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A tdnisterial Decree dated 29 Juna 1965 established a c e t t e e  whose 

terms of reference were r 

(a) To study the e x i s t i e  situation relatfng to the 
collection and disgosal of mfise in  the Wian 
A r a b  Republic; 

(b ) To appoint a sub-conxnittee for studping prableas 
of mf'use collection arid tlttisposal in the Ehrnicipality 
of Danascus; and 

( c )  To 'mst,$g&e pil'ot project of refuse collectian 
and disposal i n  *.he ;&nicipalitg of Dawscnse 



A s  part of i t s  tern of reference, the committee was given the authoritg 

t o  collect a l l  necessaly infornation and could denand assistance from a w  

mnistry or f in ic ipal i ty  i n  the m i a n  Arab Republic. 

The inaugural meting of the committee was held on 30 June 1965, 

and subsequent meetings of batah the f u l l  conrmitt~e and sub-cormxlttee were held 

cm 6, 8, 17, 20 and 22 July 1965. 

The Ministry of f in ic ipa l  6: Rural Affairs, being Che responsible authoritg 

f o r  the collection and disposal of refuse i n  the h k n  Arab Republic, c*opted 

t o  the Committee i n  addition t o  i t s  own menbers, representatives from the 

lkn.Lcipa1it.y of Damascus, MinTstxy of Health & Public Assistance, together w i t h  

the writers. The appointmnt of the writers t o  take part  i n  the study was 

approved b 0th by the Ministy of Health & Public Assistance and by WHO 

Regional Off ice fur the Eastern %'.di+erfanean, through l f s  Regional Adv'lser 

far Enviromntal  Health (Mr. P a  Stevens). "he committee were able t o  c a l l  

upon the services of Mr.  P. Steeens fd the f i r s t  two meetings, who was able 

t o  indicate guide l ines  along which the proposed she should follow i n  the 

f i r  st instance. 

In i t ia l ly ,  the Secretary General of the M l n i s t ~  of Mnicipal & Rural 

Affairs (Mr. K. ~ u r a l l a h )  proposed tha t  a s t uQ  should be made of the existing 

f a c i l i t i e s  f o r  refuse collection and disposal i n  the Mnicipa'Lity of 

Darmscus. Stress was la ld  on the high cost of operating the existing serdice 

(amounting t o  approximately 20# of the f in ic ipal l ty  1 s annual budget) and the 

need t o  provide a modern sanitary and ef f ic ient  w S ' ~ R ~  of rehse collection 

and disposal, a t  the saw t b  reducing the cost of the service. 

Ensuing meetings were devoted t o  discussing pract ical  problems encount~red 

i n  collectSng and disposing of refuse. A sub-committee was appointed, and 

relevent infonration was provided, a s  a result of a questionnaire which was 

prepared. I n  addition, %he sub-cmtttee visited a l l  the central collecticm 

areas for refuse i n  the Municipality, a s  well a s  the refuse disposal site. 

V i s i t s  were a lso  mde t o  various parts  of the ci ty t o  see a t  f i r s t  hand the 

aperatlorn1 side of refuse collection. 



The writers were then requested t o  furnish the Comnitkee with a report, 

outlining the existing situation, and indicating what further data would be 

required i n  order t o  secure an accurate report, tha t  could be u t i l ized  when 

reconmending an improved wstam of ref'use collection and disposal f o r  the 

Municipality of Damscus. 

Bearing i n  mind t ha t  the Ministry of f in ic ipa l  & Rural Affairs have 

approached 14H0 Regional Office f o r  the Eastern Mediterranean, requesting the 

se rdces  of a short-tern consultant t o  s tuw the questSon of refuse disposal 

and refuse collection i n  the Municipality of Damms.  The writers ham 

cancentrated rather on presenting the facts, together with the available data; 

suggesting points tha t  w%11 require further study. 

The Xunicipality of Danascus which has an e s t iw ted  population of 

600 000, produces amoxinrat& 73 000 tons* (o r  128 000 ~ 3 )  of refuse per 

annum. With the exception of a m a l l  p t lo t  project covering a pqmla t im of 

some 5.000 persons (whereby refuse is  collected from each individual housing 

uni t  by means of a mbberised container), a l l  refuse Is deposited by the hause- 

holders onto the roadside. The mthod being employed %s t h a t  of "*npingn 

a l l  household refuse from the household container directly onto the roadside, 

for the refuse collector t o  collect and sweep up in to  "hand orderliesn. 

The off ic%al tims for householders t o  lrdepositn refuse onto the roadside, are 

between 9 p.m. and 6 a.m. daily. Frequently, however, these times a re  nut ob- 

served, and consequentJy the Municipality i s  faced with the problem of having t o  

r e m o v e  the I-ubbish from the rcahside a t  a U  t i m s  of the day and night. This 

Is dme by emplqging refuse collectors on "round the clock hasisn, working three 

8 hours shifts* A s  a result, over 1 200 persons alone are engaged a s  collectors, 

m e p e r s  and drivers- This creates a heavy f inancial  drain on the Municipalityrs 

financial resources, costing apprax. S=L. 3 500 000 per annwn ( or &L. 43.30 

per ton) ** Apart from *he abnormlly high cost of collection and disposal of 

4P 
Data supp1-led by Municipality of Danascus. 



refuse, the existing method emploged i e  qutte in-sanitarg, and does not conPorm 

t o  present day practices fo r  refuse collection. For instance, it is, observed 

tha t  the r a t  and stray dcg populat.im of the c i Q  are well nourished from the 

refuse t h a t  is l e f t  lving around uncovered (even though the refuse i s  collected 

a t  frequent intervals), and t h i s  i n  i t s e l f  i s  a potential health hazard t o  the 

conmnity- It must be mntjotied, hawever, tha t  from observations made, the 

population appear t,o be sat isf ied with the present svstem, whereby refuse is just 

throim cmt, and speedily colledted. Apart from the potential danger t o  health, 

t h i s  system is an expensive .lwtury. 

Refuse colUct,ors are  provided with "hand orddrliesnl cotasiSting of 2 

cornred bins on a metal frame with wheels tha t  have rubber k m s -  I n  practice 

these norderliestt carrv from between 2 t o  3 times a s  mch refuse 88 %hey am.  

intended to. This i s  effected by removing the bin c o w s s  and, ;immersirg the 

capaci* by means of inserting long sheets of t i n  a cgrdboard, - a practice a t  

which the collectors are  mrg adept* So that i n  effect, refuse is  carried 

though the s t ree ts  i n  open containers. This method has t,o be adopted if a l l  
the refuse i s  t o  be collected i n  the t i m e  avai labb,  a s  the Ithand arderliestt 

wouM s o n  becom fu l l ,  necessitating addttional visits t o  the central  co l l so t im 

pdints, thereby reducing the time available far actual collection of refha. 

I n  the MbnicipaIitv, there. are 8 central  ccAhctionpoints for refuse. 

To these centres a l l  refuse i s  brougfit by mane of hand order'lies. W.th the 

exceptim of one centre, a l l  the collection points a re  open ai ted {not enclosed 

crr covered). A t  these sites,  refuse i s  loaded bg hand in to  covered refuse 

vehicles (side loading tvpe)~ For t h i s  purpose 15 lo r r i e s  ( 5  @ camcit;y) and 

2 lorries (2  M3 capacity) are emplgred; i n  addition 6 landrovers wftX t ra i l e r s  

a m  5Ts0 used. Ls the frequency of collection from the central colbct ion-  

pafn%s t o  the refuse disposal s ik  i s  frequent, l i t k l e  or no nuisance a r i s e s  

f rm these sitas. No rats were ,observed i n  the vicinity of these 81%~~. 

The averge  d@tance tha% the refuse c olhctflng vehicles ha- t o  travel 

from the central collect,im points t,o the refuse disposal site i s  apprarc. 12 kms. 

The site i s  located t o  the South%st of the Ciw. A good sur faceda l l  

weather raad i s  available r ight  up t o  the site. A staff of some 10 persons 



are emplmed a t  th is   sit^, f o r  the purpose of emp%ing, burning, and 

levelling of refuse, and an attempt i s  mde at, soma form of controlled t i p p i x .  

However, the lack of machanical levelling equipiproent makes it inpossible ta  

achieve controlled tippsng, a s  onlv ~ ~ c a s i o n a l ' l y  i s  mchanical eauipmnt made 

available a t  the site. The t i p  was observed t,o be continually smouldering, 

and the presence of persons "scavenging the t ipf1 f o r  bottles, paper, rags, 

bones, eta. was observed. L i t t l e  or no at.tempt is  nade a t  covering the 

refuse with soi l .  The t i p  is  used t o  sore extent as  a source of compost 

f o r  fa rmrs ,  and the f in ic ipa l i ty  allow f a r m r s  t o  u t i l i z e  the compost from 

the t i p  free of charge. 

SUGGESTED YJFHODS OF RmJSE COTtLECVON AND DISPOSAL 

( a )  Refuse from household t o  roadside 

T& first consideration w i l l  be that of ensuring t h a t  refuse is deposited 

by householders snto covered refuse containem, from which the rePuse Kin be 

collected. On health grounds alone, the present svstem whereby refuse 1s 

indiscriminate~v thrown onto the roadside shmld be discontinued. 

It being agreed that a container should be provided, a decision has t o  

be taken upon: 

(5)  Whether each individual fami* should be required 
t o  proride a sanitayy refuse btn; or 

( i i )  Wether +,he f i n i c i p a l t w  should provide each 
indtvidual farnib (householder) with a sanitary 
dustbin, e i the r  f ree  af charge or st  an annual 
charge; or 

( i i i )  %ether it wor;Ld be b e t t e r  t o  provide bulls rePuse 
containers, s i t ed  close t o  dxelltngs and capable 
of contain~ng refuse f o r  approx. 5 families (30 

(The respqnsibili$y of providing bulk 
containers would be that of the Rtniciuality); or 

( i v )  Whether a combination of these proposed methods 
w i l l  be necessarg, depending on the locality, 
t q e  of bvildings, width of s t r ee t s  (accessibili ty),  
te r ra in  ( h i l l y  d i s t r i c t s ) ,  etc. 

An important considemtion when mking the decision a s  t o  which l l~thod 

w i l l  be emplqyed, i s  that, nf deciding whether the present svetem of dai ly  



c~ l l e c t%on  w i l l  be m t inued ,  or whether a errstern of collect.ing refuse on al ter-  

nate days sharld be inst;Tt:uted. This decision i n  itself w i l l  haw an important 

bear;tng on the cost of the =hem, and w i l l  3nfluence the size of ,%he xeceptacles 

t o  be-usad. A s  a po.Ln% af interest,  it i s  underst,oad %hat for the past few 

mohths, no -new plans for appartmnts submitted t o  the Municipality ha- been 

approved v ~ l e s s  they have made provision fo r  a dust or refuse chute. 

(b) Refuse from raadaide t o  stte of disposal 

I n  determining the method t o  be u t i l tzed  i n  collect,ing refuse from the 

hausehold/roadside, and convwing same for f i n a l  disposal, we sgain are faoed 

with alternative nethods that might be enplarred: 

(I) Should indivichal f a d -  bins be adopted, It might be feasable t o  

cmtlnue using an increased number of Ithand orderliesn. The orderlies when 

f u l l  beiug emptied in to  wDempsterfv tvpe containers (6 or 8 M3 capacity). 

These b r g e  containers would have t o  be stsatssical ly s i tad t;hroughout the ci*. 

The nunber and si~e of Dempster containers would depend on the vo-lum ~f refuse 

collected daily. I f  t h i s  svstem were adopted, and assuming an 8 hours working 

day was i n ~ t ~ i t n t e d  instead of the present 24 hours wstem, it whld reTesu i n  

nut so many personnel becmlng redundant, a s  would be the case if iffuse vehiclea 

were used t o  col lect  the refuse from the roed side. However, inskad a saving 

would be effected using fewer vehicles. 

Briefly, the Dempstar svstem consistas of large m t a l  containers, 

with loading doors situated a t  the f ront  hack or top. These containers which 

range i n  size from 6 I43 t o  12 If3 a r e  easi ly picked up by a vehiole and taken 

t o  the refuse site where the c m t ~ n t s  are  dumped- The whicle returns the 

empv containers t o  the collehting sib. a l l  t h i s  aperation can be undertaken 

by one mn-(  the drtver af the vehicle). One such whicle i s  capable of transporting 

several contaimrs daily t o  *,he refuse disposal site. This is a cotparatioely 

new svsteq and 3s being  successful^ ~ r p l w e d  i n  mnv par ts  of the world. 

(ii) Individual family bins cmld  a l so  be ~017-ected by refuse vehicles 

from the roedside. "his be%= the most cmmm practlce of refuse collection 

used today. The wain cms~dera t ion  i n  deciding whekher refuse vehicles would 

be the answer f o r  Dam scus i s  : 



(a)  The tvpe and capacity of the vehicle; 1.e. 
side laading, rear  loading, with or without 
compression. Optimum capacity i n  mlat,ion 
t o  the a ~ o u n t  of refuse tha t  can be collected 
i n  a norm1 working day (weight/volume). 
'rfith or witshout automt,ic loaders. 

(b) Capital uutlay (i.e. nllnber of vehicles required), 
and whether a saving would be effected by operat,ing 
refuse vehicles. 

(c)  The social prablem faced by having to  reduce 
drastically the nunker of staff presently 
emploved. 

Rear loading 1s now gen~ra l l y  accepted a s  essential  f o r  r e h m  collecting 
vehicles, a s  it i s  impossible t o  get  mximum %ody f i l l ing t t  with side loading 

vehicles. Narrow s t ree t s  also present a problem t o  side loading ~ e h i c l e s r  

( i i i )  With the use of bulk refuse containers being provided jointly for 

separate families,  the l m d i n t e  oroblem faced i s  i n  deciding how new con- 

tainers would be required, size of container, and most, importapt of a l l  the 

sit>ing Of cmtainsrs. The latter consideration w i l l  reauire a detailed 

survey br *he city, i n  urder t o  =cure reasonably accessible s i t ing of the 

containers. Another f a c t o r t h a t  mst, be mentioned i s  educat5.m of the public which 

mst go hand i n  hand with tha schem of bulk refuse containers, - a s  i n  i n ~  

instances it w i l l  be easier f o r  the public t o  deposit the refuse a t  the nearest 

point outside t,hetr premises rat,hsr than walk a short distance t o  the container. 

This practice w t l l  be d i f f i cu l t  t o  conbat, a s  t h i s  has been the off ic ia l  way 

of depositing refuse i n  Damscus, and the public w i l l  see no wrong i n  continuing 

the practice. 

It i s  f e l t  that, i f  the bulk refuse containsr i s  adopted for 

Damascus ( or par t  of the city),  thev should be of the dustSess lnp, i.e. 

having hinged l i d s  and used i n  conjunction with special ttdustlessn loading 

vehicles. Sunmarized are  the advantages and disadvantages of a svstem of' 

dustless refuse collect,ion.r 

Advantages 

i* Pemnent ly  covered storage for refuse (having hinged l i d )  

ii- Reduction Tn f l y  nuisance 



iii- No spillage of refuse ar diseminatim of dust around the bin 
stance a t  tire of collection 

v Provision of standardized dostbins i n  lieu of a wide variety 
of containers 

vs No exposure of refuse during collection 

vi. Cleaner working cmdi t,ions f o r  refuse collectors, with a 
reduction i n  damge + o uniform clothing 

vii- Higher loading rates, no l i d  t,o take off 

M sadvantage s 

i- Substantial ini+ ial outlay 

ii. G r e a t e ~  weight of speoial bins ~ q h e r e  s t e e l  bins are used 

iii- Increased adm%nist,ration ( i f  q~ munjcipl bin- sahem i s  i n  
aperation. 

:&re dust,less lcading i s  requlred using special bulk refuse containers, 

a to ta l ly  enclosed hopper and cmt,inums loading mechanism are essential  

features of b e  design for  the refuse collecting =h ick .  A popular =h i ck  

of thfs  @p would have a rear loading body of notdnal canaci-hr of up to'% 

w i t h  compaction mechanism which would enable sane b0-50 H3 of refuse t o  be 

larded. Most compaction devices are llcontfnums-laading", i.e. a l ad ing /  

ccanpression plats i s  actuated by a reciprbcat,ing hydraulic ram a t  a ra te  of 

6 strokes per ndnute. Owing t o  the larger size of refuse container used it 

would  probabkv be necessary t o  fit bulk c cntainer leading eaulpnent t o  the 

w h i c h  

From the foregoing, it can be seen t,ht refuse can be taken t o  the 

disposal sites 

(1) Ltg vehicle c a w i n g  'lDanpsterw cantainers, one such 
vehicle could carv several such confainera daily t o  
%he di.spasa1 sits during the course of a w o r k l u g  day; 

(if) & the refvse vehxcles everg t i m  they becons fu l ly  
loaded. 

(c )  Disposal of refuse 

A t  preaent t,he extsting refuse disposal s i t .  presents little problem, 

as alt,hough verv accessible t o  the citv, it is situated i n  rural surroundirgs. 



Such di f f icul t ies  that  exist  could easily be overcome with the provision of a 

bulldozer type machine, and a vehicle fo r  carrylng top s6i1 coverage. Ttaese 

m s u r e s  together wr t h  planning of extznsi on of controlled tipnfng neasuras 

would solve t,he inmediate problem of dimosal  of nfuse, and could be undertaken 

a t  relat,ioely 1 i t t ) le  cost t,o the finicipalicty. 

Allawing f o r  the growth of Damascus both $n pop~la t~ ion  and area, it may 

then be desirable t o  disaontinue using the present tipping site, instead 

ut i l izing a n o t h r  method of disposal. Nethods t o  he cansidered would i n c l ~ d s i  

(i) Incineration of refuse 

( i i )  Compostit3g- 

For some time nowJ the lknicipality has been interested i n  the p o s s i b i l i ~  

of composting refuse, and a s i t e  has a l r e a q  been allocated. The plan i s  to 

situate the conposting plant i n  close vrcinity t o  the proposed site f u r  the 

Damascus Sewage Plant, also close t o  the proposed new abattoir. r h i s  would 

appear t o  be a very sound schew, but a cons%daratim that. mst be fu l ly  in- 

vestigated i s  the econov of such a plant, i-e.  whether there wenild be a mrket 

for the sale of conpost i h  order t.o justify the capi ta l  outlay of cmsfructing 

such a plant. Ot,herwise, the canposting plant waul-d hecom a l i a b i l i w  t o  the 

Municipality, and a costly txethod of disposing of =fuse. 

From informtion supplied, the Munl c i pau ty  of Dawscus haw t o  col lect  

and dispose of 200 thns bf refuse per day, which i s  equal t o  333 g m  per 

person per day. The awerage size of a familv i n  Damascus i s  6 Dersons, there- 

fore if a dustbin were t.o be provided fo r  each family, each ind iedua l  

container would have t,o be large enough t o  contain a t  l eas t  2 ki los for a 

daily collection or 4 Mlos for a l t ~ r n a t ~  day collection. F'rom figures supplied, 

the weight volumj rat,io i s  1001cgs/0.l7S m. Therefore a family wuuldbe ex- 

pected t o  discharge apprax. 2 krlos/0.003SO M3 per day .  This is  an ext;remly 

high weight t o  volume rat.io, However, i f  these figures a- correct, a fami73f 

dustbin (norm1 size) of 0.06 rr.3 ~ o u l d  deal with refuse frow me family for 

me week. This, however, would not be practicable Mng t o  the odour nulsance 



tha t  would a r i se  during the hot season, when refuse was kept f o r  several days. 

On the other hand, collecting such s m l l  amounts of refuse per day would be an 

expendim luxuxy ( a s  It i s  a t  present) 

It i s  s~ggested therefore, tha t  i n  t,he first instance, the figures relating 

t o  the amount of refuse collected i n  relation t.o the volum should be wry care- 

fb1Yy checked- The check ahauldbe a p k s i c a l  one, and it is  m g e s t s d  tha t  

Ule weight and volurna of 150 f u l l  loads, using the existing vehicles of 5 K3 
capacity should bb Ynsti-tuted. Withaut accurate infarmtion on t h i s  subject, 

a l l  calculations and consequent suggest,? ons would be valuele,ss, and highly 

misleading. Similarly refuse collscted i n  hand orderlfea should be checked, 

so as  t o  arrive a t  a figure of weight/volum per t,hausand persons. 

The writers believe, that if a s y s t e m  af indsvidual &stbins fo r  everv 

family warn fngt ih tad ,  col'iection of refuse on an al+ernate day hasis  could be 

poestble without causing arpy . undue nui sance or inc onwnience t o  fhe householder. 

I n  first Znstance, however, it might be advisable t o  aperate +his e g s t e m  an a 

trial basis i n  the fmm of a p i lo t  project. It has been found that  when the 

questZon of deciding whether the dustbin should be provided by the householder 

m t$e Local Authorlw, the 'latter course (while incurring a htgh i n i t i a l  

capi ta l  outlay) i s  the most effective, a s  by t h i s  means, i t ,  i s  ensured tha t  everg 

householder i s  provided with a regulation tvpe covered dustbin, t h i s  i m d i a t e l y  

rectuces theft t o  a minimum. To off s e t  the i n i t i a l  capi ta l  outlay involved, the 

Municipality might consider the ~os s ib i l ' l t y  of 'lnstitu-ting a statutory annual 

rentalcharge for the dustbins. Forexawple, a charge of upt0L.S. 5 p e r  anmm 

i s  inst i tuted by many looal authorities i n  Britain. A l i f e  expectancy of 3 \rears 

would not, be considered excessive. It would be the responsibility of the 

Municipality t.0 provide replacement dustbins, i n  cases of loss, damge and norms1 

de teflora tion. 

AssumLng that. the s y s T e m  Of ~rovlding individual dustbins was adapted, 

soma 100-000 dustbins would have t o  be provided for +'adlies alone, i n  addition, 

inst.itutions, schonls, budness premises, would have t o  he catered fo r  (say an 

additional 10 080 dustbins-fr 4 reserve rniw7.y of dustbins (say 1@) shauld 

a lso  be produced, makfng i n  ' a l l  a t o t a l  of say 120 000 dustb'lns. While the 



cost of dustbins are not yet  t o  hand, l e t  us  assume the mice  of each mall  

dustbin t,o be L.S. 20, the t o t a l  cost would amaunt t o  L.S. 2 bOb 000. If a 

charge of L. S. 5 per annum was tnst i tuted by the Municipali@, the actual 

cost t o  the Municipali* fo r  purchasing bins (assuming the l i f e  expectancy of 

a 6ustbPn t o  be 3 years) would be i n  the region of LS 6606 000. A decision 

w o u l d  have t o  be taken whether bins should be mnufaetured i n  the Sn%n Amb 

Republlo, or whether tenders should be i n v i b d  for the supply of dustbins 

from abroad. Whether the hn i c ipa l i t y  decides t o  provide dustbins or i n a i d  

tha t  householders praoide covered dustbins ( of approved specification), dust- 

bins should be e f  unif am standard and dze.  

Canslderlng the case fo r  bulk refuse containera, it i s  t>haught that  

large dustbln (cawred) having a capaeiky of 0.3 l43 would be a suitable s l m  

far 5 families. The larger container i s  favaured by the Ytinlcipality. rt 
is es t tmted tha t  i n  the region of 30 oOo such containers would haw t o  be 

povidsd by the Funlcipality. Again no costs are ~ e t  awf'lable, but assumiag 

the cost per container too be L.S. 50, the coat t e  the h f o i p a l i . ~  would be 

L S .  1 500 000. T h e  cost of t h i s  would haw t,e be heme solely by the 

knic ipal i ty ,  a s  It wmld be impractical t e  thaw far refuse bin8 tha t  are 

used an a communal basis. Such bulk eantainers although havlng a capaeiw d 

0.3 M3, could onlv be safelq spaced t o  deal with 5 families on an aperage, wha 

produce 0.w M3, To haw a container any snaller wbuld he inviting it t o  

becom wlost". Therefore such cmtainerswuuld onlybe l/lOth f u l l eve rg  day. 

I n  es t lmt ing the number of vehtcles that mmfght be a need t o  aperate a 

daily sehem of refuse collection, e t;rpxcal whicle  vight be ene having a 

rear  l a d i n g  bow of nominal capacity of mn3, with tampaction uechanism 

which wi11 allow some 40 M3 af refuse t o  be leaded. From the data supplied 

by %he finicipality,  it mst be assumd tha t  1 ten sf refuse = 1.75 M3. Tbe 

ne t t  w igh t  ( m a x i m )  tha t  could be carried by such a whie le  wmld be 10 tans. 

Therefara the maximum amount of refuse bv weight that  cruld be rollected wmld 

be t.he equivalent of 10 000 kilos = 30 000 persdns. 
0.3 kilo 

Therefore i n  fact ,  a vehicle having a capacity of 10 tons would be able t o  

carry by weight the equivalent of refuse from 30 000 persons, which bJI volume 



w m l d  be equivalent t o  17.5 M3. So if these figures are correct, no compactim 

would be mcessaxy- 

Taking t h i s  hypothesis a stage further, let, us assum t h a t  one ah.icle 

having a staff of 1 driver, 2 laaders and 2 collectors (c: staff i n  all) sre 

able t o  collect 40 bins per nan hour, then one vehicle w i l l  col lect  160 bins 

per hour or 1280 bins per day of 8 worktng hours. Allowing fox the f ac t  

tha t  th6 vehehle w i l l  mike one journey t o  the refuse disposal s t h ,  one hour 

sflould be deducted from the collection t i m e ,  wlt9h t.he-consequer?t; r&mtion of bins 

tha t  cdnbe collected i n  one day (of 7 hours) to  about 1000. Tb.pxL'om 

assuming the amount, of refuse i n  a "single familyn dusthin t o  be 2 kilrz- 

g w s ,  the amaunt of refxise that could physically be collected i n  one day 

is 2.2 tom or 3.85 M, ?brr -pt i& ano%,he'r'w, 6 equivalent of refuse from 

6 6m persow. 

?f these f igures  were correct, it would require. 3bmt 100 vehicles t o  

col lect  2U6 tons of refuse. The v e ~  result,s given serve a s  a good reason 

wf.gT further research should be mde t o  obtain the mostaccurate data availgh*. 



EM/~astes c o u r s e / ~ l  
ANNEX I 
M e  i 

DATA PROVIDE9 BY THE MUNICIPALITY OF DAMASCUS 

Population of Damascus Municipality (19%) .............. 491 398 

.............. (1963) 3 4  712 

T b s  represents an annual increase of 31/$ 

Estimated population of Damascus Municipality (1965) .... 600 000 

Number of famllies ................................... 101 632 

Total number of bulldlngs ............................... 80 000 

Total number of hotels and pensions ..................... 3 8  

Total number of restaurants ( a l l  kinds) ................ 1.249 

Total number of food shops .............................. 6602 

Total number of pharmacies .............................. 83 

Total number of hospitals ............................. 20 

Area of Municipality .................................. 101 Rn2 

Number of s t a f f  engaged on refuse collection and disposal 

Collectors .............................................. 
Sweepers ................................................ 
Drivers ............................................... 
Workers a t  disposal site ................................ 
Administrative personnel ................................ 
Others (sick. on leave. unemployed) ..................... 

pnber and type of hand vehicles used 

Cycle type orderlies ................................... 
Hand orderlies .......................................... 



Number of motorised vehicles used 

Covered 3 ton lorries (5 ~3 capacity7 ................... 15 

Uncovered 1 ton lorrles (2 b? capacity) ................. 2 

Covered Land Rover vehicles with trailers ............... 6 

Number of central collecting points ..................... 8 

Average distance of refuse disposal site from central 

collecting points ...................,................a 12 Kms 

Income derived from collection of refuse ................ nil 

Average number of tons of refuse collected daily ........ 200 tons 

Cubic capacity of refuse collected daily ................ 350g 

Cost of collection per ton .......................... L.S. 43-30 

Cost of Collectors and sweepers salaries ........... .L. S. 3 185 956 . 
Drivers salaries .................................... L.S. 142 355 

Fuel costs .......................................... L.S. 66 297 

Maintenanbe and repair costs ........................ L. S.. T9 tX)O 

Oil- and lubrlcatlon .............................. L.S. 5.400 

....................... Brushes. pfotectl~e clothing L.S. 40 000 

Composition of refuse ................................. $ by weight of items 

.................................... Vegetable matter 54 
Paper ............................................... 5 

............................................... Rags 3 
Metals (ferrous and non-ferrous) ................... 2 .................................. Kitchen waste z . . . . .  15 . ............................................. Bones 3 
Glass .............................................. 12 
Deaf3 animals ......................................... 1 
Unclassified debris .................................. 5 
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Composition of Refuse (by welght) ...................... 5 

Moisture ............................................... 52 
Inert materials ...................................... 29 
Combustible materials ................................ 19 


