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International Cooperation /diministration overLer 20, 193¢
B15 Cunnscticut swenpe, 2% \v. teference; TECHE
Viashington 25, 1% G.

HUBIECTY TLRTILIAEN FAGQLORY «~ LAUL halebly 1 ABLIAN

Gentie:neni

Tursuant 1o fask Order No. 44, Lir. Joha van dex Valk,
chemical consuitent, was acsipned to make 2 fiald inupection of the

. susmoniuis sulphate fextilizer factory ow nearing completion at Daud

Bhel dn Jest Peldatan.

Ly van dex Valk left hew York an July 1, 1957, called
at the Uowel office in Kaxachi on July 5, 195%; aad apeut the period

from July 15 o sugust 35 at the fertilizer factory and the nearby

Liekarwal conl mindag ares. . ithin the thne available, he studisd the
present condition pf the factory and the staps required to bring it into
efficient production at an sarly date. B¢ aleo investlzated the wupply
of raw niateriala #nd exaniined the present developn.ent of the housing
eolany for factory emplovesy, Many confersnces weare held with the

enginerxrs on the job and officials of the Yakigtan govermuent,

G



TUDOR ENGINEERING COMPANY

1 his relurn trip {vo.n Pakistan, Lr. vao der Vall
called ngaby at Harachi, stopped at Teheran for a conference with
ICH officials und epent two days in drussels in conference with the
Tujon Chitigue Selgs, t'he Belgdan timsa svhich has the confrace fur
deuign ced constzaction of the factory.,  He returned to New York on
Septexnlier 8, 1957,

L. van der Valks report in summery {orns fy sab-
sufibed hexewlih. It will Le followed ut ﬁtla;:er date by a suﬁpleane;:ﬁl
raport contalning supporting and wupplementary soaterial, which will
Les of inlerest to thioue muit directly concerned with the plunt 2nd its
futare operution wod develsg . ent.

GONOT Y I

the mafor conclasions of ir. van dex Valklu report
axe au followas

1. Zbe plant processes swrployel are well sulted o the
vavy auaterials availaile and the #nd prodact uesired.

Z. ‘jhe-site of the fuctory du vatizfaciory wo fav us topograjyiy,
avaiialdlity of raw materinlo and avceseilility to markets are
woncerned.

3. L olk conditione ot the wllie wexe not suificienily suplored
in 8vance of constraction snd sotie of the viractare founda~
tione were nof adeguately designed.

4. The foctory &4 well decigned sud fald out.  Lqguipa.eat
used In yood and, apare fro.n the fosndstiony, stractures
wxe well Luilt, althoupd uwine inferior conciete waw uosed.
The factory 1s now yeady fox operation tests,

By -1
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. %, serivas oettlesent of veveral struciures hey
seourrad. Imnsadinte cozpective a-ataurds are nacesdary,

8. Completion of the favtory has Leen delayed foy asour
1% sponthu Leyand the periad of cunstraction upecitied

in the contrect. iiany facturs contributed to the delny,
asat of v'hich were Leyaud the cantrol of the contracior.

T, fuslllary facilities of the factury are generaliy
<etivfactory excepting the first ald roon, the stoxs reom
znd tie conditiun of tha interaul road systerc.

. Liviey fackities Jorx factary pevsonnel sre Lelow
noeegiasle stindords ned iove contrllated 1o fovr anaecle
of oapgluyees wad canutruction and erection Laronrel
<38 soastgoently Celay of conuraction work.

J. T waderisle Ior faclary use are wvailsile fu
citedaate yuantity Lok pmametion and teensroetaiian
inciliviey foy €26 and Ly st sadet b Logravad Lo
epsare foH and conlinaois Jelivexy to the fatory.

. 340, Congetent §2lictani pervonnel to vl e over orerotion
wi the factsxy of cunclandas of the teuting ; e2ricd cre st
vy avidlable and will only pradually becos.ce availabie
ha the yeur. Lg couse throngh traindug woder gualified
fureigu supervisors.

11, The cost of the faciory har guceeded the 1942
esthantes by aboat £3, 500, Yoy or U per cent. lhe
prinvipal Incraases were in land, freight and fnsurance,
tranugort, structure foundations, wiges of Iuropean
Iabor, admlnigivative expen.s, trainwe exjense and
castiae Qutles,

1Z. Authorized IO contribulions fo the project Lave in-
cluded $13,064, 970 for the factory zad §1,U93, 460 for
corl mindng Luaprovesents,

3. Yearly snsmoniuo salphate prodaction wig slinost
cartainly be increazed frozn the guaraniesd auount of
W0, GRO  umbxio tuna per year ta 55, GUl and ey peauisly
raach 60, 750.
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i4 \ith adeguasts fuctory Jiaasgmnent aud an vulpat of
T, GLU netrin tunt of senrenluin walghate & year the
coat of production jucluding depreciation charges will
fve ataat 403 Ly per wetrie o, ihis figuve will dyop
13 aLsat Re 302 per aedriu ton i 53,000 w.etric {oag
are sroduced.  Sith leos thaa full pradyction the codx
will e grestsr than Ko 449,  1he price of Japostec
ameeonium selphate delivared at Lakore $a Rs 361,

15, Additional fartilixer prodaction in West ¥ akistan iy
nedled. I iy e:timated that the Daad Kbzl factory can
be expanded to {wice iis present capacity for shout
38,000,000, this figave Lacludes JU per cent for vu-
forasesn contingsncles and vn adeguate amaumt of wpare
parts. sffor such enlaypernent, the coet wf groduction
woild L al.out He 48U, or qearly Ba 10U less than the
probable ¢oat at the preseat factory.

RECOMLIENDATIONS

The principal recsrmendationy contained in the report,

partlcularly those requiring {ovasiate consldesation, ave sumomarized

&s followas:

1+ & furthex Investigation of soil snd foundation condi-
tions at fuctory stracturss should be undertoken at once.
Empluy.cent of the Moif 2fechanics Laboratozy of Delft,
oHand for this parpose fo recommended. Whe cuxrective
stepd to halt fonndation cettlexent shkoald Lo uadertuken
Wz Loon Ru the sadls cindition survey indicates what is
necesNaTy.

Zo & winlmurs of 30 foreign experts in fattory vrandge~
anent aud ogeration should be obtalued by wresny. of = cuns
tract with & company axpetienced in vpexation of anusonia
plants and shoolil ve reiudned yatil ¥ akistani personnel

have been sdequately trained. 4 contract with Union
Chemique Nelge iz veco puended,

& ihe Qovernoseat of 1 alistan should a.<ign ot least

three addilional fakistand chemiical engineers for factory
aperation rnd a number of chardeal, mechanical and electrical
engineers for trajining. w.e of thege shoild Le offered train-
ing aLxouad after they have gained enoogh knowledgs gnd
experience 1o warrant the saiperne,

e
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4. Toungslderation should Le given to the addcition of 2
compressce for gan deckarped fzow the gaiphation
rlant and tg the provising of additloast Jlors,e Lacilitles
for gennrtuniz.

4. Ao irmproved fivat ol roona Gheald Le poovlde g
the faciory,

H. A foreipn carrency orellt In fivos ot the fatiosy
wnanagement vhould 2 extehshed on o vevolvlay fucd
Luwls in Karope ox the Upited [ftato. o that eyoboent
parr; and replace: -anty can Le orleved cad Gitcined
with ivindaue e Aslay,

7. The fzctory should e enlarged to ot 1o7 08 twice Ha

T Eelent oo weity g% wnon o g2zeibie and prior to vmwer-
taking @ second {ertilizor vlnat 4 Liest L ohleicn, "ua
firet step to thiv end o wooporative ctady of availulle
alternets nracesses of avoaiz il fortilicer | .o/ retiun
#h eithey cosl oo gel el o chonld Se antinelzel
iannedintely.

Y. 3iviny and rernvention fasilitler Shoild Lo 1 proved Ly

2. Lroviding & andern A-fed hosyitel

L. Tigaipging 21t poorer tyoe Laswes with eteclzicity,
ronging ool viloe apl Foih tedler . Tgalppdag
the precent U8 3 Lazalana gad b chelpy quenisru
with ctunday Lot woter, wlr condftioaing walls da
£} poungiel L edtranies and deuent Michen: with
slectvic rangan.

[}

¢ hogproving the wer.-h il
& Yroviding additlonsl lamgslowa.

@, kroviding addition:] vevreation rod culiaral
faciiities.

L. Employing p docior, A replztered mize s, o iess
ateward and a veeMore ifiver.

- Frovilding iLetter cards end brensporiation.
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9.  The supply of coal chould bis increaned and made
. . awore dependable by
. Irovidiny mdditionsl inindng equipment.

b, FTroviding equiprent needed Jor the aevaiop
ent of net.'.r minimr arent. .

*

¢. TReplacing generators in the mine power oiation.

d.  Troviding addifional coal cays or heswmr
locoatotivas, i

i Gypoeus niindng shosld he lmproved and accelerated

by
a. Troviding a roek crusher.
L. Providing aﬂrjliti'mﬂi developioent and handiing
eqnd,cment.
c. Linploying 3 qualified forefzn supsrvisor.
® ACKNOWLELCRENES

We are extremely gratefol to 211 the various officials
who gave us valuzble docomentary material, information and
suggestions for this report; including particniarly the staff of the
ICA Industricl Engineering Diviclon in ?&faal;ington, representatives.
of ICA in F akigtsn and officisln of pgencies of the Savernent of
Fakintan,

Vexy tanly yours,
TUDOR ENGINEERING COMPANY

(l(sgd) Johin G. Mars

RGWibh John €. Muaxr
roject Mancger
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By John van der Valk, Chemical Consultant

1, Initiation of Project

The idex of erecting a fertilizer fastory in Pakivtan lw‘i been din-
cusaed and studisg sven beforse partition of the Indlan subegontinent in
1947, The location intended for this fxciory was probably ln tha Punjab
Frovitce east of thy Indus River, somewhera between ?élméwaii and Marl
Tndus, {Yes Plate L} About 25 to 30 miilew to the went wara the coil
deposite In the Makarwal, ’Mﬂlakhut and Gullakkel minew, then the pro.
perty of Indians. Gypsum deposlvs were known to wxlst sone iiw ndles
southeast of Marl Indus and a few miles north of a nwd-hut vill;gs cxlled
Dawd Khel, Thir ¢arly project was defarred in faver of o shooilar ons for
the exection of a faxtilizer fuctory st Sindri In Indla, slex Ig'aaa;.i on tho
ure of coal and gypourri, Ointe seither India nor Pakistaxn had any mown
sources of natural gaz af that time, it wan logical to rely on Indigenous
zonl both for the production of hydrogen required for the s?nthg-'s!u of
ararnonia snd for the produstion of power and steam .

The Cindei project was stavted before partision "i‘h; dejsi;narl;

anﬁinears and constructors of this project wers the Powar Gax Gompany

i
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of “tockton=ohi= Tees, ~agland, sssisted by the Vhenleud Cenaniraction
Tornoration ol New Yore Siky.

Lfter partition, Insuificlent ;sméucﬂmi of {388 crops to edeguatsly
fewid the “ziistan population. vaurzd larzsly hy‘hﬂ: of warer »nd Yack of
fertllizers, Induced the Covernn-aat of Pekistan (77} to consider thse
famadiits axection of & fertitizer factory in the Mart Indus ares along the

linys of the pre-parctition projece.

A Conatruction Froposals

In 1949, tha Covarnmrent of Sakisian invitg:l sev-gt) snalnrering
and conntruction fivm e of intarngticonal reputation te cenidor the subofttal
of project proposals, ek a reauly of which by the 1att=r part of the yrar
twd prowinsat fixms had start+d to £ ake the ux w» SERTY suryviys  Thore

Here wers:

2. the Power Gas Corporatia {(FC 7)Y in cordinatlon with
the Chemsizal Tonstruction Corporation (CCL)

b. Union Chinque Belge {UUB) in combination with the
Lurgl Torporation of Srankfurr-ar:-i4:in, CToroany
{T urgi).
Toward the xnd of 1951, Both con panive hed submitted proposals,

Thz ¥CC bid was largely bassd on process steps ahmilar to thops
sgoptad by them in the Sindri factory in India. Tor the production of gas
fron coul, ihey propoged 1o use & process whareby the coud wav charged
to a muchanical grate gas producer which wis bldwn continuously with

oxygen and stearr..  This provars requires ths wees of Jump coal.  Jhen

it was lvarnad that Fakistan could not supply the required size of coal


http:rankfurr..an

fox this procuss, PO prop: 2xd to ues the dast gasiileation process of

the Tanind o Corcpany of fcusm, vincr “ubzeguent pliot plant rune on
this prucoss indicatyd & -viou: 1voubtlzr «ofith elaf;; formation when operating
on Pakigtan <oul. |

VB proposed the uee of & process davnlu;ised by Lurgl whfzaby
conl ix gasified at 229 lbe gauge by & mixturs o1 strarr and oxygen.
vhis procenw, developsd prior to Jorld {ar 1L was alyeady coomercislly
In operation In Germany on favorable coals and was plannad fur uve in
Australia and in “outh Africx, b the Intter country tor the produciion of &
gaw sultable to nake synthetic gasoline. )

_ Both proponals estimated the coxt of & fextiizer factory whth w
yearly capacity of 50, 000 metric tons {3 T} ammoniuar sulphate erscicd
in the Mart Indus~Caud Khel ared ar slightly wore than 217, 030, 830,

Lhe U. =, dollar pars of this totad was betwgen 511, 03, D anc
#12,009, 000.

The two propo=aly ware auhaltted to the Vechpical Cuooperaiion
Admintstrail n (TCAS .ashington} for reviaw and svaluation. Jlhe
Hatlonal Reswarch Couacil {8377}, the U, & Buresw of Mipas (BU00) and
the U T, ti-partinest of Agriculturs {1 DAY ware therrupon regustsd to
venravient on thess bids

The NG was asked {0 study the suirability of the pcocesses aut-

lined in Lotk propoesls. v o pansls of sxports ware forvued and the

-1



vonuiusion ol their Iavestigation ..uis that preferencs shdould n: glven 9 the
proposal mubmittad by Unlon Chinique Brige

b S DCarkex and Ve 490, Jsech of ths U D0 were invited
iv exprase an opinion &% regardsd the sultability of an:moniur aalphate
o & fertlizer for use In Makistay  They ugrsad that armmesium {nlphata
was a aulleble fertilizer, tu L. profursd sver axuroniu: nlirat: or urea

R tha sama tree, the US0LS and the Bult were requertzd to review
the caplt. 1 o st of thesae factoriys as esthoated by 200 and UCE.  Thr
U T wetia otod, in thy Hght of agarzlencs: ta thy Urtt:d “rat ... HSut «ithout
givirg considiradon 1o seve rad ot th. unlqas provlsr » - ok dls vo)k
wight Loc suater In Pakizian, that a fuctory of the prupoeed ~lze, inchwting
a1l saginserlag focw and sirvicas ard v :asonabla standay cruipaent, If
racted in the Unit:2 “tates, would coct 112,000,007  thi:, it wnas
racogoived, waw tg bs rogarded oo w praficolnary onctunioer Inoa aleedlar
nanner, the B arrived at am - stior ave of *14, 000, 290 for « factury
sreread o thls countey.  %iter sow'dng adjusioronts for the 1oy~ 2 unt
a1 standby 2quinment necded i x couatry like Paklistan and 3lsg 2ltowing
far cibor factora applylng oo thiz porticular project, thry darelv-4 at
Hoal wattrmoar: which practleolly - oineided with that of 117R,

A%z oresult of the lindings and conclustonw of the variaus narties,
it wav Jacidagt that the UOP through its statutory eopporation, the Pakistan
Indusirinl {revsloprront Corporation (P17 CY, wwhich had bedp =stablehed

in 1050, should snter fure av ayr-ement with UCR, This xgrrocrsnt vas

-}3.



deaftad 2o discussed fn thy . usaney ang sl of 1952 and excutad in

arsehi cn November 1, I9%2

3. Contract with UCR - Noverber 1, 1552
The contract rxecutad ont Noverrber 1, 193, provid-7 that 1107,
acticg me enginesrs for HILC, will plan, Iay out and super vige the consiruc-
tion o1 4 {ortilixasr plant guaranteed 1o produce £0, 038 29T of ammonium
malphate per year. UCH s permitted to asslgn & maxiniun: of seven
techniviaaw iv the project in the fisld.  The PICT agrecs to smploy all
other peracnnel required {cr the work and pay thelr salarics and traveling
and lving expenkes. Such personnsl ars to be at tha disposal of YCH,
whilti will bave {ull authority to divect their wiorvi, {ncluding the authority
fr Ciacvharge thea, i mocwwsary. 1C also undertakes to iurnish guarters,
transpsriailon and living mxpenssg 72r the personncl assiynad to the
proj:oi ay ULH,
The contract s divided leto fae 2arie “om2 of the significant

previsions of each part ar= glven i the following parayraphs

vl A descrises the gervicus tu be randezed by the UNH,
including the followingt

. ~urnish plans;, layocuts, flow dlagramu, specificitions
wnd estrn ates.

b. tiratt invitatisox for tendars covering proturan.ont
and subicontract work; ravizsw tenders racaiyad; and pra«
et orders and conlratis for there dvcrntid

¢, Cuprdinagts and ewxpedits th* shipmant, lasurance,
customs clearance, and handling of alt cquiprrent,
raatoriale and supnlice

1lom

o



d Chee't 2l Invelens opainat chipn.exts and report
5hIrtag <k or danagas.

=, Trgpire 4 Comieruciion veograra ndicsting typo
6§ lohor wad supervisin eequle ¢ et o schadul = of
antisinat «d axp-oditurcs

£, “up=rvisz and conrdinat : all ghasey of the wr' v
tiking, inciuciag sleoning. procursmant, transcoesiaten,
construstion and trainlog of supervisnry and cgerstixnal
peracnnsl.

8. Ceordlsate saquence of opexrations {for #iarting the
various units of the plapt

h Provide conagiting ngineering servlera as & ay b
raguized

£330 B qravides that the Tez for ang[mnriug sexvicee shall
La £1, 700, 000 payadls In fnwtallr smnts ot three  ~nths’
intervals. o addition, ths UTH {5 to be paid a daily rxt= for
the xorvices of a tasholoel reanag e {70 pay day} ond ane
adradntetrative o fiver and five coginenes {350 per vay), UOEB:
iz to be furnished with sdrlniserative fa: Biilen for ite poc-
gonnsl &t Karacht and 4t the glant site

AR O entitled “Cuarantzes and carrges  provides thar
tha factory is to he comatructed and roady for opryation -{thin
42w conths fror. the date «F Tzt paynrent unds2 th, gonfrac,

Thw yutrant-d cutput of the fyctory (50, 032 %40 4 » yiar} §-
statzd and & zeductivn in the UTB fes §s spochiict in cawn of
fallury to maet the guaradtse The amwronium sulphate rr anu-
fartursd iy roguirsd to ol at loasy 1008 per cont aitragen
it iz statud that the ~atinat=d total roat of the factery, ~xclwling
UCE fras and sxpenscy, will not sscased s, 49, 854, 100 {hout
%15, 107, 004 at the sxchaop: rarr o0 Sg 1.3 to 5102 provailing
al c ontract data).

EART D covars corian gauaxal farn 8 ond conditions Including
e provision that L2 aftux voasmltation with U3 nay pevions
suvh =or< st ths plant 23 {§ dasiras 1o undarta'cs on 39 own

reasponnihility
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. %, Vieng 1'gacein.as
Thy process propuses by UOD and seespted by TI0.C with the

advles of I0AS . shington's pansls corniats nosantislly of tha followlay

& Geal ofu clzg bobuain WS wned T-HE2 7 S e o BP0
wt high popacature G w pressurs: of 220 gaugaly e
nobstors Of adsara &ad vy on The produacts rosalidng feow
the gasifioution procesy are avh and a gas, wdich containg
Hirr f1od craceatz of tax, ol aod hongan in garcous form

L. Fhs gus <1 ba couled wAth vater to condenze nd sevaraly
41l productz which are Hoguld at crdinary teapreraiyes, in-
cluing the tor, el oad eenl boanans Tho g o roxefros

of liqmcl products, consisys oft

{1} hydrogen, noecusaxrey tu make ampasnix

12} corhon wonidy, hlch i3 convexted In s
subrequent olch ta z:rm;ut:b x.ory hyurig.n

{0Y Lo hpdresorh pe s oo o athaa

. {5} carbon dloxid;

(%) hyevoz o sdphlt s (F, ¥ ond wason of mx,,;mi&:
sulphur ﬂum;.aunda. Tha hydrocarbuns, caroaon
ulosd s 2 aul sl cog paedo v antaly MY
vensiitusnts whivh codat bo scgarat:d fron tha
regt of the 50y

G Vhe ffrat suntacoinant L boorer ol d iS00 7 Thie s
uchleved by washing the g.us wilth watar undey prossure,
fedle o by conturt LIth o solid dhenrgtlon oateriyd

d. Fhe gag, freeof 1, i row adxed wirh atoas oond
brougit in uantact wlith & cdbalyak ot Blgh fonm o raturs

Ther cavhon rionysd e amt the studro Teact &y Lwin hyldrogen
and carbok cloaids  “Yae carboa nronoxide il resn ain

wn nvarted

i < I the yoactlon in [ tog o, tho traci e of crpent.: sulpbur
s puun.ss are oAV o d fam 0 Vals e to bo earaovad,
:'hich iy Jonx by passing th - gur unce again through mlld

shsorption material idantical to that mentioned undor Step <.

- ¥ix



{ Tha next contaminant to ren ove s caxrbon Cioxlde, Thie is
achigved by {irst waching the gas with walar wadsr prassure,
fullaved by & scrubbiug of the gae with & diluts aclution of
sodluny hydroxide {(caustic sodal,

£ (ho gas s now free of M N and 70, The only reaidual
undenirabls contaminants L4/t 2re n.ethane and silier hydro~
arbonm and the varbon nonoxide not converted tnt: hydra~
gen as a.entioned undsr tep & above By cwoling the gas to
very low temprraturss, all constituents excsot bydrogen and
carbon monoxids arz Hauifiad and xeroved  Tha carbon
monoxid= is absorbad by washing the gas with liquid nitrogen
The residual puriiied gas is a v ixture of hydrogen and &
arv-all annunt of nitrogen

h. To this mixture of hydrogen and nltragen, inore aitrogen is
added to obtain a mixtury containing 75 por cont hydragen and
£5 puar cant nltrogen

i. This mixture, sa-called synthenis gae, is now conpresscd
{nots that thix is the firat time the original gas has b2en com«
pressed) and ix then passed under high prassure and high
temperature ovar & suitable catalyst for conversivn ints
xmmonka.

J- The ammonla is subsequenily reacted with part of the Crt,
wxahad put of the gas s mwentioned above under * tzp € to forn.
amn.anfune carbonate dlynxolved in water  This 2clution ia
then reoacted with gypsum in powdesr farrc to produce a solution
of an moniwn sulphate and sclid salelum carbonate  Tha
latter i re«n:oved by [ttration and the solution of arn moniun:
sulphats I conerntrated by svaprration and thun centrifuged
The aulid armmmoniun. aulphate is then drisd and clther stored
in bulk or bagg«ed Il mediately It {8 now Teady for sale

k. Oxygen {uned n “tep 2} and nitrogen {used In Stepa g and h
arx obtained by caompressing and liquifying atr, followed by
frattionation intc its najor © mponsnty, oxygen and nitrggen
The aly muxt first e scrudbbed with coustic sada for veroval
of carbon dioxide.

1. The varioua ztaps rezquire steam and alectricity. “team. is
uszed in the Lurgl gasification process, in the conversion of
carbon monoxida {(Step @ abava) and in several uther plecce.
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Jeeiricity Is neccesd 1o arive the L otars of the compressare
and moat of the pumps. = power plant hias therefore heen built
to produce steam from elther coal, olf or gas {guswous hydro-
carbons) for progess uss and fo¥ fragsrrission, un'ler 2
smaxinsan presdure of 685 pei, to turba-genvrators for nroduce
tionr ot slectric paver.

e, The canatic suda {sodius hydroxids) ysed in stens € and %
i# convertad by thxos precsszes into sodinm cxrbonate A unit
han bean provided to re-<convari the sodiuer carbonate into
sodium: hydroxide hy the use of caleium oxide (hurned ltme)
which is produesd by another unit fxron: Xccally vhiained Hine

The major units vomprising the Jfertilixer factory ar< shoun by

the block dlagram oa Plate .

5. Uactory ite

‘The fariilizer factory is Iocated about tvo nefles «ast of the Indus
River approximately 75 wiles south of Peshawar and n.ld-way batwasn
Mari Indus and aud Shel. (moe Plate 1) It ocouples « portion of a
tract of land about one mile wide by thras «niles long extending northerly
along the eant side of the Novth . ‘estorn 2 silway’s broad gauge Hranch-
line from Laud Khel to Maxl Indus  The tract was acquixed by PLC {or
industrial purposcs and provides foxr a cen-ont factory, a dyx factory, a
peniciitin factory and a housing colony, In addition to the frrtiitzer fictory.

Tae site Hag on the slluvial plain of the Indur River and tha tapo.
graphy i gencrally flat Tt has be:n subjsct in tha past to flonding by
runoff from: the hills to tha zast A dry wash called Yabba Walah, ~hich

bieg:ts the Industelal tract, carrles accasicnal torrontial flows.



Transporation scrvice Is provided by the broad gange rafiroad
reuntioned xnd by a rocently uxtendsd narrow gauge raflrcad which 1s
ured to bring in coal from ths mines Jying to the west. A road connection
" hat beco nads o the Jorks ;mpartm&nt highway sexving ths neighboring
carmraunitiss and two esrvics roads run eastorly, one fo the Mnie gquircy

and the sther to the Yypuum guarry.

6. Soll Copditions

Trsediately aftax the contract with PIC was algnesd, UCH ghive
sxpliclt advies and Instractions regarding the necossary sofl inveatigation
and the teating equipwent which should be procured  Unfortunately, PIOG
did nws spprove purchesu of the particulay sguipment vocomomended by -
UCD, but laty In L ebruary 1953 signed & contract for 3 aoll investigation
with Jwissboring Company of ﬁwitmrinn& ‘the neopany had an office in
Saracht und some soll testing cguipnent {n Takivian,

It iz aow quite evidont that thuro was no adoguate squipn ent of
the required kind anywhere in Fakistan al the time. - ive yoars after
partition, :i*gktstm stil Jaciwod modern aquipmant in almost svery fleld
and forcign con.panies, operating in Fakistan, undersrancably did m}':
consider it necoenary o advieghls to sood their battor cguipnuent and
battar porsconsl to that countey.

fwissboring did u fady tu poor job. € iftesn borings wers mady ' ,

over & wide area spaced nsazly 1050 £¢, aparl, toe whils o spacing for &



thorough investigation Iastead of guiug approxia ately 63 {t. deop, as
cantractad for, most of the boringe went vuly 40 it dusp. They did not
live up to thelr cantriciunt obligations, and only a preliminary yeport was
tapusd; fllowad by two or thrax lettexs, but, so far ag could by aszertainad,
no fival report giving full and partinent foundation advics way ever renderad
Swissheaing's maln conclusiona waye:
a. Tae subasil comsiste of rather recent deposits of
medlum finc £ iine gand, clay and silt.
. e or lass 2olld 2andd atrata acist helow a dapih
of 8% It (This conclusien way baed un the voualt
wf onwy baring whizh weot down 27 )
v In view of ponsibls sarthguaxe rropwres, it iy
29¢ia Bla to support tha Bexvior pletes «f
Lgquipraant on piles.
YOI} iy ot satlsfiad with “wivaburing's cvacluzions wnd advive, which,
according tu tham, wzre based on insufilctent boringa n.ade with inadequate
equipr. ~at and on insaffici-nt soil dats
In the r santiu. 2, it haQ bean do2id 3 o placs & vuc ber 4¢ pllag
undev carent factory structuras thon under ounstruction, © Brigish
firen, Croontation 134, , had braa antrustad with this work.  They pro-
poded sluking pilxz 15 focher In dfavetye and 40 2. long, sach good for
A%t Ioad  Swlsxboring Rad advisad 22-Iach piles 2lzeg 40 fe 1ong,
but havisg & boariag capacity of 100 tona. 2100 favared the Cernantation
pilen Boauss thoy wera choapezr,

Y



VT D fisally, but roluctantly, agecud to the slaking of eiles for the
frrtifizer factory and (o Semantation a5 tha contracter.  Chey would have
g2 yreed a completely sow {nvestigation rads by voily epachlata with
n ol e aguprnent  This, hosover, would have delayed thy factory,
guasibly by au o h w5 thr belfor purt of & yeaw, aod would have cost
a3t nat 1 oney » hich L€ probebly vould mot have baan willing to
gpend. Undey the Comantatiun 10, contract; mwore thun 1093 viles wors
placad.

Fonawhat over & yoar ago, whensnajor uslte of the Jactory were
fu olace, it became apparent that the soll was xettlilng under Dulidings and
structures in both the fextilizer factory and the czinent factory Cracks
in walle appeavad, two gacBeldura and a tdnk staried zo ikl and onx ash
Pwiker and the {aod water puncps in the boiler plant aztilod  Then, some
thirs o the sovond hialf of July 1957, ths tall, 5 sieries high structurs
sappartiog the Targl zesiiizeed bugan fo 1.  {Sew Photugraph No, 1)

‘this structure resta on pifc ¥ and muasurenrent showsd that soiz uf thesn
pitas hud ook 28 nuch ag 3 incheo.  This settlszcmt has bewn coxrectod
by thi ude of jacks on at laact vea oczastuns,

The writer then suggested that A top expart in the flo}d of acll
mmachanic s be omployed 1o nuke & thornugh Investlgation, axd ¥iC
agracd. In view of the lace that the Lutch have prokably had rora
exprriznce with clayey aud ilty sciia than dny other peopl:, and that

a lapg pavk ot festurn {olland ie ullt on pll:s, & was sugperted that

A
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the Chell cempany In (Islland b 2873 to reconead U Hrst vate ran
and ¢PaG fulky supportad the dea “ubsgquently, the Thell Comopany
suggzail (e “oll Mechounies T abipatory In o tollt, hraded by 7o o0 W
van dierlo,

In the meantinie, P A2, through thelr Tazls agent, had retaload
Hpobeeanr Corchaigrr of ool Jus Dravesux Lublics in daxis.  He visited
tand Thel oy dn \ugusk 1957 for 3 daye iz nosdn concluafias were:

@, 02 fdex thay switer iy the moaln causs ol the troubls

iF vorrept. Ilo therofor: wan In fall g soony with the

prel edbver ol vhid O had Arzady sies bedy s 2lyy

th digging of trencher crousd the nadn Luildiegs of the

faptory 1o torcave o sdlloctiog 2ain oty andd o]l proe

cess watexr vhich i1 gpiiled aceidentilly,

b us suggested laying & v at-ypreoof blank.ot secund all
bulldinge, ray > 40 o, 12 provent peroddatoen,

a. & ontabls foundstion van b obiained whih pilsa bearing

on the clean sand laysr sor @ 100 £ Jeep, but he uld

oaf suggect tho drlving of 20w plles,

d. 7t o ay Be noseldlc to coanolilats tha steweturs s ths

soil by injection with chonicals, clay oy bantontic Mo

resngnized that thia wiight D4 dungzroos Do cles wata

would be Intvgducad gt the sun.e tars,

tecrntly Urofsssor Combefort suggented that a surise of tesis
with chamnical Injoctions by und=rtaioon e warnsd fhat thix is & difflculs
oporati-n raguliving apycialived tne ledzs and sxperieonce  UCH apparently
. has gonld >t 1 Sdlsw Teolapsor o wbefort's suggestiou and tu ontrost

Swliasboriny with ity execubion, slae they Bave dons aiolay wor'c fer the

Canadlansg ay the woereak dogn .

L |
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The propossd nohod of solving the soil probler oy well b the
best ono under tha clreumetances  Howsvay, before starting nn this
Jowes 2, it te sleongly receaa aaded that 4 secopd export opinion be
Agabncd L inee the ol Mochagics Laboratory ) elfr Beomg 1o Bavae
Can intern ttiunal woputation - & nﬁmher of il c:;myaniﬂ; in=luding largs
L %, ol conpanies, ars ooy thair clisnts « it 4 suggrested that this
Tabaratory b ratained clibhout delay fu iraks & ooraploz Investigation and
roacomeand netheds of traatn ~ni Thay Bave alroady boon contavied by
LOH and bave stbrdtted an attractive offor, o sunting o an ssifoat-d
£3000 $n {4303, axclusive of travcling sxponscy,
&% is furthesmors yroomnrended that the cxsvation of they chamies)
lnjectdon plan, if approvad by the second wxpert, b entruated o onae of
the Huat Livms ohialnbio in thin Held of wirlk Badeaboring's past

razord st and WKhel {8 fay feno. confidonce~inapiriny

7. Lrogruza to iate and crevent Ltatus

‘The faciory 18 well desigued and well Iaid out.  {Ses vlete IV.}
ANl naataricls and equipment abiove grovad ars good, althsugh some
inferisy concrety work was obrerved  Tha layout I3 wuch that the capacity
ot the {actory can be doubled by inetalling additionsl #quiprent aad
axteating existing struciurss wihout disturbing fecilitl s uly vady built,

Agaxt frow the {oundasicns, all struntural work i good, exc-ptthat u

~ensidazuble paet of tha sonerats wark is of paor au ity
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N e vad of Sugust uf thin yoar, 23 unlis A tha footoays except
the e Xin, wara conpleted, and should now be realy iv De put into
nﬁcuﬂoﬂm { za Uhotographs 1 €> £ taken in fugurt 1957.) In daulog so,
sﬁmﬁ kugs will wadcubtedly be encoust :ved which will rogulra corsaction
Thu Lurgl g«oiflar is rovort.c to huvo bosn placcd in aparation dn
Fapterrlyr ¥, Y957

Vi Hala woad wy s yurd paving Lad bask Loneploiad oy that

e, Lut this vorie was undorvay cod progreising slualy Don e of ths
saviog o ey huva e be Lelt unfialzbod 1o allow adugquet s acouse to the soil
sheoaald furth w pdling, fal.ooilon of ehwpisaly op cther wiaga by required
tﬁl frovewvs the sfaucturs Louanda hons,

YEST A7 conctructleg iy gD By st riglo Halngs crcund ot
of the hailfings and structurs.  Vhoy ars intoado) to o0l d gt Reciove
frog thy gitc sny 2 ater rpillol or dradnsd In ths vackous faci ey unity,
am vell e any susfach runef 70l wing wvain.  Thie should Sclp to provent
the pamaty tion af 2at-x oty the ground shre U ay o0 the coase of

soll movsusant and Fouacati o seitlorent

8. Lzzutug of 'elay

Tha contrict for constryctinn of the factaey provld 6 that i will
ba srocted and ready for oparativa within 47 months fron: the dat:s ot the
first payer sot €y OB,  Fhiz payr ont ves w08 ved on T ooy Ber 17, 1952,

und R was therriers aaday obligailon fo hoev s Ul Toctory vondy o

contathon on apr befors Tuns 17, Y956 That thls Ly oot Lol wealizad is

.
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duc 13 8 Laogs muvber of clyocumstancss, wost of which, it is beliasved,
wars bayond the ©-ntesl of UCH,

o far Ak ¢an be ascerizined, UCH, immadidely sitsr the contracs
with Y107 was slgned, started with diligances on thelr sesignment. Through-
Ut thez past flve ye.ark they hava ban teying hard o Siacharge thelr
rekponsibilities and to provids Pokiatan and PLLC with o factory of which
they themuelves xud Pakistan conld be justifiably prowd  Natarally, mistakoen
have Yeon made and UCE {x not sntlvely blamoloxy, ot thuy have been
aperating undar severs handicape und, taking this into consideration, the
rogults as of today can e tarhed gquits satisfactory.

If Toundation conditlons bad been n.cre satinfuctory, the factury
cuuld probably have been put gradually intc operation zomatly e late
last “pring, way, beitwzon April and Yune of 1957,  fhls meine that the
faztury r-ight have started not more, and possibly t2aw than, one ysar
aiter the date orizivally gusrantesd  Io vlaw of the various bindrancoes und
handizape which devalopad, thix delay would havs been entizsly accaptahle.

‘orig of tha prineipsl factors which caused delay azs the folluwing:

&. " plaw start by vILC, after the contract was wigned,
with respart to the necegsary soil invastigation

b, The fact that VI did nat have s stalf Capabla of
handling many of the agsclalixed phases of a cumplicatad
project.

c. A clausw in the contrace limited UOB to a naximum
of saven of tholr owa paxrsoanel in Pakistan This
Lo itation should maver huive hepn accepted by UCB.
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. fhe inaxicum of seven Included persompal raguir:d in
L oracht far Haizon with 7104 and to oxpadites cuatomns
clearance and forwarding to Cawd Khel, as well as supsr-
wistun &t the it It is apparent that it was {w.posxible
to eun-plets alt of tnasy tarke »ith oo 29e o sponzibl:

s rloyses  vantuslly, 10 persoms were anthorizsd,
Lut the nur.ber was ulways Lisdogquat~

& ‘ths fact that M0 ackud the nood en squipa.ont
nraded for developnsut of the site and for constru, tion
PUTPOSN,

o, Lelay by PLC In authorizing the 7irsy UCTD caglnuers
to coms to Pukistan to sugerviss development of the sita.
The firat tws snglavars arrivad ic the :all of 1953

£, uUrlay in the clearing of equipw zot through cust o at
tha Karachl dockn.

2 talay in transportation from Yarachl to .caud Thel
mainly on account of shortags of railrosd rolliag rtaci

. k. Lack of sufficient LUG perscnns) at Kerachi to
expedite inland transport and give priority tu equipment
+ most urgently neaded.

, . L ‘requent delays in qpening credity Jor puy vaat for
' equinmeant and {3y the doxyl 2z at Oaud hel of supplisrs?
peraonnel,

J. + 2lays In ahipriant of equipn.ent by & aumbor of
uropran and U 5. supplisrr. The Balley Meter Co.
of Claveland, Lhis, for instance, was sbout unc ya:r
behind In {ta dellvery ackoduls.
k . year wont by befor= 4 ducision waw vzachad ax to
wh -ther Ingersoll “and or the “uropsan fivn of
Yurekhardt, -.witzerland, would be given th: cvairact
{or the raajor pars of the colprassors
This Iist is far {roa con plate, but the sbove enwreratisn should
suffica ta indicate that « year's delay In the arvction of this factory {s

. aot surprising  ‘ortumately. soont of the delays vverlapped.

~3i-
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There is oane weason Yor dJuy, not Msted above, ~hich 1z quite
Licportant and which warranis apecial mentlm.' vamsly, the pravailing
1ow worals of suppliers’ personnel caussd by the beluow-par living
<onditions provided, the altrn belaw-nar and monstonouy fgd, lack of
xwffictsnt srageportation az promised the suppllsrs by TI1C, apd the
Iong walting pericd for u.cet of the loreign erackors Brtw.on (he thie of
their arrival af 2 aud iShel il the arzlvsl of thelz squiprrent  These

couditions ware certainly not conducive to spasdy #rection work

7. waxiliary acilities

The auxibary and gesogal fwcliities and rervices of the faviory
such as oporaters! n.ass Ball, charye room, e madn Aflics, ate., are
genexally ad:quata.  The 2ain offf o ix anything but luvurloeus and i
nat overly large, but has beon bullt v that it caw zazily b2 ovjemlad
{rhotograph ho. 5.} Taz cashroom for forsfign pers: unsl i3 below par
wnd UCT should corvect this situation Iy smedluat-ty.

Loreon in the coade oic: 10 bolng ue2d ae 4 fipst add roooy, dat
ft & wnbygtul:, under~ guipped of anratutfed "1rotil the ond of Sugust
of this year, the factory hagd no facii{tizs or Dersonnel to cars for zertous
aesfoents Chlh cab happen In o T3 tory of thiy kind.  “Yans aressred at
onz tho ¢ By U7R for ap adequatz infiea sry uwors Slsapproved by PIUYG
o6 the gueune: of scondey

Ty laboratory L3 well Buily, of adaqﬁata rize, A% can By Zaegn

va Fhitogr.eph Mo, & and reaennubly sell caulpped.

w3le
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saz workuhop is large and well equipped. 48 & vesull ol iralaing
by UCE ‘s and some supplisza’ personnsl, azvaral of the machintats,
fitters, wildorz, elc bhava by aow 2 fair o good ability in thaly falde.
CuR 3 iow pay «nd below-par huuwsing and recreationel facilithzs, the
teudenty Is fox the bett 2 tralned onsg (o leave and sceq capluynzot In
1o atfractive cormmunlties st batter rermunsration

Ths carpenter shop is gqulte Jarge, well staifed wod fairly well
zquippad. Caxpentry is an art in .xistan, pagsed on irat, genraticon
1o generation.

Tha roads through the plant and around ths varicus units are
wnpavad and in poor conditlon, ax can ba z¢en on F!m.tugr 4ph No. 1.
- ey in Tuly, & “akistasl contractor stertsd the plucing of & concrsts

paverrsnt ont the Central touxd. llearly two menths later, siuly ashout 700

fart nad oeenx completad Thixk is & typlcal indicaion of the rats <t which
fkistani conizacters wnd laber work.

The storeraorns s badly arranged and wmanaged  Lacs putl o
zights, it may prove to v« of adequaze zize, bw it gives the inprerzion
of being overcrowdsd and badly vrganized  what i needad iz & first
class sfors"1spsr who can gut thiz bullding in order and who can 8ot up
a foolproal eystem of cherkiag at any tlne as $o what {x on hand and what

alowld b crlered

-3
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1, Zervonasl Tacilties

| o $hel i D hours by cax, or 15 it.uura ay trais, frcx;xw Labore
aad & bours By ear from Wovadpivdd,  J6 is Jocatad fn & deserr, far froe
;smy: clac: 6F eots rfafnn ot oo culuare, S aykudy golng there B2 ‘-;roﬂ: for
any Yungth of thre is antidad te be corpensatzd finsncially, or in hetter
bausing, or In reasonable rocreation facilitizg, L 7 hao satled to
provids any ~nhe of thens Incentives  Iay apparantly ks lawe ind ceriainly
not better thay in more attractive plices swch as Haracht, Lahere,
Tpghavay or Rawalpindi  Houslog is balow par agd ¢ -cr.-pienal Loilitlas
are nractic lly nom=zxlstent  Teangport, svan toand T the factury,
i6 at 2ot bursly saificiont

The first group of houses, hullt soun alter constrantion of the
Factory staried, is called e “vovieionsd ousing Colvay. I ks ahuat 2
2o 2112 rdles from the {actory and conslzts of & auxb r—=od hungalows and
a reet houzz, all built of n ud  'Thas presont condition of thuwe balldogs ix
such that thic ~olony muet ba condemned a3 & Iving quaytere oy Turopzan
and American conginssrs., As tan poraxy shelter, it »ill do
1 wacond housing developarant bullt later vn PING property is now

tha 1zin heusing colony. (Plats .} & 3s cbouk & s fron e feciorys
as shown on Vst 1L 35 Jugatlon eloger to the ficcory would have bson

batter 1o that, in sicargencies, opsrators could run from thair homes to

shz 4lgot in tha shortest gussible tinis. 1t was repoxted hat the location
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chatat ¢ a8 & csepreinlng batagen UCB snd PLorl, UCH apparently
auggest  a Jucation still furthec away from the factory in view of poesthble
nulsaz oo Bl 0 Lght Ba caux.d by chaoxious funes.

il wolony crmelats of D-fyp o bungdows ooouplad By senior
sniincers, +-typa bungaloxs eccupingd by xome sunlor but mostly huior
sagingers, and 4 large nu ber of type 1Y, ., and " guarters where skillad
War e Ak (BE naea Incoortant oparators of the factory ave living  Therx
=r? ilge sov e bacholoy quarters. ther bailtdings nsdud -« 27 -98 hall,
to wehnole, and & shoppiag center

i 3% houaing colony facllities fatl to wreey ardinary v inlo uny
standards. ‘The houtms are puils s bricks laid In anudf rathor than noriar.
The Hest Gouzaa (ypes § and CY lacie a decantly aguipved kitchen and have
ne runding ot water  The ponesrt cuee<yoom Bavse s, bulls fre aingle
fa7. iles, arvc wow o ostly occuplad by 4 to 6 nale factory oporitors.

They have oo flush tolleta «nd ozt of thers ars witheat clactzicity

cator €y obiained froen & stogle faucat for & blook of 10 howses, Jt s
undsyretond that aventually atl -~ «tyn~ housrs will have lostricity and
soparaty watey taps.

v 18 sk hospiiad bulldtng, Luk cne of th. ¥ro ycho d bulldings
hay heenoconvsrt-3 for Bospiial usz 16 Iaess the vo8) o sdust typ= of
st fo-nta as ng Dot kg, a2 stevilleation squisoent, and a0 sxemina-
thon reofn, @ wuhyglant: and Helow ke sidnimuny standar s oo night

sxpret oF wve o ths paorec b by ioopital,

e :[:‘-



The electric cistribution Jines in the colony consist of wiraz that
ars ton small on spans PRar are too long, sq that tasderate wind or raln
stornis ‘reqiently cause shert circults

wacrsational faciliifes consins ol @ single tonale court The ends
ol the CLurt #rs sacivsed by wirs netting in poor condltion with gaping,
man~sixed holes which ars not being vepaired, notwithstanding frequent
TegUL LS.

the Lousing coloay as 3 whole it badly in need of inprover.mt,
but FYus's lack of finances or prasying deraznds for funds claewhere bhave
shus far, and certainly Im the Yask cwo yaars, praventad any stups to nek2
living thave sove wgraexble.

Tn order o afteact n ore foraign sxperis, which is nocassary if
the fattory Is (o be oparated at {ull capaclty, more housss, i bettay
hespital, sovs recrostional facilitlex and adequats Irunspors should e
provided. Specifically, the lolluwilng ar: needsd:

a. At losst one, and possibly tws, -type bungalows, one
for the technizal managex of the factury.

b Cepending on the numosy oF married peopic among the
roqulred foralgn pursonnel, seversl additional B-type
bungalows. “even E-type hungalows are sow pccupled

by Fertilixer jactory anginesxs 5% brast 1D, aad poesibly
T4, miore of thess bungalows will be euquired to socon/-
m:cdate the nesded “yropsan experis and their familles
for pusgibly & ta 4 yoara.

¢. A properly squipped hospital should be buiir

n-:',,g'



4 *‘ors xccreational facilitios should be pruvided, auch
un one OF two moxe t2anls Courte and a swiui ming podl,

. “uiffrient trarsport should bz mads avaflaole sa that

saca of the xepior enginesrs will hs able to reach the

factory on short notizs at any time of the gay or night

Lerewmvar, 210 in thelr personnet contrscts have

pron tsed to provide transport for r=orazationed gurpises

a8 well

f Ths bachalgrs® ness hall should ba inprovad.
SH B and T-type bungalows, the hospital, the bachelor guarters and the
rons hall should be 2quipped with an adeguats number of alr condltloning -
ualty  The Canadiung at " rsak provide qlr conditioning wnits for avery

sdrpom arcupled.

“srlons vongtderation should ba glvsn ta the hirlog oF the follawing
personn:l v Ha stationad at the houalng colony:

n. ¢ Toropean u ndical doctor

b L lwespran gradudta nurne,

. U n.eEs atoward, to supeyvias the bachelor mcss hall, the

bofling of Arinking water, washlag of the vegnatables, otc

d. * welfars officar.
It 2 undoubiadly corrzot to Say vhat if & 10e@s stowerd and a2 valfare
efficur Bad bUaen mmgagad during the sonstrucilon pericd, 4 cunsldarable

atzaamt of thn' 2 would have haen savad and the nordls of the “uropaan

ax: ployans would havs baoen vary such higher

11, Jater Supply
Tha supply of water jur the fortilixer Tactory, as wzll as {or the

e ont Tactory and the heusiog colony, is now falrly =il sscured, but

wedy b
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this has hezn trus for caly ibe laet yaar or Jeee. - uring the constructis
perlod, thery wore savor.l . vaths when the nupp!y’ur water to the houslng
coluny vas Hrolted do thre howrs por day At tlirey, the only suoply for
all purpusei wad obtain:d by puaplng front tha river with a dtvwel pump
friendad fox tirs fighting use.

‘The originel intentton wan 0 pump alk water from. the Indus Ziwvez,
bub thia glan wes abandimrd whap it was lsarned thay the weir usad to
roaistaln the river lovsl {(2ow Plaio TH) was openee far g pariod of throw
¥edu'té wesit year ang that the bed of the rivar had 2 tandency to ahilt away
from the dank on tha side nrar the tartilizer plant. 'or nauch the sane
wadusuly it wak founc in practical ic taks water frors the canil which
diverte water fron the xiver ot the welr sits.  After soveral unsuctesnful
giiorts by lucal cumractors to proeduce satisfactory wells, UCE constructad
& piv 33 {221 deep whih cuncrets und nvasonry lining, which searved an tha
principal suurce of supply during the construstion periat

In tha {ollowling years, feur different contractors were employd
i drlll welle with strs;l cadings ang parioraimd inn;r ehelly to provide
& parmatest water supply Jnexs wars nurnosouas | {allures, pirily
hecauss cepihe wers restricted by bouldars and parely Auo o plugging up
Pacange of ineldequata strainers  All of shese wells wars deillad closs to
the bank of the Indus River.

At the prexant flre, {our completed wella can operate with a2

powblaed capacity of 7 5 to B cublc fest per sscond {efe}). “wo udditional



wolls are being degpenad and It iz conscrvately osthnated that, when
fintshed, they Qm increasy the sopply by at Ieast an additional & cis
Anothrr wall, if repaired and finishad as intended, may add another £. 5

to 3 ufs.  Together, these sesven wulls should have & total capacity of sbout
1T cfs. This is meore than ampls to cover the 5 % ofs nasdad for the
fartllizer factory and sbout 2 ofs vach required fur the c?mﬁnt plant and

the housing colony.

12. Cloal “upply

Coal iz mined on tha eaztarly slope of tha Jarghar }cuntain Aunge
Iucated about 25 to 30 miles weist and northwast of i aud i{t:zsl in a wone
roughly 5 miles luﬁg called tha Makarw;nl Mining Arax. f'ﬂht;t Vi) 'I‘har;a
ar¢ four princigal geoups of mlness!, Thu Lamzehiwal and ‘:lmpisan groups,
uontalning 6 troportant minye in the vicinity of the toom of Makarwal are
the largest producers. The Mallakhel and CGullakhoel groups, 'nswral

milos to the north, contaix 4 {nportant mines.

Tarshival and “lwpson Groups. ‘

Coal frons the Lamghiwal and I:innptén groups it trannimrt@a by
donkeys; ropaways and camels to loading pointz on @ 24-inch gaugs mine
railwiy which takes it to “akarwel station, whera it is trmifgr:ml 1o coal
vaxg on 3 3%-inch gauge branch Iine of the North i2stern Sallway for
shiprn wnf to Mari Indus and the f2ptilixer factory. Ths prescat productlon

cupacity is nearly 500 MT per mining day, or alasast 3900 MT per week.

- 2w
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Temporerily, it may be pas21ibl: £ reach & groduction cap.city of 600 4.7
per milaing day by working soms gn:all discontinued missx share old pillavs
wore lait,

A nuaboer of inprovements havs heen provids:] or are contorplated,
Incluling a power ctation to provid: additinal »lectricity, new and improvad
rupewayr, & 53U7 [cot tunpel to opan up new n-inlng areaa, additlonal mine
cars and Iocorrotives, and other cquipoment. 5 numbey of these Inprovancnts
arg wpderway, with ICA aesiatance, luciuding the tuanel, but this will not
be complatsd until late 1959, Tharyalter, it akould be possible ta increass
pracustion capacity of the nrinws fn tho L.amahiwal and “lmpscn groups
i{rom ths pregant 500 {0 about 825 MT per mining day, or approximately
5000 M I por waek. Moality of the coal should alwa be inproved as a
reauli of the xeduction in number uf transfar points conten.plated, which
will dacrease the digradaticn of the coasl into particles below minimum
allowable slzes now caused by Iraquent handling  Ihe increased cutput
<an only ba reached If 17 ordern the necessary aguipment for development
of the mings. If purchased well In xdvance, it wiil still tak four years
from now to rauch the incrsased production figure montionsd

Hallakhol and Gullakhel Croups.

Tha present pruduction capacity of the Rallakhsl and Gullakhel
groupe is about 50 7T per miniag cay Coal from thase mines Is trang-
poriad by donkeys and ropeways 13 concentration points, loaded onto cancels

or trucks and then transported 18 or 12 niles to {amaxr Mushani on the
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Y.orth Jeatexrn oabtledy ling do “lacl Iodus  The lustallation of vew 3 luing
and Jdecielcal #quipacent naw on ordsy or plunnasd could {w.rs«wd the pro~
euction Capailty of cheae stines to wbout ¥ /0 v T por mining day By
purchusing additional equipment nesded for devalopment work, the outpus
vould be nirecsud 10 about 41% M por miniug day

sonbined Froduction Capacity.

‘e present combined proeduciion capacity of both greuns of mines
1z neaxly 520 M T per mining day  4etual maxirun. working capacity is
about o0 per punt higher, hut il lowsr figure given Jor production capaclty
st e ne2d n veder 15 allow for egquiporent spares and for tme lost in
covalopmient work wad spuning up new working faces  The u.lnss ara worked
b days pur waeEk Ur abuut w¥) days pur year. .oinces the fartilizer factory
w il wor's 6% days per yoarx, the presant oroductlon czpavity of nearly %50 »7T
per soinlng day will be equivalent fo about 420 "1 per calendar day his
is insu/llciont to maet the requirements of the fextilizer factory and the
ceis ekl fecivry whea both ars i ivll production, estimursd at 200 &1 per
calondar day (oo Plate VILY

ke {uture conbined produ.tion capacity of the mines, afrer contumplatesd
Ia provemenis ara completead, can rzach 1240 (A { pay mining day oy 1000 MT
per cab:ncar day  ihs total fncr-ased outpur capacity will not ba reached for
about 4 yoarz. In the o eantime, the only obixinable intrsans in productinn

et come fxuin the Mallechel and Lullekhel nines.

L L L



o2} Preduciion and Negulyveont

Fate I

e e



iransportation Lattlensox

Belors the {ocrzabet «incunle Cond b deliversd to 'l <hel, an
exkzilug botilenses in she iranspariation systenr nust be renoved ith
the pragently available opan rallviy wars, the maxicurw cval carsyiog
canuslty of th* rallvay eyston from the Viakarwal “ining res is Datwaen
4% ane 00 T per cay, or 4700 to 3009 MT per warx, Ihis quantity is
bar«ly sufficieat for the Cariilizyt and con snt factorlve, dut e ives practically
e cufag far wther consums i of ol D nesl ol wdeldonal coal care has
Txeat heought o th alicativs o8 ofdokale of 1 470

Ld: 1iti:>nal _.aqn ﬁi rang Iyud Jed

L X T T

t

the far-going analysiz 2lvsrly Indlcates that thy quipsient should
bz orderad for the i llowing curoaxes:

4. Twincreazz N+ po o mt Jow capacity of ke Mallakhed

and Uullakhel miner 1y & procucrion capacity oi 3170 071

Jor adelag vay  Thls tx slecirical eguipn wnt

o To lacrease the pradusit noeapacity of the Vallakhsl

and Cullaxhel agaim son 17710 €15 2T prr _uindng Loy

213 »l-thia =quips ent hoo St £ e gedered

£ Podevilop tha Laxsvhlwsl aod “ixpson rilnes after
tha i.urmﬂl e Dol o Ldalld

In adsdthon, 6 ds nzecsxary thay “L7 grdar cgulpteonl for x
betfer wirtbug we Haxarwead statlon

It {3 furthers ure suzgoat~d Yhat & aew dizsel g moevabor b ordovad
of ac.ple capdeity to replacs the {0 91U oner lucatad in the yxprudsd gowsr
atation neaxr nakarwal station.

2 i haw bren slaw in tsking the asczsdary steps o2 Increussy
praduction fren: thesa minzs aod to luProve e zauaporiation from “dakarwsl

% 1



to Marl Invus, eguests lor sure equipoient wrgently required ware sent
to Pl Deabguarters b .arachl laie last January, bui po a.tion had been
Laken Ly the wnd ol Sugust.  cudther héd thebe ragqucsts suen Ciscussed

with 163/ Jarachi’s projsct coglncer fur the aidsiaa collieries.,

13. Cypaum Lupply

CGypawnr fu obtained {zoai doposits about & mdle vast o the feriiliner
plant, roven riéerves ars vaid 1o be oD miilien 3. Che fextilizer
fagtury will require about 300 .50 par mining day ol goud gquality gypsuwr,

The mlning pragram ana mining soethods wead to Jate are graatly
in need of improverent. 1he gy, auu iy ocdned by Blasting, but waax-
tunately this is being done in & rather unorganized and incfisulive naaner.
ifoles for uwplosives are nut dyillcd a2 deep as they should he, and are
placed oo far apart, and not always in the curreet pactera, Lounsegquently,
the reault of the nlasiing is ratoor unsatisfaziory. Ihe gypsus is ginerally
only louesd aad not dDroken clean away xrcea: the hﬂlh'lda. oo result, a
considerable crew of laborexrs is requirsd to push the gypauns izagoients
downhill wita the aia of crowbars.

At loe pragert thne, the gypswm, alier Blasting, Is brouken up by
manval labor using uxdioary was.ers, which reguirvey the continuous
availabllity of 2 large awnser of laborers. A & substituic, « crusher was
propused for installation at the quarries as loog ngo as Lecember IY35,

and it ks reconunended that thisx equipmient ba purchased as soon as posaibla.

- fe



4 marious probiemn vacountored in the gypsum guarrles ia the
existenca of surisrous seioc g of clay, which tend o cushion the 2ffazt of
blasting an< alzd to contaminate the gypsum #uppﬁad at the fazisry
Appreclable amounte of clay in thz gypsun, will noake the production of
ammeontum sulphate orpres difficult and costly  “everal trucklosds have
basen rejzcted at the factory bacause of kigh clay content  No scunon jeal
muant i avatiable at tho factory to saparate the clay Trons the gypsun:.

wxpannion of gypsum mialng opsrations on am aconomical basis
will b dependent on competont supervision and direction of sperations.
It Iz racommaended that an sxparlenced gypaun: mitnln; anginesy, or &
general mining eaginesr farclliay with sxplosives, by smployad to msurs
satisfactory and adequate output and aleo fo train Pakletanl pergonnel.

The transportation of ths gypsum from the gquarriex o the faciories
cam be taken care of satisfactorily, provided the existing roud Is repuired
angd {mproved and provided alao that trucks are muds avallabla in-sdoguate
nwnber. Thore in need of an additional factory track which, in addition

to ganeral hauling, could transport gypsurns from the quarry when necoxsary

14. psxating Personnel

The parsonnel situatlon &t the factory is & matter of grave concern
Azticls & of tha contract Setween PILG and YCH states that the starting
up amdl oparation of the {actory i the rozponsibllity of the assignsd Pakkatant

perxonnel and will be done by thenr undar the supervision and contrel of

-39



1128, «¥sisied ia thie task by the suppliers' personnel. ”]‘hhtl sermy 10
indiceic that in 1932 VIS bullvvad and YO agread that tha Pakieiani staff
would be able to pexforn. ag statzd  fals asswrption has proven tobe a
corrplets fallacy, A% noatters stand today, and notwithetanding rthe trainlng
givan o Pakistant persaonnel in - urope, in the Unitad States, and on the
spot, [UG Jacks » staff of con prtant pecpls capaklu of munagiog the opara«
tion of the factory aven under supsrvizion and control of UCE s full staiff
of tachulcians,

Theres in & shortage in Pakistan of capable trained anginasrs for
chwuisiical opsration sosd mechanical maintenance iz a plant Hie the Haud
$Shel fersttlizer factory. averxal young exgiscwars bave hron enpaged in
PU U for asalgnment to 2his faciory  Jon 2 20 of thesy ware glyen 2n 8 to
2 rrenths tradoing courss in  urepr with UOT gt gome of the equipnant
supptoers suck a¥ Lurgl, Linle and nthers lve wore 320t 10 the Unitad
“tatza for additional training

jha pesults of this «{{ort -n Bz part oI 174, UON and the ‘uropean
suppliars 1z rather disappuinting Comrplats luck of practical nowladgs
ot the process, lack of sxpericnce tin chumicdd enginasying and oparation
in ganural, and language difficuiticas nade it vathar hard for thesa young
zren to avail thesonelvas fully of tha snarvelus appariunities which wers
olwred therm.  The sus tawl wf 3l cffozty i that 1.t ons of the assigned
rasistant englocers, & of August 1957, vould be sl thoczupy &

curzesponaing position I aay domonla plant in - uwre e up the Unitad Statex

whila
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17T unfhrtunately gave theee young agine.era, soon sfiar thelr
v ituen frons shroad, the Hiele of Yunlor Chenical ngineex . Thiv was
dons Pefors any of ther had domonstrated what they could 20 It may have
ruised thelr reorale, but sigultaneonsly had the eifsct of giviggther an
exaygaratc froling of in partance.  They pow considur thon salves ahovs
any roal wuFs on handx aad kneo4, although this iz the only »ay to lern
and to galn praceical expuriean:  They maw stcupy pakitions where thay
are supposcd 1o koaw thy {actery and to teach the cowrators. Because they
are raid te H.aky mistakes and conseguantly luse face, they are inclined
to shy away fron. their soxrmal responaibliteizs,

Consequently, UCH will necd oore puopls to assist then, during
thelr gutrante~ tast ruas and {P10C will need v ore pespls to yun and
roanage the Sactory alter UGB have completed the test rane xnd Isft the
job  Thiz asricus state of alfalrs was brought to the att-atlon of £ -2
officisls at meetings hold on August 2Uth and 31st of thls yoav

The nurber of foreign personsl raguired to sperats the Gactory
on « continuous basie at full apacity Is &t least 30, &t lawst 7 peopls,
urg aily xequirad, aro locking at this mwoment  Chis 2ltuation w1l becems
lncrraaingly mors sarlous when:

& The suppliers? porsonnel sturte to lzave after their
wggdipnient hex mot the guarantz.os

bOUCG ethirams aitoe they Bavae n = thelr 9t-day
guarantse teat xun

EY ol will than be Feft with & son plete vaowwr,.



Imv.edlate stapz ahould therufore b taxun §o corr=at this vuaslin-
fact sey copdlilon.  Tha bess suurcz for the additionul peravanc] raguired
i wodouatsdly @ con paay whinh bus suveral suiooaia plests o vparsiion
and whloh conzaquontly iz in 4 pesiddun 1o 2ssurble « taan: of suitable
prople  Urylog to sngage o siull one by ona through atveriseents in
tzchnisgl Journals, oic., an loo bas horetalucs ot pecd - kel Tt
ausess, G4l al Seer leed, ja view ot the shortage of aparisacead i an la

Uzog. wnik the United tatos, 10 ao ncwngracus colluciion o people with
an averag s ability belew ragulred standards

T vizw 2f tha Jact that TTOE Ray seversd ama onla plants in cgeration,
that they kaoaw the Cawd #hal fu Story bellrzr than any other con pany, that
thay ar. fully acquaint.d with liviag and working conditions in ivawd Khel,
that th+y should know vhal can aond cannot he sxpeotal of the axistant
poraonnzl, It war auggestadd 10 2L G that UCS be asiked Lo supply the
bl dtiiionally requird and take il xoaponsiblilty tor the yperation
of the favtory until wuck tla v Le the cakiataniz can taks over.  Uhis
slggeciion wag dcceptable 1o 2D T offleialy at the <hov: wentlonad 1o suting
ol fugust 31 and was ther -upon discusszd In Brosecds with U4 on
Septorrbyy 4 and & VEB ' rasctlon was {avorable to th: sxint that
they were willing +o connigar this progosttion

A note of warning shaudd be sounded hers  The writsie's inuprassion
ks, perhaps unjuatly, that UCB in gof fully soavinced sf the necossity nix

complele sround-the-closk ahlil supervision oi all the unity of the {a.tory



by canpulant sorsigs suglneera o vrdor te obiale (W procuid-a foon. tha

Plant  Caly by {riendly poraucscican s they dealdy o privd 2 :.'.rcur.;l-zh'-*-

claux shits supervision in the jowsxhousa. It i th fero Bl of tha caiter

thut thils vhange o ec.: the povar plaat op vt so oilly 21 caatios melky
Auditivaal Soradpn persenn B should b brigght ¢ ~ad R inly

If adequate houring, &d:guars Qeding, suffivisnd teonspirtation hath b

and from the iactﬁry; and for racrsativn, and «11 sthor Saclitios requir

for @ wolalnam scceptable standzed of Hving sre provided by NI,

15 apltal Lxpenditures and U, 5, Coatributions

Fhi estiniated cost of the factory &t tha dat: of Laooution of the
UoB contracth (November 1, 195%) was approximately uax follovws:

lank cost {ae pur Artlcle 38

Gf contract) e 43,854,020
gulvalent value it then current rats
af sechange {0s 330 21 0) ‘ ¥, 107,000
UCHE fon, atatad in contract 1, 700, 00C
Vit pureormel, travel and tiving
vxpenne 35 monthe 33, 000 atbrat i) . 455,000
Total {approximate Sstimat) 5 17, 164, 000

e wcbudd Sust as of WD s Nugust 1, TI5T - as o folly ver
&

vakistun Goveranot <ag. ooitures te 38,442,000
‘quivalent valus ot presunt rats

of swchang. (A3 70 - 5 OD) ) 3, 093, 020

Y. 5 Covermonsgt . aponditorcs 3 3, Ez& o0

i:ﬂiul Eout-14 't‘\J ﬂ-‘tf‘ :j 1’:‘&; ?T!. 353
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The 10 ajor roasons fur the increase of about -3, 509, w00 in the som
oF the prolecs ovir the original ssibindle ard inerrasda s for baad,
norzased Sreight and insurancs, Incrsaned coat of Interpul izageport,
Increasedt oist of dvil enginsering atructures {plilng ane czileoad aiding),
fac - asad oust af  uropean Iabor, WMorcaled ado uisiratly . -rijenscg by
20, eost of teginzey, cost o insvranco during or :ctlen dna the payl wnt
i custay & dutlas  Urlginally it sas asswired that the Lotor weuld not
hav: to b paid bocause the oreign sxpenditure was a U, gt

The total value g U dollars of ordera plur din urops znd in
the 177 % up 1o s an2 of Augast 1957 waw |9, 438,87, 27,  7hin figure
duoet ok fneluds the sngineseing frea 1o VT8, fredzht acd psuran 2 8y
Zayz Bl nr payront in forelgn corrency to supplizrs’ purvoan 1 Dsither
e it inclole tha cont of training glven to Paklistan engine o dn . wreps
aad the Unitad ~tates,

Tu ay 17, 1954, Cper«tlonal Agreement No. 7 wsw signed betwesn
she Coverns anty of Pakistan and e United fate s In v hich (he Latter agread
1o capteihuts ok 099, Q%) tu the farelgn curconcy coet of s 2 e Thel

wxtBiz e Trojact  In subsegusnt years, shis agra-no.ont - a0 ame gded
and addfl~mal funds were put at ke dispossl of the Fakistan Soverament
for Lo v 1, p currency axgendiidrase o connection iith th: projecs A&

pus T vy U Govarns ant, authorized fnanclng ks & foliowe:

uEl:-
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Uipsrarion Agrestent Ho. 7

Qated May 17, 1962 P G, THY, UGl
Apnadrent 3o, 1 datod Dol Viss

1S to furnink pdditdonal S, 103, 0DJ
Fip ot ant Ve, 2 st Tuns 1954

7t furnish additicnal 3,500,095
P 03143007 TY 1954, (acendanent ‘

1o, £, U3 o furpieh additionnl . 1, 48% 10
DA $I-23-007 VY 1956 L 3,040,000
WV DL~E3-007 1Y 1987 53,730
Yotal U Lallar Pinanciog ‘ 13,064 970

Tn addition to e nhove, the 1. 8, Guv.rnment Bus agrecd fo
wonipibuts toward the cozk of dow loping the coul snines in the Lekarwal

Ainteg Avea as follows;

{war fiscsl yrar 1956 S8 A0
Powaxd paymsnt of the zosk of an inspection.
txip by a winlng =egingoy _ & 001
Lo figual yaar 1957 593,803
Torad o L 093, 000

1t §5 vuderctond that au adcitional 195, 000 kag hpon soquestsd by
Itnd taracht which ITAF . ehington Dav 1ot as yot appeovad

T nonrunt centeoctod iy Suly 10, 1957 way 0480, 948, ¥his,
3 e bt orl, o usclusten of the %6, 088 fox ropvizes of 4 wislng -

angknese.

955.4;
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16. dratsrial Lilanca

& graterial Dalanc . of the fasiory hao haen . alowlates sturting with
thy ruguiy s, contz el Valker ol ool and oxyzom ax ciated by Taesd, the
SLLUHE o Zas to Bu gradued g8 guarani+cd by Largh ani the vonvposition
u:E thiv gaw as provived by Tuwgl snd ahich is Baged on thy cuperic enta
currlod und woith 2 la%ar sl oot in fuegt's oibuat Shaa Vb capwitise
of gl varkous unibe & guas ol ol 3y the suopless asve B ooacraraiolly
Sheghol agadnag the anitant & piw 89 e pracusssd i sa. b oF th e unlis

rhz yeaulis of this culoulstd moavas she iallowlag:
«, The gnoouot of gae gusrante «f By Lurgl having 3 ougpuslilon
48 stated by Tap gl S prolucs 41 90 of wraoonie pex Ly,
vhlg 13 10 pur cont nre than the erswrad Canictly of the

"yt tury

15 Raned on the guerant .8 sapscity of cach of cte aalts, 1
1an .t I poswiole that thr fuotory cad wanglacier, 43 &6 M0
of wir.mtula per Say  Thls quantity can bs produc:d i the
¥ uegl gaviliows <t U1 Turpliv, aezace waab unil ave

17 gor cenl ¥XULEE Cadeckiy. Tt I8 o 982 Prosablc thas this
iz the care

o hrther the s ontuey salphats plant GHL b2 abls to

han e the {ncrexaa froee §0 w44 ar 48,6 o0 of saoonis
yrer dlay s oM o nuertion Unly antusl oporatica ¢! {he
Tagcary Can clarily thin pednt  Howeves, sny sinnaeaia Dk
th: sulpharion plant cano-k taks ghould be sobd 48 sach anl
uhauld foech o price at luast sgeal ta tae prics of cusnoaia
ta crornosiun sulphat

¢, The raguizencaite o oiol for a p rduction o0 44 and 28 & AYF
of er o i g XGy ar e s el



v pantldl o o Cosly 2D, ash, xequlzed

in ‘1
* 44 2 48 &6 MT
’ -nmm miu arrradnis
Cop Lurpl gesHizps ' 124.5 135.5
" op heilere wharn usiay all
paaEsms hyde.ooebone ar ful 172 & HER

© o hollers when welng oM gavous
and all Hauld hydeacorions as

Fuwl Ist % 183 5
Tor whols factory:
&, If unly gavoous hydro-
varbang {ired Y FURL M4 QD
b. if gas-oug and quld
Bycrocarbons firad 254 4 438 1}

®. fhe rsquirarenty of gypsum of thy xvarags quality maw minsd
&1 the quirry and the corrcspending expecicd datly and ye . rly
nratuction of amynuaiwm sulphat: Az &8 §Howz in "0

Laily Arvonia Froducilon

40 AN rli‘ T4 -&HT

ity gypaust requites ants

at tha factsey 19 240 R4 1
) sadly amount of gypado 1 ba
o produc.at 2 tha nue-ey 575 i i
. i aily arvmonium sulrhets
production 1L 16 182
Yearly snuronier sulpghiatc
production 59,803 AB.OOD 60,124

17,  ‘stleeuted Cosk of Produciion
The Material Bdaucs discussed in the pravicys seciion =xplains
that thy aud  Thel furtllizer faciory under normal operating 2mdidons

will by ¢ an aciual capacity of 4% 490 oF aranonia per day, 10 pex cont



rors than hitherta assuced.  Jhe anovoniur, sulphats unit propsr, ihat
Y%, the aulphation plant, 1= gusrante:d to Randla 40 2'7 o an monla p2r
day.  Ttovay well have 10 per cont =xceas capacity bulit In but, iF this
afiiouldl not br the case, the dally sxcres of & M T ammuonia <. he #2014
as suclh

Troduniton of 44 T of 3rvronta an? 150 V1T or possibly 165 VT
of an = anlum sulphats pex day {equivalent to 50, 000 or <5, 000 A I pex
yrax) van only :ias attained 1f an s2-quate staff of (orsign nersonnel xrs
hrough® to umé 4hel to supsrvive and control the antira operation of the
Laecegy - howlé for any r-asoa the numier of forsign engltiesry and
o iricians O Isse {this could hoppen i ©1 0 wers to wdozt & " peony
oy, pound follah pelicy), rhe producilon of the fafory woald cyrtainly
&4 down -‘if:cﬁriﬁl‘ii{l’)‘ At the . indel nlant in India, & was decided to dls-
panza with tha servicen ol forcign anginesrs at an carly dat-, probably
i ths sxpevtation o7 saving v ney  The reeult i tha? wver vonay the plans
Haznit vach 5‘ full capactiy cn 3 oontinwous day«to-day Dasls wnd haw
vudoubt Ly Josl fax 1 o ¢ muosey that was davzd by glving up (b sexvices
af Tur dgn oxperls oo snom

It ovight 52 asaumr.ed that the Pakistanl scaff wil e able 1o omaus-
facrurs: san o S0, 330 VT awmoniwe swiphais per yaar -vithont any fresige
Fielp and rhat the full producilon »f 5, 000 T pxr yrax cun be athleved
with the aid of, syy, 37 forsiga onglasers and techalelans Any nunbax

~f Lor2iyn versonnel betuwsen none and 30 (or 34, countlnpg a doctor, nurss

-
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sy sioward and wolfare officer as welly would probably result in &
yeurly production of armoenlum sulphats increasing prusortionally
betwesn 22, 00 and 55,000 MT,
To show the effoct of fnsuiffcient for«lgn atasl on the cosc of producticn
of anwonluo. sulphase, the folluwing table lisis the calculated sost par &1 T

for yaarly sutputs of 20,203, .5, 080, 30,500, 48,900, 50,000 and 55, 300 M7T:

Sutput per yaar in M7 Coat per T in Supeos
9,000 R45%.2
25, 1o 10:.5
30, 009 634 &
$0, D00 482, 3
50, 499 408 4
5%, 49% 38z, 2

Tate calewlatlon is bassd on the Tollowing buklc {igurew:

& Coalr 47 Cupees per LT at Makavwal, 31 Rupess
par T dellverzd to the factory.
h. Gypsum: 5.8 Jupadg per MT deliverad 2o the factory
c Cepraclation: 107, on 15,000,000 {squiprcent and structarca)
2t fz © an #6, 959,900 {bulldlags and hr.provem nis)
Tha 19 . depreclation figur- on ihe irajor atruchi:g
and plzcos of aquipmant has La<n uaed In viow of
the statuw of fraining anc experionce of the
Pa'cistani aperating perxonnsl
d. Malntenanca: 2=-1f20 om f13,000,000. Thia fe not excezulvs,
sven [or & sircllar factory in ‘urape or the Unitad
Staten
&, 1aclr The boiler house e firsd with the o ninues arcount of cosl,
since the caloulation fx based oo the ne of all hAydrocarhons,
liquid and gasaous, e fual.



“The price of ammontuss sulphate irportsd oo chs Lnltad Matee
Or AuMYops and :itlivar-ai at fLahore depunds, of coures, onthe A 0B
price inthes country of orlgin  On 7,0 B, prive of 340 gox MT in juts hags,
a5 requir<d by Pakistan, kv a faly avaraga. This price kv squivalent to
361 Rupces per MT lald down at Lahore.

It ix evidont that the IV .ud Thel {actory, <vel when producing 44 1%
of armmonla per duy tnetcad ol 48 377, canaot compats th Girportad aulphete
Theea Ie a very gosd charcyy Rhawevor, that the factory will produns noory
than £4 MY per cay. Calcularions Incicate that & production of 48, 6 21 of
aw ronle pey day i:? within ths raelsr of guxzibﬂiﬁy; ‘“hie vutpat fv eguivalan
tx B9, 757 20T of anmontus. sulpbate par year If thiy quantity <an be nianu.
Tactur~d; the cout ,,ﬂ;.-iw of aiphate will dercesuza ¢ 7 x J60 pey Y40, or just
About aquivzl ant t& the orleo i ln.peted avlphate at I shove,

TG inay possibly fxy go du with b #g foralgn perasanel than
rerommendad iIn this report This would aaiinltelf zopetituts. false conomy,
a puilcy of keeping thelr fingers cromned , hoping that nothing serious will
happen. A ajrople calewlition shows that the saving  onpaper i definitoly
not worth the risk.

It 45 ostlo ztad that the total ragquired eraff o7 foraign oupuriz cuan b2
2agay:d Tor saoe Y750, 800, maxtoiwn, not aver 5, 038, 120, 'm: w3, 562, 500
trr P 3, W60, 030 per yaar.  Theee Hperes sy wotvalaat o e 520 S 3R 5
pex BT apmoedwr: aulphars whon o anwfacturiog 55,00 T por yrar  This

protupting pate peed caly ey Aoy 44,000 or 46,977 VT v apiotively to

k



rrlucy the value of the anuual outpus by irvyz than the »ntics eost of

vompleta furelyn ataff,

13 ‘xupcsad nlargenent of the Tlant .
The provious sectl i elosrly dhows that the prosast capackty of the
cdmd Shel Tactory iy toa soall for voonondiul operatioa  phis unssilsiacisry
slivarlon would finprove materlally i tha ixctory ware (o bHa doulled (o size
;ith phis cnd 1o view, the pland was purposcly lait cut xad bolly in swch 2
way that (s capacity can cusily b increaned  Clany pazts of ths faitury now
havs 100 pax cent sianuay capecity, such as:
A3 gomprensors, excapt the low preassure oir cwo preseor
and the oxygen cunprzasors. Frspesals have already beea
oade 10 install & sscond luw przasuer &ir rox pressar in any
case There are two oxygen zompressors, one of wiich la
normally in eperation. Saly one sdditloned would bs roguired.
to incroane in capacliy of the powsrbous2 would be
pecxeaary since thaxa §5 & 100 par cent 9pars in the bollura
and & 100 pex cent sprrss in she turbo-gonarators.
vie aulpharic soid plant Sas gullicisor cepachly $o manu-
farturs aod aupply twics the gresumly reguired amouwnt of
shlphuric acid
The = kiln is a0 ply Laxyge
3 1z eotin ated that the total cosr of increasing the factory ta s
caputity zguivalent ta & maxinum yoearly praduction ol 1.8, 000 M7 of
amoaiu. sulphats, susing thz oreeont sysien: of Lurgi-gasiilers and
pracuction of ananoniver salphsic Lion gypsan:, «ill be approxiv.aialy

371 293, 339,



‘imew the present {actory '« standby equipra-nt 5.0 .- fully atllized
when capacity is doubled, « brx tpars paris will bz required  The afora-
reentloned figara of 37, 200, 000 includes an adequats anount for such parts

1f the capecity of tha plant iz incrcasad aw suggeniad, the cost ol

Az onlum aﬁlphata would be reduced subscantivlly a3 shown in tha following

tablnr
Yearly Production Cost price
S AL e Bugeowopor AT
106, 410 312 3
Y10, DGR adw 4
tah, N0G P T

Thass fgures shaw that the rost of amivoniue  xulphete Can be vadutad
by roughly 1090 xupres nay T, It can b= sbown that the 05,090 or 65,000 8
»ni additional ammonium salphate seould cost caly Zr 06, 7 or 118 1%, 6 pax
MT reapectively, inclusive o depr-clation, ~te. far i cxpltal exponditars
of $7, 200, 509, cure-third of the wost of the grasont Tictory!

The gqueation mdoabr<Cly will srise whether the adaltlondd 55,000 1o
bE,*‘:,‘)QH VT of amoyoniwn salphat - should b2 readde at coaud Shel or at wisne
uthax fuctory in Fakistan o1l £is b= ovectsd.  Plung have bean stovaloped
for & second lartllizer factory «t “ulian, (cat Vekistan. . ith the vxp.nding
use of fortilizar fn . gst Pakistun and the progeans te oozl sromn forcign
mooriutinn (o domastic pr Cuction, the full culpul 27 vnv OX RWOX.* BawW "Buiw

- taviee wilk undoubtecly be nesds!  Uhr output ~atln afati fox tha facrory at
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Vulten should b2 abaorbed roadlly by tha agriculiural we o tir th* scuth and
alxs noxtherdy an far aw Lysllpur and I ahors  Aroaw sidil furthsr north,
auch a3 s upper Junfeb, 1Be dorthwast Fromtlsy {zrovix:: and the "wat
countyy, cax bzat he susplied fron. »aud {hol and they shoyld i the ntar
Juture bz sble to absork the full outpat of the yvaud 1Bl daztory 2ven with
double its present capacity sombled capacity at taud <hel rannot possibly
be achiaved helfors, sy, 19561.

Chere i anothar raascn why additinnsl capascity should b pleved at
Saud Khel rathey then adding an sguivalyvat amount to the projoctad Multan
factary  As lopg as the Gawd Xhel factory Is not dousled in capacity, it
will be an wisconomical plant, now and Toraver 7athor thar siarting with
a gecond furtilizoer factory in w9t Oukiatin, the fiz.t oo which ie well
3aid out and well constyucted, should first de put on a paying bagis. “ince
this can be Joeng with reazonable capltal sxpenditure, it is strongly recon-
muentied that the expanslon of the .uud <hal factory be givan priority over
the 2ractim of & second factory in .. ewt Paxistan. and poasidly & third
jertixer factory in .awt i akislan.

This recormrendation in no vay fopliny that arection of 4 second
and poasibly & third fortilizer {uctory zhould not s given sericus
copsideration It only mvans that /frst things should come Ticet, wnd the
firat thing ix to put the Vuml Thel faciory on a sound rconomic.l basis.

Uoubling tha capacliy of the Laud Khel fertilizer factory involves

sroks than mwers capital expenditurs, & study should he s sds ag te how

.G i



. thiz lnercasc In capacity can best e achiaved  fRors are varions possiblit-

tlue wnd vach of thesy ehould b carcinlly ¢ maidered. Thuss poseibllitles

T

a. Bcrease of Lurgl gas oy addition of & third Lurgl gasifier.

L. Convarsion of the factory into one op: rating v naiuzal gas,
kel In sogiectad to be renught to Dawnd Shel in e nest fow
years, If this i dons, Tour nrocseses shold be oscslully
vyaluataed, namely:

{4} Tho cdnvendonsl sacthancegteas: procens.

{2) The Texacs gartial oxidation proc=ss aof
natural gas unlur plorzsure.

{3} The Shalk parttal oxidation procasa of
natural gas wner pressure

(d) Thz Montasatint portlal oxldation preczaa
of pararal gue <t atrospharic provsurs,
utilizing u catalyst.

. In addition, the Toxaso pariial oxidaticn process of cosl
und<r pre#sur: should be vvalusted aw a pespibility for and
2434

imuy. tho question should by atadlad whether ~Iadditiond
ammunh should e converted inte ammonium sulphatr by using
gyomur op ¥hould be uaed In sore- othar way, for inﬁﬁﬁhwiﬂbf
i s ooanelactues of annroniur altvats or ures

¥t s sivongly recor a ended that this study by acthorizsd new.  This

vl vea tnn: and provids on urpently roquired saswsr whi-h ns goubt will

be ragulr»d suoner ur Jater

19. Conclusiona’-

PG In 1952 wan & young sxganization, beaded by goms flrgt-clasy

wan, but undsubtedly short of a sufficisnt number af uble peapls ¢ 1panle

of arganizing and rffacting e Industriadisaticen of & countey 125t practically

4
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1

withcut any Industey aftr mrf partitim in 1947, Th: Cavermn g nl
vakletan and PILC embarked ¢ an anebitlous pragrent of Incusirializ.ction
whish xequlu:i far rurs rapalids preple than availubl s and osra financial
rrgcurces for Tocal «xpenditures than they could pitidn or grovids  The
rasult oF thle has boon thet what wver ranpawer was available and whatovir
mioney could be put at 2000 s dispusal way spread (oo thinly.  This v caclu-
&lun wan conflrnied by RIUT in & lacuasions held in thely ofifcs 1ats in
Jugust of this year. Accerding to them, they had 1o folluw :h‘ta poilzy
becayds they wers puehad by the Covarn-ent of Vakistan in ita dusiz to
industzialize the country.

In addition to thia Jack of 1 anpawer snd fin-nelal ressurcss, Pakistan
in 19%2 had far tox Mttly roechanical vquiprent, parficularly o od-rn o echants
cal equipment, to undertake ape2dily dnd «fficienily sil the mcawﬁy rasin
requirsd for the coostryction of @ o noplicatad f#ctary. by For the it Wst col-
plicated fuctory in Pakistan, This wosans lack of volllng stock for taland
trapsportation, lack of modern w =chandcoql equipmient for d sviinpn ant of
thx site, lick ni} 3 odirn aquipnient {or a thorough zoil investigation, lack
2f adequate drilllng cquipment for water wells, =te,

f‘?‘ﬁtiit&;ﬁ hae a crying need for exporicaced cheaizatl enginsers
fhers ure undoubtodly sorre, but aat by far enough an! it se oos that tha
Covnrnn ont of FPakistan and 21 43 have & trenendoux task shead of the o

in the cuwcation and tralning of prondsing young cnginasrs,



Trainad aidlled worky on in tha various cratre xequirad ror the con-
struction of a chomical and high praasure factory, xuch ax pips titrors,
weldeye for ordinary and stalaleas stust and for ordinary and high prossure
=guipir-ont, v achiniste, I-ctrisiang, at¢ ware practically non~zxistang,
at leayt nit vhiainadkle In Uaud <hel, UCD znd ths supplers’ -yoctores had
1o traln pracilcally 2ach and svrry skilled crafrsnan naw employed at ths
Jfartary. Here too is an rnorreoux ileld for Pakistun and 25007 to develop

‘s of e Hon @ IocTudud in the cost price caliuluddon Clvcussed
zbove ie raivtenance. This is nob roalotensnce lagor bu: rather the supply
o BiezSRTY Apare pATEF and cqular ent roplaceraents. 7 he sstinated
figure for aud <hal is 2300, 203 pay year. It {2 not an cxcasalve ilgure
amt the uotual axpenge for maint nancse ooy well b higb.or.  The sxact
arpownt §x of lses rportance than the (oot that pracilcadly all ruplacen-snts
havs 1 o purchdsad abrasdd. Cinus tha aud Yol faciory should et ail
tirre® have suificient repalr noatsrial oo Band to keop the factory going, &
feolpront ey tan: of ardering nariz and ~quipn ont shouls be (astalled. It
iz precady oon-scdsient  Tno o1 the rreonmendations Hatad Lsk-r is
concernsd with this aspaet o the ‘acfory oprration

It iz qulci avident that Faclk of o okey or (he poc.zilty 26 spend it
o 3upprscdly Loore urgant and nore e portant projects et resultad in
reo Hetle :“ana}" having Baen provided for anything bayond factory mguipro=at
prepsr  This goew far averything: ruads, bouses, hoaplial, first aid roo:n.
At the 1x0lory, transportation, =ducation, caltural spporctunitizs, recrea<

tlonal i‘a:iﬂtlts,l and the Itke, It iz entinated that an additional one 22 Hlion
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dollars would not %ml’y huwvs besn SUTHcIARt 0 vvzal: » waaie - of which
akintan and 0700 :z;uld have brea justly proud, but woanlg slzo hav. n'qg:};:\:-j'
considerable T PRAY theough high w o orxlz ¢ the facign and loeal pox ol
I uks T OBy wcnhf Rave bren pald {Hr cvertin e s and fur furcign pryswanel
IAPINETE,

v exaft which k£ of the utrr cat fnportaace for 4 Tectory ke © ool
¢hel z0d shich im!'urt;xn € by b not ngen ro0 well In Vakistan, o ab leant
in tha n#}g‘h?ﬁ.arhnf;d of vawl Zhtl, s coxvrate wixicg ond plocing Ul mway
saayr surprelaing n:in-:e- 2 Jarga av ount of cuugraty ek is golog ca all weer
the countey.  Rfost vl joha ars cone by Iocal tontractoss  Thay «pparently
do  aof undorstind the great Deportancs of good coneyals wehy 4% o Tesult
of whick & considirable part «F th> con rake s o fastory i of pour guallty
Ihe only way to ﬁnvan: a mioilar voourane - dn the fature 5 «ithoe te hava
H sonsrs oo woelk handlsd by v matakl fivos ar o have cuwflioiont fornign
paopla suprreizing the proportioeing, nilxlng, tedtiug aud gouring of thae
cenzroeta,

“elchatan hus o trevcopdoag task aivxd ik o dym ald thay can
ok, vaal progress in 2 eonpsvatively shortthv = Dut i candot be done
wwaasighs  Thiz lu ene of the laszonzs learmid 1 feher o tu t2ain
youny ches fcal englnezes and it cnnoplatady unesalistie o mxpoct that
® ¢ wr's iraining shroad In on  or 3 ops GGotorles will e sulticlent It iy,
th=x<Fovy, in port.nt fo at:if the o oud el Fautory aith o adoguaste pusolaar

07 furadgn expexts who not woly 21 be Ml fo gt the 5. okt syt of thy factury,



but ~he Ltooaltancously odn, o] choald, trsiv the youa, atiukas vogioters
Iz how to operate, how Lo maintain and how o canaga euch & oL nipllcatad
Factory, ¥Ea0 aliculd then Fora ssouploey st 1fauf (hsl orore youny cuglueors
Thats :Eitii’."-ﬂ}-? necreakey 132 the up eation of the faciory  vhls, adoiibally,
nraans 1woons honess wnd an ineroase o the cost of produstize of s oalun
sxlpfatre,  Jut it 49 an dovesiopont In the future, wadt vedth tha cxgonss.
It hau brwu veported thig i is nexst to mpuseitlc to sttract young
+ wklataul :zngiuee:‘:s to uau;& Wauk, iy reason Tor this foay seem quite
aivicun in vicw of whet hay baun seld above. At save thve, it is
watlrriioly Cisnppointing, since the vund Whel factory should offer cxmemaly
LAt oppestunities for tratning and Jdvanensant Ghua mors facteeios ara ‘-
Ludit. ¥a cxéur toentice yostng onginosrs tu ooice 0 L aud Zhal, it has bDuan
sz at d Gt ey ba offewed o yrax'a stay In . urcps or ths Unitad Satas,
THs roomy gulte wvrong. It deeg net curs saything,  They ¢ 1 atill b ﬁién
saciziiou wJtew thole rotupn to Vaud Thel.
tha culy oy to change the present sitwation is to cuve the s2ut of
th to uile, and thut In iheud ChL fself. A triD to wrope «r the Uit |
Ttates oliadh? b @ revard ond rivt & bribe.  And last, bt not least, it should
Bs neato ondy alter thess onglaenss have spent it tza3t tuo yeers a2 the
factery  ahoy il thew bo abls to profit fron vhat they o0 wud learn alirosd.
praad Whel iteelf showld Lo aoddy into o cent.oe «ldeh 0l entivo

vaopia to ez thers, Aoticn should b start:d now.
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20, iterartisndsticas

Ag & reoult of the co-the-spot study of the factory and sudsequent

diszusyions end caleulitiong, 2 nunher of recummendations are subinittsd

beluw: tnme of tham ave 5ot mentioned in thy pregading report, but will

be fully covered In the suppicroentary roport which is to follow later. Jor

claeity's salee, the recoromendations aye llsted wnder the following sub«

haudingw:

4.’&;

A Factory Praper

B, Living and Racreationst SPacllitics
& Ceal Gupply

. Futey Lupply

L. Gypsum Supply

" CGenaral

Tactory Fropar

{1} The very first thing to do should ba o invits & second
opinion as regards steps to take for inprovemoent, onca
and for all, of the scll conditlone s the factory To view
of ite fnternational raputation and ity recommendation by
ths Thall oxganixation io The Hagus, Foltand, the Fell .
Maechanica Laboratory at 11slft, Holland should lmme di.aszaly
ba :mtaim.d for thiv purposs.

{2) Immediate 28orts showld be roade 20 find 2 company nﬁﬁch
in oporating anenonls plants and which is williag to cnter
nto a contract to provide an aduguata steff of prople Sepabls
to roanags, supsrviss and control the speratice of the fac~
tory and to guarantses & nintmuan yaarly praduction.

{3} A mintooint of 30 foraign experis {enginssra and technicians)
shonld ba ongaged on such 8 centract for 2 rwinkowra numbes
of years.

{4} In viaw of UCHs knotledge of the fuckury and its oxpariense -
with, Pakistan conditlzns and Pukictan paesonned, it {3 racch-

mended that, If at all posalble, the uperatisg contract be
nads with this fivol.
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() ¥n thee tuturs, any cootrack for work 1o be dane in tha Jactory
shotdd b awardsd oo the hagiy of ability wnd corinrmance
guarantes culy wad kel on Siors evailabdlioy o Tekistan,

Thiz way be wiore sxpanstve in firet cost, but cheapar in
th~ lung 3.

{0} It 1s rozvanwscgndied ey she Jactury be . olirgen to tulcs it
Present capacity 2 ¥oom a5 posaidhl

{7} Jfince sndaryan ont of tha factory can bs Done o o aumbar of
ways; boib with coal and «ith natural gas, ki ts recomuiandsd
that a study be aathorlzed to work out the sroxt economical
and, for saidetan, wrdst provising methed of cnlaxpging the
factory

{8} Jenkllng thr cutiome of thls sty and w deckslon regarding
the ealargzq. :ar of the factory, noronsy should be spent
fur the procussing aud ryfintog of the iHguid products rade
i the Lurgiegasiiiern.

{3} A vary souck in proved flrst ald room, adeguatsly rgulpped
+ad stafi-Jd, should b provid«d.

{10) o ivinedidte amdy snould e cade o awse ¥4 tha ccmamic
Justilication pf il pucscBase uf w Cur prestor tor the gas to
be discharged {row the sulpastion gl.ut  ‘Las expenes af
tais conprzsser should e justifisd e thas Bazls ithat the
plant capacity icay be doublad in, xay, 3 years wich natural
gas instaad of Cdel as the sourse of hycrogea

{11} Conalderation should bhe given to tha purchage of ancther
fastory iruck, ¥ b wsod bOth lor general factory haulleyg
dnd ay & atanchy for gypsws: (renspoxttlon.

{12} s furclin carruincy credit In ravor of thy aml Khel tuctory
shaculd e ¢ polied In 4 Jurupean countey Or the United “tatos
80 that the factery iomnagen.ent cam ordsr Rz sRary spagq
parts and ¥ zplaven cat cguipnant dicecily, rather than haviog
to go through (o 00 Beadguaxtesy i feracht  ibia will
save & geeat dexl of tirre and xnay well constitute the diffzr-
anhce hetwesn Reeping the factury gelng ox having to stop it
rorns tae 1o idinie un wecouat of lack of parts.

{13} ore sturage fur as.ocwoate showld be groviced.  This shoulsd

at <ither fa e form of & Uorton apher~, which will ragute:
reirigaration, or in the forns of prassuce vaasclis,

v f e



{15 .t Iuauttarso teura SJklstand chenstoal voginvers should
3 .wnstigusd far i v e b f e Slnut

(EE} B0 shonld wngage & oucdrr oF audiel el cagbieers,
¢ heaoluudy ncshianled] and elvctrical, foy training in the
fagtery. Porrofih oy apiteerr Toad L v 25y R
car ployent in other chamical fantories, in aqy, threa or
fowe yesent dlu v, fhaasst prenledng ones of the v young
englngers 1uay he givan & fraining in wrups ox the nit=d
Ltk o cevtadn powiad abter they Lovs g dnad wuflictan
kauwladge and sxpertsnee, including oprrating exparlsnc.,
to warraut the expasiatian that their atay sbroad + 31 b
prafitable.

B. Living and Recreationsl Vacilitles

{1} ‘B X and ity bungalows and adt bachobox guarters should
b~ aguipped with xunning hot water.

{2}  decent, £J«hud hunpital ghoule bz built iovlatedy
Thiw howpitel should be furnished with modi rn eguipmant;
hot watsr and ateam supply ghould ho provided,

{3} The ;r.pnss hall should b lmaroved,

{4) The xitchens <f gl B and © typ= bunglawes ond of the 128y
hall showld be i1oproved and niodeenlzed. Cach dtchmn
phivuld Boave an skeatyic zangez.

(5} The tress hall and all ovcupled bedroon ¢ of the B and 3
dyor busgelovs and thy bacheloy qurizys vhould he pooe
vidud with alr conditloning upite.

{6) ‘ach uf the ¥ type hounes should gt itr own » 2tew H4p.

{#) AR ., and -~ type huuses abowld be squiprad with electricity.

{8} vor the sake of hyglepe, all huuses, iniwdinyg the © typs
houpess, should by drovided with flush £4ilct=,

{¥) Rew bupgalon s thowld be huilt as followsg
2} 1tk Inast one axd possibly tuo A type bungalovs,

Yhans bungalows should Dy as gond aw the best bun.
galoxe bullt by the Canadlang at . sk,
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(3 7 v o Y0 1S type Dungalow s o hettar guality
than tha ones now wxisting in the housing coleny,
hth o eriar betwzen thy bricks, zontdsing darernt
sitzhong «iith <1 :otrle zange and running cold and
LS I O

{c} L nusmbor of 2 tyae hunralows alae «ith moriar
batwgen the brlexs and containiug Jecont kitchens
A tectrll ranges and hot and ensds yunming vatesy

waxivud consiveration ahomtid be glvan o the question
wheiher thewe new bungalows should be arscted in the
gary housing o~lony or whethar it roight be hetter to
gtart & now howring crlony for 4, B and C type bungalows
wnly This colony should, If apall possible, ba ocated
fear 2x o th* Jact:ry,

{10) it 1228t cne and possibly two roore taaniz courts ahould
be built.

{11} s well-equliped swim ring pool should bs bullt.

{f) ike houeing ccluny ~hould be *quipped with & cinems
*“oviess are shown in the workman's cafeteria st ths factory.
linuevrr, this ia teo Tar away from the bousing ¢olony to
by of any r=al uio,

Lroal T upply

(1) “lactrivad =quipsent mucssnary for initlal incraass of pro~-
du-tion ot the Y.3akh 1 and Cullakbal srines and alroedy
proposad to SLo fur purchasa should {i-meofatoly e
aruarod

(2} Sddlticnal qulpn aat neceasuxy (o Jurthsr increave producs
tion of the Mallaihel and Cullakhel 1rinss and siready pro-
pusel o CICT for purchise zhould e ordered now,

{3) - .quipment necos zary to devalop the Lanahiwal and Slmpeen
fudnze which will by arcessibly once tha tunnel haw beun
con platad ahould by vederad wall {n auvance  Tha expscted
conpletion caf < of the tuna-l i3 two yaars irdn now,

{4) ! crhanical equlpaont to pravide the “rakarwal station work-
shap ith ad:quats touls and srachinery should be ordered
irmadiately



{3} Fexious conslderation should be given fa the replican.cn
of the two old ¢lexel ganoraturs, still Iocated in the salargad
and roadernixed Makarwal power station, by & n-w generitor
of wnuch largar capaclty, say, 400 o 500 kw at least

{8) More coal cars ur heavier loconatives sbould be ardered
to removs tha Sottlaneck In the voal transportation from
“Fakarwal station fo M «xl Indus.

sater Supply

vhe hrokan casing of well Do, 4 iefe in th- ground by the Pakietan
foxing Company should be reviovid, It {n qodirstood that
-wiksboring T w0 s apt this Jol. ¥ they should be wusuccyng-
sul, Lo shoals iry foodse dhlx Joh cdth Tact oy y and hived aquipnezng
or should soyags a relicals conparay bt Tintih this work  The well
15 potentially 100 guod oo L wbanéonzd

- LIYpMuE: ; upply

1) A crusavr with o 70 x 26 Jowr should fvomodiately he purchasud,

{} sdditional cquipinent necesgary to davelop the quarry ln &
ayatax stic vay f.0:c $he ton down shoul? Be vrdered a3 zoon
sw pupsiali,

{3} A forelgm sining -aglnesr, MNully anpueintad with explosive
minlng and, i poasible, with gypauor ir Inlng an wall, should
he angaged Zoyihwith.

ryneral

(1} BILC choulyd -mploy s uren-an or ‘noarican doctor, 4
reglateres nare.s, a4 noiep stzward anc a walfars of Hoar
*x? wssign the o parmanently to the fact ey

{2} Adeguits transportiation should d+ providad for the foreign
and Pakistan st el g1 - Tactary both to and Teom the factory
and {or rooreational purposcs,

{4} caud “hel fe peravtls Ny olard 710 should therofors
woganize culiuedd cntertainm ot and cultursl aducation
vals could, [ox Instanc:, ke odrne by invitiog for & few
days at & thre pror.dnent people who cxn fecturs on
cherrival, scizntific, polltical and culiural ¥uvjects
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‘5. The poad LBetwe nths hasu’ iy OORohY LT ﬁi.} T A ﬂhtﬂﬂnﬂ
iy Y
ba Inoroved.

5) “wavs woad botwesn i fautery end tho Gypruas QU ery needs
wiconiog and an Lurovovsd cueliea
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