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(Technical Equipment Procurement 
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CONSULTANTS 

PROPRIETE DC ET ADMINISTREE PAR DES INGENIEURS 

TÉL.»3l-tt«l 

CÂBLE SWCINC I550 OUEST, BOUL DE MAISONNCUVC 
TKLCX Ol-tOSia MONTREAL 107   CANADA 

April 8,   1971. 

Our Ref.:    #3049 

Dear Mr.  Newton: 

Re:     Experimental Production Plant  for Asbestos 
 Processing - Contract  70/15 - Phase  II 

Produî^on'pf r*f   fÌTÌ  ren0rt  °f PhaSe   "  °f   the pr°1ect   "Experimental Production  Plant   for  Asbestos   Processing   Cochabamba,   Bolivia,  UNDP/SF 
Symbol:   BOL 20",   Contract   No.   70/l!>. 

(Our   studies  on  this  project were more  time  consuming  than  first 
predicted   because   the  design   conditions had   to  be   changed   in   order  to 
achieve  a   practicable   plant.      The d,-,ta   fror,, results  of   Phase   T   of   this 
project,   when  applied   to   the  desipn  of  niant,   showed   that   substantial 
additions  were  required   to   the   basic   flowsheet   to cope  with   the   indicated 
conditions   of   the   ores.     We  have  according   incorporated   our   recommend- 
ations   to meet   the   requirements as now   indicated,   but   our   report 
emphasizes   the  urpont   n.,d   fcr  an exploration  program to define  the / 
ore resources  before  nakin*  any  further  commitments  towards plant 
construction. 

i —j   _W! would.be  pleased   to make available  the  services  of   our  staff 
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-----  —<••—- «»"i^cuic   une  ¡.eivices  oi   our  start 
and our associates,   to prepare and conduct a program of exploration and 
to establish a mining program. 
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V« trust that you will find the report to your satisfaction and 
that w« have correctly met your requirements for the second phase of 
this project.  We repret that it has not been possible for us to 
despatch the report at the originally scheduled date, but we believe 
that it will have been worthwhile to complete the study of alternatives 
before issuing the document to you.   We are at your dispos.il for 
further discussions. 

Thank you for entrusting us with this interesting assignment. We 
look forward to the opportunity of being of further service to you. 

Yours very truly, 

SÜ1VEYER, NENNIGER & CHENEVERT INC. 

/ 

yá. Hahn, 
fice-Preaidant. 
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An experimental production plant has been laid out to produce 
1500 tons per year of asbestos fibre from Bolivian asbestos 
ore concentrate. The flowsheet, equipment list and process 
costs have been developed on the basis of tests made on ore 
samples. The capital cost for the plant has been estimated 
at $1,007,000. It appears that a market exists to absorb 
the output of 1500 tons of production per year and that the 
market could increase to 4500 tons per year. 
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The  cash generated   by  sales of   fibre  would   be   sufficient   to 
pay  the direct  costs  of   operation and   to make  a  significant 
contribution  to   the   cost   of   raw material   concentrate, 
provided  there  are   no   capital   charges   for   the   plant. 

The  raw material  ores  contain  substantially   lower  asbestos 
fibre   than  the  40-95%  content   on which   the   initial   study  of 
this  project was   based.      The   plant   equipment  as  envisaged 
at   the  initial  concept   would   not   be  at  all   suitable   for 
production of   fibre   from   the   ores which  have   been  examined 
to date,  and  the   cost   of   the   plant which  could  do   the work 
is  significantly  higher. 

The  equipment shown  on   the original  flowsheet  would  produce 
fibre,  but  not  a   good  quality   fibre.      Based  on   the   test 
results of  Phase   I,   additional   equipment was   necessary   to 
recover more  fibre   and   control   the  quality. 

I 
I 

So little is known about the extent of ores that would be 
available for this project that it is essential to complete 
an exploration prograir, before taking any further steps in 
the development. 

I U) 
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1.0 INTRODUCTION 
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On March  5,   1970,   the  United Nations   Industrial Development 
Organization awarded  a  contract  to  Surveyer,  Nenniger  & 
Chenevert  Inc.   "for   testing of  asbestos   samples,   preparation 
of  a  feasibility  studv,   selection  of   a  manufacturing  process, 
supply  of  equipment,   spares  and   designs   and  provision   of 
services   for   the   erection and  commissioning of   an 
experimental   production  plant   for  asbestos   processing". 

Report   of   Phase   1   "experimental   Production   Plant   for 
Asbestos  Processing"  was   submitted  on  August   5,   1970. 
From the   transmilltal    letter of   that   report,   we  quote: 

"Our  conclusions   indicate   that   the   Bolivian 
fibre can  be   successful]v  cleaned   and  processed. 
However,   it   is  weaker   than  competitive  South 
African  fibre   and  may   therefore   have   to  be 
sold at   a  discount   on   the  world   market." 

"Based on   the   recoveries  obtained   from  the 
different   samples,    5000  --  4000   tons   of 
concentrate   from   the   Filadelfia   mine  would 
produce   1500   tons  of   fibre.     To  obtain   1500 
tons of   fibre   troni   the  San   Francisco  and 
Tres Amigos   mines   would   require   from   5000   - 
8000  tons   ot    concentrate   respectively.     The 
grades  obtained  were  somewhat   lower   than 
expected.      The   fibre  predominantly   grade  D." 

"The   information   in  our  possession  on   the 
work done   to   date  does  not   indicate  whether 
sufficient   reserves  are  available   to  produce 
1500  tons  of   fibre  per  year   in   the 
experimental   plant   and,   even much   less,   the 
10,000  tons   per   vear  projected   for   the 
future.     Before   procedding with   final 
feasibility,   design  and   construction,   we 
therefore   recommend   that   the  deposits  be 
explored   further,   both  geologicallv  and 
for economics   of   mining.     We  suggest   that 
a  minimum ot    ten  vear or."   reserves   be  proven 
to make  sure   that   Bolivia    does   not   find   itself 
in  the  unfortunate  position of  owning an 
inoperative  plant." 
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1.0 INTRODUCTION     (cont'd) 

The United  Nations   Industrial   Development  Organization, 
by   its letter  of  September  11,   1970,   authorized Surveyer, 
Nenniger &   Chenevert   Inc.   to proceed  with  Phase  II   of 
the   project:    "The   1'easibility   Study". 

The  scope  of   1'hase   II    includes  all  work  of   the above 
mentioned  contract   with   the  exception   of: 

a) projection   of   future   demand,   prices   and  production 
for a  minimum of   r)   vears   based  on   anticipated market 
developments and   information  obtained   in  bolivia. 

b) calculation  of   return   on   investment   bv  discounted 
cash   flow metliod. 

The data  to   be  used   in   Phase   II   is  defined   in article 
(f)   of   that   letter.      (See   appendix  "A")     We   quote: 

"In general,   the  work  to  be  executed   under 
Phase   II   of   the   contract   will   be   predicated 
upon   the   results   and/or  exterpolation   of 
the  results   of   Phase   I,   and  can   only   take 
into  account   anv   unexpected developments 
arising   from  further   explorations   as  may 
be  communicated   in   ¡',ood   time   to   vour 
company". 

The   intentions   of   UNIDO   relative  to   further  geological 
and mining   investigation  and   testing were   outlined   in 
closing paragraph   of   that   same   letter.     Wo  auote: 

"As  discussed   in   the  meeting  today   in  the 
offices  of   the   Jirector,   ICD,   Mr.   Quijano- 
Caballero,   the   .'NIDO   is  planning   to  have 
additional exploratory  drilling  carried 
out   by  CEOBOL   in   Bolivia.     As   technical 
back-stopping  nuiv   be   n*'cessarv   for   this 
work,   your   firm  has   kindly  agreed   to 
recommend   the  names   of   individuals  or 
companies who would   Lo   in  a  position  to 
provide   the  necessary   technical   advice at 
the  earliest   possible  date  and   on   the  most 
favourable   terns.      It   has  also   been  agreed 
that   further   laboratory   testing, will  be 
necessary  on   the   expected additional   ore 
samples,   for which   vour  office   Is  prepared 
to supervise   the   necessary work,   to  be 
carried   out   in   the   laboratories   of   the 
Quebec   Provincial   (Government   In  Ouebec. 

I 
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1.0 INTRODUCTION     (cont'd) 

This report covers 1'hase II of the project, namely "The 
Preparation of the Feasibility Study and Selection of a 
Manufacturing  Process   for  the Alto Chapare Deposits". 

An asbestos  specialist   of   Survever,  Nenniger   &  Chenevert   Inc. 
visited   the  site.     He   investigated   Bolivian  construction 
materials  and  methods.      He  discussed  and  established   with 
various   Bolivian Government   departments,   regulations,   sales 
taxes  and  custom  duties,   applving   to   the  project. 

Upon his  return,   the   flowsheet  was  designed,    1avout   was 
prepared,   equipment   se lee teil  and   capital   cost    estimate 
prepared   for  a   niant   to   produce   1 SOD  tons of   fibre  per 
year. 

Fxonomic   feasibilitv  of   the  plant   was   studied   on the 
basis of  estimated  operating  costs.     Revenues   generated 
from  fibre  sold     would   not   be  sufficient   to   pav   for   the 
expenses of  operating   the  mill. 

A more  detailed   survev   of   the market available   to  Bolivian 
fibres was  undertaken.      The  studv  outlined  a   potential 
4500  ton per  vear market   capable   of  growing   up   to  10,000 
tons. 

The   flowsheet   and   lavouts  were  revised   and  new capital 
estimate made   for  a mill   capable   of  generating  sufficient 
funds   to  cover   its  expenses. 

The   lack  of   information   on   the  ore  reserves,    the lack   of   a 
suitable  mining  plan,   both  of which would  have  defined  the 
fibre  and   tvpo   of  concentrate   to   be processed,   required 
that   the  report   totallv   describe   the parameters and 
assumptions  made   to  arrive   at   the   conclusions. 

The   lack of   information   forced  us   to   include   provisions   for 
additional  equipment.      Such  equipment  would   be also   required 
if   the  decision   is   taken   to   build   a mill   to   process 
concentrate  from  the   three   concessions.     Such   equipment 
would  be  required  since  more  rock   tonnages   than contracted 
would have   to   be  processed.     Additional   equipment would 
also be  required due   to  the  very  hard  rock  to  be crushed 
and  the high  dust content which were determined in  the 
tests of Phase   I. 

8 
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2.0 

2.1 

MARKETS 

BOLIVIAN MARKET 

2.1.1 Manufacturers 

a)      Industria  Bollava de Asbesto-Cemento   (IBACSA)   operates 
an asbestos-cement plant   in  Cochabamba.     The plant 
produces  flat  and  corrugated   sheets.     Its capacity  is 
60   tons of   sheets  per  day.     This plant will  also  produce 
low and high  pressure  pipes.      Its capacity will  be   17 
tons   of  pipes  per  day. 

The   plant  designer  specified   the  following asbestos 
proportions : 

Sheet: 

Grade 

I 
I 
I 
I 
I 
I 
I 
I 
I 

42 Kg. 70 
12  Kg. 20 
_6  Kg. 10 

60 100 

Pipe: 

Weight JL 

8.5 Kg. 48.5 
5.5  Kg. 31.5 
3.5 Kg. 20.0 

5M Canadian Chrysotil« 
4T Canadian Chrysotil* 
ML3 South African Crocidolit« 

Grade 

4K Canadian Chrysotil« 
5M Canadian Chrysotile 
L6   South  African Crocidolit« 

17.5 100.0 

At capacity,   the plant would use the  following crocidolite 
tonnages,   (Based  on an  average  16" of  Asbestos Fiber) 

Daily 
Tonnage 

Sheet    60  tons 

Ii££ 17   tons 

Croc.       Fiber 
Days/Year Content  Content 

x    300  days x   107»     x     16% = 290 tons 

x    300  days x  25%    x    16% - 205 

495 

tons 

tons 

During our visit in November, Bolivian fibers were used 
in the manufacture of sheets. Tests w^re later made in a 
manufacturer's plant in Canada, using a fibre sample from 
Bolivia. The sample could not be considered as a cleaned 
and graded fibre and It would be advisable to make a more 
exhaustive test with prt-pared fibre to properly determine 
whether the liolivian fibre would be suitable for the 
manufacture   of   pifies. 

a 
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2.0 MARKETS     (cont'd) 

2.1 BOLIVIAN MARKET     (cont'd) 

2.1.1       Manufacturers     (cont'd) 

b) Fabrica de  Tejas  de Asbesto-Cemento Otokar operates 
a  very soiall  plant  in  Cochabamba producing asbestos 
shingles  reportedly at   the   rate  of   three   hundred 
square metres  per day,   from  crude  asbestos  concentrate 
from Alto   Chapare.     This  has   reputedly been a  very 
profitable  operation   tor   the   sole  owner,   Mr.   Otokar. 
He   stated   that   his  annual   consumption  is   approximately 
two hundred   tons. 

c) A   third  plant   is   located   in   Santa   Cruz.     No  production 
data was   available.     Crude   asbestos  fibre   is used  for 
the  production  of   roof   tiles. 

2.1.2      Asbestos Production 

Production from  the Alto Chapare   region has been very 
erratic  over   the  years.     No reliable  statistics exist. 
The   following are   the  reported  exports  for  the  period 
1940   to   1967: 

1940 - 1951 
1953 - 1957 
1958 - 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 

1.50Ü tons 
80Ü tons es tina ted 

168 tons 
66 tons 
57 tons 
56 tons 
11 tons 

139 tons 
178 tons 
26 tons 
4 tons 

The maximum tonnage produced might have raachad 300 tona 
per  year. 

2.1.3      Imports 

No  fibre waa imported In Bolivia prior to 196t. 

I 
^d 
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2.0 MARKETS      (cont'd) 

2.1 BOLIVIAN   MARKET     (cont'd) 

2.1.4      Asbestos   Consumption 

To  forecast  the possible asbestos  consumption, we made  the 
following  assumptions  based on the  provisions  that: 

a) qualities  of   Bolivian   fibres  can  be 
demonstrated 

b) IBACSA achieves   successful   operation, 
marketing and   acceptance  of   its  products, 

A)    Th«   Experimental   Production Plant  will  produce: 

Year Capacity Tons  Fibre 

1972 257 375 

1973 757 1125 

1974 1007 1500 

1) IBACSA will produce as follows: 

Year Capaci tv 

1970 107 

1971 307 

1972 507 

1973 757 

1974 1007 

C)     IBACSA can successfully substitute  Bolivian fibres  to 
replace  imported   fibres  in the manufacture of  sheets 
and  pipes,   to   the  following degree: 

Year South- -Af rican Canadian 

1972 507 repl aced 07 replaced 

1973 90% 107 

1974 957 157 

1975 957 207 

S 
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2.0 MARKETS     (cont'd) 

2.1 BOLIVIAN MARKF.T     (cont'd) 

2.1.5      Prices 
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a) General 

Asbestos  ore value  depends on  the  fibre,   length,  strength 
and  degree of  openness.     This value   is  defined by  tests 
made  in   the   laboratory  and  at  customers  plants.     The  data 
accumulated   is  Insufficient   to assess   such value. 

b) Prices   -   South Africa 

The price,   in U.S.   dollars,  of   the  South-Africa Crocidolite 
delivered   to   IBACSA  in  1970 was: 

Price  per 
short  ton 

CIF Matarani 
Peru Grade 

U> 

ML3 

m 
MS 6 

FS6 

240.25 

224.75 

204.00 

183.00 

163.90 

Freight   cost 
per   short   ton 
Matarani  to 

Cochabamba 

Pi 

si 

C> 

rice  per 
lort   ton 

CIF 
-ichabamba 

Price  per 
metric   ton 

CIF 
Cochabamba 

$       40.00 $ 280.25 $ 308.90 

40.00 264.75 291.75 

40.00 244.00 268.90 

40.00 223.00 245.75 

40.00 203.90 224.70 

Prices   -  Ungraded   Bolivian  Fibre 

The price  paid  in  J 970 by  the  Banco Minero de Bolivia  for  the 
unclassified   fibre   is   $b   1,800 per  metric   ton,   or 
U.S.   $153.05.     The  price  paid  for   the   unclassified   fibre by 
Fabrica   de   lepas de   Asbesto-Cemento   Ütokar   is approximately 
U.S.   $150.   per metric   ton. 

c)     Forecast   Selling Price 

As established  in  Phase   I,   Paragraph  8.2,   the  Bolivian  fibre 
is weaker   than  the  South African  fibre  and may therefore 
have  to   be  sold at  a   discount on  the  world market.      Until 
more valid   information  becomes  available,   the   following 
selling  prices,   f.o.b.   plant,   suggested  by Bolivia,   will 
be used   in  our studies. 

Long crude   libre,   not   milled $ 700.00/ton 
Bolivian      grade   li $ 215.00/ton 
Bolivian      urade   C $ 175.00/ton 
Bolivian     p.rade   1) $ 145.00/ton 

s 
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2.0 MARKETS     (cont'd) 

2. 2 LATTN AMERICAN  MARKET 

2.2.1      General 

The  growth and  development  of  Latin America will  result  in 
a  corresponding   increase  in demand  for asbestos  products 
as  expressed  by   Figure   I  -  Appendix  "B". 

Latin America  Asbestos   Imports  were   104,427   metric  tons 
(estimated)   In   1069 ;   an  increase  of   more   than   1007 over 
1962.     Total   consumption   in   I960  was   114,967   tons   (estimated), 
a   1007   increase   since   1964.      Table   II,   Appendix   "lì",   shows 
these  asbestos   imports  bv   countrv  of  ori pin,   for   1962   to 
1969. 

Of   the   104,427   tons  asbestos   imported  bv   Latin  America 
1969,   77,582   tons   or   747 was   supplied  bv  Canada. 

in 

Table   III,  Appendix   "B",   shows   the  quanti tv   of   asbestos 
imported  by Latin  American  countries   from  Canada,   bv   grade, 
for   the  years   1964   to   1969.     The   greatest   der.and   in  each 
country   is  for   grades  4  and   5.      In   1964,   these   grades 
formed   807 of   total   asbestos   imported   from  Canada,  while 
in  1969,   this   group   formed   997  of   total   asbestos   imported 
from Canada. 

The  increasing  demand  for  these  grades  reflects  the  growth 
of  the asbestos   cement  industry  in  these  countries. 

I 
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2.0 MARKETS     (cont'd) 

2.2 LATIN AMERICAN MARKET    (cont'd) 

2.2.2 Argentina 

a) Imports 

In 1969,   Argentina imported 16,452 metric tona of 
asbestos. 

The asbestos  cement industry accounts  for approximately 
80%  of   the  asbestos  consumed.     The  remaining  20% of  the 
market consists  of   the  manufacture  of   friction  products 
such as  brake  blocks,   linings  and  clutch  facings,  as 
well  as   the   production  of  electrical   and   thermal 
insulating  tapes,   gaskets,   wicks  and wick  packings, 
acoustical   insulation,   etc.     The   market   for   friction 
products  may  be   expected   to grow  considerably   as   the 
Argentine   automotive   industry   continues   its   rapid 
expansion.     Asbestos may   also   find  a market   as   filtering 
material   for   industrial   oil   purifiers. 

b) Consumers 

The  major  consumers of  asbestos  in Argentina  are: 

Cefico S.A., 
4 de   Febrero  240,   San Andres, 
Buenos Aires. 

Cofic  S.A.I.C. 
Iquazu 2493,   Haedo, 
Prov.   de  Buenos  Aires. 

Eternit Argentina  S.A., 
Esmeralda  15, 
Buenos M res. 

Monofort  S.A. I.C, 
25  de Mayo   26 7 
Buenos Aires. 

c) Producers 

Occurences of asbestos are known in Argentina.  No deposits 
are exploited.  None are expected to be brought in 
production in the immediate future. 

d) Crocidolite 

Crocidolite  use  in Argentina is  increasing each year and 
in 1969 accounted for 4.4% of  the asbestos market as 
compared  to 0.5%  in 1966.     All imports are  from South- 
Africa,   as  follows: 

Year Metric Tons 

1966 56 
1968 276 
1969 718 
1970 500 * 

* Monofcrt  S.A.I.C.   only. 

8 
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2.0 MARKETS     (cont'd) 

2.2 LATIN AMERICAN MARKET     (cont'd) 

2.2.3        Brazil 

a) Imports 

In 1969,   Brazil  imported  17,876  metric  tons of  asbestos. 
76%  of  imports came   from Canada,   5%   South Africa  and 
9%   the   United Statt-s. 

To qualify   for import  duty exemption,   the  Brazilian 
importers  are   required   to  procure   the  equivalent   of 
35%  of   the  quantity   imported  from   local  sources. 
However,   textiles   and   friction  products  are  made 
exclusively with   imported  asbestos. 

b) Duties 

Brazil  does  not  «rant   customs  duty   concessions   on 
asbestos   to  members   of   the   Latin   American  Kiee   Trade 
Area.     The   present   import   tax  levied  on asbestos   is 
33%   ad valorem whether   in  ore,   fibre   or powder.      An 
importer  can  import   chrysotile,   anthophyllice,   amosite 
and   croci do li te  duty   free   it   he   can   prove   Lo   t tie- 
authorities   that   he   has   purchased   Brazilian-produced 
chrysotile  and anthophyllite equivalent  to ZIZ   and 
14%   respectively  of   the   foreign  asbestos  he   intends 
to  import. 

c) Consumers 

Brazil   is   the  second  largest  consumer of asbestos  in 
Latin  America.    The   increase  in  imports and production 
in  recent  years  is   due   to  the  growing construction 
underway  in  Brazil.     The  main manufacturer  of   asbestos 
cement products  in  Brazil  is S/A Mineracao  de  Amianto 
of  Salvador. 

d) Producers 

Brazil produces suitable tonnage of asbestos. The 
quality of Brazilian fibre is lower than Canadian. 
It   is  widely used   for  asbestos  cement   products. 

•)     Crocidolite 

The   imports of crocidolite  into  Brazil were   760  metric 
tons   in  1963 and  746  metric  tons   in   1964.     From  January 
to August   1970,   imports of  15.4  metric  tons  of   crocidolite 
are   reported.     This   is  less  than   0.1%  of   the   asbestos 
market   in   Brazil.      This   market   could  probably   be   developed, 

S 



SURVEYER.   NENNIGER   & CHENEVERT   INC. 

Pag«  12 

2.0 

2.2 

2.2.4 

MARKETS     (cont'd) 

LATIN AMERICAN  MARKET     (cont'd) 

Chile 

a) Imports 

Chile   imported  8,618 metric  tons of  asbestos  in 1968; 
84%  originated  in  Canada.     Manufacturers of  asbestos 
cement  products  are   the   major   consumers  of   asbestos 
fibre.     Asbestos   is  also widely   used   in packing, 
brake   lining,   woven  goods   and   to a minor extent  in 
automobile   under-coatings. 

b) Crocidolite 

The  only available  data   for ciocidolite  use   in Chile 
are   34 7   tons   in   196 3 and  221   tons in  1964.     Import 
figures  for  the   last   few years  are not  broken  into 
asbestos  types. 

S 
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2.0 MARKETS     (cont'd) 

2.2 LATIN  AMERICAN  MARKET     (cont'd) 

2.2.5 Colombia 

a) Imports 

There   is  a  large   market  for  asbestos  in  Colombia at 
present.     However,   by  1972-1973,   Colombia  could 
supply  most  of   its   own asbestos  requirements.     A 
large   reduction  in   imports   is  expected. 

b) Duties 

Asbestos fibre falLs under Colombian Custom Heading 
25.24.  Customs duties are 5% ad valorem, and subject 
to payment of 307, previous deposit (refundable). 
It is still included in the list of free import items. 

c) Consumers 

The main  consumers  of  asbestos  in  Colombia are: 

Tonnage  consumed   (metric  tons) 

19b 7 

Eternit  Colombiana  S.A.     17,815 
Paveo S.A. 500 
Colombit  S.A. 750 
Repuestos  Colombianos Ltda.   350 
Rusco  de  Colombia  S.A. 304 

Total 19,719 

19b8 

11,499 
300 

1,200 
450 
250 

13,699 

1969 

9,650 
600 

1,424 
500 
425 

12,599 

I 
Eternit   produces   asbestos   cement  products. It is  by   far 
the   largest  user of   asbestos   in  Colombia. It imported 
in   1969  chrysotile   ot   grades   3,   4,   5   and  b and 45   tons 
of  amosi te. 

Colombit   S.A.   manufactures   cement  products.     In  1969,   it 
used  groups 4T3,   5A,  5D,   4TE,   C65 and  amosite. 

8 
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2.0 MARKETS     (cont'd) 

2.2 LATIN  AMERICAN   MARKET     (cont'd) 

2.2.5 Colombia     (cont'd) 

c) Consumers     (cont'd) 

Other companies using asbestos in Colombia are: 

- Paveo  S.A.   produces  asbestos-vinyl  tiles and  sheets. 
It uses   AZ  and   ZÜ   fibre. 

- Reco Ltda manuiactures  clutch,   discs  and brake  linings 
with  type   5R   fibre. 

- Ruscode   Colombia  S.A.   produces   clutch,   discs   and brake 
linings   with  5K,   7D and  7M  fibres. 

d) Producers 

Asbestos   deposits exist   in  Colombia,     Plans  exist   to 
bring into  production  at   the   latest  in  1973,   a   large 
deposit which will   fill   all   the  asbestos   requireinents 
of  Colombia.     Colombia  could  produce   fibre   for   the 
U.S.A.   and  Japan  markets. 

e) Crocido li te 

In 1969, crocidoiite accounted for 9.7% of the total 
asbestos market in Colombia. Imports of crocidoiite 

were: 

Year Metric Ton<- 

1963 1,669 
1964 762 
1967 1,756  * 
1968 454  * 
1969 1,226 
1970 2,300 * 

I 
* Used by Eternit Colombiana S.A. only. 

Imports of crocidoiite for 1970 were of grades 3Y and 4, 
Bostly from South Africa.  As crocidoiite use is 
prefered for some products, its market may expand. 

S 
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2.0 MARKETS      (cont'd) 

2.2 LATIN   AMERICAN  MARKET     (cont'd) 

2.2.6 Ecuador 

a) Imports 

In   1968,  imports were  1,125 metric tons.     In 1969, 
imports were 900  tons.     These were grades 4 and 5. 

b) Duties 

Asbestos  falls  under Ecuadorian  Custom Heading 194-6. 
Duties are  20%  ad  valorem plus   U.S.   $1.24  per 
kilogram. 

c) Consumers 

Eternit Ecuatoriana S.A. is the only one plant 
consuming asbestos fibre. They makes asbestos 
cement piping, tubing, roofing, wallsiding and 
other  asbestos  cement  products. 

d) Crocidolite 

No   crocidolite   is   imported  in  Ecuador. 

Ecuador  is  a member  of  LAFTA and  the   Andean  Group 
and   is  a potential   customer  for asbestos   from 
Bolivia. 

2.2.7        Mexico 

a) Imports 

Mexico is the  largest user of  asbestos   in Latin America 
importing over  37,000  metric   tons per  year.     The asbestos 
market   is expected  to  increase   12  to   15%  annually  for  the 
next   five   to   ten   years. 

b) Producers 

Asbestos occurences are known in Mexico. One mine scheduled 
to produce 300 tons per day should start production in 1971. 
A  second and   large   project  is  under   study. 

c) Crocidolite 

Mexico  imported   from South Africa  in   1963  -  2,696  metric 
tons   ot   crocidolite  and  - 590 metric   tons  in  1964. 
Mexican statistics  do  not  indicate   the  varieties of 
asbestos   fibre   imported. 

E 
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2.0 MARKETS     (cont'd) 

2.2 LATIN AMERICAN  MARKET    (cont'd) 

2.2.8 Peru 

*)     Imports 

Peru imported 4,239 metric  tons of asbesto« in 1967 
and 3,966   tons in 1968.     There  are no comparative 
figures  available   for 1969. 

b)     Crocldolite 

Peru imported from South Africa 227 metric  tons in 
1963 and 296  metric tons  in  1964. 

I 
I 
I 
I 
I 
I 
I 
I 

2,2*9 Venezuela 

a) Imports 

Venezuela  imported  in 1969  -     4,673 metric  tons of 
asbestos  fibre.     88%  came   from Canada and  11% 
from South  Africa. 

b) Consume rs 

Consumption   is  about  two-thirds  of groups  4  and 
5 and  one-third of  groups  6   to  9.     About   two- 
thirds  of   the  market  is   tied up with  Canadian 
suppliers   and  the   remaining one-third  is  open  to 
independents. 

c) Crocidolite 

There  is  no   breakdown as   to varieties of  asbestos 
imports   in   Venezuelan  customs  statistics.     No 
record of   crocidolite   imports  are available. 

2.2.10       Estimated  Crocido] ite  Potent ia 1  Market   in  Latin  America 

We forecast   the   growth  and  market   penetration   of   the Latin 
American  asbestos markets  by   bolivian  fibres  as   follows: 

I 
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2.0              MARKETS (cont 'd) 

2.2              LATIN AMERICAN MARKET     (cont'd) 

2.2.10      Estimated Crocidolite  Potential Market In Latin America  (cont •li) 

Total Croc :idolite Potential Marke t  for 
Asbestos Consumpt ion Bolivian   Fib re 

Consumption 
% of 
Crocidolite 

Country Year tons % Tons Consumption Tons 

Argentina 1969 16,452 4.4 718 0 0 

1970 18,000 5.0 900 0 0 

1971 19,500 5.0 975 Ü 0 

1972 21,000 5.5 1125 0 0 

1973 22,500 5.5 1240 2 25 

1974 24,000 6.0 1440 5 72 
1975 26,000 6.0 1560 8 125 

1976 28,000 6.0 1680 10 168 

Irai 11 1969 17,876 
1970 18,000 0.2 31 0 0 

1971 18,400 0.6 108 0 0 

1972 18,800 1.0 188 0 0 

1973 19,200 1.5 288 2 5 

1974 19,700 2.0 394 5 20 

1975 20,200 2.0 404 8 32 

1976 21,700 2.0 4 34 10 43 

Chil« 1972 9,000 16.0 1,440 0 0 

1973 9,300 16.0 1,490 2 30 

1974 9,600 16.0 1,530 5 76 

1975 10,000 16.0 1,600 8 128 

1976 10,400 16.0 1,664 10 166 

Colombia 1969 12,599 9.7 1,226 0 0 

1970 12,800 18.0 2,300 0 0 

1971 13,000 18.0 2,340 0 0 

1972 13,300 18.0 2,380 0 0 

1973 13,600 18.0 2,440 0 0 

1974 14,000 18.0 2,510 0 0 

1975 14,500 18.0 2,600 0 0 

1976 15,000 18.0 2,700 0 0 

s 
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2.0 MARKETS     (cont'd) 

2.2 LATIN AMERICAN MARKET    (cont'd) 

1      Estimated Crocidolite Put ¿ntial Market in Latin Aaerica  ( [cont'd) 

Total Crocidolite Potential  Market   for 
Asbestos Consumption Bolivian Fibre 

Consumption 
1  of 
Crocidolite 

Country Year tons % Tons Consumption Tons 

Ecuador 1969 900 0 0 0 0 
1970 920 0 0 0 0 
1971 940 0 0 0 0 
1972 970 0 0 0 0 
1973 1,000 2 20 100 20 
1974 1,040 4 42 100 42 
1975 1,080 5 54 100 54 
1976 1,130 6 68 100 68 

Umico 1971 37,000 5 1 ,850 0 0 
1972 42,000 5 2 ,100 0 0 
1973 48,000 5 2 ,400 2 48 
1974 54,000 5 2 ,700 5 135 
1975 61,000 5 3 ,050 8 244 
1976 69,000 5 3 ,450 10 345 

P«ru 1972 4,000 7.5 300 0 0 
1973 4,200 7.5 315 2 6 
1974 4,400 7.5 330 5 16 
1975 4,700 7.5 353 8 28 
1976 5,000 7.5 375 10 37 

Veneiuela 1969 4,673 11.0 514 0 0 
1970 4,900 11.0 539 0 0 
1971 5,100 11.0 561 0 0 
1972 5,300 11.0 583 0 0 
1973 5,600 11.0 616 2 12 
1974 5,900 11.0 649 5 32 
1975 6,300 11.0 693 8 55 
1976 6,700 11.0 737 10 73 

! 
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2.0 MARKETS     (cont'd) 

2.3 NORTH AMERICAN  MARKET 

2.3.1 Canada 

In 1969,   Canada  consumed 63,500 metric  tons of asbestos. 
2,768 metric   tons   (estimated)  or 4.4%  was  crocidolite. 
This  crocidolite  market has been  stable  over the  past 
decade.     Import   figures for crocidolite  are: 

Year Metric Tons 

1963 1,819 
1964 2,544 
1965 N/A 
1966 2,976   (est.) 
1967 2,927   (est.) 
1968 2,740 
1969 "\768  (est.) 

2.3.2 United States  of America 

The  U.S.A.   is  the   largest consumer  of  asbestos fibre  in 
North America.      Its  apparent  consumption was  711,520 
metric tons   in  19b9.     They imported b30,089 metric  tons 
and exported   32,815   nitric  tons.     The   market  has   been 
very  stable   for   the   past  decade.     9, 8ÜU   metric   tons 
(1.4%)  was  crocidolile   representing   the   largest  market 
for  crocidolite   in  North and South  America.     Although 
the   tonnage  of   crocidolite  dropped   to  9,80U metric   tons 
in 1969  from 12,741   tons  in 1968,   It  is  still a very 
large market. 

Import figures  for  the U.S.A.  are: 

Year Metric Tons 

1963 12,729 
1964 * 22,490 
1965 * 21,165 
1966  * 26,995 
1967 13,532 
1968 12,741 
1969 9,800 

* Figures  lor 1904 - 1966  are high duu  to 
government stockpiling. 
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2.0 

2.3 

2.3.3 

MARKETS    (cont'd) 

NORTH AMERICAN MARKET     (cont'd) 

Estimated Crocidolite  Potential 
Market  in North America  

Total 
Asbestos Crocidolite Potential Market for 

Consumption Consunption Bolivian Fibre 

% of 
Crocidolite 

Country Year Tons 7. Tons Consumption Tons 

Canada 1969 63,500 4.4 2,768 0 0 
1970 65,000 4.4 2,850 0 0 
1971 66,000 4.4 2,930 0 0 
1972 6'i.OOO 4.4 3,040 0 0 
1973 71,000 4.4 3,120 2 62 
1974 73,000 4.4 3,210 5 160 
1975 75,000 4.4 3,300 8 264 
1976 77,500 4.4 3,400 10 340 

U.S.A. 1969 711,520 1.4 9,800 0 0 
1970 713,000 1.4 9,982 0 0 
1971 715,000 1.4 10,010 0 0 
1972 717,000 1.4 10,936 0 0 
1973 720,000 1.4 10,080 2 202 
1974 723,000 1.4 10,122 5 506 
1975 726,000 1.4 10,164 8 813 
1976 730,000 1.4 10,220 10 1022 

2.3.4 Summary  of Nortli American Potential  Market 
for Bolivian Crocidolite Fibre in Metric Tons 

Year Canada U.S.A. Total 

1972 0 0 0 

1973 62 202 264 

1974 160 506 666 

1975 264 813 1,077 

1976 340 1,022 1,362 
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2.0 

2.4 

MARKETS  (cont'd) 

COMBINED BOLIVIAN, LATIN AMERICAN 
AND NORTH AMERICAN POTENTIAL 
MARKET FOR BOLIVIAN CROCIDOLITE FIBRE IN METRIC TONS 

Latin North 
Y««r Bolivia America America 

1972 401 0 0 

1973 775 146 264 

1974 1,128 393 666 

1975 1,277 666 1,077 

1976 1,277 900 1,362 

Total 

401 

1,185 

2,187 

3,020 

3,539 

I 

I 
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I 
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2.5.2 
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MARKETS     (cont'd) 

TRANSPORTATION 

To Domestic Market 

The two main Bolivian buyers of asbestos are located in 
the Cochabamba region.     Shipping cost should not exceed 
$0.15 per metric  ton.     The  other Bolivian users  could be 
served by  rail from Cochabamba railway station at an 
estimated cost of  $1.35  per ton. 

Shipping for the  Export  Market 

Shipping  to  the  foreign  customers would be: 

a) by rail  from Cochabamba  to Antofagasta,   Chili,   at 
a cost of $44.00  per metric  ton. 

b) by sea from the  port of Antofagasta,   Chili,   to   the 
export destination. 

CONCLUSIONS 

Markets exist for crocidolite  in liolivia and  in all 
major countries using  asbestos  in North and South 
America. 

As  soon as  it  can  be  demonstrated that   the  Bolivian  fibre 
can  replace   the   South  Afric¿in  asbestos,   Bolivia should  be 
able  to  gain enough  of   the   market  to  support  an  asbestos 
mill of   150Ü  tons   per   year. 

The  foreign markets  are   lavourabls   located with  respect 
to  a Bolivian source   of   supply,   which  should   result   in 
a lower CIF price   for  crocidolite.     Bolivian  crocidolite 
should be   competitive  with   that  of South Africa provided 
that  the quality  of   the   fibre  is demonstrated  acceptable. 
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3.0 GEOLOGY 

3.1 ADDITIONAL EXPLORATIONS 

As of January 15, Surveyer, Nenniger 4 Chenevart Inc. 
were not informed of additional explorations or drillings 

carried out. 

The following data was extracted from previous reporta, 
including our Pliase 1 report: "Experimental Production 

Plant for Asbestos Processing". 

3.2     OCCURENCES 

3.2.1   General 

All mining is done on concessions which have been awarded 
by the Government.  The exact boundaries of these 
concessions are not known (see Sketch No. 3).  The 
concessions are merely defined as being a number of 
hectares in a certain region and the annual nominal 
lease payments are based on that number.  It is probable 
that boundary disputes will arise in Hie event that any 
significant discoveries are made or if ttie economic 
outlook for the known deposits improves considerably. 

The crocidolite is generally found in a series, of 
quartzites and iron-bearing sandstones.  Overlying 
these rocks is a black, argillaceous shale followed 
by a dolomite.  The thickness of the quartzites and 
sandstones varies and in one adit on the San Francisco 
concession, they were exposed tor sixty metres. 

The structural geology oi the area is extremely complex. 
Numerous folds were observed as well as extensive 
faulting.  The dense growth and overburden make it 
difficult to do any detailed interpretation of the area. 

The fibre veins are very irregular in their number and 
orientation.  In some locations they are conformable 
with the bedding planes and in others at right angles 
to the beds.   Frequently the orientation is neither 

one nor the other. 

I 
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3.0     GEOLOGY  (cont'd) 

3.2     OCCURENCES  (cont'd) 

3.2.2 Filadelfia Concession 

Several scattered veins were observed around the pit. 
It is claimed tliat there are veins of long fibre in the 
pit floor which are now covered with soil and waste from 
veins which were easier to get at in the walls of the 
excavation.  There is possibly some justification for 
believing this claim as several rocks were accumulated 
in one area which contained good fibre but which would 
have required crushing tu liberate. 

The types of fibre included cross libre, slip tibre and 
mass fibre with the Litter being mo.-.t predominant.  A 
good percentage of the fibre contained in tue uard rock 
which could not be hand-cobbed without drilling, blasting 
and crushing was cross fibre and thus this type may 

increase with depth. 

3.2.3 San Fr an c is co Co n_c e s_s i on_ 

Almost all fibre was of the mass variety.  In all of the 
underground workings, extremely wet conditions prevailed 
and the fibre was saturated, but the bulk of the fibre 
was less than twelve millimetres. 

I 
3.2.4   Tres Ami^os Concession 

The fibre is generally all of the mass variety and short. 
Only one vein containing fibre greater than twenty-five 
millimetres was observed and it was located in a steep 

face. 

All the workings at Tres Amigos were surface showings and 
the fibre was being recovered from unconsolidated material. 
A notable characteristic of the fibre exposures at 1res 
Amigos is that all will require substantial amounts of 
overburden to be removed if fibre production is to be 
increased. 

8 
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3*°     GEOLOGY  (cont'd) 

3.3     ORE RESERVES 

No geological mapping and drilling has been made on the 
three main concessions.  The information available on 
the quantity of ore present and the quantity contained 
is as follows: 

3.3.1 Filadelfia Concession 

From what could be observed, it would appear that the 
Filadelfia mine offers the best possibilities of any 
of the properties visited for fibre in the quantities 
required. 

3.3.2 San  Francisco  Concession 

The  ore  reserves calculated by CEOBOL,   (Servicio Geologico 
de  Bolivia)   during  their  geological  survey  in  1967,    »uggested 
that  the   greatest   tonnage   of   reserves was   located  on   the 
San  Francisco  property.      If   this  is   in   fact   the   case   and 
it   is   desired   to  supply   a   substantial   portion   of   the   fibre 
requirements   for   the   experimental   plant   from   this   deposit, 
then,   considerable   thought   and  money  is   going   to  have   to 
be  allocated   tu  provision   ui   access,   definition   of  ore 
blocks   and  methods  ul   mining. 

313•3 Tres  Amigos   Concession 

The  economic  attractiveness  of   the  Tres Amigos deposita 
would  appear   to  be   rather   limited pending  further 
exploration  and  development. 

8 
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GEOLOGY (cont'd) 

ASBESTOS FIBRE 

From the two tons hand picked ore sample during Phase I 
of the project, the fibre was recovered as follows: 

3.4.1   Fibre Yield 

Fibre Recovery 

Location 

Filadelfia Mine 
(rock sample) 

Filadelfia Mine 
(fine ore) 

San Francisco Mine 
(fine ore) 

Tres Amigos Mine 
(fine ore) 

Location Grade 
A & B 

Filadelfia Mine 
(rock sample) 4.23 

Filadelfia Mine 
(fine ore) 2.90 

San Francisco Mine 
(fine ore) 0.22 

Tres Amigos Mine 
(fine ore) 0.49 

Grade 
A « B 

11.1% 

6.2 

0.8 

2.6 

Grade 
C 

18.38 

4.63 

2.SI 

Grade 
C 

39.3 

16.4 

13.7 

Grade 
D 

23.36 

15.79 

Grade 
D 

54.5 

82.8 

•3.7 

Total 

11.02% 22.87?        38.12% 

25.49 46.77% 

28.21% 

18.86% 

Total 

28.9% 60.0% 100.0% 

100.0% 

100.0% 

100.0% 
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4. Ü LOCATION,   CLIMATE,   CM [MUNI CAT ION  AND  FACILITIES 

4.1 LOCATION 

4.1.1 Mine 

The  deposits  are   Located in  the  Alto Chapare  region of 
Bolivia,  about  one  hundred kilometres northeast  of 
Cochabamba,   in  a   zone  which has  long been known   for 
its  surface  showings of   crocidolite  asbestos. 

4.1.2 Plant  Site 

The   site   selected   by   for   the  experimental   production 
plant   is   located   abouL   nine  kilometres  from Coctiabaniba 
on   the  road  to  Villa-Tunari  and  three  kilometres   from 
Sacaba,   the  nearest   town.   (See   sketches No.   1   and   No.   2) 

Cochabamba,   with   a  population   of   1J 7, OUvJ   is   the 
second  largest   udivi.m   city.      It:,   aUifudo   is   2300 
metres  above   sea   Level.      The   city   is  well   developed 
and   include   hospital;;,    schools,   churches,   stores, 
recreationai  facilities  and  hotels. 

Sacaba is  a town with  a population  of  3,500. 

4.2 CLIMATE 

4.2.1 Mine 

The Alto Chapare region receives the greatest amount of 
rainfall of any region in Bolivia with an annual average 
of approximately 4,000 millimetres. Most of this falls 
during the period from December to ; larch inclusive. At 
that time of the year, it is almost impossible to carry 
on normal  mining  operations. 

Dense  growth  covers  most  oi   the   region except   for  those 
steep   slopes where  erosion  has  occurred due  to   the  slide 
of water  saturated  material. 

4.2.2 Plant   Site 

The   plant   site   area   is   considered   as a sub-tropical 
region,   with inland  temperate   climatic conditions. 
Average  annual   rainfall   is  300 mm.   with approximately 
80  days  of   intermittent   rains   between November   and Marcii. 
Minimum and maximum temperatures   recorded were 
respectively  11°C  and   28"C with  mean  temperature  of  17°C. 

8 
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4.0 LOCATION,  CLIMATE,   COMMUNICATION AND  FACILITIES     (cont'd) 

4.3 COMMUNICATIONS 

4.3.1 Road 

The Cochabamba - Villa Tunari road will be the main road 
connecting the plant with the mine.  It is scheduled to 
be completed before the end of 1971.  66 km have been 
asphalted, 24 km have gravel surface and 36 kn are still 
to be constructed. 

From Cochabamba, roads and highway truck transports connect 
all the major cities of Bolivia. 

4.3.2 Railroad 

Cochabamba has rail connections to the Chilean ports of 
Arica and Autofagosta on the Pacific Coast.  It has rail 
connections with the Bolivian Markets. 

4.3.3 Airlines 

The  City of  Cochabamba  is  served by  the  Bolivian Airlin« 
with  regular  services  from   La  Paz the Capital. 

4.4 

4.5 

POWER 

Supply of power to the experimental production plant is 
based on availability from the existing sub-station. 

WATER 

Water  supply is assumed based  on deep wells and a pumping 
station  to  be installed  on  the  site. 

S 
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DESIGN  CRITERIA 

MINE 

Contractual  Obligations 

The   following  criteria were extracted  from the mining 
program submitted  bv  Bolivia   (Appendix "C"),  and  the 
limited  available  geological  data  summarized  in  Section  3 
of   this   report. 

Ore   Reserves 

Unknown. 

Ore  Value 

Unknown. 

Fibre  Content 

a)     Filadelfia  Concession Unknown 

b)  San Francisco Concession  Estimated by our geologist 
as probably 3-5% 

c) Tres  Amigos   Concession 

d) Bolivian  Estimate 

e)     As   estimated  by  our 
geologist  based   on 
surface  examination 
of   the  showings,   audits 

Unknown 

6% (as extracted from Bolivia 
Mining Program) 

4% 

5.1.5       Fibre   Recoverv 

The  mining program proposes  that   fibre bearing rocks be 
hand  cobbed  by workers  from  the  blasted  face.     We  estimated 
that   the   fibre   recovery  of   that   operation,  based  on our 
review  of  available   information: 

a) Filadelfia Concession 70% 

b) San Francisco Concession 60% 

c) Tres Amigos Concession 50% 

Humidity Content 

a) In the Ore 20% 

b) In the Concentrate       5 - 10% 
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5.0 DESIGN  CRITERIA     (cont'd) 

5.1 MINE      (cont'd) 

5.1.7     Concentrato   Fibre   Content 
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The   two-ton  experimental  sample  was  carefully  picked  by an 
experienced   geologist   to obtain  the   best representative "ore 
available   and   the   type   of   raw material  to be  delivered  to 
the   plant". 

In   consultation  with   our   geo lop, ist ,   we  estimated   the average 
fibre   content   in   the   concentrate   to   be  produced   by   the mining 
operations  and   to  be  delivered   to   the   plant,  as   follows: 

a) Filadelfia Concentrate 

Test  Result     -     Rock 
Fine  Ore 

b) San Francisco Concentrate 

Test  Result     -     Fine  Ore 

Estimated  Fibre   Content 

c) Tres  Amigos  Concentrate 

Test  Result     -     Fine   Ore 

Estimated   Fibre   Content 

d) Contractual  Obligations 

38.12% 
46.77% 

28.21% 

20.01 

18.86% 

12.5% 

Under   the  terms  of   the  contract   between  Surveyer,  Nenniger 
&  Chenevert   Inc.   and  UNIDO,   the   experimental   production 
mill   is   to be   provided with   40-95%  asbestos   content  ore. 

The  above assumptions,   based   on   test   results   of   Phase  I, 
indicate   that   concentrate  of   12.5%   to 30.0%  would  be 
supplied  under   the  mining program  proposed. 

5.1.8 Concentrate   Size 

The   concentrate  maximum  size, will   be   30 cm supplied  to the mill 
as  per   the   mining   program proposed   bv  3olivia. 

5.1.9 Mine   Schedule 

As  per   the  mining  program proposed   by  Bolivia,   the  mine will 
work  one   8 hour  shift   (7  effective  hours)  per day,   six days 
per  week and  ten months   or 250  operating days  per  year. 

9 
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5.0   DESIGN CRITERIA  (cont'd) 

5.2   MILL 

5.2.1 Production Rate 

a) Contractual Obligation 

The  mill   is  to be designed  to produce   1500 tons  of 
asbestos   fibre per year,  from 40 - 95% concentrate. 

b) Design  Basis 

For   the   purpose   of   this   study  and  based   on  the  test 
results  of   Phase   I,   the  flowsheet  and  mill  layout were 
prepared   to  produce   1500  tons   of  asbestos   fibre   per 
year  when   supplied  with  a   12.5  to  30.0%   concentrate. 

5.2.2 Fibre Dintribut ion 

a) Contractual Obligation 

The   percent   distribution  of   Bolivian Asbestos  in th« 
mill product was  to  be  as  follows: 

Grade  A     -     Not   less   than 12% 

B     -     Not   less   than 40% 

C     -     Not   less   than 30% 

D     -     Not   less  than 18% 

b) Flowsheet   Design 

The test results of Phase I indicate that the fibre 
distribution would be: 

Grade A & B Up to 15% 
Grade C 10 - 40% 
Grade D     50 - 85% 

5.2.3 Flexibility 

Unless  the  criteria are   firmly established,  we  believe  to the 
best   of   our   ability   that   the.  original mill  will not   be  able 
to do  the   i ob   intended.     Based   on   our   careful   analysis  of 
the  situation   we   recommend   that   the   mill   be   designed   for 
flexibility   which  would    include   ability   to   cope   with: 

a) the   extreme   variations   between   the   character ist ics   of 
the   ore   from  the   three   concessions; 

b) the  variation  of   concentrate   fibre   content   between 
ores   of   the   three   concessions. 

g 
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5. DESIGN CRITERIA       (cont'd) 

5.2 MILL      (cont'd) 

5.2.3        Flexibility        (cont'd) 

c) total   lack  of   information on type  and  quality of  ore 
to be   found   below  the   surface. 

d) probable   large  variation  of   fibre  concentrate  content 
between  each   truck   shipment  produced under   the  proposed 
mining  program. 

We recommend   that   ore   reserves  and  mining  methods  be  esta- 
blished   before   taking  any  other  steps. 

In these  cases where   flexibility would   require   additional 
equipment   over   our  contractual   obligations,   the   flowsheet 
and plant   layout   shoe hi   contain  provision   for   such  addition 
and  the   additional  costs   should  be  defined   for   consideration. 

Equipment   supplied   should   be   limited   to   the   contractual 
obligations  until  such   time   that   additional   costs   required 
for   flexibility   be  approved   by  INIDO.     However,   the   financial 
studies   should    include   thi    cost   of   such   provisions. 

I 
5,2.4        Plant   Schedule 

The mill   will   operate   500  days per  year,   8  hours  per   day 
(7  effective  working  hours),   and  six  days  per  week,  as  per 
information  received  during  our visit  to  Bolivia. 

I 
8 
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5.0       DESIGN  CRITERIA     (cont'd) 

5. 3       TONNAGE TO   BE  PROCESSED 

The mill   flowsheet  and   plant  layout   are designed  to process 
either a  concentrate   from any of  the   three  concessions  or  a 
combination  of   concentrates  from  the   three  concessions.     The 
mill   feed   tonnage   to   be  processed and  design plant  capacity  for 
the alternatives are  as   follows: 

METRIC TONS 
San    Tres 

Required  Filadelfia Francisco Amigos 

Fibre Yearly Production 

Fibre Dally Production (300 days) 

Fibre Required Dailv 
5 tons / 857 mill recovery 

(1) Dry Concentrate Required Daily 

(a) with Contractual Fibre 
Content of 40% 

(b) with Indicated Filadelfia 
@ 30% 

(c) with Indicated San 
Francisco @ 20% 

(d) with  Indicated  Tres 
Amigos @  12.5% 

(2) Wet Concentrate Required Daily 
Item (1)  10% humid i tv 

(3) Hourly Mill Feed Wet 
Item (2) II   hours shift 

Average Mill Feed (Wet) 
3 Concessions 
3.13 + 4.68 + 7.5/3 

Design Dry Mill Feed Selected 
in Tons per Hour 

Maximum Fibre Production per 

Shift 

1500 

5 

5.9 

14.8 

I 39 

It.6 

29.5 

5% 47.2 

16.2 21.8 32.8 52.5 

TPH TPH TPH TPH 

2.31 3.13 4.68 7.5 

5.1 

5.0 s.o 5.0 5.0 

12.0 t.o 6.0 3.7 
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5.0 DESIGN CRITERIA  (cont'd) 

5.3 TONNAGE TO BE PROCESSED (cont'd) 

METRIC TONS 

Required Filadelfia 
San 

Francisco 
Tres 

Amigos 

Concentrate Content 
in % 40 30 20 12.5 

Design Mill Feed (Dry) 
in Tons per Hour 5 5 5 5 

Tonnage processed (Dry) 
per one 8-hour shift 35 35 35 35 

two 8-hour shifts 70 70 70 70 

three 8-hour shifts 105 105 105 105 

Tonnage processed (Dry) 
yearly (300 days): 

one 8-hour shift  10,500     10,500 

two 8-hour shifts  21,000     21,000 

three 8-hour 
shifts 31,500     31,500 

Fibre produced per 
day: 

one 8-hour shift      11.9 

two 8-hour shifts     23.8 

three 8-hour 
shifts 35.7 

8.9 

17.9 

26.8 

Fibre produced 
yearly: 

one 8-hour shift   3,570      2,678 

two 8-hour shifts  7,140      5,355 

three 8-hour 
shifts 10,710     8,033 

10,500  10,500 

21,000  21,000 

31,500  31,500 

6.0 

11.9 

17.9 

3.7 

7.4 

11.1 

1,785        1,313 

3,570        2,625 

5,355        3,938 

I 
I 
I S 
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6.0 

6.1 

PROPOSED OPERATIONS 

MINING 

Our contractual obligations include: 

"Assessment of the cost of ore or ores delivered 
to the Plant based on present or suggested 
improved future min in  and transportation 
methods after consultât ion with existing 
producers and Bolivian Government authorities." 

We studied the mining program submitted bv Bolivia Csee 
Appendix "C") and have the following comments: 

a) The principle of the mining program is sound. The 
feasibility of continuously moving mining equipment 
from one pro^ertv to the other is doubtful. 

b) The mining program and costs thereof are based on 
the production of 40 - 95' asbestos ore concentrate. 
They should be revised for the 12.5 to 30.0/Ó 
concentrate as indicated by test results of Phase I. 

c) Methods of removal of material from the blasted face, 
crushing and screening; to a maximum size of JO cm. 
disposal of waste and overburden should be detailed. 

d) The iiand cobbing, operations should be mechanized. 

e) Drying and storing of concentrate prior to Lrucking 
to Cochabamba should be further investigated.  Shelter 
for concentrate during the rainv season might be needed. 

£) A time study should clarifv the trucking costs of 
concentrate to Cochabamba, estimated at more than 
$5.00/ton. One or two additional trucks might be 
needed. 

g)  The provisions of $5,000.00 might be sufficient to 
build the access road to the Filadelfia concession. 
A much larger sum will be needed to gain access to 
the other concessions. 

h)  No provisions were made to remove the overburden at 
the three concessions or to develop the San Francisco 
and Tres Amigos concessions as may be required. 

i) Provisions slum l'I he made to mix the concentrate from 
the three concessions.  Sue li mixing should be done 
beforj the concentrate is delivered to the plant. 
Provisions suggested to he made by Bolivia and included 
in the mill flowsheet and plant layout are not 

sufficient. 

S 
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6.0 PROPOSED OPERATIONS  (cont'd) 

6.1 MINING (cont'd) 

Until the above items have been clarified, we cannot 
positively assess the cost of ore delivered to the 
plant. We believe it is necessary that: 

a) Sufficient ore reserves be established bv supervised 
drilling and exploration. 

b) The decision be taken that the Filadelfia concession 
be the first brought into production for the 
following reasons: 

i) Filadelfia Is the only one readily accessible; 

ii) Amount of overburden to remove is small; 

iii) Development work required is much less than 
for other concessions. 

c) The title of the Filadelfia concession be cleared, 
its boundaries defined and well established. 

d) A contract be entered with the Owner of the Filadelfia 
concession before the design starts. 

•)  A complete and detailed mining plan for the Filadelfia 
concession be prepared. 

I 
I 
I a 
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6.0 

6.2 

6.2.1 

PROPOSED OPERATIONS  (cont'd) 

PROCESS  (See Flowsheet Drawing No. 1) 

Crushing and Drying 

The mine truck will dump the concentrate into a 15 
metric t jns concrete hopper. An apron feeder will 
deliver the concentrate into the jaw crusher. 

At the rate of 5 tons per hour, a belt conveyor will 
deliver the crushed concentrate to the secondary 
crushing station. 

The concentrate will be crushed and dried in a 
combination crushing-drving unit. 

The combined crushing-drying operations, supplemented 
by the mechanical and pneumatic swirling action inside 
the crusher-dryer, will tend to reduce the moisture 
content of the concentrate from about 10% to about 1.5%. 

6.2.2   Milling 

The mill flowsheet has been laid out to recover approxi- 
mately 85% of fibre.  The mill feed has been set at 5 
metric tons per hour of concentrate. 

Long crude fibre will not be milled.  We estimated 25 tons 
will be produced and sold yearly in the world markets. 

The mill is designed to produce three Bolivian grades 
of fibre, groups B, C and Ü.  The flowsheet permits 
their production simultaneously. 

The following basic operations are incorporated in the 
flowsheet: 
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6.0    PROPOSED OPERATIONS  (cont'd) 

6.2    PROCESS  (See Flowsheet Drawing No. 1) 

6.2.2  Milling 

The fibre will be liberated from the concentrate and 
aspirated.  This function will be performed in the 
rock circuit. 

The fibre will be cleaned and graded. This 
function will be performed in the fibre circuit. 

a)  Rock Circuit 

The mill will have one rock line.  Its design 
capacity is 5 tons per hour of concentrate 
containing 12.5 to 30.07,  fibre. 

Two principles were followed in the design; 

Free fibre is aspirated as soon as possible 
after liberation. 

- Subsequent re-treatment of rock is done 
only after free fibre has been removed. 

The free fibre in the concentrate received at 
the mill will be aspirated on the first screen. 

The concentrate will then go to the first crushing 
stage, Hazemag impact crusher.  The fibre freed 
by that operation will be aspirated from the second 
screen. 
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6.0 

6.2 

6.2.2 

PROPOSED OPERATIONS  (cont'd) 

PROCESS  (cont'd) 

Milling (cont'd) 

a)  Rock Circuit  (cont'd) 

The concentrate will go to the second crushing stage, 
another Hazemag impact crusher.  The fibre freed there 
will be aspirated from a third screen. 

The undersize of all screens will be collected and 
sent to tai 1 i ngs. 

b)  Fibre Circuit 

The mill will have three fibre lines and a provision 
for a fourth one to produce the cleanest and 
strongest fibres possible from Bolivian ore. 

Cleaning of fibre will be done on screens for 
granular material and paddle trommels for fines and 
dust. 

Two graders have been Included to give increased 
flexibility for the production of grades H, C and 
D products.  Graded fibre will be stored in bins. 
From the bins, the fibre will be conveyed bv a 
mixing screw to a screw packer.  The fibre will 
be packed in jute bags. 

The fibre will be stored in the fibre warehouse. 
Bagged fibre will be loaded directly from warehouse 
into trucks. 

B 
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6.0 PROPOSED OPERATIONS     (cont'd) 

;..3           EQUIPMENT INCLUDED  AS  PER CONTRACTUAL 
AND  PROPOSED ADDITIONS  

OBLIGATIONS 

Item Contract     Additional 
Quanti tv     Capacitv   on 

Flowsheet 

Apron Feeder        1 

Primary 1 
Crusher 

Rock  Screens        2 

Crusher-Dryer      1 

Iapact Crusher   1 

Paddi« 
Tr orane la 

Fibre 
Screens 

Cyclone 
Collectori 

Air Locks 4 

Graders 2 

Mixing Screw 1 

Screw Packer 1 

Increased 
Size 

tes 

Reasons 

Due to larger feed size of 
concentrate to be processed, 
Bolivian request. 

More tonnage to be processed 
due to 12.5 to 30.o7 
concentrate. 

More tonnage to be processed 
due to 12.5 to 30.0% 
concentrate. 

More tonnage to be processed 
due to 12.5 to 30.0Z 
concentrate. 

More tonnage to be processed 

due to 12.5 to 30.07 
concentrate. 

More tonnage to be processed 
due to 12.5 to 30.0? 
concentrate. 

More tonnage to be processed 
due to 12.S to 30.0• 
concent rate. 
The sixth one Is required at 
a later stage and not 
contracted for. 

More tonnage to be processed 
due to 12.5 to 30.01 
concentrate. 

8 

1 
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6.0 

6.3 

PROPOSED OPERATIONS  (cont'd) 

EQUIPMENT INCLUDED AS PER CONTRACTUAL OBLIGATIONS 
AND PROPOSED ADDITION'S 

Item       Contract Additional     Reasons 
Quantity Capacity on 

Flowsheet 

Elevators 

Pipe and 
Ducts 

Lot Increase 

Dust  Filter    22,500 cfm    7,500 cfm 
Complete 

Rock 
Chutes 

Fibre 
Chutes 

Conveyors - 

Lot 

Lot 

Increase 

Increase 

Rock      2 
Fibre    2 

Bins 

Concentrate 
Storage Bins Ut 

One  for more tonnage  to  be 
processed due  to  12.5   to 
30.0%  concentrate. 
One  suggested  hv   Bolivia. 

More   tonnage   to  be  processed 
due  to  12.5  to   30.07 
concentrate1. 

More   tonnage   to  be  processed 
due  to  12.5   to   30.07 
concentrate. 

Due   to  provisions   for   third 
impact  crusher. 

Due   to provisions   for   third 
rock screen,   fibre   screen, 
paddle  trommel   and   fifth 
cyclone collector. 

Two  suggested by  Bolivia. 

Suggested by Bolivia. 

The additions as  recommended 
are  to enable a maximum 
fibre  recovery and  a   clean 
product   from   the   indicated 
ores.     Some degree  of 
flexibility  has   been  pro- 
vided   to  allow  for  other 
conditions which differ   from 
the contractual   criteria. 

S 
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6.0 PROPOSED OPERATIONS     (cont'd) 

I 

6.4 EQUIPMENT 

The  following equipment  selected   for  the Experimental 
Production Plant  supersedes   the  equipment  selected  by 
Surveyer,  Nenniger &  Chenevert   Inc.   under  their contractual 
obligations  for Phase   IV.     The  selection provides  for pro- 
cessing more  tonnage  than contracted   for,   because of   the 
lower  fibre  content.       (See  al&o   Section  5  - Design Criteria.) 

6.4.1 Apron Feeder 

One medium duty apron  feeder  450 mm wide and  4.0 metres   long, 
having one  piece  cast  manganese   steel  pans  driven  by  electric 
motor  designed   to  have   feeder   capacity of   25  metric   tons  per 
hour of  wet  asbestos  ore  weighing   1600 kg/cubic  metre. 

(This  apron  feeder  supersedes   the   vibrating  grizzlv   included 
in Annex  "F" of  contract  between  UNIDO and  Surveyer,   Nenniger 
S Chenevert   Ine.) 

6.4.2 Primary  Crusher 

One 250 mm x 500 mm jaw crusher. Capacity 25 metric tons. 
Crusher setting 50 mm. 

This large crusher Is required to handle the 30 cm size 
concentrate selected bv Bolivia. (See Appendix "B".) A 
smaller 250 mm x 400 mm jaw crusher was included in proposal. 

This piece of equipment was indicated in our proposed flow- 
sheet but omitted from Annex "F" of contract between UNIDO 
and Surveyer, Nenniger & Chevert Inc. 

6.4.3 Crusher-Dryer 

One Hazemag crusher-dryer, type APT 2 with a throughput of 
6 to 15 tons per hour. The rated water evaporation is 1.4 
tons per  hour.     Size of   feed   150 mm maximum. 

The crusher-dryer   Is  equipped   with mechanicallv operated 
double pendulum  flap  gates   to  control   the  loss of  pressure 
or heat. 

An oil  burner  and a  furnace with  the  necessarv  controls  and 
fans will   supply hot  gases  into   the  lower end of   the  crusher 
and rise  in  the opposite  direction  to  the  falling material 
up  through  the  crusher-dryer. 

The exhaust  fan,   connected   to   the  high efficiency  cyclone, 
will discharge  the gases  to   the  atmosphere.     The  fibre 
collected  in  the  cyclone will   be  discharged  through a high 
temperature rotary air  lock. 

S 
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6.0   PROPOSED OPERATIONS  (cont'd) 

6.4   EQUIPMENT  (cont'd) 

6.4.4 Rock Screens 

Two rock screens and provisions for a third one, Rotex 
type, Model No. 42, 40 inch by 84 inch.  Screens equipped 
with an aspirating hood at the discharge end.  The third 
screen is required to nrnrpss more tonnage than contracted 
for due to larger quantity of rock to be processed because 
of lower fibre recovery. 

These items were Indicated on our proposed flowsheet but 
omitted from Annex "F" of contract between UNIDO and 
Surveyer, Nenniger Ä Chenevert Inc. 

6.4.5 Impact Crushers 

One high  speed   impact   crusher  and provisions   for  a second 
one,   Hazeniag   Impeller  Breaker,   Model   F-10.     Nominal 
throughput   capacity:      10   tons  per hour  per  machine. 

The  ore   Is  very hard  to  crush  and  in  order  to  liberate 
all   the   fibre,   more   crushing has   to be   provided. 
(See   Phase   I   report) 

(The  second  impact  crusher  is  also  required  to  process more 
tonnage   than  contracted  for,  due   to   12.5   to   30.0% 
concentrate.) 

Dust  control  provided by exhausting 800  c.f.m.   from the 
hopper  located below  the  impactor. 

6.4.6 Paddle  Trommels 

Two  paddle   trommels   and  provisions   for  a  third one, having 
a  36  inch   diameter horizontal  revolving  trommel   containing 
within  It   a  co-axially mounted,   counter-rotating shaft, 
carrying  paddle   arms.     One  access  door   in   the   lower section 
provided.     Trommels  exhaust  air  capacity:     1600   c.f.m. 

(The   third   paddle   trommel   required   to  process   more   tonnage 
than  contracted   tor,   due   to   12.5   to   30.0?   concentrate. 
Annex  "F"  showed   these  equipments  as  "Screen  Trommels".) 

6.4.7 Fibre Screens 

Two fibre cleaning screens and provisions for a third oni , 
Rotex type, Model No. 21, 40 inch by 84 inch.  Screens 
equipped with an aspirating hood at the discharge end. 
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6.0 PROPOSED OPERATIONS     (cont'd) 

6.A EQUIPMENT    (cont'd) 

(The third fibre  screen  required to process more  tonnage 
than contracted   for,   due  to 12.5  to 30.0%  concentrate.) 

6.A.8     Cyclone  Col lectors 

Four 54  Inch  diameter  cyclone  collectors  and provisiona 
for  two,  appropriate   inlet  and outlet   for  ducts, 
fabricated of   10   gauge  sheet steel,   designed  to handle 
up  to  3,700  c.f.m.     Rock handling cyclone   collector will 
be  lined with   3/16   inch  Linatex or equal   in  the  inlet 
transition and  cylinder.     lib reline   cyclone   collectors 
will  not be   1ined. 

The   fifth  cyclone   collector   required wtien   the   third 
fibre  screen will   be   installed. 

The sixth one will   be   required only,   and  not  contracted 
for,  when  the   fibre  opener circuit   is  added  at  a later 
date. 

6.A.9    Graders 

Two 26 inch diameter graders for the separation of 
processed fibre and restricted to two separations. 
Each unit will  have   1,600 c.f.m.   of  dust   control. 

This piece of  equipment was  Indicated on  our proposal 
flowsheet but  omitted  from Annex  "F" of  contract 
between UNIDO  and  Surveyer,  Nenniger &  Chenevert Inc.) 

6.A.10 Air Locks 

Four 13  inch by  15   inch  rotary  air  locks,   and provisions 
for one,  similar  to   those  used  in Canadian  asbestos  mills. 

The   fifth  air  lock   required  for  the   fifth  cyclone  collector 
above. 

This  piece  of  equipment was  indicated  on  our proposal 
flowsheet but  omitted   from Annex  "F" of   contract 
between UNIDO  and  Surveyer,  Nenniger &  Chenevert  Inc. 

6.A.11 Mixing Screw 

One mixing screw of  20 inch diameter and  less  than 20 feet 
pipe length.     Drive on  the discharge end. 

B 
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6.0    PROPOSED OPERATIONS  (cont'd) 

6.4    EQUIPMENT  (cont'd) 

This piece  of   equipment was  indicated on our proposal 
flowsheet  hut  omitted   from Annex "F" of  contract 
between  UNIDO and  Surveyer,   Nenniger & Chenevert  Inc. 

6.4.12     Screw  Packer 

One  screw  packer. 

This  piece  of  equipment was  indicated on  our proposal 
flowsheet but  omitted   from Annex "F" of  contract 
between  1/NIDO and  Surveyer,   Nenniger &  Chenevert  Inc. 

6.4.13     Elevator 

I 
I 

I 
I 
I 

One  continuous belt  bucket  elevator,   and  provisions  for 
two additional,  with   air  relief holes  and  abrasion 
resistant   lined.     Tail   pulley  self-cleaning   type  and 
take-up  screw   tvpe.     Belts will be  spliced.     The  drive 
to include  a holdback   to  prevent   reverse   rotation. 

(Provisions   for  Bucket   elevator No.   1 was   made   to bring 
the   concentrate   to   the   three   250  ton   storage  bins 
suggested by  Bolivia.      T\\is   storage   system   is  not 
included   in  our  scope   ot   work.) 

Bucket  elevator  No.   3   required   to  process   more   tonnage 
than  contracted   for   due   to   12.5   to   30.07   concentrate. 

(This   piece  of  equipment   was   included   in  Annex  "F" as 
part  of   "Conveyor  Belt   Elevator".) 

6.4.14     Pipes  and Ducts 

Aspirating pipes  straight  and  free  of bends   as  much as 
possible. 

Material   for  rockline   ducts will be   12  gauge black iron. 
Fibreline  ducts will   be   14  gauge black  iron.     Certain 
fittings will  be   rubber   lined   in  the   rock   lines.     All 
elbows   and   fittings  will   be   standard. 

The  additional   pipes   and  ducts  required  to  process more 
tonnage   than  contracted   for  due  to   the   12.5   to   30.01 
concentrate. 

S 
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6.0 PROPOSED OPERATIONS     (cont'd) 

6.4 EQUIPMENT     (cont'd) 

6.4.15     Dust   Filter  Complete 

One   three   compartments,   22,500   c.f.m.   capacity. 
Cloth  tube  dust  collector,  with provisions  for a fourth 
compartment.     Complete  with   fan. 

All   dust  producing equipment   in   the  mill will  be hooded 
and  vented   to  the  dust   control   system.     Sheet  metal  ducts 
will   be  constructed   In   accordance with   Surveyer,   Nenniger 
&  Chenevert   Inc.   standards. 

(The   fourth   compartment   is   required   to  process   more 
tonnage   than   contracted   for  due   to   the   12.5   to   30.0% 
concentrate.) 

6.4.16     Rock. Chutes   and  Hoppers 

Rock  chutes  and hoppers will be   fabricated of  3/16 
inch  mild  steel   plate with   flanged  connections  and 
removable   t op  cover.     Oversize   and  middle size  chutes 
will  be   lined  at   the  bottom  and   on   the  sides.      The 
liners   to be   fastened   to   the   chute with  square   taper 
head bolts.     Undersize   chutes  will   not be   lined. 
Inspection   doors  will   be   provided   as   required. 

Provisions   tor  additional      rock   chutes   and  hoppers   required 
due   to provisions   inaile   for   the   second   impact   crusher. 

Rock  chutes   and  hoppers  were   included  under  miscellaneous 
in  Annex   "F"  of   contract  between  UNIDO  and  Surveyer, 
Nenn ige r &  Gliene vert    Inc. 

6.4.17     Fibre  Chutes   and  Hoppers 

Fibre  chutes  and  hoppers will be  made  of  10  gauge  steel. 
Minimum slope  of   5r)  degrees.      Inspection doors   to be 
provided  and  installed  on   the   job   as   required. 

Provisions   for  additional   fibre   chutes   and hoppers   required 
due   to provisions   made   tor   third   rock   screen,   third   fibre 
screen,   third  paddle   trommel   and   fifth   cyclone   collector. 

Fibre  chutes   and  hoppers  were   included  under  miscellaneous 
in  Annex  "F"  of   contract  between   UNIDO  and  Surveyer, 
Nennlger &   Chenevert    Inc. 
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6.0    PROPOSED OPERATIONS  (cont'd) 

6.4    EQUIPMENT  (cont'd) 

6.4.18 BeltConveyors 

One tailing rock carrying belt conveyor of medium- 
duty, with provisions for two additional, measuring 
60.0,   respectively   22   metres   and   38.0  metres. 

Rock  carrying belt   conveyors  of  medium-duty   designed 
to  accommodate   surge   requirements.     Loading points 
will  be  enclosed   for  dust   control. 

Two   fibre  carrying belt   conveyors  will  be  of  medium- 
duty  design   for   fibre  with  a density of   15  pounds per 
cubic   foot. 

(Provisions   for belt   conveyors No.   2  and  No.   3,   to deliver 
the  concentrate   to   the   three  250   ton storage  bins suggested 
by  Bolivia.) 

6.4.19 Bins 

Three  steel   fibre bins  of  1000 Kg capacity,   complete 
with  screws  and drives.     Tailings  bins   located outside 
of   the  mill  building will  have  a  capacity  of   15   tons. 

6.4.20 Ore  Storage  Bins 

Suggested by  Bolivia,   provisions   to  store   the   concentrate 
in  three  250   ton  concrete  storage bins.     Such  bins were 
designed  complete with  elevator,   enclosed  conveyor, 
stationary  plows   to   discharge  into   the  bins,   reclaim 
feeders  and  conveyor  under   the bins with  steel  conical 
bottom. 
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6.0 PROPOSED  OPERATIONS      (cont'd) 

6.5 BUILDINGS    -    CENERAI.  SPECIFICATIONS 

6.5.1 General 

All  buildings will   bo   designed  and  built  by  the  Bolivian 
Government   in  accordance with  technical specification» 
to be  prepared by  Surveyer,   Nenniger  &  Chenevert  Inc. 
during 7/nase  III  of   that   project. 

Ground   floor  of  all   buildings will  be   30 cm above  the 
general   yard  elevation. 

6.5.2 Plot   Plan     (Drawings   Nos 6   and   7) 

The   proposed   building   arrangement  ou   the   15,000  square 
metre   Cochabamba   site'   is   shown  on  Drawing  No. 6. 

Drawing  No.   7   is  a   proposed   landscaping  plan  of   the 
same   site. 

6.5.3 Crushing and  Drying,      (Drawings  Nos.   2  and   3) 

The   secondary   crusher-dryer  building  will  measure 
4.0 meters  bv   8,r*   meters   bv   7.2  meters  high.     It  will 
be   a   reinforced   concreti'   framed   structure  enclosed  with 
corrugated  asbestos   siding.     The   roof   will  consist   of 
corrugated   asbestos-ceiient   sheets   on   steel   beans.     All 
floors   will   be   reinforced   concrete   beams   and   s Labs. 

6.5.4       Mill   Building,      (Drawings   Nos. and S) 

The Experimental Production Plant mill building will 
measure o.d meters bv 14.0 meters bv l'>. 0 meters high 
with i. 'y  meters by 4.0 meters column spacing,.  It will 
be a reinforced concrete framed structure enclosed with 
corrugated asbestos siding.  The roof will consist of 
corrugated asbestos-cement sheets on steel beams.  All 
floors will be reinforced concrete beams and slabs.  A 
lean-to to the mill building will house locker and 
lunch rooms.  The mill will not bo heated. (See sketch No. 7) 

The laboratories will be located in a 4.0 meter by 10.5 
meter area on the ground floor of the mill building. 
Storage of samples is allowed on the ground floor close 
to the laboratories. 

B 
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6.0 PPOPOSED   OPERATIONS      (cont'd) 

6.5 BUILDINGS     -    GENERAIL SPECIFICATIONS     (cont'd) 

6.5.5 Fibre   Storage   »uilJuiji 

The   fibre  storage  building will be adjacent   to  the 
mill   building.     The   floor will  be   level  with  the mill 
floor,   to permit   readv   movement   of   fork-lift   truck 
from  one   building  to   the   other.     Floors  will   be wire- 
mesh   reinforced  concrete   on  well   compacted   granular 
fill.      Large door   for   truck  access will   be   provided. 

6.5.6 Administration   Building     (Sketch   No.   ri) 

The   administration   building  will   measure   9. !.)   meters  by 
17. S   meters  and   be   constructed   of    local lv   .iva liable 
bricks.      Offices  will   be   provided   lor   all   management 
and   administrative   personnel.     Roof  design will  be of 
corrugated  asbestos •-cement   sheets   over  wooden  purlins. 
The   ceiling  will   be   constructed   of   flat   asbestos 
cement   sheets.     The   floors   will   be   ceramic   tiles   on 
concrete.      Interior   partitions  will   he   of   brick. 

6.5.7 Machine   Shop and  Carafe     (Sketch Nu.  b) 

The  machine  shop  and   garage  will  measure   10.0 meters 
by   19.0  meters  and will   include   in addition  to an 
office   the   following,   '"acuities: 

Tool  crib 
Garage 
Storage 
Shops 

8.73   square  meters 
bO.UO 
21.2b 
90.00 

One   5   ton capacity   overhead  crane  to be   installed  in  the 
machine   shop.     One   3   ton  capacity  monorail   to  be   installed 
in   the   garage. 

This   building and   partitions  to  be  constructed   of   locally 
available  bricks.     Hoof   will   be   of  corrugated  asbestos- 
cement   sheets   on   steel   roof   trusses.      The   floor  will   be 
of   wire-mesh   reinforced   concrete   on  well   compacted 
granular  fill.     Uoors   into   the  garage  area   to  be  3.75 
meters   bv   •'•. 30  meters   rol 1-up   tvpe. 

6.5.8 Guard   House 

A   guard   house  will   be   located   adjacent   to   the  entrance   to 
the   plant. 

6.5.9 Lunch   Rooji and  Change   llouse    (Sketch No.   7) 

A 0.0  meter x  14.J  meter  lunch  room and  change houue 
complete with wash   room  facilities. 

53 
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6.0 

6.6 

6.6.1 

PROPOSED OPERATIONS  (cont'd) 

SERVICES 

General 

All services will be designed and built by and for the 
account of the Bolivian Government in accordance with 
design criteria and specification to be prepared by 
SNC Inc. during Phase III. 

6.6.2  Yard 

The  ground has a   1%  slope   to  the West.     The   site will be 
graded  to  provide  good natural  drainage  running  to open 
ditches. 

Roads  to connect   all   buildings  on   the   site  will be built 
of well  compacted   gravel   and   surfaced with   bituminous 
material.     The   parking   lot  will  be   of   the   same   construction. 

Fencing will   be   done  around   the  complete  plant.     A 
manually  operated   gate  will   block  the   road   entrance  to 
the   plant   site. 

6.6.3 Power  Supply  and  Yard   Lighting, 

Electrical   power will   be   supplied  by Empresa  De  Luz Y 
Fuerza  Electrica   Cochabamba   S.A.   from a   15,000-Volt   line 
ninnine  parallel   to  the  main   road.     The   primarv   supply 
voltage will   he   stepped   down   to   (80-volts   bv   a   transformer 
to be   supplied   and   installed   bv   the  above   power  companv. 
From   the    580-volt   substation   feeders  will   supnlv   ill 
floors   in   the  mill   building,   crushing and   drving area, 
office,   machine   shop  and   garage. 

Lighting will be provided in the parking lot and along 
the riiads. Areas around the various buildings will be 
illuminated   bv   exterior   lights. 

6.6.4 Water  Supply 

The main water  supply  to  the plant will be   from a well 
located on   the   site.     The  pumping station will  have a 
pump   tu  be   ujud   for  dome aLie  water  supply,   rated at 
50  gpm and   11G   feet   head. 

Water will   be   pumped   1 roi.i the  well   at   the   rate  of 
100  gpm and   170   leeL  head  to  a 24,000  gallon water storage 
tank. 

A package unit water treatment plant will be located in 
the pump room if required. 

g 
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6 .0 PROPOSED OPERATIONS      (coat'd) 

6.6 SERVICES     (cuut'd) 

6.6.5 Sanitary  Dr ai nage   and  Septic  Tank 

Sanitary drainage   from the plant buildings will b« 
gravity   led  to  one   JOO gallon     and  one  1000  gallon 
concrete  septic   tanks.     The  effluent  will  flow 
to  the   nearby   river,   below   the   pumping  station. 
The  storm drainage   from  the   plant   area will  run 
off  to   the   river. 

6.6.6 Fire  Protection 

One fire pump with rated capacity of 500 gpm and 116 
feet head will be located in the pump room. 

Two 2\"  nozzles on fire pump with two sets of 2a" 
hose 100 feet long will be provided. 

6.6.7 Fuel Supply 

6.6.8 

Storage  and  pumping  facilities   for  gasoline and 
diesel   fuel  will  be   assumed  available  from an 
oil  companv without   charge. 

A 10,000 kg   fuel   tank   for  dryer   fuel  oil  will  be 
located  adjacent   Lo   the   dryer. 

Power,   Water   and   Fuel   supply assumptions are  based 
on  information  given  to us  by  the   Bolivian Authoriti«s< 
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7.0 

7.1 

7.2 

7.2.1 

ORGANIZATION AND LABOUR 

ORGANIZATION CHART 

The operations of the» Experimental Production Plant should 
bo di rooted bv a General Manager.  To him would report the 
five supervisors responsible for the operation of the 
Experimental Production Plant.  (See Sketch No. 4) 

This type of organization is similar to others in the 
asbestos industry.  It was proven quite effective. 

ADMINISTRATIVE AND SITERVTSORY FUNCTIONS 

General Manager 

The General Manager will be responsible for the overall 
operation of the Experimental Production Plant.  He should 
be an individual of proven executive competence with the 
abilitv to motivate his subordinates in administration, 
sales, production, maintenance ami quality control. 

He should be an engineer with several years of supervisory 

experience in an asbestos mill. 

His presence at the site will be required during equipment 
installation.  Past experience during the pre-production 
phase of a project would be a definite asset. 

He could be supported bv SNC advice during the start-up and 
first vear of operation of the mill.  His function and that 
of quality control will be merged after attainment of suc- 

cessful operating practice. 

7.2.2 Sales Manager 

The Sales Manager will handle all sales for the domestic 
and the foreign markets.  He will report to the General 
Manager.  He should have contact with or be able to 
devi'I op the necessary contacts with the asbestos consumers. 

7.2.3 Of fi ce Ma n aj>e r 

The Office Manager will organize and oversee all accounting 
and clerical functions of the plant.  He will be responsible 
for purchasing.  Previous experience in the asbestos industry 

is not necessary for ibis position. 
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7.0 ORGANIZATION AND  LAßOUJR     (cont'd) 

7.2 ADMINISTRATIVE AND   SUPERVISORY   FUNCTIONS     (cont'd) 

7.2.A       Mill   Foreman 

The  Mill   Foreman will   be  responsible   for  the  mill  oper- 
ations,   reporting   direetlv   to   the  Cenerai   Manager.     He 
should   be  experienced   in  supervision of  a  production 
plant   operation.      Experience   in   the  asbestos   industry 
would   be   advantageous   but   not   essential. 

7.2.5 Maintenance Superintendent 

The   Maintenance   Superintendent   will   be   responsible   for 
all   maintenance   of   buildings,   equipment   and   proportv. 
He  will    train   bis   statt,   prepare   maintenance   schedules 
and   procedures   and   stress   preventive  maintenance.      He 
should   act   as   sat etv   engineer   at    the   plant   and   mine 
and   supplv   necessary   guidelines   to   the   foremen   of   all 
divisions.     Si'vera 1    years'   experience   in  an  asbestos 
operation would  be   preferable. 

7.2.6 Quality  Control   Supervisor   (Initial   years  of   operations  only) 

The   function of   the   Oualitv   Control   Supervisor   will   be 
required   for  the   first   two   vears   of   plant   operation. 
He will   have experience   in   the   testing and   evaluation 
of  asbestos   fibres.      He will   report   directly  to   the 
General   Manager.      He  will   be   responsible   for   the   quality 
of  all   products   shipped   to   the   customers.     He will   be 
responsible   to  set   up  and  monitor   quality  control   and 
to   train   personnel    to   perform   those  duties. 

This   function will    be  assumed   bv   the  General   Manager 
after   the  attainment   of  successful   operating practice. 

7.3 LABOUR  FORCE 

With   the  exclusion  of   the mine  personnel,   the mill 
labour   force will   include  the   following persons: 

7.3.1      Administration 

I 

9  Persons: 

1 General Manager 
1 Office Manager 
1 Accountant 
1 Office (Merk 
? Secretarles 
') Soeur 11 v Guards 

8 
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7.0 ORGANIZATION AND  LABOUR     (cont'd) 

7.3 LABOUR  FORCE     (cont'd) 

7.3.2      Plant 

10 Persons: 

1 Mill Foreman 
3 Floor Operators 
1 Crusher Operator 
1 Bagger 
1 Palletizer 
1  Fibre Clerk 
1  Fork  Lift and Truck Operator 
1   Labourer 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

7.3.3  Maintenance 

11 Persons: 

1 Maintenance  Superintendent 
1 Master Mechanic 
2 Mechanics 
1 Welder  -  Tinsmith 
1 Helper  -  Mechanic 
1 Carpenter 
1 Tool  Crib and  Store  Keeper 
1 Chief   Electrician 
1 Helper Electrician 
1 Labourer 

7.3.4 Sales 

1  Person: 

1  Sales Manager 

7.3.5 Quality  Control 

J   Persons: 

1  Quality Control  Supervisor   * 
1  Laboratory  Technician 
l   lester 

*   1st ami  2nd Year« only 
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7.4 NORMAL  PRACTICE 

In  such  an  experimental  plant,   the  staffing required  is 
higher  than would normally be found   in  a  regular  production 
plant.     Normal   practice would be   to have  a single person to 
fill  each   of  the   following groups  of   functions: 

a) Three   floor  operators. 

b) Bagger  and  palletizer. 

c) Fibre   clerk,   fork  lift operator,   labourer and truck 
driver. 

d) Master  mechanic and  mechanics. 

e) Welder-tinsmith and helper-mechanics. 

f) Chief  electrician  and helper-electrician. 

g) Laboratory   technician  and   tester. 

Training  of   local  personnel   will   take  place during the 
initial  year of  operation.     Staffing  levels may  have  to 
be  adjusted   to   accommodate  local  conditions. 
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8.1 
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CAÍ' I TAL (U1ST 

BASIS  0F ESTIMATE 

The  Capitili   Cost  Estimates  are  for  the  plant as laid  out 
to product-   1500  tons per  year  of   fibre   from concentrate with 
a  range  of   12.5  to   30.0Z  content,   in accordance with   the 
Design  Criteria,   Section  5,   of   this  report.     The  Estimates 
define   and   indicate   the  additional   costs   arising  from 
provisions   for   these  conditions  which  differ   from  the 
contractual   obligation   to  process   concentrate with  40-95% 
content . 

8.1.1      Data 

I 

Estimates  are  for  1971 and based on data obtained during 
visits   to  Bolivia. 

8.1.2 Wage  Rates 

The wage rates include an allowance of 653 for social 
benefits, public holidays, annual vacations, family 
allowances and overtime.  The allowance of 65r is based 
on information supplied to us bv the office of the 

Bolivian Planta Experimental. 

8.1.3 Construction   Cost 

Construction  costs   in  Bolivia,   based  on  methods,   efficiency 
and   labour   rates,  were evaluated  and   taken into consideration 
in arriving  at   the  construction  cost. 

These   include  direct  costs  for  labour,   materials,   construction 
supplies  and  equipment  and  contractors'   overhead and  profit. 

8.1.4 Eguipment  Costs 

Equipment   costs   include  allowances  for   crating. 

8.1.5 Taxes   and   Duties 

Materials and equipment are assumed exempt from sales tïxes 
and customs duties, as determined during discussions with 
local authorities.  Anv applicable levy will be extra fjr 

UNIDO account. 

8.1.6 Exchange  Rat e 

All   costs  are  in  U.S.  dollars.     The  Bolivian peso  was 
converted  at  the  current  nominal  rate  of   12 pesos  to on« 
U.S.   dollar. 

I 
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8-° CAPITAL COST   (cont'd) 

8.1 BASIS OF   ESTIMATK     (cont'd) 

8.1.7        Inflation 

Factors of   inflation have not been included.     The effect 
of applicable   indices will be subject  to  the escalation 
clause of   the  contract. 

8.2 E2Uir^NT_C0_SJ_ 

a) Equipment and services in- 
cluded to be provided per 
Contractual obligation, 
Annex I Cost Data Break- 
down, Phase I I I and IV. 

b) Additional cost of equip- 
ment due to provision for 
plant as laid out to pro- 
duce 1500 tons per vear 
of fibre from three con- 
centrates containing 
12.5 - 30.0? fibre 
according to Design 
Criteria, Section 5. 

Í US 310,7*0 

\i/ 

8.2.1        Primary Crushing,   Storage and Mill Feed  Equipment 
\/ 

Items 

Apron feeder 
Jaw crusher 
Belt conveyors 
Belt  feeders 
Bucket elevator 
Misc.  chutes,  hoppers 

SUB TOTAL 

Basic incl uded Additional Cost 
in Contract for new Criteria 

Yes $ 3,840 
Yes 5,880 
Yes 17,725 
- 5,670 
- 8,520 

Yea 390 

9    42,025 

8 
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8.0 

8.2 

8.2.2 

CAP ITAL COST     (cont'd) 

EQUIPMENT  COST     (cont'd) 

Mil!   F.quipment 

Items Basic included 
in Contract 

B 
Additional Cost 
for new Criteria 

Crushing & drying equ ipment 
including Hazemag crushers, 
dryer, cvclone, a: r 1 )ck, 
stack, etc. Yes $  5,040 
Bucket elevators - 13,320 
Screens Yes 11,520 
CvcIones Yes 1,200 
Air locks Yes 2,460 
Paddle trommels Yes 9,160 
Graders Yes 4,320 
Mixing screw - 3,780 
Screw packer Yes 
Conveyors Yes 7,470 
Fibre bins Yes 
Dust collector Yes 13,080 
Dust collecting pipes Yes 3,390 
Fibre and rock chutes and Yes 
hoppers 

S B TOTAL 

8.2.3 Spare Parts 

Immediate Inventory purchase 
of spare parts for crushing 
and mill equipment 

8.2.4 Ofiiçe_ Building 

Office Furnishing and 
Equipment 

*•• 

$ 74,740 

$ 20,400 

|  5,000 

s 
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8.0 

8.2 

8.2.5 

CAPTTAL COST  (cont '.1 ) 

EQUIPMENT .COST  (cont'd) 

Machine Shop ¿uut Garage 

Detailed estimate sheet 19. 

Items 
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2 ton monorail hoists 

1 ton hand chain hoist 

1 1/2 ton cap'v car jack 

Portable drum lubricator 

Batterv charger 

10" pedestel grinder 

Floor mount drill 

Bench grinder 

Shaper 

Band saw 

Power hack saw 

25 ton hydraulic 

295 Amp. welder 

Bending brake 

Shearing unit 

Pipe threader 

7" wood table saw 

Planer 

Misc. small tools 

Stationary compressor 

SUB TOTAL 

Basic Included 
in Contreet 

B 
Additional Cost 
for new Criteria 

$ 5,000 

225 

200 

450 

250 

300 

500 

150 

1,700 

2,150 

900 

900 

450 

1,900 

325 

1,050 

850 

1,000 

1,500 

2,500 

$ 22,500 
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8.0 CAPITAL  COST     (cont \1) 

8 . 2 EOJ.ITPMIINT  COST     (cont 'd) 

8.2.6       Laboratory  Equipment 

Items 

Quebec Standard Asbestos 

Testing Machine 
Bauer-McNett Classifier 
Rotap Testing Sieve Shaker 
Suter-Webb Comb sorter 
Drying Oven 
Scoop Balance 
Precision Balance 
Filter Paper 
Graduated Cylinders for 
Mechanical Inversion 
Mechanically Diiven Inverter 
Alpine Air-.let Sieve 
Blaine Dvckerhoff Air 
Permeability Tester 
Stoppered Class Bottles 
Desiccator 
Analytical Balance 
Standard Filtration Tester 
Stopwatch 
Hounsfield Tensometer 
Board Making Apparatus 
Laboratory Hydraulic Press 
Humidity Cabinet 
Ignition Loss Apparatus 
Impact Crusher 
Disintegrator 
Rotex Screen 
Cyclone Co 1 lector 
Scoop Scali' 
Glass   Beakers  and  Measuring 
Cylinders 
Stereoscopic Microscope 

SUB TOTAL 

Basic Included 
in Contract 

B 
Additional Cost 
for new Criteria 

6,340 
4,150 
1,250 
1,350 

300 
60 
750 
100 

180 
1,100 
1,800 

1,800 
10 
40 
330 
200 
50 

800 
1,950 

600 
950 
950 

2,650 
1,670 
1,670 
1,660 

100 

90 

$ 34,000 
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8-°     CAPITAL COST  (cont'd) 

8•2     EQUIPMENT COST  (cont'd) 

8.2.7  Mob i le Equipment 

Required for genera] plant use and for fibre handling 
and transportation to Cochabam. 

Items 

1 - Fork lift truck 
1500 Kg capacity 

1-10 ton capacity truck 

1 - Service vehicle 3/4 Ton 

SUB TOTAL 

8.2.8  Total All Equipment 

Primary crushing, storage and 
mill feed equipment 

Mill Equipment 

Spare Parts 

Office Equipment 

Machine Shop and Garage 

Laboratory Equipment 

Mobile Equipment 

A B 
Basic included  Additional Cost 
in Contract    for new Criteria 

$   8,000 

12,000 

3,600 

$  23,600 

Yes $ 42,025 

Yes 57,675 

Yee 20,400 

- 5,000 

- 22,500 

- 34,000 

_ 

$ 

23,600 

222,265 

I 
I 
I 
I 

8.3    SERVICE COST 

All Service Costs are for the account of the Government 
of Bolivia, as per Contract. 

S 
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8.3 

8.3.1 

8.3.2 

8.3.3 

8.3.4 
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CAPITAL COST  (cont M) 

SERVICE _C_< 1ST  (cont'd) 

Site Improvements 

Detailed estimate sheets 2 and 3. 
Include roads, parking, fencing and yard lighting. 

Items: 

Roads and parking 
Fencing 
Yard Lighting 

SUB TOTAL 

Power Supply 

Detailed estimate sheet 46. 
Include 380 Volt feeders. 

Items : 

Earthwork 
Electrical distribution 

SUB TOTAL 

War. er_ Supply_ 

$ 11,500 
4,000 
1,500 

$ 17,000 

$ 1,000 
5,000 

$ 6,000 

Detailed estimate sheets 43 to 45. 
Include well, pumping station, reserve tank and 
distribution piping. 

Items : 

Earthwork 
Architectural 
Equipment 
Piping 
Electrical 

SUB TOTAL 

Sanitary Drainage and Septic Tank 

Detailed estimate sheet 47. 

Items : 

$ 3,700 
1,600 
8,200 
1,600 

700 

$ 15,800 (1) 

Earl liwork 
Kqu i pnient 
1* I p I ng 

SIIH  TOTAL 

$ 2,800 
1,400 
3,000 

$    /, :>no 

(I)   l'Ire protection   Included  in paragraph 8.3.5. 

 S  
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8.0 

8.3 

8.3.5 

CAP ITAL COST  (coat *d) 

SERVICE COST  (cont'd) 
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Fire  Protceti_on 

Detailed  estimate   sheet  45. 
Include hydrants,   stand pipe and hoa# in mili. 

$      4,700 

BOO 

$      5,500 

Items: 

Equipment 

Electrical 

SUB TOTAL 

8.3.6  Total All Services 

Site Improvements 

Power Supply and Yard Lighting 

Water Supply 

Sanitary Drainage and Septic Tank 

Fire Protection 

• 17, 000 

6. 000 

15, 800 

7, 200 

5, 500 

1 51 ,500 
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8•0 CAPITAL COST     (cont'd) 

8.4 BUILDiNC  COST 

All  building costs  for Mill,   a« laid out,  are  for   the 
account  of   the Government of  Bolivia,  as per Contract. 

8.4.1       Concentrate Unloading and  Storage  Building 

Includo   provisions   tor   three   2J0  metric   ton  concret« 
storage   bins   and  conveyors. 

Detailed   estimate     sheets   22   to   28. 

1 terns : 

Earth Work 

Concrete 

Structural  Steel 

Ardii tectural 

Electrical 

SUtt  TOTAL 

$       2,41>Ü 

43,550 

21,800 

1,100 

2.600 

$     73,500 

8.4.2      Mill  Building including Outside  Fuel Plpi»M 

Detailed  estimate   sheets   30   to   33. 

items: 

Earth work 1 1,700 

Concrete 37,700 

Structural Steel 14,700 

Architectural 10,500 

Piping and  Services 10,300 

Electrical 2/jJJOÜ 

SUH  TOTAL $ 101, liU0 
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CAPITAL  COST     (cont'J) 

ÜU1LD1NC  COSÌ'     (cont'd) 

Fibre   Sturale  Building 

Detailed  estimate   sheets  36   to   38. 

Items: 

Earth work $ 300 

Cone re te 1,250 

Structural  Steel 2,450 

Architectural 2,000 

Electrical 700 

SÜß  TOTAL » 6,700 

8.4.4      Office  Building    (1) 

Detailed estimate  sheets 5   to  9. 

Items: 

Earth work $ 1,600 

Cone re te 3,200 

Architectural 15,000 

Piping and  Services 5,400 

Electrical 6,500 

SUa TOTAL $ 31,600 

(i) Office  furnishing and equipment included in paragraph l.2.4< 
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CAPITAL COST  (cont'd) 

BUILDING COST  (cont'd) 

Machine Shop and Carafe   (2) 

Detailed estimate sheets 14 to 18« 

Items: 

Earth work $      1,800 

Concrete 4,900 

Structural   Steel 4,200 

Architectural 11,800 

Piping and  Services 2,000 

Electrical 7,000 

SUB  TOTAL $    31,700 

8.4.6      Guard House 

Detailed estimate aiwet 20. 

Items : 

Earth work $ 200 

Cone re te sw 

Ardii tectural 1,500 

Electrical 300 

SUU  TOTAL • 2,500 

(2) Machine shop and garage equipment included in paragraph 8.2.5, 
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a.o 

8.A 

8.4.7 

8.4.8 

CAI» IT AL   COSI     ( c on L ' d ) 

BUILDING COST     (cont'd) 

Lunch and  Change   Room 

Detailed  estimate   slice tu  1Ü  to  13. 

Items: 

Earth work $ 1,050 

Concrete 2,350 

Architectural 8,200 

Piping and Service« 8,100 

Electrical 4,000 

SUB TOTAL I 23,700 

Tailings Bin 

Detailed estimate sheet 3». 

Items: 

Earth work $ 200 

Concrete éSO 

Structural  Steel 4,850 

Architectural 200 

SUil  TOTAL $ J,*0O 
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8.0 

8-4 

8.4.9 

CAPITAL   COS!     (cont'd) 

(I) 

BUILDING   COST     (cont'd) 

Total   All   Buildings 

Concentrate   Unloading and Storage $ 73,500 

Mill 101,900 

Fibre  Storage i.700 

Office 31,600 

Machine   Shop  and Garage 31,700 

Guard House 2,500 

Lunch and  Change  Room 23,700 

Tailings  Bin 5,900 

$ 277,500 

$ 5,000       for office  furnishing and equipment 
Included in paragraph  8.2.4. 

$28,000        for  machine   shop   and  garage   equipment 
included  in  paragraph  8.2.5. 

$45,000       for  laboratory equipment  included in 
paragraph 8.2.6. 
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CAPITAL  COST      (emit \l) 

!,
.
A
£

K
.L

N
_

(
IJ JKANAP0RTATJiLN_ AND  INSURANCK  COST 

A 
Items 

Crushing anc process 
equipment 

Spare parts 

Machine shop and 
garage equipment 

Laboratory equipment 

Mobile equipment 

SUB TOTAL 

HANDLING AND INSTALLATION COST 

Items 

Crushing and process 
equipment 

Machine shop and 
garage equipment 

Laboratory 

SUB TOTAL 

Basic included Additional Cost 
in Contract for new Criteria 

Yes $      7,500 

Ye« 

Yee 

IM 

2,500 

4,500 

2,500 

$ 17,000 

$ 19,000 

3,000 

6,500 

$ 28,500 

S.7    INDIRECT COST 

Items 

Include sub-contractor 
overhead and profit of 
10% on buildings and 
services portions 
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8.0 CAl'J T AI,_ COST      ( c o n t M ) 

8.8 CONTI NUMMI. S 

items 

Buildings   (10% and  157) 

Services  (157) 

Crushing and process 
equipment (117) 

Office equipment 

Machine shop anil 
garage equipment (10%) 

Laboratory equipment (10%) 

Mobile equipment (107) 

Installation (127) 

Indirect cost 

SUB TOTAL 

8.9    CONTRACTOR ' S F1ŒS 

Items 

Engineering services 

Travel 

Subsistence 

Field Supervision 

Start-up 

SUB TOTAL 

ÜURVIYÍ.R,   NENNIGLR   A   CMENFVERT   INC 
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Basic included 
In Contract 

Additional   Cost 
for new Cri ti-ria 

- $ 37,700 

- 8,000 

Yaa 12,800 

- 500 

- 2,800 

- 5,000 

- 2,750 

Y« 3,300 

6,990 

*    79,840 
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8-0 CAPIT_A_L COST     (cont'd) 

8. .10 TOTAL CA IM TAI. COST 

Items 
A H 

Basic Included Additional Cost 
in Contract   for new Criteria 

Total 

Buildings - $ 277,500 $ 277,500 

Services - 51,500 51,500 

Equipment Yes 222,265 359,465 

Packing, 
transportation 
and insurance Ye« 17,000 27,500 

Handling and 
installation Yes 28,500 52,400 

Indirect cost Yes 0 41,000 

Contingencies Yes 77,640 92,450 

Contractor's fees Yes 0 103,370 

$ 330,780 f 676,605 $1 ,007,385 

a 
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9.0 OPKRATINC COST 

All   cost   estimates   are   based on  n   studv   of   Molivi an 
operating* practices,    labour  standards  and  wage  rates 
and   the  availabilitv  and   cost of   necessary  supplies 
and materials. 

Rates   and conventions   were  determined   from  data 
provided   to  us  by   the   Project Director,   Planta 
Experimental   Beneficiadora  de Minerales   de  Asbesto. 

These   costs   are  based   on  a  production   rate  of   1,500 
tons   per  annum,   processing  concentrate   as   rated  in 
the  design criteria,   Section 5. 

9.1 MILL COST 

9.1.1 Labour 

Position Cost/Man 
per year 

Mill Foreman $ 6,000 

Floor Operators 1,040 

Dryer-Crusher Operator 1,040 

Bagger 950 

Sewer and Palletizer 950 

Fibre Clerk 1,730 

Fork Lift and Truck 
Operator 1,210 

Labourer 520 

Number Cost 
of men   

$ 6,000 

3 3,120 

1,040 

950 

950 

1,730 

1,210 

520 

SUB TOTAL $15,520 

I 
I 
I 

S 
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9.1 

9.1.2 
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OPERATING  COST     (cont'd) 

MILL COST     (cont'd) 

Fuel and   Lui) ri cant s 

a) Fuel   for  drying: 

Concentrati.'   to  be   dryed: 
Moisture   content,   before  drying; 
.'loisture   coulent   after  drying: 
Estimated   fuel   oil   per   ton: 
Cost   oi    fuel   oil   per   liter: 

b) Diesel  oil: 

5 metric  tons at $49./ton 

c) Gasoline : 

S cubic meters at $56./cu.a. 

14,100 tuna * 
10Z 

1.5Z 
b.Vj liters 

$U.Ü2I> |    2,108 

245 

d)    Oil and greases 

280 

800 

SUB TOTAL $    3,493 

9.1.3      Electrical Power 

Total connected load is 200 kw.     Maximum demand 
load using  a diversity factor of 0.8 is 160 kw. 

at $0.026/kw/hr 

t.1.4      Jute Bags 

35,000 jute bags per year« 

at $0.40/bag 

$ 12,500 

$ 14,000 

* In the less favorable case, i.e., with concentrate at 12.5% 
from Tres Amigos. 

B 
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9.0 

9.1 

9.1.5 

9.1.6 

SllkVtYLH.   NfcNNK.IR   «   t.MtNl VI. RI    I Ni 

Page   75 

OPERATING COST     (cuut'd) 

MILL (JUST     (cont'd) 

Shipping 

Tonnage   to  be   shipped: 1500 tons 

Distance  from wa^   touse to 
Cochabamba  rail     acilities: 9 Kn 

Cost per  Km/ton: $0.15 

Summary of i-lill  Cost 

Labour 

Fuel and lubricants 

Electrical power 

Jute bags 

Shipping 

I    2,025 

$ 15,520 

3,493 

12,500 

14,000 

2,025 

$ 47,538 

1 
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9.0 

9.2 

9.2.1 

OPERATIN(; COS T     (conl'il) 

MAINTUNANCL   COST 

Labour 

Position Co •t/Man Nuab«r 
pe 

ndent  $ 

r year 

5,940 

Of   Mil Cost 

Maintenance  Superinte $ 5,940 

Master Mechanic 2,800 2,800 

Mechanics 1,780 3,560 

Welder  - Tinsmith 1,780 1,780 

Helper  Mechanic 1,390 1,390 

Carpenter 1,190 1,190 

Tool  Crib  and Warehou se 1,580 1,580 

Chief  electrician 1,580 1,580 

Helper Electrician 1,190 1,190 

Labourer 520 * 520 

SUB TOTAL 11 $ 21,530 

Maintenance  Supplies for Crushing and 11111  Equipment 

Estimated at 12Z   of  capital  cost of equipment, 

i.e.:     0.12  x  $209,900 $ 25,190 

9,2.3      Maintenance  Supplies  for Buildings and  Services 

Estimated  at    2%   of capital   cost of  buildings 
and services, 

i.e.:    0.02 x $329,000 I   6,380 

8 
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9.0 Ul'LRAIlNi. COST     (conL * d) 

9.2 MAINTENANCE  COST     (cont'd) 

9.2.4 Miscellaneous  Maiiitui.ince  Supplies 

For mobile equipment $    4,000 

For laboratory equipment $ 600 

For maintenance  equipment $ 800 

For  roads and  yards $ 345 

TOTAL $    5,745 

9.2.5 Summary of Maintenance Coat 

Labour $ 21,530 

Maintenance supplies  for mill equipment 25,190 

Maintenance supplies  for buildings  & services 6,580 

Miscellaneous maintenance  supplies 5,745 

TOTAL $ 59,045 
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9.0 

9.3 

9.3.1 

OPERATING COST  (cont'd) 

ADMINISTRATION COST 

Labour 

Position 

General Manager 

Office Manager 

Accountant 

Office Clerk 

Secretary 

Security 

SUB TOTAL 

SURVEYOR,   NENNIGER   ft  CHENEVERT   INC, 
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Cost/Man Number Cost 
p«r year of persons 

1 $ 25,000 $ 25,000 

3,960 1 3,960 

2,970 1 2,970 

2,400 1 2,400 

1,580 2 3,160 

790 3 2,370 

$ 39,860 

I 
I 
I 
I 
I 

I 

9.4 

9.4.1 

QUALITY CONTROL COST 

First and  Second Years Only 

Quality  Control 
Supervisor $ 5,940 

9.4.2  Labour 

Laboratory Technician    $ 2,§70 

Tester 1,M0 

9.4.3 Consumable Supplies 

Estimated annually 

9.4.4 Summary Quality Control Cost 

9.4.4.  a) First and Second Years Only 

Supervision 
Labour 
Consumable supplies 

b)   Subsequent Years 

Labour 
Consumable supplies 

1 

x 
a 

I 5,940 

$ 2,970 

1.980 

* 4,950 

I   400 

9 5,940 
4,950 

400 
9 11,290 

9 4,950 
400 

9 5,350. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

9.5.3 

9.6 
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9.0    OPERATING COST (cont'd) 

9.5    SALES COST 

9.5.1 Labour 

One sales officer 

9.5.2 Miscellaneous Sales Costs 

MISCELLANEOUS COSTS 

Insurance Allowances 

Telephone 

Cleaning Services 

$ 3,000 

Travelliny $ 4,000 

Entertainment 1,000 

Advertising 2,000 

SUB TOTAL 1 7,000 

Summary of Sales Cost 

Labour $ 5,000 

Miscellaneous Sales Costs commissions 7,000 

Sales commissions, freight allowances, 
21  estimated 5,000 

$17,000 

$ 5,000 

1,200 

350 

$ 6,550 

I 
I 
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9.0 PXERAJ.Tllfi. C£S1    (cont'd) 

9,7 SUMMARY  OF (M'IDRATINC COST 

Mill  Cost 

Maintenance Cost 

Administration Cost 

Quality Control Cost 

Sales Cost 

Miscellaneous Cost 

TOTAL OPERATING COST,  above raw 
materials 

* Add, Quality Control Supervisor, 
first two years of operation only 

Page 80 

I  47.538 

59,045 

39,860 

5,350 * 

17,000 

6,550 

$ 175,343 * 

$  5,940. 
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lo.o  i,K(yìf,|ALllJirrY_ 

10.J    SALKS 

10.1.1 First Full Year of Operation 

Grade Tonnage Salea Value 

B 100 $ 21,500 

C 400 70,000 

D 600 87,000 

SUB TOTAL $ 178,500 

10.1.2 For Following Four Years 

Grade      Tonnage 

B 135 

C 510 

i 855 

10. 

10.3 

Sale« Value 

$ 29,025 

89,250 

123,975 

$ 242,250 

10.2   OPERATING COST  (excluding ore) 

The operating costs in American dollars are expected to 
remain constant at $175,343 over the first five vears, 
except for an additional cost of $5,940 for Quality 
Control Supervision in the first two years. 

DEPRECIATION 

Depreciation rates are proposed as follows: 

On fixed assets       : 10Z on declining baiane« 

On mobile equipment    :  20% lineal 

On other movable assets : 10% lineal. 
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10.3 
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PROF I TA BJI, I_TY  (cont'd) 

DEPRECIATION  (cont'd) 

Items 

Original 
Cost 

DKP11HCIATION 
1st     2nd    3rd     4th    5th 
Yur    Year    Year    Year    Year 

Fixed 
Assets    $886,235    88,623  79,761  71,785  64,606  58,146 

Mobile 
Equip- 
ment 

Other 

28,850 5,770   5,770   5,770   5,770   5,770 

movable    82,300    8,230   8,230   8,230   8,230   8,230 

TOTAL   $1,007,385   102,623  93,761  85,785  78,606  72,146 

10.4   FINANCING 

The following funds are required to build, commission and 

operate the plant: 

10.4.1 A "fixed capital investment" credit of $1,007,385. Annual 
interest charges at 67 will amount to $60,443.10. 

10.4.2 Working capital amounting to $40,000, the annual interest 
at 10Z starting the second year will amount to $4,000. 

10.4.3 Interest during construction - provide $40,000. 

10.5   TAXES AND ROYALTIES 

Based on our understanding of the local conditions, w* 
have assumed that the operation is exempted from all 
taxes, duties, dues and other similar fees or charges 
by the local authorities. 

The operation is not expected to be assessable for 
payments of any royalties. 
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10.0 PROm'Aim.ITY     (rout M) 

I0.(> C.ASII   FLOWS 

The  rash  flow  from  sales  revenue  and  plant  operating 
costs  shows  a  balance  of  rash generated  which would 
be available   to contribute   to   the  cost  of   ores. 

Depreciation  and   interest   on   investment   are  not 
shown  in  the  cash  flow.     It   is  assumed   that   the 
pilot plant   project   would  be  built   with   funds 
provided  bv  I'NIDO ami   the  Government   of   Bolivia. 
The operation would  not  generate  any  funds   to 
carry  interest  charges  on  the  capital   cost  or 
to amortize   the  investment. 

CASH  FLOW 

1st 
Year 

2nd 
Year 

3rd 
Year 

4th 
Year 

5th 
Year 

Sales Revenues    $  178,500    $  242,250 $  242,250 $   242,250 $  242,250 

Plant Operating 
Costs 181,283 

Plant Operating 
Surplus -(2,783) 

Cumulative Cash 
Surplus        - 2,783 

181,283  175,343  175,343  175,343 

60,967   66,907   66,907   66,907 

58,184  125,091  191,998  258,901 
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11.0 

11.1 

11.2 

11.3 

11.4 

11.5 

RECOMMENDATIONS 

11.6 

We recommend strongly that additional exploration work be 
carried out to establish if there are sufficient ore 
reserves containing the desired quality of fibre to supply 
the experimental production plant. 

The sampJes, tested in the Quebec Pilot Plant, were taken 
from the surface ami these samples would represent the ore 
most likelv to he mined in the first vear of production 
only. 

Geological mapping of the Alto Chapare region asbestos 
properties carried out up to date is not sufficient to 
evaluate the extent of the asbestos deposits.  There are 
no reports available covering the extent of the asbestos 
deposits or the quality of fibre at depth. 

We recommend that a detailed mining program for the 
exploitation of the deposits be prepared, including: 

(a) Analysis of exploration results 

(b) Determination of mining plan 

(c) Determination of mining costs. 

We recommend testing and evaluation of recovered fibre 
from the core samples which would be obtained during the 
exploration work of 11.1, as follows: 

(a) Test core samples 

(b) Determine fibre content and recovery 

(c) Test and analyse fibre recovered 

(d) Send representative samples of fibre to 
prospective customers for testing and evaluation. 

We recommend setting up a laboratory for quickly achieving 
a testing program. 

We recommend an interim expansion of the existing Banco 
Minera fibre production facilities, to improve the quality 
and quantity of their fibre production.  For that purpose, 
we recommend adding to their production line certain items 
which could be used at a later date in the experimental 
production plant. 

We would be pleased to offer our resources to undertake 
or assist in the implementing of the above recommendations. 

• 
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CONCLUSIONS 
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The market  survev established  that a marktt exist»  In North 
and  South America more   than  sufficient   to sustain a   1500 
tons per  year mill,   provided  the  fibre   is of  the quality 
desired. 

A  program of  adequate  exploration  and   testing must   be 
carried  out  to  establish   if   sufficient   reserves  of   fibre 
exist  to  supply  an  experimental   production plant. 

An experimental   production mill   has  been  laid   out,   capable 
of  producing   1500   tons  of   fibre  per   vear  on a   single-shift 
operation,   or  4500  tons  per  vear  on  a   three-shift   basis, 
using  the   indicated qualitv  of   available ore  concentrates. 

The capital cost of the mill facility, including all equip- 
ment, buildings and services, to operate with the indicated 
ores,   is  estimated  at   $1,007,385. 

The  sale  of   plant   production  of   1500   tons per   year  will 
generate  an  income which would  pav   for   the direct   costs 
of  plant  operation and  contribute  approximately  $18  per 
ton  for  concentrate  delivered   to   the mill.    When oper- 
ating on  a  three-shift  basis,   the  contribution  should  rise 
to  approximately  $31. 

No  further work  should  be done  towards  design  or 
construction of   the  facility  until  our   recommendations  to 
define ore reserves and fibre grading  have been   implemented 
and satisfactory results obtained. 

Respectfully  submitted, 

SURVEYER,   NENNIGER &  CHENFVERT  INC. 

À       / 
Í.. 

/ > > 

G.   Lavallée,  Eng. 
Manager 
Mining & Metallurgy DcpartNtit 

CONTRIBUTORS: 

Report prepared by G.  Lavallée,  Eng. 
Report checked by    J.  Lemberg,  Eng. 
Flowsheet and layouts prepared by    J.   Lemberg,   Eng. 
Capital  cost estimates prepared bv D.   Plumbley 
Feasibilities prepared bv G.   Ladouceur,  Eng. 
Report reviewed by W.   R.   Lewis,   Eng. 
Report approved by J.   Hahn,  Eng. 

kXOi« 

G. LAVALLÉ 
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APPENDIX "A" 

LETTER OF UNITED NATIONS INDUSTRIAL 

DEVELOPMENT ORGANIZATION OF 

SEPTEMBER 11,  1970 



UNITKD NATIONS   «Kl   NATIONS   UNIE» 

UNITKD NATIONH INDUSTRIAL DEVELOI'MKNT ()li(¡ANIZATIC)N 

I Kl.llKIIIIAI S.    HATH \l SI'l. A TZ Ü.    A   Kilo \ 11- N N V   M STH IA 

TKI KI'HHNK    • :» (SCI 

( AIII.K AI>I)RKSH   I NIDI). VIKNNA     IM». MIX 7<>? 

mriniNct    TP/DCN/ld 11 September 1970 

Subiact:    Experimental  Production Plant  for 
Asbestos Processin-, Onhabamba,  Bolivia; 
IINTPO Contrant 7^/1 S UN DP SK BOI. 90 

Daar Mr. Hahn: 

Reference is made to vnur final   report on Phase I dated 5 
Au^nst   19'0,  our last   letter to vou  '-M Au "tint,   our cable Sent. 
2 and to vour Mr.  Laval lee's renly  l> September,   in connection 
with the above proiect. 

At thir time T   am hanpv to ronvev to vo-i  our appreciation 
of the  i'hase  [ report  and the valuable information whioh it 
contained, also to acknowledge the useful   discussions which 
have taken nlaee in  Vienna today with the  -»ntererted UNIDO 
officials. 

This letter constitutes  our official   mo i ort  to  yo ir company 
to  Droreed wjth tho   execution  r.f the work  an described   in Phase 
II  of   the r.ubieot  contract..     It  is  understood and  agreed that the 
original  term? and  cmd it ions of the contract will  apply,   except 
as  noted below: 

(a) Amend paragraph h)   (i)  ^\ì   lart word second  line,  pare 
%   to   read "minia '"   inn toad  of "mixin-". 

(b) Work  an specified  in clauses   (b)   ( i ">   1/1  and   IS,   pa<re 6, 
cannot  be carried  out   at thir; time and a proportionate reduction 
of the  originally a-reed chares  for Phase  II will be made,  on a 
basis   to be mutual lv  P   reed  upor  between  the two  parties.     I 
would  appreciate receivin' vour proposal   in thir  connection an 
•arlv  as possible,   bit  not  later than  1S October  1970. 

(c) With reference to the laboratory oorinment  referred to 
in  (bi   (v)f  r>i  f of   ->   list  of laboratory  equipment will  be sent 
to voir  firm v'ithin   th"  net  1/1 da"r,   which in  to be  reviewed by 
vour  romnpnv v tb  the  'V IT>'  1'r-., 'cot  liana;-er,   Hr.   lumbo]ovirh, 
amendod an ".^cerìr^ry   lo ^oet tho reni: i rement s ^f the project, 
nnd finalised  in +erTir:   ruitablo for  international  bidding.  You 

S'rvever,  ¡ip""!   <"T  ;:• d  Ohonevrt 
I^SO Wert Pe '•'•! i-o-m*»uve 'Hvd. 
HontT-cul   ,',r',   Quebec,   Onr-nia 
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mre almo requested  to surest the nameo of prospective mwiufacturoni 
OP suppliers  in North America,  Wurope or elsewher«, to facilitât« 
biddin " to be carried out  by the UNTTX). 

(d) Heferenee   fv) pa-e 6 - receiving ore bins:   delete 
"(to stock  ?SO   ionr,)   and add:   "of sufficient capacity to suit 
local  condition^  and remurements. 

(e) The  tine table for the submission of the report as refer- 
red to  in sub-para--rao h  fb)   íviii,   pare 7,  will remain as maximum 
four (4)  months,   but  everv  eff^r+  will  be made to nubmit the report 
at an earlier date.  On this nmnt,   I  would appreciate your subse- 
cjuent  earliest  advice. 

if)   Tn   -enerp] ,   th" work   to  be  executed under Phase   II  of 
the contract  will   ho nredicate-i  unon  the rer-.ults and/or exter- 
polation of the results of Phare   1,   and  can nnlv take   into account 
any unexpected  devel >prents  ansin-  from further explorations as 
may be  communicated   in   -o^d  time  to  your company. 

As  discussed   in  the meetm-  today   in   the offices   of the 
Director,   WD,   ,:r.   Oui   ann-Cabillero,   the iTüIDO  is planning to 
have'additional   exploratory driHm-  carried out by GEOBOL in 
Bolivia.     Ar   technical   hack-stoooin - mav he necessary for this 
work,   your firm bar  i-indi y   i-reed to  recommend the names  of 
individuala   or comnani«-s who would  be   in  a nosition  to orovide 
the necessarv  technical   advice  at  the  earliest nossible date 
and on the most  favourable terms.     It   has also been agreed that 
further laboratory  tesUw will   he necessarv on the expected 
additional  ore samóles,   for which your office is prepared to 
supervise the necessary work,   t-    he  carried out in the laboratori« 
of the Quebec «rwv-ial     ovemment   in Quebec.    If this  latter 
testin- is  renn i red,   <his will   he covered bv an amendment to the 
present  contract   in^ratm- the  a-reed extra    charges. 

Thankin.- von   a am for vour contribution to date toward the 
success of this nrcect and lookin- forward to the results of th« 
stoond phase,   T  am 

](r>urs sincerely, 

Chief 
^•fihnical Fmnnment Procurement 

and f!ontrnctin" Office 
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APPENDIX "C" 

PROPOSED MINING PROGRAM 

SUBMITTED BY BOLIVIA 
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I 
I • » • 

t.. «aroccrw 

!•« 1.8 pliitu H f«M>*»rlTVMnt.'>l brn*»ricî'» ^rn «^t rifu* rill»« *• ••» 
Ii^Rt'i m i. ni )^T' *• "ochnMiha (silvia) » •• «bute«« 

mutant* 'inn «ori* <V nina? pc-mcRi». 

2#- ~n în prtTi^r ! *t.apn,  «*»-• »iV^ra   in^  cT'Oot n"i4n nnuol fot 

3?MY> - Vi. m    tonali-1 a 

<v iln^r-:7   ;<- ^^^n. con urn  Iry prinaAlo «#1 6 f t  ntVi 
îl#»far a un?:- pr-v'u cl-in r»c»: 

1.5 n    tonfivi s 

f*#» fibra  prepara fi a y e Li ri Tic §<•*<«. 

If an »in porcnittjr Oc T<cipcTucl4n proMftdl-) 7<* * <1«1 «l- 
nrrnl. 

(!•• i'R^n 'in-   nr-v'ucoHn rV l.^ >•) t-)i^].nrtn$ df» flora or * puri« 
<!n y clar.lf tracia,  «r rVbr  wvl-rt.«  (•ovf-r)  un«  cant le1«* 
tiri 

d* ali-irr'jl y e-at^rll. 

Las ct)v,s fv-tfrilos,  'ä'F cubran *me?. .ln*nt# lis y*«**« 
nipn* is rc!-¡frali zac' >sf c'cUri  -«-r mv ìdir. p >r  Ini ^r^.1 IT 
<ìe una topi ora.    rl .-L-ioas '> t  abaj •> abonad') y en- 
table es de 

I 
I 
I 
I 

^lr>nr*:» 1 is e ine'tola'ir r -nny f«v >ribl*s m, j   ma  *»};:"lit i- 
I«Hn r-Votiva, cm  "r-^av'^n .r*''i1   y sin  nr¡y>r enfu-  -m 

•1*1 aab*st •> r'* I* roer,   V-J^J.*»,  M  pric^ri ^e <httrac<M 4n 
drl ?iln«ral   sr 'Vor íNf<v*'nr «n  firi-  rolc-otlva  >vn]> 
tacila »plrctlva' . 

ruji abierto 

I 
*••    n  F-i prvîfTs rise,  n r-*  Ms^çarar 'in aoaM <^i"liants •»• 

I linai 1") - 30 tonHLT'îîB p^»r *ta (?*') <*{n rfr tnbalo), I 
•#a 2.j> ¡2 - 7.'^>i_f>!ì«»l^«i£ì por ***>, on una l*y d* 

I 
I 
I 

H«» ~n lu p: tmrrs fiso,  n r-i  Ms^narar 'in abaM <*r\*ti<*nto •*• 

1*0 - 95 î^i  «* tftìdrnn fi >«? *» tr*»«¡ contrai minoro» (mlaat) 
#n «*xplotaci4n y uni  1 "oá yíci¡al»»ni as *n prrpa ridar». 

// 
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I Producción del mineral 
mmn   tin*   1 *v  IIA  li) f           — C1 •i )  • mvpa 

'J 01 AL I n      1    irr 
diarto 9 

*n tonelaJaa 
0                  10 2« 

intuii 2}u 230 2h0 7ÒJ 

•naal 23>0 0300 2WOO 7000 

Producción del mi- 
neral con una 1er d« 
•5* X II III TOTAL 

diario 3 3 W 10 

mentuai 75 75 100 250 
anual 750 750 1000 25OO 

H.«CWilU4Qry CiL HaWfc 

Ç.« ^1 oroce^o de concentración tfel mineral debe empesar ^n loa 
•linos yacimientos. 

^1 minami de asbesto  seleccionad «*n las alms se debe r"p¿ 
oenizar <An trozos (3° cm.) y debr  sei   escogido a nan>,  re- 
nhnzAnà -> -f <-l   material o steril,   ? fin de  lograr wiay^r con- 
centración pasible y asf iionpocharlo a lo  PLANYA coao aine- 
rai  ^e alta  lay, ko - 95 *. 

6.« *1 contoniôo de huaedad  ciel minerai de aabeato que es  des- 
pachado de lus alnas  es hast« de un 20 Í  de agua, deh Mo 
al re'glncn rytreaado dr  lluvias que impura en la reglan. 

ri minorai   ^e  asbesto   selecciona-> neri  sometido i un  se- 
cado prollainar.    Para  lo que so pueden aprovechar Ian 
condici M4f s cllaatolSglcas, tanto de sequedad corno da las 
corrientes de aira« 

TI miner« 1 se extenderá en una superficie» de e «mento, eoa* 
aletaacnte llapla y adecuada para el efecto, 
vl «lneral de as'orst. o  secado pre li-nlnaraetite (secado natu«» 
ral),  eu el que #»1 contenido de humedad  se reduce 
(5 - 1° ?)f  r>* transportará a la PL.iNTA. 

••• La llanta será conatrulda    n forrua que pueda tratar el 

// 



I 
I 

I 

I 

i 

-   3   - 

minami rte asbesto con un« ley de V) - 95 %• 

\s*r> ens.oyos industriale«? nr^ien* • ro"-i varias alternativas 
e. »uri terni '••.  M   rtpefnrar  '-I  trrit- liento da ?5^0 - 7*^00 to- 
nel «dna intrici«» ''*!   'T'fiorii. • '<    o«;<>. sto por a*0  (^ -  ?5 
tonelo M-    '  ]   minorai   d# *r>i»>»»*tt.o ''tarlo), parti  una nrodnß 
din or«  1 .r' M t.-*nrl«rVi*    í/trleor    nr alo d« fibra proper^ 
tV«» y ein.'.* fi««*'t, todo bami i  ~n t-ohnjo de un turno ¿la 
orbo hornfi e'Mrant/»  ì >'> df«e «¿1   n"->,   4-ea,  r 1 melodia "ié- 
trican A* piìtfuccto'n f> ftbn  ^e asbesto por <1fa« 

A,.    Ade^s,  p"»*   li di stiri* 9 nnt iroleza mlnTaló'glea d*»l mlna- 
r"-T  ;•> T:•'•'- * i fV lo ynclmlrnt 38%   sr requie e .ina exlstan- 
cl?i a^rptni'ir fVi niuoral, ^">r  JO raenos de ios meses, para 
preparar li earg« de  la Plant'. 

j Um cnnttr'3^ <*e ?*0 - 70-") tmelar1 o s •lei "ilner*l *le asbesto 
» sor4 fVi)->r.ii :<• n rn lo:; ".iunms r er tros ntln^v^a y ana otra 

tfual ^e ??') - 7 W toneladas f.« r£ depositada en el deoÄ- 
¡ Sito orn^ril en Coch.ib:'nba.    Fs d^cir, cara centra niñero 
I v^  a t^nor si dep^alto central  ^n Cochabamba (capacidad 

¿•M toneladas). 

I 
! 

I 
I 
I 
I 
I 
I 
I 

VI  -<1rvr i1  fV   o:.best o s    ulnar on «jra* ni el oe  íslto r ?-.••*.<>*• 
do i-n    i'Pf   : ilvcr   ropero«'is, piro  < líe1   -nrr 03? '.',r'v " '¡e, 
nn centro, rn base tiri contenido d« la flbrí ^n el nitral, 

t.- rl 

!%• Fl ..anco    ln rj realizará un*j  *'ieeu%cj<) organi nación  p Ta 
recibir <°.. Tinerbi '>  asbesto. 

La entrojo   VI ralnTil,  1;-» recipe\6n ócl mismo y su precio 
ae qrrerí'nrr't f*n ba*e do un re£la.Ti«»nto y contrato. 

•n el contrito  30   'rf'nlrí o\-aot o*n<*ntp el  nreclo,  plo:o ñm 
entrega, cantidad nfnlma, rauestrro,  Impjrr^aa,  lume.Vd y 
calidad. 

11 •• La Planta n*' tblrl solamente, un material  le adecunda cali- 
dad. 

Fn la nrtmero fase de Investitoci ones eistest lea a,  r,*> vav\ 
a realizar ensayas *5 ir toria* fiero íí  y val* osos renpec o do lo 
calidad, deaftbraalento, pureza,  comportamiento on el nro- 
caso de la fibra, etc.;  cuyo« ^esultaios constituirán la 
base porn una producción n^rnal y nnra pode-   proyectar las 

Ilnat!<laf:1ones y emulóos de lo futura nlanta ie dlnenr,ionaa 
industriales (10.J)i toneladas). 

I 
// 



. * - 

if*«   l» carga del mlnnral escocia-), do unas 53 tonelada« con una 
lay aproxlr-ndn-^nte dr-i 0e* ' -mo carga de 15^ toneladas 
con 'ma  lry •v>r->x1'?iad,>¡i''rit ••  rVi Vi *,  se preparará pam «1 
procesamiento > n 1.4  ílaniu:  ^'   »^-lr,  una c«ntldrid del mln£ 
ral   pir'i  '1   ,w )c<**n<n1nnto  ^ tinn  lennna. 

FI interini   a* «"»nd.-'í   .-.n   iri ,     ìnfunele de r<*n*nto comply 
tamtrte  "It-'.pl.i  y a.-ioci'v'fl   pan  *1 f'-M-to. 
rl alterisi s*> «?claM *!« ni «Hit.*» »n'':»n y s^H ciarteido <»n 
firmo quo «-e uostuTibr > ->-«ra <->l Ti^strpo de mint* al<°s h-js- 
ta   atener IV    icll^s. 

rst.H8^Ti.rstr-jS deberá,     rr  tnvp-^ iradas e i ritriti ficaia o en 
el I.A"T V  Til,  para estriar el vnì'or dpi mineral del  ">«ncl.2 
nad-> lot<». 

tj»-    Fl eÄIcul->  fín^l para    1  valor d 1  m'nernl se realizara .ioa- 
pa¿s del  pr-)c^Cüa1.r>nt'i <-• 1   -ílneral,  (..îfntmo C> días), de m^.s« 
na ouilldari / f,e los rf»«;ult-i ¡o-- 'V 1^  producción:   rstr^tura 
de las fibras obtenidas,  c.lldad de l«a fibras,  rpíidlial^ito 
(claranente tomando *n cuenta las perdidas r>n ni tratanlen- 
to). 

!%/••    Trabajando dr  ^nt?a nann-,   s- alejara* ciiíilqaWo   dificultan 
•n la estimación d^l  mineral. 

Rite «ait odo,  òr ac;ierd-> a   la experiencia, se paede Modificar 
9 Corregir,  se,«;1n necesidad . 

2Ä <Je «ara- de 1969 
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APPENDIX    "0" 

0KRATI0NS AT MAXIMUM PRODUCTION CAPACITY 

ON ONE AND THREE SHIFTS BASIS 
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SURVEYER, NENNIGER a CHENEVERT INC. 

I 

Appendix "D1 

OPERATIONS  AT MAXIMUM PRODUCTION CAPACITY 

ON ONE AND TUREM  SHIFTS  BASIS 

D.O INTRODUCTION 

The experimental plant not being profitable when 
producing its 1500 tons per year of fibre, the 
economics of operating at maximum capacity of 
12 tons of fibre per 8 hour shift were studied 
for one 8 hour shift and on a continuous 3 shift 
basis. 

D.l SALES 

a)  Forecast One Shift 

We assumed that sales would equal to 75% of the 
capacity during the first year and 100% during 
the subsequent years, if the plant operates one 
shift. 

b)  Three shifts 

If the plant operates three shifts, great sales 
efforts will be required to penetrate the 
export markets in the countries neighbouring. 

We assumed the need of one additional salesman. 

Working three shifts requires that 60% of the 
production would be sold in 80% the second year 
and 100% in the subsequent years. 



SURVEYER,   NENNIGER I CHENEVERT   INC, 

IU SALES (cont'd) 

c)    Tonnage «nd Salee Forecast 

YEA* GIADE 

FUST 

8100» 

FOLLOWING 

B 

C 

D 

COBblMd 

1 

c 

b 

Cambiarne 

B 

C 

D 

Coabinad 

ONE SHIFT BASIS 

Tonnage Salaa 

250   $ 53,750 

1000 175,000 

1450 210,250 

2700 439,000 

330 70,950 

1200 213,500 

2050 297,250 

3600 581,700 

330 70,950 

1220 213,500 

2050 297,250 

3600 581,700 

THREE SHIFT BASIS 

Tonnage Sales 

580 $ 124,700 

2200 385,000 

3700 536,500 

6480 1,046,200 

780 167,700 

2940 514,500 

4920 713,400 

8640 1,395,600 

970 208,550 

3680 644,000 

6150 891,750 

10800 1,744,300 



SURVEYER,  NENN I GER t CHENE VERT   INC.. 

D.2 OPERATING COST 

Utrns 

Basic operating cost for one 
shift at design capacity 

Additional costs: 

Fuel for drying 

Diesel oil 

Oil and greases 

Jute bags 

Shipping 

Maintenance 

Sales 

2 Mill Foremen 

6 Floor operators 

2 Crusher operators 

2 Baggers 

2 Palletizers 

2 Fork Lift operators 

4 Labourers 

2 Truck drivers 

2 Mechanics 

2 Helper mechanics 

TOTAL OPERATING COST 

On« Shift Three Shift 
Basis 

$ 155,333 $ 155,333 

3,035 13,441 

343 1,519 

1,120 4,960 

19,600 86,800 

2,835 12,550 

17,714 66,484 

- 12,000 

- 3,480 

- 6,240 

- 2,080 

• 1,900 

- 1,900 

m 2,420 

- 2,080 

• 2,420 

- 5,600 

- 2,780 

1 199,580 9 383,987 



SURVEYtR,   NENNIGER  i CHENEVERT   INC. 

I 

D.3 CASH FLOWS 

1. ONE  SHIFT  BASIS 

Salts Revenues 

Operating Cost 

Operating Profit 

Depreciation 

Interest Charges 

Net Profit 

Cumulative Earnings 

1st Year 2nd Year 3rd Year 4th Year    5th Year 

$439,000 $581,700 $581,700 $581,700 $581,700 

199,580 199,580 199,580 199,580 199,580 

239,420 382,120 382,120 382,120 382,120 

98,957 90,461 82,815 75,934 69,740 

57,643 61,043 61,643 61,643 61,643 

82,820 230,016 237,662 244,543 250,737 

82,820 312,836 550,498 795,041 1,045,778 

2. TIREE  SHIFT  BASIS 

Sales Revenues 

Operating Cost 

Operating Profit 

Depreciation 

Interest Charges 

Net Profit 

Cumulative Earnings 

1st Year    2nd Year    3rd Year    4th Year    5th Year 

1,046,200 1,395,600 1,744,300 1,744,300 1,744,300 

383,987 383,987      383,987       383,987       383,987 

662,213 1,011,613  1,360,313  1,360,313   1,360,313 

98,957 90,461        82,815         75,934         69,740 

57,643 61,643        61,643        61,643        61,643 

505,613 859,509 1,215,855 1,222,736  1,228,930 

505,613 1,365,122 2,580,977 3,803,713 5,032,643 



SURVEYER,   NENNIGER  ft CHENEVERT   INC. 

fi. 4 PROFITABILITY 

I 
I 

The mill rate of return on investment on a discount««! 
cash flow basis would be: 

a) for one shift operation:  16% 
b) for three shift operation: 45% 

D.5     MINING COST 

The above cash flows do not consider the cost of ore 
delivered to the plant. Therefore, the amounts shown 
as "net profit" represent money available to cover the 
cost of mining and delivery of the concentrate to the 
plant. 

Assuming a concentrate at 30%, money available to mine 
and deliver the concentrate to the plant would amount 
to $18.35 per ton in the case of the one shift operation 
and $31.77 per ton in the case of the three shift operation. 
The difference between these figures and the actual mining 
cost would be the "True Net Profit" of the combined mining 
and processing operation. 
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SuftvcYER, NENNIGER a CHENEVERT INC 

CONSULTANTS 

OWNED AND OPERATED BY ENGINEERS 

TBL Ml-IMI 
CABLI »NCINC I550 Dï MAISONNEUVE BLVD WEST 
TELCX OI-«Oeil MONTREAL i07. CANADA 

August 18, 1971 

Our Ref: 3161 

Nr. D.C.  Newton 
Chief, Technical Equipment 
Procurement  and Contracting Office 
United Nations Industrial Development Organization 
Lerchenfelderstrasse  1 
A-1070,  Vienna, Austria 

Dear Mr.  Newton 

UNIDO - BOLIVIA - PHASE  III 

We  attach  our  final report   of  Phase  III of  the project 
"Experimental Production Plant  for Asbestos Processing, Cochabamba, 
Bolivia, UNDP/SF Symbol:   BOL 20", Contract No.   70/15.    We are quite 
pleased to have been able to complete  this assignment within the  short 
schedule  given to us at   the meetings  of  June  7 to  10,   1971  in Vienna. 
Our preliminary  issue  of the report was submitted  and reviewed at  the 
meetings  in Vienna August  2 to 4,  1971. 

We are disturbed that the criteria agreed to during the June 
meetings in Vienna were subsequently challenged at the last minute of 
our work.     Unless we  are  all committed to the  same   objectives,   including 
the  schedule,  similar  situations might  recur during Phase  IV.    We strongly  \ 
recommend  that  the   management  of  the project,   from  ore extraction to pro- 
duction  of   fibre,   be  under the  responsability of  a manager  reporting directly 
to you.     Changes and  delays during Phase   IV could  be  quite  costly. _«, 

We would  be  pleased to revise  our  contractual obligations for 
Phase  III and to make  available the services of  our   staff and our associates 
to include  the  final design of  the processing plant  as an addendum to Phase  III. 
We await your instructions to proceed with this addendum. 
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SURVEYER.  NENNIGER  & CHÊNEVERT  INC. 

Mr. D.C, Newton 
United Nation. - 2 - August 18, 1971 

I We appreciate the opportunity to prepare Phase  III of this 
project and look forward to being of continued service. 

•nel» 

Sincerely  yours 

ÍÜRVEYER,  NENNIGER &  CHENEVERT  IMC. 

^us 
i f 
i 

G.  Lavallée 
Manager 
Mining & Metallurgy Department 
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SUtttARY 

An experimental plant to produce  1500 tons per year of asbestos 
fibre 8imilar  to groups 3,  4 and  5 was designed. 

Equipment was   selected,   specifications  prepared  and  bids  obtained. 
The  cost   of   the  equipment   delivered   in  Cochabamba  is estimated  at 
$230,100 U.S.     The   equipment  covered  by  the   estimate now 
includes material  handling  facilities  for  the   ores,  with  conveyors 
and bucket  elevators,  and  dust   control   facilities  as  agreed   in 
selection  of   the  process.     Equipment   cost  estimates are  based  on 
U.S.  dollars  and  now reflect an   increase  due   to  the  recent  rise   in 
the Canadian dollar. 

The minimum geological works required  for  the Filadelfia mine  for 
planning the experimental plant   is indicated  following a review of 
the Geobol proposal. 

A method for concentration of asbestos ore from the Filadelfia 
mine was studied. The cost of the equipment required, not in- 
stalled,  for  concentration  is estimated at  $75,000 U.S. 

Revised August 10/71 
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1.  INTRODUCTION 

On March 5, 1970, the United Nations Industrial Development 
Organization awarded a contract to Surveyer, Nenniger & 
Chenevert Inc. for testing of asbestos samples, preparation 
of a feasibility study, selection of a manufacturing process, 
supply of equipment, spares and designs and provision of 
services for the erection and commissioning of an experimental 
production plant for asbestos processing. 

Report of Phase ! "Experimental Production Plant for Asbestos 
Processing" was submitted on August 5, 1970. 

The report of Phase II "Feasibility Study" was submitted on 
April 8, 1971. 

During a meeting held in Vienna, Austria from June 7 - 10, 1971, 
with the participation of delegates from UNIDO, UNDP, Government 
of Bolivia and SNC Inc., it was agreed that Phase III of the 
project be initiated immediately.  SNC was asked and accepted 
to complete that work prior to July 28, 1971.  The scope of 
work for Phase III, as outlined in the original UNIDO Contract 
No. 70/15 was modified as follows: 

i)  Prepare all detailed engineering design covering all process 
sectors and lists of equipment including, but not limited to: 

1. Layout of all equipment and general arrangement drawings 
of plant building; 

2. Detailed design and specification of conveying equipment, 
chutes, hoppers, aspirating hoods, bins, aspirating 
piping, and associated equipment; 

3. Detailed design of all dust control and ventilation 
equipment; 

4. Technical specifications for: 

a) the plant buildings and plant equipment referred to, 
above ; 

b) the quality control and laboratory equipment to be 
provided by the UNIDO as outlined in Annex E hereof. 
These shall be suitable for invitation of competitive 
bids.  (Already done) 
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1. INTRODUCTION 

5. 

(cont'd) 

Equipment   layout and   Installation drawings  including 
quality  control and  laboratory equipment  Bhowing 
building  loads,   power  and  control requirements  as 
well  as  other  necessary  services. 

Th« basic criteria agreed on to guide  the plant  design were: 

i.       Mill  feed  size,   25  mm. 

2.       Use  of  the  most   inexpensive  building. 

The firm of Watts,  Griff is and McOuat  Limited was asked by 
SNC to prepare a conceptual method of   concentrating asbestos 
ore from the   Filadelfia  deposit. 

SNC was verbally authorized to  proceed with  Phase   III   on June   10, 
1971.     Material  balance,   flowsheet  and   layout  were   immediately 
prepared.     As  soon as  available,   sketches or   designs were  for- 
warded  to  Bolivia  for  comments.     On july  14,   our  asbestos  spe- 
cialist,  Mr.   Pouliot,  visited Cochabamba to review with 
Mr.   Sumbulovic,   the  UNIDO Project  Manager,  the  material   balance, 
flowsheet  and   layout   of   the plant,   to  clear  the  way  for   immediate 
completion  of   final design work. 

During that  meeting,  Mr.   Sumbulovic   stated  the   following new 
requirements: 

the  feed  to  the  mill would  be   30  cm instead  of  25  mm as 
agreed upon  in Vienna. 

the  building  should  be multistory  instead  of  basically 
one  floor. 

All work was stopped pending clarifications   for  these basic 
criteria. 

The UNIDO office in Vienna subsequently asked SNC to complete 
the report of Phase III for July 29 as already scheduled, and 
to attend a review meeting in Vienna, August 2, 1971. During 
that meeting and continuation which extended to August 4, 1971 
the preliminary report of Phase III was reviewed and accepted 
with minor modifications. These modifications have been incor- 
porated  in this final report on Phase   III and   include: 

•)      the location of the core and quality control laboratories 
in a separate building not  included in the  scope  of work 
of  SNC; 

b)      the deletion of walls in the dryer section of the building; 

Revlead Ai gust 19/71 
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1. INTRODUCTION (cont'd) 

c) the additions of screening facilities prior to the 
dryer ; 

d) the addition of truck weighing facilities at the 
gate house. 

e) contractual obligations of SNC for Phase III were 
to be revised to include final design previously the 
responsibility of the Government. 

These revisions will be presented as an addendum to Phase III 
report. 

I 
I 
I 
I 
I 
I 
I 
I 

Revised August 19/71 
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2. DESIGN CRITERIA 

The following criteria were used 
and experimental plant design: 

Fibre production capacity: 

Plant  operation: 

Dryer section: 

Mill section: 

Humidity  content: 

Plant efficiency: 

Plant  feed fibre content: 

Fibre distribution: 
(based on Phase  I results of 
Filadelfia  fine ore) 

Plant feed ore  size: 

Mine supply size: 

in flow sheet preparation 

1500 tons per year 

300 days per year 
7 productive hours per 
day 

continuous operation 

batch process 

maximum 10% 

85% 

from a minimum of 40% 
to a maximum of 95% 
fibre content 

similar to group 3- 17% 
similar to group 4- 60% 
similar to group 5- 23% 

maximum 25 mm 

70% at minus 25 mm 
30% from 25 mm to 
300 mm 
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SUKVEYIR,  NfNNIGE*  t CMCNEVERT   INC.—-, 

7. 

3. DESIGN 

3.1   Material balance 

The material balance was prepared and submitted for c< 
to the UNIDO Project Manager on June 18, 1971. 

mti 

3.1.1  Tonnage required 

Wet Ore 
Dry Ore 
Fibre 

4850 tons per year 
4410 tons per year 
1500 tons per year 

16.2 tons per day 
14.7 tons per day 
5.0 tons per day 

3.1.2  Mill balance sheet (per day) 

3.1.2.1 Rock Circuit 

Feed 

Fibre lift 
Fibre lift 
Fibre lift 

Fibre lift 

Fines 
Fines 
Fines 

Fines 

Rock 

Group 3 
Group 4 
Group 5 

Total 

Group 3 
Group 4 
Group  5 

Total 

Total 

14.70 tons 100Z 

1.50 tons 
5.29 tons 
2.03 tons 

8.82 tont 

0.88 tons 
3.08 tons 
1.18 tons 

5.14 tons 

0.74 ton« 

Ml 

» 
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3, DESIGN      (cont'd) 

3.1.2.2 Fibre Circuit 

Feed 

3.2 

3.3 

8.82 tons 60X 

Fibre 
Fibre 
Fibre 

Fibre 

Fines 
Fines 
Fines 

Fines 

Floats 
Floats 
Floats 

Floats 

Flow Sheet 

Group 3: 0.35 tons 
Group A: 3.00 tons 
Group 5: 1.15 tons 

Total 

Group 3: 0.50 tons 
Group 4: 1.76 tons 
Group 5: 0.68 tons 

Total 

Group 3: 0.15 tons 
Group 4: 0.53 tons 
Group 5: 0.20 tona 

Total 

5.00 tona Ml 

2.94 toot 

0.88 tona *f 

The process flow sheet, submitted on Jun« 18, «71 U 
included as drawing 3161-02-3700-1. 

Mill Layout 

The mill layout submitted  for consenta on July 3,  1971 la 
included as drawing 3161-O2-370O-4. 
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». 

4. r.EQLQGICAL WORKS 

It has been recommended that a program of  geological exploration 
be carried out to determine the  extant  of ore reaervea on which 
the experimental plant will be established. 

A program of   geological works proposed to UN1U0 by fieobol 
was reviewed by  SNC at   the request   of  UNIDO, with a view to 
suggesting minimum requirements  to enable a preliminary assess- 
ment  of   ore reserves  at   the   Filadelfia mine. 

SNC's  comnents on  the  proposed  pi ogram were  transmitted to 
UNIDO June  15th and were as  follows: 

4,1 The   bottom of  the  existinp  pit   of   Filadelfia  should  be  cleaned 
with a  bulldozer,  map  geologically,   and  three   or  four   drill 
holes  put  down  to  determine   the  depth  to which   fibre   is  present 
and whether   the  fibre   is  of   tho   same  quality   as  exposed   in  the 
walls  of   the pit.     These  drill  holes would  be  vertical   or 
inclined  depending  on  the  occurences  of   asbestos ore.     These 
drill holes would  tell   if   the   fibre   is  present   in  the  pit   as 
previously  indicated and  if   it   is  of  the  same   type  as   the 
fibre  present   in  the wall.     It  would  also reveal   if   the   fibre 
can be recovered by the same  mining and concentration method 
as the  fibre  in the wall. 

4.2 The  surface of  blocks   1,  2 and  3  should  be cleaned with 
bulldozer  to expose the  rock,  map  geologically and then ten to 
twenty drill holes should be put  down from surface  to determine 
the horizontal and vertical extent   of  the  fibre zone.     These 
drill holes would  be  either  vertical  or   inclined.     They would 
tell us whether  there   is fibre   in the rock or  not.     They would 
outline  the  extent  of   the  fibre  content  without   really   being 
possible  to obtain proven reserve.     Location  of  such  drill  holes 
would have  to be  selected  on  site  depending upon  ore   occurences. 

4.3 The  success of  such drilling program will depend on careful and 
continuous  supervision by  geologist  experienced  in  the   occurences 
of asbestos ores.    We would  appreciate receiving as  soon  as 
possible  the curriculum vitae of  the engineer presently  on site. 

4.4 It  is extremely  important to establish procedure for recovery 
of  the cores as drilling progresses.    If  good procedures are 
not established before work   starts, then samples and the deta 
obtained for them could not*  be meaningful. 

* Correction to telex text 

Revised    August  19/71 
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10. 

4. GEOLOGICAL WORKS     (cont'd) 

4.5 Adits and cross  cuts as proposed  In the Geobol results could 
be done at a much later stage particularly in those areas 
where   long fibre   is probable. 

4.6 If doubt exists  on the experience  of present engineer on site, 
we would  recommend  supplying from Canada an experienced asbestos 
geologist   to review with him drilling program a6  soon as the 
existing Filadelfia pit   is cleaned and prior  to any drilling 
start.     Geologist  could make a  second visit  to the site at a 
later date when drilling is  finished to review the drilling 
results,  take half of the core  samples prior to shipping to 
Quebec  City. 



I 
I 
I 
I 

I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SURVEYER, NENNIGER » CHENEVERT INC. 

11. 

5.     DESCRIPTION OF THE FACILITIES 

5.1 Truck Scale 

A truck scale of  a maximum capacity of 14.75 tons will be 
located at the gate house for weighing the  Incoming and 
outgoing haulage trucks.    The scale  is an addition included 
as part  of Phase  III addendum. 

3.2 Stockpiling and Reclaiming, Facilities 

Drawing 3161-02-3700-3,  Site Plan gives the  overall arrangement 
of  the process facilities. 

The  ore stockpiling facilities consist of  a concrete pad at 
ground  level elevation measuring 20.6 meters long by 15.3 meters 
wide. 

Trucks hauling from the  mine will dump the   concentrate  on concrete 
pads or  on their periphery. 

Labourers will shovel,  wheelbarrow and feed  the  ore concentrate 
onto a vibratiag screen  that will discard   the oversize   (plus 
25 mm)   to  be taken away  for  size reduction by sledge hammering. 
The  undersize  (minus 25 mm)  will be collected on a 45.7  cm 
(18  inch)   belt  conveyor.     The  conveyor will deliver the  ore 
to the dryer. 

The vibrating screen and the  oversize conveyor are additions 
included as parts of Phase  III addendum. 

3.3 D£ver 

The ore will be fed in a parallel flow, oil fired rotary dryer. 
The moisture content of the ore will be reduced from 10% to 22. 

3.4 Mill Building 

See flowsheet drawing 3161-02-3700-1. 

The  ore discharged from the dryer will be elevated into the 
mill feed bin.    This  15 ton capacity bin will be constructed 
of concrete.    Throughout the day,  it will  serve as a surge 
and cooling bin.    At the end  of each working day,  the ore 
will be  transferred into a second bin 0RB-1.    A vibrating 
feeder will feed the concentrate to rock aereen RS-1. 

Ravistd   August 19/71 
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5. DESCRIPTION OF THE FACILITIES    (cont'd) 

5.4 Mill Building     (cont'd) 

Fibre will be   lifted  to the cyclone collector  CC-1.     The 
oversize  rock will   be  elevated  into rock bin  #RB-2.     The 
undersize discarded   to tailings.     Middlings accumulated 
in containers  for  further  processing. 

The  fibre   lifted  on   screen RS-1 will be  cleaned  on a   fibre 
screen  and  aspirated   in cyclone CC-2.     The  undersize  will 
be  sent   to tailings.     The  oversize will   be  accumulated  in 
containers for  further processing. 

The   fibre  collected   in CC-2 will  be  gravity  fed   into  a 
paddle  deduster.     From the  paddle  deduster,   it  will  be 
elevated  to  a  grader.     The   fibre will  be  mixed  and   bagged. 
The  grader  undersize will  be accumulated   for   further 
processing.     This  first  series of  operation will produce 
the   longest   fibre. 

The  oversize  rock  and  middlings  from screen RS-1  will be 
fed  into an  impact   mill.     Fiber  will be   liberated  and pro- 
cessed  as per  the   previous  sequence.     Intermediate   length 
fibre   will  be   so produced. 

The  shorter   fibre will be  processed  similarly.     however, 
the  oversize  of  the   rock screen and  the  middlings  of   the 
fibre  screen will be  discarded tailings,   since very   short 
fibre will not  be produced in this experimental plant. 
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6. PROCESS  EQUIPMENT 

6.1 Ewipment   List 

Provided   the   concentrate  supplied to the  mill contains 
a minimum  of  40% fibre  and  10% maximum humidity content, 
labour   is well trained,   proper maintenance   is carried out 
and  spare   parts kept   in   stock on the  site,  we consider   the 
equipment   listed be Low  sufficient  to produce  1,500 tons 
per  year   of   asbestos  fibre with  lengths  equivalent to 
Canadian   fibre of  Groups  3,  4  and  5. 

I'rocess  Equipment List 

I 

I 
I 
I 
I 
I 
I 
I 
I 

Item 

Dryer 
Crusher 
Rock Screen 
Fibre  Screen 
Paddle  Deduster 
Standard  Grader 
Live  Bottom Bin 
Fibre  Screw  Packer 
Belt  Conveyors 
Bucket   Elevator 
Vibrating   Feeders 
Screw Conveyor 
Cyclone   Collector 
Rotary  Aspirator 
Aspiration  and Dust  Control 

quantity 

1 
1 
1 
1 
1 
1 
1 
1 
2 
« 
2 
1 
2 
1 
1 

Drawing 3161-02-3700-4 entitled General Layout shows the 
layout   of   the equipment. 

Process  Equipment List   for Phase III addendum 

Item Qv*fintity 

Vibratorv   Rock Screen 
Belt  Conveyor 
Truck Scale 

1 
1 
I 
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6. PROCESS EQUIPMENT      (cont'd) 

4.2 Estimated Cost 
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The procurement,  supply,  packaging,  insurance  for shipping 
and delivery of  the equipment of Phase  III on the site at 
Cochabamba  is estimated at   $230,100 U.S.     This  list does not 
include the equipment  listed under Phase  III  addendum. 

This experimental plant  of  Phase III has some  characteristics 
which result   in a higher  price proposition than previously 
estimated. 

The mill section will be  equipped with production size 
machinery which  is commonly used by most  of  the asbestos 
producers  in  the world.     It will permit   the performance  of 
more realistic experimental work and a better  interpretation 
of results without  applying the factor  necessary when 
comparing pilot   plant and production plant  equipment.     Later 
the equipment  could be easily incorporated to a full scale 
production plant. 

The mill building will be  a simple design  type with all the 
processing equipment  located on a common floor using material 
handling equipment  such  as bucket elevators to convey the 
material through the process rather than being a multistory 
gravity flow building. 

The wet ore will be dried in an autonomous rotary dryer to 
provide the flexibility in the drying rate due to the adverse 
climatic conditions of the mine and the wide variation in the 
moisture content. The interference of drying in the crushing 
efficiency and the interrelation with subsequent milling 
operations prevent the utilization of a dual purpose machine, 
impactor-dryer. 

The addition  of  the mixing  operation before bagging will 
provide a greater  stability  in the quality control of the 
fibre.     This  production  feature will also add the possi- 
bility of reblending old production fibre with  fresh material 
for a wider  range  of  finished product. 

The dust  collecting system will be of  a greater capacity 
to provide an ample and up-to-date control of  the dust  in 
th« process building. 

The processing equipment will be supplied with motor starter 
and stop-start push buttons  mounted on the machine. 

Since the original estimate was established in 1969, the 
escalation of prices has been in the order of 15 to 20Z. 

Revised   August 19/71 
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7. 

7.1 

BUILDING 

Description 

All processing and associated facilities will be  located in one 
building measuring 15.2 meters wide by 41 meters   long.     The roof 
clear  heipht   to be  11.5 meters where  the procesfc   facilities are 
housed and   3.5  meters where   the  services are   located. 

The  process   equipment will  be  distributed  on  two   levels with  most 
of   the  equipment   located   on  the  upper  floor,   3  meters above  the 
ground  floor. 

Approximately   7JÜ square  meters  of  floor are   required  to house  the 
equipment.        The  services  will  use   196 square  meters divided  as 
follows : 

Product  Storage 

Stores 

Power Substation 

112 sq. meters 

58 sq. meters 

26 sq. meters 

196 sq. meters 

7,2     Specification 

7.2.1 General 

The specifications and data to be used in the design and construction 
of the experimental pilot plant are: 

r.QundqUons - 

Reinforced concrete spread footings. Piers and grade beams or 
grade walls. 

Superstructure - 

Reinforced concrete framing and structural staci. 

Fjoors - 

Reinforced  concrete. 

KOfll - 

Corrugated asbestos roofing ovar procsss plant. 
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7.     BUILDING  (Cont'd) 

7.2.1  General  (cont'd) 

failings over Service Are.a - 

Precast concrete. 

Walls - 

Corrugated asbestos wall cladding, except dryer «action. 

Exterior Walls - Process Plant - 

Corrugated asbestos cladding 

JkÜL&£lQLÍLa-lls_ - Service Area, - 

Concrete blocks. 

Part.ition Walls - 

Lightweight concrete blocks. 

7.2.2 Codes 

Latest issues of Bolivian codes and regulations. 

7.2.3 Design Loads 

Live Load - 

Concrete slabs: 

Stairs: 

Ground floor: 

Ground floor - Fibre storage area: 

Stockpiling pad: 

Equipment Load - 

Elevated concrete floors 
0.75 ton per sq. meter 

0.50 ton per sq. meter 

1.00 ton per sq. meter 

2.50 ton per sq. meter 

1 ton per sq. meter. 

All equipment loads which exceed the given distributed floor 
live load will be shown on floor or platform drawings. 

Crane - 

Not applicable. 
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7. BUILDINGS    (cont'd) 

7.2.3 Design Loads       (cont'd) 

Wind Loads - 

All buildings and  structures shall be designed to resist 
wind loads specific  to the Cochabamba area. 

Seismic  Load - 

All buildings and  structures shall be designed to resist 
earthquake  loads according to the earthquake factor  of  the 
Cochabamba  area. 

7.2.4 Soil 

Soil bearing capacity obtained  from a soil  investigation 
study specific  to the site and transmitted by the Director 
of the Project   is   1.38 KC/square centimeter. 

7*2.5       Reinforced Concrete 

All concrete  shall have 3,000 psi compressive strength  in 
28 days.    Reinforcing steel to be deformed  intermediate 
grade. 

7.3 Final Design Addendum 

The  final design  of   the  processing building and associated 
facilities will   be  part  of  Phase  III  addendum.     It will 
include drawings  and  specifications  of: 

- foundations 
- concrete  storage  pads,   bins  and   floors 
- structural  steel 
- architectural   work 
- mechanical services  including piping,  fire protection, 

compressed air,  ventilation, water  supply, drainage and 
sewers. 

The drawings and  specifications will be completed  to call 
tenders for  the   construction of  the processing plant  and 
installation  of   its  mechanical   services. 

The addendum will  also  include  an estimate  of  the  construction 
costs of the mechanical services excluding all foundations, 
concrete,  structural and architectural work. 

8 



SURVEYER. NENNIGER * CHENEVERT INC.. 

I 
I 
I 
I 
I 
I 
I 

8, DUST  CONTROL SYSTEM 
18 

8.1 Description 

I 
I 

The  experimental  plant will be equipped with a dust  control system 
of   the highest  standard  in the asbestos  industry and  shall under 
normal operation and maintenance  conditions provide a high degree 
of   protection. 

Dust   control hoods  have  been provided  at  every point  where dust   Js 
liable  to  hr  generated.     Drawing   3161-02-3700-6  shows   the  layout 
of   the  svstem. 

All  air for dust  control and aspiration   is connected   to  a main 
header before  entering  the  bag  filter. 

The  system   is automatic   in  the  sense   that  the  bags  are  cleaned 
at   set   intervals  and  no operators  are   required  for  this   function. 

A more  complete  description of   the   system is found  in  Specification 
3161-02-3700-15  -  Bag  Collector. 

I 
8.2 Monitoring of  the  Dust 

Recommendations  for  the monitoring of  the dust  in th« processing 
plant will be part  of  Phase III addendum. 
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9. 

9.1 

POWER DISTRIBUTION  AND  LIGHTING 

9.2 

Description 

The  power distribution system  for   the process  plant  and associated 
services will  consist  of a 500  KVA,   3 Phase,   50  Cycle  indoor 
type  transformer   located  in the  electrical  room. 

This  transformer will  be supplied   from a 10,000   Volt   incoming 
powerline and   the   supplv  Lo the   plant   is   reduced   to  380 Volt 
level.     The   transformer will  be   followed   by  a   1,000 Amp air 
circuit  breaker.     An  800 Amp  capacitv  busbar will  distribute 
the  power to   four  distribution  panels. 

Distribution   panels   No.   1  and  No.    2  will   be   used   for  the  process 
equipment.     Distribution panel   No.    3  will  be used   to supply  the 
qualitv  control   and   core   laboratories.     Distribution panel No.   4 
will  serve   the   lighting and miscellaneous  plant   services. 
Drawing 3161-0J-3700-7  shows  the   power distribution design. 

Final Design  Addendum 

The  final design   of   the electrical   power distribution and 
lighting of   the  process  building  and associated   services will 
be  part  of  Phase   111  addendum.      It  will  include  drawings and 
specifications  complete  to call   tenders  for  the   installation 
of  the electrical   services and  an  estimate  of  the  construction 
costs of such  services. 

I 
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10. 

10.1 

QUALITY CONTROL AND CORE 
20 

Description 
Drawing 3161-02-3700-5 outlines the general layout for the quality 
control and core  laboratories.    All equipment to be supplied in 
these facilities are shown on this drawing.    The area where water 
is  required is indicated. 

A separate dust  control and aspiration system is  included.    The 
type of shelves and tables required is indicated in the notes. 
The equipment being of   light loads,  no heavy construction is 
required. 

The core laboratory includes a large floor area to accumulate 
samples. 

The core and quality control laboratories will be located 
in a separate building which is not included in the scope 
of work of SNC. 

10.2        Addendum 

The specification for a dustube collector required in the core 
laboratory will be p«rt of Phase III addendum. 

Revised   Auguet 11/71 
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11. RECOMMENDATIONS 

We strongly recommend that: 
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1. All parties agree and be committed to a set of 
design criteria. 

2. All parties agree and be committed to a master 
schedule of Phase IV to he prepared before proceeding. 

3. The execution of Phase IV be placed under the authority 
and responsability of one single person so that mine 
development, plant construcción, equipment delivery and 
installation be made in accordance with the master 
schedule . 

4. The exploration work of the deposit be accelerated. 
No additional information became available during 
Phase III. 

5. The concentration plant included in appendix A be 
implemented. 

6. A plan for the mining operation be prepared as was 
done for the concentration process. 

7. Recommended crushing tests be made to predetermine 
operation factors. 
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12. CONCLUSIONS 

12.1 An experimental plant  able  tu produce  1,500 tons of 
asbestos fibre  from 40% concentrate was designed.     The 
one   floor   layout   adopted  gives  the   flexibility required 
in an experimental  plant. 

12.2 The  plant has  been  designed  to   the  criteria  established 
following the  evaluation  of  the   asbestos mineral  of 
Filadelfia  fine   ore  which was made   in  Quebec  city during 
Phase  I and  agreed  at  meetings at   Unido   in Vienna. 

12.3 The   process and  facilities provide   for  utilization of 
labour  and  personnel   from  the   site   region  to a  full 
pract ical  extent. 

12.4 The flexibility which has been provided in the plant layout 
will enable convenient adaptation of the operation within a 
range of conditions which may develop in the initial stages 
of   production. 

12.5 We  believe  the  design  and  estimates  of  cost   to be  realistic 
and   in  line with  the  conditions   for  which  the project   is 
intended. 

12.6 Phase IV of the project •ay be initiated with minimum delay 
as  soon as work is  authorized following the execution of 
Phase  III addendum and  approval of  the  final report  of  Phase  III. 

Respectfully   submitted, 

SURVEYER,  NENNIGER &  CHENEVERT   INC. 

If G.   Lavallée,  Eng. 
^      Manager 

Mining & Metallurgy Departwnt 

CONTRIBUTORS: 

Report prepared by G. Lavallee, Eng. 
Flowsheet and  layouts prepared by L. Pouliot, Eng. 

J.C.  Biais, Eng. 
Capital cost estimates prepared by W.  Paduch 
Report  reviewed by W.R.  Lewis,  Eng. 
Report approved by J. Hahn,  Eng. 

i 
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APPENDIX A 

QRE CONCENTRATION 
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APPENDIX  "A1 

ORE  CONCENTRATION 

i.       GENERAL 

At  our request,   the Watts,  Griffis and McOuat Limited, 
Consulting Geologists  and  Engineers of  Toronto,   prepared 
a  conceptual method of   concentrating the  crocidolite asbesto« 
ore  of   the  Filadelfia  Deposit. 

As   per our  terms   of   reference,   they   restricted   themselves 
solelv   to   the   concentration   stage   and did   not   consider 
the  mining  phase. 

Previousiv,   Watts,  Hriffis  and   McOuat  had  assisted  SNC   in   the 
gathering  of   samples   of   ore   from   several   deposits   in  the Alto 
Chapare  region  and  in preparing  a  part   of   the  market  study 
for crocidolite  asbestos   in North  and South America. 

I 
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2.  FILADELFIA DEPOSIT 

Plans call for the annual production of 1,500 tons of fibre from 
the experimental plant.  Design of the plant is based on the 
deliverv of a concentrate containing 40 percent fibre from Alto 
Chapare. 

Although Liiere are several crocidolite deposits in the Alto Chapare 
region, the deposit selected for the study was Filadelfia.  It is 
located within two hundred metres of a new all-weather road 
presently under construction, between Cochabamba and Villa lunari. 

The deposit has been mined in the past hut at a very modest rate. 
It is difficult to determine the exact amount but one hundred tons 
of fibre would perhaps have been the maximum ever recovered in any 
one vear.  The fibre was concentrated bv manually sorting through 
the rock and picking out the fibre after the rock had been drilled, 
blasted or loosened with picks and bars.  To achieve the proposed 
output of 1,500 tons per vear will require new methods for mining 
and concent rat ini:. 

The assignment we gave to Watts, Griff is and McOuat covered only 
the design of a proposed method for concentrating of the ore at 
the Filadelfia mine site and did not include the method for mining 
of the waste and ore that will be required to be mined. 

The Filadelfia mine to-date lias been mined entirely bv surface 
methods.  The excavation might best be described as a small quarry 
with verv approximate dimensions of bO meters in length, 30 meters 
in width and 10 meters in depth.  The topography rises as one 
retreats from the road and there is abundant vegetation, principally 
in the form of long grass in the area of the present pit. 

I 
I 
I 
I 
I 

The geology of the deposit is not completely known but it is 
understood that a programme is presently in progress to provide 
further information on the quantity and quality of fibre reserves 
and the variation In rock tvpes that appears to be indicated from 

surface. 

The crocidolite that is exposed in the walls of the pit is primarily 
in a cream coloured quartzite that is well fractured.  The 
crocidolite occurs as mass, slip and cross fibre along the fractures, 
Other material that is exposed in the pit walls includes a black 
argillaceous shale and a light coloured dolomite.  There is much 
folding and faulting in evidence that lias undoubtedly been 
responsible for the highly fractured nature of the rock exposed. 

I 
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3,       GENERAL DESCRIPTION OF PROPOSED CONCENTRATION METHOD 

The principal factors considered to  arrive at the proposed 
method of  concentration are: 

1. The average fibre content of ore  from the mine will be between 
four and six percent. 

2. Fractured quartzite will be the principal waste rock in the 
ore feed. 

3. Due  to  the rainy season,  only seven months of operation is 
possible. 

4. Unskilled labour is  in plentiful  supply while skilled labour 
is not. 

5. The   installation may only be temporary and capital costs  should 
be minimized. 

The flowsheet proposed  is shown on pape 20.      It  consists 
of one or  two stages of  crushing until a desired product  size  is 
obtained  followed  by hand sorting of  waste  from a slow-moving 
conveyor belt with  the discharge from the  conveyor belt going into 
a concentrate bin  to await  truck transport. 

We considered other alternatives but   in view of   the factors 
itemized  above,  we feel  that  the proposed  concentration method  is 
the most  appropriate at   this  time.     As additional information on 
the ore characteristics  becomes available,   modifications may  be 
required.     It is  recommended  that  some crushing and screening 
tests be done on  the ore before final equipment  specifications be 
established. 

The concentration facilities have been designed  such  that  if 
operated   12 hours  per day for 25 days per month during the  seven 
month dry  season,   that 4,000 tons of product will result with an 
approximate crocidolite content of   40 percent,   provided sufficient 
ore reserves are available. 

Maintenance requirements should be  at a minimum in the proposed 
design,   while all positions should   be suitable  for unskilled  labour 
after a brief training period. 

A two-shift operation is envisaged with each shift being of  six 
hours duration.     If additional daylight is available or if  lighting 
facilities are installed,  then a longer operating day is possible. 

teviMd   August 19/71 
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3.       GENERAL DESCRIPTION  OF PROPOSED CONCENTRATION METHOD     (Cont'd) 

It   is  reported  that   in  the  pit   bottom,   hard competent   rock  exists 
and  that  while   the  crocidolite  continues,   it  occurs   in  riebeckite, 
a   closelv   related  amphibole.      Supporting   evidence  for   this  was 
the  existence  of   a  stockpile   of   such  material   beside   the  pit   from 
which   the  workers  had  been  unable   to   recover   the   fibre  with   the 
tools  and   equipment   at   their  disposal.       i'lie  pit   bottom  is   presently 
covered  with  debris  and waste   rock   from   the walls  of   the   pit   so 
that  examination  of   the  floor  is  not   possible  until  this  material 

is   removed. 

In  designing  the  proposed   flowsheet   for   the  concentration  of 
crocidolite  ore,   we  have  considered   treat inr,  only  the   fractured 
quartzite   and  not   the   riebeckite.     Concentration  of   the   latter  to 
result   in  a   40  percent   fibre   concentrate:   would   necessitate   substan- 
tially   more  equipment   than  we   indicate   as   required  for  the   fractured 
quartzite.     WP  are  not  proposing  such  provision  at  this   time. 

I 
I 
I 
I 
I 
I 
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4. DETAILS OF CONCENTRATION METHOD 

4.1 Crushing and Screening 

Mine ort' would be required to be supplied at the rate of 12 tons per 
hour, for 1? hours per day.  It should be delivered to a grizzly 
with a ISO ni 11¡meter spacing. 

Overall dimensions of the grizzly would be approximately two meters 
square.  Construction of the grizzly would require rails or wide 
flange steel weighing about 30 Kilograms per meter. 

Oversize resting on the grizzly would be broken manually with six- 

kilogram hammers. 

The minus 150 millimetre material would drop into a chute positioned 
to feed a jaw crusher.  The chute should be equipped with a chain 
curtain, so .is to control the feed to the flaw crusher.  Maximum 
crushing efficiency is obtained if the iaw crusher has a constant 

feed. 

A jaw crusher, 250 mm bv 400 mm, should be adequate for the proposed 
throughput, and .¡lso allow some increased, production.  We would 
recommend that initially the closed side setting of the jaw crusher 
be 50 millimeters.  Without having done any crushing tests, we would 
estimate that seven percent of the jaw crusher product will be 
greater than 75 millimeters and 31 percent greater than 5U milli- 
meters.  The setting of the i aw crusher that is best suited for the 
proposed concentration method can only be determined once actual 
operations have started unless some test work is done before 

equipment is purchased. 

We would recommend that serious consideration be given to the 
shipping of 200 kilograms of representative ore to Canada for 
crushing and screening tests.  These tests would show the optimum 
crusher setting and screening sizes to achieve maximum fibre 
recoven,' and concentrati' grade through a hand sorting operation. 

Estimated costs for these tests is $500. 

The jaw crusher product would be screened on a single deck vibrating 
rock screen with 40 millimeter square openings.  The size of the 
opening may be changed if required. 

The screen oversize, estimated to be three tons per hour, and having 
the size range minus 100 millimeters plus millimeters, can be 
directed towards either a rolls crusher for further crushing or 
directly to waste ff o*  low fibre content.  Testing will be required 
to determine this. 
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4.  DETAILS OF CONCENTRATION METHOD  (Cont'd) 

4.1 Crushing and Screening  (cont'd) 

If the screen oversize has a significant fibre content and can be 
considered as ore, then it could be reduced in a rolls crusner set 
at 25 millimeters.  This setting should not cause any fibre 
destruction.  The 2:>-mi 11 imeter setting should give a product that 
is 25 percent greater than the setting size and 75 percent Less 
than 25 millimeters.  If the product is too small in size for hand 
sorting, then the rolls crusher setting should be opened.  The 
product from the rolls crusher should discharge into a chute leading 

to a hopper ahead of the picking belt. 

Screen undersize, 
hopper. 

îinus 40-millimeter, will go directly to the 

4.2 Hand Sorting of Waste 

Sized material from the crushing and screening stages will be fed 
onto a flat, slow-moving, rubber conveyor belt by a pan feeder. 
The pan feeder is longer than the design normally used so as to 
result in only one layer of rock on the picking belt.  The feeder 
is adjustable so that the feed rate may match the belt speed. 

We have considered other forms of sorting such as the use of metal 
shaker conveyors but most have been eliminated due to anticipated 
high maintenance costs.  A simple belt conveyor offers the best 
combination of low maintenance costs together with providing good 

hand sorting possibilities. 

Our estimated specifications for the conveyor belt together with 

anticipated performance are as follows: 

Length of belt 
Width of belt 
Speed of belt   (adjustable) 
Feed   rate   to belt 

Number of  pickers 
Rejects  per picker 
Total   rejects 

15 meters 
0.75 meters (3D inches) 
5 meters per minute 
12 tons per hour or 
200 kilograms per minute 
12 
15 kilograms per minute 
180 kilograms per minute 

Thus if an ore had a five percent fibre content when fed to the 
belt, it would theoretically be upgraded to a 50 percent concentrate 
if the above performance estimates are achieved. 

It is difficult to forecast precise estimates for the performance 
of this type of operation but two factors are of crucial Importance: 

I 
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4.   DETAILS OF CONCENTRATION METHOD  (Cont'd) 

4.2 Crushing and Screening  (cont'd) 

(i ) One is the size at which hand sorting can best be done.  This can 
only be determined by actual field testing and trying variations 
of the crusher settings and screen openings. 

(ii) Tne second factor, not unrelated to the first, is the amount of 
material that an individual picker can take off the belt per unit 
of time.  However, if the rate of 1> kilograms per minute that we 
have used cannot be maintained, then it is simply a matter of 
increasing the number of pickers.  The belt that we have specified 
can accommodate additional pickers. 

Each picker can be expected to cover an interval of one-half meter 
and would be located on alternate sides of the belt.  Therefore, on 
a 15-meter belt and allowing for space requirements at both ends, 
as manv as 20 pickers could be assigned to the belt.  The most 
proficient pickers should be located at the end of the conveyor after 
easier picking has been done bv the least proficient. 

The conveyor belt should occupy an elevated position possibly on a 
mound of crushed rock.  This would allow the pickers to drop the 
waste into chutes that would distribute the waste rock regularly 
along the belt.  It could then be easily picked up and transported 
away bv a front end loader once a day or as necessary. 

Periodically, the mine mav deliver material that is completely 
barren and if the belt conveyor is fitted with a reversible tail 
gate, then this material can be discharged directly on to a waste 

dump. 

4.3 Concentrate Storage 

All material not picked off the belt is to be considered as fibre 
concentrate.  One of the principal reasons for rejecting waste in 
the hand sorting operation, rather than picking out the fibre, is 
that all short fibre, not easily hand sorted, will be recovered in 

the concentrate. 

The discharge from the sorting belt should fall on to a 3ÜO-milli- 
meter belt convevor with troughed, rather than flat idlers.  This 
belt would be inclined and lead up into a storage bin.  The 
concentrate bin would be situated so as to allow sufficient height 
for truck loading through a manually operated gate. 

The bin should tiave live capacity for at least 2'J   tons which is 
expected to be the amount of concentrate produced per day.  If 
trucks will not be available on a daily basis, then additional 

storage is required. 
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5.   EQUIPMENT REQUIREMENTS FOR CONCENTRATION 

We have listed below the major items of equipment that would be 
required for the method of concentration that we have proposed. 

We have not listed anv items of equipment as required by the mining 
operation but such items as rock drills, an air compressor and a 
small front end loader will certainly be necessary if the required 
rate of production is to be attained. 

Total connected horsepower for the equipment listed is approximately 
50 H.P. or 37 kilowatts.  To allow for the additional power drawn 
during start-up of the motors, we have specified a 60-kilowatt 
motor generator set.  All motors are assumed to be 3-Phase, 60 
Cycle, 550 Volt, although this can be changed it this is non-standard 
in Bolivia and spare parts difficult to procure. 
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5.  EQUIPMENT REQUIREMENTS FOR CONCENTRATION  (Cont'd) 

Flowsheet    Item 
Number    _____ 

1     Grizzly 

Jaw 
Crusher 

Vibrating 
Screen 

Rolls 
Crusher 

Hopper and 
Feeder 

6     Picking 
Conveyor 

Inclined 
Conveyor 

Concentrate 
Bin 

Description 

Mounted over chute leading to Jaw.  Steel 
or concrete construction.  Rails spaced 
150 millimeters apart.  Size 2m x 2m. 
Can be field erected. 

Denver 250mm x 400mm. Type H. Forced feed. 
25 H.P. 1,200 rpm motor.  Drives and 
sheaves included. 

Denver Dillon type - single deck, heavy 
duty.  0.7m x 2m size.  2 H.P., 1,700 rpm 
motor.  Drive included, 40mm steel cloth 
square openings. 

Denver, 50cm diameter x 30cm wide rolls. 
Setting 23mm. 2 motors required (10 H.P. - 
900 rpm and 3 H.P. - 900 rpm).  Motors 
included. 

Syntron tvpe FJj pan feeder, 60cm wide x 
100cm.  Adjustable rate.  Power consumption 
3.3 amps at 550 v.  Includes liner and all 
electrical controls.  Hopper - self mounted 
- field erected over feeder. 

Rubber convevor 73cm x 15m long with 3 H.P. 
variable speed urive.  Belt speed - 5 mpm. 
Includes flat belt, frame, idlers, etc. 

Flap gate - erected in field.  Wooden 
trestle support. 

Product belt conveyor to storage bin.  18m 
long with 7m elevation, 30cm wide belt with 
troughed rollers.  Includes idlers, pulleys, 
belt, frame, 3 H.P. motor and drive. 

Steel construction, cone bottom, field 
erected, 6mm plate, 3.5m diameter x 5m 
height, with steel legs, Am above ground. 

Manual gate. 
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5.       EQUIPMENT REQUIREMENTS  FOR  CONCENTRATION       (Cont'd) 

Flowsheet 
Number 

8 

Item 

Transfer 
Chutes 

Motor 
Generator 

Description 

Field erected - wood with steel liners, 
all steel construction preferred. 

Diesel operated.     60Kw  capacity with 
90 H.P.   diesel  motor.     Includes all 
controls  and meters. 

I 
Miscellaneous Electric wires, plates, screening, 

rods, etc. 

I 
I 
I 
I 
I 
I 
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TOTAL ESTIMATED COST: $75.000 
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6.   PERSONNEL REQUIREMENTS 

Because of the simplicity of the concentrating method proposed, 
a minimum of skilled labour is required with only the foreman 
fitting into this category.  All other labour can be readily 
trained on site. 

Personnel requirements are estimated as follows: 

Grizzly workers 
Picking belt workers 
Foreman 

Total per shift: 

2 
12 
1 

15 

For two shifts per day, each of six to eight hours duration, twice 
this number would be required for a total of 30.  Depending on the 
number of labourers required for picking waste, this number could 
be decreased or increased.  Not included is any administrative or 
clerical personnel which would be required if a mining and 
concentrating operation is established at Alto Chapare. 

The foreman would be expected to do much of any necessary maintenance 
and lubrication, as well as attending to the operation of the diesel 
generator. 

I 
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APPENDIX B 

PROCESS AND ASSOCIATED EQUIPMENT SPECIFICATIONS 
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APPENDIX ' b l'iiH 

LIST OF SPECIFICATIONS 

TITLE SERIAL NO. 

Rotex Screener 1 

Hy-Drive Gyratory Screener and Rotary Aspirator 2 

Impact Crusher 3 

Paddle Trommel 4 

Standard Grader • 

Dryer i 

Vibrating Feeders 7 

Rotary Valves t 

Scale 9 

Vertical Screw Packer 10 

Live Bottom Bin 11 

Cyclones 12 

Bucket Elevators 13 

Belt Conveyors 14 

Bag Collector 15 

Fabrication and Installation 
Dust Control Ductwork 

of Aspiration and 
li 

Fabrication and Installation of Chutework 17 

B 
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HtmiMENTAL PRODUCTION PLANT 

FOR 

ASBESTOS  PROCESSING 

COCHABAMBA, BOLIVIA 

ttedt by: 

Approved by: 

WRVEYER,   NENNIGER & CHENEVERT INC. 
MONTREAL,  QUEBEC 
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OIVIS   -   SPECIFICATION 

ROTEX SCREENER 

CONTRAT CONTRACT 

SUBDIVISION 

SUJET SUBJECT 

SERIE  SERIAI 

3161 

3700 
1 

1.          GENERAL 

1.1       Tests 

Equipment  shall be  completely shop assembled and tested   for mechanical and 
electrical functions. 

Purchaser reserves  right  to have his  representatives witness testing of équipât**. 
Vendor  shall advise Purchaser two   (2)   weeks in advance   of   testing. 

I 
I 
I 
I 
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1.2      Code s / Re gu lat ion« 

Supply aaterials strictly  in accordance with Bolivian rules,  regulationa, 
ordinances,  codes applicable and in  force at the time  of  the fabrication. 

1.3      Shop drawinga 

Bafore commencing work,  supply to the Purchaser three   (3)   copies of general 
arrangement drawings and wiring diagrams  for approval. 

Before commencing work,  supply to the Purchaser five   (5)   copies of approved 
general arrangement  drawings,  and approved wiring diagrams. 

I 
I 
I 
I 
I 

1.4      Operating inatructions 

Upon completion of work supply to the Purchaser five  (5)   copies of operating and 
maintenance  instructions  for the various equipment  and  systems, properly  bound  in lintenance Inst 
separate covers 

1.5      Spare parts 

Guarantee the availability of spare parts for the normal service life  of  tha 
•quipraent.    Furnish to the Purchaser  a  list of recommended spare parts,   includili! 
prices,  that may be  required for the  first two years  of  operation. 
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DIVIS   -   SPECIFICATION 

ROTEX SCREENER 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE'SERIAL 1 

1.         GENERAL      (c :ont'd) 

1.6      Guarantee 

Provide a two-year  guarantee from date of final acceptance covering  equipment 
hereinafter against  defects of design,   materials,   construction and  workmanship. 
Should any equipment  or material be   found defective,   repair or  replace without 
delay and at no cost  to the Purchaser,   or to the Owner. 

1.7      Delivery 

Supply to the Purchaser a firm delivery time from date  of order allowing two 
weeks for approval of general arrangement drawing« and wiring diagrams,  and 
weight and volume  of crated equipment. 
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REV. PAGE   A 

DEVIS   -   SPECIFICATION 

ROTEX SCREENER 

CONTRAT 'CONTRACT 3161 

SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 1 

2. SCOPE 

2.1      Work Included 

Supply  of one  (1)  sinple deck Rotex screener,  complete with motor, motor 
•tarter,  stop and start  push-button and drive. 

Electrical wiring from motor to motor  starter and push-button. 

2.2      Work Excluded 

Electrical wirinp for  site connections 
Anchor  bolts and chutework 
Installation 

I 



REV.    O PA<~'E 

SUJET SUBJECT 3700 
ROTEX SCREENER SERIE SERIAL 1 

3. MATERIALS 

3.1      Rotex Screener 

I 
I «S DEVIS   -   SPECIFICATION CONTRAT CONTRACT        3161 

^^ SUBDIVISION °2 

I 
I 

of   circular  motion;   228 rPm;  dust   cover;   10"   (254  mm)  diameter   feed   opening 
focated at   equal  distance  from  each   side  of   the   screen  box,  and   close 

I to  tÍe  back end   of   the  screen   box;   fitted  with  a   rubber   sleeve   for   10 
* 254 mm)  diameter   feed   pipe;    1«)"   (254  rm)   diame.,r  discharge   opening   for 

underT fitted  with   a  rubb,r   sleeve   for  10"   Í2S4  ,nm)   diameter   pipe;   an 
i extend d   front   end   discharge  arrangement   for   lifting  free  asbestos   fro. 
I overs-   complete   with  drive   including   V-Belts,   sheaves,   ruard     motor   box. 
• overs     compiete hlirl/nntal   stnndard  motor   iBO/i/^O   (totali   enclosed, 

ZTJoZ]  Vivaient  ÏO'N^
1
!,;.!^   E.   insulation  Class  B),   motor   starter 

| and   stop and   start   push-button   fixed   to the   screener   frame. 

The   extended   front   end discharge   arrangement   for   lifting   free   asbestos 
I rom ov r     is  to  be  made  of  a   1/16"   0.6 mm)   round,   starred   opening   steel 
• Perforated  plate,   S   ft.   (1524  mm)   wide  by   2   ft.   609.6  mm)   Ion,,  with   its 

top   ?iu h  with   the   top  of   the   front   screen  and   having  the  same   slope   as  that 
! o^tíe  screens;   and  a'steel pan,  with   its  front  end  being   in  the  same 
( vertical  plan as  the  front  end   of   the  perforated  plate,   to collect   anders 

below the   lifting hood. 

I 3.2      Screens 

• Four   (4)  wooden  screen fra.es  5'-0"   (1524 n«n)  by  5'-0"   (1524 »>.«£*'• 
I with backing wire,  rubber balls  for  cleaning the wire  cloth,  and  taper, 

transversal bars   to facilitate   bouncing of   rubber balls. 

IT•   C)\   frames  must   be   fitted   with   24  square  mesh   steel wire   cloth, 
o!oi35"   (0?343 Z)   diameter  of   wire,   0.0282"   (0.72 mm)   width  of   opening 

and two spare without any top wire  cloth. 

I 
I 
I 
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S MV. PAGE 

DEVIS   -   SPECIFICATION 

ROTEX  SCREENER 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJIT SUSJECr 3700 
SERIE SERIAL 1 

4.          PAINTING 

All exposed ferrous surfaces not machined and not exposed  to the material 
being processed shall be thoroughly  cleaned and painted  in the shop with 
one coat of Manufacturer's standard  primer. 
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s HIV. PAGE    7 

0£VIS        SPECIFICATION 

ROTEX SCREENER 

CONTRAT  CONTRACT 3161 
SUBDIVISION 

SUJET   SUBJECT 

02 
3700 

SERIE  SERIAI 1 

5. ASSEMBLY POR   SHIPMENT 

Equipant  «hall be crated and packaged for road,  rail,  sea  transportation,  as 
appropriate to the shipping route,   and shall  be  pre-assembled  to the greatest 
possible extent.    All unpainted surfaces  shall  be protected  against corrosion. 
All components  to be  re-assembled  shall be  match-marked. 

I 
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I OEVIS        SPECIFICATION 

HY-DRIVE  GYRATORY SCREENER 
AND ROTARY ASPIRATOR 

WV. PAGE 

COW THAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SLRIAL •> 

EXPERIMENTAL PRODUCTION PLANT 

FOR 

ASBESTOS  PROCESSING 

COCHABAMBA,   BOLIVIA 

I 
I 
I 
I Nad« by: 

Approved by: 

SURVEYER, NENKIGER &  CHENEVERT IHC. 
MONTREAL,   QUEBEC 
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DEVIS       SPECIFICATION 

KY-DRIVE GYRATORY SCREENIÌR 
AKD ROTARY ASPIRATOR 

CONTRAT CONTRACT 

SUBDIVISION 

SUJET  SUBJECT 

SERIE SERIAI. 

1. 

1.1 

GENERAL 

Tests 

3161 

3700 

Equipment  shall be completely  shop assembled  and   tested for  mechanicsl and 
electrical functions. 

Purchaser reserves right  to have his representatives witness  testing of equipment, 
Vendor  shall advise Purchaser  two   (2) weeks  in   advance of testing. 

I 
I 
I 

1.2      Codes/Regulations 

Supply materials strictly  in accordance with  Bolivian rules,   regulations, 
ordinances,  codes applicable  and  in force at   the  time of the  fabrication. 

I 
I 
I 
I 
I 
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1.3      Shop drawings 

Before commencing work,  supply  to the Purchaser   three  (3)  copies of general 
arrangement drawings and wiring diagrams for approval. 

Before commencing work,  supply  to the Purchaser   five  (5)  copies  of approved 
general arrangement drawings,   and approved wiring diagrams. 

1.4      Operating instructions 

Upon completion of work supply  to the Purchaser   five (5) copies of operating and 
maintenance  instructions for  the various equipment and systems,  properly bound  in 
separate covers. 

1.5      Spare parts 

Guarantee the availability of spare parts for Che normal service  life of the 
equipment.    Furnish to the Purchaser a list of  recommended spare parts,  including 
prices,   that may be required  for the first two years of operation. 
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I NEV. PAGE    3 

DEVIS   -   SPECIFICATION 

HY-DRIVE GYRATORY  SCREENER 
AND ROTARY ASPIRATOR 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET  SUBJECT 3700 
SERIE SERIAL 2 

1.          GENERAL     ( cont'd) 

1.6       Guarantee 

Provide a two-year guarantee from date  of   final acceptance  covering equipment 
hereinafter against  defects of design,   materials,  construction and workmanship. 
Should any equipment  or  material be  found defective,   repair  or replace without 
delay and at no cost   to  the Purchaser,   or   to the Owner. 

1.7      Delivery 

Supply to the Purchaser  a firm delivery time from date  of  order allowing  two 
weeks for approval of  general arrangement drawings and wiring diagram«,  and 
weight and volume of crated equipment. 

I 
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DEVIS   -   SPECIFICATION CONTRAT /CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 2 

HY-DRIVE  GYRATORY SCREENER 
AND ROTARY ASPIRATOR 

2. SCOPE 

2.1      Work included 

Supply of one (1) double deck hy-drive gyratory screener, fitted with one rotary 
aipirator, complete with motors, motor starters, stop and start push-buttons and 
drives. 

Electrical wiring from motors to motor starters and push-buttons. 

2.2     Work excluded 

Electrical wiring for  site  connections. 
Anchor  bolts and chute work. 
Installation. 



• 
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8 REV.O PAGE 

DEVIS SPECIFICATION 

HY-DRIVE  GYRATORY  SCREENER 
AND ROTARY ASPIRATOR 

CONTRAT CONTRACT 

SUBDIVISION 

SUJET SUBJFCT 

SERIE SERIAL 

3161 
02 
3700 
2 

3. MATERIALS 

3.1      Hy-Drive Gyratory 
Screener 

Hall design,   10  ft.   (3048 mm)   long by  5  ft.   (1524 mm)   wide,  double  deck,   floor 
mounted,   A"   (101.6  mm)   stroke,   185.6  rpm,   7.2°  slope;   clamped   dust   cover; 
24"   (609.6  mm)  diameter   feed  opening  located  at   equal  distance  from each  side 
of   the  screen  box,   and   at   22"   ("558.8 mm)   from  back  end   of   the   screen   box, 
having  its   center   line   in  a  vertical  position,   fitted   with  an   outer,   round 
rim  to  facilitate   holding  of   transition   canvas  niece,   and  havinc   its   top 
at   level;   one   round   plate,   below   the   feeding   opening   for   spreading   material; 
adjustable   supporting  rods  for   levelling   the   screen   box;   (254  mm)   diameter   under8, 
and   middling discharge   openings,   havinp   their   renter   lines   in  a  vertical 
position,   fitted   with  an   outer,   round   rim  to   facilitate holding  of   transition 
canvas  pieces,   having  their  bottoms  at    level  and   at   24"   (609.b  mm)   from 
floor;   complete  with  V-Belt   drive   including   screen   box   sheave,   motor   sheave 
and   necessary V-Belts,   motor   base  plate,   5  HI'   horizontal   standard  motor 
380/3/50   (totally   enclosed,   fan   cooled,   equivalent   to  NEMA Design  B, 
insulation  Class   B),   motor  starter and   stop and   start   push-button  fixed  to 
the  screener frame. 

3.2       Rotary  Aspirator 

Rotary aspirator,   shaft  mounted,   24"   (609.6 mm)   diameter  bv  5'-0"   (1524 mm) 
long,  covered with   1/16"   (1.6  mm)   round,   staggered  opening  steel perforated 
plate,  rotating horizontally at   48 rpm,   in a   sheet   metal hopper,  complete 
with  V-Belt   drive,   located   on   right   side,   including  torque  arm speed  reducer, 
rotary aspirator   sheave,   motor   sheave  and  necessary  V-Belts,   expended   metal 
drive  guard,   motor   base   plate,   1  HP horizontal   standard  motor   380/3/50 
(totally  enclosed,   fan   cooled,  equivalent   to NEMA Design  B,   insulation Class 
B),   motor   starter   and   stop  and   start   push-button   fixed   to  the  hopper. 

Hopper dimensions  6'-l"   (1854.2  mm)   long  by  2'-b"   (762  mm)  wide  bv  4'-3-l/2" 
(1308.1 mm)   high;   discharge  opening 2'-0"   (609.6 mm)   bv   l'-0"   (304.8 mm), 
flanged with  ten   9/lb"   (14.3 mm)   holes;   the  taper  sides  reducing the 
dimensions  of  6'-l"   (1854.2 mm)   to 2,-û"   (609.6 mm)   must  be  at  45°. 
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HY-DRIVE GYRATORY  SCREENER 
AND ROTARY ASPIRATOR 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE ^SERIAL 2 

3.3       Screens 

T«n  (10) wooden screen  frames  5'-0"   (1524 mm)   by  5'-0"   (1524 mm),  complete 
with backing wire,  rubber  balls for  cleaning the perforated plate,  and  taper, 
transversal bars  to  facilitate  bouncing  of  rubber  balls. 

Two  (2)   frames  must   be   fitted  with   J/8"   (9.5  mm)   round,   staggered   opening 
steel  perforated  plate;   two   (?)  with   1/8"   (3.2  mm)   round,   staggered  opening 
steel  perforated  plate;   two   (2)  with   1/16"   (1.6  mm)   round,   staggered  opening 
steel  perforated  plate;   and   four   (4)   spare without  any  top  plate. 
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PAINTING 

3161 
02 
3700 
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All exposed  ferrous surfaces not machined and not  exposed  to the material 
being processed shall be  thoroughly cleaned and  painted  in  the  shop with 
one coat of Manufacturer's standard primer. 

I 
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DEVIS        SPECIFICATION 

HY-DRIVE GYRATORY SCREENER 
AND  ROTARY  ASPIRATOR 

CONTRAT CONTRACT 3161 
SUBDIVISION u2 
SUJET SUBJECT 3700 
SERIE SERIAL 2 

ASSEMBLY  FOR SHIPMENT 

Equipment  shall be  crated  and packaged for road,   rail,   sea transportation, as 
appropriate to the   shipping route,  and shall be  pre-assembled  to the  greatest 
possible extent.    All unpainted   surfaces  shall be protected against   corrosion, 
All components to be re-assembled  shall be match-marked. 

I 
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FOR 

ASBESTOS PROCESSING 

COCHABAMBA, BOLIVIA 

Mad« by: 

Approved by: Ott«: 

SURVEYER, NENNIGER & CHENEVERT INC. 
MONTREAL, QUEBEC 
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OiVif - IHCIUCATIO* 

IMPACT CRUSHER 

CONTRAT CONTRACT 

SUBDIVISION 

SUJET SUBJfCl 

SEME SERIAL 

3161 
02 
3700 
3 

1.          GENERAL 

1.1       Tests 

Equipment «hall be completely shop assembled and tested for mechanical and 
electrical functions. 

Purchaser reserves right to have his representatives witness testing of equipment. 
Vendor shall advise Purchaser two (2) weeks in advance of testing. 

1.2  Codes/Regulation« 

Supply materials strictly in accordance with Bolivian rules, regulations, 
ordinances, codes applicable and in force at the time of the fabrication. 

1.3  Shop drawings 

lefore commencing work, supply to the Purchaser three (3) copies ci general 
arrangement drawings and wiring diagrams for approval. 

Before commencing work, supply to the Purchaser five (5) copies of approved 
general arrangement drawings, and approved wiring diagrams. 

1.4  Operating instructions 

Upon completion of work supply to the Purchaser five (5) copies of operating and 
maintenance instructions for the various equipment and systems, properly bound in 
separate covers. 

1.5  Spare parts 

Guarantee the availability of spare parts for the normal service life of th« 
equipment. Furnish to the Purchaser a list of recommended spare parts, including 
prices, that may be required for the first two years of operation. 
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IMPACT CRUSHER 

CONTRAT CONTHAi,T 3161 
SUBDIVISION 02 
SUJCT  SUBJECT 3700 
SIWE SERIAL 3 

1.          GENERAL (cont'd) 

1.6       Guarantee 

Provide a two-year guarantee  fro« date of  final  acceptance covering equipment 
hereinafter agalnat defects  of deeign,   materials,   construction and  workmanship. 
Should  any  equipment   or material  be   found defective,   repair  or   replace without 
delay and at  no cost   to the  Purchaser,   or  to  the  Owner. 

1.7      Delivery 

Supply to the Purchaser a firm delivery tu« from date of order allowing two 
week« for approval of general arrangement drewinge and wiring diagrams, and 
weight and volume of crated equipment. 

I 
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H DIVIS   -   SPfCIFICATION CONTRAT 'CONTRACT 3161 
SUBDIVISION 02 
SUJET  SUBJECT 3700 

IMPACT CRUSHER SERIE SERIAL 3 

2. SCOPE 

2.1 Work Included 

Supply of  one   (1)   impact  crusher,  complete with motor,  motor  starter,   stop 
and  start  push-button,  and drive,  designed to crush 20 STPH   (18.2 MTPH)   of 
minus  1"   (25.A mm)  crocidolite  ore,  containing some  free fibres up  to 3" 
(76.2  mm)   in  length. 

Electrical wirinp  from motor   to motor   starter  and push-button. 

2.2 Work Excluded 

Electrical wiring for site connections. 
Steel platforms, anchor bolts and chutework. 
Installation. 
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I^m DEVIS        SPECIFICATION CONTRAT CONTRACT 3161 
^^ SUBDIVISION 02 

SUJET SUBJECT 3700 
IMPACT CRUSHER SER|E SER|AL 3 

3. MATERIALS 

3.1  Impact Crusher 

I 
I 
I Equal to Hazemag APK-20,  tip speed 4000-8000 tpm  (1220-244Ü mprn) ,  complete 

with V-Belt drive,   located   on right  side when   looking  from feed  end, 
including  impact   crusher  sheave,   motor   sheave  and  necessary V-Belts, 

• expanded  metal  belt   Puard ,   motor  hase  plate,   30 HP.     Reeves triable  speed 
I motor  drive   380/3/50<tota1lv  enclosed,   fan   cooled,   equivalent   to NLMA 
- design B,   insulation Class   R)   to  operate  the   impact   crusher at   the  above 

specified  tip  speed,  motor   starter  and   stop  and  start   push-button 
I fixed   to the   crusher   or the  motor   base  plate. 
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DEVIS SPECIFICATION 

IMPACT CRUSHER 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 3 

A.          PAINTING 

All exposed  ferrous surfaces not  machined and not exposed  to the material 
being processed shall be  thoroughly cleaned and painted  in the   shop with 
one coat of Manufacturer's standard primer. 

I 
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DEVIS        SPECIFICATION 

IMPACT CRUSHER 

CONTRAT -CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 3 

ASSEMBLY POR  SHIPMENT 

Equipment  shall  be crated and packaged for road,  rail,   sea transportation,  as 
appropriate to the shipping route,  and shall be pre-assembled  to the greatest 
possible  extent.     All unpainted surfaces shall  be protected against  corrosion. 
All components  to be re-assembled shall be match-marked. 

! 
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DEVIS        SPECIFICATION 

PADDLE TROWEL 

CONTRAT CONTRACT 3141 
SUBDIVISION 02 
SUJCT  bUBJEC T 3790 
St»t  StRlAt 4 

BtmiMaiTAL PRODUCTION PLAUT 

FOR 

ASBESTOS  PROCESSING 

COCHABAMBA,  BOLIVIA 

Nad« by: 

Approved by: 

«mVlTW, NENNIGER i CHENEVERT IHC. 
MONTREAL, QUEBEC 
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DIVIS   -   SHCIFICATtON 

PADDLE TROMHEL 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SeWE SERIAL A 

1.         GENERAL 

1.1      Tests 

Equipment   shall be  completely shop ••••»bled and tested for mechanical and 
electrical  functions. 

Purchaser reserves   right   to have his representatives witness testing of «qulpSMHIt. 
Vendor shall advise Purchaser two  (2) weeks in advance of testing. 

1.2      Codes/Regulations 

Supply «ataríais strictly In accordane« with Bolivian rules,  regulations, 
•rdlaances, codas applicable and In fore« at the tine of the fabrication. 

1.3      Shop drawings 

••fore coBHiencing work,  supply to the Purchaser  three   (3)  copies of   general 
arrangement drawings and wiring diagrams  for approval. 

Before commencing work,  supply to the Purchaser  five   (S)  copies  of  approved 
general arrangement  drawings,  and  approved wiring diagrams. 

1.4     Operating instructions 

Upon completion of work supply to the Purchaser five (5) copies of operating and 
Mklatenance instructions for the various equipment and systems, properly bound in 
••parate covers. 

1.5      Spare parts 

Guarantee the availability of spare parts for the normal service life of the 
equipment. Furnish to the Purchaser a list of recommended spare parts, including 
prices, that may be required for the first two years of operation. 
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OEVIS   -   SPECIFICATION 

PADDLE TROMSL 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE 'SERIAL 4 

1.         GENERAL (cont'd) 

1.6      Guarantee 

Provide a two-year guarantee from date of  final acceptance covering equipment 
hereinafter against defects of design,  materials,  construction and workmanship. 
Should any equipment  or material be  found defective,   repair or replace without 
delay and at no cost  to the Purchaser,  or  to the Owner. 

1.7      Delivery 

Supply to the Purchaser a firm delivery time from date of order allowing two 
weeks for approval of general arrangement drawings and wiring diagrams, and 
weight and volume of crated equipment. 

I 
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DEVIS   -   SPECIFICATION CONTRAT /CONTRACT        3161 
SUBDIVISION 02 

PADDLE TROWEL SUJET SUBJECT 3700 
4 SERIE /SERI AL 

2.       SCOPE 

2.1 Work Included 

Supply of one  (1)  paddle  trommel, complete with motors, motor starters,  atop 
ans start push-buttons,  and drives, for removing dust and   small rock particles 
from crocldolite. 

Electrical wiring from motors  to motor starters  and push-buttons. 

2.2 Work Excluded 

Electrical wiring for site  connections 
Anchor bolts and  chutework 
Installation 
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DEVIS        SPECIFICATION CONTRAT /CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE/SERIAL 4 PADDLE TROMMEL 

3.      MATERIAL 

3.1    Paddle Troiane 1 

Equal to Forano 36"  (914.4 mm)  by  100"  (2540 mm)  paddle duster;  right hand 
unit;  aluminum clamped cover;   36"   (914.4 mm) diameter horizontal trommel 
fitted with 20 square mesh  steel wire cloth, 0.0135"   (0.343  mm) diameter 
of  wire,   0.0365"   (0.93 mm)  width   of   opening,  and  running at   20.4 rpm, 
containing a  co-axially mounted  counter  rotating shaft  carrying 44 paddle 
arms,   and  running at   174  rPm;   flanged  feed  chute;   two  flanged   8"   (203.2  mm) 
by   12"   (304.8 mm)   suction  outlets   located  at  the  top  of  the  unit  and   in   its 
center line;   one  flanged   14-1/4"   (362  mm)   by  15"   (381 mm)   cleaned  fibre 
discharge  opening  located  on  bottom  of  unit and  at  the  opposite end  of   feed 
chute;   one  screw convevor   for   removing  small rock particLes;   one  flanged 
13"   (330.2 mm)   by  13"   (330.2   mm)   screw conveyor discharge  opening  located 
at   the  same  end  as the  feed  chute;   complete with  drive   including V-Belts, 
sheaves,   guards,  motor  bases,  horizontal  standard motors  380/3/50   (totally 
enclosed,   fan  cooled,  equivalent   to NEMA Design B,   insulation Class B), 
motor starters and stop and   start  push-buttons  fixed to the paddle  trommel 

frame. 

I 
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DEVIS   -   SPECIFICATION 

PADDLE TROWEL 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 4 

A.          PAINTING 

All «xposed ferrous surfaces not machined and not exposed to the material 
being processed shall be  thoroughly cleaned and painted  In  the  shop with 
one coat of Manufacturer's standard primer. 
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DEVIS        SPECIFICATION CONTRAT CONTRACT 3161 
SUBDIVISION 

S?0O SUJET   SUBJECT 

SERIE   StRIAl 4 
PADDLE TROttlEL 

5. ASSEMBLY FOR SHIPMENT 

Equipaient «hall be crated and packaged   for road, rail,   sea transportation, as 
appropriate  to the  shipping route,   and   shall be pre-assembled to the  greatest 
risible extent.     All unpainted  surfaces  shall be protected against  corrosion. 
All components to be re-assembled  shall  be match-marked. 
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STANDARD GRADER 

REV. PACE 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET  SUBJECT 3700 
SERIE SIRI AL 5 

EXPERIMENTAL PRODUCTION PLANT 

FOR 

ASBESTOS  PROCESSING 

COCHABAMBA,  BOLIVIA 
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I Mad« by: 

Approved by: 

SVRVEÏER,  NENNIGER & CHENEVERT INC. 
MONTREAL,  QUEBEC 
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DEVIS   -   SPECIFICATION 

STANDARD GRADER 

CONTRAT CONTRACT 

SUBDIVISION 

SUJET SUBJECT 

Smi 'SERIAL 

3161 
02 
3700 
5 

1. 

1.1 

GENERAL 

Tests 

IVlp.nt  »hall be completely »hop .....bled and tested for „echanlc.1 .nd 

electrical functions. 

a  rieht   to have his representatives witness testing of equip-tnt, 

1.2      Codes/Regulations 

„        .,. .trlctlv  in accordance with Bolivian rules,  regulations, 
ÄSÄ-AS »d in fore. «  th. ti« of the f.oHcation. 

1.3      Shop drawings 

».fore coding work,   supply to the Purchaser three  (3)  copies of  general 
«rangement drawings and wiring diagrams for approval. 

„Mn* work     supply to the Purchaser  five   (5)   copies of  approved Before commencing worn,   suyp-iy  »-^ ...       ,.„,.„ 
general arrangement  drawings,  and approved wiring diagrams. 

1.4      Operating instructions 

i    *n t-h* Purchaser five  (5)  copies of  operating and 

^ut^^u«."ïS * «i« ÍS-«' - "•"-properly bound x Upon 
maintenance 
separate covers 

in 

1.5  Spare parts 

Chantée t„e „.iUbllit, £^^1^ «Ä^» ^ £"'- 
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DEVIS   -   SPECIFICATION CONTRAT CONTRACT 3161 
SUBDIVISION 

SUJET  SUBJECT 

02 
3700 

SEWE SERIAL 5 STANDARD GRADER 

1. GENERAL    (cont'd) 

1.6      Guarantee 

S^^V^^^'^U^^^U  repair or „pu.. ...h», 
..£"«"« no co« to the Purchaser,  or to the 0»r.er. 

1.7      Delivery 

L     «      u      - * firm delivery time from date of  order allowing two 

weight and volume of crated equipment. 

I 
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DEVIS        SPECIFICATION 

STANDARD GRADER 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 5 

2. SCOPE 

2.1      Work Included 

Supply of one  (1)  standard grader,  complete with motor, motor  starter,  stop 
and start push-button,  and drive,  for  grading crocidolite. 

Electrical wiring from motor  to motor  starter and  push-button. 

2.2      Work Excluded 

Electrical wiring for  site connections 
Anchor  bolts and chutework 
Installation 

I 
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DEVIS   -   SPECIFICATION CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 5 

3.         MATERIALS 

STANDARD GRADER 

3.1      Standard Grader 

Equal to Lynn MacLeod 26"   (660.4 mm)  by 96"   (2438.A mm)   standard  grader; 
hinged  side panels;   26"   (660.4 mm) diameter horizontal  trommel  fitted 
with   1/2"   (12.7 nnn)   round,   staggered  steel perforated  plate;   fourteen 
offset  double-arm beaters,  angled  in  such a wav  as  to cause movement   of  the 
fibre   from   inlet   to outlet   of   the  trommel,   mounted  on  a   rotating  shaft 
running  at   500  rpm;   6"   (153.4  mm)   bv   IL"   (279.4  mm)   feed  chute   located 
on   top   ot   unit  and  at   3-1/2"   (88.9 mm)   to  the   right   of   center   line   of 
unit   when   looking  from  the   feed  end;   one   flanged   36"   (914.4 mm)   by   10" 
(254  mm)   undersize  discharge   chute   located   in   the   center   of   the  unit;   one 
8"   (203.2   mm)   by   14"   (355.h  mm)   oversize  discharge   chute   located  at   the 
opposite   end   of   feed  chute  and   In  the  center! ine   of   the   unit;   complete 
with  drive   including V-Belts,   sheaves,   guard,   motor   base,  horizontal 
standard   motor   380/3/50   (total lv  enclosed,   fan   cooled,   equivalent   to NEMA 
Design  B,    insulation  Class  ß),  motor  starter  and  stop  and  start  push-buttons 
fixed   to  the  standard  grader  frame. 

I 
I 

3.2      Additional Trommel 

One  (1)  26"   (660.4 mm)  diameter horizontal trommel fitted with 3/16"   (A.8 mm) 
round,  staggered steel perforated plate. 

I 
I 
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DEVIS        SPECIFICATION 

STANDARD GRADER 

CONTRAT CONTRACT 3161 
suaoivisiON 02 
SUJET  SUBJtCT 3700 
SERIE SERIAL 5 

4.          PAINTING 

All expobed   ferrous surfaces not machined and not exposed to the material 
being processed shall be  thoroughly cleaned and painted  in the  shop with 
one coat of Manufacturer's standard primer. 

I 
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DEVIS       SPECIFICATION 

0 PAGE     7 

CONTRAT  CONTRACT 

SUSDIVISION 

SUJET  SUBJECT 

SERIE SERIAL 

3161 

02 
3700 

STANDARD GRADER 

ASSEMBLY FOR SHIPMENT 

F«uinMnt  «hall be crated and packaged for road,  rail,   sea transportation    as 
ÍÜÍEÍÍatf to the shipping route,  and shall be pre-assembled  to the  greatest 
;P

or.ibíe extent      All unpaged  surfaces shall be protected  against   corrosion. 
All components  to be  re-assembled  shall be match-narked. 
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EXTOIMEMTÁL PRODUCTION PLANT 

FOR 

ASBESTOS PROCESSING 

COCHABAMBA, BOLIVIA 
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Mad« by: 

Approved by: 

fURVEYKR, NENNIGIW t CHENEVERT INC. 
MONTREAL, QUEBEC 
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Of VIS   -   SHCIFICATIO* CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
Sldlt SERIAL 6 

1.         GENERAL 

1.1       Te«ts 

Equipant  shall be completely shop assembled and tested for mechanical and 
electrical functions. 

Purchaser reserves right to have his representatives witness testing of equipment. 
Vendor  shall advise Purchaser two   (2) weeks  in advance of testing. 

1.2      Codes/Regulations 

Supply materials strictly in accordance with Bolivian rules,   regulations, 
ordinances,  codes applicable and in force at the tine of the  fabrication. 

1.3      Shop drawings 

Before commencing work, supply to the Purchaser  three   (3)  copies of general 
arrangement  drawings and wiring diagrams  for approval. 

Before commencing work,  supply to the Purchaser  five   (5)   copies of  approved 
general arrangement  drawings,  and approved wiring diagrams. 

1.4      Operating instructions 

Upon completion of work supply to the Purchaser five  (5) copies of operating and 
maintenance  instructions for the various equipment and systems,  properly bound in 
•«parate covers. 

1.5      Spare parts 

Guarantee the availability of spare parts for the normal service  life of the 
equipment.     Fumiah to the  Purchaeer a list  of recommended spare parts,   including 
prices,  that may be  required for the firat two years of operation. 
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1.          GENERAL (cont'd) 

1.6       Guarantee 

Provide a two-year guarantee  from date of  final acceptance covering equipment 
hereinafter against defects of design,  materials,  construction and workmanship. 
Should  any equipment  or material be  found defective,   repair  or replace without 
delay and at no cost  to the Purchaser,   or  to the Owner. 

1.7      Delivery 

Supply to the Purchaser a firm delivery tlae fro« date of order allowing two 
weeks for approval of general arrangement drawings and wiring diagrams, and 
weight and volume of crated equipment. 

I 



I 
I     • 
• DRYER 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

«v.   0 PAGE * 

DfVIS       SPECIFICATION CONTRAT CONTRACT      3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIESERIAL 6 

2. SCOPE 

2.1 Work Included 

Supply of one  (1) parallel flow rotary dryer capable  of drying to a 
moisture  content   of  2%,   2.5 MTPH of wet  crocidollte  ore containing  10% 
of moisture,  complete with oil burner,  combustion  chamber,  cyclone and 
rotary valve,  exhauster,   ducts,  motors,  motor  starters,   stop and start 
push-buttons  and drives. 

Electrical wirinp from motors  to motor starters and push-buttons. 

2.2 Work Excluded 

Electrical wiring for site connections 
Anchor bolts and chutework 
Installation 
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3. MATERIALS 

3.1      Dryer 

One parallel flow rotary dryer 48"  (1219.2 mm)   diameter bv 20'-0"   (6096 mm) 
long,  complete with  feed  head,  discharge head with hinged  type  discharge 
airlock,   drive   including  V-Belts,   sheaves,   guards,   reducer,   pears,  motor 
base, horizontal   standard  motor  380/3/50   (totally  enclosed,   fan  cooled, 
equivalent  to NEMA Design  B,   insulation Class  B) ,  motor  starter and   stop 
and  start  push-button  fixed  to  the motor  base. 

3.2 Combustion Chamber 

The combustion chamber shall operate at a proper temperature to burn Bolivian 
fuel oil (see page 9 for specifications) without any smoke. The design air 
temperature entering the dryer shall be 1200 F (649 C).  However, the unit shall 
be capable of continuous operation of 1400 F (760 C).  Ore discharge must not 
exceed 270°F (132°C). 

Burner with manual controls, refractory materials, block insulation materials, 
etc. shall be provided as part of the combustion chamber. 

3.3 Cyclone and Rotary 
Airlock 

High efficiency cvclone and high temperature rotary airlock, complete with 
motor 380/3/50 (totallv enclosed, fan cooled, equivalent to NEMA Design 
B, insulation Class B), motor starter and stop and start push-button fixed 
to the cyclone. 

3.4  Exhauster 

Dryer exhaust  fan shall be designed for  outlet  gas temperature  of 270 F 
(132°C).     Fan shall be   installed  on clean air  side  of  cyclone.     Complete 
with  motor  base,  motor  380/3/50   (totally enclosed,   fan  cooled,  equivalent 
to NEMA Design B,   insulation Class B),  motor starter  and stop and start 
push-button  fixed  to the  fan on  the motor  base. 
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3.   MATERIALS (cont'd) 

3.5  Ducts 

From discharge head to cyclone; from cyclone to exhaust fan; from fan to 
atmosphere, extending 25 ft. (7620 mm) above fan outlet.  Ducts shall be 
nade in mild steel and designed for velocity of 4000 fpm (1219 mpm) from 
discharge head to cyclone, 3000 fpm (914 mpm) from cyclone to exhaust fan 
and 4000 fpm (1219 mpm) from exhaust fan to atmosphere. 

I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

8 
DRYER 

MV. PAGE 

DfVIS  -   SPECIFICATION CONTRAT CONTRACT 

SUBDIVISION 

SUJET  SUBJECT 

SERIE  SERIAL 

3161 
02 
3700 
6 

4.          PAINTING 

All exposed ferrous surfaces not machined and not exposed  to the material 
being processed shall be thoroughly cleaned and painted  in the  shop with 
one coat  of Manufacturer's standard primer. 

I 
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ASSEMBLY FOR SHIPMENT 

Equipment  shall be crated and packaged for road,  rail,   sea transportation,  as 
appropriate to the  shipping route,  and shall be pre-assembled  to the greatest 
possible extent.    All unpainted surfaces shall be protected against  corrosion. 
All components to be re-assembled shall be match-marked. 
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SPECIFICATION FOR 

BOLIVIAN FUEL OIL 

TEST 
ANALYSIS VALUE 

40-45 

UWTY 

dag. API 

METHOD 

Gravity D-287 

Viscosity SUS/100°F (Max) 35 D-88 

Flash point 90 °F D-93 

Total Sulphur (Max) 1.0 % vaight D-1266 

Pour point 30 °F D-97 

Corrosion, copper strip (Max) No. 1 D-130 

Carbon residue (Max) 0.5 X vaight D-189 

Ashes Trace D-482 

Color Coffee/Black 

Distillation at 564 mm.  Hg 

10Z 

at 760 mm.  Hg 

Haat valua 

10% 

292 Min. 

310 Min. 

19,500 mi/ib 
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VIBRATING FEEDERS 

1.   GENERAL 

1.1  Teats 

I 
I 
I 
. Equipment  .h«ll be completely .hop assembled .nd te.ted for mech.nlc.1 .nd 
I electrical functions. 

Purchaser reserves right to have his representatives witness testing of équipant, 
Vendor  síall advise Purchaser two  (2) weeks  in advance of testing. 

1.2      Codes/Regulations 

I 
I 
I«  i «fr^li, strictly in accordance with Bolivian rules, regulations, Supply materials strictly in acco fabrication. 

ordinances, codes applicable and in torce at tn* um* 

I 
1.3      Shop drawings 

' Before co—nclng work, .upply to the Purchaser three  (3)  copi«, of general 
étrangement drawings and wiring diagrams for approval. 

• „for. commencing work,  supply to the Purchaser five  (5,  copies of approved 
general arrangement drawings, and approved wiring diagrams. 

I 
I 
I 
I 

1.5      Spare parts 

I pruSTthat Z be required for the first two year, of operation. 

! 

1.4      Oparating instructions 

rtenTnceTstrucÄ^^ 
separate covers 
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1.         GENERAL     (cont'd) 

1.6      Guarantee 

Provide a two-year guarantee from date of final acceptance covering equipment 
hereinafter againat defects of design, materials, construction and workmanship. 
Should any equipment or material be found defective, repair or replace without 
delay and at no cost to the Purchaser, or to the Owner. 

1.7  Delivery 

Supply to the Purchaser a fir» delivery time fro« date of order allowing two 
weeks for approval of general arrangement drawing« and wiring diagrama, and 
weight and volume of crated equipment. 

I 
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2. SCOPE 

2.1      Work Included 

1 Supply of  two  (2) vibrating feeders to feed crocidolite  ore,  60  lb./ft.3 

(964  kilo/cu.a),  at  a feed  rate of up to 20 MTPH, complete with manual' 
controls and   local  start and   stop  push-buttons. 

I Electrical wiring from feeders  to controls which will  be   installed 
approximately  4 meters away  from feeders. 

2.2      Work Excluded 

Electrical wiring for site connections 
Installation 
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VIBRATING FEEDERS 

3.        MATERIALS 

3.1     Vibrating Feeders 

Two  (2) vibratine feeders equal to Rex Carrier,  Model FS  (Drive  B),   18» 
(457 2 mm)  by 7'-0"   (2133.6 mm)   curved bottom removable wear  resistant 
hroughTUported mounting. 6° down  «rade slope,   complete with manual 

controls  0-20 MTPH,  and   start and  stop push-buttons.     Available power 

supply 380/3/50. 

I ^^ «v.  0 PAGE 
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PAINTTNG 

All exposed ferrous surfaces not  machined and not exposed  to the material 
being processed shall be thoroughly cleaned and painted  in the   shop with 
one coat  of Manufacturer's standard primer. 

I 
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ASSEMBLY   FOR  SHIPMENT 

Equipment   shall be crated and packaged  for  road,   rail,   sea transportation,   as 
appropriate  to the shipping route,  and  shall be pre-assembled  to the   greatest 
possible extent.     All unpainted  surfaces shall   be protected against  corrosion. 
All components  to be re-assembled shall be match-marked. 
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1. GENERAL 

1.1       Teats 

Equipment  shall be completely shop assembled and tested for mechanical and 
electrical functions. 

Purchaser reserves  right  to have his representatives witness testing of équipaient. 
Vendor shall advise Purchaser two  (2)  weeks in advance of testing. 

1.2       Codes/Regulations 

Supply materials strictly in accordance with Bolivian rules,  regulations, 
ordinances,  codes applicable and in force at  the time of  the  fabrication. 

1.3      Shop drawings 

Before commencing work,  supply to the Purchaser three   (3)   copies of general 
arrangement drawings and wiring diagrams  for approval. 

Before commencing work,  supply to the  Purchaser  five   (5)   copies of approved 
general arrangement  drawings,  and approved wiring diagrams. 

1.4      Operating instructions 

Upon completion of work supply to the Purchaser five  (5)  copies of operating and 
maintenance  instructions for the various equipment  and systems, properly bound   in 
separate covers. 

1.5      Spare parts 

Guarantee the availability of spare parts for the normal service life of the 
equipment.    Furnish to the Purchaser a list  of recommended spare parts,   including 
prices,  that may be  required for the first two years of operation. 

! 
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1. GENERAL (cont'd) 

1.6 Guarantee 

Provide a two-year guarantee from date of final acceptance covering equipment 
hereinafter against defects of deaign, materials,  construction and workmanship. 
Should any equipment  or material be found defective,   repair  or replace without 
delay and at no cost  to the Purchaser,  or  to the Owner. 

1.7      Delivery 

Supply to the Purchaser a firm delivery time from date of order allowing two 
weeks for approval of general arrangement drawings and wiring diagrams, and 
weight and volume of crated equipment. 

I 
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2.       SCOPE 

2.1 Work Included 

Supply  of two (2) rotary valves,  complete with motors,   motor starters, 
•top and  start push-buttons, and drives to accommodate   a uniform flow of 
crocldolite at  150°F   (65.5°C). 

1/8"   (3.2 mm)   thick  rubber  gaskets  for   inlet and  outlet   connections. 

Electrical wirinp from motors to motor  starters and   push-buttons. 

2.2 Work Excluded 

Electrical wiring for  site connections 
Chutework 
Installation 
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3.      MATERIAL 

3.1    Rotary Valves 

Airtight  to maintain a negative pressure  in the  cvclones;   18"   (457.2 mm)   by  18" 
(457.2 mm)   inlet;   9-1/2"   (241.3 mm)  by  18"  (457.2mm)   outlet;   2»-7"   (787.4 mm) 
high;   24"   (609.6 mm)   diameter  six vane  rubber  tipped  rotor,   rotating at 
constant   speed   (approximately  21  rpm),  hexagonal   shaft;   complete with drive 
including V-Belts,   sheaves,   guard,   reducer, motor   base,   2  HP motor   380/3/50 
(totally  enclosed,   fan  cooled  equivalent  to NEMA  Design  B,   insulation  Class B), 
motor  starter  and  stop  and   start  push-button fixed   to  the  motor  supporting 
plate. 

The rotary valve will  be attached  to a cyclone having a  flanged  15"   (381 mm) 
diameter discharge opening. 

I 
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4.          PAINTING 

All exposed ferrous surfaces not machined and not exposed  to the material 
being processed shall  be thoroughly  cleaned and painted  In  the  shop with 
one coat  of Manufacturer's standard primer. 

I 
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5. ASSEMBLY  FOR SHIPMENT 

Equipment shall be crated and packaged for road,  rail,   sea transportation, as 
appropriate to the shipping route,  and shall be pre-assembled  to the greatest 
possible extent.     All unpalnted  surfaces shall be protected against   corrosion. 
All components to be re-assembled shall be match-marked. 
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1.         GENERAL 

1.1       Tests 

Equipment  shall be completely shop assembled and tested for mechanical and 
electrical functions. 

Purchaser reserves right  to have his representatives witness testing of équipaient 
Vendor shall advise Purchaser two (2) weeks in advance of testing. 

1.2      Codes/Regulations 

Supply Materials strictly in accordance with Bolivian rules, regulations, 
ordinances, codes applicable and in force at the time of the fabrication. 

1.3      Shop drawings 

Before commencing work,  supply to the Purchaser three   (3)  copies of general 
arrangement drawings and wiring diagrams for approval. 

Before commencing work,  supply to the Purchaser five   (5)  copies of  approved 
general arrangement drawings,  and approved wiring diagrams. 

1.4      Operating instructions 

Upon completion of work eupply to the Purchaser five  (5) copies of operating and 
maintenance Instructions for the various equipment and systems, properly bound in 
••parate covers. 

1.5      Spare parts 

Guarantee the availability of spare parts for the normal service  life of the 
equipment.    Furnish to the Purchaser a list of recommended spare parts,   including 
prices,  that may be required for the first  two years of operation. 
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1.          GENERAL     ( cont'd) 

1.6      Guarantee 

Provide a two-year guarantee from date  of  final acceptance covering equipment 
hereinafter againat defects of design,   materials,  construction and workmanship. 
Should any equipment or material be   found defective,   repair  or replace without 
delay and at no cost to the Purchaser,   or   to the Owner. 

1.7  Delivery 

Supply to the Purchaser a firm delivery tine from date of order allowing two 
week« for approval of general arrangement drawings and wiring diagrams, and 
weight and volume of crated equipment. 
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2.       SCOPE 

2.1    Work Included 

Supply of one (1) 1000 lb.   (455 Kilo) capacity scale for weighing 110 lb. 
(50 Kilo)  bagi containing crocidolite. 

I 
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3.       MATERIAL 

SCALE 

Equivalant to Toledo portable baam acala Model 4180, graduated in Kilos, 
aenaitivity of 0.5 Kilo, mounted on vheela, complete with a set of weighta. 
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PAINTING 

All exposed ferrous surfaces not machined and not exposed to the material 
being processed shall be thoroughly cleaned and painted In the shop with 
one coat of Manufacturer'L standard primer. 
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ASSEMBLY  FOR  SHIPMENT 

Equipment shall be crated and packaged for road,  rail,   sea transportation,  as 
appropriate to th« ahipplng route, and shall be pre-assembled  to the  greatest 
possible extent.     All unpainted surfaces shall be protected against  corrosion. 
All components to be re-assembled shall be match-marked. 
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1. 

1.1 

GENERAL 

Teats 

Equipment shall be completely «hop assembled and tested for mechanical and 
electrical functions. 

Purchaser reserves right to have his representatives witness testing of equipment. 
Vendor shall advise Purchaser two (2) weeks in advance of testing. 

1.2  Codes/Regulations 

Supply materials strictly in accordance with Bolivian rules, regulations, 
ordinances, codes applicable and in force at the time of the fabrication. 

1.3  Shop drawings 

lefore commencing work, supply to the Purchaser three (3) copies of general 
arrangement drawings and wiring diagrams for approval. 

Before commencing work, supply to the Purchaser five (5) copies of approved 
general arrangement drawings, and approved wiring diagrams. 

1.4  Operating instructions 

Upon completion of work supply to the Purchaser five (5) copies of operating and 
maintenance instructions for the various equipment and systems, properly bound in 
separate covers. 

1.5  Spare parts 

Guarantee the availability of spare parts for the normal service life of the 
equipment. Furnish to the Purchaser a list of recommended spare parts, including 
prices, that may be required for the first two years of operation. 
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1. GENERAL    (cont'd) 

1.6      Guarantee 

Provide a two-year guarantee from date of final acceptance covering equipment 
hereinafter agalnat defects of design,  materials,  construction and workmanship. 
Should any equipment  or material be found defective,  repair or replace without 
delay and at no cost  to the Purchaser,  or to the Owner. 

1.7      Delivery 

Supply to the Purchaser a firm delivery time fron date of order allowing two 
weeks for approval of general arrangement drawlnga and wiring diagram«, and 
weight and volume of crated equipment. 
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I 
2. SCOPE 

2.1      Work Included 

Supply of one   (1) vertical screw packer,  complete with motor,  motor 
•tarter, stop and  start  push-button, and drive     to bag crocidolite up 
to 3"  (76.2 mm)   long  in jute bags 26" -  30"   (660.4 -  762  mm) wide by  36" 
48"   (914.4 -  1219.2 mm)   long. 

Electrical wiring from motor  to motor starter and push-button. 

I 
2.2      Work Excluded 

Electrical wiring for  site connections 
Anchor bolts,   fibre bin and chutework 
Installation 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I REV.    0 PAGE 

DEVIS   -   SPECIFICATION 

VERTICAL SCREW PACKER 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE 'SERIAL 10 

J.         MATERIAL 

3.1       Vertical Screw Packer 

A vertical screw packer generally  composed as follows:   16"   (406.4 mm)   diameter 
•crew;   16-1/2"  (419.1 mm)   outside diameter tube  long enough to accommodate 
48"   (1219.2 mm)   long jute bag;  up and down moveable table  on which bags are 
set;   counter weights  to  give  to  the  moveable  table an ascending  force; 
hand  brake  to control  the  downward  motion  of  the  moveable   table and  by  then 
to increase the pressure   inside  bags;  hooks,with counter weights or  other 
devices  Lo hold  bags  in position  along  the tube;   complete  with  frame,   drive 
including reducer,  motor  380/3/50,   (totally enclosed,  fan  cooled,   equivalent 
to NEMA Design B,   insulation Class B), motor  starter and   stop and  start push- 
button fixed to the frame of  the packer. 

I 
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A.          PAINTING 

All exposed ferrous sur facta not machined and not exposed to the material 
being processed shall be thoroughly cleaned and painted in the shop with 
one coat of Manufacturer's standard prlaer. 

I 
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5. ASSEMBLY FOR  SHIPMENT 

Equipment shall b« crated and packaged *°r road, rail,  sea transportation, as 
appropriata to tha ahipping route, and ahall be pre-assembled to the greateat 
possible extant.    All unpainted surfacea shall be protected against corrosion. 
All components to be re-aaaembled shall be match-marked. 

I 
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COCHABAMBA,   BOLIVIA 

Mad« by: 

Approved by: Dat«i 

SUIVEYER,  NENNIGER & CHENEVERT INC. 
MONTREAL,  QUEBEC 
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1.       GENERAL 

1.1    Tests 

Equipment shall be completely shop assembled and tested for mechanical and 
electrical functions. 

Purchaser reserves the right to have his representatives witness testing of 
equipment. Vendor shall advise Purchaser two (2) weeks in advance of testing. 

1.2 Codes/Régulâtions 

Supply materials strictly in accordance with Bolivian rules, regulations, 
ordinances, codes applicable and in force at the time of fabrication. 

1.3 Shop drawings 

Before commencing work, supply to the Purchaser three (3) copies of general 
arrangement drawings and wiring diagrams for approval. 

Before commencing work, supply to the Purchaser five (5) copies of approved 
general arrangement drawings and approved wiring diagrams. 

1.4 Operating instructions 

Upon completion of work, supply to the Purchaser five (5) copies of operating and 
maintenance instruction« for the various equipment and systems, properly bound in 
separate covers. 

1.5 Spare parts 

Quaranta« the availability of spare parta for the normal service life of 
equipment. Furnish to the Purchaser a list of recommended spare parts, including 
prices, that may be required for the first two years of operation. 
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1.       GENERAL (cont'd) 

1.6    Guarantee 

Provide a two year guarantee from date of final acceptance covering equipment 
hereinafter against defects of design, materials, construction and workmanship. 
Should any equipment or material be found defective, repair or replace without 
delay and at no cost to the Purchaser or to the Owner. 

1.7 Delivery 

Supply to the Purchaser a firm delivery ti«« from date of order allowing two 
weeks for approval of general arrangement drawings and wiring diagrams, and 
weight and volume of crated equipment. 
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2.       SCOPE 

2.1 Work included 

Supply of one live bottom bin and one screw conveyor, each complete with motors, 
motor starters, stop and start pushbuttons and drives designed for handling of 
loose asbestos fibre with a maximum densif of 15 lbs. per cu. ft.  See sketch 
on page 12. 

Electrical wiring from motor to motor starter and pushbutton. 

2.2 Work excluded 

Electric wiring for sit« connections, anchor bolts, walls of the bin and 
installation. 
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3.       MATERIAL 

The following mechanical drive, structure and sheet metal work are part of  this 
Specification, which describes one live bottom unit. 

3.1    Screws 

Four  special lengths,   16  inch diameter,  sectional  flight conveyor screws,   two 
lengths right hand,  two  lengths  left hand,  each   11  ft.   6  in.   long over flights 
1/4  in.   thick,  with additional bare pipe at discharge end with flights varying 
from half  to full pitch  over the full   length.     Three bolt  connections at  feed 
end,   two bolt connections at discharge end,   complete with couplings,   bolts  and 
nuts.     Welding  of   flights  to  the  steel pipe  shall  be continuous and  on both 
sides  to  form one unit.     All welded  joints shall  be ground  smooth. 

3.2    Shafts 

Four end shafts, with a minimum diameter of 3 inches, made of cold drawn round 
steel, jig drilled to ensure perfect fit with screws. 

Four drive shafts with a minimum diameter of 3 inches, made of cold drawn round 
steel, jig drilled to ensure perfect fit with screws, with cut keyways and fitted 
keys.  Shafts shall be smooth, free from blemishes and protected against 
corrosion with a suitable compound. 

3.3 Bearings 

Eight self-aligning double row roller bearings  in flanged blocks. 

Housing shall be made of rugged construction with large grease reservoirs  and 
shall Include effective seals to retain lubricant and exclude  foreign matter. 
For grease lubrication,  grease valves  to be furnished  to permit greasing during 
operation. 

3.4    Trough end seals 

Trough end ftlt seals shall bs provided between the trough end plates and  the 
bearings to prevent dust, moisture, or dirt contaminating the product handled. 
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3.      MATERIAL (cont'd) 

3.5    Drives 

On« high capacity V-belt driv« consisting of two gray   iron sheaves and V-belts. 
Sheaves shall be  fitted with quick detachablt bushing  kev-seated   and set  screws. 

One helical  gear reducer with high  efficiency anti-friction bearings,  oil and 
dust   tight  housing.     Actual   load not   to exceed   the  thermal   capacity of   gear  box. 

One  finished  steel   collar  chain drive consisting  of one  cut  steel   sprocket,   on« 
semi-steel   sprocket   and  one  strand   of  roller chain and   connecting   links. 

One chain  tightener with plain shaft and collars. 

One cut steel sprocket. 

Four cut steel sprockets,  one strand of roller chain with connecting links and 
tighteners. 

Sprockets shall have tooth form thickness and profile  conforming  to standards. 

3.6    Drive guards 

Driv« guards to be provided to «est prevailing industry standards and legal 
requirements. 

3.7    Drive  supports 

Speed reducer and motor to be mounted on a table attached to the ground  floor 
and sitting in front of the discharge end. 

3. S   Trough 

Trough shall be made of 1/4 in. steel plate and will have a rectangular opening 
at discharge end on its full length and flanged bolt connection to attach the 
angle-flanged, U-type, 16 in. dianeter screw conveyor. 
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LIVE BOTTOM BIN 

3.        MATERIAL     (cont'd) 

3.9      Trough end  plates 

toálvláiMil trough end piatti ittêH bm IMUllad on «very set of screws. 

3.10    Trough discharge end 
cover 

Trough discharge end covar «hall ba hinged and «quipped with a safety locking 
itVlca. 

3.11    Trough support 

The trough and live load of the bin  (5 metric tona)   ahall be supported by a 
ataal structure resting on the ground  floor. 

Scraw Conveyor 

The following mechanical sheet metal and drlva are part of this Specification, 
which describes one screw conveyor. 

3.12    Screw 

Scraw shall be helicoid or butt welded sectional flight type with flights welded 
to pipe creating strong one-piece construction.  Standard, uniform pitch 
flighting to be made of 1/4 in. thich (approx.) steel plates. 

3.13 Shafts, coupling« 

Shaft« and couplings shall be made of cold drawn round steel, jig drilled to 
«Ature perfect fit with screw. 

Drive shaft shall have keyway corresponding to tranawission specification. 
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LIVE BOTTOM BIN 

3.        GENERAL     (cont'd) 

3.14    Flanged blocks 

Searings shall be of  self-aligning,  spherical, double row roller  type with 
suitable dynamic load and thrust capacity. 

For  grease lubrication,  grease valves  to be furnished  to permit greasing during 
operation. 

3.15   Trough end seals 

Plata fait stala shall ba boltsd onto outsidt of trough end plates to prevent 
dust, moisture or dirt to contaminata product handled. 

3.16    Trough end  plates 

Trough end plates shall be the outside pattern type,  fabricated from 5/16 in. 
(min.) thick steel plate with bent flanges at top and bottom. 

3.17   Trough 

Trough shall be the angle-flanged, U-type with heavy fabricated end  flanges, all 
securely jig-welded  to ensure perfect alignment and tight connecting Joints. 

Required minimum thickness of trough is 3/16 in. 

3.18   Discharge spout 

Stub discharge spout shall be fitted to conveyor trough opening. 

Fabricated from 3/16 in.  thick (min.)  steel plate, flanged for chute connection. 
Gate is not part of this Specification. 
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3.          GENERAL (cont'd) 

3.19    Drive 

Conveyor shall be supplied complete with drive which shall consist of shaft 
•ounted reducer or screw conveyor drive, motor mount, V-belt drive, belt guard. 

3.20   Motors 

Motors shall be 380/3/50totally enclosed,  fan cooled, equivalent to NEMA 
Design B, insulation Class B with individual starter and stop-start pushbutton 
fixed to the front of  the drive table. 

I 



I 
I 
I 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I REV. PAGE 10 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE'SERIAL 11 

DEVIS   -   SPECIFICATION 

LIVE BOTTOM BIN 

A. PAINTING 

All exposed  ferrous surfaces not machined and not exposed  to the material 
being processed shall be thoroughly cleaned and painted in the shop with 
one coat of Manufacturer's standard primer. 

I 
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5. ASSEMBLY  FOR SHIPMENT 

Equipment shall be crated and packaged for road,  rail,   sea,  transportation, 
as appropriate to the shipping route, and shall be pre-assembled to  the 
greatest possible extent.     All unpainted surfaces shall  be protected  against 
corrosion.    All components  to be re-assembled shall be match-marked. 
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1.  GENERAL 

I 1.1 Codes/Regulations 

Supply Mtirtali etrictly in accordane« with Bolivian rules, regulations, 
| ordinine«, codas applicable and in forca at the time of the fabrication. 

I 1.2 Shop drawings 

• Before comencing work, supply to the Purchaser three (3) copies of the 
I «hop drawings for approval and (5) copies of approved drawings. 

1.3 Guarantee 

1.4 Delivery 

Supply to the Purchaser a fir» delivery time fro» date of order allowing two 
weeks for approval of the shop drawings, and weight and volume of crated 

equipment. 

I 
I Provide a two-year guarantee from date of final acceptance covering equipment 

against defects of design, materials,  construction and workmanship.    Should 
aîy equipment or material be found defective,  repair or replace without delay 

g and at no cost to the Purchaser,  or to the Owner. 
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2.       SCOPE 

I 

I 
I 

2.1    Work Included 

Supply of two (2) cyclones as par the attached sketch, complete with flanged 
Inlet,   outlet and bottom discharge. 

Cyclone  Inlet will be connected to screener aspirating hood, handling dust 
and  fibre  laden  air  from asbestos ore processing system.     The outlet  will 
be connected  to a bag type dust  collector.     The air  temperature mav vary 
from 35° to  110°F  (1.7° to 43.3°C). 

Cyclone shall be  capable of handling  5500 cfm  (155.7   cu.m)   of air,  having a 
fibre and dust  concentration of approximately  1  lb.   (454  gm)  per  80 cfm 
(2.26 cu.m),  with  95% efficiency and a maximum of  2.7"   (68.6 mm)  W.O.   losses. 

2.2    Work Excluded 

Rotary valves 
Supports and ductwork 
Installation 

I 
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3.  MATERIAL 

3.1 Cyclones 

 of 10 GA. all* it Ml plat«!  1/Í" (3.2 m)  thick rubber gaskets betvaaa 
I body flangoo,  and for inlet, outlet and botto« discharge connections. 
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4.          PAINTING 
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All exposed ferrous surfte«! not machined and not exposed to the material 
being processed «hall be thoroughly cleaned and painted In the  shop with 
one coat of Manufacturer's standard primer. 
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5. ASSEMBLY FOR SHIPMENT 

I 
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Equipment «hall b« crated and packaged for road, rail, sea transportation, as 
appropriate to the shipping route, and shall be pre-assembled to the greatest 
possible extent.    All unpalnted surfaces shall be protected against corrosion. 
All components to be re-assembled shall be match-narked. 
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1.          GENERAL 

1.1       TestB 

Equipment shall be completely shop assembled end tested for mechanical and 
electrical functions. 

Purchaser reserves right to have his représentatives witness testing of equipment, 
Vendor shall advise Purchaser two (2) w*«ks in advance of testing. 

1.2  Codes/Regulations 

Supply a»teriaIs strictly In accordance with Bolivian rules, regulations, 
ordinances, codes applicable and in force at the tine of the fabrication. 

I 

I 
I 
I 

1.3  Shop drawings 

•afore coaawnclng work, supply to the Purchaser three (3) copies of general 
arrangement drawings and wiring diagrams for approval. 

•afore commencing work, supply to the Purchaser five (5) copies of approved 
general arrangement drawings, and approved wiring diagrams. 

1.4  Operating instructions 

Upon completion of work supply to the Purchaser five (5) copies of operating and 
maintenance instructions for the various equipment and systems, properly bound in 
separate coverà. 

I 
1.5  Spare parts 

Querent«e the availability of «pare part« for the normal aervice life of the 
equipment.    Furnish to the Purchaser a list of recommended spare parts,  including 
prices, that may be required for the first two years of operation. 
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1.          GENERAL (cont'd) 

1.6      Guarantee 

Próvida a two-year guarantaa from data of final accaptance covering equipment 
haralnafter againat defacta of deaign, materials,  construction and workmanship. 
Should any equipment or material be found defective,  repair or replace  without 
delay and at no cost to the Purchaser, or to the Owner. 

1.7      Delivery 

Supply to the Purchaaar a firm delivery tiaa fro» data of order allowing two 
VMke for approval of general arrangeaient drawing« and wiring diagrams, and 
vaiglit and voluae of crated equlpaent. 

I 
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2.       SCOPE 

2.1    Work Ine luded 
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Supply of  six   (6)  vertical bucket elevators,  continuous enclosed  type with 
single row buckets mounted  on chain;   capacity based  on  7 5%   of buckets 
theoretical   capacity;   45°  inlet at 4 ft.   (1219 mm)  maximum from bottom 
of  elevator;   complete with  motor,  motor   starter,   stop and   start  push-button 
and drive;   as  shown   on  drawinp No.   3161-02-3700-3  of   Surveyer,  Nenniper  & 
Chenevert   Inc.     This drawinp   indicates   the numbers  and  the   locations  of 
elevators   in mill  buildinps. 

The required   capacity, lift   (distance  from floor   to  bottom  of  discharpe 
spout),  type   of  discharpe  spout  and material  to  be  handled   for  each  elevator 
are  indicated  below: 

Material to be Handled 

Minus   1"   (25.4 mm)   dry  ore, 
60   lbs./cu.ft.   (964  Kilo/cu.m) 

Minus  1"   (25.4 mm)   dry  ore, 
60   lbs./cu.ft.   (964  Kilo/cu.m) 

Minus   1"   (25.4 mm)   dry  ore, 
60  lbs./cu.ft.   (964  Kilo/cu.m) 

Dry crocidolite  fibre, 
5   lbs./cu.ft.   (80  Kilo/cu.m). 

Dry crocidolite  fibre, 
5   lbs./cu.ft.   (80  Kilo/cu.m) 

Dry crocidolite  fibre, 
5   lbs./cu.ft.   (80 Kilo/cu.m) 

lUctrlcal wirinp from motors to motor  starters and push-buttons 

2.2    Work Excluded 

Electrical wiring  for  site  connections 
Anchor bolts,   structural steel supports and platforms 
Installation 

Elevator Tvpe   of   Dis- 

No. Capacity 

2.5 MTPH 

¡Ml 

8.23 m 

charRe   Spout 

1 45° 
(27f-0") 

2 20 MTW 10.06 m 
(33'-0") 

Vertical 

S 20 MTPH 12.19 m 
(40'-0") 

45° 

4 1.5 MTPH 7.62 m 
(25,-0") 

Vertical 

1 1.5 MTPH 9.75  m 
(32'-0") 

Vertical 

• 4 MTPH 9.75 m 
(32'-0") 

Vertical 
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3.       MATERIAL 

All MttrUl mist b« exchangeable fro« me elevator to another. 

I 
I 
I 
I 
I 
I 
I 
( 

I 

3. 1    Casing 

Inside dimensions  12"   (304.8 ran)   by 39"   (990.6 mm).     Shall be self-support inn, 
dust  tight  mild   steel construction.    Upper head  section   to be made  of   12  GA. 
(min.)   steel  plate  and   split  for  easy  access  to head  machinery.     Shaft   seals 
to be  furnished.     Lower  head  section to be made  of   12  GA.   (min.)   steel  plate 
and  complete with   inspection door.     Boot  section  shall   be  of   10 GA.   (min.) 
steel plate with removable  front  and rear access panels   for elea..out.     Dust 
seals  shall be  provided  at   all  flange   connections.     Discharge  spout   to be 
furnißhed  of   10 GA.   (min.)   steel plate. 

3.2     Buckets 

Shall b* of the continuous medium front typ«  of cast malleable  iron or 
fabricated fro« 10 GA.   (min.) steal plata. 

3.3     Chaina 

Slavator chaina aa par Manufacturar's standard. 

3.4    Sfcafte 

Hull b« manufactured of cold drawn round steel. 

3.5    Pillow Hocks 

Shall be of high quality cast or ductile  iron,  split  construction fitted with 
a« If-aligning,  anti-friction, spherical roller bearings. 

3.6   Sprockets 

Head and boot aprockets aa per manufacturer's standard. 
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3.       MATERIAL  (cont'd) 

3.7    Tske-Ups 

ill be screw type operating OR th« beet of «levators and furnished with 
anti-friction hearings. 

I 

I 

I 

3.8    Drive 

To Include helical »eared «haft aeuntad reducer with built-in backstop, 
coupling, V-belts, sheaves,  guard and motor support. 

3.9    Motor 

MO/3/50 totally enclosed,  fan cooled, equivalent to NEMA Design B,   insulation 
Ciao* B, complete with motor base. 

3.10 Motor Starter/ 
Push-Button 

A« per manufacturer's recommandâtions, fixée to elevator casing. 
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4.          PAINTING 
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All exposed ferroua surf «CM not «achinad and not expoeed to the Material 
being proceeded ahall be thoroughly cleaned and painted In the shop vlth 
ene coat of Manufacturer'a standard prlmr. 
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5. ASSEMBLY POR SHIPMENT 

Equipment «hall be crated and packaged for road, rail,  sea transportation, as 
appropriate to the shipping route, and «hall be pre-assembled to the greatest 
possible extent.    All unpainted surfaces shall be protected against  corrosion. 
All components to be re-assembled shall be match-marked. 

I 
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Approved by : 
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1.         GENERAL 

1.1       Tests 

I 
I 
I 
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I 
I 
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Equipment shall be completely shop assembled and tested for mechanical and 
electrical functions. 

Purchaser reserves right to have his representatives witness testing of equipment. 
Vendor shall advise Purchaser two (2) weeks in advance of testing. 

1.2      Codes/Regulations 

Stiffly Materials strictly in accordance with Bolivia* rule., regulations, 
orolaances, codos applicable and in force it the time of the fabrication. 

1.3      Shop drawings 

Bofore commencing work, supply to the Purchaoer three  (3)  copies of general 
arrangeaient drawings and wiring diagrams for approval. 

Before commencing work, supply to the Purchaoer five  (5)  copies of approved 
general arrangement drawings, and approved wiring diagrams. 

I 
I 
I 
I 
I 

1.4  Operating Instructions 

Upon completion of work supply to the Purchaoer five (5) copies of operating and 
maintenance instructions for the various equipment and systems, properly bound in 
separate covers. 

1.5  Spare parts 

Ouarantee the availability of spare parts for the normal service life of the 
equipment. Furnish to the Purchaoer a list of recommended spare parts, includimi 
»ricos, that may be required for the first two years of operation. 

I 
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1.         CEMERAL     1 [cont'd) 

1.6      Guarantee 

Previde a two-year guarantee fron data of  final acceptance covering equipment 
hereinafter agalnat defccta of dealgn, «ateríala, conatruction and workmanahlp. 
Should any equipment or material be found defective,  repair  or replace without 
delay and at no cost to the Purchaaer,  or  to the Owner. 

1.7      Delivery 

tttBfly to the Purchaaer a fir« delivery tlaw fro« date of order allowing two 
UMfca for approval of general arrangement drawings and wiring diagrama,  and 
valfjit and voluae of crated eaulpaent. 

I 
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2.       SCOPE 

2.1    Work Included 

Supply of two   (2)  belt conveyors,  complete with frames,   supports, dust   covert, 
Motors, motor   starters,  stop and  start  push-buttons,  and drives,  as  shown 
on drawing No.   3161-02-3700-3    °f   Surveyer, Nenniger &  Chenevert   Inc. 

The required   capacity, velocity and material to be handled for  each conveyor 
is indicated   below: 

Conveyor 
No.        Capacity 

1 2.5  MTPH 

vfl°çUy 

30.5 mpm 
•"00 fpm) 

Material to be Handled 

Minus  1"   (25.4 mm)   wet  croc idol ite  ore 
65   lbs./cu.ft.   (1042  Kilo/cu.m). 

30.5  mpm 
(100  fpm) 

Minus  1/4"   (6.4  mm)   drv   tailinps, 
75   lbs./cu.ft.   (1202  Kilo/cu.m). 

2 2.5  MTPH 

Electrical wirinp from motors to motor  starters and push-buttons 

2.2 Work Excluded 

Electrical wiring for  site connections 
Anchor bolts and chutework 
Installation 
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3.       MATERIAL 

Mechanical and electrical components antat ta« ««changeable from one conveyor 
to the other, except belting. 

3.1    Frames/Supports and 
Anchor Plates 

1« allá eteel •• per manufacturer'• recommandâtlone. 

3.2 Dust  Covers 

In «lid eteel eheet with adjustable rubber strips on both sides of conveyors. 

3.3 Conveyor Pulleys 

Pulleys  shall be of   solid welded steel drum type crown face construction, 
closed  ends with tapar lock type hubs,  2"  (50.8 nan)  wider  than belt. 

3.4 Shafts 

Shafts shall b« of  solid steel, manufactured  from cold drawn shafting material. 

3.5 Pillow  Blocks 

Shall be  of high quality cast  or ductile  iron,  split construction fitted 
with self-alignine.,   anti-friction spherical  roller  bearings. 

3.6 Idlers 

3.6.1    Troughlng Idlers 

120 degree 3 equal roll type  troughing idlers  shall be used.    Rolls to be 
completely  interchangeable. 

3.6.2     TrouphinR Training  Idlers 

Shall be positive acting type.    Pivotal mounting at cantar of idler frame aliall 
be provided. 
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3. MATERIAL   (cont'd) 

3.6 Idlers  (cont 'd) 

3.6.3 Return Idlers 

«Mill be of single horizontal roll typ« car r lad In brackets arranged for 
suspension from conveyor frame. 

3.6.4 Return Training Idlers 

Shall be of single horizontal roll typ«.    At th« centre of idler frame pivotal 
mounting shall be  provided. 

3.7    Take-Ups 

Manually adjustable  screw take-ups shall be  the protected open type equipped 
with self-aligning ball bearings.    Positive bearing seals to retain lubricant 
and exclude foreign matter. 

3.8   Belting 

As par manufacturer's recommendation«. 

3.9   Drives 

To includa shaft mounted reducer«, couplings,  sheaves, V-belts,  guards, and 
•»tor supports. 

3.10 Motors 

3ÌO/3/50 totally enclosed,  fan cooled,  equivalent to NEMA Design B,   insulation 
Class B,   complete with motor bases. 

3.11 Motor Starters/ 
Push-Buttons 

As par «*mufactur«r's r«co«a»n«ations, f|a«4 to th« conveyor francs. 
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for parts  thus  not  specified,   it   is  left   to the Vendor   to  follow his own 
»mi/or generally accepted design and practice.     Nonetheless,   this  Specificati©« 

I is  intended   to  provide  for  all   equipment   complete  in every  respect,  all 
capable of  performing   the  service  intended, and  all  conforming  in every 
respect  to high standards of  design and workmanship. 

I. 

1.1    Intent of thla 
Specification 

It is ne* the intent of this Specification to couplât«lv specify in detail, 
the design and construction,  nor the various components of all   individual 
equipment and/or units. 

1.2    Codes and Regulation« 

Supply materials strictly in accordance with Bolivian rules,  regulations, 
ordinances,  and codes applicable and in force at   the time of  fabrication. 

1.3    Operation Manuals 

lefore delivery of equipment,  supply Owner with three   (3)  copies of operation 
and maintenance manuals,  which shall include: 

- Detailed descriptive  data on the equipment. 

- Detailed parts lists  for  all  the equipment along with Supplier's name and 
catalogue number. 

- List of applicable  drawings. 

- Detailed  instructions  for  assembling  the equipment,   including  routine and 
operating  instructions,   routine  items  to check,   recommended frequency of 
overhaul and  full   instructions for overhaul and re-assembly of  equipment. 

- Data sheets which  include   the Manufacturer's job numbers and serial and/or 
tag numbers of  equipment. 

- Lubrication schedule. 

- Delivery time and  re-assembly time on essential components. 
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1.4    Sfare Paris 
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1.5    i»uarant*r I 
Provide a two-y«ar guárante« fro« sate of final acceptance covering équipaient 

I hereinafter agalnat defects of design, «ateríais, construction and workmanship. 

Should any equipment or notarial be found defective, repair  or replace without 
1 do lay and at no coot to  the Purchaser or to the Owner. 
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i.     team, m mm 

?.l     Merk  fnrlueed 

UM —f eoiaerleee the fabrication,  teatine,,  aueelv »ml drliverv to 
»,  loll via of the Beet Collect Ina rejuifiwent  d#acrib#d hereinafter. 

(1)  Dutt   Col Hector  Unit   for  aah*atoa  flb<r. 

Cea* le te with exhaust   fan,  wtori,  motor »tarter«,   atop/atart   puah butto««, 
•o lane Id valves,   compreaeed air,  manifold,   automatic  timers,   sit and \m%», 
rotary airlock,   internal  acceaa  platfonaa,  painting,  etc. 

Electrical wlrini tram «otora to motor  atartcra and puah buttona. 

2.2    Work Exclue«* 

Tha> following related ita*» are not included  it» the werk of thia section 
•kail therefore be supplied by othera: 

Foundations,   Including anchor bolts 
Electrical  wiring  for  site  connections 
Ventilation,  piping and ductwork 
Inatallation labour 
External acceaa  facilltiea 
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collector «hall at*oe»t leali? tilt* ««at  laden air fro« .«abeatoe ora 
•ach le* a.    The fa« la to a« an tfcw claan air aide of the ha* collector, 

Altitude 
alt temperature 
faina» at design tamparatura 
tuât concantra t Ion,  cat la« tad gr/cu.ft. 
Nrticla alia «stimataci  from aub-mlcron 

to  long  fiber 
•»•••lire drop across  bags not   to excead 

101.6 mm wattr. 
Specific   gravity of  dust 

3.2 

2500 • aaove IM 
HOC to  2§°t 
707.9 m3/m, 
229 «B/BI

3 

Design Data 

lavai 8,200 ft. 
52°F to 85°F 
25000 CFH 
40  ar. CF. 

0.5 

Hructurally,   the dust  collector   shall  withatand   355.bn». V.   negative presaura 
•Dt develop  leakage or deflect more than 6m    In any part or component.     The 
groaa air  ratio shall  not excead  12  to  1. 

3.3 General Requirements 

3.3.1       Fabrication of  Unita 

Itch unit  «hall  be field assembled with each joint  on bolted  seams  sealed  with 
•eft  felt  atrlps covered and  cemented on both sides with plastic   cement.     Housings 
•hell  be bolted  construction.     Components  such as  fan,  rotary airlock and   bag 
filtere may  be  shipped  separately,   but   if  this  is  the case  the Vendor  shall   state 
In his tender all  the mounting facilities he has provided for  the  easy  installation 
of  same and  shall also  atipulate the scope of the required field  installation 
labour. 

3.3.2      Minimum Clearance 
Under Rotary Airlock 

3 ft.  6 Ina.   (106.7 cm) 

I 
3.3.3      Motors 

The fan motor shall be 100 HP,  1750 RPM,   380/3/50 mounted on a  sliding baae. 
The acrew conveyor and rotary airlock motor shall  be 380/3/50    TEFC as per 
Vendor'a generally accepted design and practice. 

I 
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»Hat Celiac!«* 

3.4.1     Typ« 

3.4.2     Bat filter l««tia« 

ft) lag cleaning 
•) Ha«,   normal air Co cloth ratio 
c) Hin.   filter ara« sq.ft. 
d) lag  type 
a)  Bag dimensions 
Í)  lag clamps 
g) Retainer material 
h) Housing construction 
i) Housing material 
J) Diaphragm valves 
k) Solenoid valves 

1) Internal catwalks 
a) Filter access door 
n) Other common featura* 

High pressure reverse air jet 
12.0¡ 1 
19é m2     Cl 20 sq. ft.) 
Salf cleaning abrasion resistant 
152 sjn. dia.     (ft ins.) 
Adjustable 
Carbon steel 
loi ted 
14 GA/3S3  mm V'.G. 
Standard 
Electrical control encloaure 
to be dust  and moisture  tight 
4 
- hinged  1.2  m  x  0.61  m 
Inlet plenums  shall be provided 
with a removable wear  plate for 
aven gas distribution 

a) Hopper typa 
•) Haterlal 
c) Inside aurfaca 
d) Accasa 

a) Site 
b) Typa 

3.4.3 Storage Hoppar SactIon 

Trough 60 slope 
12 GA min. 
Sawoth 
457 mm x  762 mm (18"  x 30") 

3.4.4 Rotary Airlock 

305 mm (12"  dia.) 
The unit  shall have 6 vanes,  chain 
driven type complete with motor and 
gear reducer,  replaceable neoprene or 
rubber  seal  strips and  dust cover. 

3.4.5 Screw Conveyor 

12" (30.3 cm) dia. proparly deaigned to convey asbestos dust. 

3.4.6 Controls 

One solid state automatic timer and one manometer complete with fittings. 

All electrical controls supplied with the unit including solenoid valves shall 
be in accordance with the regulations of the Bolivian electrical code. 
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1,4 Specifications for 
Dust Collector (cont'd) 

1.4.7 Pan Discharge 

1.5 Specifications for 
Exhaust Fan 

th« Vendor «hall supply one (1) fan for the collector supplied. 

Pan shall be of the Industrial SISW type with anti-friction bearings, Class 
No. Ill, Arr. No. 1 for V-belt drive complete with motor, motor starter, 
stop/start push button, electrical wiring from motor to motor starter and 
push button, V-belt drive with guard, blast gate for volume control. 

a) Type  and model 

b) Air volume 
c) Partial  S.P.   due to ductwork 

resistance 

Chicago,   Tvpc  B or equivalent 

Same as  collector 

203 mm W. (8" W.G.) 
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All exposed ferrous surfaces not machined and not exposed to the material being 

(processed  shall be thoroughly cleaned and painted in the shop with one coat of 
Manufacturer's standard primer. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 

Equipment shall be crated and packaged for road, rail or  sea transportation as 
(appropriate to the shipping route and ahall be pre-assembled to the greatest 

nosniblp   extent. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Iacv.   0          PACI 9 

DIVIS   -   SPfClFICATlOW                                      CONTRAT CONTRACT 31« 
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MG COLLECTOR                                                                                    SUJ€T SU'J€CT 370° 4W                                                                                                                  SINE'SEMAI. IS 

5. ASSEMBLY FOR SHIPMENT 

possible extent. 

All unpainted  surfaces shall be protected against corrosion. 

All components to be re-assembled  shall be match marked. 
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I.    GKNEiAL 

1.1   Test« 

t*a rt#*t U *••• hi» NpNMititlvti vttaaaa teatini of 
•«•11 aavtaa P»#«««««f tw (1) «Mita In aévaaca of taatlaa.. 

I 

I 1,2        Cotfaa/tetulatloM 

«Ml* mi t natali «ateríala atrtrtt? I« aaaaráaar* «Ita aoltvlan rulaa, 
| r«falatia«a. oralnanoa., enea» affli«***« «S* te f«f«a at ti» tla» of ta« 

teat to« and installation. 

1.1 

1 I ft. notary Aaalrator «Mí 

lllWf»  Uf*«t 

1 flavannat 

Iwctwrk i on"tructto« Batalla, t«a«t 1 at 1 

•«ctwark <«»n«tructlo« Datai la, inaat  2 «f  1 

taxtvorit Coaatruction Datati«, Snaat  1 of  1 

iactaa»;ular  iuttarflv Da»a*r 

1.4       Cleanla« «a 

I «pa« coafUtlon of  tu» »ork,   tha Contractor anali ranova all airt,  ruaalah and 
«a*rta,  laavlna  tha oraaiaaa broa« clean.    At all tUaaa and «urla« ero«rees of 
•aa »ark, tha Contrac tor aHall aa«? Ma awl fra« fro« ac ciewjlation of rubeta« 

I                       fry daaatat ua periodically. 

I 1. S       Quaranta« 

ffajTtéi a two-year «uaraataa fra« «ata of ft aal acceptance covarlng equipment 
««rataaftar «telnet dafacta of «aatga. «atarlala, coaatructton and work«anshte. 
««•eld any equiaaent or «atartal «a fauna defectiva, reealr or rapiac« without 
djalay ead at no coat to tha Furchaaar or  to tha (««aar. 

I.è        Delivery 

•«•fly to the »urcnaeer a fir« eeltvery ttea fra« ««ta of orear, aUovlaa. tm (2) 
for apare*«! of ehep drevleaa. 
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DIVIS SPECIFICATION 

I PaWUCATION AND  INSTALLATION OF ASPIRATION 
AND DUST CONTROL DUCTWORK 

I 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 16 

2. SCOPE OF WORK 

2.1      Work Included 

(rtfrctrati, inalali and connect to equipment and balance complete dust control 
tyatMM constatine of ducts, fittings, supporta, blast pates, hoods, settling 
boma,   teat openings and  inspection doors. 

I It   includes but   is  not   limited  to: 

- The  supplv and   installation of  all ductwork as ahown on drawings  complet« 
J                          with blast  gates,  hoods,  cleanouts,  fittings,  etc.,  as  shown on drawing«. 

- The testing and  the balancing of  the  systems. 

I 
2.2      Work Excluded 

I Fabrication and  installation of bag collectors  and  fans. 

fabrication and  installation of covers over vibrating screens. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 

CONTRAT  CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE'SERIAl 16 

3.         DUCTWORK 

3.1      General 

For dust  control ductwork use hot rolled  black steel ASTM A-415 or equal of 
thickness as specified on drawing No.   3161-O2-37O0-9. 

The  gauges  referred  to are U.S.   standard  gauges. 

All duct and pipe dimensions shown on the drawings are  inside dimensions unies« 
otherwise specified. 

3.2 Dust Control System 

The dust  control system is   intended to exhaust  air from screens, conveyors, and 
bins  for  the purpose  of preventing dust  from escaping into the working space 
and to prevent the pollution of the environs,  and to process asbestos fiber 
by aspiration. 

3.3 Construction 

All ductwork elbows and fittings shall be airtight construction and smooth on 
the  inside and outside.    All burrs, rough  spots, projections  of welds or 
turned  up edges shall be smoothed out. 

Longitudinal pipe joints of all ducts shall be butted together and continuous 
seam welded  on outside. 

Girth  joints of all ducts  shall be butted  together and continuous seam welded, 
except   where  flanged connections are called for easy removal.    Flanges 
shall  be  fabricated as shown on detail drawing No.   3161-02-3700-9. 

The flanged connections shall be filled with  caulking putty  before tightening 
the bolts. 
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CONTRAT/CONTRACT       3161 

SUBDIVISION 02 
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I 
I 
I 
I 
I 
I 
I 
I 

3. DUCTWORK  (cont'd) 

3.3      Construction  (cont'd) 

Fabricate elbows  in accordance with detail drawings.    The centerline radius  of 
elbows shall not  be   less  than two times the diameter of elbow.    Where the 
geometry does not allow such radius,   1.5 times the diameter is acceptable 
but only where absolutely necessary. 

Branch pipes shall enter at  the side or top of  the main  (never at the bottom). 

Branch ducts shall be welded to the duct so that  there  is no projection into 
the main. 

Branch entries shall enter at 45° or 30°.    Angles  greater than 45° shall never 
be used.    Two branches entering opposite sides of  tapered entry shall be 
staggered with at   least  two diameters of the larger duct separating them.    Two 
branches shall not  be directly opposed. 

Blast gates shall be as per drawing No.   3161-02-3700-10 or equal and  flanged.     The 
blast gates shall be mounted   in the duct as close  to the entry branch  in top 
vertical position,  or  top 45° inclination. 

Pltot tube teat openings shall be provided where necessary for balancing the 
•yatem. 

3.4      Supports 

All ducts ahall be rigidly supported.    Supports shall be designed to support 
the pipes when they are filled with material. 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Paint parts made of black sheet steel on th« outside only with a shop coat of 
prlasr.    Citan surfaces before painting. 

I 
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DEVIS   -    SPECIFICATION CONTRAT CONTRACT       3161 
SUBDIVISION 02 
SUJET  SUBJECT 3700 

FABRICATION AND INSTALLATION OF ASPIRATION SERIE SERIAL 16 
AND DUST CONTROL DUCTWORK 

5. ASSEMBLY  FOR SHIPMENT 

Equipment shall be crated and packaged for road, rail,   sea transportation, as 
appropriate to the shipping route, and  shall be pre-assembled to the greatest 
possible extent.    All unpainted surfaces shall be protected against corrosion. 
All components to be re-assembled ghall be match-marked. 
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HFÄIMEKTAL PRODUCTION PUNT 

FOR 

ASBESTOS PROCESSING 

COC HAB AMBA,   BOLIVIA 

Mié« byi 

Approved byi 

•URVEYER,  NENNIGER ê CHENEVERT INC. 

MONTREAL, QUEBEC. 
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FABRICATION AND  INSTALLATION 
OF CHUTEWORK 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 17 

1. GENERAL 

1.1        Codes and Regulations 

lupply and install naceríais strictly in accordane* with Bolivian rules, regulations, 
ordinances,  codes applicable and in force at the time of the fabrication and 
installation. 

Qaaeral Layout 
Tailboard for Fibre Screen - Oversite Discharge 
Splitter   and By-pass - Construction Details 

1.2        Drawings 

1.2.1    Reference drawings 

3161-02-3700-4 
3161-02- 3700-9 
3161-02-3700-16 

I 
I 

I 
I 
I 

1.2.2    Shop drawings 

Before commencing work, supply the Purchaser with three  (3)  copies of  the shop 
drawings for approval and five  (5) copies of approved drawings. 

1.3        Cleaning-up 

On completion of  the work,  the Contractor shall remove all dirt,  rubbish and debris, 
leaving the premises broom clean.    At all times, and during progress of the work, 
the Contractor shall keep his work free from accumulation of rubbish by cleaning 
up periodically. 

1.4 Guarantee 

Provide a two-year guarantee from date of final acceptance covering equipment against 
defects of design, materials,  construction and workmanship.     Should any equipment or 
material be found defective, repair or replace without delay and at no cost to the 
Purchaser,  or to the Owner. 

I 
I 

Supply Purchaser with a firm t 
for approval of shop drawings. 

1.5   Time Schedule 

schedule from date of order, allowing two week« 
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2. SCOPE 

2.1        Work included 

Design,  fabricate and install chutework in the sill, consisting of chutes, 
tailboards, by-passes, splitter, transition pieces, inspection doors and 
supports. 
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FABRICATION ADD INSTALLATION 
Of CHUTEWORK 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE /SERI AL 17 

3. 

3.1 

CHUTEWORK 

StMl 

UM hot roll* bUck okMt «tool, AJTM A-415 or eeual, 

3.2 Construction 

All chutework will be welded construction and emooth on the inside and outside. 
All burrs, rough spots, projections of welds or turned up edges shall be 
smoothed out. 

Valley angles shall be at least 45° in rock circuit, and at least 55° in fibre 
circuit. 

All chutes must be square or rectangular, except the feed spout of rock screen 
RS-l which shall be round with an inside diameter of 20" (508 mm), and the 
chutes for middlings and unders of rock screen RS-l and for feed and unders 
of fibre screen FS-1 which shall be round with an inside diameter of 10" (254 on). 

3.3   Material thickness 

Unless otherwise specified on the reference drawings, the material thickness 

will be: 

3/16" (4.76 mm) for chutework in rock circuit 

1/8" (3.18 mm) for chutework in fibre circuit 

3.4  Supports 

all sloped chute runs longer then 8'-0" (2.44 am) shell be supported by means 
of rod hangers hung from I-beams or ceiling as determined by building 
construction. These rods shall be welded to chute connection flanges. 

All vertical chutes to be supported from adjacent columns or floors by means 
of steel angles welded to chute connection flanges. Support spacing for 
vertical chutes should never exceed 12'-0" (3.66 mm). 

I 
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4.          PAINTING 

I 

Faint all chutawork on tha otitaiaa only with OM coat of priaar. Clean surfte« 
•afora painting. 

I 



I 

I 



SURVEYER, NENNIGER & CHENEVERT INC.. 
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APPENDIX C 

ARRANGEMENT AND DETAIL DRAWINGS 
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TEL  »31-2281 

CABLE 8NCINC )550 DE MAISONNEUVE  BLVD WEST 
TELEX oi-zoeia MONTREAL .O;, CANADA 

November   20,  1971 

Our Ref:     3196 

Mr. D.C. Newton, 
Chief, 
Technical Equipment Procurement 

and Contracting Office 
United Nations  Industrial 
Development Organization 

Lerchenfelderstrasse 1 
A - 1070 
Vienna, Austria 

Dear Mr. Newton, 

SUBJECT: UNIDO - Bolivia Phase III Addendum 

We attach our report on Phase III Addendum "Processing 
Plant Design" for the project "Experimental Production Plant for 
AabestOB Processing, Cochabamba, Bolivia, UNDP/SF Svmbol: BOL 20" 
contract No. 70/15. ' 

We retained a local Bolivian consultant firm to prepare 
the detailed design of the Processing Plant.  The drawings and spe- 
cifications were submitted to us, on schedule, and reviewed with 
our specialists.  These preliminarv drawings and specifications are 
parts of this report. 

However, part of the design was not exactly acceptable 
to us and our Bolivian subcontractor is now revising it.  As soon as 
received and approved, we will issue final copies of these drawings 
and specifications. 

We trust that VOL u i ] : find this report to vour satisfaction 
and repeat our satisfacción of being associated with this challenging 
project. * 

We look forward to being of continued service to you for th« 
execution of Phase IV. 

Yours very truly, 

SURVEYER, NENNIGER & CHENEVERT INC. 

w^ ."-• V   - • •   -- 

G. Lavallee 
Vice-President 

Mining & Metallurgy Division 
GL/Mp 

•nel. 
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1. 

SUMMARY 

The detailed concrete,  structural and architectural design of   the 
processing plant was done.     The electrical  design  including  power 
distribution,   lighting and  grounding was done.     The design of 
compressed air,   fire  protection and  drainage facilities was done. 
The  process   equipment   added   at   the  Vienna  meeting  was  selected, 
specifications   prepared  and   bids  obtained. 

The final  cost   to UNIDO of: 

a) the process  equipment   selected during Phase  III 

b) the procos , equipment added   in Vienna  for Phase  III 
Addendum 

c) the electrical  equipment and   supplies  tor  the processing 
plant only 

and delivered   in Cochabamba,  will  be,   if  instructed   to  proceed with 
procurement  before   February  1st,   1972, $   315,000.00 U.S. 

S 
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1. 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.7.1 

1.7.2 

1.7.3 

1.7.4 

1.7.5 

1.7.6 

1.7.7 

INTRODUCTION 

On March 5, 1970, the United Nations Industrial Development 
Organization awarded a contract to Surveyer, Nenniger & Chênevert 
Inc. for "testing of asbestos samples, preparation of feasibility 
study, selection of a manufacturing process, supply of equipment, 
spares, designs and provision of services for the erection and 
commissioning of an experimental prediction plant tor asbestos 
processing". 

The report of Phase I "Evaluation of Asbestos Mineral Ore" was 
submitted on August 5, 19 70. 

The report of Phase II "Feasibility Study" was submitted on 
April 8, 1971. 

During a meeting held in Vienna, Austria on August 2nd to 4th, 
1971 the preliminary report of Phase III was reviewed and accepted 
with minor modifications.  The contractual obligations of SNC were 
revised to include the finrl design of the processing plant, 
previously the responsability of the Bolivian Government. 

The final report of Phase III "Process Design" was submitted on 
August 18, 1971. 

On October 4, 1971, the United Nations Industrial Development 
Organization gave the authorization to proceed with Phase III 
Addendum. 

The scope of work of this Phase III Addendum is to: 

Select a truck scale.  Issue specifications. 

Select and layout screening facilities prior to dryer.  Issue 
specifications for screener and conveyors. 

Prepare specifications for dustube collector to be located In core 
laboratory. • 

Recommend method of monitoring asbestos dust. 

Provide the final concrete, structural and architectural design of 
the processing plant.  Prepare drawings and specifications. 

Provide the final electrical design of the processing plant.  Prepare 
drawings and specifications. 

Provide the final design of piping, fire protection, compressed air 
and drainage of the processing plant.  Prepare drawings and specifi- 
cations. 

S 
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3. 

2. DESCRIPTION OF THE REVISED  PROCESS  FACILITIES 

2.1 During  the  revision of   the  preliminary report  of Phase  III  in Vienna, 
on August  2nd  to  4th,   1971,   UNIDO requested   the addition of  a truck 
weighing  station and  a  scalping  station whose  prices  are now included 
in   the   total  cost   of   process   equipment. 

2.2 Truck Weighing Station 

A  truck  scale of   a maximum capacity of   18 metric  tons was  located 
on  the east  side  of   the  property  for weighing  the  incoming and out- 
going ore  haulage   trucks and   the  tailing trucks. 

The weighbridge will be constructed to support a concrete deck and 
will be full floating with adjustable bumper bolts. The main beam 
will be 20,000 K. x 1,000 Kilos and the fractional beam 995 K. x 5 
Kilos.     The weighing platform will measure  7.3 meters  in length and 
3. 0 mute i s   m wi d tli. 

2.3 Wet  Ore  Storage 

The ore stockpiling facilities were revised to incorporate the 
scalping station and maintain the 250 ton storage capacity. 

The concrete pad will measure 24.0 meters in length and 18.0 meters 
in width.  On the center line of the storage pad, the scalping 
station was located In a pit measuring 12.25 meters in length, 
2.75 meters in width and 2.5 meters in depth. 

The vibrating screener will be a single deck type equipped with a 
Ty-Rod screen and having a screening area of some 2.5 square meters. 
Ore haulage trucks from the mine will dump the wet concentrate on 
the concrete pad or at its periphery.  Labourers will shovel, wheel- 
barrow and feed the ore concentrate onto the vibrating screener. 
The minus 2S mm will be delivered to the dryer on a .second belt 
conveyor.  Another belt conveyor was added to take away the plus 
25 mm.  Further size reduction will be by sledge hammering. 

See Drawings No. 3161-07-4000-1 "Plot Plan", No. 3161-02-3700-3 
"Site Plan" and No. 3161-0 7-4500-1 "Scalping Station". 

2.4 Process section 

One 30 cm diameter screw conveyor was located on the first floor to 
convey the rock screener and fibre screener oversizes to bucket 
elevator BE-2. 

S 
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4. 

2.5 Tailings Pit 

The layout of the tailings pit was revisad.    The pit vili aaasure 
8.0 meters  in length,   5.30 meters in width and 2.75 meters in depth. 
An access ramp was located on the north side of  the pit  to direct 
the   tailings trucks to  the weighing  station before disposal. 
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3. riOCISS 1QUIPM1KT 

3.1 Final list of Procesa Equip—nt» 

On* Rot ex screener 

One gyratory screener and rotary aspirator 

One  Impact  crusher 

One  paddle  trommel 

One  standard  grader 

One dryer 

Two vibrating  feeders 

Two  rotary valves 

One bag scale 

One vertical  screw packer 

One  live bottom bin 

Two  cyclones 

Six bucket  elevators 

Three belt conveyors 

One dust collector 

One  truck scale 

One vibrating screener 

One  screw conveyor 

3.2 Final  list of  auxiliary procasa «quip—nt 

The auxiliary process equipment  included is: 

1) Ductwork  for  aspiration and dust  control 

2) Chutework  for  process  equipment 

3) Electric  motors  for  process  equipment 

4) Manual   starting switches with  stop-start push buttons for 
electric  motors  of  process  equipment 

5) Electrical  distribution panels connected with process equipment 

6) Wires, cables and conduits running from process  equipment to 
terminal points of  electric  sub-station. 

¡Q 
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6. 

I 

3.3 The estimated cost of   equipment selected during Phase III and 
delivered in Cochabamba was $230,100 U.S.:   this cost now based 
on firm prices confirmed  up  to February  1st,   1972  Is $245,000 U.S. 

3.4 The  cost  of   equipment   selected  during Phase   III   Addendum  and 
delivered  in Cochabamba,   based on firm prices  confirmed up to 
February  1st,  1972  is  $25,500 U.S. 

3.5 The cost of the electrical power distribution between the processing 
equipment   is  $44,500  U.S.   excluding   the   lighting and grounding. 

3.6 The local expenses in Bolivia for the supply and delivery of process 
equipment based on data provided in Phase III and Phase III Addendum 
is now for a firm price of  $90,000 U.S. 

S 
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7. 

I 
I 
I 

4. MONITORING OF ASBESTOS DUST 

4.1 There are  two methods commonly used in  the asbestos  Industry for   the 
monitoring of  the dust:     the Membrane  Filter  method and  the Midget 
Impinger method. 

4.2 The  Membrane  Filter method   Is  used   for   the  determination of   asbestos 
dust   concentration  in Kurope.      Its application   is   spreading   in  Canada 
and   the United  States.      It   is  feasible   that   new  legislations  might 
be  stipulated according   to   this  method. 

4.3 The Midget   Impinger method   is  used  for   the  determination of  the 
atmospheric  concentration of  asbestos  particles  Including  rock 
dusts.    This method was developed by  the U.S.   Bureau of Mines. 
It  is commonly used  in  the United  States and   Canada  in asbestos 
mining and  manufacturing. 

4.4 We recommend  to adoft the Membrane Filter method  for  the monitoring 
of  asbestos dust   since  it   is  the most   promising method to meet 
future standards. 

4.5 We estimated the cost  to  supply  the equipment and   train the personnel 
on its application at  $6,000 U.S. 

S 
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8. 

5. 

5.1 

5.2 

5.3 

5.4 

5.5 

FINAL CONCRETE,   STRUCTURAL AND ARCHITECTURAL DESIGN OF THE 
PROCESSING PLANT 

The concrete,   structural and architectural design of  the processing 
plant was made by  Consultores Galindo Ltda,  working as a sub- 
contractor   to  SNC. 

The processing plant  consists of:   the wet ore  storage,  the processing 
building and  the   tailings pit. 

The wet ore  storage  includes  the concrete  storage pad and  the 
scalping station. 

The concrete  storage  pad  will   be made of  a concrete  slab resting 

on a bed of   rocks. 

The  floor and wall   of   the  scalping  station will  be made of  concrete. 
The  roof will   be   built  of   wooden trusses and   corrugated asbestos. 

The  processing  building  consists of   six   sections:     the dryer   section, 
the  process  section,   the  substation,   the  store,   the product  storage 
and   the dust  collector  section. 

The dryer  section will  consist  of  an elevated   reinforced concrete 
floor covered with a roof.     No  exterior  wall   will  be built. 

The  process  section will  be a  two  storey  building.     Second  floor 
beams and columns will be of   reinforced concrete,  the first floor 
will  consist  of  concrete  slabs.     The  roof  will   be built of wooden 
trusses with corrugated  asbestos roofing.     Exterior walls will be 
concrete blocks  for  the  first  floor and  corrugated  asbestos wall 
cladding for  the   second  floor.     Three rows of   windows w.'.ll  be 
installed;   glass  on first  floor,   glass and wire mesh on second  floor. 

The  substation,   store and  product  storage will  be  located  in the 
back of   the main  building.     Walls will  be concrete blocks.     Roof 
will  be built  of   wooden  trusses  covered  with  corrugated asbestos. 
The  floors will  consist  of  concrete slabs. 

The dust collecting section Is located outside and In front of the 
main building. It will consist of concrete slabs resting on a bed 

of  rocks. 

The tailins pit  including the access ramp will be concrete floor 
and walls. 

B 
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9. 

6. FINAL ELECTRICAL DESIGN OF THE PROCESSING PLANT 

6.1 The electrical design of  the processing plant was made by Consultores 
Galindo Ltda working  as a  subcontractor   to   SNC. 

6.2 The final  electrical  design of   the  processing  plant  covers  three 
items:   power  distribution,   lighting and  grounding. 

6  3 The power  distribution of   the  processing  plant  will   include  all 
feeders  from main  distribution panel   to  all   secondary  panels,   wiring, 
conduit and  cable  duct   up  to  final   destination.     Process  equipment 
will  be  supplied  with motors  complete     with   push  buttons  and   starters. 

The electrical  design excludes the  substation and   its main  transformer, 
main secondary  distribution panel,   lighting   transformer.   It   also 
excludes remote  control   wiring and   instrumentation.     These   excluded 
items are  to  be  supplied  by  others. 

6  4 The  lighting  of   the  processing  plant  will   include fixtures,   lamps, 
ballast, receptacles, switches, conduits, wiring, junction boxes 
and hangers for complete system. The supply and installation of 
lighting is by  others. 

6.5 The grounding of   the processing plant will   include grounding of  the 
process building,  panels and motors.     Grounding is to be supplied 

by others. 

B 
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10. 

7. FINAL DESIGN OF AUXILIARY  SERVICES OF THE PROCESSING PLANT 

7.1 The design of   the auxiliary services of  the processing plant was 
made by Consultores Galindo Ltda working as a   subcontractor  to  SNC. 

7.2 The design of   the auxiliary  services  covers   four   items:   plumbing, 
fire protection,   water  pumps  and  air   compressor.      Supplv of   all 
these auxiliary  services   is  by  others. 

7.3 Two drinking  fountains will   be   installed   in   the  process section. 
The water will  be  supplied   from the main water   supply of   the 
complex and  drained  into   the main drainage  system  of   the complex. 

7.4 Four fire  extinguishers containing ten pounds  of  chemical  product 
of  type A-B-C  will be located   in the processing  plant  for  fire 
protection. 

7.5 Three sump pumps of  ir.dividual capacity of  50 GPM   (gallons per 
minute)   and  15  ft  head vili  be  located  in the  scalping pit,   the 
tailings pit and  the truck scale pit. 

7.6 An air compressor with a capacity of 25 SCFM (standard cubic feet 
per minute) at a pressure of 90 psi (pounds per square inch) will 
be located  in the processing plant  to serve  six different areas. 

8 
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11. 

8. SCHEDULE OF PHASE IV 

8.1 A preliminary schedule 
are as follows: 

January 1st, J972 : 

March 19,   1972 : 

June 25th,   1972 : 

September 16th,   1972  : 

October 15,   1972 : 

January 27th, 1973      : 

for Phase IV was prepared.    Principal dates 

Initiation of Phase  IV 
Purchase of  Equipment 

Beginning of  Processing 
Plant Construction 

Ocean Shipping of  Process Equipment 

Termination of  Processing Plant 
Construction 

Beginning of  Process  Equipment 
Installation 

Termination of Process  Equipment 
Installation 

January 28th, 1973 Start of Experimental  Plant Operations 
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13. 

9.     CONCLUSIONS 

9.1 An experimental plant able to produce 1,500 tons of asbestos fibre 
from 40% concentrate was designed.  Process equipment was selected, 
specifications issued, bids obtained and prices confirmed. 

9.2 Concrete, structural, architectural, electrical and auxiliary 
services design of the processing plant was carried out. 
Material was selected, specifications completed to call tenders 
for the construction of the processing plant and the installation 
of services. 

9.3 After approval of the Phase III Addendum report, Phase IV of the 
project can be initiated with a minimum delay. 

Respectfully submitted, 

SURVEYER, NENNIGER & CHENFVERT INC. 

KSÄ 
i, LAVALLEE 

G. Lavallee, Eng. 
Vice-President 

Mining and Metallurgy Division 
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AFPEWIX A 

Li»t of Sp«cific«tloiH 

TITLE 1 No 

Belt Conveyors •MC - 14 

Truck Scale SNC - 18 

Vibrating Screener SNC -  19 

Screw Conveyor SMC -  20 

Dustube Collector SNC -  20/30 

Replanteo FT -  1 

Movimiento de Tierra« ET -  2 

Concreto IT - 3 

Fierro de Armadura ET - 4 

MampoBteria de Piedra ET - 5 

Mamposteria de Bloques de Ctnanto ET - 6 

Revoques de Mortero ET - 7 

Estructuras de Madera ET - 8 

Puertas Y Ventanas IT - 9 

Pinturas ET - 10 

Cubiertas de Asbesto - C«santo ET -  11 

Plomerías ET - 12 

Protección Contra El Fuego ET -  13 

Bombas de Desagüe ET -  14 

Compresora ET -  15 

Instalación Electrica ET - 16 
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Of VIS   -   SPECIFICATION 

IILT CONVIYORb 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 14 

UHRIWMTAL PRODUCTION PLANT 

FOR 

ASBESTOS PROCESSING 

COCHABAMBA, büLIVIA 

êuffrmmé byi 
R«v.   1, pages 2R,  3R, 4R 
Date: 

•UttVIYER,   NEHNIGER & CHENEVERT  INC. 
MONTREAL,  gUEllEC 



29 DEVIS   -   SPECIFICATION 

BELT CONVEYORS 

HIV.        1           PAGE 2R 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE'SERIAL 14 

1.          GENERAL 

1.1      Tests 

Equipment shall be completely shop assembled and tested for mechanical and 
electrical functions. 

Purchaser reserves right to have his  representatives witness testing of 
equipment.    Vendor shall advise Purchaser  two  (2)   weeks  in advance of  testing. 

1.2      Codes/Regulations 

Supply materials strictly In accordance with Bolivian rules, regulations, 
ordinances, codes applicable and in force at the time of  the fabrication. 

1.3      Shop drawings 

Before  commencing work,  supply the Purchaser with  three  (3)  copies of general 
arrangement drawings and wiring diagrams for approval and  five  (5)  copies of 
approved drawings. 

1.4      Operating instructions 

Upon completion of work, supply the Purchaser with five  (5) copies of operating 
and maintenance instructions for tha equipment and système, properly bound in 
•eparate covers. 

1.5      Spare parts 

Guarantee the availability of  spare parts for the normal  service  life of  tha 
equipment.    Furnish the Purchaser with a  list of  recommended spare parts, 
including prices,  that may be  required for the first two years of operation. 
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DEVIS   -   SPECIFICATION CONTRAT CONTRACT     3161 

BELT CONVEYORS 

SUBDIVISION 

SUJET SUBJECT 

0? 
3700 

SERIE SERIAL 14 

1. GENERAL (Cont'd) 

1.6 Guarantee 

Provide a  two-year  guarantee from date of  final acceptance covering equipment 
specified herein against defects of design,  materials,  construction and 

(workmanship.     Should any equipment or material L>e  founü defective,   repair  or 
replace without delay at no cost  to the Purchaser or  to the  Owner. 

1.7      Delivery 

Supply the Purchaser with a firm delivery tine from date of order allowing tato 
(2) weeks for approval of ganaral arrangement drawings and wiring diagrf— 
well as weight and volume of crated equipment. 
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DEVIS   -   SPECIFICATION 

BELT CONVEYORS 

CONTRAT  CONTK. vCT 3161 
SUBDIVISION 02 
SUJET SUBJtGl 3700 
SERIE SERIAL 14 

2.         SCOPti 

2.1      Work  included 

Supply of  three   (3)   belt  conveyors,   complete with  frames,   supports,   motors, 
motor  starters,   stop  and  start  push-buttons,  and  drives,  as  shown  on  drawing» 
No.   31bl-02-3700-3,   J1C1-Ü2-370U-4  and   31<>l-07-4500--l   of  Surveyer,  Nenniger & 
Chênevert  Inc. 

The   required  width  oí   belt,  capacity,  velocity and material  tu be  handled  for 
each conveyor   is  indicated  below: 

Conveyor    Belt 
No.        Width    Capacity    Velocity      Material to be  handled 

1 46  cm    2.i  MTPH     30.5 mpm      Minus  1"   (25.4  mm)  wet  crocidolit« 
(18") (10Ü fpm)     ore,   65  lb/cu.ft.   (1042  kilo/cu.m.) 

2 46 cm    2.5  MTPH     3U.5  mpm      Minus   ¿,"   (t>.4  nini)  ury  tailings, 
(18") (luO  fpm)     73   lb/cu.ft.   (1202  kilo/cu.m.) 

3 46 cm    0.1  MTPH     30.5 mpm      Minus  3"   (7b.2  mm)  plus  1"   (25.4 mm)  wot 
(18") (100 fpm)     crocidolite  ore,   b5  lb/cu.ft.   (1362  kilo/cu.i 

Electrical wiring from motors  to motor starter« and push-buttons. 

Dust cover for conveyor No.   2. 

u) 

f 
I 

2,2  Work «xcluéaé 

Electrical wiring for sit« connections. 
Anchor bolta and chutework. 
Installation. 
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DEVIS   -   SPECIFICATION 

BELT CONVEYORS 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 14 

3.      MATERIAL 

Mechanical and electrical components must be exchangeable from one conveyor 
to the  other,  except  belting. 

3.1    Frames/Supports and 
Anchor Plates 

In ralld steel as per manufacturer's recommendations. 

3.2 Dust Covers 

In mild steel sheet with adjustable rubber  strips on both  sides of conveyors. 

3.3 Conveyor Pulleys 

Pulley6 shall be of solid welded steel drum type crown face construction, 
cloaed ends with taper lock type hubs, 2" (50.8 mm) wider than belt. 

3.4 Shafts 

Shafts shall be of solid steel, manufactured from cold drawn shafting material. 

3.5 Pillow Blocks 

Shall be of high  quality cast or ductile  iron,  split  construction fitted 
with self-aligning,  anti-friction spherical roller bearings. 

3.6 Idlers 

3.6.1    Troughing  Idlers 

120 degree 3 equal roll type troughlng idlers  shall be usad.    Rolls to te 
completely   interchangeable. 

I 3.6.2    Trouphine Training  Idlers 

Shall be positive acting tvpe.    Pivotal mounting at center of  Idler frame aliali 
be provided. 
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DEVIS   -   SPECIFICATION 

BELT CONVEYORS 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJET SUBJECT 3700 
SERIE SERIAL 14 

3.       MATERIAL  (cont'd) 

3.6     Idlers  (cont'd) 

3.6,3    Return Idlers 

Shall be of   single horizontal roll type carried  In brackets  arranged  for 
suspension  from convevor  frame. 

3.6.4    Return Training   Idlers 

Shall be of  single horizontal roll type.    At the centre of  idler frame pivotal 
mounting shall  be  provided. 

3.7    Take-Ups 

Manually adjustable screw take-ups shall be the protected  open type equipped 
vith self-aligning ball bearings.    Positive bearing seals to retain lubricant 
and exclude  foreipn matter. 

3.8    Belting 

As par manufacturer's recommendations. 

3.9   Drives 

To include ahaft mounted reducers, coupling,  sheaves, V-belts, guards, and 
ntotor supports. 

3.10 Motors 

3SO/3/50 totally enclosed, fan cooled, equivalent to NEMA Design B, insulation 
Class B, complete with motor bases. 

3.11 Motor Starters/ 
Push-Buttons 

As mar Manufacturar's recommandations, firnad to the conveyor frames. 
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OIVIS   -   IMCIFICATION 

•ILT CONVEYORS 

CONTRAT CONTRACT 3161 
SUBDIVISION 02 
SUJiT  SUBJECT 3700 
SCRIE SERIAL 14 

4.          PAINTING 

All exposed ferrous surface« not aschlned and not exposed to the material 
belA| processed shall be thoroughly cleaned and painted  in the shop with 
one cost of Manufacturer's standard primer. 
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DEVIS   -   SPECIFICATION 

BELT CONVEYORS 

CONTRAI CONTRACT 

SUBDIVISION 

SUJET SUBJECT 

SEME  SERIAL 

3161 

02 
3700 

14 

5. ASSEMBLY FOR SHIPMENT 

Equipment shall be crated and packaged for road, rail,  sea transportation, as 
appropriate to the shipping route, and shall be pre-assembled to the greatest 
possible extent.    All unpainted surfaces shall  be protected against corrosion. 
All components to be re-assembled shall be match-marked. 

I 

I 
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DEVIS   -   SPECIFICATION 

THJCK SCALE 

CONTRAT/CONTRACT 3161 
SUBDIVISION 07 
SUJET/SUBJECT 3700 
SERIE SERIAL 11 

EXPERIMENTAL PRODUCTION PLANT 

FOR 

ASBESTOS PROCESSING 

COCHABAMBA,  BOLIVIA 

Mad« by: 

Approved by» Datât 

•UKVEYKR,  NENNIfîER &  CHENKVERT  INC. 

MONTREAL,  QUEBEC 
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DfVIt   -   SPECIFICATION 

TMJCK SCALI 

CONTRAT CONTRACT 3161 
SUBDIVISION 07 
SUJET SUBJECT 3700 
SERIE /SERIAL 18 

1.           GENERAL 

1.1        Tests 

Equipment shall be completely shop assembled and tested for mechanical 
functions and accuracy. 

Purchaser reserves right  to have his representatives witness testing 
of  equipment.     Vendor shall  advise Purchaser two (2)   weeks   in advance 
of  testing. 

1.2        Codes and 
régulât ions 

Supply materials strictly in accordance with Bolivian rules,  regulations, 
ordinances, codes applicable and in force at the tine of the fabrication. 

1.3 Shop drawings 

At tiae of purchase supply the Purchaser with five (5)  copies of scale 
foundations. 

1.4        Operating instructions 

Upon completion of work supply the Purchaser with five  (5)   copies of 
operating and maintenance  instructions for the equipment and systems,  properly 
bound in  separate covers. 

1.5        Spare parts 

Guarantee the availability of spare parts for the normal service life 
of the equipment. Furnish the Purchaser a list of recommended spare 
parts, including prices, that aay be required for the first two years 
of operation. 
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TRUCK SCAIE 

CONTRAT /CONTRACT 3161 
SUBDIVISION 07 
SUJET 'SUBJECT 3700 
SERIE'SERIAL 18 

1. GENERAL     (cont'd) 

1.6      Guarantee 

Provide a two-vear guarantee from date of final acceptance  covering 
equipment   specified  herein against  defects of design,  material s,   construction 
and workmanship.     Should any equipment   or material be  found defective, 
repair or replace without delay and at  no cost   to the Purchaser,  or to 
the Owner. 

I 
1.7      Delivery 

Supply the Purchaser a firm delivery tine from date of order, as well as 
weight and volume of crated equipment. 

I 
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DEVIS   -   SPECIFICATION 

TRUCK SCALE 

CONTRAT /CONTRACT 3161 
SUBDIVISION 07 
SUJET /SUBJECT 3700 
SERIE/SERI AL 11 

2. SCOPE 

2.1      Work included 

Supply of on« (1) 14.75 «trie toni capacity truck scale, sensitivity 
of 5.0 kilo«, and suparvia« th« Installation. 

2.2     Work excluded 

Foundatione and reinforcing steel, 

Installation. 
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DEVIS   -   SPECIFICATION CONTRAT /CONTRACT 3161 
SUBDIVISION 07 
SUJET/SUBJECT 3700 
SERIE/SERIAL 18 

TRUCK SCALE 

3.       MATERIALS 

3.1    Platform 

14 ft.   (7.3 m)  long by 10 ft.   (3.0 m) wide, with concrete deck. 

3.2    Weighbridge 

As per manufacturer'» recommendations. 

3.3    Lever system 

Of 7 - lever design type, with double parallel link platform suspension, 
couplet* with pivots and bearings. 

As per manufacturer's recommendations. 

As per manufacturer's recommendations. 

As per manufacturer's recommendations. 

3.4    Anchor bolts 

3.5   Pit coping steel 

3.6   Manhole cover 

3.7    Beam 

Direct reading full capacity beam, complete with a main beam, a fractional 
beam, and a screw weight at the left end of the main beam to put the scale 
on sero when  foreign accumulations are on the scale platform.    No tare beam 
required. 
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CWlWtAT r ON THAI t    )i#l 

«Auf tuaAcr )700 

I. NATIRIALS  (cont'd) 

3.7        Nan    (Cont'd) 

traéuaUona ahall fee  in 500 kilo« for th« Min beam and  5 kilo« 
fee Ih«  fractional baa«. 

tt*« Warn «hall b« located on the  left  aid« of  acala. 
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4. INSTALLATION 

4.1 Vork  incluid 

»im ©f ti« lMtAlUtlMi «f MM tlMfor«, w»itt,brid.t,  Lvtr 
«à b»m, 

4.2 Work txclué*« 

fctf^rvUton of th. conatructle» of III* fawiáatloM  including but not 
1 totted to concrete, reinforcing KMI, anchor tolte, pit coping 
•te«l, «anhele and »anhole  cover. 
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I. FAINTING 

S.I        tea» 

j.2 Other part* 

All «cposed   itrrou« surfaces not machined shall be  thoroughly cleaned 
•né painted   in the  shop with one coat of Manufacturer's  standard prlasr. 
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TWJCI SCALI 
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b. ASftMLY KM MtMftf 

Equipant   aliali be  crat*d  and packaged   for   road,   rail,   sea  trans- 
portât Ion, aa appropriât*   io th.    ahtppini'  mutt,  and   ,iall  bt   pre- 
asacmbled  to tur  greatest   pof sibh   extent.     All    mpainted  aurfac#a 
ah«ll be protected aralnst   corrosion.     All   components   to be 
r«-aaa«**l«d shall  be «atci-markad. 
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| Approved »yt 

lUtVKYER, NENNIGER & CHENEVF.RT INC. 
MONTREAL, QUEBEC 
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9*V«S        l**€#lCAtH»| rlMii - ost.*. ,     H*i 
IV«1*0»| III 

•nut *** ' 
W** If 

1. 

t.l Teat« 

it »Hall ta e*aj»let*l? etwa ni«*Iti «mi teatri for «»rhaaicai aai 
ala*« ri ral   fwBCtlee*. 

t^taaaaer reecrvea tu« righi te «MV« ht« rapreaeatatttM1 witnaas  taatiaa. of 
it.    Veaénr aliali aaVtee Pwrcfceeer tve (I) weamt 1« «avance ef teatlag. 

1.2        Coeea/tacuUtteaa 

Iqpplf aaterta&a atrlctly ta eeeeraaaee with aollrla« mi««, raa«latle«a, 
aaaitaaata awl la fare« a* tha tie* of the faarteatle«. 

1 1.1        thee drawl a§e 

•afate eoa**m la* wort, «uppl« **»• Pwrcaaaer with thra* (1)  coplea of aaaaral 
4rawla§a aai viri«« dlefraae fat «ff rovai »mi fi va  (5) coplee aff 

traviata. 

1.4 Oaarattaf laatrwetieaa 

tipa* «appiatto« ef watt, euaalv Mat »arati aaar atta ftwa (S) eoeiea af eperetiaa, 
«ai aal«tonane» taatraatieee for ti» eaataaaat ««I eyataaa, properly fcound la 
NVfMirati'   COVtT«. 

l.S 

Uaataatee the «vai labili tv af «farà parta fer the aereal »enrice Ufa af Ih* 
•ajot» tiaat.    'uraiah tHa rurchaaer wich a li at af raco—laaaá aaare parta, 
laelaalni prlcaa, that aay ha raaairai fer UM ftrat twe vaerà ef opera«ta«. 
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GvarMit*« 

hr.u n¡n»t *f«m «t «••*•». •»*•»*•»•. "•;,Tu:ll"\?;i, 
Id mm nutf tut «t ««tafl*! *• fe««* é»f»cilv«.  r«*«tr 

VttlN«! *»l«r MáMM ••»*  to Ito fcit«fc«»«r or  I« th« 
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I. 

i.l wort ìUCIIMMM 

••ffA? ••* (I) »tail« tedi vtfcfAtlai Mtimt. «Malate »UH «.-tur, motor 
tlMtlt, «nf/ftttrt pnUÙMtWI ••* iti* f meìf W mir i e Iona « é*y «f 
cfMtéittto or«. 

I.l««trtc«l wiring  tre« motor to Mater  itnnr .«»ri pushfcuttott, 

I 
I 

a.i 

klMtrleal wtrlat for att« e 
Pmiaà*t lom,  «wppcrt ma C 
lattali«tien. 
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DtVIS        SH.IMCMION 

VtMAtlNG iCREUttt 

CONIHAT  ( üM«^'  1 siti 
SUfDiVibiON OT 
SUJtT SUtJtCT If* 
mm SUDAI It 

S. MATERIALS 

3.1        Vibrating screenar 

LqtMl  to Unk-lelt vibratine sereener,   sic« UP  118,   18"   (9f>.s  cm) wide  by 
100"   (2)4,0   if)   long,   30     slop«;,   single  deck,  open  type,   ceiling mounted to 
suit  40"   (]i'1.6  cm)   from  rear  sereener  connections   to bottom of  springs, 
supply  with  .i   steel   pan having   30    slope  ana"  bolted  to  sereener   frame,   and 
over  and  undtr  size  discharge  arrangement   (shown on  pane   7)  bolted  to   sereener 
f reati,   complete with  drive   including V-belts,   sheaves,   guard,  motor base, 

(1-1/2  HP horizontal   standard motor   380/3/50   (totally enclosed,   fan cooled, 
equivalent   t<    NEMA Design   B,   insulation  Class  B),   motor  starter  and  stop/ 
eiart pushbut ton. 

Om »otor starter and pushbutton will be   field installed by the Contractor. 

3.2        Screen 

I fy-lMl screen  1" (25.4 tea)  opening, 1/4"   (6.35 ran)  diameter of wire, with 
' i«ftfth of slot parallel to  the long dimension of the piece. 

I 
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CONTRAT CONTRACT 3161 
SUBDIVISION 07 
SUJET -SUBJECT 3700 
SfWE  SERIAL 19 

4.            PAINTING 

All ttpoaad ferrous surfaces not machined «id not exposed to the material 
being processed, shall be thoroughly cleaned and painted In the shop with 
on« coat of Manufacturer's standard primer. 

5. ASSEMBLY FOR SHIPMENT 

Equipment shall be crated and packaged for road,  rail,   sea transportation, 
as appropriate  to the shipping route,  and  shall be pre-assembled  to  the 

(greatest possible extent.    All unpainted surfaces shall be protected against 
corrosion.    All components to be re-assembled shall be match-marked. 
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I «•v 6      HkM 

MV«    pit »«Atte* 

int »hall i« eeaaietely 
«1**1 rira i i «me 11 MM, 

COMMA?  < i IN'»A- i HÜ 

*UJ»T  M*.«M Ifit 
MM* M4N*l M 

i.       mmMM. 

l.l tHtl 

l*é «té tested  foi   «renani cal •a*' 

Pattaaaer  tiatrwt   the rifttt   to  Have hie  NfMMAtKlw  vitneaa   testina, of 
MI,    Vanear «h« 11 eaVie» Parefcaeer üm (1) vwVi in aévaace of teatiaf. 

t.l CoétM/taawUtl 

MU rial« •trlrtly  la accoréaarc vitti teHvi**  rule»,   regulations, 
apa lita» le awl la fore« at tb* tía» of the  fabrication. 

1. J Shop drawing« 

aciftf wart, Mpfif tlMi  PvrrHaaer «Ita three  <1)  coplas of aamral 
tlravtags «al «rlrlag élafa—  fat approval  aaë five  (3) coaiti of 

craving«. 

I 1.4 Operating laatraetlaa« 

eanaUtio« af wirk, anally  the  Pwrcaaoer with fivw   (S)  coplea of operating 
«  last nett lee* fat  taa ee^iipaaat mi ayate«!,  properly »ovad IR 

I.S        Spare aarte 

the seallMollity of apara parta far the MMI aerviee Ufa of tlw 
il.    Furatali ta« Pwrcaaaar wtth a Uat of recua—mita apar« p«rt«, 

lattating frica«, taat aiy a« raa«ira4 far tao firat  two years of ope rat loa. 
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DIV*| - ••ICtHCATtON 

SCREW CONVEYOR 

CONTRAT CONTRACT 3161 
SUBDIVISION 07 
SUJ€T SUBJECT 3700 
SIRIE SERIAL 20 

1.            GENKRAL   ( cont'd) 

1.6         Guarantee 

Previe« a two-year guarantee from date of final acceptance covering equipment 
•pacified herein against defects of design, materials, construction and 
worluaanahip.  Should any equipment or material be found defective, repair 
or replace without delay and at no cost to the Turchaser or to the Owner. 

1.7        Delivery 

ht^fly tha Purchaaer a firm delivery time from date of order allowing two 
VMfct for approval of general  arrangement drawings and wiring diagrama, aa 
«•11 aa weight and voliate of crated equipment. 

I 
I 
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DEVIS   -   SPECIFICATION CONTRAT CONTRACT 3161 
SUBDIVISION 07 
SUJET SUBJECT 3700 
SERIE SERIAL 20 

SCREW CONVEYOR 

2. SCOPE 

2.1        Work  included 

Supply  one  (1)   screw  conveyor   14'-0"   (426.7  cm)   lonp,   12"   (304.8 mm)   diameter, 
running at ò0  rpm,   completi' with motor,  motor  starter,   stop/start  pushbutton 
and  drive   to  convey,   on an  inclined   plane  of   17.5  degree;;,   12 metric   tons 
an hour  of  crucidolite   ore weighing  85   lbs./cu.   ft.    (1362  kilo/cu.   m). 

Electrical wiring  from motor  to motor starter and  pushbutton. 

2.2       Work excluded 

Electrical wiring for side connections. 

Conveyor supports,  chute work and hopper shown on page 9. 

Inetallation. 
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DEVIS   -   SPECIFICATION 

SCREW CONVEYOR 

CONTRAT CONTRACT 3161 
SUBDIVISION 07 
SUJET SUBJECT 3700 
SERIE/SERIAL 20 

3.           MATERIALS 

3.1         Screw 

12" (304.8 mm) helicoid flight screw, 12" (304.8mm) pitch, with flight made 
of 1/4" (6.35 mm) thick steel plate and welded to pipe creating sfong one- 
piece construction. 

I 
I 
I 

3.2 Shafts 

Shafts shall be made  of cold drawn round steel, jig  drilled to ensure perfect 
fit with screw. 

Drive shaft shall have keyway corresponding to transmission specification. 

I 
I 
I 
I 
I 

3.3        Bearings 

Flanged blocks shall be self-aligning, spherical, with suitable dynamic load 
and thrust capacity. 

Grease valves to be furnished to permit greasing during operation. 

3.4   Trough end seals 

Plate felt seals shall be bolted onto outside of trough end plates to prevent 
foreign matter from contaminating product handled. 

3.5   Trough end plates 

Trough end plates shall be the outside pattern type, with bent flanges at 
top and bottom.  Bottom bent flanges shall be in a horizontal position while 
conveyor is inclined 17.5 degrees. 
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| B DEVIS   -   SPECIFICATION CONTRAT CONTRACT       3161 

• SUBDIVISION 07 
SCREW CONVEYOR SUJET SUBJECT 3790 

m SERIE/SERIAL 20 

3.    MATERIALS (cont'd) 

I 3.6   Trough 

Trough shall be the angle-flanged, U-type with heavy fabricated end flanges, 
1 all securely jig-welded to ensure perfect alignment and tight connecting joints. 

Required minimum thickness of trough is 3/16" (4.76 mm). 

I 
I 3.7   Discharge spout 

Stub discharge spout 13" (330.2 mm) by 13" (330.2 mm) shall be fitted to 
«conveyor trough opening with its centre located at 12 1/2" (317.5 mm) from 

trough end. 

«Fabricated from 3/16" (4.76 mm) thick steel plate, flanged for chute connection. 
No gate required. 

I 
3.8   Inlet spout 

Opening shall be 13" (330.2 mm) by 13" (330.2 mm). I 
(Hopper shown on page 8 will be field constructed from 3/16" (4.76 mm) thick 

steel plate and must not be supplied with conveyor. 

3.9 Cover 

Conveyor shall be supplied without cover. 

3.10 Drive 

I 
I 
I 
»Conveyor shall be supplied complete with drive which shall consiêt of shaft 

mounted reducer, sheaves, V-beltsand belt guard. 

I 
I 
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DEVIS   -   SPECIFICATION 

SCREW CONVEYOR 

CONTRAT'CONTRACT 3161 
SUBDIVISION 07 
SUJET -SUBJEC T 3700 
SERIE ^SERI AL 20 

3.            MATERIALS (cont'd) 

3.11       Motor 

2 HP motor  380/3/50 totally enclosed,   fan cooled equivalent   to  NEMA Design B, 
insulation  Class  B,  with starter and  stop/start  pushbutton. 

Motor shall   be  mounted on  top  of  conveyor  at   least  18"   (457.2  mm)   above it, 
and starter and stop/start pushbutton installed on motor support. 

I 
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DEVIS   -   SPECIFICATION 

SCREW CONVEYOR 

CONTRAT-CONTRACT 3161 
SUSOIVISION 07 
SUJET SUBJECT 3700 
SERIE  SERIAL 20 

4.            PAINTING 

All exposed ferrous surfaces not machined and not exposed  to the material 
being processed shall be  thoroughly cleaned and painted  in the shop with one 
coat  of  Manufacturer's  standard primer. 

5. ASSEMBLY  FOR  SHIPMENT 

Equipment shall be crated and packaged  for road, rail,  sea transportation as 
appropriate to the shipping route,  and shall be pre-assembled to the greatest 
possible extent.    All unpainted surfaces shall be protected against corrosion. 
All components to be re-assembled shall be match-marked. 
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I Descripción 

Bete trabajo comprende la provision de materiales, equipos, energía y 

2 sano de obra para la limpieza y nivelación del terreno,  la colocación 

da «atacas, caballetas de madera y lienzas sobre los ejes de la estruc- 

turar de acuerdo a los planos respectivos y el marcado de lineas y talu- 

das da eecavación. 

Construcción 

El contratista deberá colocar caballetes de nadara y Ilenia* da 

que sea posible la correcta ubicación de las cimentaciones.   El ingeníete 

dabari aprobar el replanteo antes de iniciarse las excavaciones. 

Medición 

No se hará medición especifica de este Ítem sino una verificación da qua 

todas las estructuras o excavaciones han sido adecuadamente replanteadas. 

t 
I 
I 
I 

i 

I 
I 
I 
f ND habrá item de pago. El costo del rt^lanteo no será pagado en fox*» se- 

I 

I 
I 
\ 

I 
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itati aorurta de dot 

a)    lacavacifln Eatructurai 

lata tralcio ocr| rende la provtsat* di tOÉB» If» 

k;ä y «Mme de ou a para ejecutar las m,mm" irwmt 

la fundación de Us estructuran o paia La mngtrmx ufln de toll 

a nival bajo Uui"no raturai      Kite trai»*   -xmvtmv* tawtoiln el 

dnn«3«,  taxjlaestacas, cnoofra>tja y atajías t*ra  la uuru 

à» los cimientos &sf am:» us«i>iér> el OaaladL dai Mats* 1*1 

ED a un luqai œrcano indicado por al Iiaaniaro. 

M   mllmv 

al «auniatr© y oolooaciin dal 

da las y an la 

El salarial de rallare daterai aar aa¿aocianailD del setaria! da 

ciÀi y aianotado [jor el Ingeniero ant«s ck su m>i«csat iati     tri caso de 

requerirse prestano ri Contratista preroncir« el &tsa \ « 1  Inganlar© 

la «probará.    No sa ruoonocerl transporta «airs por nusfin sativo. 

Oonatruocifln 

lula« las sMoavaeimes aa harin da actas*** a loa a 1 

tas y notas indicadas en loa planos.    II inuwuaro podrí 

icrlto cantoio* qua eut ine naraaariut an las djasvtaiona*» o 

uns cimaritaclAn satisfactoria,    aftt oaat» da »a» al 
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li lac 

rvlUmt oon tonttajfln pota*«, por asenta propia, hMU 1« 

lráiuarf» *-n Loe plano« o eap* ifiosda por el  taimare».    El 

toa» «twav» \ñn <     iv*l  luí.      fc   ravmu del  suelo natural «era 

ta**- •  i <    iter. ulasa* indicada« «n los piano« a ocmto del oon- 

%r«U«ta 

A rellano a» iteri oon atarial —lam lanado y aprobase por «1 

B9 y« <**»• • xi>T*i*t-#dBB a huara toil âptisa da no e*s da 20 CMS. da •*- 

', hasta  l.t«iar *i nivel natural oriqwal o final y a la« 

ì« indicadai» o<  los i 

lai UBI estructural aaci mil ñau «a anawdc a im 

«atrurtur« que raciblfin o a La« lime« final«« assi 

o por «»«irrite |or mi   Lngeniero.    toda «jeavacion adir tonel o da 

OD me jot rvwnta del ünrtrutista aaa asta causada por aotivoa 

tal «uè Le ¿e n*uidü», . <mat4-urtivt>fi v por cualquier otra raaflr. 

UM vol <%•">*•• »*•. est«nal tir relleno auUxisadoe por al 

gaVi aaâdL« en i.•' en   ^ posición ti^al. 

I* f 

(1) 

ir-a (2) 
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I Deecripciòn 

Este trabajo ccnçrende la provision de todo Raterial, equipo«, energia 

y mano de obra para ejecutar todas las obras de hormigón ya sean aña- 

das o no, en conformidad con las dimensiones, alineamientos y cotas 

indicadas en los pbuios u ordenados por escrito por el Ingeniero. Es- 

te trabajo oonprende también los andamios y moldaje o formas requeri- 

do« en la construcción de la obra, lo mismo que los materiales para 

el curado. 

1 Materiales 
v ——————— 

Loe materiales usados en la elaboración del noncnfeo 

se a las siguientes exigencias: 

a) 

U cemento a usarse será tipo cemento portland y deberá llenar la» 

exigencias de las especificaciones de la AASHO M-85. 

Deberá usarse un solo tipo de cemento en toda la obra, excepto 

cuando lo autorice por escrito el Ingeniero. Cuando se usen adi- 

tivos o retardadores de fraduado, el Contratista deberá presentar 

certificados basados en ensayos c?« laboratorio, con el objeto de 

p* -ibar qu. el material cumple con las exigencias de resistencia 

a la compresión exigidas. 

J) 

tbda el agua utilizada en la elaboración del concreto deberá ser 

aprobada por el Ingeniero y carecerá da aceites, ácidos, álcalis. 
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c) Agregados Finos 

Los agregados finos para el concreto se oompondrán de 

rales. No podrán contener arcilla, carbón ni impuresas. 

Los agregados finos deberán cumplir con la siguiente granulanetrla. 

N* de Tamiz Porcentaje que pasa 

3/8" 100 

• 4 95 -    100 

• 16 45   -   00 

t SO 10-30 

t 100 3-10 

• 200 0-3 

Lo« agregados guresos para el ooncreto se conpondran da piedras 

trituradas, gravas o ripio natural, escorias de horno de fundición 

u otro material inerte de características similares. No podrán 

contener arcillas ni material que pase por el tamiz # 200. 

El tanaño máximo de las partículas del agregado grueso será de 

1" para vigas y pilaras, 3/4" para losas y 1 1/2" para los cimien- 

to los ciaüentos sa podrá usar hooligan ciclópeo ¡cavia eutoriaa- 

oáOn dal Ingeniaro. 
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Itsmno de Urals Cimientos vigas, pilares 

11/2" 100                           

1" 90-100 100 — 

3/4" 10   -     30 90   -   100 100 

1/2" 0-10 0-30 0-30 

Vitto el agregado fino cano el grueso deberán ser aprobados por el 

Ingeniero. Antes de su incorporación en la neccia debars« astir a 

un nivel de humedad "saturado superficie seca". 

Dosificación 

Ir un metro cúbico de concreto se utilizará una dosificación da 7.0 

bolsas de cemento portland de 50 Kg c/u, 710 Kg de agregado fino, 

900 Kg de agregado grueso y 180 Its. de agua.    Estos valores podrán 

ser transformados a volúmenes o modificados por el Ingeniero con el 

Objeto de lograr la resistencia exigida.    Iodo concreto deberá tenar 

una resistencia prismática a la compresión a los 28 días de 210 Rg/csr. 

Para efectuar este control, el Contre M sta extraerá probetas cilindri- 

cas de concreto usado en la obra cada vez que el Ingeniero lo solicite, 

debiendo estos ser ensayados para su comprobación.    En caso de que el 

c-acreto no cwvla las exigencias requeridas, será rechazado por el In- 

geniero, debiendo el Contratista rehacer   la parte correspondiente por 

cuanta propia. 
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U Xnaaniaro »licitará del Contratista 1* prat» tel (alamp) 

lo w» necesario, la que no podrá dar valona savore* a im 3" 

(7,- ons) de asentamiento. 

Donde los planos especifiquen concreto pobre, este será vaciado con loa 

miónos agregados que el concreto fuerte pero se usará aolaaanta 4 tool- 

I sas de cemento y 140 litros de agua.   Los pesos de 

alamos para jn metro cubico. 

Construcción 

1 los andamíos usados en la construcción tendrán la raaiatanela 

para soportar las cargas y deberán ofrecer seguridad al apararlo. 

| 
Los encofrados usados serán de »adera cepillada o acoco.   Salin diaa- 

I nados por el Contratista y deban ser construidos de tal sodo qua 

aar saca^-^ sin dañar el concreto.   Las disensiones dal encofrado 

" controladas cuidadosamente y deberán aar tales que el concreto terminado 

tonga las dimensiones especificadas en los planos.   "Iodos los encofrados 

aarán tratados con aceite o saturados con agua imediatamante antea dal 

1 vaciado del concreto.    Cada vaciado deberá contar con la aprobación dal 

Ingeniero antes de su realización.   los encofrados serán retirados 14 días 

I después del vaciado para losas y vigas y 4 días para columnas, previa 

l autui J.I.V, ion del Ingeniero. 

I 
I 

«M concreto deberá ser mssclado en una mescladora de tipo y capacidad 

aprobados. No se permitirá un mezclado a mano, salvo en caaos da amai 

gánela y previa autorización del Ingeniaro. La colocación del 
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«I miliari anta« dal fray tarto inicial y datari haoaraa da tal 

ape aa avita una segregación de las porciones finas o gruesas. El 

| concreto deberá aaantarse con barras, pisones y vibradores de alta 

frecuencia después de vaciada cada dosis. No se permitirá lanzar al 

concreto de alturas libres mayores a 1.5 m, ni depositar una gran can- 

tidad en un punto cualquiera, extendiéndola luego sobre los moldea. 

El concreto en las vigas, losas y pilares se vaciará en forma continua 

| y »lo m «»purfn junu. d. ocMtruxi*. doni* lo inique el l^mU, 

WO. 

I 
Lei juntae da expansion sarin ^iM"n*1at donde lo indiquen loa p^tinr y 

I oonetruldea da acuerdo oon loa datallee dados an alios. 

1 U acabado podrá aar fino o grueso, da acuerdo oon loa planoa o indica- 

donas dal Ingeniero.   No ae aceptarán vacíos, colmenas, deeportilledu-» 

1 WEB o lineas fuera de ubicación.   Si es posible reparar cualquier dafl- 

- ciancia deberá contar con la aprobación escrita del Ingeniero, de otro 

* sodo al trabajo defectuoso deberá aer re-hecho a costa del Contratista. 

I 
I 
I 
I 

Curado del Concreto 

Todas las superficies de hormigón i*? mantendrán tAsadas durante 7 días 

por lo menos, después de su colocación. 

Medición 

T « cantidad da concreto a pagar será constituido por al ncssaro da er 

J usadas pan la cubicación aeran las f i jadea en loa planoa u ordenadla 

! 

! 
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las cantidades determinadas en la form antes indicada 

I la siguiente forma: 

IT-3 (1) Concreto 210 fej/ca2 a3 

fw escrito par al Insanisco, riusi guiar trabajo eje* m 

los requerimiento« de loa planee, laa eepecif ioacfcanes o las 

donas del Ingeniero aeri rechazado y i e-hecho a aceta dal Oontratisce. 

EF-3 (2) Qsncreto pobre, si 

4 
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Descripción 

I Este trai ajo consistirá en cl aprovisionamiento de toctos loa material««, 

equipos energía y mano de obra requeridos para ' a colocación de barras 

de acero de refuerzo de la clase, tipo y tamaño fijados de las planchas 

i y perfil s de acero requeridos, cor. todos los materiales equipos y mánc- 

ele obra necesarios ¡Jara este objeto. 

I 
Materiales 

i las barras de acero deformado para armaduras deberá cuwplir con las vi- 

gencias de la especificación AASHO M-31. El acero estructural estar! 

1 en contormidac cor la especificación ASTM AT 46. El acero usado deberá 

tener un punto de fluencia fy * 2400 Kg/on2. los pernos de anclaja 

" y acero estructural i-erán lisos y también de por lo menos f'y ^ 2400 

I 
I 

I 

I 

kg/cm . 

Tratos los fierros de armadura y/o pernos de anclaje y 

carecerán de suciedad, aceite, pintura, grasa y óxido ante, de su colo- 

1 caciôri y del vaciado del concreto. 

(Xanstrucción 

uas barras se doblarán en frió de acuerdo a lo especificado en los pla- 

1 nos y so colocarán en su posición .-acte, de acuerdo a los planos, mn- 

teniêndose cri enta rosición firnonente sujetos, mediante tirantes de 

( alambre, bloques de nerterr, tensores, etc. furante el vaciado del con- 

reto y la ermpactación. 

U» colocación, estado y ficción de los fierros en cada secciAi de la 

| obra deberá ser aproiada por el Ingeniero antes de iniciar el 

del concreto. 

I 



I 
I 
I il acaro estructural será fabricano en cl campo o en maestranza de a- 

cuerdo con planos de taller crue el Contratista deberá presentar y el 

I Ingeniero revisar y aprobar.    Las soldaduras sei an en lo posible de 

I 
I 
I 
I 

maestranza y serán al arco eléctrico en conformidad cor los requeri- 

mientos del National v*eldir.g C'odi. Li montaje v  instalación, será rea- 

lizado con el r.ienor trabajo de canqx» posible y ¡or personal altamente 

especializado. 

Medición 

La cantidad a tugarse por este concepto se calculará sobre el número 

teórico de kilogramos de acero de armadura más pernos de anclaje indi- 

• cados en los planos y colocadas en la obra y aceptadas ror escrito por 

•1 Ingeniero. los fi» rros de repartición, abrazaderas, tensores, tras- 

Lipes, separai lores u otros materiales usados para la fijación de las ba- 

rras de acero on su lugar correrán por cuenta del Contratista y no se- 

rán incluidas. 

I 
I 
I 
I 
I 
I 

ET-4 (1) Fierro de Armadura, y/o pernos de anclaje Kg. 

I ET-4 (2) Acero estructural. global 

I 
! 

El acero estructural de las tolvas será inspeccionado y revisado en 

to a líneas, espesores, soldaduras y detalles, rin tomarse en cuenta 

estructuras de iíojorte ni otros trata jos conducivos a su fabricación 

o instalación. 

Paojo 

Li   itera de pane de las cantidades arriba esrocificadas serf: 
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I 
I 

•** ItWOBBERIA DE POP* 
f 

Este trabajo ocmprende la provision da todo* loa materiales, equipos, 

energía y mano de obra para la construcción de momposterla de piedra 

i ya sea pegada con mortero o en forma de solado, donde lo indiquen los 

planos o lo especifique el Ingeniero por escrito. 

I 

I 
Materiales 

I La piedra deberá ser sana y durable.  Deber! tener les diJMnalanss 

adecuadas para obtener les características generales y el aspecto In- 

dicado en los planos. En soladuras se permitirá rellenar los vacíos 

con grava y arena limpia pera dar una bese adamada al concreto 

rice. 

I 

I 

I 

i 

I 
Se basará en las normas conocidas en le práctica da la conatruocidn 

1 viviendas y se guiará principalmente de acuerdo a las instrucciones 

que el Ingeniero dará en el campo. 

Medición 

ta medirá el volumen neto de mmmposterla de piedra construido y 

0*0 por el Ingeniero. 

finos por volitami. 

Oonstrucción 
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QALIWO LtMk 

i, »LIVIA 

Hit 



I 
I 

I 

I 
I 
I 
I 
I 

mmxnaaA UE •LOQUES DE aureo 

Mmte trabajo comprenderá la provisión dB todo« IM satar laies, aqulpe 

anerqfa y mano de obra para ejecutar todas las obras de •saaxMtsrlA 

de bloques de cemento en las paredes exteriores o interiores donde 

lo indiquen los planos   o el Ingeniero y, similarmente, de cíalos ri- 

zos. 

Materiales 

I 
I 
I 
I 

Para las paredes se utUiíaran bloquas tusóos vibrado« y ocmprialdos 

I de 20 cm. x 20 en x 40 cm pars las parades exteriores y de 10 OB x 

20 an x 40 an para las paredes interiores. Serin de fabricados con 

dosificación de mezcla previamente autorizada por el Ingeniero. 

I Pars los cielos razos se utilizarán losetas prefabricadas huaoas da 

un espesor de S cm. los detalles ds soporte e instalación dal cíale 

razo deberán ser aprobados por el Ingeniero. 

Si sortero que se emplee para unir Isa juntas tendrá una dosificación 

por volumen de una parta da cemento una da cal y 3 de arana fina. 

construcción 

Se basar* en las normas conocidas en la buena práctica de la construe" 

ciön y será de ¿cuerdo a las líneas y niveles dadas en ios planos y a 

ir.strucciones impartidas por el Ingeniero. lus >miones verticales se- 

I ran uniformes y de un grueso de 6 mm.  Las uniones horizontales no 

sobrepasarán un espesor de 1 cm.  Las linees o hileras horizontales 



I 

I 
2 I 

| ai Moques adiacente* no dttosrfti tmr unions« verticales 

tne.   Las unione« entre losetas del cielo raso ssran a prueba de 

| polvo. 

I Medición 

* "«air* el ares neta de mamposterla construido y aprobado por el 

1 Ingeniero,    No se hará pago separado por mortero, jambas o detalles 

requeridos por la otara.    La estructura de soporte y accesorios reque- 

ridos para la instalación del cielo raro será considerada CORO parte 

t de la nwpostería.    No se considerará ni medición ni pago —p»rwfr* 

por este Ítem. 

I 
1 Los Ítem de pego por trabajos real liado dt acuerdo al 

por el Ingeniero serán 

I 
ET-6 (1) Mamposterla de bloques de cemento, 

I pared exterior m* 

•*-• (2) Mamposterla de bloques de cemento, 

pared interior m? 

W-6 (3) Mamposterla ^ locetas de cemento, 

cielo raso ^ 
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I 
I 
m "^   WWPQWB OB ICWP 

Dssciipción 

I Este trabajo uuniaende la provision de todos los materiales, equipos, 

energía y nano de obra requeridos para la preparación y la colocación 

I de revoques de mortero en los interiores de las almacenes de productos, 

del almacén, la subestación eléctrica, en las vigas, pilares, paredes, 

etc. donde lo indiquen los planos o el Ingeniero por escrito. I 
I 
I 
I 
I 
I 
í 

Materiale« 

El sortero para revoques se compondrá de une parte de cemento portland 

por dos de agregados finos, por volujasn, a los cuales se le 

cal hidratada en una cantidad igual a la del 

U graduación del agregado fino deberá ser la sígueinte: 

N* de tamis IsjvoanUje que pasa m pes» 

• • 100 

• SO 15-40 

•190 0 - 16 

I #200 0 - 1 

Construcción 

Todos los materiales, excepto el agua se iiawlsifci en uns caja 

tica hasta que la mescla adopte un color uniforme, riospiis de lo cual 

>e agregará el agua y se seguirá mezclando.   El mortero será mairi ain 

en cantidades necesarias.para su uso insediato.   I* renovación del an 

tero no será permitida.   El revoque se eplioará en una cesa ds 



a lo« 2 CM. ni amor ala.     U mimetici* 

tmimmìtm alineada y «1 acabado sari da aouacdu a IM 

dal Ingeniero. 

Medición 

I 
I 
I 
I 
| m Sa nadirán los metros cuadrados de superficie revocada y aceptada en 

1 proyección vertical u horizontal, sin tener en cuanta jambas, 

das ni otros detalles. 

I 
I El item de pago será: 

• ir*?  ai 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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IWPromS DE MM3BW 

Dsauli».i6n 

•ate trabajo comprende el aprovisionamiento de todos loa material««, 

•quipos, energia y mano de obra y toda la madera, accesorios de co- 

nexión y anclaje para la construcción de las estructuras y su ins- 

talación y anclaje en el lugar final en la obra de; acuerdo a loe 

planos, estas especificaciones y a las instrucciones del Ingeniero. 

la utilizará »adera laurel o Pino da Honte (Podooarpus) iln ningún 

dallo ni deformaciones mayores a 2 an. medidas con una regla da 5m. 

an ninguna dirección o linea.    La madera no contendrá mis dal Iti 

da husadad y será cortada en las dimensiones indicadas en loa planos. 

loa aocasoriocí de conexión serán de acero de acuerdo a los detalles 

os loa planos o a variaciones de ellos aprobados por el Ingeniero. 

Hadas las planchas, pernos y anclajes deberán ser de acero y de di- 

I asna lenes aprobadas.   Las juntas serán hechas de modo que la resis- 

tencia de la madera sea preservada en flexión y corte y deberán ser 

por el Ingeniero antes de su ejecución. I 
I loda sedera que se use estructuralmente deberá ser cubierta con dos 

sanos de aceite de linasa y dos manos de pintura  latex del color ou* 

• ordene el Ingeniero. 

I 
I 
I 
I 

Oanatruocion 

Ina ti jarales o carchis sarin construidos an al lugar di la ates y 

srsgldos par raadlo de grúas o tecles cuando sato ssa posible.    Una 



I 

I 
I 
I 
I 

I 
I 
I 
I 

I 

I 
faun lugar M ajustarán todo« los parno« y aonaxioms. S« ira- 

* talará  lo« tijerales en perfecta verticalidad y se los anclará den- 

M tro las líneas dadas en los planos y/o cambiadas por el Ingeniero. 

I 
I 
I 

La construcción de las diagonales de braceo será hecha de acuerdo 

con los planos e indicaciones del Ingeniero.    Las extensiones tanto 

verticales cano horizontales serán construidas después de instalar 

y bracear los tijerales principales en conformidad con instrucción«« 

del Ingeniero. 

1 La« capas de pintura «eran puestas después que   la cubierta del 

cho ytodos los sistemas del entretecho estén ocnpletanente termina- 

do«.    Es decir esta será la operación de acabado. 

1 Medición 

8« hará una sola verificación de que todas las cerchas, ertemione«, 

ccnsctores y diagonales de braceo estén instaladas a satisfacción 

del Ingeniero en todos los ambientes a techarse, que son: 

Sala de procesos 

Sección de secado 

Sub-estación eléctrica 

Almacenes 

I Almacén de depósitos 

Estación de carguío 

II its« ái pee» por e«t« trabajo será global y oamrixá 
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I 
I 
I 

de otea y «quipos asserito« «n «st« «spsclf lascito. 

ET - 8    (1)   Estructuras   de mdsra      global 
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Y VIMIMAS 

I Daacr Urion 

Erta trabajo comprende la provision de todo material, equipos, energia 

y raro de obra para fabricar e instalar todas las puertas y ventanas 

de acuerdo con los planos y ordenes del Ingeniero. 

Materiales 

a)    Puertas de una hoja 

Sarán fabricadas de madera mará seca y sana,    La hoja será 

da 2.5 am de espesor reforzada por un cuadro de 15 an de 

ancho en los costados y arriba, abajo el cuadro será de 

1 30 can. de ancho.    El cuadro será de 5 cm. de espesor.   El 

«arco será también de madera mará del ancho adecuado y ten- 

drá 6 anclajes en el muro. 

1 (y** puerta será instalada con 3 visagras de 10 centímetros 

oon cuatro tornillos en cada hoja.    En cada puerta se ins- 

talará una chapa embutida con cerradura y perilla o manu- 

brio.    Cada chapa será entregada con un juego de 2 llaves. 

La calidad de la chapa será aprobada por el Ingeniero previa- 

I «ante a su instalación. 

Loe dinteles serán de concreto armado y constituirán parte 

de la puerta. 
I 
I 

M Puerta« de dos hola« o de correr 

I A opción del Contratista las puertas de dos hojas o da corrar 

I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
I 
I 
I 

podrán ser mstálicas o de madera.   Eh caso de ser metálicas 

las puertas dobles podrán correr vertical u horizon talmente 

y podrán tener una sola hoja.    loa materiales a emplearse 

deberán ser como para sustentar un trabajo pesado y servir 

de protección a la fábrica.    Ll Contratista deberá presen- 

tar planos y detalles constructivos y de instalación antes 

de su fabricación para la aprobación del Ingeniero.    Las 

especificaciones de material para puertas de una hoja dadas 

en el párrafo anterior serán requerimientos equivalentes mí- 

nimos para estas puertas.    Los dinteles serán de concreto 

armado en proporción al vano y constituirán parte de las 

puertas. 

c)   Ventanas 

A opción del Contratista las ventanas y sus marcos podrán 

ser de madera mera, aluminio o acero.   Los paneles a ser 

cubiertos con vidrio serán con vidrio doble de espesor in- 

variable.      Los paneles que deban ser abiertos serán cubier- 

tos con tela milimétrica tipo "heavy duty".    Las visagras 

y crénelleras serán de calidad aprobada por el Ingeniero. 

Los marcos serán firmemente anclados en los maros, columnas 

o dinteles especiales que se deban construir exclusivamente 

para este objeto.    Las ventanas altas de la sala de proceso 

serán firmemente ancladas lateralmente y por arriba en las 

vigas de concreto.    Bor abajo se las anclará en dinteles que 

I 



I 
I 

I 
I 

I 
1 

«1 Contratista datará propon» pm «1 tipo de 

" fsrtada.    El In»«niaro danari aprobar tato« lew plano« dal 

| Contratista anta« de que ««ta pviada prooadar a La fabricacia*» 

o erección.    Las ventanas altas our» teoa movible para abrir 

I y cerrar aeran contro lacla í» desdi abale poi medir  dp un • la- 

tama de palancas que «4 Contratista deberá proponer para a- 

I probación del Ingeniero      Laa hoias que deberán aar sovibla«) 

m oor responderán a las indicada« er loa planos y/o 

por el Ingeniero. 

I 
I Todas las puertas y ventanas «a construirán di 

•tonas de las aperturas indicadas en los planos o «edificadas por al 

I Ingeniero y taparan a estae perfactawsnte.    Las rendijas no datarán 

ser mayores a 2 ntn. en ninguna junta o conexión.    Las hojas de las 

puertas no dejarán   más de 5 mn de espacio libre entre su bords infa- 

rtar y el suelo.    Las hojas tanto de puertas cono de ventanas «antan- 

drán un solo plano rectilíneo.    Todo traba-jo de madera será cubierto 

I con dos capas de aceite de linasa.    Loa vidrios serán anclado« oon 

ganchos o clavos y nasilla de vidriero,    la tela milimétrica tendrá 

un tapajunta en todo su derredor.    Después de su colocación íinal tan- 

to las puertas ceno las ventanas serán cubierta-, por dos capas ds pin- 

tura latex del color que el Ingeniero indique.    La operación de pintu- 

I ra será al Último de la obra para evitar que se daña anta« ds «a en- 

trega. 

I 
I 
I 

itoda la fabricación « LsatalacÜa é* 
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I 
I 

U «adlcita d* purl«« Unto da una toja coso doble« «eri por unidad 

y di wsntanas por metro cuadrado construidas e instaladas de acuerdo 

1 con los planos, especificaciones e instrucciones del Ingeniero.    Cual- 

9ii*r unidad no aprobada por el Ingeniero será rechazada.    No se hará 

•adición ni pago separado por dintele«, estructuras de soporte o an- 

ci« je«. 

m im 

la staili ente fonai: 

IT-9    (1)   Puerta« da una hoja        unidad 

**-§    (2)   Martas doblas o de correr   unidad 

(3)   Ventarne m2 
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IMO mourns 
1 0—crlpcicn 

Est« trabajo ocnprende la provisión de todo matar lai, equipos, 

già y mano de obra para imprimar y pintar todas las superficies in- 

dicadas en los planos u ordenadas por el Ingeniero y que no estén in- 

cluidas cano parte integrante de otros items de pago dentro de estas 

| -pacificaci«*.. 

1 Materiales 

La pintura será tipo lata«, lu color sari determinado 

| par el Ingeniero. 

I 
Toda superficie a aar pintada sari previamente lijada • imprimada oon 

I una capa da cola. La pintura sari api loada an dos capas a 

1 
I 

Hsdicion 

8c medirán las areas de pared o cielo raso netas, sin tonar en cuanta 

jambas, indentaciones o bordes de pared pintadas bajo este item y apro- 

badas por el Ingeniero.    No se medirán pinturas especificadas en otros 

| it— de erta, e^eciflc^icres. 

I "• 
Laa cantidades determinadas an la forata antas indicada sacan 

| bajo al Ita« 

•MO   (li   Pinturas a¿ 
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OMOKOA CE ASBEBTO - cncno 

D—cripcion 

Est* trabajo comprende la provision de aeteriale«, equipos, energia 

I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

y aaro da obra para la construcción • instalación de la» cubiertas 

de asbesto cemento tanto en el techo coro en las paredes, de acuerdo 

con los planos, recomendaciones del fabricante y ordenes del Ingenie- 

ro. 

Material— 

U» cubiertas serán de planchas de aabet*oKsewsnto de largo no menor 

a los 2,40 m. y no mayor a los 3,05 n.     Su espesor serf de 6 m on- 

dulado en el Upo "big-six".   Su carga de ruptura no sert «enor a los 

450 kg/cw2.   El nedereeen de soporte será de Laurel o Pino de Monte, 

seco y en buen estado.   Las dimensiones y detalle« de la estructura 

d» soporte serán de acuerdo con los planos y ordene« del Ingeniero y 

•ataran cubiertaa con dos capas de aceite de linaaa y dos de pintura 

latex del color que el Ingeniero cportunansnte ordenará.   Lo« ganchos, 

clavos y anclajes serán los reoomendados por el fabricante. 

Oonstrucción 

Se efectuará de acuerdo con los planos, reoomendeciones del fabricante 

y ordenes del Ingeniero.   Los traslapes transversales serán de por lo 

menos 20 cm. y los longitudinales 15 cm.     Las planchas quedarán fir- 

memente ancladas a su nederamen, el que a su vez será firmemente an- 

clado a los tijerale*, vigas o »luana«.   La« eequina« requerida« «e- 

rán recortadas en les planchas. 
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asciai 
B> lo« tacho« a* «adiri la proyección horlacntal dal parlait» dal 

tact» de cada roldad tachad» «In tonar an cuanta Incllnaclcnae ni 

traalape« de plancha«.   Bn la« panda« «e nadir* al area nata cubler- 

I ta <n proyección vertical, «in tañer an cuenta traslapes de plancha«. 

No ae hará medición ni paso «aparado por al nmlaiawan da «opoite ni 

por los anclaje«. 

El trabajo raallaado, aeaaaD y antenato bajo «ata ltea 

aT - U   (1)   CaMarfcas de 
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ET-12   PLOERIAS 

Descripción 

Ernte trabajo M raziara a la provision da tato aater lai, ««Upo, 

i energía y nano de otra requerido pan fabricar e instalar loe si- 

guiantes sistemas da distribución y/o itens. 

a) Cañerías de agua y bebederos 

b) Cañerías de desagüe 

c) Cañerías de aire ccaprisádo 

I d) Canaletas y bajantes de desagua pluvial 

I* •jeoucion de 1st obras deberá realizarse en confoonidad 

I plann, las especificaciones y las ordanas dal Insanisco. 

I 
a)   Cañarlas de agua 

I El aatarial da las cañería« para agua asri fierro galvanlsado 

da 1/2 pulgada de diAnetro.   Se Instalará una llave da paso 

I antas de cada una de las salidas.    Serán pintadas con dos ca- 

pas de pintura latex color azul.   Se proveerá un babadero lava- 

nanos blanco de dos pilas al final de cada cañería de agua. 

b)   Cañarías de desagüe 

El raterial de las cañerías de desagüe sera fierro galvanizado 

de 2 pulgadas de diámetro.   Serán pintadas con dos capas de 

I pintura latex color negro. 

o)   Ganarlas de aire comprimido 

El raterial de las cañerías da aira coserIwlrtn sari f latro aal- 



I 
i 

I 
I 

I 

Iran de 1/4 de pulgada de dilsatro « los distribuidor«. 

I QKk distribuidor »eri provisto de uns válvula de cierre en 

su extremo.    Las soldsduras serin de bronce,   lodo el sisteme 

I de distribución de sire oompristldo seri probado a una presión 

I de por lo sanos 160 psig   y seri pintado con dos aspas ds pin- 

tura latex coler verde. 

I 
* d)   Canaletas y bajantes ds desagüe pluvial 

s sacan fabricados ds plancha galvenixada calibre 26.   Las cana- 

letas tendrán una sección transversal 15 os x 15 est.     Bi ce- 

| os punto ds bajante tendrán una apertura de 15 o», de largo y 

MM taquilla de 20 om. ds sección 15 o»   x   15 o».   Las bajan- 

tas aosansaran oon un estado de sección 40 o* x 40 cm ubicado 

90 as debajo del fin de la boquilla.   En el piso donde salga el 

•SUB de las bajantes ss oonstrulri uns losa ds cemento de 40 oa 

1 x 40 on x 10 cm. de 

y 

de pintura antloxide. 
i 

I Los pasamanos «eran construidos con parantes de tubo de 2 pulga- 

das firmemente empotrados en el concreto a tiempo de que este 

I sea vaciado, a distancias no mayor a los 2 metros, y dos hileras 

_ ds tubo horizontal de 1 pulgada entre parantes, la primara a una 

" altura de 45 om. y la otra a loa 100 o*., que seri la altura útil 

I 
I 



I 

I 

ü IM parant««,   im pumo« sarin pintado« oon dot tapas dm 

pintura latex de color qua ooortuMWsnU orda» al lugani». 

| Construcción 

a)   Cañerías de agua 

I Sa seguirán loa mejores procedimientos conocidos en la loca- 

lidad.   Las juntas serán tarrajeadas y selladas en forma com- 

pletamente impermeable.    Se instalarán las uniones patentes 

1 que fueren neceaariaa.   Los tubos y sus oonexiones y acceso- 

rios estarán al descubierto y serán fácilmente accesibles pa- 

1 ra su mantenimiento.    El bebedero lavamanos será instalado y 

m conectado a las cañerías. 

b)    Cañerías de desagüe 

I Efc forma similar a cañerías da agua.   La salida del Uli litro 

lavamanos será conectada al desagua. 

C)    Cañerías de aire comprimido 

1 fki forma similar a cañerías de agua, excepto que Las jwte* 

podrán ser soldadas. 

| 
d)    Canaletas y bajantes de desagüe pluvial 

I Se instalarán en traslape favorable al flujo del agua y cada 

junta será soldada.    Serán colgadas al borde de los techos, de 

I cada tijeral en forma interna.    Se instalará una bajante en ca- 

| da arista vertical del edificio de acuerdo con las ordenes del 

I 
I 
I 

Ingeniero. 

e) 

Se anclarte los parante« oon punta abierta en rast« en «u lu- 
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fr^-13   HUMÛLICM QGKIW EL FISOD 
I   

D»»CTipci6n 

m Este trabajo consiste en la provision da todo« lo« mteriale«, equi- 

pos, energia y nano de obra requeridos para el aprovisionamiento e 

I instalación en su propio soporte de 4 extinguidores de incendio de 

acuerdo a estas especificaciones y a las ubicaciones mostradas an 

| los planos o modificadas por el Ingeniero. 

I 
I 
I 
I 
I 
m Los soportes de los extinguidores sarán 

las paredes o estructura del edificio de acuerdo a 

I del fabricante c instrucciones del Ingeniero. 

I «** 
Se contará el número de extinguidores instalados y aja* fUJKionsji y 

I que hayan sido aprobados por el Ingeniero. 

I '* 
la pagará por unidad aprobad«. 

I 
I 
I 

Materiales 

Los extinguidores contendrán 10 libras de polvo quladoo dal tipo A 

B c, para conta tir fuegos de papel, madera, rapa, ouabustibles y co- 

rriente eléctrica,    tjemplo, 

KIDDE de 10 lbs.   ¿nericano, o équivalante 

el Ingeniero. 

Ognetruccion 

ET-13    (1) 
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I 
I 
I CT-14    BOCAS DE DESASUE 

Descripción 

1 Eate trabajo comprende todos los materiales, equipos, energía y mano 

de obra requeridos para el aprovisionamiento e instalación de 3 boro- 

I bas de desagüe en conformidad con los planos, estas especificaciones 

m y las ordenes del Ingeniero. 

I 

Materiales 

I Las bembas serán centrifugas de 400 GFM a 1150 RPM   con presión de 

15 pies de agua.    Su unidad motor será de 2 hp para corriente de 3 

fases,  50 ciclos, 220/380 voltios.    Las bembas estarán provistas 

I de chupador, válvulas y tubería de salida y entrada.    Tanto motor 

cono bomba serán instalóos sobre zapatas de concreto de 20 cm. de 

I altura sobre el nivel del piso.    Ejemplo, 

I Wbrthington Modelo 4CNE-74   o equivalente aprobado. 

I Construcción 

Las zapatas cíe las bombas serán parte de este item y serán oonttrul- 

I das de acuerdo a las recomendaciones del fabricante y ordenes del 

Ingeniero.    Las bomtias y sus motores serán adecuadamente ancladas, 

conectadas al sistema eléctrico y probadas con agua.    Eli chupador, 

tuberías, válvulas y accesorios serán también parte del item y serán 

instalados y anclados de acuerdo a las mejores prácticas de plomería. 

I 
I 
I 
I 
I 
I 

Medición 

Se contarán las unidades funcionales, probados y aceptadas por el 



Inasnlero. 

I 
I 
I 
1 St I*ri el pago por unidades aceptadas por «1 Ingeniero. 

I CT-14    (1)   tantas de desagüe unidad 

I 
I 
I 
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t-15   CaaptMor« 



I 
I 

•str trabajo uaajrondo todos lot satarialee, equipos, enseal» y ea- 

1 no di obra requeridos para el aprovisionamiento e instalación da 

tsaa 1'fif— "* de air« en conformidad con los planos, estas espsci- 

* floaciones y las ordenes del Ingeniero. 

la oaaxesora serf a doe pasos de una capacidad (tanque) de 75 ga- 

• lapas a una presión de 90 pel y sustentará un gasto de 25 pies ctì- 

É báoos por minuto.   Contendrá cano parte de ella todas las tuberías 

y al Bissai da control para conectarla en la mejor forma posible con 

I el sistemi de distribución de aire comprimido.    9u unidad motor 

S«ci da 7 hp para corriente de 3 fases, 50 cycles, 220/380 voltios. 

I 
1 Mbrthington   Tipo C, N» 7     1/2 Ms* o equivalente 

I 
1 la coaxesora estará anclada a la losa de acuerdo con las 

I daciones del fabricante.    9us conexiones con el sistemi de distri- 

bución serán enteramente herméticas y estarán provistas de los ade- 

1 ovados sistemas de control y seguridad.    Su conexión con el sistema 

eléctrico será completa.    La compresora será terminada de modo epe 

1 as funcionalidad y seguridad pueda ser probada y aceptada por el In- 

• eaniero, incluyendo su conexión al sistema de distribución de aire 

! 
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I 
I 

•sbr trabajo óigante todos loa satarialas, «quipos, energia y aa- 

I no da obra requeridos para el aprovisionamiento e instalación da 

m oospreeora de aire en conformidad con los planos, astas eapaci- 

1 flcaciones y las ordenes del Ingeniero. 

I mtsrlalas 

- U oospreaora aera a dos paaos de taie capacidad (tanque) de 75 ga- 

• lonsB a una presión de 90 pei y sustentará un gasto de 25 pies cü~ 

É bioos par minuto.   Contendrá como parte de ella todas las tuberías 

y alai «asi de control para conectarla en la mejor formi posible con 

| «1 •laissa de distribución de aire comprimido.   Su unidad motor 

.. sas* da 7 hp para corriente de 3 fases, 50 cyclo«, 220/380 voltios. 

I 
I 
I 
I 

ttjrthington   Tipo C, N- 7     1/2 MtR o equivalente 

Qsssjtruoción 

U oospreaora estari anclada a la losa da aouardo cor» las 

daciones del fabricante.   9us conexiones con el sistema de distri- 

bución serán enteramente herméticas y estarán provistas de los ade- 

É ouados sistemas de control y seguridad.    Su conexión can el sistema 

eléctrico será completa.   La compresora será terminada de modo que 

I sa funcionalidad y seguridad pueda ser probada y aceptada por el In- 

• fSAisro, incluyendo su conexión al sistema de distribución de aire 

! 
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I I» hart  iL 1 Wit I UM   ¥MTif iOKiAl OB qUt la »kW 1» SUB 

ta • instalad» an fona funcional, aagura y anelata y <*» Marita 

la aprobación dal Inganlaro. 

trabajo tal ooao ae lo daamiha arriba 

IMS   (1)   acRfxaaora uniaM 

I 
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I 

IM6    pcPtfJCICH ELECTRICA 

1 D—cripctán 

Erte trabajo ce*•* la prcvi.iAi di todo »trial, aquipoa, anargfa 

| y «no de obra para ejecutar todas Las obras de inaiaci* eléctrica 

en «nfo«ddaci or« lo« platos,  la« .fricar i.«* Y las ordenes del 

ingeniero, ademando .« efficaci*, »-laica  la del Natici Uec- 

• trie Gode de  los Estados Unices.    Li Sistina deberá »er adieto,  fun- 

cional y tentónado en todos sus atoados de nodo que al  laminarlo 

1 sea uUUzabU- er, toa. su anplituü y no signif loue un peligro « rui%- 

gún pvmto. 

a)    Servicio Eléctrico 

| El sistana eléctrico está dividido en un aiata» de fuerza de 380V 

ce tension trifásica, para la alimentación de todos los notorea, y 

' de 220V monofásico, para la alimentación del sistema de ilu*inaciAi 

1 y enciaifes para uso general. 

• b)    Distribución Eléctrica 

Se ha dotado a cada se<* ion, de acuardo al proceso industrial, <*• 

1 un panol de disti ibución, para alimentar sus varios atores, aato 

permite aislar ora sección de otra, para cumplir programas de roan- 

1 * tañimiento. 

| La iluminación está alimentada y distribuida úidepenaientawnte, 

a través de un panel, ubidado en un área central para que a su 

* vez se pueda prender y apagar las luces dasde este panal. 

I c>    Instalación Eléctrica 

Lue plance eléctricos non: 

I 
I 
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M/M     Li** de Slnfcolc», Diagram» Uni fi lar, Plano de Conjunto. 

17/18     Plano de Iluminación. 

li/18     Plano de Fuerza. 

LOB planos eléctrious sen en gnneral diagramSticos e indican la 

posición aproximada uè Las diferentes salidas y no representan 

el recorrida forzoso de los diferentes circuitos de distribución 

o alimentación. 

U instalación eléctrica deberá ser hecha de acuerdo a este* pla- 

nos y en coordinación con los diferentes trabaje», que se reali- 

en el edificio. 

Cualquier conflicto antre los planos eléctricos y otros, relaciona- 

dos con los diferentes servicios, serán puestos en conocimiento 

del Ingeniero, para que dé una solución. 

El Contratista tendrá en la otara un Juego completo de planos donde 

indicará tanto el avance de obra, cono los diferentes cambios o 

«Ddificaciones que se tengan que hacer al Proyecto original. 

El Contratista no fodrá  insta».»r  ningún eknento,  sin la aproba- 

ción del Ingeniero.    Los planos y dibujos de Taller c]ue fueran 

requeridos por c;rtas especificaciones c   \x>r ti  Ingeniero de algu- 

nos elementos deberán asi mismo tener  la aprol «ación del Ingeniero. 

El Ingeniero podrá rechazar la instalación de cualquier material 

o equipo que no haya sido aprobado previamente o que no cumpla 
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lu especificaciones. 

Mi ter jales 

a)    Cableductos 

Serán de forma cuadrada con las dimensiones indicadas en los pla- 

nos, con tapa emhisagrada a un lado y según; de presi&i en el otro 

lado a lo largo de torio ci Cableducto,  para qus asegure la total 

accesibilidad a los conductores eléctricos,    Cada pieza será de 

2 metros de largo non orificios semiest^mpados en 2 caras opues- 

tas, para las seoc iones donde se alijnenten a rotores o a lumina- 

rias y sin nx.^ún carificio en las secciones que son solo de ali- 

mentación.    Será fabricado de plancha de hierro de 1/32" de es- 
i 

pesor hasta 2 1/2",  y de 1/20" de espesor para Cableducto de 4", 

para dimensiones mayores será de plancha de hierro de 1/16" de 

pieza de (iüaleducto tendrá a los extremos ranuras, pan u- 

nir una pieza con otra, poi medio de conectores y pernos.    El 

Cableducto será acabado recibiendo un laño Tcrmo-qulmico tipo 

Criscoat y será esinaItatJo color Aluminio al homo.    Ejemplo, 

FEMOO   CAT # CK-42P   o similar aprobado 

b)    Oonectores 

Sarán fabr-cados de plancha de hierro de 1/16" de espesor en fon« 

de U con ranuras para am^ernar las piezas del Cableducto que se 

desea unir, serán acabados en idéntica forma que el Cableducto. 

Ejemplo, 

FEMDO   CAT # GD-4PC   o similar aprobado 



e) 

I 
I 
I 

Satiri fabricados de plancha de hierro de 1/20" de espesor en forma 

1 da C, hecho de perfil IJ con ranuras de un lado, para envernar el 

Cahleducto en la unión y er al otro lado un agujero para colocar 

•1 péndulo de soporte. M acalcado iguaJ al caLloducto. Ejemplo, 

FOCO CÄT ff CT) -4 SU o similar aprobado. 

4) 

I 
I 
I 
I 
I 
C 
t 

las piezas y partes de que fué éste formado, deberán unirse unas 

• a otras por medio de soldadura a punto. El acabado será idénti- 

co al Cableducto. Fjenplo, 

I 
I 

9on piezas de conexión en forma de la letra T y serán fabricadas 

di plancha de hierro de 1/32", para Cableducto de 2 1/2" y de 

1/20", para Cableducto de 4", deben tener tapa embisagrada a un 

lado y con seguro de presión en el otro, las dimensiones y forma 

deberán ser apropiadas, para la fácil conexión de ramales de Ca- 

bleductos; y para evitar se dañe el calile que debe llevar. 

FD*Oû   CAT « CD-4 T o similar aprobado. 

•) Godos 

A Son piezas de conexión en forma de la letra L, que deberán ser 

fabricadas en forma similar a las T, en cuanto a grosor de plan- 

1 cha y acah. do. Ejemplo, 

I FOCO CAT I CD-4C o similar aprobado. 

I 
I 
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f>   

Son piezas que sirven para conectar, por ejemplo, un Cableducto 

de 4" con otro de 2    1/2'   de tal manera que se puede pasar sin 

dificultad ile una dimensión dt    aLltxiucto a otra.    La pieza sera 

fabricada de plancha de hieriu dt   1/20" de espusor y llevará tapa 

embisagrada igual que lar, otras piezas de conexión.    Ll acabado 

acra también idéntico al del Cableducto.    Ljemplo, 

FEK30 CAT I CD-42 R.    o similar aprobado. 

f)   Tubos 

Los tubos metálicos de acero a usarse soportados de la estructu- 

ra del techo y en las paredes serán esmaltados y del tipo de pared 

<Vriyfr sin rosca  (conduit).    No deberán presentar ningún signo 

da corrosion ni defectos   que puedan afectar el pasado de alan- 

tubos usados bajo tierras deberán ser del tipo rígido (Rigid 

Conduit, Heavy Mall).    Qi caso de no conseguirse estos,  se   podrá 

utilizar cañería de agua de acero galvanizado firotogida con 2 ca- 

pas de arpillera gruesa cada cajvj se debe impregnar en alquitrán 

caliente y aplicado sobre la cañería debe pasarse con brecha 

alquitrán caliente,  la cañería debe ser tipo que tiene una costura 

interna mínima de tal manera que no llegue a dañar el conducto 

durante la -nstalacion. 

h)    Cajas de Juntura o de Derivaciones 

Deberán ser fabricadas de plancha da acero laminado en frío con un 

I 
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•ánimo d* I/M*1 pura cajas hasta 4" am disensión mtviaft 

y de 1/26" de espesar para dimensiones mayores de 4". Las jun- 

tas deberán ser soldadas cor puntos, no se aceptará soldadura o 

oxigeno poi   la deformación y iJchilitamiento rjue sufre la plancha. 

Di cada cara se tendrán orificios semi est. nmpadns que («rrnitan La 

1 instalación de boquillas de distintos diámetros.    La cara frontal 

tendrá perforaciones tarrajadas para lu sujeción de las tapas 

1 respectivas o de los artefactos eléctricos que suponer, alojar o 

soportar.    Las ca^as no deberán tener partes filas que puedan da- 

ñar los conductores.    Todo este material deberá ser galvanizado o 

estar pintado cor» pintura a base de resinas plásticas horneada 

a alta temperatura de tal manera que evite toda posible corrosión. 

La construcción deberá ser de primera calidad, capaz de resistir 

los esfuerzos mecánicos producidos por la instalación de Los tubos. 

Las cajas para los artefactos de iluminación mayores de 3" de di- 

mensión máxima, deberán estar e*iui[.adas con adaptadores para rebo- 

I que de yeso o tapas redondas  (Round Plaster Rings) y deberán tañar 

dispositivos para soportar los <+rtetactos de acuerdo a los requeri- 

do por el artefacto a ser instalado. 

• Las cajas de juntura en general serán del tamaño indicado especifi- 

omdo en las listas de símbolos, y forzosamente deberán ser de una 

» dimsnsión que esté de acuerdo al número de alambres cue pasen a 

I dicha caja como establece el    "NEC",    se deberá usar un adaptador 

para révoque de yeso o tapa rectangular para el montaje ds intarrup- 

! 

I 
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«MM o «chufe* «ii paradas revocadM, cuando IM cajas que M usan 

am MM grandes cue 1M normales para este montaje {2" x 4").    Ejem- 

plo, 

FttOO CAT I 4C, X, 2R o similar aprobado 

Il   f^paji o adaptadores 

Dañarán ser estampadas y las normas de fabricación serán iguales a 

las de "UMA plaster rings" las normas de- acal-ado serán las mismas 

que las utilizadas para las cajas.    Lstos elementos deberán adaptar 

| las cajas de dimension mayor a  3'   farà montaje de los diferentes 

artefactos dr iluminación en los cielos rasos, y las cajas de di- 

sensión mayor a 2" x 4" para  interruptores y enchufes para montaje 

«apotrado en paredes acalauas con revoques finos o materiales de re- 

cubrimiento .    F jenj lo, 

FEMüO CAT I A-4C, A-4F o similar aprobado. 

j)    Boquillas y Corettore s 

Las bonuíllaii deberán ser construidas de tulo metálico esmaltado 

de diámetro tal que pueda recibir interiormente el tul o metálico 

1 del tamaño indicado en los planos,    *stt estarS sujet¿RíO a la bo- 

quilla ior mudio de   nr¡ tomillo míe tenqa i oí   li   vxa>oi    3 hilos 

| de rosca en  1.« Itxoul.la;    dr tr;tu nianeru   .<   dsmuia la œntinui- 

. oad elíctricci uitrr la uxiuilla \ vi tub>.     1*1 lcx|uilla deberá 

a su vez tener la punta roscacia y llevar tuerca v contratuerca 

1 para su fijación a la caja. 

I 
I 
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I 
I 
I Iji paite f>n..i  <le ]a htx.uiil«. <'St/> - v CM ; " 1.0 con   I«.,'- uhrn.^ 

uè lo  instai,!: irti' f lrVtri-.   o- l     "- 'wr .ioti.);,    i" til  nmnora <pv 

P no s<: rroiUi.'r\.JI ucti rioror  ta   IM air.ljción >'.• •   .'IreJraoo.    Ia& tuer- 

cas y cxmtratiiercas deberán s' •' ciò metal esUuiqodn am duntes :vira 

a justar las tuerca', y mordor  la cv»ja, tenurán yor lo menos dos hi- 

Ë los y medio de rosca para asegurar la continui* *j eléctrica entre 

la boquilla y la caja. 

I 
Los oonectorer serán construidos de tule esrwi.1 ' ido con dos torni- 

• líos.    Deberán tenor 3 halos de   fosca en el conector (iue permitan 

asegur<u lo í • i r • IT» ï t «   a   l<     tiu< •   - <ue tcivwn I*M   ikt  unidos. 

I 
Las Ltx(Uilla;   y le    ooncrt'n ••>,    w del» l'ili s- i    íc ó t ima calidad 

• en su construcción, deberá.; curii ! n   la función    e £¡o|<.)ite tmcánico 

antre caja y tubo y entro tules, y garant izar la continuidad elec- 

trica a través de todo el sistema metálico jara establecer con po- 

tencial a tierra cero en el imano.    Ejemplo, 

I 
I 
I 

I 
! 

I 
1 
I 

FBCO CAT # B-13, B-16, C-13, c-16 o similar apro- 

W    Btáerruptores Empotrados 

los interruptores deberán ser del tipo balancín o tecla de mejor 

tipo que se encuentren en ol mercado normal. 

1)    'Danacorrientes Empotrados 

Los tonnacorrientes deberán ser de baque lita o plástico, doble« (Du- 

plex) , del tipo de ranuras paralelas para clavijas planas y reden- 



1 

f 
I 
I 
I 
I 
I 
I 

I 

au construcción dal» nrtâlquelâ planchuela da montaje dab« es- 

tar eolidamante fijada   al tona corríante por doe remaches o per- 

no« que no permitan mover al tonacorriente una vez fijado en la 

OB ja. 

11) 

Lae placas para Interruptoras y U—um íanlae sarin da laquailta 

•0   Conductoras Eléctrico» 

Ttodo«  losoonductorea daberfn «er da cobre electrolítico de 9t% 

| da purexa raoocldo para au Major wanlobrabilldad, con aislacian 

taranplástlca tipo TN clasificada por fabricant« por lo sanos par» 

V. I 
| IM oanductoraa dal N* 14 al N* 8 sarin da cobra »Slldo y, dal N*i 

a anyores aeran de oobre rahlaartn de 7 o mia hateaa.   QBBD loa faJari- 

I _^ 1 cado» por Plasmar S.A. o similar aprobado. 

I n)   P*"*1— °c distribución 

los paneles de distribue ion serán dal tipo FTH3D nVXXC aonofialoaa 

de 220 V. de 2 hiloe y FOCO TIPO BT-XIC trifisioos de 380 V. de 3 

| hilos de acuerdo a lo indicado en los planos.    Las cajas serán me- 

tálicas pera adosar en la jared y construidas de plancha de acero 

I da 1/20"   de espaaor Laminada en frió, oon marco de montaje de be- 

tras y corta circuitos rcnovible y para trifásicos con punta «¿toi- 

• aaarada con seguro y chapa con 2 Llaves.    Las cajas y sarco da 

I 
I 



I 
1 

10 

i 

I 
I 
I 

Lu tapas de los Paneles Trifásicos serin del tipo montado oon 

| pernos y dt mecanismo de garras qua, pentita la colocación da la 

aapa en posición perfectamente vertical atti en caso da estar la 

I caja nal colocada. 

p y todo el panel sarin anaharta« oon pintura gris a baae da resi- 

nas sintética« y horneado a alta temperatura para evitar corrosión. 

È La instalación estará protegida por corta circuitos i-im-, 

tipo EQp de enchufar, montados slmili li s—il s en los paneles da 

I distribución.    Lstos elementos deberán caspi ir con Lr« norms de 

I "• 

I 
I 
I 
I 
I 

de circuitos por panel y la "T^*^ y IBSJSML da prlot 

corta circuito, estará de acuerdo oon lo especificado en 

las planillas respectivas da panelea señaladas en los planos. 

colectora« y puentes serán de cobre electrolítico, di- 

llenadas para la capar 1 dad requerida con La carga da ceda cir- 

cuito. 

Loa gabinetes de loe paneles aeran del tipo protegido contra polvo 

o asa llevarán empaquetaduras de espuma de gas* en las puerta« y 

I en la tapa que ajusta contra la caja.    Los orificios semiestavf»- 

dos deberln estar a móvil de la plancha de la caja o sea aplana- 

da estaepar y tapada toda ranura atrás. I 

•I 

El oantntliu «jaratar! IM 



I 
I 
I 
I 

u 

ài di U tubarla destilada a las instalaciones da todoa loa cables, 

da acuario a loa planoa respectivos.   Eatoa canale« aarin ejecu- 

tado« con las dimensiones mininas que permitan la instalación co- 

meta da la tubarla, a una profundidad no manor a 60 cm. 

b)   Italiano 

1 El relleno de laa excavación«* aeri hacho con material apropiado, 

aprobado por el Director de obra y aeri ejecutado en capas apisona- 

1 daa cada 15 cm. 

| •>    Pioado de paredes, loaaa de concreto, perforación de muros, oolum- 

raaponaabllidad del contratista la ejecución de todos los ca- 

lados nanean km para el empotramiento de tuboe, cajas, panelas, 

rica para la instalación da los sistema« de distribución 

I 
I 
I 
a II contratista deberi obtener instrucciones especifica« del Direc- 

tor de Obra para la ubicación de loa diferentes elementos, asi como 

I de la ubicación y profundidad de calado en paradas y elementos es- 

tructurales del edificio. 

I 
I 

El contratista deberá proveer todos los soportes necesarios 

instalación de los diferentes elementos. 

I *)    Instalación de tubos y soportes de tubos 

Oon excepción de aquellos caaos en que se indique o espaci fie*» lo 

I contrarío, la tubería destinada a alojar loa oorductores eléctricos 

I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

u 

WÊËâ instalada da 1« siguianta 

•ny.it i ails directamente en paredes dande see posible» asegurada a 

lot elementos estructurales del techo o soportados de las Losas 

de concreto por mod lo de abrazaderas estampadas y del diámetro 

adecuado al tubo;    las abrazaderar, serán atornilladas a vigas de 

•eden o cuñadas oon taquetes de fuera en agujeros perforados en 

•l cenerete para este efecto. 

el CSS90 de vigas de hierro serin asegura lai por medio de abra- 

s espaciales de presión. 

sei todo oaso, los puntos de sujeción deberán ser hachos en cada 

vies y no deberán «star separados entre si por mas de 3 metras, y 

no aas de 50 cm. a cada lado de un conector. 

Las siguientes procauciones y procedimientos deberán tañarse en 

cuanta al instalar la tubería.    Las curvas serán heclias con he- 

rramientas apropiadas, y sus radios no serán menores a 12 veces 

al diámetro de los tubos.    La separación entre tubos tío podrá ser 

•anuí a 7 cm.      La separación entre tubos destinados al sistema 

eléctrico y otros requeridos para diferentes sistemas  ( ^lefonos, 

asnales, parlantes, etc.) no será menor a 30 cm.      los extremos 

da los tubos deberán ser escariados en tal forma que el aislamien- 

to del conductor no aaa dañado durante su instalación.    Torta me- 

lladura proveniente del uso de herramientas será pintada oon pin- 

duralux negra para evitar corrosion. 



I 

I 

I 

I 

I 
•I   ttattalacldn del osoladucto 

Deberá Mr soportado da la 

1 dtoculos de 1.50 ». de largo fabricados ds tubo da 1/2" oon 

y tuerca a un extra» que asegure el parttinniln al soporta tipo C 

I dal caUeducto y aar» brida y granfia an al otro para colgar de la 

estructuro metálica o para •tornillar a la estructura de •adera. 

* Deberá llevar un pedímetro a cada union da cableducto entre ai o 

oon oodoe. Tees o reducciones,   fcn las bajantes pröxlaas a la pe- 

nd sari soportado por elaasntos an fona da I atornillado un lado 

1 a la pared y el otro a la union dal cabladucto. 

1 f)   *Ê*êXÊCiutx 

los siguientes prooadladantos y 

1 osante para la instalación da los 

1 los revoques deberán estar concluidos en los 

san que aluebrar. los tubos deberán ser limpiados, y 

I presencia de humedad deberá ser elladnada oon mttodos 

por el Ingeniero. Us cajea paneles, y todo eleaanto utilised© 

an las instalaciones eléctricas deberá aar liaplado y aseado con 

I sátodos «probados por el Ingeniero, 

Para el pasado de loe oonductorea por los tubos, solamente será psrai- 

tido uMMzar talco puro u otra substancia espacial aprobada por 

I «1 Ingeniero. los eapalmes o oonsvionas de oonductoree se los he- 

i# con los siguientes eis—itosi 

I 
I 
I 



I 
I 
I 
I 

I 
I 

I 
I 
I 

N* € JMSs   o aywM oonectores * aal*» a an- 

sian a instalarse con henrasdentaa apropiadas ds cospreelón, o 

sadlante pernos qua garanticen un contacto pet facto antre loa 

conductores a emplearse.   Ttoda conexión hacha con nleeantos no 

J alaladoa de fábrica, deberá estar protegida con cintas espacía- 

las (3-M o similares), aprobadas por el Ingeniero.   Los Métodos 

ss|ii »mkw deberán estar de acuerdo con las mas altas normss. 

Cualquier o todos los encalmes que no están anchoe en fonai a- 

propiada, o con loa alassiitos no   aptiAaüos por el Ingeniero, 

I podrán ear rechazados por este. 

| les conexiones a los aorta circuitos y demás elevantes ds los pe- 

eaies osserán haoerae en fosea ordenada, doblenfloee loe 

I torea en ángulos 

le* aajas de aalidaa deberán sor insili artas en loa pos ir iones in- 

I dicedas en los planos y las requeridas por el equipo que 

I 
I 

h)    Artefactos de Iluminación 

Loa artefactos de iluminación fluorescente o 

eu parte metálica, deberán estar fabricadas de plancha de lüerro 

laminada en frío de un espesor no menor a 1/40", en su fabricación 

I deberá usarse, para el eetampado da faunas matrices y herramientas 

qua permitan un montaje uniforme, y en el doblado dehesan usarse 

•áaulnas y herramientas que garanticen la perfección en el acaba- 

do, el eoldado de las partes de todo el artefacto deberá sor hecho 



I 
I 
I 
I 
I 
I 

il 

de prece *r al pintado, dataci earnsUm la planeta a un 

de decapado, dssgraaado y cubierta da capa anticorrosiva 

tal como se obtiene con al proceso criaooat o bonder ite. 

Sa pintará a soplete con pintura especial para hornear y sa la 

coosri an homo a la temperatura indicada por el fabricante.   El 

1 alastrado interior da loa artefactos 

pedal para una temperatura de IOS* C. 

! 

1 
1 ál 

los tipas de artefactos serian coso se Indica as loa lUsiiJes 

o 

loo artefactos f ] 

I lantoniento oon arranoadbr de alto factor da ossamele, 0,t o ame 

f r-r.r+ir^ ... —~»4-4—+~ ^rlntiTi ik nam« • rmn llSSIMl [IS 

• lámpara de 40 w, color luz de día así coso también protejan la vida 

• dal tubo fluorescente dentro del nomerò de horas da vida rasami 

da 12000 hrs. con 3 encendidos en 24 horas. 

I 
• J)    Tubos Fluorescentes 

| Sarin del color luz de día da marca conocida y dal tipo Preheat y 

Rapid Sta-i: con una vida de 12000 hrs. publicada an loa catálogos 

( da fabricante.   loa tubos fluormecentee dataran ear da fabricación 

ricana o Europea. 
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I 
I 

I 

I 
I 

I 
I 
I 
I 
I 
I 
I 

in 
loe artefactos da llunánacldn tipo industrial 

| U «structura del tacho por sodio dt pedúnculos dt tul» da 1/2* 

da ill lauro de 1.50 m. da lartio sJallarea a loa ueadoa para el 

itaje dal cableducto. 

| máiciún 

fa bari solevante una varlf lcecldn da au* todaa laa corea electrices 

tan oonatrufdaa da acuerdo con loa plann, aapaclfloacianaa y uni—il 

daciones de faJbrloantes y qua al Ingeniero laa haya aprobado.   Ito aa 

nui sedición de ni oontao de aatarlalaa por aaparado.   El 

| ta eactf raaponaabla da qua al alatane ata funcional, eesuao y 

m 
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Flow Sheet 

Plot Plan 

«ite Plan 

Scalping Station 

Process  Building 
General  Arrangement 

Floor Openings, -  Beam Locations 
Second  Floor 

Process  Building - Dust Control 
General Arrangement 

Process Building 
Electric Motors 

Presentación 

Sumario de Cantides 

Plano General 

Arquitectura y Materiales de Fachada 

Fundaciones 

Losas Planta  Baja 

Planta Primer Piso 

Planta   Segundo  Piso 

Losas  Segundo Piso 

Armadura Vigas Longitudinales 
Segundo  Piso 

Vigas  Franso.     Segundo Piso 
y Columnas Primer Piso 

Vigas  Techo   y  Columnas 
Segundo  Piso 

Archas y Detalles Techos 

Detalle Paredes y Ubicación 
Bombas 

Nuabtr 
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3161 - 5/18 

3161 - 6/18 

3161 - 7/18 

3161 - 8/18 

3161 - 9/18 

3161 - 10/18 

3161 - 11/18 

3161 - 12/18 

3161 - 13/18 
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