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I.      INTRODUCTIO 

The  feasibility   study  in question was  carried 
out by Agrar-  und  Hydrotechnik  GmbH,  Consulting 
Engineers  in Essen,   West Germany,   at  the  re- 
quest of  the Government of  Guinea  and  the  Uni- 
ted Nations  Industrial Development  Organization. 

The  task was  to  determine whether  the  installa- 
tion of  a garbaae  composting olant   in  Conakry 
is   feasible or  not. 

The solution to  this  nroblem can be  linked with 
the hygiene problem  resultinq   from  the  current 
method of qarbage  disnosal  and  a  common  solution 
will  prove profitable.  The  answer   to this  ouostion 
will  helo  the  aovernment  of  Guinea   in  solvine  the 
existing public  health nroblem  caused by the  pre- 
sent method of garbane disposal.   It  is understood 
that composting might even allow a profit. 

Three     essential  criteria had  to  be examined   for 
the execution of   this   task  in order  to rake  a  con- 
crete  statement  on  the  feasibility of  a comoost 
plant  for the waste material of  Conakry. 

- current method of qarbage disoosal 
- possibilities  of comoost marketing 
- cenerai enaineering of the  compost- olant 

Two exoerts   (an  expert  in  refuse   treatment   and an 
agricultural economist)   were  sont   to Conakry   for 



two months   to collect   the  «Misting  beisi«-  »lata  and 

to atnolify   them by   their   own   investí ;ati<tr¡«t  carried 

out  in  close  coom»rat ior    *M t >   t»*    -lyvfrrn« nt.   of 

Guinea  and   the   ro-n   fidi   •?< •'•orr.r- » t   of     'n<ikr".   The 

analysis  of   the   it,"f'S» inat lor,*;   %í í   the  comoosition 

of  the   report  *('.«•   i< »ri*-   m  tri«*  f.  "«    office. 

The  feasibility  study   shows   that 

- the oublie health nrobler car he solved 
satisfactorily bv the nrocossinn of the 
town   garbage  of   Conakry   into   connost, 

- The  compost   olant  oroject will  be   fea- 
sible   from  the  noint  of  view   to  national 
and   private  economies.   This   is  shown by 
«KAJWinâtion of   the   factors   concerning th« 
others mentioned   in  the  course of   this 
study. 

Last but  not   least we  wish  to  thank   again  all  th« 
authorities  concerned,   especially  the Direction 
de  l'Industrie and  the  Administration Region of 
the Special   lone of  Conakry with  the  Governor 
Mr.  Albert  Kourouna  for   their  active  help   in 
obtaining  the basic data  for the  realization of 
this study. 



II EXECUTION 

1. Raw material for conno s t.4 no 

Â pre-requisite for the succesful running of an 

industrial plant is the economic an.; regular suonly 

of raw material . 

As the solid waste material ioroducts) of the 

communal refuse collection of Conakry will supply 

the raw material to the comnost -~lant in cuestión, 

it is necessarv to examine its quantity and com- 

position as well as its method of collection. It 

is necessary not only to examine the oresent si- 

tuation, but also to submit proposals for a re- 

organization of the entire treatment of town- 

waste with respect to the future development« 

The collection and disposal of the waste material 

is a hygiene problem ,the solution to which is essen- 

tial to public health. In most cases, however, it 

incurs important financial charges on the Municipal 

budget and this infers that the technical and eco- 

nomical aspect must also be considered. 

1.1 Present situation. 

i.i.i Evolution of urban area and oooulation. 

Th« region of Conakry comprises an area of 3o8 Km 

and extends in a south-westerly direction from the 

mainland onto a peninsula. It lies between the 9th 

and loth northern degrees of latitude and the 13th 

end 14th western degrees of longitude. 



The  entire   territory   of   the   district   is  divided 

into   8  Arrondissements;   six  of  which   como within 

the  municipal   area. 

The   IV Arrondissement   comprises   the   Los-isles 

off-shore  with   the  orineioal   island  a*"   Kassa. 

The   VIII   Arrondissement   is   an  extensive   rural 

area  with   a   low  pooulation   density.    In   the 

urbanisation  plans  on   hand,   the   aovernment   has 

plannet;  the  VIII   Arrondissement   not   .inly  as   a 

residential   district,   but   also oartly   as  an   in- 

dustrial  area. 

Conakry consists  of  Conakry   I,   the   commercial   and 

government  district   (Arrondissements   I,   II,   III) 

and   the  "Banlieue"  or  Conakry   II   which   has  been 

listed  as   residential   district  but   also  as  an 

industrial   area. 

On   31st August   1964   the total  ponulation of   the 

Conakry  region was  estimated  at   about   172.5oo  in- 

habitants  and  at   the   national  census  of   19th   - 

21st  iMay   1967   it  amounted   to   197.267   inhabitants. 

The  annual   increase   in  oopulation  of   4,6  1   is 

1,6   %   hiqher  than  the  averaoe   increase   for  the 

entire  territory of   the  Republic  of  Guinea.   This 

above  average  increase of  population can be  attri- 

buted  to the  heavy  immigration  from  the extensive 

Hinterland,   especially  into  the  outskirts of Conakry 

II.   If  the  above  average  increase  of  oopulation  is 

concentrating  in  the   "Banlieue"   area  -  which was 

confirmed by  the  official  government   agencies  - 

the   increase  shown  in  table   1   is  expected for 

the   future. 



Table   1 

Movement   of  '•»emulation  in   the   reaion of   Conakr y 

Arrondissement 19 ß,l) 

IV   (Los-1s les) 4.891 

VIII    (Rural  Area) 8.446 

I,    II,   III   (Con.lì 54.6 1? 

V,   VI,   VII    (Con. II) 12 9.293 

197- 1975 
2) 

5. 3 5 o 6 . 2oo 

9,2 So lo.7oo 

6 2.5co 7 2 . 5oo 

148.7oo 19 3.loo 

198o   ' 

1 . 2oo 

12.400 

84 . ooo 

2 5o... 4oo 

Total 197.26^ 225.8oo     282. 7oo        154.. 

1) National  Census   from  19th   -   2 1st   May   1967. 

2) Estimates. 

Source:   Direction  Nationale  de   la   Statistique  et 

de  la  Mécanographie,   Conakry. 

In   the   14  years   from  the  national   census   in   1967,   to 

the  year   1981,   the  copulation  of   the  town may  have 

been  doubled.   It   is  obvious   that   oiven  this  enor- 

mous   increase   in   population,   the   resulting quanti- 

ties  of  solid wastes  and  their   disposal   will   pre- 

sent  a  serious   problem to  public   health.   Therefore, 

the   responsible   authorities   should  take   the  measures 

necessary  to guarantee the   hyqienic and  sanitary  con- 

ditions  for the   town  population. 



i. 

1,1.2 Pre«#nt   method  of  qarbaqe   treatment. 

The  admimstr.it i <i\   <r   th*-   r-j,  •'      *   «    r. »kt',    i* 

responsible  ?• »   the  o lean l ¡ r,»><«     ?   »s*    M>* i*-    •• 

Conakry   as w<> J]   as   ^ i   t « »•     i MI ifiiM'H      t   • •.« 

garbage   rol It "M-n,   <v 1   its   - «« i * ar    u H«   *<* , 

For  the  exfcTvjt i >r.     f   • M-    • isk   t\r.      s-*      r<   «•<••! 

•  public   mst i t ut t« >r»   *." I.*J     .¡.i     r < •"    -'wit  i«   .    vi«- 

th«   responsi!.! Ì • t •     »f   s * r *• •.v * • * 1 *'- * •• i r** ;    t-   A>» II    ,i- 

garbagc   t rans> -it   an i    i i cf    «; <. .   »    *'»'•*!,   * ?ie   s- 

called   "Voirie"   i«;    -rlv   ï    ;.II fi«     I» i   r<"*itN*t   t 

which proprie-   t^,f  ".••'i-;>'4>   v, :   ;     i»-t ti».'  i   » n«*r 

if  necessary. 

It  ha«  delegated  the   task   of   the   actual   collection 

of  garbage  to  the administration«  o'  the   indi vidual 

arrondissements.   There  the   vehicles are  keot   and 

the  assignment  of  scavengers   i«   arranaed. 

Mill«  "domestic  refuse" generally means wait« pro- 

ducts   from dwelling«   an-1  h^useh^Ms,   «¡uc.  as   left- 

overs   and   remain!   of   fruit    .ml   vegetables,    broker 

pottery»   duit,   old  papéis   arni   eackir. i   ."ìater lai. 

like  cartons,   bottles,   Mr.s    »t.-..   it   aJ->"  in- 

cludes  her« th«  waste  nro.luris   trop the    inmost it- 

refuse   fro» public  buildups   ar. :     oi*jmer-i .   Street- 

sweeplnfs,  waste  products   fror   r>ut>lw  -^rV^   an 1 

garbate   fro» the markets are  a^v.ü»ul.ited  together 

with  the  rest of  the watt«,   which  is deposited  In 

heaps on  th« sides of  th«  roadi  by the  population, 

and cannot be collected separately fro«  the  domestic 

refuse. 



in ;  •   t 

*      !       t 

!    s   ,»n i   - n HM x-iei 1   >:*    Mi»1   renains 

•   ,    * ,   :p    i >-; risi r"     If   sot    no   onto 

!:.>•      * f i':r-'     M ,   '''' r     jarK.<(K'    • f 

•    •   '     ! •'    * ' i      i r. i ¡ " l -i'i.'i I     f jn- 

.     :'•'•; ,.f,  r <      it    '-ill    ' .t-i.rvf er * h 

i ', * •        •>•     i •    s •••.    it-si«  1 'jt r 1 y   nc- 

: i •        * ' ì   • i .i I     •   P.* re 1    -if    the   11 s- 

*      *        : Ì •   S»    , 

M.   r<        ! 

• it  • s no «    -it -    '• 

t •, i     >,  x r » » *  t ; •   • 

ill       Í IV      *'  he      I':.! 

t  .    •'. ! .     i 

I * •     '"1(1, 

'in   ;' 

Is»    i • r .* * • , » 

t    1!     .' . •   I      - 

1      <  »it        '   !     .     • 

•.;>?;•   • * •     I if • • - Mr   ro f uso   a1- 

»   •     ,f       ;  c       ,,)      ,Mitr     ¡:rr     !".]'"*  s    with 

S/ìIìS.IIIì        *    i sees« re    -    is   eiekod 

• !» *  ,s.      ••   1 1 *"• • •* t i - ; r i   in   the   entire 

• >•• >     v . • i.   f h i s   t Cí.S'K   t ho    'Voir if " 

*    • ., 1      î    II*   -ohi'- 1rs   and    2 S?   la- 

i.i i 1       -    i ne , •. i i '"i i »   s»    s    o   • 

1      « ,   ' • - '"T.     1    • t 

•   ,     »      » •      .       î . •     , , *      » .   f   ,s* 

'.    •    ' • .  ' «      r    :     »    ,'»M*î>      •   !  ¡"< 

• î •"        f* »    r ixi" ir    ' ••>» CM *'•> ì !  lo 

'    «'.-s     "   •   1   ' i.-«,    ¡ '• t .   . aeh . 

••    ,    , t  •    it*      f-".    !¡;»"t    t eoe   hopper 

i'i,*'       *      to ru. i"  each 

:  »        o "    * * *      : i •- * r îhut ion 

•••t   fif» r s^ririf i    in   tho    i nei i v i >1ual 

h    - •!".»   ni 

f  -î     i* i . •     » i 

t t *     'O'tci 

* "     " 1 '    :    1   i .1 i 

#ît    *•     !   Of  'A'< •» 

. ' >•        ' »  . ì so?    ,-   i ¡r,    ,i' ,(ilil I«' 

(  *     !      «"t Si  t     ,, 1 •        î fi <,, -rww 1 ,An,i 

»!   i *   n, t. »••    •    .    î o     e   » •',     !     11.    t h« 

î .-.,•». ,       .•*       »     -M |  k , .   -I       I 1 • * Ol  - 

centre of the ci tv an-.ì t ho "Ran- 

1 M' is*'  ' t i -  » • r s, from the fact that the special 



trucks carry out 2 drives nor day and they reduce 

the garbage voltine by half, while in the dumo trucks 

the garbage volume is not reduced and they must 

carry out 4 drives ner day. 

Calculations rolatinq to the present and future 

amounts of qaiu.iae, .are shown in table 3. 

Table ?. 

Numbers  of   truck"   and   r ors<~nnu 1   for   the   collection 

and   disposal   cf    larbaqr-   m   Conakry. 

Arronisse- 

ment 

nurner   of   \*enicles       nunber   of   labourers 

9 
} 

3 rr; Total garbage 
disnosa1 

street  Total 
cleanina 

Conakry II    2 

I o 3 3 9 37 46 

II 1 2 3 1 5 15 3o 

III 2 2 4 16 22 31 

Conakry I ì 7 1 o 4 o 74 114 

V 1 2 ì I 3 55 68 

VI 1 2 ì 14 3o 44 

VIT o 2 2 h 25 31 

3 3 Ilo 143 

Total r)    1 3 18 7 3 184 257 

Source: information from "Voirie" of Conakry 

from 28th 'larch 19 7o. 



9. 

Table _3_. 

Transport   capacity   and   labour    tssianront.   ner   lo.ooo 

inhabitants   ner   day. 

Arrondisse-   inhabitants   transtort   cai>acitv   labour   assianrrnt 

ment 197c r   /] oooo   ir.h . •"<. lay   aar baa e strict 
transport   olear, i nq 

I 

I I 

II I 

2 i.3oo 

26 . fi 'M 

1 5 , 3,0 

11 ,8 

fi, o 

28,^ 

1 1 , 6 

8, -, 

Conakry   I 

VI 

VII 

Total 

6 2 . 3oo 

4 6.8oo 

49. 3,../) 

52.boo 

Conakry   II        14 8.7oo 

211.2oo 

9, 

15,9 

fi,4 

2,2 

3,5 

11,8 

" 

12,8 2,8 1 1 , 

12, Ì 2,8 (<, 

4, fi 1,1 4, 

7,4 

8,7 

Table 3 clearly points out, that as distance from the 

centre of town increases the container volume and la- 

bour provided by the municipal garbage transport also 

decrease. This can be partly explained by increased 

production of garbage pier head of population in the 

centre (more commerce and market garbage). From the 

volume ratio of 3 : 1 betv.-een Conakry I and Conakry 

II it can be concluded that waste material collec- 

tion in the suburbs is neglected. 



lo 

A regular t ranspor t ochedu 1 e fo i n ii vi dm-i 1 'jour- 

neys in f he arron-üshciiient. does -V't •"'Xist . Af*er 

ori the spot obseiV:iti-:is ar. ì ; n TU i i i<%s in (i i f fo- 

rent   quarters   ani  with   the    in "et.-:   ed   tu"   •'larhaqc 

tracks   it   was    found   that    in   ;ò,c   -f.-r.tro   "d   the   town 

transport   is   daily   ir, d    o,, ite   IC^MIíI:. 

On   the   other   hand,    i r,   Míe   rrhorbr   waste   i .i   collected 

1    to   Ì   tines   -oí   week.   The;   i -;   attributable   not   on- 

ly   to  a   shortaue  of   "ehicles   but   also   to   «oie   unsatis- 

factory   ass ignnont scavi not r 3   an neh io 1 es. 

Hygienic   asnocts   apait,    there   «re   technical   and 

economic   factors  concerni no   the   productivity   of 

the   garbage   loader   to   be   considered.   The   calcu- 

lation   showed   that   at   fuli   wage   rate  of   the   dump 

trucks   the  daily  oroduct i \*i t e  of   a   loader  varied 

between   4, o  and   4,3   r. J   oer   day.   However,   when 

working   on the   special   garbage   truck   tins   Pro- 

ductivity   increased   to   e   m     oer   loader   nor   day 

or   by  almost   ^o   i. 

The   collected   waste   material   is   transported  either 

to   trie   public   lì,..;;]* ino   place   in   Kernen   -   about    lo   Km 

from  the   centre   -   .-/here   it   is   dumped   in   a  disorderly 

fashion   in a   former   stone-pit   or   it   is   taken  directly 

to   the   country   side   around   tuie  VIII  Arrondissement 

where   it   is  distributed   haphazardly  by   the   inhabi- 

tants  as   a  fertilizer  on   fallow  grounds.   It  was 

learned   from drivers   of   the  garbage  vehicles   that 

1/4   to   1/3  of   the   total   amount  of   garbage  qoes   to 

the  country  side without   control.   The  possible  dangers 

of   this  kind  of  garbage  disposal  will  be dealt  within 

the  next   chapter. 



Il 

There   are no exístína  data  concerning   the  costs 

of the present garbaqe transnort an'i disposal. 

Although the "Voirie" was created by the reqion 

and works more or lesr, as an autonomous insti- 

tution with its own administration and office, 

no fixed sum is listed for it on lovernnent's 

budget. Therefore the exports had to arrive at 

their own estimates. Further details aro given 

in   section  1.4. 

1.1.3   Present   and  furture  quantities   of  vasto,   materiell. 

The  quantity  of   town waste   is   the  most   innortant 

item   for  the   solution  of   the  disnosal   probier*. 

This   is  valid   not  only   with  respect  to   the  vo- 

lume  but  also   in  respect,   to  the  weight.   The 

amount  of waste  material   not  only  determines 

the  collection  and  disposal  system but   also 

relevant  to the  possible   recovery of   the  usable 

waste   to  form  compost. 

Besides  seasonal   fluctuations   in   the  quantities 

of waste material   the   amount  also  differs  accor- 

ding  to  the  structure  of   the  tov/n,   the   living 

standard and  habits  of   the  inhabitants   of  differ- 

ent countries   and even   between   those  of  different 

towns. 

Whereas  seasonal  fluctuations   in Conakry occur 

they  are of only  minor   significance.   However, 

it  can  be seen   from table   3 that   the  quantities 

of waste material   in  the   individual  districts 

of  the   town do  varv  to   some extent. 
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From   t h»     -L-Ovj    o     *   ti   '• • -     :     ,.    :     o     vr.   a   OtOdht 

vciluno   vt    2"V'¡   F-i   -  '      r.-:-   : .IT     .in !'•••   at    t hv> 

fol lo// 1 Ì.'J      ÎVdï'O   ; t .>. .o-o e   "vi t e r i a 1 

"{uuikr"   T        4ì   t     Vì      •. oo o'O oon no   t°   1 "?. 5oo   t/year 

'nidki'     ' o    *   ' vi--   " or- i * ..oiiina   to   1 3.2oo   t/year 

t di • t • 0!nl i oc?   to    3o.7oo   t/year 

For   f b i :,   vjlcu, o i   v    T    /..-   a; * un'v;  that   the   qarbaae 

truck?    ili»  oro ¡< •••.-••   foi    tu.     TO ; ci v   ttonsnort  only 

and   dio   voi    , v     i o o    i ,i   o ".o !    oo rk . 

Relation   t di?   •    ta!    ovvino   ver   ^ear  ;.;ith  the   number 

of   ovia!   i » ;ì"t  :   opv-iv-.t    io TV.O oo>.   nnounts   to 

1 4ri   Ko/ ìp.tia!  1 t aio    t Oí    y (vai . 
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T h e  r» o onlat i o n   i n e r e a s o   ì s   i ; o t.    me   - ; r. I •;   im n o r t a n t 

factor   in   + .h.-   fut,¡r..'   de"-  lo-rme    <;f   the   annual 

a a a n t ì t y   <-.(   w a s t >. •  r. a t e r i a 1 .   A : ;   t h ' •   MOT, U lest i o n 

density    increases   the   rossibi Lit i es   -a*    f he   uar- 

baae   utilizalo-   deer oas>. •   a;: ;   »s.-   riami   livina 

standard   recitine   imi"   th.-    ir   '/ma   eurmasinq 

power  et   tac  ne pu 1 at i Dr.   ai •'<"--   risi;   »ce   ,jn   increase 

in   the   qurcaue    ¡'i.inMc;   r.er   cmd»    The   experts 

assura  ï   as.   ner-iC'    in   :*u    S,IT I*   t   • ro lact : an  of 

1,2    :   ifu    annur    s  r   * he   f etc • :"   eu i "a 1 a r ions . 

The  present   vaste   mmriji    pnantity   per   head 

is   low   In   conparis' e   vifh   h:  c- 1 y    'ir-".  loped   in- 

dustriell    countries   ;   ,*    the    ,ra;;al    increase   will 

be   holder   thai;   in   ; n> .- -;* r i t 1 i .:• •• :   :o:e*-res, 

Under   those-   cmc irsmnem   che   ^alleverei   fe- 

ture  proseects   arc   • r'-'Oi^oi   in   »rabie   4. 

Table^ 4 . 

Projected   devolonnent   of   -rurbauo   ur-^luction 

in  Conakrw 

Year l   »''o l'i?' 198o 

Number   of 
inhabitants 

per  capita pro 
auction   in   Ku 

2 11. ¿oo 26 r<. 8oe        344 . 4oo 

145 154 163 

Total   amount  or   gar- 
bage   in   tons 

ho. 7oo 41.ooo 5 5.ooo 

Daily  collected  qar- 
bage quantity   in  tons   1)        lo2 1 38 183 

1)   at.   loo  work inn    ha-s   --.-»r  year. 
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It is assumed that the veiaht volume of the qar- 

bage will not chanae within the next lo vears. 

So for transnort an uncon'-ressort garbane, a vo- 

1ume o f 

5 5o m per workinq day in 1975 

7 2o n' per work ina -lav in 19 8o 

will have to be han-i 1 ert . 

To arrive at the area required for the garbage 

deposit it is assume.ì   that the uarijaoc ^an be 

compressed tc 8oo Yq'rJ. 

Therefore the necessary fíenos it r'olume is 

for 1975 about 51.ooo r.'/'vear 

for 198o about 69.ooo ¡it /year 

Assuming that the size of the area for an organized 

deposit is about 5 Ha, this area would be covered 

with a garbaqe layer of about 3o m híah in the 

course of the cortina 2o years. 

1.1.4 Composition of the waste material. 

The garbage quantities are of basic importance for 

the organization of refuse collection and disposal 

as well as for planning the size of the installation 

for recovery of the usable components. The compo- 

sition of the garbage is a further important basic 

factor for the determination of the recovery rate 

at composting. 
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The waste materiell oí I'-inakrv defined in noction 

1,1.2 can I"'":' subd i" i d«—: int^ -"^tvnir, is which aro 

comoostable or not cconos» able , b-o on : i r. o on i's 

quality. Comnost ah 1 o <-; jno'w.onì e ur» ma:r.iv: 

- kitchen am í,¡r if n no'dmae 

- st r av: àni le vo F 

- naner tn< ì t < •:•: t i 1 <->c 

non - conino sta h 1 o ""O'ir » i ri 

- stones ,    T 1 -as? ,    • •,f • •: r •- 

- wood,    leatbci »    rchi-w   tir.:    cvrtd' tic   urnuucts 

- iron   and   non-iror.   oet.iî. s. 

Moreover, the waste r\at criai or a t ov*:i contains an 

element which cannot tv- defined exactly in a sor- 

ting analysis becans«: of its 'ine a r inalai ion. It 

contains a compost rib le fraction to be a tide i to the 

other compostable material, which consists oc finely 

granulated oraanic material such as *ood residues 

and parts of niants. 

In both weight and volume the largest oart of the 

waste material of Conakry consists oc vegetable 

matter such as leaves, parts of niants, •"ruít- 

peels and fruit-rests. 

Street sweeoinqs and market refuse contain more 

than 9o » leaves and olant parts. Sand and other fine 

particles remain on the unnaived sidewalks and road- 

sides. 



1 7. 

Plants   and   '".'•,' tuM<    r'-si iu<-.-.   *  >rn   + h»,    nain   ¡-art 

rf   ».y,-,   ,:,ir;:a I'     ::   >".     no   il ir  os ,    tn.it    i-   ^¡orr=f ic 

p-iasc   m   t!.--   •   il  ìli,A    íC'-.s-.    !"0    f. h ; s   • > i r '     i s 

iccroasinn   e  ;•. • ;  ^ nabln   br-<-aus<      d    t;..    ¡.innrr 

s;..iro   with   -.*>..  :    ".iit' riais   sur.":".   30;    lias-,    l'^'tery, 

earthcnwarc   .o • r is,    ;-ot los,    tin-,   wood,    ]>->a the r , 

r uhbo r ,   : < l is * i  * ••     n , a   ' • t:.. • t . 

The corine rei ai :o ^i-h-'-iSr:/ d d -/n-is."-? fi'-.ally con- 

sist of OdCki:..; ratet i als, wast.-K oí ha noi crei ft 

enterprises   sa-:,   as   taylnrs,   ina i r :r> -ssers   etc. 

As   a   reaular   ara los is   eoi: h-   not   i. o   curu'.l   •-•'.it 

because   the   lack   of   tio?,   personnel   and   resources, 

the   compositi":::".   oç   trie   aarlaoe   of   Conakry   was 

estimated   by   ran lor   sarole   i nvest mat ions   ns 

fol lows : 

- niant-,   fruit-   and   food   residues        7o   ••:   ) 

- paper  and   textile   qarbaqe 5   *   )    85   %  com- 
,  ( . Dostable 

- fine waste raterial lo t,   ì 

- glass, pottery 8 % ) 

- wood, leather, rubber, plasties     4 •' ) 15 * non- 
., ., , comeos tab le 

- iron and non-iron metals i   *• ) 

In the composition of the waste rater i al-about 85 I 

compostable material and about IS » non-compostable 

material- no essential change will take place in the 

near future. T^e share of packinq material surely 

will increase, but on the other hand also the share 

of the food and plant rests will increase with the 

rising living standard. 
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Composting of the town waste of Conakry will aive 

a good compost recovery neca'isc of tho especially 

high share of its ornan ic ;o*t«u', 

At present areì in tho near fot uro there io no mar- 

ket for the rion-com.pos table pjrt of toe waste 

material. The- POD J 1 a t ion in the nei ohht .urhood of 

the present dune collects soné r.ater i ¿i 1 o. and ob- 

jects for their ov;n ose such is ore woo 1 , tins 

for oil lames ani bottles to s»or- oirious li- 

quids (oils, ootrcleum, oaint etc). Industries 

such as iron-rulls,  ¡lass-rolls are: oanernlls 

which could use bv-ür-riuet? of composting as 

raw materials, do not exist, nevertheless the 

government's olanroinn offices are considering 

the recovery of iron- and other metals and to 

have them pressed in a scrap-press. 

So when installatine; a compost plant it must be 

realized that about 12 % of the total waste ma- 

terial must be denos i ted at a dump. This should 

be an ordered and hygienical!y acceptable de- 

posit. Accordina to conditions mentioned in the 

preceding chapter the following volumes are to 

be deposited: 

1975   64oo m of a total of 53.ooo m  /year 

198o   83oo m3 of a total of 69.ooo m  /year 

1.2 Evaluation of the present garbage treatment. 

1.2.1 Hygienic aspects 

Generally spoken the present treatment of waste 

material in Conakry is most unhygienic. 
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1.2.2   Technical   an-1   «TOHOMC   asi>ff(s, 

'he   i i v ' J i e p. i c   n u I s a n c o r   ron* h")ned   above ,   of 

the   garbaqe troatrifr.t    in   Cor.ae. r iff-   caused   by 

lack of   adequati'  t.cchni d   n-.Odfis   as   we 11   as 

by   .inadéquat*:" or'jan i /at i i '-arria a 

is  more .r   lesii   r 

costinq  mac! o; no 

aar i»'1 

in 

i s    ci r,   une 

r.t' t    rcTicri 

o  disrosal 

•ita!; lo   evil 

n>i   r.uch   vi- 

able benefits 

m isunderstandi no 

.ok  of    information  or   ncrhaps 

if   the   b i f i   t ) -; r e a t. s   t o   t h o 

health o^   the   population   ruah*~   be   reason s   that 

in  the  State and  hist riot    ; udue*   no   funis   are 

reserve d   to   b G     U sed   for   the   oraamzat ion   ol an 

nobjectionable  vasto   disoosal.   It  rust   be  borne u 

in m ind  that   in 

o a about  2o   Ì   of   + he runici 

the  collection   and  denos it 

the  hi ohi v-industrial ized   countries 

1   hudaets   is   spent   for 

if  solid waste  material 

only   (WHO-technical   rcnor 

1967). 

t   series  No.    367 c Geneva 

The  lack   of   suitable   technical equipment   as  well 

as  an inadequate oraani zat ion because   of   too much 

decentralisation,  are   the   actual  reasons   for  the 

efficient   and  expensive   waste disposal.   That means, 

that with   the   same expenditures  for  the   town's 

cleanness   and   for oublie   health  there   could  be done 

more than   at  present.   It   is  possible   to  organize 

an acceptable  waste  disposal  at even   lower  costs. 

{See section   1.4  and   table   3).   For  the   analysis 

of  its  technical and   economic asoects   one  should 

start with  the  present   presentation of   the  garbage 

for collection and  transport. 
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From the  garbage production   in  the  house-holds  till  the 
loading  on  the  collecting   trucks  the garbage   is  heaped 

three  times: 

- by  the   inhabitants   themselves,   getting  rid 
of  the  garbage   in   this   way. 

- by  the   scavengers,   swooping  together   the 
heaps   spread by  wind  and  aniñáis. 

- by  the  dustmen,   filling  their baskets with 
the  heaps  and errffcyinq   them on  tne   trucks. 

More  than  a half  of  these  activities could be 
avoided by  the provision of   a  sufficient   number 
of dustbins  to be   filled with  domestic   refuse 
and street   sweepinos   and  to  be emptied directly 
into  the  trucks.   These   household's work  would 
remain unchanged.   Labour  productivity of  both 
scavengers  and dustmen  would  be higher  and  then 
work more  effective.   That means  that the  same 
personnel  could clean  the  streets daily,   in- 
stead of  the actual   2  or   3   times  a week.   The 
threat  to  the  health  of  population and  cleaning 
personnel  would be  limited  essentially  by  the 
use of  garbage bins. 

The  lack of  a  sufficient   number of  special  gar- 
bage  trucks  and of  soarenarts   for  the existing 
special  trucks   (of  a  total   of  2o trucks  only 
5 are more  or  less  usable)   has  lead to  the   fact 
that   for  the  carbage   ccllection  and  transport 
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totally unsuitable Ionics arc used without, a 

compression installât icr, ani with a too s rail 

loading   voiur.o. 

As   these   trucks  ari-   e>. f 

they   have   to   ;•••   o  p. -o • • ' 

apart   from   tie or  to oh- ;  • ,A 

tages.   Too-   o e eue  oo    • - *  ; 

especial 1 y   e i cai   by   * ' >     ' 

truck   Of    the   • yoe   •:.-;<•!    ì c 

as  much   waste   a-    ,   seal I •. 

price   is   only   ooo   M :•.. o   * 

Given   the   r)r<       c bo -    l< o 

men   (see   sect i ?n   1,1. 2 '     t 

port   kms   to   loss   'bar.   ^o 

even  an  out si bor •: ••:   o o h 

could   bo   saved  b-   USOKI   '- 

centrali zat ion .   Tloo   oof -, i 

financing   t h e   J u s t b 111 o   ,. ¡ r, 

tion  of   the   dann  sito. 

it   »or  dust free   transports, 

: o'>!"  hyuionic   point   of   view, 

1   an 1   economical   disavan- 

*' 111 ; no   orqaniza*- ; on   becomes 

to*   t h a tas oe c i a 1     : a rb a oe 

"ooakry   carries   '"•   -   ?   tires 

t    1 .oro.    bot    its   curábase 

o«'  oríor.   of   a   hon-    r   trucks. 

i i - • i  r a * > a c 11 y   o f   too •   d > i s t - 

vi   * he    redaction   r f   trans- 

t'-.  the   sane   oarbaao  volume, 

rs*and   that    financial   r.eans 

ron^r  oauipnent   an!   by   s trono 

r..'.!   savi nos   could   bo   used   for 

I   cor  the   sanitarv   mstalla- 

Because   at   present   nothing   is  done   for   the   maintenance 

of  the   public   b.ui")   •-}*•'•   ami  because   no   financial   means 

appear   on   trie   booiot   no   investigation   of   the   technical 

and  economic   aspects   i c    necessary.   But   it   should   be 

mentioned   that   com: i durable  investments   are   needed   for 

a  contro led   and order1';   waste   deposit   and  composting 

in order   to   fulf.il   the   h'/7 ionic  exi créances , especially 

with   regard   to  the   fase    nowmq  population. 

1.3   P ropo s a 1 s   for   'vaste   tre a t.. ne- n t . 

A  reorganization of   the   caricane  disposal  and  treatment 

is  proposed   givma  hot tea'   health   protection   and  not 

overcharging  oublie   funds. 
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The main orinciples of the ororosals are: 

- an organisational ani t f;c!;rn ca Ì -;or.t ra- 

li zat ion of the garbage i i S:;-P.I 1 if the 

w h ole t o w :ì a r c a . 

- a daily refuse collection in ail n »r* s of 

the town. 

- a dustfree transport of tue was*-- ~ if,,rial 

- a hyaicnical 1" -.cc-e^*: a; If- 

garhaae. 

• Sci 

1.3.1 Preparation of garlado. 

The munieiDal authorities have aironi'/ r„ ie an 

encouraqino start wi^'i tr.e c nsegnen* á-rhcitior. 

of the above mentioned :~r inrr les. In t !H< city's 

centre they have nlaced about fSoo dustbins to be 

used by households and scavenoers for a temporary 

deposit of waste. These dustbins are oil barrels 

cut in halves. They are equiped with simnle handles 

and have a volume of about 115 1. They are especially 

suited for the disposal of bulky materials because 

of their diameter of 55 cm and they can be easily 

emptied into the openings of the special garbage 

trucks. The purchase costs are low and the con- 

struction costs of the bins also remain within 

limits. 

Given the dailv amount of waste (shown in table 4) 

and a volume weiaht of about 2oo Ka/m' then it is 

concluded that 



1 I. 

are n<-> 

annua 1 

must 

7 h 

The t'j~.' 

with f: : • 

the n.-"> 

oraciuc? : 

i • 

Certa m ! • , *• • 

does n<>t  • •ì ; • 

indus t ri >'!.-••: 

are very :> i * -> 

because'  • t , 

cheap a i. i -, • 11 

reign ,- i, ? - , • 

• • •. * . : 

'le; ; 

•, ,a '. 

i • '.  . t 

; i r, 

« i s 

Lì it-. ! 

1.3.2 Transpo-' 

An exr< 1 ; >• : • 

is use- i't • 

,s 1 

> ins : 

- hi i; ! ¡ , i IS* ••,ii, 

-   h i . i ! > 1 • I lí-k 
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-   i-.-d-i -• i •i'ii • 1,«'.r'   r;f   t ranànort    vehicles 

i'-' . >:'•<• t 

'". 1ÏI'V" ¡ : r ". •i< • r r »nsnorts 

With   t < • "i. 11  i   * - 

it    :t r.    i ; ' :    • a' 

typo    ..-•*:.      • 

garbai-.-   • r . •• - 

a   loa i 11', j   '-• • i   : 

import e,;-.*    *    ; 

it   asset • ;; 

parts   ar, ;    •• i :• : 

of   the   ••.aiiol-- 

ter id 1   i ?    •' 

of   6oo   ^   ;• 

oer  da*;   a¡  i 

ea ì 

i t    . 

:':;.•!    -, f   *• fif'..',   necessary 

: » •    . :•• ?   f a'   t (H-   same 

,i •    •  o   .   :.•    •te,    special 

, i    n    ; :-..-• *  i 1 1 i • i on   and 

:. i * - o "a * v   of    t rucks   is 

:.' .i 11 ¡ara   si • .ir- -   Darts , 

:; i :   : ¡ ¡'If s   •• >'    îioaro 

; tit » nur: :•<:•   an ;    to.-pai r 

•• o i   that    t ¡i« •  Kaste  ma- 

; . o i ' i •-   * raciS'-art   weiqht 

: ,-is   are   a'\,nrr)l ished 

Required   i s   .»   ai.r lea •hi'-I es   for 

10 7.-, 

1 9 - ; 

1 'Ogn 

In  order   to   aaarant<-     h:.!y    Oì rbano   transport   in   all 

streets  of   :"'nr,,ì^ * v   i*   i ^   ra'ODosed  to  keep   one   re- 

serve   vehicle.    ""'.••   re:i'i'v     ••a1.-le   nahes    it.   possible 

that   refutar   ser"ici na   of   the   trucks   can   take   place, 

which   esse-V la i 1\    ...-ill    i-ifluence   the   life   span   of 

all   veh io les, 

At   present    lb   vea icio--   'ire   regularly   used   for   the 

garbage   tran a».to     irci a. ! i rat   "••   secciai   trucks. 
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Together they perform 72 daily journeys from various 

districts of collection to the dump site,but a regu- 

lar daily garbage collection in all streets is not 

guaranteed. At an average distance of 7 km between 

the collection district and the dump sites the 

total number of kms. daily covered amount to about 

looo kms. This total decrease to 28o daily kms. 

- i.e. less than a third - after changing the pre- 

sent collectinq system, and warranting a daily 

garbage collection for all parts of the town. In 

fact the transport costs do not decrease propor- 

tionally with the covered day-kiloneters to drive, 

but yet cost savings of 28 1 are quite interesting 

(compare section 1.4 and appendixes 1 and 2). 

1.3.3 Garbage disposal. 

There exist three prinicpal methods for the hygienic 

and sanitary handling of the collected waste: 

- the organized, controlled dumping 

- the incineration 

- the composting. 

The first two methods consist of more or less 

simple disposal of the waste, whereas by the third 

method the organic matter can be returned into the 

natural growth circle. Undoubtedly, the organized 

and controlled dumping is the cheapest solution. 

However, in order to be acceptable the method has 

to fulfil the following conditions: 



29. 

- The dump should not influence and contaminate 

ground- and surface water. 

- The dump should be isolated from neighbour- 

hood and planned outside the living areas, 

- The dump should be fenced off against people 

and domestic animals. To prevent flying of 

paper, development of dust etc. the dump 

should have suitable windguards. 

- The area should be protected against insects 

and the annoyance of smell and the danger of 

fire. This can be done by brinaing up alter- 

nate layers of the waste material and soil. 

Without being able to investiaate all the facts, 

it is clear that the conditions for an organized 

and controlled dumping do not exist. 

With regard to the strong increase of population, 

however, a solution for the waste problem is ur- 

gently needed. Now the question becomes important, 

whether the needed reorganization of the garbage 

disposal can at the same time imply a more econo- 

mical use of the organic matter present in the 

garbage. Because of that the composting method 

needs to be analyzed. However, the Question is 

only then of interest when the additional ex- 

penses for composting as compared with the other 

methods are be covered by the sales revenues of 

the compost. 

Since the construction a compostplant will eli- 

minate the necessity for a garbage dump, it is 

of course acceptable that the amount required 

the alternative of an organized waste dump be 

accounted to the compostplant to cover the ex- 

penses. 
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This is lust if led m so far as tho comnost plant 

takes over the task of a sanitary and hynenic 

disposal of the non compos tab lo materials« 

However  before a final conclusion is nade, 

the question has to- be ci coirei ir actual markets 

exist for the  comost , -jt sales onces msti- 

fyinq the high investirent rests of the eonnost 

plant, 

1.4 Present and future e o s t s •- ) f a a » b a g e dis no sal. 

As stated above the collection and disoosal of 

the town's waste is in the first place a Droblem 

of hygienic. However» as its solution is linked 

with considerable charges to oublie funds hand, 

the problem should be solved in the economically 

most advantageous vav. 

At present the expenses for garbage disnosal are 

not especially indicated in the budget of Conakry. 

The region's administration assigns financial 

means to the individual Arrondissements which 

spend them accordino to their most urgent needs. 

Therefore concerning explicite expenses for gar- 

bage treatment no data were available in spite 

of repeated efforts at the different offices. 

So the current yearly exploitation expenses 

had to be calculated at the basis of data on 

003-ation costs and average wages, oathered on 

the spot, (see appendix 1). 
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In   the  same way   the  annual  operation expenses were 

estimated  to  be   incurred   after   the  nrooosed   reor- 

ganization,   as   well   for   the  nresent  year.    (See 

appendix   2) , 

By  the  uniform  evaluation   in   table  5   for   the different 

years it is possible to make a first comparison of 

costs, although the finures as such cannot pretend 

a bs o 1u te  eome 1e t e ne s s  a nd   e xactne s s. 

Table   3   shows   the   result   of   these   calculations. 

Table__5. 

Annual   costs  of   garbaae   treatment   for   the   present  and   in 

the   future   (in   looo  FG  cer   year). 

Year 19 7o 197o 1975 198o 

Phase  of 
treatment 

PREPARATION   OF 
waste  material 

present 
situation       after  reorganization 

5o.37o        51.795       64.575 83.84o 

COLLECTION AND 
transport 

DEPOSITION 

Total 

57.191   41.281   52.539   67.55o 

4.746   5.121    8.185 

Speci f ic_ costs 
per ton of waste 
*(FG/ton) 

107.561 

3.5o4 

per inhabitant and 
per  year   (FG/Inh./Y)      5o9 

97.822     122.235       159.575 

3.186 2.981 

463 46o 

2.9ol 

477 
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By  changing  from  a   7-days'   week   to  a 

for which  the  number  of  scavcnacrs   n, 

creased  accordingly,   and  bv  the   insti 

more  dustbins   it   aopears   that  costs    - 

ficantly with   less   than   3   *.   Collect i 

port  costs v/ill   be   reduced with   28   *. 

of   the  obtained  costs  savings  --/ill   havo 

for  an  orderly  dumping of   the waste,   or 

of   the  construction  of  a  connost   Dì ant   w 

be  accounted as   shar--  of  costs  at   the   -a 

waste material.   Still   real   cost   sabinas 
annually  result. 

JO~ 

' --     week, 

be     IH~ 

"T.    Of 

-..si -ni- 

:   t • u n ' - 

•or     n    -t 
: -   qr..    K| 

""•      C     5C 

''•   '"•  "e    .o 
it:   n 

-it-   .;.      o   % 

The  change of  the  entire  aarbage   iisoosa:   wi I 

considerably  improve   the  hyaier.ic  circúndanos 

and  cleanness  and  v/ill  beautifv   the  to'-m — iev. 
of  Conakry. 

The   later  can be  obtained,   when   the means   sav«i 

by  the  change are  used  for  the  purchase  of  cor~ 

post  and   for the   improvement of  the  public nares 

and  squares.  More   than a  third of   the  planned 

compost  oroduction  could be used   for  this   func- 
tion. 

However,   the larger  part of  the   future  compost 

production has  to  reach a  market.   Therefore   in 

the   following oart  of   this   reDort   the  marketina 

possibilities  in  agriculture will   bo  examined 
more  in  detail. 
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2.   Possibilities   t::>r   toe   yori..0st   Market 

Bef or» í i s;"ijss i rv ;    t n> •   n< ,s 5 s i L i 1 ì t i «.- s   for   t he   fut ure 

eonp< 'H» t   ' ': t r kt1 '    i t 

toy   di: i    i .a.o » ' * y     ; •' 

Conak :'"/   ir.   or f i    t 

DOSS i!ih  .      >.u i "    -.'he 

cut ui'ii ; '..i - e 

it v/il 1 !,<^ ; • 

bi lit ii• s   cm. i 

r.e-essury   te   .-xar me   the   utiali- 

he    o-'o.teo    t'^   be  proiuced   in 

oak"   a:'.   •'..->''n'''!-ii -  evaluation 

ï .a ' i * v   -m i   •*!.<•   re,» 1    aayr i - 

*'    » oc    '•.:•'!•.:•••     Iì"*»   bet err i nevi , 

it   ii     t       analyse     irr.'l icat i< =n   poSSl- 

••• en* : u *   -oarkv * s . 

2.1   Quali tv   «rol   cv'aluat-i    r. .'oru.ost . 

Generally   sneak my    :or.:v)sf    ih   a   product   used   for 

soil   conservation   and   i r * nvoo'ent .   Because   of   its 

high   content   of   jr.o::o  o o too;    i* 

- i mt :• r o ve s   the   s'il   s t- r net u r e 

- increases   the   air   s unni y   into the   soil 

- increases   the   water-h< .-Idi ng   capacity 

- decreases   erosion 

- decreases   the   loss   in   soil   fertility 

caused  by   climatic   influences 

- icore-es   the   '"hxaiion  of   t lie   nutritive 

substances   fron  the   application  of   chemi- 

cal   fert iiizios. 

The   content  of   real   nutritive   substances   in   compost 

is   not   very   important   m   industrial   countries   but 

it   should   not  be   underestimated   in  the  developing 

countries,   o-here   chemical   fertilizers are   scare 

and  expensive.   Furthermore   conttniously   to   the 

plants   than  cherueal   fertilizers   do and  has   there- 

fore  a  more  profound   influence  on   the quality  of 

the   crop?. 
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In   Gui neu   no   rt^eai eh   ios ¡Its   ,»-<    .euaiiahlo   on   the 

soil    improving   crfect   <-f   >-oro.>st    .-a JO •-1    its   yiel.i   i ri- 

creasi ncj   i'ffcrt ,    and   thor-fu   <•   ':;(•!-''    'art   ¡rs   cannot 

he   cons i -ir rod   hci'i  .    Hut    *•    -1,0    (,   <-.--.rt  ni.   ok-a   about 

the   effect   <-,»-   rorp.is'    cocu    result*-    ;' r > c    dher   coun- 

tries   will    i e   stato;,    :*    i :-   rot orto:    tor   oxanple 

fron   Ma 1 t ,1   t ;,cst    o-,,-• ,     st     e1 li -.iti'  :.    io   .ir.   ext.et l- 

ment    wit'     e:   • e; e-i 

Í ncrOdS'      •.    io .r>^   • h.it. 

year ,   Ordì •- 

appi i cat i ...r. 

without   a ro- 

of   t he   Lar. i   ,et ì  "oif •  i 

cui t uro »   'lai ta   1 9d > , 

•rt ; 1 i 7-  ì 

:  r 

Oi 

•    • - !. f • o i., • a 1    * , • [ t , i j /.  i 

i o i ì s    j ». o' t   t •- • ' i   ; •-.'     11. 

ni t cori 

!     ci     '." 1 • • 1 '1 

tu«    ox- 

.(•    • i r s t 

a f t e r 

i   * a r-'o 1 

rt t    1       '. 

.-f    Aqri- 

Accor d i. nei   de man    lata   t •,,.   • - \,.,, l   >; indus   "il uè   f «or 

different   crops  pet    t.-,;-.     *    *• <.".•.><.<^'    .tie   .»s   * olows: 

(reference;   Dr.   ¿t i eke 1 Lt.-ruer ;   Tre.ìtront   ani   utiliza- 

tion   of   tov/n   adtf.noo»   "'1.    :   cuor    H,   Heiicnheim 

196 8 1 , 

raro.-   seco 

Suddl    i ¡-...o • t 

.ooeat 

:••.. -t jf' KO 

"1   *í , -).. cTresnondi nq with   61o FG 

1-   , [•                   " "         6?o FG 

'    1 .,.,..,                 " 99o Fr, 

•   ;;, ;                  " i S 4o FG 

Only   the  yield   surr lu:-.   '*   fi'    fits*    year  was   reported 

But   it   surely   car.   io     tss.o.oî   thaï   a   yit-li   surplus   can 

be   obtamol   n.   * ne    f: if--, io   years   as   ¿ell. 
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An   other   »ay   of   »oo-i l .oit i I^J   compost    is   t lie   estimation 

• f    t!i«'   natkct    -vilu»-    r  o    t >,.     r.ittit i-."•   , lhstances   con- 

f * i ned   i n   oomr:OR» . 

Tab if h i ì "es -.» e-ro • » o í i « •'••' 

,--ä onoost SUÍJS t an "*•' o* '-o oej 

jif ffrrr.t    o< - oV t ¡ .-s . 

* o« •   r*ifl i n   nut r 11 ive 

.in ,-i 1 y Sí'S    f ron 

In    »tu no,-i   iv     r o-«»« i   " 

of   run(H)St ,    as   o I r o.i i 

nocí i e   e v a i t ie» f i  ' ;.      i 

,? i   »••>•. ; it     o,   f 'i*    cii"! 1 i cdt ion 

•„ • * i    »--»- ¡,    I'hrrp'ort'   the  eco- 

,•     i s   Nsr I   fin   the   erices 

i*    the   e.îui'dlf5'.'    o o t ;• o • •-q-jb'-o "íOOOS   contained   in 

the   fiiPr.i''al    ' ei t i Ï - .ooo-    ',-;th"'it    n-iarlinj   the   soil 

i pip roo" î na   offert   -  f    ;• >oi   >«=.t .   The   r"S'ilt    o*"   this 

valuation   is   shown    if   »J: h1    7.   The   -a lue   of   nu- 

triti"«'   s "obstan roc      »    ¿ ¿u .   r-;   j-f.r   tor.  of   connost 

forms   the   has is   *«"s    f irfk".^r   calculations   arici   com- 

ear i sons. 

2, . S< !t   \ t ho   sa 1 e   •">f   corocist . 

The   transports   of   compost    is   very   expensive   espe- 

ciailv   because   compost   'oís   to  bo   applied   in   large 

-juantities   t ••    be  ef?er*o-(o    So  the   market   area   is 

li nut e«J  by   the   hi ah   transport   costs.   The   railway 

transports   on   the   contrary   are  relatively   cheap: 

about   ?   FG  per  km.    But   because  of    the   lack   of 

*w,.j •   ••     *  s-!    st   transport   on   rail   cannot   be   re- 

o'ij'x-.i»   í.    "ho   farmers   have   no  means  of   trans- 

»... »•>    o   »o   »•   disposal.   Therefore   the  compost 

U ,n^v  it    vtil   have   to  be   done  by   hired   trucks 

,*t    j   • i . •»•   .  î    abc-ut    25   F'G   ner   tor./km.   By   these 

fill    't.uisifit   costs   the  maximum   delivery   distance 

is   reduce:   t      25   -   io  ko as  will   be  shown   later on 
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So the potential compost purchasers live only in 

the area of Conakry and the region to produce the 

agricultural products lies within the maximum distance 

The possibility of compost purchase by the municipal 
administration was already mentioned in section 1.4. 

The Governor of the reaion of Conakry affirmed his 
willigness to purchase and use compost in narks and 

on public squares. 

But it should be realized that even through compost 

application in order to beautifying the town view 

forms a production outlet, this is an unproductive 

use from the economists ooint of view. 

The compost used in agriculture will have a hiaher 

productivity to private and national economy. Thus 

compost can be used for the augmentation of croo 

yields because of its capacity to improve the soil 

structure and because of its nutritive contents. 

2.3 Review of the present conditions of agricultural 

production 

There exist unfortunately only very incomplete 

data, in particular almost no statistical material 

is available for an analysis of the present pro- 

duction conditions. The few available data have 
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been completed by own inquiries, by interviews 

with the authorized organizations and persons 

concerned# and by journeys into the area of in- 

vestigation. 

2.3.1 Area of investiaation 

It has already been concluded that comnost can 

only be; sold within limited distances from the 

compost plant and considering the fact that waste 

material of the Carita! must be rtanf'ictured as 

near as possible to the town, it results that 

only the near surroundings of Conakry is suit- 

able for the comoost niant . As elaborated in 

section 3.2.2 the optimal location of the comoost 

plant is at the national road, no. 1, km 19. The 

market of compost will consequently be limited 

to a distance of 25-3o km from the factory 

(compare fig. 1). The following observations 

are furthermore limiting the area of investiga- 

tion: 

- The output of a compost plant is limited 

by the amount of collected waste or by its 

compostable components, thus determining 

the area to be supplied regularly with com- 

post. 

- Compost is heavy and voluminous with regard 

to the contents of nutrients, so that the 

resulting high transport costs per kg of 

nutrients and per km make long transport 

distances uneconomical. 

- By the use of compost a certain increase in 

crop yields is expected, which could be advan- 

tageously exploited not far away from an ex- 



FIG 1 
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The climate of the area is the typical hot and 

humid tropical climate with a dry season of 

about 5 months and intensive rainfall during 

the rest of the year. The occurring heavy 

showers (35o mm in 24 hours) are in oart the 

cause of strong soil erosion of over 2o T/Ha and 

per year. Data on rain distribution and monthly 

temperatures for the surroundinqs of Conakry 

may be taken from table 8. 

The utilization of compost could improve deci- 

sively the water holding capacity of the soil, 

so that the vegetation period could be extended 

up to the first months of the dry season. Given 

climatic soil and conditions, erosion and a per- 

manent deterioration of the soil fertility and 

crop yields could be mitigated by the applica- 

tion of compost. 

2.3.3 Agrarian structure 

In this report the agrarian structure is of in- 

terest only in as much as the existing manage- 

ment and property forms in agriculture would 

react to the introduction of the new means of 

production (i.e. the compost) or in other wordi, 

in as much as the farmers can be considered as 

potential purchasers at all. Statistical data 

on farm sizes, on the property and cultivation 

methods of the soil, are not available, so that 

in this respect the analysis is limited. 
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In the following we will shortly describe the 

present forr. of nan¿ioeri"nt: . 

The most general forr oí a'ir ¿ cu i + uro in the area 

i s s uh Sisto n e e f a rrìn a , f h e e x t o n t of t h e cui- 

t í va t o d surfa e o i e o « •• r, d mg o n t h e family size and 

the. available nanoow^r. The surface the more fer- 

tile river valleys '¿ith nermanent agriculture 

such as bananas, raize, oot;itoes) is relatively 

limited. On t lie hi oder situated lands and on the 

slopes manioc, r.uizf <md rcuidain rice are main 

crops. The system :• t !/isn -burnì ng is practised 

after every ì-4   yiars of -irnduct îor. during a 

5-6 years of fallo.' •••.•noi. Hrwcer , because 

of the increasina t •• >r- ¡1 at i on the fallow time 

is constantly beeomir,.) shorter which is leading 

to permanent deter i-rat ion -if the soil fertility 

in the area of inmost: tarilo. 

The soil is cultivate! only lc oeans of a hoe. 

Up to novi the use of chemical fertilizers is 

unknown. However, the use of leaves as organic 

fertilizer is cenerailv known, although the 

pr act. ice has become less important. This is 

caused by the ;" re'.'ai 1 ino shortenina of the 

fallow time with its consequent more limited 

supply of leaves. 

Accordino to our ovvi estmatinns about 8o % of 

the total agricultural surface of the area is 

cultivated on subsist e n e e ba s e. 
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The largest part of the expected comoost quantities 

must be supplied to those farmers, Sunnosedly the 

farmers will react positively noon the use of com- 

post since the inoortance of the oraanic substance 

has already been understood (See use of leaves and 

fresh waste). 

Concernina the fixation of   the "ormost nrices 

attention has to be paid to the necessary fi- 

nancial requirement-. Fron the fcv: imuiries, 

made in several villaaes, it could be concluded, 

that about 60 % of the subsistence farmers re- 

ceived an additional incorre fror;  non aoricul- 

tural activities, i.e. occasional employment 

in handicrafts and industries in the reqion 

of Conakry. 

About lo 1 of the remainina surface is cultivated 

with permanent cultures (naneo, oiloalm, citrus^. 

The existing farming is that of the plantation 

type, developed from the subsistence farms. Often 

these plantations are less eroded "islands" in the 

higher situated areas. 

Actually organic material is only used in the 

plant holes. As this cultivation practice and 

its economic value are becoming more important 

it is to be expected that part of the comnost 

could be sold to these farmers. 
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A part of the remaininq surface is cultivated by 

a special form of aaricultural manaqement the so- 

called "College d'Enseignement Rêvolutionaire" 

(C.E.R. - fermes scoIdi res) . These are state- 

farms, ancillary enternrises of polytechnical 

schools and which should influence positively 

and directly the surround ina form of agricul- 

ture by demonstrating more modern methods. 

In the area of investiaation other forms of agri- 
culture do not exist or don't have acquired any 
importance, as e.a. agricultural production co- 

operatives. 

2.3.4 Marketing of agricultural products. 

As on the one side the use of compost must lead 

to the increase of the agricultural nroduction, 

and on the other the cost of the utilization of 

compost can only be covered by the proceeds of 

the marketable products, an analysis of the 

supply and demand situation is required. 

According to the very few data which are avail- 

able, it is almost impossible to present a quan- 

titative picture of supply and demand, (neither 

for local need nor for the export market). 

At the local markets, especially in the area 

of investigation in Conakry, only the occasional 

surpluses of the surrounding traditional farms 

are offered and there it was not possible to 

find examples of cash crop production for the 

Conakry market. 
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Unfortunately   it   w<»s   -jus»    ,,s   ifMitdct iraijli- to 
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- the local farriers do not know how to profit 

f rom existing ri a r k e t t o> s s i b i 1 11 i o s 

- The ne n h hour í nu tov;r, rdfpts easier and 

more n-rcfitable ways of earning icnev apart 

from farpina. 

These questions will cen become more- important 

if the growth, of Conakry will continue in its 

actual way. In the near future the nrowinq de- 

mand for agricultural nroduets, cultivated in 

distant areas, will create incroasina transoort 

problems. 
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Th«   increasing  market  demand will  certainly 

have  iti  impact   on the  area  of   investigation 

but will only   then  lead  to  a  production   increase, 

if   th« toil  capability   (which   is  actually  poor) 

can be amaliorated by  the  application of  means 

of  production   (compost,   fertilizer!.   One   should 

b« «war«  that   the  farmers  know how to  profit 

fron th« occurring market   oossibilities.   This   is 

concluded  fro»  the  following  observations.   The 

export prie«   for   certain products  has  been   fixed 

by  th« government  and  is  valid   for  the  whole  year 

ind«pently of  offer and demand.   However,   at  the 

local market«  the prices   for   the  same  products 

ar«   fluctuating   considerably  as  shown   in  table  9. 

Tabla f. 

Prleet of a«l«cted products  at  the export and 

local market. 

Product 

Price« in FG/KG 

export prices     price on the 2) 
Harbour of Conakry local market 

banana« 

pine-apple 
citrus 
man§© 
avocai© 

35 

9o 

23 

loo 

55 

3o-7o 

3o-13o 

15-60 

125-150 

3o-8o 

1) price fi«ed by th« «tate 

2) own inquirí««. 
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The  fluctuations on  the   local  market   are   leading   to 
the  fact   that   also  the   products of  export quality 
are offered   at  the   local   market,  as   soon  as  local 
prices  are   risina  above   the  export  price.   Also  the 
reserve  is   true.  The  sale  on  the local  market  is 
carried our   partly  directly   (producer   -   consumer), 
partly via   agents  or   through  the Stateoraamzations 
O.C.A.   (Office  de fognereialísatíon  des   Produits 
Agricoles)   and  ALJMAd   (Enterprise Nationale pour 
l'Alimentation né ner.ile)   which also   take   care of 
the transport   (e,a.   Kindia   -  Conakry). 

The export  of   agricultural   oroducts   is   exclusively 
in  Lands  of   GUId'EXPORT  which     as a  government's 
company,   is   subordinated   to  the Ministry  of 
Commerce.   The  products   destined  for   export must 
comply with   a  certain   standard quality.   Tabic   lo 
gives a picture of  the   actual  exports. 

2.3.5  The market   for agricultural  means of  production 

Contrary  to  the  inland   trade of agricultural pro- 
ducts,   the   trade of  actricultural means  of  pro- 
duction  is   corrroletely   in   hands of state   companies. 
All  the  agricultural  -ean«;  of  production  are im- 
port products   (chemical   fertilizers,   pesticides, 
equipment  etc)   as   far  as   the distribution of 
these means  of production   state-,   semi-state- 
school  farms   and cooperatives  are  favoured in 
such a way  that  for  the   individual   farmers nothing 
is  left.   Apart   fron this,   the  individual   farmer 
can hardly  act as  a purchaser 
because of   liquidity problems. 
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This  doesn't mean   that  the  effect of  fertilizers 
is  unknown to  the   farmers.   If  a  sufficient quan- 
tity of  fertilizer  would be  at  their disposal,   a 
small  part of  the   farmers would  spend money   for 
fertilizer.   (See  point  2,3.3). 

In   table   11  the quantities  of   fertilizers  are 
shown which have  been  imported   in  recent  years. 
The quantities  shown   in  table   11   are  not  com- 
plete  because  the   imnorts of   large customers, 
as well  as the quantities  received  from Tech- 
nical  Assistance,   are only partly  included. 
Any way  it is  clear   that  the   imported  ferti- 
lizers  are neither   in composition nor  in quan- 
tity  in accordance   with  the   real demand. 

2.4 Evaluation of marketinq possibilities of 
compost in agriculture. 

The market possibilities of compost are depending 
on a number of factors.  Especially the price of 
compost,  the relevant areas,   its effect on pro- 
ductivity and the  organizational problems,   like 
extension and transport,  are of great interest. 

2.4.1 The price fixation   for compost. 

In this case the fixation of compost prices plays 
a keyrole and therefore has to be considered from 
different angles. 
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- The price must be low enough to draw the 

attention of the farmers osneoially during 

the introduction period find may not exceed 

the financial possibilities of the culti- 

vators. 

- The price must be hiqh onouqh to cover the 

total costs of the compost plant, 

- There must exist a reasonable relation 

between its nutritive value and its yield 

increasing effect. 

Apart from this it should be taken into consideration 

that using compost means ninnor additional costs for 

the farmere (distribution, storino, auxiliary weans, 

transport etc) . Concluding the description» in chap- 

ter 2.1 of the nutritive value per ton cowpost can 

be evaluated at 2.26o FG, which is comparable to 

the prices of chemical fertilizers. However, for 

the individual farmer the compont should be chea- 

per, so that he will be able to b Mr the necessary 

additional expenditures for distribution (esti- 

mated at about 3oo FG/ton of compost) and trans- 

port. For transport cost« one should count upon 

25 FG/ per ton/km. Up to a distance of 22 km, 

transport  costs amount to 56o FG per ton, so 

that the price «x factory could amount to 2.2io FG 

- (56o + 3oo) » 1.4oo FG/ton of compost. 
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This  price of   1.4oo   FG/ton of  conpost  seems  rea- 

sonable   to be  recommended  also   from   the view of   the 

compost   plant's  economy.   In  the   first   years  of 

operation,   production  costs per   ton  of  compost 

will   be  above   1.4oo   FG/ton,  but   when   the  onera- 

tine   capacity  increases   the production costs per 

toi  of   compost  will   decrease  below   1 . 4oo  FG  so 

that   soon an equalization of  the  accrued   losses 

will   be   reached  ând   later-on a   profit  can  be ob- 

tained    (see  table    15). 

2.4.2  Areas   suitable  for   comnost  application. 

The  application of   compost   is   not   unknown   in  ':he 

investigated  region.   Numerous   farmers  asserted 

that   they would  buy   compost   if   the  possibility 

was   there as  the  existinq  "comoost   piratery" 

»how«.   This expression  cones  from the  State 

Hygienic Service   and meani the   illeaal utili- 

istion  of various   »olid waste material  from the 

r«fus«*-dunp.   For  one  truck-load   (4   tons)   of this 

not quite d«eayed  material  in which many metal 

and glass piecet   up  to  4.ooo FG   is  paid.   Main 

consumar are  the  Municipal Parks  Service  and 

owner»  of private   gardens.  Newly  gathered waste 

it  «old by the garbage  truck drivers  to diffe- 

rent   farmers around  Conakry.  As   the   compost  sure- 

ly will  be more expensive than  the   illegally 

bought   and relative  poor waste,   there will   remain 

the   liquidity problem  for the   farmer. 
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According to our own investigations, the agri- 

cutural acreage suitable for compost application 

is relatively small and will hardly exceed lo % 

of the total area, the remaininq 9o % not being 

cultivated.During the dry season, 5o % of the 

existing agricultural acreage can be reached 

by trucks. 

In order to underline the influence of the com- 

post application on the crop yields and at the 

same time not to exceed the financial capacity 

of the farmers. An amount of compost of 3o tuns/ha 

is recommended for a three year period. 

The areas accesible by trucks nearly correspond 

with the areas in which comDost annlication is 

needed. With the increasing general development 

it can be assumed that the traffic accessibility 

will improve, or else that the compost application 

per ha could be increased in the course of time. 

Besides 3o tons/ha in a 3 year term is considered 

to be a minimum. Table 12 contains a comparison 

between the compost quantity and the disposable 

acreage. 

The required areas stated in table 12 must be served 

otherwise possibility of an economic application of 

compost is hardly possible. If it will be necessary 

to include the more distant regions for compost 

utilization, where transport costs will increase 

and automatically the compost orice will rise. 
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If,   during  the   first  period  the   amount   of   compost 

consumed   in  agriculture would  be   less  than   its 

supply,   we  propose  to make   use?   of   the  possibility 

of  compost   application  in   the   municipal   reaion 

(as  shown   in   the   chapters   1.4   and   2.2). 

2.4.3   The   feasibility  of   compost   application   to 

different  crops. 

For  the   feasibility   analysis   it    is  necessary   to 

know the  specific  yield  increati n<.i effect  .jf   com- 

post application  to  different   crops   'net   yield 

surplus  of   compost).   In  spite  of   intensive  efforts 

it   is   impossible   for   the  expert   tearr  to   state 

any data  from   research or   locai   experience   con- 

cerning  the  use  of   fertilizers.   The competent 

institutions  do   not  dispose  of   such data.   The 

only  results  of   research  come   from a  rice-project 

in  the alluvial   coast plains  but   they  are of   no 

use  for  the  compost  application   in higher  situated 
regions. 

In  table   13  the   inverse way   is   taken.   On  the  basis 

of data of  some   selected crops,   it  is  shown which 

minimal  yield  surplus has  to be  obtained  in order 

to  compensate   the  surplus  costs  of compost  application. 

A comparison   is  made between  cultures  such  as  rie« 

and maize,   as  well  as cash  crops   like potatoes and 

pine-apples,  which are not  yet   cultivated on   large 

scale  in  the   investigated  region. 
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Table   12. 

Amount   of   cont'ost   and   r>>"p.i i r* -d   aar icul * -.ira 1    acreage 

(supply   and    Jemand) 

1 9 7 i 1 9 74 10 7' 19 8o 

Garbage   product ion 

Tons/year ì( , 5oo ?8.2oo 4 1.ooo        5 5.ooo 

Compost   proiiact ion 

tons/year 2i.2<>o        24. ^oo 26. loo        IS.ooo 

Required   ano 

(ha) 

application = 3o tons/ 
ha/3 years 2 . 'i/o 

applicati on   =   5o  tons/ 
ha/3  years l.19o 

2 . 46o 

1.47o 

2.61 o 3.5oo 

1.57o 2.loo 

Potential   area 

(ha) 

exist ina   areas 
2) 

4 . 6oo 
3) accesible;   for   trucks'    2 . 4oo 

4 . 6oo 

2 . Soo 

4 . 6oo 

2. 6oo 

4 .600 

3. 5oo 

1) Amount   of  compost   =  amount   of   town waste  minus   15  %   (non 

compostable   ratio),   rest   minus   25   è  comoosting  losses. 

2) At ¡«tos 'ut according to own estimations and in accordance 

with th.* agricultural institutions, not more than lo % of 

the  t^tetl   investigation   of  area  can  be  used   for  agriculture, 

3) At   present   about  half  of   the  agricultural   area can be 

reached  by  5   tons   trucks   at   least  in   the   dry  season.   It   Is 

assumed   that with   continuing  qeneral   development  the 

t1 a !f1c   sit uat ion   will    imnrove. 
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Tai.il.--   13   should   not   be   regarded   as   an   exact  eco- 

nomic   comparison  because  each   crop   nos.»,   different 

iena:.d s   on   f.i.   fertility of  tdm;   soil   and   ano un t 
c:   "•'• 'rk-   Yet   it   is   shown  which   facts   must   be  taken 

into   consideration  with   regard   to   the   application 

-"*   ovo,! est   under   the   circumstances   m   the   investi- 
::Jdt'"":   re-jion.   The   following   conchasions   can  le 
st ..i't... d : 

- V-n   the   compen ;ation  of   the   costs   of   compost 

.-it pi i cation  a    'onsiderable   yield   surplus  oust 

d.    'obtained.   Tie   surplus  ditfV-rs   accordino   to 

trie   various   cr)ps.    It  should   be   .-Al   the  higher, 

the   lower  the   oresent  gross   yields    (yield  x 
price)   are. 

- Especially   the   subster.ee   cultures   demand  ex- 

tremely  high  y  eld   surplus   to   compensate  the 

costs   of  comport  application.   But   if   For  com- 

pensating  compost  costs  a  yield   surplus  above 

trian   25   1   is  needed,   the  compost   application 

as  a  single measure  scarcely will   suceed. 

- The   application  of   compost   could   bo   feasible 

-•specially   for  cash   crop products.   But   "these 

"too j s   are   not  yet  generally  cultivated   in  the 

higher  situated  regions   (potatoes,   tomatoes, 

encumbers,   carrots,   lettuce  etc). 

So  the   problem arises  that  f.i.   for   1975   about 

87o  ha   'see  table   12)   will  be needed  to   take 

care  of   the  produced  amount of  comnost,    (26.loo 

tons  of  compost   :   3o  tons/ha  =  8 7o  ha/vear). 
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But  the   largest part  of   this  area  is   still  culti- 
vated  with  subsistence   crops   for  which   feasibility 
hardly   can  be   reached    (according   to   table   13). 

At  this   place   it   is   useful   to  discuss   the  market 
situation once  more. 

According  to  our  numerous  discussions   with  the 
competent  institutions  we  can  conclude   that at 
present   the  market  of  Conakry   is   not   sufficiently 
supplied  with   and   that   therefore   the   high   trans- 
port  costs  from Kindia   (a  distance of   about   15o   km) 
become   profitable.   The   hiqh  population   increase 
(4,6   %   per year)   will   especially  accentuate  this 
tendency  for  those  products  already   supolied  in 
unsufficient  quantities   such  as  not atoes,   toma- 
toes   and  carrots. 

The  cultivation of  these  products  at   na :ural  con- 
ditions  can only be expanded   in  the   investigated 
region when soil  improving measures  are executed. 
The  application of  compost  comes   in  the  first 
place  because  of  its   simultaneous   fertilizer and 
soil   improving  effect.   Apart   from this   :he water- 
holding  capacity  is   increased  and  the   soil  erosion 
cortroled.   In other words  the marketing possibili- 
ties of  vegetables can  only be  realized after the 
application of  compost.   Likewise  the   application 
of compost becomes profitable  by  the   cultivation 
of vegetables.   In  this  process of change the 
extension service will  be of great   importance. 
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2.4.4   The   importance   of   aoricultural   extension. 

An   intensive   professional   ad-.'isory  eoard   -if   the- 

farmers  by  an   extension   servier-    loes   not   exist 

or  else  has   newly  been  established   'the   really- 

useful  extension  work  done   by   the   r^urucinal 

officials   cannot   replace   the   orofessional   coun- 

seling by  an   expert   team).    Its   .iettai   staff 

and   its  provision with  means   is   so   Unit" !, 

that a change  of  present   farming  beha\'ie-'ir 

can  hardly  be   expected.   However,    indications 

exist  that   the   population   is   in   fact   extension 

minded as  the   rice  nroject   at   te>-  mangrove 

coast of  the   Conakry  peninsula   is   show ina. 

Äs   far as  the   application  of   connost   is   con- 

cerned  it  will   be   inevitable   to   hâve   a   small 

expert  team  study  this  problem.   Such  a   group 

should start  with  experiments   in  order   to  get 

experience and  to make  the  application  of  com- 

post more popular.   In  this  way   right   after  the 

start of  the   compost oroduction  there  will  be 

an  actual  compost demand. 

Apart from their professional preparation the 

farmers should also financially be enabled to 

buy the compost, äS the experiments with fer- 

tilizers will   show,   the  application of   compost 

will be more  a   liouidity  then  a   feasibility 

problem. 
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Scerai \ > > o--, » hi 1 i t íes exist; 

1. Tiio compost can be subsidise--! at a decreasing 

reite by the Government of '/linca during the 

first Ì-4   ye ars, Fo r instai', ce : 

1st vear ; The farmer cays loo Pi/ton "Arapro- 

va 1 tax" plus t r a n s t ,<> r t. co s t s . 

2nd vear : 6oo FG/ton o lus trar.sr~.ort costs. 

3rd vear ; 1 . ooo FG/ton plus Tarisport costs. 

4th year:   all costs included. 

2. The conpost is delivered wholly •" r oartìally 

on acernment credit. Tne farmers will there- 

fore he  obi iced to 

a. agree to a detailed cultivation programme 

b. effect repayment by delivery of nroducts 

at harvest time or by cash payment after 

the harvest. 

For the first few years the state will guaran- 

tee the nurchase of the products at fixed mini- 

mum prices and assure viability for the farmer. 

The introduction of compost use will be means of 

field demonstrations, pilot-plots and a general 

extension service. 

2.4.5 Transport problema. 

Current transport costs of 2b   FG/ton/km are in- 

cluded in the calculated purchase price of the 

compost. 
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Table   14  shows that  4-6  trucks  are  needed  for  the 
transport of the compost.   It  is assumed that trans- 
port  is possible  25o  days  a  year  if well organized. 

Table  14. 

Transport volume  for compost  delivery. 

Qty of annual covered   raod number of number of 
compost/ required distance   per trips/day trucks 
year   (in trucks-loads year   (35  km (25o days (5 trips/ 

Year tons) (â  5  tons) per trip) /year) day 

1973 23.200 4.64o 162.4oo 19 4 

1975 26.loo 5.25o 184.0OO 21 5 

198o 35.000 7.000 24 3.000 28 6 

Inquiries have shown that  at present  no private enter- 
prise exists which  is capable of supplying the re- 
quired transport capacity mentioned above.  There are 
sufficient private transport   firms which would accept 
longterm transport orders  - even for  less than  25 FG/ 
ton/kmf but their trucks are   in such  a bad condition 
that they cannot be relied upon for  permanent use. 

For these reasons the experts propose to leave the 
sale of the compost to the plant which should distri- 
bute  it with its own vehicles   (a minimum of  2 trucks) 
at  least partially and give temporary limited con- 
tracts to local transport  firms. 
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In this way the risks of delivery shortages 

at peak periods will be minimised and at the 

same time private transport enterprises will 

be able to participate. 

The marketinq of the compost is essentially a 

transport and extension problem. It should be 

solved by the compost plant in coopération with 

the regional agricultural instructions. 
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stan'oo;   thereby   they    »re   oiok.<n   down   under   the   in- 

fluence   of   hacto id,   chote»    iunci   and  other   soil 

m i c i:. ••   o r a á n i s n s   .t n d   t r et o s !" « • r r ed   i n t < •>  a   s t. a b i 1 i z e d 

form.   Fr OP.  this   torn  the"   can   be   roass imi lated   into 

the   natural   evele    if   "o«uenio   matter. 
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Two  courses  of   the   natural   decomposition  process 
can  be   distinguished.   An   aerobic  decomposition 
and  an   anaerobic  out refaction.    In  the   aerobic 
decomposition  process   the   oraanic  matter of 
facultative  aerobic  and   mainly   thermophilic 
micro   organisms   is   transformed   into  a   stable 
form  of   humus.   Considerable   quantities   of   oxy- 
gen  and  energy  are   respectively   assimilated   and 
produced.   The3   oraanic  matter   is   not  objectionable 
since   it   is   rendered     aseptic,   under   the   influence 
of   the   developed   heat   and   can   be   used   in  aariculture 
with  excellent   results. 

In  the   absence  of  oxyaen   the  dead oraanic  matter   is 
transformed by  ar aerobic  nutrc-f act ion   whereby  the 
organically   fixed   nitroaen   is   transferred   into or- 
ganic   acids  and  ammonia.   A   considerable  cart   of 
the  organically  fixed  carbon   escapes   as methane. 
At  the   same  time   the  unoleasant   smelling gas  hydro- 
gen  sulphide   is   formed.   Only  a   small   quantity of 
heat   is  produced  under  the  anaerobic  putrefaction 
process  and bacterial   'purity'   of the  material 
cannot   be  assured. 

Compared with  the   natural  process of   decomposition 
of organic matter  composting  has  the   considerable 
advantage that  the  decomposition process can be 
controlled by biological  and   physical   measures. 
Therefore  the  purposes  of  composting   town waste 
are : 

-   to make   the  material  aseptic by   controlling 
the temperature  range. 
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- to produce a high quality product for agri- 

cultural use by controlling the decomposting 

process. 

- to   accede   the  natural  decomposition  and 
fermentation process. 

3.1.2  Possible  methods  of  comoosting. 

All of   today's   composting methods  can  be   fundamentally 

traced  back  to  two main  systems: 

- The   system of  windrow  composting 

- The  system of  connostinq   in   closed   fermen- 
tata cells with   the  control  of   temperature, 

moisture  or  air. 

The  advantage  of  the   fermentation cell   compostine! 
lies   in  the  system's   indépendance of  the  external 
climatic conditions,   in  its  small  spatial   require- 
ments  and  in  its  comparatively   limited   labour  re- 
quirements.   In  addition,   the processing of  substan- 
ces normally  slow to  decompose   is  speeded  up.   The 
control  of the  decomposition  process  requires  con- 
siderable  technical  expertise,   since complicated 
technical equipment  is  necessary,   requiring  a 
corresponding   investment.   Th~  minimal  duration 
of the waste material   in  the  cells  is  governed 
by the  time needed to  sterilize   such material. 
Therefore the  capacity of  this   type of  plant can 
only  be  increased by  the  installation of  additional 
fermentation cells,  with all  the  required  technical 

accessories. 



67. 

The technical requirements for windrow composting 

are essentially less. This system uses natural 

climatic for the decomposition process. The slower 

operation of this composting process gives rise to 

a greater spatial requirement than that of cell- 

composting. Material left to decompose in windrow 

requires frequent turning which gives rise to a 

comparatively higher labour requirement. The ca- 

pacity of windrow composting does not depend so 

much on the duration of the actual composting 

process but rather on the capacity of the pre- 

paration plot. However the capacity of these 

plots could be doubled or even tripled without 

installing additional units by a change to shift- 

work. Labour requirements will increase accordingly 

which may be favouable in countries with underem- 

ployment . 

For th« »«lection of the most suitable method for 

a certain town there is a number of criteria, to 

be considered. The most important are: 

- the composition of the waste material 

- the prevailing climatic conditions 

- the are« available for the foundation 

of plant 

- the availibillty of labour 

- the potential extension capacity. 

Most of the Conakry's waste material consists of 

plant residues, which are easy to compost in na- 

tural way, after adequate preparation and deeo«~ 

posting. 
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Th« warm humid tropical climate contributes to 

the comparatively rapid decomposition of the or- 

ganic matter. Even in the dry season when the 

humidity, necessary for decomposition is approa- 

ching minimum, the process can continue. Low 

population density and low soil fertility in 

the Conakry area make available larqe areas of 

land for the process. 

In the future the unemployment now prevalent 

in Conakry, will increase through intensive 

Immigration from the Hinterland. The industria- 

liiation meant to absorp the immigration flow 

in th« region is developing only slowly so that 

th« creation of additional employment is always 

viel come. 

Given the general shortage of foreign currency 

In Guinea, the degree of utilization on im- 

ported equipment is of special importance and 

it li advantageous to future import« of machines 

and equipment in favour of local and labour. All 

mentioned criteria and local conditions support 

the choice of using the windrow composting system 

for the town refuse of Conakry. 

3.1.3 Technique of windrow composting. 

The proposed composting system for Conakry- 

town th« actual composting process is preceded 

by the technical preparation of the waste ma- 

terial. Its purpose is to separate from the 

town waste those elements which cannot be com- 

posted . 
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By reducing the dimensions of the compostable 

matter so that a larqe contact-surface is offered 

to the microorganisms, the decomposition activity 

of the material should not be reduced to such an 

extent that it will compact in the compost win- 

drows and thereby exclude the oxyaen needed for 

the decomposition activity of the microorganisms. 

It this happens the aerobic decomposition process 

will change into the anaerobic putrefaction process 

with its disadvantageous and unpleasant symptoms. 

The separation of the bulky, non-compostable ele- 

ments e.g. wooden and metal parts, bottles, heavy 

stones etc. can very well be done by hand at a 

conveyor belt, so that the succesive units are 

not overloaded. Tins and other small iron «arts 

can simply be separated by electro-magnets and 

made into parcels by small scrap-presses. 

Although no sales market for by-products exists 

at this moment (compare 1.1.4), the Government 

of Guinea considers it desirable to collect the 

pressed iron scrap and non-iron metals for 

occasional sales (either for export or as raw 

material for future ironsmelting works in Guinea). 

The preselection of material obviously unsuitable 

for composting is followed by the pulverization 

of remaining material and the screening of the 

larger, non-compostable elements. Finally after 

screening the heavy and non-compostable elements 

e.g. stones, glass and of china pieces are se- 

parated (by means of a centrifugal machine) for 

storage. 
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The screened material then consists almost 

exclusively of compostable organic matter, 

which has then been prepared for the actual 

composting process. 

The composting of the prepared material takes 

place on the composting grounds in the opon air. 

The material is piled up in windrows of 1,5 m to 

1,8 m high and any lonqth with triangular cross 

sectioni Here the first decomposition process 

takes place and the heat generated renders the 

material aseptic. It is aenerally sufficient 

for temperatures of 6o - 7o C to be maintained 

for 4-5 days. 

The decomposition activity of aerobic microorga- 

nisms requires a quantity of oxygen which infil- 

trates into the loosely piled windrows with the 

air. However,  during the storage period the ma- 

terial is compacting more and more and this affects 

the absorption of oxygen. As an oxygen deficiency 

can lead to a change from aerobic to anearobic 

decomposition with its unpleasant by-products: 

formation of methane, hydrogen sulphide, and 

ammonia) it is necessary to turn over the wind- 

rows periodically, so that the material is 

supplied with oxygen. As the decomposition 

process causes a reduction in volume, 2 wind- 

rows can be piled together to make one single 

windrow. 
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After having  turned over  the  organic   substance   2-3 
times  is  decomposed  enough  to  produce  a  stabilized 
numus,  which  can  be  used  successfully   in  agricul- 
ture.   Depending on   the   season   (dry  and rainy  sea- 
son)   in  Conakry  the  period   for   the  active   sta- 
bilization  of  compost   should  take   about   4-6 
weeks.   However,   as   the  compost   cannot be  utilized 
regularly over the whole year,   if   is   necessary 
to construct a  compost   storaao  area   next   to  the 
composting  ground,   where   the  conrost   remains   un- 

til   final   sale. 

3.2   Selection of  the  plant   site. 

3.2.1   Essential   local   requirements. 

Selection of the   compostinq  procedure automatically 
raises  the  question of  a  suitable  site  for  the 
plant.   However,   before  solving  the  site  problem 
the necessary ground  space  requirements have  to 

be determined. 

Gotaas   (Harold B.   Gotaas,   Composting,  Sanitary 
Disposal  and Reclamation or Organic  Wastes,   WHO - 
Geneva  1956)   states  that  ground  soace requirements 
for windrow composting with a daily  capacity of 
5o tons consists  of a minimum of o,6 ha  for 
buildings,   factory'   and  roads  and o,4 ha   for 
composting.   For each extra  5o ton of daily 
capacity   local  requirements   for buidlings and 
streets will increase by o,l  ha and  for com- 

posting  grounds  by o,4  ha. 
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Stickelberger   {D.   Stickelberger:   The waste   material 
of  a settlement,   its disposal   of   utilization,   trial 
of  a  representation  of   the  relations,   Heidenheim   / 
Brenz   1966)   arrives  at   similar   results,   suggesting 
that 
day, 

2 that o,15 m     is needed   per kq   cf  waste-capacity  per 

However,   these data  should be   considered  minimum 
requirements.   In  the data no   area   is   included   for 
the  sanitary   storage of   non-connostable  elements. 
When  the  storage  of   the   remain i nq   non-compostable 
substances   is  projected  on  the3   site  of  the   com- 
posting plant,   as   planned  for   the   city of   Conakry, 
this  deposit   area  must   be added  to   the   local   area 
requirements   for  the  composting  plant.   Further- 
more  the  annual  increase  of waste   should   not   be 
neglected in   the planning.  As   the   capacity  of 
the plant proposed   for  Conakry,   could be  doubled 
by  the  introduction of   a  second  shift,  the 
corresponding additional  composting  and deposit 
area should be projected,  although  the  final 
layout of the planned area can be  designed   la- 
ter on. 

2 When one accepts  the norm of   o,2  m    per  kg  of 
delivered refuse per day  for  the  composting 
plant including deposit  area   for non-compost- 
able substances,  then a  surface of  about  2  ha 
is enough for the   tune  being.   However,  the 
requirement« will   increase with the  increase 
of  the town's  refuse programme   (compare Tabi«  4) s 

for   1975: 2,8 ha 
for   198o: 3,7  ha. 
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To  have   enough   available   snare   for   the   future,   an 

area   of   about    <>   ha   should   be   reserved   to  be  pre- 

pared   for   the   foundation   of   the   composting  plant 

for   Conakry. 

3.2-2   Exapi ne d   niant   site s . 

For   the   installation   of   the   cornost i na   niant   3 

Locations  were   po,p-s«.oi   by   the   Jo-cmrcn*   of 

Guinea   for   a   closer    intestinaler.: 

- the   area  c f    the   r; resent    refuse   durre   in 

Ken ion. 

- a   surface   dépression   in   t lie   no i ahbourhood 

o f   t h e   vili a ae   K o 1 ona. 

- a   site   in  the   proposed   industrial   area   in 

the   neiahbourhood   of   the   village  of   Matoto. 

The  acreage of  all   3   locations  would  be   sufficient 

for  building   the   composting plant   as  well  as  the 

installation of  a  well-ordered  deposit   for  the 

residue  materials   during   the   immediate   future. 

The   site   is  characterized by  an excellent   location 

for   the  collection  of   the waste material.   The  maxi- 

mum transport distance   for waste material  does   not 

exceed   lo km,   and   the   roads  to  the   refuse dump   are 

in  good  condition.   The   services  necessary  for   the 

composting  such  as  electricity  and  water are  avail- 

able   in  the   immediate  neighbourhood  thus minimizing 

service   investmentcosts.   The  only   technical disad- 

vantage of  this   location  is  the comparatively   long 

distance  to  the  compost   consumers. 
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The  road to  this site  over  a  distance of  6,8 km, 
is in  such  a  terrible   condition,  that  it  only 
can be used during  the  dry   season by cross 
country vehicles.   During the   rainy season  the 
access cannot be guaranteed at all. Compara- 
tively high investment would be necessary to 
éliminât«   this disadvantaqe   if  the traffic  into 
and out of  the  factory   is   to be quaranteed. 

In addition  the  site   is on  a   15  %   incline 
towards  the  river which  supplies  the villages 
of Kolo,   Caloum,  Hamdalaye  and the state  re- 
search     farm of  Ratoma with  drinking and  do- 
mestic water.   About   2oo m downstream there  is 
a lin« of wells  for  the  mmicipal water   supply 
with a pumping station which  is pumping  the 
w«t«r from th« wells  to the  town-network of 
Conakry.   Pollution of  river  and well water 
cannot be definitely excluded because of 
possible hieh daily rainfalls and th«  In- 
stallation of a refuse dump and a compoetinf 
plant cannot be recommended at this sit«. 

The third possible site,  proposed by the 
Government of Guinea,   is situated in th« 
VIII arrondissement of th« Conakry refion 
and planned to be an  industrial development 
tone, the enact location is not fined yet. 
The proposed industrial area  lies south of 
national  road No.   I  and starts directly be- 
hind the airport G'lesala at km li.  It  is 
about S km ionq and about  5oo -  loo© m wide. 
In the south east the  industrial area  is 
bordered by eittensive swamps which partially 
comprise an inundation ion« of the Atlantic 

Ocean. 
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As  far as  km  19  the   industry has already  been 
installed  and  the  sites   are  reserved  and   for 
two more   industrial  projects surveyed.   The   re- 
served areas   are destined   for the installation 
of pottery  factory  and   the  new municipal  ga- 
rage buildings.   Because   the pottery  factory 
will be  built  at  the   side  of  the national   road 
and does  not   need  the  whole width of  the   in- 
dustrial   zone,   the  southern  neighbouring   area 
is well   suited  for  the   installation of  a  com- 
post  plant  and  the  deposit  of the non-compost- 
able parts  of   the  town  waste materials. 

The  conditions   for  the   installation and  the 
management of   the  compost  plant are  almost 
ideal: 

- The  road  and  traffic  condition« are  very  suit- 
able  for traffic  into  and out of the  factory. 
The approach to national  road No.   I  is good 
as far at  the pottery   factory. An approach 
to the  compost plant   is planned at the west- 
side of the  future  pottery factory.  This 
street will  serve only  the traffic to and 
fro» the  compost  factory»  so the intensity 
of use will  be  low.   Although the bearing- 
capacity of  the soil   is  sufficient   (rocky 
subsoil  covered by erosion material) ,  a 
bitumenlayer  is proposed because of th«  dust 
problem during the  dry  season, ht a strMt 
length of   15o meters,   a one-lane approach 
will be sufficient  with  a lay-by halfway 
down. 
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•  The   supply of water   for  the  factory   is  guaran- 

teed  by  a water-pioe   (diameter   3oo)   traversing 

the   northern part   of   the  proposed   plot,   coming 

from  the  Kakaeiima   district.   Although   this ori- 

ginally  surface  water   is  not  chemically  pre- 
pared,   it  has  been   filtered. 

The   comparatively   small   quantities   of  water 

needed   for  the   factory    (for  cleaning   ourposes, 

occasionally  humidifying   the   compost   and   for 

fire-services)   can   easily  be   taken   from  this 

pipe.   Originally   the   pine  was  made   for   the 

water   supply  of   Conakry,   hut   a   few   years  ago, 

it  was   replaced  by   a   pine  with   a   higher  pro- 

duction  capacity    (diameter   ?oo) . 

The  electrical   power   can  be  taken   from  a draw- 

off  cable   froir  the   main   circuit   from  Grand Chutes 

to  Conakry.   This   circuit   passes  only   80 meter« 

from  the west  border   of   the   factory  plot  and  has 

a voltage of  lo.000.   The  carrying  capacity  is 

more   than   5oo kVA,   which   is much  higher  than 

needed   for  the  comoost   plant.   The   alignment 

of  the   feed cable   to   the   factory  can   follow 

the   inspection  road   for  the water   pipe.   Ori- 

ginally  the  draw-off   cable  to  the   factory was 

meant   for  a quarry  plant.   The   latter  dant  ha» 
been  taken out  of  ©Deration. 

No direct  danger  to  man and animals  exist by 

•oil-   and  surface  water pollution   from  the 

compost  plant.   The   soil is  very  permeable 

and quickly  absorbs   the rain-water. 
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The  water flow direction   follows   the   aeneral 

mclinatio n   of   t h e  <•> i • e a :   n o r t h   s o u t h   t o   t h e 

Atlantic   Ocean,   The    in'M   ¡et'.veer,   the   t lar.t 

and   the   ocean   is   .1   swirin   dita   ci", i    in inhabited. 

Problems of smell .ir. ; i ist arc rot expected 

at the plann»''! s 1 ¿<- of t he ciani- ¿m J method 

of   compost- 1 n.:, 

The  advantages   an Ì   d 1 sadvan t dies   of   t hr   different 

locations   were   discassed   t oae t :ior   wit. r;   the   Ministry 

of   industry»    th-    Hoalv.   .Se-fice   aro   administration 

of   the   region   \'or.a<ry   ìCC   1 *    was   den led   tha*   the 

location   in   the-   in ¡.striai   ¿orr   sec, id   be   reserved 

for   the   instaba* ni.  -c    the   •-• »rrost    'dant    «5   the 

most   s u 11 a b 1 »..   site.   A l   f. : 1 e   s a r e   * 1 ne   t h e   t o pò - 

graphic   deoartrent   was   charged  wit.-,   the   survey 

of   the   location.   The  •ar   an î   cross   sections  or 

the   field   proposed   fer   *-.he   compost   riant   are 

shown   in   figure   2   and   3. 

3.3  The  layout  of   the   compost   plant. 

3.3.1   The  layout  of   the   technical  equipment. 

The  criteria   for  the   layout  of   the  compost   plant 

are: 

- the   size of   the  available   lot. 

- the   required  capacity  of  the  compost  plant. 

The size of the area which had been reserved by th« 

Government of Guinea for the compost plant is about 

6  ha and will  he  sufficient   for  comnostinq  in  the 

next decades as well as for the deposit of the non- 

compostable   residue. 
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19. 

In regard to th« increasing quantity of wast« 

material it is proposed to plan the compost 

plant for a shift capacity of L5o tons of refus«. 

Then th« total exploitation of the shift capa- 

city will be reached in the year 1977. If the 

quantity of waste material increases in sub- 

sequent years a second working shift will have 

to be established. The preparation of the gar- 

bage for the composting should be done in two 

parallel process-lines in order to guarantee 

that there is no halt to the whole treatment- 

process if single machines are temporarily 

defective. A corresponding flow sheet is shown 

in diagramm 4. 

On arrival at the plant the total waste material 

is weighed on the weigh-brldge and th« weigh re- 

corded. These records of garbage quantities form 

the basis for all further investigations by the 

management. By weighing the compost which is lea- 

ving the factory one can obtain a good measure 

of the compost yield, At the same time the record 

of the weights form a basis for the cleaning system 

between the compost plant and the administration 

of the region. The compost plant reeruires 14© WQ 

per ton of town waste (see section 4.1). 

After recording the waste materials are dumped 

from the collecting trucks into the deeper gar- 

bage bunker. The garbage bunker forms a stabili- 

sation reservoir between wast« material supply 

and waste material processing. 
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With its aid it Is possible to control the waste 

material supply which is spread unequally over 

the whole day into a continuous flow for the 

treatment (as mentioned before the treatment 

of the waste material for the proceeding com- 

posting is carried out in two different parallel 

processes with a capacity of lo tons waste ma- 

terial per hour each) . The volume of the garbage 

bunker must be sufficient to contain a whole 

day supply of garbage. On the other hand the 

waste material bunker must not be too large, 

as the garbage will rapidly start to ferment 

under the local climatic conditions if left 

in the waste material bunker for some days. 

A waste material bunker with a volume of 

about 4oo m3 will be sufficient for the waste 

material quantity in Conakry. 

By means of an excavator which can reach every 

»pot in the bunker the garbage is brought into 
tn* dispatch funnels of the two process-lines. 

Under these dispatch funnels shaker conveyors 

or other similar distribution elements are 

placed, which supply the sorting conveyor-band 

with an equal and continuous quantity. Solid 

waste material parts can be removed by hand. 

Iron parts can be removed by electro-magnets 

fixed beyond the end of the sorting conveyor 

belts and via a chute they reach the filling 

funnel of the scrap press which is the Sì 

for both treatment lines. 
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From the sorting conveyor belts the sorted 

waste materials reach the pulverizer and 

screening installations which form the main 

part of the real preparation process. Larger 

parts of the garbage are partially pulverized 

and separated as non-compostable residue ma- 

terials. The screenings from 6-8 cm diameter 

pass a second screening device where cart i- 

cularly non-compostable solid materials such 

as stones, glass and earthern-ware are sepa- 

rated from the compostable material. 

3.3.2 Construction lay-out 

The soil of the area nlanned for the compost 

factory consists of rocky- and coarse-grained 

material with a satisfactory carrying capacity. 

The contructional arrangement can be divided 

into 4 main(elements excluding supplementary 

constructions for the plant-area such as fen- 

ces and roads). 

- The weigh-bridqe-house 

- The waste material bunker 

- The machine hall 

- The compost deposit. 

Technical notes and details are to be found in appendix 6 

The weigh-bridge-house should be situated right 

at the entrance to the proposed plant area so 

that the whole administration of the compost 

plant can be housed besides the weigh-bridge 

room. The night watchman's hut should also be 

located here. The proposed construction is 

a one floor building, possibly made of pre- 

fabricated parts and with a basal surface 
2 of about 2oo m . (dimensions lo x 2o m) 
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The garbage bunker   is  situated  in  front   of  the 
machine  hall  and  occupies   the whole width.   It 
should be  contructed as  deep bunker with  re- 
inforced  concrete.   Its  denth must be calcu- 
lated  so  that   the   required  volume  of  about 
4oo m     is   lying   beneath   the  supply ramp  where 
the waste material   trucks  dump  the garbage. 
(dimensions   2o   x   6   x   3,3   m) 

The support constructions   for  the  grab   excava- 
tor,  which  supplies   the  two treatment  process- 
lines  with waste  material  will   have  to   be  above 
the garbage bunker.   The  operational area  of   the 
excavator  reaches  over  the  entire  bunker  surface 
and is  sheltered  by  a  roof  and  side shields   against 
the weather. 

The treatment  process machines must be  placed  in 
a substantial  building which can  be of   steel  con- 
struction.  The   size of  the machine hall  must  be 
such that  the  central  control  stand of   the whole 
plant,   a  transformer,  a  small work-shop,   a 
washing-toilet  and a  recreation room  for the 
crew can be situated  in  the machine hall.  The 
surface  area of   this  part  of the plant   is about 

2 
6oo m . (dimensions 2o x 3o m) 

The largest part of the area of the compost plant 

is taken up by the composting place where the com- 

post sections are built. While the proposed area 

of the compost plant consists of solid ground, a 
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•s. 

lavai, bituminou» layer 4» pUniw* f©* tha oa«- 
poat place «o that tha production can ba «tain- 

tained fully durifif the rainy ••••on, and "drown- 

int ©f the eompoat aaction will not occur, mm 
total ara« to be Uvtltd i« «bout 2o.ooo M , 
including «traet». The èo»po«t place «u«t have 

m  inclination of at ieaat 2 % to guarantaa the 

run off of eurfaca water. 

Tha arrangement of the whole co»po«t plant, in 

tha area porposed by the government of Guinea, 

ie «hovn in diagram 5. 

3.4 latiaata of cost« 

for tha feasibility calculation of th« 
plant an ••tiaate of the investment and epara* 

tion coati le necaaeary. In orear to complete 

taie calculation tha coit» of th« e©mpo»tliif 
muat ba coaparad with tha eitpacted amount re« 

celved at tha ooapoat aarkat plu« tha amount 

paid by tha ragion to tha e©iiip©«t plant far tha 

raaoval of tha twon waste. The eo«t ««tímate« 

ara ba«ad on coat« and price» pertaining in 

Conakry M wail aa on tha axparianea of tha 
experts ari«ing from tha installation of ai- 

mi 1er plant«. Tha building eo«t«, «alarle«, 

and price« of tha naoassary reeoaroaa 

 irlved fro« local condition» in Conakry, 

tha ©oat« for tha tachnical aquipaant of tha 

factory fi 
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•s, 

Welah-brldge foundation 
approx.  4o eu.» of re-inforead ©onerate 
(éailvary and eonatrwction) 

Watchman'! office   (including house) 
«ad ^jainiatratloii offlo»  

possibility in pra-fabricated eonatruetion alepanta 
single ttoray buildings, •»ron.  lo x 2o m eompiated 

Qarbaj« bunker 

approx.  lie eu.» reinforced concret« 
(d«liv«ry and construction) 
gantry for ©rane  Cdailvery and montai«) 
roofing matarial approx.  Ilo m 
(étoiMry mê montata) 
«italia-nall aurfaeint »»ron.  3©© •' 

steel oanatruation ineludinf roof Inf «tirili» 
wall surfacing,  apace sectionning,  floors 
and machin« foundations, measure circa 2o x 3o m 
(complete construction) 

tita* m road iwproiPaMant 

>x. 20.000 m2  Uaveilint and Bitumen layar) 

•latrie powar 

panar connactlon of appro*,  to • fro» hifti voltata 
powerlin« to plant sita (loooo V, So© km. So Hi) 

Water supply 

water supply fro» eity watar m too. Coiiatrue*ion 
•f water distr abut Ion natworlt on the plant aita. 

total «oata for atoova »antlonad eon- 
structions estimated at 88.150.000 FG 



Although the execution of the construction« 

can be in the tone*  of loc*l firn«, it should 
b« realised th«t «part fro» »on» basic it««« 
«11 of the con«truction materials have to b« 

imported end th«r«for« be paid in for«ifn 

currency. 

Labour i« present in sufficient quantity, 

life« «t i working days a week, 7,5 hour» 

daily, 

skilled labour approx. 2o.ooo Wl/month 

unskilled labour approx. lo.ooo FG/month 

Additional costs amount to §4© FG/month and child. 

Annually 3o day« of paid vacation «houli be included. 

Price« of construction material as indicated by til« 

Department of Industri«« 

•and for construction        3 So© m/m 

cement * 00° r6^* 

corrugated roofing material 14 4oo FG/m3 

and wall «urfacing 1 ooo FG/m 

Por complete building construction 
including delivery of material« following 

data war« presented by the same sourest 

housing 3S - 4o ooo m/m* 
9 

industrial buildings   appr. 25 ooo FG/m' 

halls and wall surfacing "   2o ooo FG/m 
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UM equipment ©f tlM factory ©onsitts ©f «11 
technical installations naeassary for UM 

operation of tha whola plant*  for «aaa*>lt 
we i g h-briif •, mmemvtot,  tmmûim davieaa» 
conveyor belts,  sorting and pulvariiinf ma- 
chinery, electrical equipment «te. th« total 
investment including installation «woiiiita 
to   W ICo.tSo. 

Technical datali« can be found In appendix i. 

The means of intarnal transport will toe trucks 
and loading machines which can be used for the 
intarnal compost transport aa wall as for UM 

loadinf of th« compost and to iaposit the re- 
sidue mataríais. 
The amount needed is: W      IS.otJt) 

Total investment costs amount toi      fC    lu.««©.©®© 

3.4.1 Operation cost« 

The oparation costs of th« compost plant can 
divided into flat* and variatola costs, 
the fixed costs ara tha same amount each yaar 
regardless Uta f erbate quantity hanilad, ths) 
variatola costs dlffar according to tha 
quantities processed annually. 

If a single 
ulii bet 

ration ia maintained, fii 

- maintenance and repairs 
- salarias and natas. 
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The variable coati are concerned mainly with 

the coati of the Mtni of operation (water, 

•Uetrlelty, fati end lubricanti) «hUli tur« 

calculated on th« b«i« of th« garbai« quan- 

tity manufactured. 

The Mini«try of mduatry h« Indicated that 

th« land for th« coapott plant can be uaed 

fra« of chart«. The calculatloni of thi 

oparation cotta ara bated on thli auppoaltlon. 

Tha calculated fixed coati arai 

capital expendlturet      «5 23.7it.3So/year 

maintenance ani rapaira    W S.Soî.ooo/yeat 

aalarlat and waqei        PG S.lto.ooe/year 

FG 34.4H.3So/year. 

the coati of th« meana of oparation Included 

under variatela coati amount to 2o2 ro/ton of 

garbage. 

h detallad itatawant of tha operation coati 

It »hown In appendi« 3. 

ât MXUN* exploitation of the five» plant 

«epaelty In a elnfle ihlft operation <• l^ 

tona of farinate per day) the annual opera- 

tion coita amount tot 

fixed coati FG 34.41l.3So 

• variable eoete 

(lot fG/t©n x 15 ton/day 

x 3o© day a/year)     W §.©•©. 
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Total operation cotta at 

a capacity of lSo tona of 

9arb«««/d«y FG 43.5oi.3So 

•o th« processing coat» par ton of carba«« 

•Mount to 967 FG. 
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4. The economy of the compost plant. 

The handling and removal of domestic waste is 

essential for hygiene and must be considered 

part of necessary are government expenditure. 

Its economic aspects may be considered secon- 

dary, ht  the same time it is clearly under- 

stood that the tight national budget calls 

for economic solutions. As the application 

of .he principle of profit maximisation is 

not possible for the public sector, the prin- 

ciple of cost minimisation should be applied. 

In this case it should be first determined 

which system of garbage removal will be 

cheapest and economically most advantageous: 

simple waste destruction or refuse conversion. 

The necessary economic analysis must concen- 

trate on the following aspects: 

- The cost of organized garbage dumpirif 

- The economic viability of a compost plant 

- The impact of a compost plant on the na- 

tional economy also with regard to im- 

ports of fertilizers etc. (foreign ex- 

change problems) 

- The private economic benefits of compost 

utilization in agriculture. 

The costs of garbage collection are not con- 

sidered here, because these costs are unavoidable. 
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4.1 The cost of an organised garbage disposal. 

Section 1.4 shows the probiens of garbage collec- 
tion, «nd in appendix 2   (c)  the cost«  specified 
assume that garbage should be dumped in an appropri- 

ate way« 

Fro« table 4,  and appendix 2 the following cost are 

estimated: 

197o 1975 lit© 

Garbate  (tons per year)     3o.7oo 41.ooo       SS.ooo 
Dump cost per year 4.746.000   5.121.000 S.IIS.00© 
Dump cost per ton 155 125 149 

The operating expenses will Increase s lightly in 
the years 197o - 1979, whereat the amount of garbage 
will increase considerably. The cost per ton of fer- 
bate is therefore decreasing. From 198o onwards a 
second bulldozer will be necessary and the cost per 
ton of garbage will rise to 149 FG/ton. After that 
the cost per ton will decrease again. 

For purpose of simplification an average price of 
14o FG for the dumping per ton cf garbage will be 
used. The annual variations of this figure can be 

»idered small. 

4.1 file economic per fonane« of the compost-plant. 

The calculation of th« economic outcome of the 
compost plants arises from a confrontation of 
annual costs and benefits. The presentation of 
annual current costs and eapital expenditures 
were done in chapter 3.4.2 and appendix 3 and 
repeated here. 
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These «ff«ett will be discussed later on. On 

the other hand, on the side considerable re- 

placement investment will heve to he med« during 

the last 5 years (see appendix 4). 

Furthermore it »ay be of interest to the regional 

administration of Conakry how the alternative costs 

per ton of garbage on the waste material deposit 

plan compare with those of the composting plant. 

In section 4.1 deposit costs per ton of garbage 

were fixed at 14o FG/ton. These costs can be con- 

sidered to be constant though certain Minor 

fluctuations occur. Since waste material quan- 

tities increase, constantly total expenditures 

for an orderly deposit are expected to increase 

accordingly (see table IS). A comparison has to 

be made with the decreasing processing costs per 

ton of garbage minus the deposit costs and the 

proceeds of the compost sales fixed 14oo FG per 

ton. 

It is shown that the garbage disposal by means 

of the deposit would be cheaper in the first 

three years. But from If76 on the garbage treat- 

ment in the compost plant would become very pro- 

fitable, iy increasing the plant's capacity after 

19S1 and by the resulting increased sales return«, 

the compost plant will become even more profitable 

as compared to the garbage deposit. The above cal- 

culations are based on accounting procedures con- 

cerning the economic performance of the compost 

plants. 
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Comparison of disposai and composting costi per ton 
of garbage. 

Year 

processing costs/ 

ton of garbage 1) 

minus 
surplus / 
ton of garbage 

deposit-  sales pro- 
costs/ton ceeds/ton 2) 

ii?3 1145 l4o       89S       -ilo 

li?4 lo 9 5 - §o 

li?S lo4o - § 

lt?§ looo • 35 

1§77 98S "       "       4-5© 

1978 94S "       "       • to 

ii?§ 89o • 149 

19 80 845 •        •        • It© 

1981 825 "        •        • Ho 

1) data taken fro« table IS 
2) i ton of garbage - o,i3§ ton of t, at 1.400 FG/ton. 

km the compost constitutes at the same time s home produced 
fertiliser s further eomp«rit*tivs •conomle calculation can 
torn made with regard to imported fertilisers and food quan- 
tities produced as • result of their us«. 
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4.3 The financial impact of the compost plant on 
the general economy. 

For the general economic evaluation of the compost 
plant two starting points can ba found. 

fro» the fact that th« increai« of agricultural 
production in Guinea i» of utmost importane« in 
tha futura, it ia obvious that tha provision and 
application of nutritiv« matarial for plant« la 
one tha first and most important measures to be 

taken by the government. 

In this respect the only alternative consider- 
ations therefore  should be 

- whether the necessary nutritive material 
can be produced within the country or 
whether imports are cheaper. 

- whether imported food is cheaper than 

home produced food. 

The problem of foreign currency is an important 
element in these considerations. 

4.3.1 General economic value of the nutritive material. 

The value of the nutritive material obtain*! fra« 
1 ton of waste material is equivalent to 1.44© fO 
(value of the nutritive substances of I ton of 
post - l.2«o FS,   see table 1). 



th« «iiainatad iapoaât cotti ihould 
M totuma #  th« value of ti« 
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Table lô relates the production costs per loo k^ 

of nutritive material In compost to the costs of 

loo kg of cor.?arable plant nutritive éléments in 

imported fertilizers. This calculation leads to 

the conclusion that the nutritive material can 

be produced no re e:ieaplr in torn of compost than 

by  the   import or  fertilizers. 

Real, economical savinas would be obtained  if the 

imported  -manti*i--;s  of olant-nutritiv-a elf.rent* 

coui 1 he  -educed by  the eau Iva lent quantities 

of  compost.   Sc the  differential   value  of pro- 

duction and  imnort  costs per   loc kq of nutri- 

tive elements,   aiven  the   <r roiectediproduction 

quantity,   should i-e  regarded as  a national  eco- 

nomic  return.  The basic supposition  is that the 

nutritive elements  contained  in  the compost 

would have to be imported  if not home produced. 

According to table  7,   I ton of  compost contains 

§,1 kg :•:,  §,S kg V2°5'  lo'1 kg K2° mnâ 42'4 kf 

CaO which gives a total of  71,4 kg of nutritive 

substances for the plants.   In order  to obtain 

loo kg of nutritive  substances of the sane com- 

position,   1,4 tons  of compost  are required. 
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Tabi» IS. 

Costs of loo kg nutritive «laments in compost and 

in (imported) fertilizers. 

kg contained 
in 1,4 tons 
compost 

production 
costs of th« 
nutritiv« sub« 
stances in 
comoost 

import-     lwport-pric« 
price per kg of th« san« 
-nutritiv« sub-quantity of 
stances in   nutritive sub- 
FG         »tances in FG 

M 12,?4 
for 
corresponding loi 128? 

P2O5 13,72 production lo 6S6 

K20 14,14 values see 43 ioS 

CâO 59,36 table 15 lo 594 

Total See tabi« 19 31?5 

nutritiv« 

substances loo 

As th« production costs per ton of compost «rill vary In th« 

cours« of tim«, th« calculations in table 19 were made for 

a comparison. Calculations are based cm values per loo kq 

of nutritive elements as found in compost. 
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Th. actual banafit» from tha compoat production 
mutt ba aaaunad to ba «van hifhar, btciuit tha 
amaiioratlnf affect of tut hw»ua hM not y*t 
Mn «antionad. Furth«wow tha nutritiv* aia- 
Mnti of ocMpott ara not waahaö out aa rapidly 
a. thoaa i« tha forp of chaiiical fertili*»». 
TM tabla atoov. also «hont ciaarly that actual 
fertili»*" prie« on th. world *»rk*t thould 
than 2o %  in  1973 and in IMI «van mow than 
4o I to wmkm fartilisar-iwport» pora advanta- 
geous than th« oowpoat production aa far aa 
tha prieaa ara concarnad (not takln« into 

account tranaport co»ta). 

Givan tha «»latin« warkat practicaa for farti- 
11MM tha aavtnfa can actually ha r»«ard«d aa 
•avinfa to tha national acones. ht praa*»t farti 
li.ar. ara fiva« tnm of char«« to ataf-far-»» 
ani «ro*«r. of .Mport crop, by a 1ft. pt»rc*»a- 

and »al«« ««VMy *^ieh •li° huf* tím ^wiml' 
turai ••port preawcma. «i* imn-r- * 
nanea ti» fertilità* purehaa«» fr«* tha élit« 
batwaan ««pert and producala prie«. 

ât e»j»tftftt anport- ani product!®» prie«* th« 
wt«rn fer tha »tat« purchaaa and «ala». -*«* 

wiU m gmmm^ «h«» that oft« «a* th«if l^ti- 

lliar. mm «tiaapiy %»•» •* wrW "ÄrtÄ% ftl^t 

TtL f~ of ^. »~*• *• -"* - 
««peat ulli ba U PWt i«%«i*d«d *•* •**«* *•*• 
ch...r. and .bova all it *iU •• dl.trlimfed 

dlff aranti?. 
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Nevertheless Iti effect on the economy will be 

the same or even more favourably, because the 

private farmers will pay a compost price, which 

will be at least covering costs. In addition 

the state trade company need not buy the ferti- 

lisers and the profit margin of agricultural 

export products remains constant the same if 

production prices are not increased. 

It was not possible for the expert team to make 

an adequate study of the price-cost structure 

of the fertiliser distribution system and of 

the marketing of agricultural products to make 

a cost-benefit analysis part of which should be 

the eventual taxing of different product groups, 

Because of mentioned reasons only the savings 

effect (as shown in table II) can be considered 

as concrete monetary value showing ©n the bene- 

fit side and generally suitable to underline 

the advantage of the compost plant. 

A further point of economic relevane« is the 

influence of the compost plant on the foreign 

currency budget. 

4.3.2 Influence of the compost plant on the foreign 

currency budget. 

Table 2o. 

Shares of foreign currency investment eitpenii- 

tures and current costs. 
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Investment expenditure 

total in   share of capital commit- 
nill. F*         'ireian ments in forolan 

currency  annuity in currency / year 
%  Pill,FG    % in mill. PG 

Construction 
costs 

factory 
equipment 

means of 
transport 

88,1?   5o   44,o8    6,5 

Ko,85   Q3   li.?,81    9,6 

13,00   93   1?,35   19,6 

Current costs. 
1) 

70^,24 

2 ,87 

14 ,«7 

2 ,42 

19 ,96 

maintenance 
costs + reoairs 5,5o   üo   2,75 

wages and 
salaries 

means of 
ooeration 

7,47 

11,92    5o   5,96 

2,75 

S,96 

2§,67 

i) for the year 1981 when full capacity exploitation 

is about to be reached. 

If the nutritives produced by the compoet plant hmê to im 

imported in form of chemical fertiliser», in ifil the fo- 

reign currency expenditure woul4 amount to 8S,3 mill. WG. 
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In the same year forexon currency expenditure for 

the compost plant only is 28,7 will. FG so that 

savings of foreign currency of 56,6 mill. FG/year 

are obtained by the installation of the coiroost 

plant. 

4.3.3 Economic evaluation from the point of view of 

food production. 

According to the population growth as shown in 

section 1.1.3 a considerable increase of food 

demand can be expected, which must be met by 

production increase in the country or by increasing 

imports. If the realizable increase of the home 

production by means of the compost plant (ferti- 

lizer effect S) is cheaper than the costs of 

equal food imports, economic profitability can 

be proved. 

The problem which a calculation for increased food 

production encounters, is the fact that in the cour«« 

of the data collection in Guinea it was not poisibl« 

to obtain any information on likely increate! in 

yields (marginal yield) caused by the comoost. Th« 

only data of this kind concern an experiment with 

swamp-land rice and mineral fertilizers which are 

not relevant to the soil- and crop groups dlscusMd 

in this place. 



loi. 

#.1.4 Privat« economica of compoat application. 

The privât« «conoi«i?  ¡-rof itaLility   is derived 
from tha  comparison  -^   ^¿»r-Jinaì  "oats   (coats 
of nutritive  subet*nrr:-   •   ;*'idit tonal   coats 
for  application  ami  tiansoorn   and   narainal 
ban«fits   (aurplus  >. ielî  x  mârk?t  price - 
additional   tranaport - and harvaat   coital. 
Thai  is fundamental  and  It does not matter 
whether chemical  fertiliiera or eoptpott are 
used. 

As already mentioned  in fch* pr«c«din« chapter 
data about marcii nal  retmrnt ar* available for 
tli« region  therefore an analyais of  the in- 
duatrlea economic«  it not ooaalble. 

Table  13 conciudea that the application of 
fertiliiera or conçoit to aubalitanea euitw 
as cultivated at preaent ia not profitable f 
the point of view to privat« economies. 

On the other hand the population of Conakry 
will  increase from 211.2oo to 111. io« in  1 
and will naed an  improved supply. 

However»  it should be r*»«»b«r«d that 

- the aret ueed by agriculture  in the 
parii»ter of the town la limitad. 
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- there exist a conatant deterioration of 

the condition of the tollt resultino; fron 

the thortenlnq of fallow tint causili by 

the âlre*<1y obvtout ponulation pressure. 

Tram  the Information already available it there- 

fore teemt that the raqui rement t for the near 

future are that 

a change in the ttructure of the prêtent 

culti1 at- i., r. ¿\stor is necettary to MSSt 

the mcrt'dsei .'icnarKìs of Conakry espe- 

cial ly '\r   fresh --ecjetablei etc. There- 

fore fertilisers (comnott) mutt be usee. 

An increased production throufh the UM 

of fertilizers (coirpott) will only bo 

profitable for the indivia«*! far» with 

a cor rescondìnq chanae from tufeSlttSiloe 

farrina to cash cropt. 

The sspscted thortor fell©» tin» »all ime 

to a further doto rio rati©« of the produc- 

tion coni it ione which only can be a topped 

by improved cultivation method«» especially 

the supply of huMue. 
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4.4 Conclusions. 

It  is  shown   that  the  installation of   the corn- 
pouting plant   should be  promoted for  national 
«conomic  reasons  nairely   the   conservation of 

•oil fertility. 

In connection  with the  paragraphs above  the 
profitability   for  the   individual  farm will 
be also assured  although  exact results   cannot 
be calculated  at  present. 

Th« general   attitudes  of   the   farmers   around 
Conakry  suggests  that  they  are considering 
the application of compost   favouably   for the 
reasons mentioned above. 

lut it should be  remembered  that satisfactory 
application  of the compost can be reached only 
in conjunction with an efficient extension servie«, 
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III. SUMMARY 

The present method of disposal of the town watte 

in Conakry constitutes a serious sanitary danger 

to public health• Taking into account the high 

population increase of about 4,6 % per year and 

additional increase of waste production per head 

and per year of about 1,2 % the public health 

problem in the future will grow more and more 

serious. The solution of this problem, however, 

is connected with important financial burdens 

on the municipal budget. Therefore, besides the 

hygienic aspects economic aspects also must be 

considered as far as is possible. 

In the present study it is concluded that the 

entire garbage treatment has to be reorganized 

to meet the hygienic as well as the economic 

demands. Before taking final decisions in this 

matter it should be considered whether this re- 

organization and utilization of the organic sub- 

stances available in the garbage in the form of 

hygienic compost is possible and feasible. 

The investigations on the spot proved that a 

weight ratio of about 35 t of the town garbage 

is compos tab le. Because of the extraordinary 

high proportion of organic substances th« town 

waste is a suitable raw material for composting. 
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The market research for the compost indicates 

that the soil, particularly in the surrounding 

area of Conakry, is in a very poor condition. 

It has a considerable need for humus, which 

under the predominant climatic conditions and 

the present system of cultivation will be 

permanent. The area suitable for compost appli- 

cation is large enough to absorb in the future 

the total compost production. 

To sell the comoost in agriculture it will be 

necessary to quote a orice lower than the value 

of the equivalent nutritive substances in che- 

mical fertilizers. This is to enable the farmers 

to bear the additional costs for distribution and 

transport of the compost. These costs are estima- 

ted at about 860 FG per ton of compost. Therefore 

the ex factory price of compost will be i.4oo PG/ton. 

In the first years the production costs per ton 

compost will be above 1.4oo FG/ton. But with in- 

creasing use of the total capacity the production 

costs will decrease so that a compensation for 

the accrued loss can be met after a short period. 

In order to make compost application profitable 

it is necessary for the farmers to have an ad- 

equate yield increase. Although no investiga- 

tion results concerning the yield surplus for 

different cultures are available, it can be 

stated that the greatest success will be reached 

through the cultivation of saleable products sudi 

as potatoes, tomatoes, carrots etc. Â demand for 

this kind of vegetable occur on the local market 
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in Conakry,  and it will expand  in the  future 
through the  increase of population and the 
itandard of  living. 

On the other hand about 80  % of the area suit- 
able for compost application  is at present 
occupied by subsistence farming and a change 
to the cultivation of vegetables has to be 
undertaken.   In  this process of change inten- 
sive professional advising of the farmers 
will be of great importance.   In this  field 
of activity a close cooperation with the 
Ministry of Agriculture is desirable. 

another handicap for sale of compost is the 
actual lack of  funds of the  subsistence far- 
mers,  lut if  they have changed to market 
crops they also will have cash to buy coapoat. 
Por the transition period several solution« 
of the probi«» are possible. 

Concernine the compost plant the most favour**« 
eornpostlnf method with respect to the provalila« 
local conditions is the system of windrow 00a- 
posting. This method is easy to handle ani tha 
capacity of tho plant can bo doubled without 
installation of further ofuipmont by intro- 
ducing a second working shift. 

Also the hygienic requirements in the troataant 
of garbage can be complied with by this 

posting method. 
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A suitabla plant sit«  for tha construetion of 
tha composting plant should ba found outildt 
tha town of Conakry.  Within tha  industrial 
dsvalopiaant ion« an s ros with about  I ha is 
•till  rsssrvad by th«  govarnmant of «Suina* for 

this pyrpoa«. 

This  squsro aras is sdaptad to contain tha 
compost plant ss wall  ss th« dump  for th« 

«on compostati« mataríais.  Sine« tha in- 
dustrial  ton« is thinly populated snnoyanca 
of inhabitants by th« ceamost plant is not 
anticipated. 

Tha fonerai lay-out of th« «»post plant 
nil!  handla • capacity of  tSo ton« of §ar- 
bage par shift.  Thii capacity will be raspai 

with tha «aiata production of Conakry in tha 

year lt?7. 

Tha InvMtMnt costs for tha constr«©tioa 
of th« compostinq plant are calculated at 

lly  2€2 Mill.   PG. 

Tha operation ©oats»  ineludlnf capital ••• 
psnditires» amount to 14»m Mill, m par 

it ime costs»  plus  Ío3 re per torn of 
(variable  costs) . 
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If  the  compost plant  starts production in  1973   the 
real operation  costs will  be  completely covered  by 
the  receipts  of  the   first  year of  production.   But 
the  surplus  obtained  is   not hiah  enough to cover 
the  capital  expenditures.   With   increasing employ- 
ment of  the   capacity,  the  capital  will be covered 
after  3 years  of plant  operation  and   after  1978 
the accumulated nrofit v;ill  exist. 

For the  national  economic evaluation  of the comoost 
plant  2 main  points  are   investigated.   It can be 
stated that   the production of  nutritive substance» 
for plants  by  comnosting   is  cheaper   than to import 
chemical   fertilizer.   The  augmentation  ir  food  nro- 
duction by  application  of  compost   is   cheaper  than 

the costs  of   eaua)   food   imports. 

These two  facts  influence  the  foreign currency 
budget  in  a   favourable  way.   Many  savinos  in  fo- 

reign currency ••/ill  be  macie. 

Concerning   tue prefitati lily  on   farm   level  it   is 
found  that   the  amplication  of  connost vili be   ad- 
vantagecus   ,/it».  a     ccr re spendine   ch^nae  ^rom  sub- 
sistence   favi in.i   *. o  -ar'-.et   crups. 

Weighing  all   <<•.':*•&   re^.liina   fron   the  investigations 
the   installati-n ci  t •*   compost  olart  ir Conakry   is 

feasible   -nd   recomendé "i. 



Appendix  1.2 

C    Uarbac« disposal 
At prsssnt  tltsr« ars no cost»  for th* 
maint«nane«   of  tti*  dumping  sit« 

Total ©I   annual  costs lo?  Jul  ooo  »X* 

Specific  costs 
costs  per  inltabitsnt  and   year 

costs  par  ton of garbage 

>©9 IPO 



% lH»i. <Q7¿ «m W»« Íins .gyrin.iii dfti,t i»ij mmi 

Garbage i^rt^gliai 

1. capital service 

Dust bina 

\97o:   4  7oo pieces at 1 ooo PO each 
197j J © J©© piece» at 1 ooo It* each 
U>do: <J 4oo pièces at 1 ouo rtl each 

time ol amortisation: j years 

interest» s j  > p«r year 

annuity i 23 ^ por year 

197© 

197; 

19**«» 

2. Maintenance  and  repairs 

(2 > per year  of   investownt   cost«) 

197« 

19^3 

19* o 

J.   salar: ei and  wages 

19'ot  22;»   )   scavengers 

19', 31  2tío   !   at  eacu 

19« o j jjo   )   l8o ooo 1'G per year 

Administration (¿j  > or wages) 

197© 

19rO 

Iff© 

197© 
1973 

19So 

1 ©ill ooo FG 

1 4 *9 OOO FG 

1 932 ooo iti 

f4 oou KO 

lito ooo FG 
io8 ooo FG 

'4«   joo   ooo FG 

•j©   400    OOO FG 

%j   OOO    OOO l\i 

le   12©  ooo m 

12 ooo  ooo FG 

tj 7 J®  ••• >X» 

>1  7f5  ••© W» 

«4 J7> ©®© ro 

i§3   ^o ooo FU 

8    ^P^Hff l«*Alf<Hon %N. tr#nê.|ioirt 
1.   Capitai  service 

apocini  trucks 

197© >   H   )   pa.«e«s 

197J*   14*   !   at   each 
19êo!   18  )  7  »ou   ooo FG 



e 

i» SDì eoo FO 

8 7JO OOO  FG 

11  232 000  FG 

Appendix 2r2 

tiM  ot' amortisation §  0  roars 

iiiiorootot  3 > por yoor 

aimtiity*   ff ,6 * p«r yoar 

ff7o 1é 817 000 WQ 

19|5 21   <*°J oo° ^ 

19i© 27  J1S 000  FG 

2.  Ma »tona»«© «ad ropaira 

(i > por  yoar or  invoot«ont  costa) 

1970 

1f7à 

19Ö0 

j.   Salarie«  and wage» 
If701 11 drivors at 2oo 000 FO p. yoar 

a* dwafc  •©» *t   180 000 m  p.   roar 
10 120 000 m 

1975 i 14 tìrivor» at 2oo 000 IO p. yoar 
>© dust «Mil at Ito 000 m p. yoar 
"* 12  8»o 00©  FG 

Iftoi 1S tírivora at 2oo 000 FG p. yoar 
72  «mat  «on at   lio 000 FG  p.   yoar 

1©  jt>o 000  FO 

AoWiftUtrttioii  (2> > ol   vagoa) 

|f7# 2  » 000  TO 

1975 J 22© »o® w* 

,fi# *   *• •••  "» 
«§,  Moan«  of ©parati®» 

(1  >•• m por truck ami por day) 

w# a  950  ©«©  10 

1975 ©  3©o ooo  FG 

19*« §  1o® °°° m 

,f7a i1   2ft1   ©oo PO 

1975 1*2 >J9 oo© ro 

19S© ©7  >jo  000  FO 

1»  Capital  oorvico 

a.  Foneâiii (i oo© ©®o FO) 
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tiste  of amortisations   1o  years 

interests s   j > per year 

annuitys   1J  ,j per year 

197o,   Í97¿,   19ÖO 

b.  Oarage  and  lodging  (1   23o  ooo FG) 

tine  ui   amortisation:   2o  years 

interests!   j > per year 

annuity i   ë  ,* per year 

*97©,   197:»,   198o 

e.   Bulldozer   (7  800 000  FG) 

tine of amortisation:   j  years 

interests!   5 > P««" ysar 
annuity!   2J ># per year 

1970,   1973 

1'>Jo  (installaient of a 2 
bulldozer) 

nd 

39o  000 FU 

loo  000 FG 

1    79^   000 FG 

J  :>88 000 FG 
2.   Maintenance  ana  repairs 

a. Fencing  (1»j > per year of 
investment  costs) 

197c   197;»,   198e 

b. Garage anil  lodging 

(1 > per year of investment costs) 

197o, 1973, I9S0 

c. üulldozor 

(1© ,•  per year of investment costs) 

1970, 1973 
19ÖO 

J.   Salaries and wages 

I9701 1 foreman at 2oo 000 FO p. year 
1 driver at 2oo 000 FG p. year 
J laborers a« I80 000 FO p. year 

1975 » 1 foreman 
I driver 
4 laborers 

43 000 FG 

12 000 FG 

780 000 FG 

1 jüo  000 FG 

940 000 m 

1 12o 000 FG 



Appararti« a.» 

19do:   1   lor«wan 
2  drivers 
'4 laborers 

Administrâtion (2j  p oï  wages) 

1970 

197J 

193o 

•t. Means of operation 

197© t joo FG per day 

197} 2 ooo FG per day 

19So   2 Boo FG per day 

1 j¿o ooo Ml 

2J3 ooo FG 
2tto ooo FG 
Jjo ooo FG 

4j0 ooo FG 
ooo ooo FG 
Ó-40 ooo FG 

197o 

1973 

19d© 

4 7 *o ooo FG 

j 121 ooo FG 

Ò Idj   ooo FG 

Total oi annual costs 

197» 

197i 
 V>do  

97  ^22  ooo  FG 

122  Zjj  ooo  FG 

139  JI'J OOO FG 

opecixic costs 

1. Costs per inhabitant and year 
197« 4«j M P*r inu.ibitant anci year 

1975 «bo FG per inUabitand and year 
1980 477 FG por inuabitant and year 

2. Costs per ton of garbage 
1970 J   Ida FG per ton oí   garbage 

197j 2 9Í1 #© per ton of garbage 
I9Ö0 2 9o1 m per ton of garbage 
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Capital  ««rvico 

a. C©natruata.an part 
(invntMnt  cost»  Si  bo  eoo fa) 

tau» ei  «wortisation»   jo  y**r§ 

interestst  j 'i» par yaar 

annuity i  ©.i> > *•** y»««" 

b. »paratine auuipmant 

(investment  coat«   I©« •*• ©«« W) 

ciiM at  amar*i«atieni   Ij  yaars 

incartata t  y ,* p«r yaar 

annuityt  9i© V« P*** y««*1 

, 7*13 7J« «* 

I %   *«#1   t»oo  i'<3 

a,   ¿.nternuj.  tmnaport naane 
(investment  cost»   %J a«© »©a FO) 

tinte of amortisation «  o  yaar« 

interests i  3 ï* P»r f^r 

lityi   1*,© > #»r ywr f ### ^ 

a^ ?if »• ** 

a.  Rintanane« and repaire 

a,  construction part 

(a,3 > af invaetawni eaete p*r y*ur) **• ?>• *» 

». »paratine auniptiant 
(2,5 > ®f invaatnant eeeta ptr y#ar|     * nil 15« W 

a.  Infamai transport «anna 

(4 > af invoetnent coiti par y—f) 1  •»• — *» 

i  Sai 



I 
1 aeoou 
1 «i«ct 
• f 

1o la 
i éwàwmwm 
2 wate 

rotai 9í  tixotí •••*• 

'•. NUM  of opération 
a. «••••» 
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6.  1. 

Appendix 6 

Engineering specificationi for a 

Garbage Composting Plant 
using the windrow composting system for the 

City of Conakry - Guinea. 

I. Local facts and requirements 

The Conakry town wastes will be treated by windrow 
composting. The size of the projected plant area 
is about § has,  so that non-compostable remainders 
can also be deposited. Metals and scrap will be 
separated, pressed into solid packs, and then 

itored separately. 

The capacity of the composting plant will be 
15o tons of garbage per shift of S hours 

or 
2o tons of garbage per hour, 

and the specific «wight 
25o kgs per cu.m. 

The following 
assumed: 

compoiition of the garbage is 

_ lini fro» vegetables, 
fruit, and kitchen waste 
Paper and textile! 
Ashes, sweepings, dust 
Glass, stones, broken 
Hood, leather, rubber, plastic 
Iron and metals 

w r. 

loo * 



6. 2. 

The soil of the plant «ite consists of rock 

and coarse gravel, awl therefore offers no 

problems. 

Electric power can be taken from a 10.000 volts 

line running SO meters away from the plant site. 

Available power is up to 500 kVA. 

Along the border of the site, there is a water 

pipe line of 12" dia. The water comes from the 

Kakoulima mountains, is filtered but not chemi- 

cally treated, and it« quality therefore is suffi- 

cient for the operation of the plant. Drinking 

water, however, must be provided for by an usual 

domestic water filter. 

The climate is humid-tropical with a dry season 

of 5 months and heavy rain from May to October 

which may be so much as 350 millimeters in 24 hours. 

Average temperature over th« year 

relative humidity (average the y«ari 

yearly rainfall (average) 

2f,3° 

80 I 

4350 Millimeters 

The site of the compost plant is shown on plot 

plan Fig. 5. There is about §00 meters of f«nci«f 

to be erected and «bout 20.000 «pare m«t«rs to b« 

paved (roads and aprons). 



«.  3. 

Labour is present at Conakry In sufficient quan- 
tity. Wages at 6 working days a week,  7,5 hour» 

daily, 

skilled labour 
unskilled labour 

approM.2o.ooo PG/nonth 
approx.lo.ooo PG/nonth 

Additional coati amount to §4o FG/month and child, 
Annually 3o days of paid vacation should be  in- 

cluded. 

Prices of construction material as indicated by 

the Department of Industries. 

3 Soo PG/sr 

4 ooo PG/»; 

corrugated roofing Material 14 4oo FG/»v 

sand for construction 

cement 

and wall surfacing I ooo PG/»" 

Por complete building construction 
including delivery of materials following 
data were presented by the same source i 

housing 

Industrial building»   appr 

halls and wail surfacing " 

3S - 4© ooo PG/» 

2S ooo PG/» 

2© ooo FG/P* 



f. i. 

Thr.« compl.x building« vali be ere«t«di 

1.  luiIdia« with porter hall aad ««4fh brief«» 
odalaistrttlon office« «ad fut for tK« ai«at 
piare. Dimenai©»« «bout 10 by IO «etera» oao 
etorey» poealbiy fro« pr«f«brie«t«d parti. 

a. C««er«t« garbata buaker with gantry crane 
(fr*b)» iintenelona «bout • by IO neter«» capa- 
city 100 cu.«. Reinforced eo«er«t« plm ex- 
porting ita«! structure for er«n« rails»  roof 
and upper walls fron eorruf«t«d iron. 

Î.  Processing h«il includi«« adjacent «««da for 
transformar«»  «witch gear» process control» 
workshop» p«r«enn«l «ad aanltary roo», cara 
for internai transport i 
diaisnslons about » by 10 «atari» ataai «truc- 
tura with eoner«t« filli»«î eo«er«t« floorla« 
and foundotloat for csjuipasat, corrugated iron 

roof. 

»a lay-out of tho hall ia shewn «a irawin« ri«. 

»articulare «ay ch«aee according to dlaaMloao 
of «quipment. 

IiMpsetioas during «aaufaoture of csjuipwaat» 
©ertlficatea»  tost roas «ad final accepta««« cor- 
tlfleataa aa w«li aa porf«r«anca taata at tao Job 
alt« and guaranteee for a cartai» operation porlo* will 
provi*« for food perform«««* of tue plant. 
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6. 5. 

All electric equipment (insulation) must resist 

the humid tropic climate and work at 220/380 volts 

A.C.,50 cycles/second. 

II. Process 

The composting process is shown on the flow diagram 

Fig. 4. 

On the arrival at the plant site the garbage will 

be weighed on the weigh bridge (1) and then dumped 

into the bunker (2). From here, the rail crane will 

serve the two processing lines (3 - 9) with garbage 

at a rate of 10 tons per hour. 

Each line consists of one hopper with rate control at 

the outlet serving continously one conveyor belt where 

unusable matter is picked out. An electromagnetic device 

above the belt will pick up iron parts and take them 

to a common scrap press (7). Each belt then leads to 

a diminutor and a sifting device (8). The rejects from 

the sifters are eliminated. The broken matter up to 6 to 

8 centimeters size will then be conveyed to the ••para- 

tori (9) where non-compostable parts of hard mattar with 

high specific weight are eliminated, they, as well as 

the rejects from the sifters (8), represent the uneoK- 

postable part of the garbage and will be deposited se- 

parately somewhere at the plant site. 

The garbage treated for composting and leaving the se- 

parators (9) will be taken, by mean« of conveyor belts, 

on to the lorries and then to the composting place (10). 



€. f. 

XII. Equi—ut liât 

h I  weigh bradi« 
B      1 rail cran« with grippar 
C      1 garbage tra«taïaut line» 

at IO tona of garbage par 
hour each 

D      1 complete electric equipment 

ilici, awitch geara 
I      i water aupply ache»« 
F      I group of transport unita 

within the factory 
G I  workshop 

H     i fira axtinguiahing outfit 
I      i sanitary equipment 



i. I. 

If. Technical tpecificttll 

A I with bridge 

Maximum load 4S tent, tttejfcia*; teuf* O - 1© Umm$ 
bridge dimension» appr.   10 x  3 mettra 

comprising 

1 rtmote weighing  (Indicatili« and printing) 
eubiele et • center to ctnttr dittine* twm 
th* vtifh brief« of appr.   10 mettra in la- 
teral direction 

1 weigh bridge outer fri 

i  supporting steel structura 

Of bumpers 

set of toggle liai* 

complet« with inatallatioe tul *dj 
foundationa made 
by aubcontractor 

1 mobil« bridge with e Ite trie drive 
control 



f.   s 

1 complet« era© with electric drive and grab 
for MX 4  cu.» of capacity, rope winch,  re* 
mote control 

i  lo« ten» i on sviteli gear ana all connection 
and control  cablea for  full operation,  and 

i operator's  desk 
both snitch gear and operator's desk  Installed 
within the  operator's  r< 

Complete with Installation and adjustment on 
foundation«  made according to supplier's drawings 
by subcontractor. 

C•   a* ldantical  garbage processing lines 
each preparing 10 tons of garbage per hour for 
subsequent  composting, 
feot^ ^aether conygrlsing 

I § ariate reception hoppers, capacity each 
appr.  If cu.meters,   including supporting 
steel structure 

1 vibrsting conveyers at the outlet of the 
rs,  witn adjustable throughput around 

ye of 10 toas per hour each, with 
electric èri ves ani supporting steel «true- 

feeding the following 

i conv«yor  belts adapted to manual extraction of 
teinte out of the garbage at a speed of 40 eu.M 

•f gtrbage per hour, vi tit electric drives and 
porting steel structure, 



6. 9. 

2 electromagnetic device above the belts which 
pick iron scrap out of the garbage 

2 dlminutors combined with sifters which split up 
the reduced matter in non-compostables bigger 
than 8 centimeters and compos tables smaller than 
3 centimeters,   complete with electric drives and 
supporting steel  structure 
followed by 

2 belt conveyors complete with electric drives and 
supporting steel  structure for the transport of 
the compostable garbage from the sifters   (smaller 
than S centimeters)   to the 

2 densimetric separators where hard matter such as 
glass,  stones and broken ceramics are taken off 
by means of horizontally rotating cylinders,  complete 
with electric drives and supporting steel structure 

2 belt conveyors at the compostable material outlet 
of the separators,  complete with electric drives 
and supporting steel structure 
and 

2 common lateral belt conveyors, reversable action, 
for truck loading at both ends,  complete with elec- 
tric drives and supporting steel structure 

i common longitudinal belt conveyor for bulky refuse 
fro« swuiual selection and coarse refuse fro» the 
sifters as well as hard and heavy stuff fro» the se- 
parators, complete with electric drives and supporting 

steel structure 



6. lo- 

I caiman lateral belt conveyor for the truck 
loading with th« above mentioned bulky, coarse 
and hard refuse, complete with electric drive» 

and supporting »teel structure 

i hydraulic scrap press, with reception hopper, 
electric drive,  sis« of the compressed pack- 
ages appr.   40 x 40 x 20 centimeters at about 

20 kgs. 

Complete with installation,   adjustment and test 
runs,  foundations according to supplier^ draw- 

ings by subcontractor, 

- all electric drives resistent to tropical 
conditions according to I.E.C.  Standards 

- all turn-overs for conveyors if necessary 

- all conveyors with adjacent guides 

- all scaffolds, platforms,  railings,   ladders 
gangways a.s.o. for proper operation and 

service 

the first oil-fill for all bearings,  gears, 

a.s.o. 

Inspection» during manufacture of equipment, 
work certificates, work test runs,   and final 
acceptance certificate»,  whatever  i» appicabl«, 

are required. 



6.11. 

D«  1 complet« power supply scheme 
rising 

1 high tension   (10.000 volts)   cable connection 
between high tension line adjacent to the plant 
»ite   (see plot plan no. 5)   and the high tension 
switch gear and transformer station in the pro- 

cessing hall. 

1 high tension switch gear unit in the processing 

hall 

2 identical transformers   (one stand by)   10.000/220/ 
3S0/volts 3 phases,   50 cycles,   each one  300 kVAs. 

1  low voltage switch gear for the entire processing 

hall including  illumination 

1  low voltage switch gear unit for the administration 

building and porter hall 

i central control panel with all process controls, 
monitors,  interlock and alarm system for all drives. 

1 telephone set,  to be connected to the urban net- 
work, with operator^ desk and 10 extension» spread 
over the plant, with all connections above fround 

1  lot of cables, wires, pull boxes, switches,  fuse 
boxes, housings and other electrical material and 
supports necessary for the installation of  the elec- 
tric power supply scheme and the telephone network 
(For the individual lengths and locations, 
plot plan Fig.   5 and drawings Fig.  6). 



i. 12. 

Complete with installation, «Mil installa- 

tion materials, single test runs and accep- 

tance test run. 

S- Water Supply Scheme 

comprising 

16" galvanised steel screwed main line from 

the tap on the 12** cast iron Kakoulima - 

Conakry water main at the norther border 

of the plant site to the water distribution 

station in the processing hall (see plot plan 

Fig. 5) with gate valve at the top, couplings, 

flanges with bolts and nuts. 

1 centrifugal booster pump, inlet flange 6", out- 

let flange 4", differential pressure 5 atmospheres 

max. working pressure 10 atmospheres, cast sperold 

iron, with electric motor 3 phases 3SO volts SO 

cycles tropical insulation, single throw switch 

actuated by pressure switch, on common base plate, 

with by-pass 4", by-pass gate valve, companion 

flanges, 2 pressure indicators (inlet and outlet), 

and cheek valve 

1 surge drum of appr. S cu.meters, working pressure 

10 atmoshperes, with 4" inlet and outlet noities, 

flanged pressure switch, safety valve, manhole, gauge 

glass and supporting saddles mounted at the roof 

of the processing hall. 



i.   13. 

I ele««« circuit m«In *%  3"  l«t«r«l« spr««d 
mm th« eoMposting plot with i"  tup« «very 

SO Mtin, 

i/2* tap«  in Building«»  processing hall,   s«ni- 

t«ry and p«r«onn«l roo»« 

3 noni«« for fir« hydr«nt«   (2 on th« componting 

plot,   i in th« processing h«ll) 

1 l* he«««»   50 m«t«r« long» with union« for th« 
tap« on on« «nd and «prlnkl«r« on th« other, on 

reels 

complet« with installation,  s«»«il  ln«t«ll*tion 
Mt«rl«l und fittings,  «nd tightness *nd pr«««ur« 

t««t. 

all piping «nd fitting» to b« fro» g«lv«nls«d «teel 

im immw  tr«n«port of compost*»!« «ad non- 

po»table matter «nd ocupo«t for ••!• 

comprnlnq 

1 dump lorri««» loading e»p«city ««eh S ton« 

Î bttlldooor«» capacity of th« loading shov«! 

-, i eu*a»t«r 

complota with tooli «nd «poro whool« 

I. 1 

Th« »qui 

with 



6.   14. 

2 vices 

i tool  locker for mechanics 

1 drilling machine,  vertical on support 
for diameters up to appr.   23 millimeters 

2 manual drilling machines for diameters up 
to 12 millimeters 

1 electric welding set for electrodes from 
i,5 to 3,5 millimeters diameter,  with ac- 
cessories and welder's equipment 

i acetyl«»« welding equipment unit with accessories 

«•  I Flf« .Extinguishing Equipment. 

l mobil« booster pump,  centrifugal with Otto- 
motor drive   (gasoline),   traction by hand,   3" 
couplings and suction hose,  for standard fire 
hydrants,   fuel tank 

3 standard fire hydrant« surface mounted for 3" 
coupling« and hoses,  together with gate valves 

(for composting plot) 

1 standard fire hydrant,  wall mounted, with gat« 

valv« 

2 mobil« fir« ho««« 3" with coupling« at on« 
end and jet nozzle at the other,  75 meter« long 
each,  on r««l and «mall cart,  traction by hand 



6. 15. 

€ portable extinguishers» «ach containing appr. 

6 kgs of extinguishing powder, with wall moun- 

ted supports 

1. Sanitary equipment 

comprising 

a) in the proceising unit 

4 hand-ba«ins 

2 showers 

3 WCi 

3 urinal« 

II locker«  for wardrobe 
i first aid outfit 

b) in the administration building» 

1 hand-ba«in 
i we 
1 urinal 
4 locker«  for wardrobe 

complete with installation»  installation material 
{piping»   fittings, support«) 



i. li. 

Oll 

IV. Technical »pacification» 

hll  aqulpiaant A throufh I mutt b« furnlsh«d 

fcofathar with 

- 4 copia» of «11 foundation drawing» 

- 4 copi«« of aaaambly drawlnga 

- 4 copies of dimensional drawings 

- 4 eoplaa of ekoek lût of all indi- 

vidual iti 

- 4 copia« of apar« part Hat 

- 4 copiea of aa«embly instruction« 

- 4 copie» of operation manual« 

- 4 copie« of lubricating instruction« 

- 4 copie« of list of reconwendable apara 

parta for on« year'« operation 
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