimont has supplied the baa~;: designa and 

diagram of all the buildinqs but informed in the 
meetinq held in the month of April 1987, that 
size of openings in floors may be scaled off for 

design, and actual sizes would be commmicated to 

MM, when TC:·l received the equii:ment drawings which 
were expected by the end of December 1987. 
Meanwhile W-1 have prepared the ~~tail drawings 
for most of the buildings to send these to quantity 
sw:-veyors for preparillg the te~r doe\lments• 
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CCMHEN'l'S: 

'l!M! final structure drawings would have to be 

prepared after bavJ.ng the CCllDPlete information 
fran Tecnimont on the followinq :-

- 1he exact siz.e .Of equipnent, vessd inc:ludinq 

the jacket if any. 

- 'lhe thiclaless Of insulation to be provided on 
any Of the "le&Sel• 

- positioning of luqs/legs. 

- Bxact weight of each and n81Y eqm.~. 

'Die structural. C!raw1ngs prepai 9d by H.>eqa Mel.vin 

for the pu:pose of calling tenders need to be 

redesigned on tbe followinq qrounds :-

- 'Die independent bases Of colnnms have been 
pz:ovidecl with smne depth throaqbaut their width 
and length. 'l'be depth at edges could be redaced . 
coaaiderably by taperinq, thus redaeinq the 

volume of conc:rete fran 2~ to 35"· 

'.l'he col.mm she of all the three plant buildings 
as proposed by ?·l>eqa l.fel vin is 400 x 400. '1'he 

central columns bavinq maximum load have been 
pmvided with re-inforcement more than 6%· SCllle 

beams also have depth mare than 3 t:lmes of 

ita width. 'these designs are 1meconanical and 

will also create problems at the construction 
staqe. 

1. 'l'he column bases to be designed economically 
including the central anc! end depths of footinq• 
'l'he quantity of ace can be reduced by 30-35~'. if 
the stepped or tapered bu ea are made• 

······24··· 
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ii. SIZES OF BE..""'5 AHD COLUMN§: 

- The concrete covers -for colunns and beams 

shall be 40 nm beyond stirrups and bineers 

and of slabs min· 20 mm• 
Breadth and cepth of Beams - The International 

code of reinfarcement concrete recoar.enes a 

mininn1m depth for rectangular and tee beams 

to be equal to or qreater than 1/22 of span. 
The ratio of depth sllOlllc qenerally be res

tricted t.o 2/3 to l..a but tb.: very good rcati.o 

is 5 : 3. 
- Reinforcement in beams: 

The maxi n11m area of reinforcement shall. not 

exceed 4~ of the total cross sectional area 

of rectangular beams. In doubly reinforced 

beams the caupression reinforcement shall not 

exceed 4~· It is des i::able that the in

crease in nnoent carcyinq capacity of beams 

by providinq .·.dc1i tional comprcssi vc steel. 18 
limited to so~ ... 

- Reinforcement in column~: 

As per 'Sritish and Indian coee of practice 

the cross sectional area of longitudinal re
inforcement sbnll not exceed ~ of the gross 
cross sectional areu u~· any colwun but max. 
4~~ steel be used in tied colwnns. In any 

c:olwrm having maximum reinforcement, 

overlaps woulc be staggered· 

- The above is necessary in view of that, if 

the reinforcement steel is crowded into a 

concrete member, it would be difficult to 

ensure sound concreting CMinq to the 
difficulty of compactinc; tr.e concrete 
pror>erly. nie to cass of steel pockets may 

form, causing le.ck of continuity in the 

member and reeucinc; the bond or adherence 
bet\; .sen the concrete and steel• 

., ••• 2s---



- 25 

ROOFING: 

'.1.'hc rootir-'..! .in some: _ bui1Ci.ng has bE:?CD prorosec 
with tubulc.r trusses one. c.G.I. sheeti.nq. '!he 

HI have proposed light tubes for trusses etc. 

- Dle to corrosive atmosphere it is propose<! to 
have luC. shc-ets roof inq, and medium duty 

structural steel tubes trusses. 

'l'he mofinq of office & welfare block is projected 

on all s ices beyonc the outer walls by 1500 ca. 

There .is no !_3a5s&;e-way around the building. 
Hence these should be reducee to 900 from the 
centre of outer walls. This much projection 1s 
enoaqh for shaee and rain. 

FX:NISHES: 

All the ?..c.c. structures of plcnt builc!iru;s 
shall be shutter finish. 

- 'l'he Hcl plant builCinq and other plant e<!\lipnent 

and structure subjectee to Hc:l fumes shall be 
painted with !?ubber Chlorin·ated paint 2 coats. 

- All steel member in other plant buildings/non 
plant building shall be given a coat of Zink 

Chraaide primer and two coats of synthetic enamel 
paint. 

All ?lant and non pl'-!lt buildings like welfare 
block, lab, worksho9, warehouses, utilities, 

substation <ind formul<ltion builcintJrl, production 

buildings etc. shall be givein 3 coats of lime wash 
from inside and <!ec:orative cement paint from 
outsiee. 
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-
SllO. Mme 0£ tlle Build:ings Area Area Area Area Areas 

1. 

2. 

3. 

4. 

• 
6. 

1. 

s. 
9. 

10. 

11. 

~-
ll. 

-

Proposed Proposed Conside- By As 
By By red By Mbega Proposed DOit 

TIS CO mamm- Kr. Szabo llelrin By 
lllT in this 

FIBAllCIAL ~inancial Ccmsultant 
Analysis 

GATE 72 45 40 50 45 

M-inistraticm and 
Sales 0£Eicer Block 350 400 425 425 327 

Vel£are 81.oc:k 

A. canteen 240 115 

B. Dispensary 150 400 300 510 40 

c. Meefeoard - 72 

D. Oiange loam 150 100 

Vorksbop - 309 300 309 234 

General Stores - - - - 75 

Laboratory 70 125 78 125 95 

Vare Bouse and 
Bulle Store 720 3950 970 3950 JaJO 

Sub Station - 167 12 167 167 

Utilities 450 445 400 445 445 

Copper Oxychloride 
proclw:tion 1400 1450 1219 1450 1450 

Insecticides &: Oxycbloride 
Pol'lftllaticm 1000 1800 1704 1800 1800 

Herbicides Fomulators 700 600 674 600 600 

Bc:l Production 1000 1000 - 1000 1000 

6302 10691 6122 llll31 9645 

THIS CClfSULTAllT HAS RETAINED 'l'BE AIEAS OF PLANT BUILDIN~ AS PiOPOSED BY T!afIJQIT 

m ABSEICE "' DIMENSICJIS or ~IPK!llTS, FDJAL LA"taJTS Alfi) CUT ClJTS. 



- JQ -

1 
0 ... ... .. .. ... • .. .. ... .. ~ .. ... ... : ... "" ... 

~ ... ... I ... .. ... I I I ... ... I • .. 
:. .. . I - ~ .. ... I I I I I I .. ... 
;::, 

I ... 
i Ii I "' .. I u ... I I I I I I • ... ... ... .. .. 

.. .. s • 1 • .. ! I 2 I I • I I • I .. I I 
z .. 

c 

"" .. • -J .. 
il I I I I I .. I I I I I • .. 
• .. • > r I ... • I _, .. I - I I I I 

" 

.. .. .. 
l g . ... 
i :: I • I • I I I I I I I l: 0 ... 

~ 
.. • ... • ~ 

I • I I ... I I I • ... .. ... 
u 

.. 
~ .. 
Cl 

I • N I ... "' ... I I ... ... ... ... 
2 .. 
• 2 .. .. ~ ... I ... • ... ... ... I ... ... ... I .. .. .. .. 
; 
c I ... I ... ... 
I 

I I I ... ... I 

i!I ... I I I I I I I I I I 

8 l !I ... g .. 
! 

... j 2; ... .. 
i 5 a .. ~ • "" l .3 " e I 

.. 
i I g ! I g g ... .. g I • .. 

I J I i ! 
... 5 • ... 5 g 5 ! 5 • • ... " 'S a 

~ 
.. .. .. • a .. ... ·1 ..... ..... 

i~ 
..... ..... - l - - - - j ..... ..... 

~ • II • II u • .. u • I • .. 
! • 

' 
... 
'1 .. a .. 

. 
I • . • • ~ ~ ... "' ... • 

-r- -. .,. -- -· r 



...--- --- --- -~ .. - 0 ... .. .. .. .. ... ... • .. = ~ ~ :it .. .. • ... - I I I I I .. I I .. .. 
~ 

"".! • I I I I I 

• I I I i - I I .. I • I I I I I .. t .. .. 
... I I I I I .. I I I I I I .. I I ... 
a • I I I • ... I I I I I .. I I • ... 
-... I I I I • I - I I I I I I I .. .. -

ii ... I I I I I I .. • I I I I I .. I ... .. 
J; ... • I I I I I ... I I I I I .. - • ... 

a I • I I I I "' I I I "' I I "' 

... ... I I I I I • I ... • I I I I I ... -... ,,. 
= .. ... I I I I • • • - I I l .. .L --· .... --a ... 
• • 3 .. I I I • I I I ... I I I • ... ... I ... 

0 I I • I I I • • • I I • • • • • 

- I ... • I ... I I • • I I • I • • ... ... 
~ - I I • .. I • • • I I • I • • • ... - ,, -... I I I ... I I I I I • I I ... ... ... 

a I I • • I I I I I I • • ... ... • • 
.. I I .. I • I • • I I • I • • I .. Id .. ... ... - I I ... I I • I • I I I I I I • .. •• ... ... ... 

& i1!! ... I I ... I • I I I I I I I .. .. .. ... ... ... ... 
a I I .. • • • I I I I I ... I ... I ... ... ... ... 

.. 
I I ' I I • • .. .. ... .. I I I I • I 

i ... .. ... I .. • • I • I I I I I I • .. I ... 
~ -
> ... I .. I I I • I I I I I I ... I I ... 

a I ... I I I I I I I I I .. I I I ... ... ... ... 
... .. 
!ii 

I .. 
A i I I I I I I • I I I • ~ • • • I 

... 
... 
"" - • 

" 
;; 

__ , 
.,._ ... 

~ ~ . s ... ... ... I I - I ... ... I "' ... ... ... .... • 
R :is 

.; .. • . 
& .. .. • • • e & 1 .. .. 

3 ' ";, ... 
I • ... ... .. .. • c c .. ii ... ... l ~ 

.. 
~ .. .. 1 j 1 ... ... ... 

I 
... ti 

I • • ' , • I J ~ j .. • • t I 
... 

ii 
... I .. 1 I I ti • • ... l • .. ... ... ... .. . . 

" 
... ... u .. ... - ..... ..... - - ..... ..... ... .. ... • "' .. .. 



lb 

" u.. 
u. 
0 
.,, 
• .I 
~ 
I/) 

~ 
:s 
..(. 

~ 
\) 

0 
..J 
ti! 

0 
t
< 
J. 
.... 
V\ 
z -t. 
0 
< 

~+ d.. -

0 
,q 
~ 
...... 
a 

0 

• 
~ 

t .. 
~ 

I 
~ 

. 
I 

0 
I .. 
r-

I 
---t 

i 
0 • 
" ft 

~ 
~ 
9 ,. ,. 

r 

J • • 

" . z' 
i~ e <• , .. 
oo 

e 

. 
• 
0 

• 
0 .. 

. 
d 

t 

0. 

0 

u 

~ \) 

+ L.:.i .[::.,·--=·-,,.;!.J7 ~-! ........ , 
·;n-TIX--9"wnw .. ,,., .... .. O·tJI ~~ 

, 
/ 

/ 

. " 
11:. < 
! • .. ~ 
<~ 

i 
' ~ 

-1------
s 

"' c 

"" 



.. 
a,. 
~ 

.e,, 

" % 
.... 
U\. -U\ 
:I 
0 v: 
. 

~. 
\) 

0 
~ 
d): 

--
Oa 
'~ 
t) -

119 I 

·•21f¥N-::a 
. ~l<l'f, 

1~~Jt~ 
u...~ ... ., 
-~-... ; 

.----......... i ........;:_u. '. : 
<~:f--S•--~ I . ._ 

09 
-,,~ S'&a>t?Q'j 

l<>0..s ~ "oo.>31 
._._......,._ ~;:. 1c 

1-~---~-.-~~~~I;----~ 

l ... • " l 

• i~~ : LJ. I ~ G [1. l 
• .... 
~ • 

E ~..: .. · ..:...· . { 

. . -.. 

l 

- jj -

otr :. tiiJl..o, 1 
1r.--...-+---.,....._~.__----------------, 

I 

f 

' 

I. 

•• ., 
> 
ct 
w 

"" 

,,· 

I 

.. . t ...... 

' ' 

"\ 

... 
! 
• 
" c 

" lit 
< 
Go-

. 
\ 

~ .. , -= 
I 
' Ill 

"' 4 
; J: 
,.. J 

' ' ... ! 

.. 
~ 

-- ocro~- ·---· 

I 

' 

J 

./ 

I 

·-



- 34 -

Q 

< 
~o 
UI -1 

~~ 
hi ~~ ~ 
> 1..u \- Ill 
uJ OI £ 
w ""~ ..J W n -

"' dl J ~ 

lU 0 ~ Ill 
Q. I- ( 0 
~ cO \) % 

\l. 
-< 91 ~ _. ~ -

~- "' < -' 
~"'" 4 

~ ~~o 
\l --. 
U\ 2 -..... -+--· " "' ~ -N ~ ~-- lo -

- i) - c .. ()• - -- - - 0 ._.,..--. 
I---· ~ co . - < l!J i 
~ z 
"1 d 
\) 0 \) g 
.a ~ 

__ , . -+-i··· • . -

~ 5/-JSO. DIA -tto~e5-.o.ve Fl._ T tte iiEAYY 

E~UIPMENT<S ~OA. .... ERE.CTION/ f.IFTJN.G_ 




