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. INTRCDUCTION AND TERMS OF REFERENCE

l.1. In August 1984 I was appointed by UNIDO under a Special Service
Agreement to visit Damascus as quickly as possible to undertake a
a technical evaluation of the tenders received for a large
capacity Composting Plant to be comnstructed for the Governate of

. -

Damascus.

1.2. My duties to be strictly in conformity with the policy of UNIDO
which is:
To carry out a technical appraisal of the offers in respect to
the requirements of the Specification and to the terms of
reference contained in the tender invitation documents; and

with respect to such other evaluation criteria as may be mutually
agreed between the Consultant and the government authorities.

The work is to be basically advisory in character with no
committment of UNIDO to any position regarding the choice of
the successful bidder, since this decisions rests with the
goverament,
1,5 In advance of my visit to Syria I was authorised by UNIDO to
prepare analysis schedules in order to ensure:
a -~ Comprehensive examination of each offer;

b - Uniformity of assessment of all the offers submitted,

1e4 I arrived in Damascus on 8th September in accordance with the
request from UNIDO, I found huw-ever that the tenders would not
be opened until the evening of the 11th September.

1.5, The tenders each consist of THREE parts and are contained in
seperate sealed envelopes as follouws:

Envelope ! - Administrative File and Bid Boad
Envelope 2 - Technical File
Envelope 3 -~ Economic and financial Offer,

Bach Part fn accordance with local custom has to be orened examined
and checked before proceeding to the examination of the nert part.
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Eleven Tenders were received, After the envcolopes for
Part 1 had been opened it was discovered that there was

a document missing from one of the tenders. This document
was found later, but as the submission was not strictly in
accordance with the specified procedure, there was a delay
of several days until a decision was made to accept that
tender for examination along with the other ter.

It was not until 18th September (ten days after my arrival)
that authorisation was g¢iven to open Part 2 envelopes
containing the technical submissions, and thus enable me
to commence my tecnical evaluation of the various schemes
submitted.

A number of offers were submitted containing multiple schemes
each of which was submitt:d as full schemes and the technical
assessment necessitated the detailed examination of FOURTEEN
proposals. In view of the delays at the start of my
mission, very long hours had to be worked to complete the
examination by the last day agreed with UNIDO in my Special
Service Agreement,

I have no knowledge of the contents of the Part 3 envelopes
containing the actual financial tenders and also the details
of operational costs of the various schemes submitted,

My technical judgement of the various schemes therefore has
not been influenced by knowledge of the relative cost of
each scheme I have examined.

In view of the delay during the early part of this mission
and after discussion and approval by Mr N, Haj Oghle of
Damascus Municipality I have carried out two additional
but related tasks:

1. = The detailed examiration of the design and technical
documents relating to the Damascus Sewerage, Sewage
Treatment and River Re-Charge Project particularily
in relatiou to its integration with the Composting
Project, and

2. ~ An 3xamination and assessment of the selected site
for the Composting Planc (which ad;oins the proposed
site of the sewage treatment plant) and the
submission of any relevant observations which relate
to its development and use,
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Toll The result of my stuiies into each of these matters
have an important contribution to make to the technical
evaluation of the tender offers, and therefore before
reporting on my technical examination of the tender offers
it is desirable to report my findings in respect of
the potential influence of the Sewage Treatment proposals,
and the development factors of the site for the composting
plant,

2. DESIRABLE INTEGRATION OF SEWAGE TREATMENT AND COMPOSTING PROJECTS

2.1 There would appear to be FOUR practical matters of common
interest to both projects, namely:

1. Vehicular access to a public highway
2. Use by the Compesting Plant of liquid sewage
: as processing water,
3. Incorporation of the whole production of
semi-dried sewage sludge in the composting process
4, Joint utilization of specially skilled personnel.
2.2 Vehicular Access

This matter is fully reported in Chapter 3 of this report.

2e3e Composting Use of Liquid Sewage

2e3e1s The design requirements of the Composting Plant demand a
substantial and regular supply of liquid for processing
purposes which could be as high as 600.'“!3 per day basged
on the refuse intake alone, Even if the entire production
of semi-dried sewage sludge is added there will still be

a need for a further supply of 230!43 of proressing water or
liquid each day.

2.3.,2. The design of the sewage treatment works provides a pressure
main carrying liquid sewage which encircles the sewage treatment

plant and it is desirable that arrangemen*s should be made to
connect the composting plant to that supply,

2¢3.3, IF this is agreed then the FINAL DESIGN of both the Sewage
Treatment Plant and of the Composting Plant must take this

supply to the Composting Plant into account,
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2.4e Incorporation of Sewage Sludge in Composting

2.4.1, Considerable information regarding the yield, quality,
character, density, de-watering trzatment and final
disposal of sewage sludge is coritained in Vol III of the
document entitled "Preliminary Engineering Design for the
Sewag2 Treatment Plant". In particular Parasi9.8.1.; 19.9.4;
'9.,10,2; and 19.,19,3 are importént.

2.4.2. The sewage sludge is to be substantially de-watered by passing
. it through = filter belt . press, in order to reduce the moisture
frum 97% w/w to 70% w/w OR LESS. It should be noted that
the Specification proposals for the Composting Plant envisage
* a sewage sludge with a moisture content of 66.6% w/w,

fifter the sludge is de-watered it is proposed to store it
at the sewage treatment plant for 90 days for which purpose
a storage area of 28,200 M is to be provided. During this
storage period IN BULK there will be som2 further small scale
drying of the sludge by evaporation and there will be some
SLOW an-aerobic decomposition of the sludge. The moisture
level is too high and the storage in bulk is such that aerobic
composting can not occur.

2ebe3, The final disposal of the sludge will be by costly transport
either to landfill or other places some considerable distance
from the sewage treatment plant.

2.4¢5. The yield of sludge from the filter press will be BZL;M3 per

day and 365 days each year. This equates to 611M3 per working
day of the Composting Plant, The density at emergence from
the filter press 18 . 1300kg/M,

There will however  be some subseouent bulking during storage
and handlireg,
‘The annual yield will be ZOO,OOOM3 nf semi-dried sludge
¢ising in later phases of develcopment of ths sewage treatment
plant to 300,000M°).

2.4.6., The semi-dried sludge will be transported frcm the filter press
to the storage arecas by cthe use of FIVE tipping lorries of
12M3 capacity eaci, The distance of travel is 700metres,
THIS SAME EQUIPMENT CCULD CONVENIENTLY DELIVFR THE SLUDSE
DIRECTLY AFTER PRODUCTION TO THE INLET OF TilE COMPOSTING PLANT.
To enable this to be done a proper vehicular access between
the two plants will be needed.

2.4.7., For the final dieposal of tne riudge from the storage area to
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off-site landfill or other disposal poiuts, it is proposed to

provide FIFTEEN tipping lorries of 1207 capacity each, with
the addition of ~ number of loading shovels for loading the
vehicles with sludge from the stock-piles,

EACH tipping lorry willl make FIVE trips in TWELVE HOURS each
day and travel a total of at least 47,000 kilometres per annum,

Semi-dried Sewage Sludge is an excellent feedstock fcr composting
especially when incorpcrated with municipai refuse. It has

a Carbon/Nitrogen Ratio (C/N) which may be taken as 8. The .
original feedstock specified for the Composting Plant has a

c/N Ratio of above 30, The incorporation of the whkole yield

of sludge with the municipal refuse will reduce the C/N Ratio

to about 20 at the commencement of composting. This will be
highly beneficial to the process, will acclerate fermentation,
produce a better quality compost with a higher nitrogen content,
and substantially increase the quantity of compost produced.

It is calculated the increase in quantity could be about 22%,
(from 470 tonnes day to 600 tonnes day). The yield from the
municipal refuse alone without any sewage sludge will be about
350 tonnes day;

De-watered sludge is usually added to the refuse at the inlet
of a composting plant where in the process of shredding and
pulverisation it becomes thoughly incorporated and mixed with
the refuse - the shredded refuse thus acts as an aeration media

for the sludge. Surplus moisture (over 55%)is absorbed by refuse.
(primary) '
Sludge/as produced at a sewage treatment plant is in liquid form

containing only about 3% w/w solid matter, If the solid content
is increased it remains pumpable until.about a moisture content
of 90% w/w, Further dewctering converts it slowly through

a thickening stage to mud, thena highiy plastic stage, and

at about 70% w/w moisture content it bezomes a firmish sclid
muterial which because of its dersity and nature is easily
processed through a pulveriser mill.

The degree o° dewatering is very important., At stages between
a pumpable cuality and a reasonabl: solid material it is
difficult to transport and to incorporate in the composting
process, One terder offer suggests to eliminate the need

for proccessing water the sludgze shoulsd only be de-wate:ed

to level to give an overall correct fermentation moisture

contert in the total composting feedstock. This would how-ever
would create serious operational problems and I cannot
~ncommend 'this practice,
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The Specification for the Composting Plant provides

for the incorporation in feedstock of sludge of the
nature proposeduy the Sewage Treatment proposals to

the extent of 100 tonnes of dry solids per day. The
yield from the sewage treatment works will be 246 tomnnes
per working day of the composting plant. Design is -
deficient in specified capacity by 146 tonnes sludge

dry solids per day. This could be accommodated by
either adjusting the design with the successful tenderer
at final design stage of the compostlng project CR increase
the working hours -

At the final contract design stage it is de sirable that
to make sure the throughput capacity is fully adequate
~the-capacity of each stage of the plant and particularily
the fermentation capacity is checked.

To accommodate ALL the sludge produced by the sewage
treatment plant in an EIGHT WOFKING SHIFT at the Composting
Plant the following are the revised inputs:

Tonnes Cubic Met
Refuse 700 2400
Sludge 66.6% w/w moisture_794 611
1494 3011

The sludge will contain surplus moisture above the

optimum level for ITS OWN fermentation (66.6% w/w instead
of 55% w/w) It will contain 238 tonnes dry solids and
556 tonnes moisture,

The moisture requirement for the sludge fermentation is
290 tonnes so there is a surplus of 266 tonnesof liquid.

700 tonnes of refuse with a moisture content of 30% w/w
contains 490 tonnes dry solids and 210 tonnes moisture,
For optimum fermentation it needs 599 tonnes liquid. 1Its
own inherent moisture coatent and the surplus from all the
sludge is 476 . tonnes, so that the additional moisture
requirements are 123 tonnec. By incorporating ALL the
sludge there is a daily saving of 266 M3 of p:docessing
liquid.

I have carefully studied the various technical reports
of the Consultants for the Sewage Treatment Project and
it would appear from investigations already made the sludge




7.

will not coatain concentrations of heavy metals, trace
elements, or salinity whick can prove to be deletrious to the
soil or to growing crops wnen incorpcrated into compost.

Careful laboratory control will be constantly necessary in this
connection when the sewage works and the composting plant are
both fully operational, in order to make sure that these
concentrations remain at acceptable levels.

24l The Specification for the Composting Plant in-corporates
about HALF of the potential yield of semi-dried sludge from
the proposed sewage works,

I STRONGLY RECOMMEND that at the FINAL DESIGN STAGE for the

] SR R
composting project its capacity be adjusted to enable it to
. ] -
process the whole yield of sludge.

This policy would produce the follo;ing benefits:

a - 'The Feedstock Quality would be higher and
the sludge content facilitate the composting process.

b - The final compost will be of an improved quality

¢ - The yield of compost will be increased by over
twenty per cent,

d -~ A substartial saving will be made in the quartity
of processing water.

e -~ The costly transportation of sludge for final
off-site disposal will be eliminated,

f - The Sludge Storage Area at the sewage works can
be substantially reduced in area,

2e5e Skilled Personnel

2e5.1 The Sewage Treatment Project and the Composting Project when
they are operational will both reauire certain high level skills
such as electricians, mechanical engineers, chemists and
laboratory technicians.

The Sewage Treatment Proposals make a generous provision of
these skills, It would appear (especially at a supervisory
level) these skills could be jointly employed with considerable
operational and financial benefit.




S THE SITE FOR THE COMPOSTING PLANT
3.1, I attach three drawings to different scales whick show:

a - The location of the site in relation to the built
up 2rea of Damascus where the refuse to be processed
will be generated.

The Ghouta Area where the compost wil 1likely be
utilised,

o
'

¢ - The relationship of the site to the proposed
sewage treatment plant.
d - A similar drawing to the one supplied to the tenderer.

3.2 The site is situated about 6 km east of Central Damascus near
to the village of Ayn Terme. It adjoins the eastern boundary
of the proposed sewage works site, and its so.thern boundary
is near the River Barada. ] ’

330 The site has a total area of about 11 hectares. It is generally
flat cultivated land with a gentle slope of about 1 in100 to the
river,

It contains some irrigation channels and numerous mature and
developing trees especially near to its boundaries.

3okse The geo-technical survey of the sewage works site suggests that
similar conditions will extend to the Composting Plant Site,
These are that the sub-surface strata cousists of silty clay
with sandy gravel lenses, and some gravel deposits especially
near to the river,
The ground bearing capacity is generally 1.5kg/cm2,'but there
may be localised "soft-spots" or pockets with a bearing
capacity in the region of O.5kg/cm2.
The ground water level is generally high and it fluctuates
in accordance with the top water level of the River Barada
which is highest in January/February. Its average level
is - 2 metres.

3e5. The site is without a satisfactory vehicular access at present,

The sewage works proposals provide for vehicular a¢cess to that
site at the north-west corner of the site and at a point 1,2
kilometres west of the composting site. There is available
space in the sewage works site clear of operational areas along
its northern boundary where an interconnecting road between

the proposed sevage works access and the compcsting site could

be constructed, For operational reasons how-ever this is not
very desirable.
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Preliminary outline proposals exist to provide a vehicular
access to the composting site alined in a north-south direction
and connecting with the Damascus-Sakba Rozd which is situated
about 900 metres north of the composting site. This proposal
has considerable merit and it could CONVENIENTLY BE USED
JOINTLY BY THE SEVWAGE WORKS AND THE COMPOSTING PLANT.

Both plants will generate a considerable amount of vehicular

traffic. The composting Plant at least 300 vehicles per day

and the sewage works at least 100 vehicles per day. The details
are:

Composting Plant Sewage Works
175 Refuse Deliveries 75 Sludge Disposal
25 Reject Disposal 25 Service & Delivery

100 Compost Collection

1t is extremely important in view of the largze traffic flows
that the site layout for the composting plant makes ample
provision for the parking of vehicles awaiting delivery

or collection. Without such provision site congestion

or the queuing of vehicles on the access roads can cause

confusion and operational problems especially at peak periods,

As the current Specification provides for the reception of

half the proposed sludge production from the proposed sewage
works it is also important that prorer vehicle access from

the sludge filter press and the sludge storage area be provided
so that sludge lorries can readily deliver the sludge directly
to the reception inlet of the Composting Plant.

Great care is reauired in the layout and devel.opment of the
site to achieve its highest potential,
The following area essential matters:

a -~ A topographical and geo-technical survey of the site
is an URGENT necessit this will form the basis:

for all other development decisions,

This should have “een available when tenders were
inVited .

b - The construction of a suitable vehicular access is a
matter of the highest priority.

Ce= Provision should be made in the final laywsut for

a - Adequate on-site parking f-. vehicles
awaiting to make deliveries of refuse or
to collect compost,

b -~ A rrorer vehicular a.cess to sewage works,
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d - In view of the fluctuating but ge.eral high level
of the ground water deep excavations should be avoided.

IF a deep reception bunker forms part of the accepted
scheme great care must be exercised to ensure that the

bunkers
a - Resist flotation when they are empty
b - Remain completely water-tight at all times
(Refuse in storage must be kept dry)
e - mhe foundations for vibrating machinery such as

pulveriser mills must not be sited where "soft-pockets"
exist unless special foundations are designed.

f - Drainage and other underground services should be planned
and sited so that they can later be readily interconnecte:
with those at the sewage works,

f. The Final Layout shall ensure the retention of the
maximum number of mature and developing trees.

3,11, The cost of site acquisition is kigh, but it is certain that
this will _.: proved to be in the long term a very wise and
economically sensible decision,.

It is a very EXCELLENT site in every respect, and particularily
when considered in relation to traffic logistics and economy,
operational efficiency, and environmental accept;bility.
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b. METHOD OF THE TECHNICAL APPRAISAL OF THE SUBMITTED SCHEMES

L.V, The examination cf the technical files submitted in tne
various "envelopes 2" was made at one of the offices of tue
Consulting Engineers appointed for the Composting Project, namely:

" The Gereral Company for Engineering and Consulting "
and in the presence of Mr Zouhair Wafa their Project Manager

and En. Mohamad Yourness (Professor in Damscus University) their
Consultant,

4L.2. The essential technical data which I remired for detailed
examination and analysis was obtained from each of the submitted
_documents, and was later assessed by me, but no document
submitted with the tenders was at any time removed from the
office of the Consulting Engineer.

Le3, The method used for the technical evaluation includes:

a - Deterwining the system of composting which is
submitted, and assessing the layout of the various
elements of the plant, together with the disposition
type and size of the various processing units,

b - Detailed examinztion and assessment of the technical
data submitted with the schemes and especially

1- Technical Data Sheet No 1 - "Design Criteria
used in the Design of the Plant"®

2 =-Technical Data Sheet No 7 - "Guarantees of
Plant Periormance™

This essential information was compared with accepted

design parameters tu determine the adequacy and
competence of the submitted ptoposals

c - Scrutiny of the technical files to determine the
extent of compliance with with all the nipety
items contained in the Book of Specification

d - Ascertaining any dezign features which are questionable
experimental, faulty, inadequate or are un-necessarily
complicated,

Lelte The ELEVEN Tenders included a number of multiple submissicns
of variant or alterrative scheres, These were each fully
documented.

FOURTEEN complete schewes were examined (includineg one submission which
sonsisted substantially of two schemes.)
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Se SPECIFICATION BOOK

12. |
5.1s The Specification Book 1is a . comprehensive, sound and professional ‘
document, and it is clear that the insistence on submission of
detailed design criteria has resulted in a number of potential
tenderers finding that they could not satisfy the precise
demands of the document and in consequence did not submit offers.

5.,2. This is a Turn-Key Lump Sum Contract and it is 1m20rtant that

the finally accepted scheme satisfies completely all the
requirements of the Governate of Damascus.

5.3 It is rare that in tendering for such a Contract any firm can
prcoare . a 100 per cent perfect submission. Some items are
overlooked or omitted, some do not comply with specification,
and some elements of design may need later amendment to fully .
satisfye. Unless the ommisions are highly significant or
serious it is possible to make a decision regarding the
potential successful offer. The firm should then be required
to submit a final scheme for approval as is requaired by Article

10 (¢) of the Conditions of Contract,

S.4. In checking through the Specification Book I have found a slight
difference in several places regarding the design capacity of
the plant.

Annex VIII and Article 2 of the Conditions of Contract
give the capacity correctly as being:

700 tonnes of refuse per 8hr day and 300 tonnes
of sewage sludge (66.6% w/w water) per 8hr day
and six days in each week

In Specification 3.1 there is an additionai proviso
to this capacity which could be misleading which states
"or alternatively at will the maximum amount of

liquid sludge (97%w/w moisture) which the volume
of refuse can contain"

'“he intention of the proviso should have read
mand additionally at will"

Liquid sludge (97% water) contains only 9 tonnes of solid

matter in 300 tonnes of sludge and it was intended that this
could be used in lieu of processing water. Sludge with a
(6.6% water content contains 100 tonnes of solid matter in

300 tonnes of sludge and it has a solid volume of about 300 cubic
metres.

Each scheme is being examined as far as possible to ascertain
that it can accommodate the full capacity as intended by the
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13.
Specification book, but it is very IMPORTANT that this matter be

agreed with the successful tenderer before a final contract is

ratified.

GUIDESLINES FOR SCHEME SELECTION AND CONTRACT FINALISATION

To avoid un-necessary repetition when I report on my examination

of the various submissions, it was thought desirable to explain -

a number of important factors which are essential in any scheme
which will achieve successful commercial composting. These factors
are in fact major guildelines in the selection of a suitable scheme
and in the finalisation of contract details.

Composition of Feedstock

It is extremely difficult and practically impossible to obtain an
accurate analysis of municipal refuse, as every load of ws .ce 1is
of a different composition to the next, and the composition of
one days waste will not be the same as that on the following day.

Only one of the tenderers has taken the trouble to carry out his
own ind:pendant investigation and refuse analysis. The results are
in general similar to thosecontained in the Specification Book.

The moisture content however  is higher. '

The data in the Specification Book was obtained from detailed
studies extending over a period of six weeks, and it is therefore
unlikely that the recent private survey could be as comprehensive.

Moisture content will vary widely according to season,and also the
locality from which the refuse is generated. The composting plant
must be capable of meeting the most adverse conditions and therefore
the use of the lower moisture content for design purposes is very
important.

The moisture requirements in terms of supply of processing water
in thé schemes submitted vary from 10,000 litres per hour to
70,000 litres per hour, An average requirement is 30,000 litres
per hour, .

It is important to ensure that all plants should have an adecuate
supply of processing 1liquid available should it be required -
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the processing liguid can be either well water, river water, screenec
or settled sewage, or liguid sludge with a solids content which
does not prevent it being pumrped. -

The Composting Process - Fermentation

The vital stage in the composting process is fermentation. It is
the process whereby the organic matter present in the feedstock is
converted by biological aerobic oxidative action to an accetable
guality of compost. A composting plant must be designed to provide
optimum conditions for the various micro-organisms ( bacteria,
fungi «nd actinomycetes) to flourish and so perform their essential
task. The essential requirements are adequate but not excessive
moisture and a good well distributed supply of oxygen.

Micro-organisms can only absorb nutrients in a liquid form, and &as
the moisture content of composting material falls below the optimum
level cf 55% w/w so does the growth of micro-organisms also decline;
and this growth stops al-together when a moisture level of 14% w/w i:
reached. If the moisture level is greater than 55% w/w the
interstices of the composting material become waterlogged and
aerobic conditions can not be maintained,. The adjustment and
maintenance of the correct moisture balance in the fermentation
process is essential for successe,.

fn acecuate supply of oxygen is eaually important and oxygen
depleted pockets of composting material must be prevented,

A major aid to the fermentation process is the pre-shredding

of the feedstock., Not only are bags, sacks and other containers
(which are filled with refuse)broken and shredded,but the whole

of the feedstock is reduced to a maximum particle size,which because
of the considerable increase in the surface area of the materiul
enables moisture to be guickly absorbed and micro-organisms to
proliforate. The process of shredding also entrains within the
shredded material a well distributed supply of oxygen which is
sufficient to start the fermentation process.

If the fermenting material is left undisturbed it will increase
in density by settlement and eventually it will be compacted to a
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to an impearm-.able and oxygen depleted condition. When oxyren falls

below 12 per cent aerobic fermentation will cease and the process
will become an-aerobic with disastrous results.

Systems of Fermentation
There are two principle methods:

Enclosed :. which fermentation is carried out in digester
towers or in rotary drums.

Windrow in which fermentation is achieved by natural methods
(by stock-piling or windrowing the feedstock in the
open air or preferably within fermentation hangars.f

The windrow method has three variations:

Standard Windrows These are turned nt regular
(usually seven daily) intervals.

Acclerated Windrows The windrows arc mechanically
turned and serated at regular
intervals under very controlled

conditions.
Static Windrows, Stockpiles of prepared feedstocit
(Extended Pile are formed on aspecially preparec

Forced Aeration) floor or platform, and REMAIE
UNDISTURBED DURINS THE WHCLE
FFPMENTATION PEFIOD,

The floor or platform is provided

with vents and ducts through
which air is forced or exhausted.

Enclosed Fermentation

This system is extremely expensive in terms of capital investment,
Manufacturers have therefore attempted to design on the basis of
shorter and shorter fermentation retention periods. The system
can achieve excellent results PROVIDED THE PERIOD OF RETENTION IO
SUFFICIENTLY LONG.

The Specification requires a continuous period of fermentation at
» temperature of 60°C for four days (96 hours). The following
graph shows that with any fermentation process there is a latency
and a growth phase before a temperature of 60°C is attained. This
period is never less than 24 hours and can be two days, so0 1o
gsatisfy the Specification a minimum retention period of TFIVF D45
is reauired ‘
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Fermentation gccurs in four phases: o
© (1) alatency phase covering the ime rgqmr:d for
colonization of the medium by micro-organ-
(1) = latency phase * isms (about one day): ] _
(2; = Ka’:"‘";-"' z""‘:' (2) 2 growth phase accompanying the rise n
() = thermophil phase ~ temperature: . . -
H) = mamr ""',g phasc : {3) a thermophil phase in which the temperature

reaches 60°. 1L must not last too long for
otherwise the organic content of the compust
diminishes and only mineral compoenets of
no use for agriculture remain:

(4) a mauwsing phase taking place eithar on space
set "aside at the composting plant or. in Ser
tain cases. in the fields after spreacing.

The diagram below shows the theoretical tempera-

wure curve for the aerobic conversion of refuse.

A1l Enclosed Fermentation Systems rely heavily on a long period
of maturation or curing subsequent to the actual so called "fermentation

stage. It is in the maturation process that the real Dbiological
action takes place,

None of the submitted schemes using this method have a retention period
as long as FIVE days ~(one scheme only retains the feedstock for 24 houx)
To provide satisfactory fermentation the scheines would have to
substantially increase the number of towers or drums,

A major weakness of the enclosed system is its lack of operational
flexibility., The system has to be designed to rigid maximum inputs
and it is impossible to increase that rate. If part of a plant is
temporarily out of action the remainder cannot absorb the load.

W.H.O. has indicated that successful commercial composting should not,
and need not,depend on the use of intensive mechanisation. The process
is o biological one, and machinery should only be used to perform tasks
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which are physically difficult or aré arduous for manual labour,

The use of machinery should therefore be restricted to such matters as
shredding - mixing - screening - refining- and lifting, turning

loading and transporting feedstock, composting material(at varicus

stages) and final compost. -

It is found in practice that the TOTAL TIME required to produce 2

good guality compost is much the same with both the methods of
fermentation,

Accelerated Windrow Fermentation

The standard windrow system is waste”ul of land especially when large
throughput of feedstock is involived., The accelerated windrow system
reduces space requirements and also reduces the time recuired for
satisfactory fermentation, .

The process consists of forming windrows either in the normal fashion
within a fermentation hanger, or placing the prepared feedstock into
specially constructed contaiaing structures. The fermenting material
is turned and mechanically aerated at regular intervals b& special
turning machines which can be operated automatically, °

The system is a positive and flexible one and gives excellant results,

Static Windrow Ferment-ation ( or Extended Pile Porced Aeration)
Several of the submitted schemes use this method of fermentation, and
(as there is some doubt and controversy regarding its efficiency
and reliability, especially where large throughputs of feedstock

are concerned ). it is important if such a scheme is favourably
considered, that evidence should be presented indicating the
oferation of a gucgessful composting plant, using the system, and
frocessing g similar throughput po the Damascus Plant, and also

operating under gimilar climatic conditions. An alternative
course of action would be to negotiate for the conversion of the
static windrow fermentation unit into an accelerated windrow unit.

A few schemes are excellent in all respectsexcept for the system
of fermentation which has been adopted, Relatively minor adjustment
would be necessary to effect the conversion and produce an
unquestionably reliable composting plant,

In stotic windrowing the prepared feedstock is deposited in huge
stockpiles which contain up to 25,000 cubic metres of material.
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The height of the stockpile is up to 3.5 metres, The material rests
on a prepared base (»ither in the open or in a fermentation hangar)
and through the base,air is forced into the feed<tock or exhausted
therefrom. At least that is the theory. In practice it is found
that much of the air movement is along the interface bLetween ]
the feedstock and its base and containing structure.” Aeration of
static material in bulk is extremely difficult to achieve, AS IN
THIS SYSTEM NO MECHANICAL TURNING OF THE FEEDSTOCK IS PRACTISED.

Any homogenous material placed in stockpile will slowly settle
and increase in density,and mass ~aeration ° .by induced air systems

is not reliable and becomes more uncertain as the feedstock
density increases.

It is possible that some compostiing plants with relatively small
throughput of feedstock have given some acceptable results. In these
cases it is relatively easy to manipulate the fermenting material,
With large quantities this is not possible, . '

It is noteworthy that one scheme submitted a basic offer using
this system, and also an alternative using the accelerated windrow
system, The alternative system reduces the time required to
produce compost by 14 days, it increases the yield of compost by
forty per cent, and it results in a substantial reduction in the
size and aredof the fermentation unite.

All the schemes using Static Windrowing precribe long periods for
subseaquent maturation,

Moicsture Adjustment of Feedstock
Most of the submitted schemes make satisfactory provision for adjustment
of the mbisture level of the shredded refuse, A few h ‘reverare deficient
in this respect. In one scheme no water is added until after ’

the shredded refuse has been retained for ten days in the fermentation
unit, and then water or liguid is only applied during the mechanical
turning of the material. It is important in the early stage of
fermentation to mairtain a correct moisture balance in order to induce
rapid fermentation(which is marked by a quick rise in temperature).

The process nf adding water during compost turning results in a great
loss of liquid by rapid evaporation, and the whole process is very
in-efficient.

It is very iuportant that all schemes have efficient means for moisture
adjustment with a capacity great enough to adjust the moisture level

of the driect refuse under the most adverse climatic conditions.

|
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Compost Processing loss i ’9. |

During the fermentation process the organic carbon contained in
the feedstock in various forms (pectins, cellulose and lignins)
treak down at different speeds. The vegetable matter rapidly
decays, and at a slower rate the paper, but woody materials are
much more resistent, The micro organisms which effect the
decomposition (bacteria, fungi and actinomycetes) utilise 30
parts of carbon to one of nitrogen.

The carbon is corverted iuto heat which creates the pasteurising
temperature of fermentation, carbon dioxide gas is produced and this
is discharged naturally to atmosphere, and moisture is released

by rupture of cell tissue - and emerges as water vapour,

There is in consequence a considerable loss of weight in thg
feedstock, THIS IS UNAVOIDABLE,

Calculation of potential compost yield must take this factor into

account, One submitted scheme has not done so,

In the schemes examined apart from two which are obviously in error,
the range of composting loss is from 14%w/w to 20%w/w of the
feedstock input. I have calculated a figure of 18%w/w from compariscn
of the Carbon/ Nitrogen Ratio of the feedstock and the potential

C/N Ratio of the final compost.

One of the submitted schemes indicated there would be No composting
loss and another gave a figure of 5%w/w both of which are manifestly
absurd,

Yield of Compost

The efficiency of the fermentation process will to some extent
influence the level of the Composting Processing Loss, but the
mechanical efficiency of the refining units will determine the
percentage of reject material, The average level of non-compostable
material in the feedstock is 20%¥w/w but it is impossible to restrict
the weight of reject material to that level, The refining units
inevitably entrain some compost in the mass of the rejects so that
the percentage of rejects will alwars be higher than the non-
compostable material in the feedstocke. '

In the schemes gubmitted one gave the same value for rejects as

that of the non-compostable material in the feedstock on which the
design was based. This is quite unattainable, Design /s
generally based on 20% w/w non-compostable material in feedstock
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o153« Mechanisation

and the range of actual rejects varies from 24% w/w to 33% w/w - The avera;e
for all scheres iz 32% w/w.

It is reasonable to expect the reliable yield of compost will be
(or ought to be) about 50% w/w of the original throughput,

In the submitted schemes the predicted yield of compost*ranges from
32% vw/x/ up to 55% w/w/ ( excluding the schemes where there is no

allovance for composting loss and where an inaccurate compost

processing loss is quoted). The average for all the schemes is
LEX w/w.

6,11, Compost Production Time

The period required for full compost production varies considerably with
each of the submitted schemes,and the range is L2days to 201 days.

The most rapid production is with accelerated windrow schemes and all
the schemes with this system of fermentation are within the range

of 42days to 50 days. I would expect any efficie .t scheme to
produce good quality compost in a period not exceedir,g sixty days.

Various international standards including the recommendation of the
World Health Organisation is that compost made from refuse

ard / or sewage sludge shall be fermented for a continuous period of
four days (96hours) at a temperature not less than 6o°c, and this

is a requirement of the Specification Book (Annex IX para a ).

As the pasteurising temperature is only reacn after the first 24 hours
of the fermentation process (under optimum conditions) this requirement

means that all refuse must be fermented for a period of at least five
days.

The :reater the number of units of machinery in a plant, the greater
becomes the maintenance problem, A sm2ll number of larger units

is far more reliable than a large number of small units. Large
units are usually more robust in constructioa, provide greater
reserve capacity, and resist wear and tear better than small units,

For this reason TWIN- FLOWLINE PLANTS are preferable to plants
where there are three or more flowlines for the processing of the
zame feedstock throughput,

!
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The most desirable composting plant is oze with a clean ana sicple
layout of its machinery, and which incorporates the minimum number

of operating units, Conveyor systems can be complicated and one scheme
which has been submitt:d provides 68 conveyors which have a total

length of 1200 metres.This compares with another competent scheme wnich
provides only 33 conveyors and a considerably shorter total length,

An enzgineering maxim is that every metre length of a conveyor is
another potential maintenance problem, The Specification Book
reauires that conveyors shall be as short and as few in number as
is reasonably practical,

The h.mmer mill type of pulveriser is an essential unit, as it not

only reduces the refuse to a maximum particle size of about 150mm but
its action destroys the eggs, larvea and pupae of flies with which most
incoming refuse is innoculated.

There are many types of hammer mill(horizontal(single and double rotor)
and also a vertical rotor type). The relative efficiency varies widely.
Only a few makes of mill have the capacity required by this plant

for twin fiow line operation of a througnput of 50 t/hr for each line.

-In any plant which has to shred refuse the installation of the largest

capacity mill available(within economic limits)is a wise investment.

The large mill is of substantial and robust construction, it will
adequately resist damage from extraneous causes and from normal wear

and tear, it will proride useful reserve capacity and generally it

is more reliable in action, A number of schemes have provided THREE or
FOUR instead of two initial flow lines because the largest size

of mill of the type proposed to be used is too sm.ll for a twin line
plant, The effect of this has been to increase the number of conveyors
and generally complicate the plant layout.

One scheme proposes as an alternative to the hammer mill shredder an
impact crusher unit., This merely reduces the volume of the refuse
but does not effectively shrea 14i{ L0 a selected particle size which
is necessary for efficient compost, and equally important it does not
destroy the eggs larvea and pupae of developing rlies,

Shredder Mill Maintenance
A mill should be capable of dealing with the whole o0“ unsorted refuse
(except “or large extraneous oObjects), 2ud tins and metal should not
be removed until after the shredding process,as theyact a8 a useful
mill cleaning agent,

The hammers within a mill wear at different rates according tc type
and make of mill, but as they wear the efficiency of the nill declines
~r' to maintain throurhput they nave either to bte renewed or re-faced,

s —— i
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The cost of hammer maintenance and renewal is a significant item in
thz total operational cost of a plant.

The type and the nuaber of hammers in different types of pulveriser n.ll
vary widely. In the submitted schemes the number of hamzers ranges fr-om
12 to 96 per mill. Most type of hamrers have a series of wearing laces
and to bring them into use the position of the hammers ias to be changed
at regular intervals, or with one type of mill the worn hammers are
refaced by a welding process. The tonnage of feedstock which can be
shredded between each change of hammer or each re-facing varies with
different makes of mill. Eventually alX hammers have to be re-placed
and the tonnage life of a set of hammers is important.

The time and man-hours required to effect a change of hamcers < to
re-face the worn ores determines to some degree th: un-avoidable
tdown-time" of the plant.

In most respects the vertical hammer mill is the most efficient and least
costly in this respect. It is designed ~that at the touch of a awitch
the rotatior of the mill can be reversed and thus bring into operation
new hammer faces, with a consequental fifty per cent saving in down-time.

In this type of mill the worn hrammer faces can be re-faced by a welding
process without the necessity o removing the haiumers from the mill.
Re-facing can be done up to ten times before new harmers are requireud.

Transport and Mobile Handlink squipment

Efficient types of vehicle and mobile bhandling equipment are as essential
to the guccessful operation of a composting plant as the major inmstallation
itsgelsf. The wrong types can result in un-necessary cost and ijinflexible
and frustrating operatiam.

Standardisation of types is essential to ensure that they can be
interchanged for various different duties. In one submitted schenrc
loading shovels of different motive power is proposed.

In a composting plant a considerable volume of material has to be
regularily handled: and moved, and these nperations include:

a - Peeding the plant (by loading shovel);

b~ Moving material from ome proceasing unit to another;
- Collecting and disposing of prccess rejects;

- Stock-pi“ing of materials and [inal composi;

- Loading of finished compost into delivery vehicles.

o & O

Specification 5.10 requires that ALL transport and mohile equipment whira
is necessary for the efficient operation of the plaut SHALL be providea.
The specification details precise reqvirements for bulk transportation

vehicles and for loading shovels. In must of the submitted schemes these
requireaents have not been observed.

Appendix 1 gives details of Bulk Traasport Vehicles of various types
together(for comparative purposes)of current operating costs in Britain
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iny ONE of the submitted schemes has observed this Specification,
the remainder have substituted Bulk Tronsport Vehicles of an inferior

and operationally less flexibl: type than the ones specified.

s was precise in jits reguirements

‘'he specification for the loading shovel

that they should:
a - be four wheeled drive
b - Have buckets with a minimum capacl

c.- Have the buckets fitted with retaining clamps to
a FULL bucket at each operation.

ty of 3 cubic metres
ensure

he submitted schemes, one o: more of these reauirements

In one scheme the proposal is for a loading shovel
and a power of 38 hp.

In almost all t

have been ignored.
with a bucket of 1.4 cubic metres

s and Loading ~hovels is generally

The NUMBER of Transport Vehicle
erve Bulk Transport Vehicle

jnsufficient. At least one spare Or res

and Loading Shovel should be supplied.
shovels reauires that the cars b2

The health of the drivers of loading

dust proof and be air-conditioned.

¢.16. Reception House Design
he interests of preventing

For public health reasons and in t

environmertal nuisance from dust, litter, noise,
(this is the part of the plant where 1iv« ‘'ies contained
refuse are released in large numbers), ti scharge of refuse
a EQEEl enclosed building which is - _uipped with efficient
adequate flY and insect electrecut.rse.

s have complied with the r

flies and insects,
in incoming
MUST be

within

dust-aspiration system and
ecuirements

Only a few of the submitted scheme
of Specification Book para 4,10 which prescribes detailed and clear
reguirements. Some schemes meet part of the proposal except that

i1th a series of nccess 400

of the building is provided ¥
do not conform to the idea of total

ed with automatic closure devices, but
found that these doors are rorely

the whoie front
(11 or more) which when open
The doors are fitt

enclosure.
g it will be

at peak delivery period

closed,
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Compost Refinirg & Clea.ing Units

M-ture compost must be cleaned and graded to make it commercially
acceptable, Most of the submitted schemes include adequate
refinirg plant, but in a number of cases some simplification

is required to reduce the number and length of conveyor

systems. ’

Traffic Movement

Considerable vehicular traffic will be generated by the
composting plant and congestion will arise at peak periods
unless provision is made within the site for the temporary
parking of vehicles while theywait to make deliveries,or to
collect compost. Only one submitted scheme has provided

for this, despite the clear requirements of Specification 4.10

Although this was NOT specified the final scheme must provide
for ade-guate vehicular access to the sewage works site to

facilitate the delivery of sewage sludge to the composting
pl:’nt .

Enforcement of Specifications

The Specification Book reflects the many principles and factors
mentioned in this chapter. When the final contract is agreed
it must be made clear to what extent the specifications will

be enforced or (subject to negotiation) be suitably amended.

If this is not done it can lead to :contractual disputes at a
later stage.
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25.
REPORT ON THE TECHNICAL EVALUASION OF INDIVIDUAL SUBMITTED SCHEMES

The reports on each of the schemes submitted is presented in a
uniform manner to enable =asy comparisor of schemes to be made

The reports are presented in alphabetical order according to the
name of the tenderer.

My examination of the submitted schemes has not included a detailed
study of the civil, mechanical and electrical engineering features
other than in respect of specific features such as Pulveriser Mills, -

The architectural design of the various buildings has(other than in
a superficial way) been dis-regarded.

These are all matters which are clearly the responsibility of the
Consulting Engineers for the project., I have therefore confined

my investigations to the Compost Processing Fngineering Aspects.

It has however been necessary to check a few schemes purely for .
indicative purposes to ascertain the extent of mechanisation of the
various submissions, Each unit of'machinery and each metre of
conveyor belt is a potential source for breakdown and consequent
delay in compost production. A more detailed analysis of this
should be done by the Consulting Engineers.,

Simplicity in mechanisation and high quality machines are an
essential ingredient of a successful plant,

The insistence of strict observance of the Specification for the
Reception Hall is not merely to prevent environmental nuisance,

but also to ensure refjability and flexibility, The alternative
Grab Crane and Storage Bunker systems can in the case of blockage
or mechanical fault stop production completely, whereas a defective
loading shovel can be speedily replaced,

I have to strictly conform to the policy laid down by Unido for its
Consultants to in no way infuence who shall be the successful
tenderer. Therefore I shall not state my technical preferences

by means of a grading system or im priority order but will 1list

the schemes At the conclusions of this report in the following
categories

a8 = Schemes suitable and satisfactory to meet
local reouirements.

b =~ Schem
S accggt:gig? subject to amendment could be

Schemes which are unsatizfactory,

s e
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7.6 From this classification of the submitted schemes, and after
consideraticn of the tender prices one or more schemes may
be selected for turther negatiation and/ or amendment.

. The preparation of the final scheme which will bé the subject
of the contract must be comprehensive in scope and competantly
executed, It should be technically assessed in considerable
detail before being finally approved. This assessment need
not reauire the technical expert to visit Damascus provided
he is supplied with the necessary documentation and is at
liberty to consult with the designers of the scheme. ARy
reports can be speedily transmitted by telex.

8. TR TMDIVIDUAL SUPMITTED SCHEMES

&.1. The detailed reports on each of the incividual sutmitted
schemes appear in the following order:

1. =- Andritz - Avstria
2. - PBRartolomeis - Italy
3, =- B C Berlin - "Yest Yermany
-4, - Buhler - Switzerland
5. = Daneco -~ Italy
¢. - Degremont - France
7., - Milihouse - Syria (Basic Scheme)
8. - -do- (Miternativeil)
S. - -do- - (Alternative 2)

10, =~ Segoure Freres - France
11, - Snarcogetti - Italy

. 12, - Thyssen Engineering - WestGermany (Variant 1)
13, - -do- (Variant 2)
4. - O.T.V, - France
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TECHNICAL ANALYSIS AND EVALUATION OF COMPOSTING SCHEME

TENDERING FIRM: ANDRITZ Vienna Austria

SYSTEM: Static Windrow (Ruthner) (Sxtended pile forced aerationm)

ELEMENTS OF SYSTEM: Shredding - Mixing - Fermentation - Refimimng - Maturation
(NOTE: Refining precedes maturation)

NUMBER OF FLOW-LINES: TWRO but only one fermentation unit.

QUALITY:

a - Technical Documents: Reasonable

b - Site Layout: Un-satisfactory - CranDed and restricted

although 40% nf site area not used
¢ - Machinery Layout: Fairly simple and un-complicated.
d - Buildings: Mediocre - Gatehouse includes telephone
switchboard and weighbridge control

COMPLIANCE WITH 90 SPECIFICATION ITEMS (per cent) 87

PROCESSING DATA:

a - Design Throughput (8hrs/day) As specified.
b - Rejecte { _% w/w of throughput)
Non-compostible in feedstock: 24k (Andritz design data)
Mechanical extraction loss a8
Total Rejects ______ ¥2_

¢ - Compost Processing Loss (% w/w throughput) 17

d - Total Yield of Compost (% w/w throughput) 31 to 51 AVERAGE 41%
e - Processing Time (days)
Ferzmentation: 21
Maturatiaon and Curing 180
Total Production Tise _....201
f - Storage Facilities for Production: (months) 5
g - Constructional Period (Contract to Commercial Operation in months): 2
h - Processing Liquid (Litres per hour) 27,500
i - Electricity (kwh/38hrday) 12,200
J - Pulveriser Mill Maintenance:

Number of hammers: 30

Tonnage between change: 2500 (7 days)
life of Hammers (tonnes): 25000 (3 months)
Labour to Change (Man/hours) 8

k -~ Total Personnel: 75

TECHNICAL (Q3SERVATIONS ON COMPOSTING SYSTEZM

a - Fermentation is by means of:tatk=windrowin§ using the extended pile forced
aeration system. ~There is one large ferme t}tio H?“Eir ith g gomglicated
system of underfloor air ducts using 8000 M /bour o r for 2% hours per da;
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~ - After fermentation the feedstock is then cleaned.
Coarse compost ONLY being Screened. The CLFANED material
is then taken to Maturation Storage WHERE MOISTURE is added
( This suggest that the fermentation process is in-efficient)
Hedium cnd Fine Compost is matured within a storage building.

i JOR O'MISIONS FROM TECHNICAL SUBMISSION

None,

GENFRAL ASSESIMENT

The site layout is cramped and restricted ond extensions of
the rece. ption hall would be impossivle. No on-site parking
for delivery and collection vehicles is provided

a-

The process for production of compost is too long and personnel
reauirements too high.

The long maturation process indicates that the stztic windrow
fermentation process is not reliable,

If consideration is given to adopting this scheme it is suggested
that the static fermentation system be converted to a acceleratced
fermentation system by the supply of the necessary number of
suitable windrow turning machines. The Maturation period can then
be substantially reduced,

Other items which would require attention are:

1 -

The various open air processing areas should be
properly surfaced and drained - It is uncertain from the
documents to what extent this is to be done.

The Bulk Transport Vehicles and the Loading Shovels

to comply strictly with Specification znd be all of the
SAME type.

The Reception Hall to be TOTALLY enclosed (Not provided
with multiple access doors) and a 15 air change per hour
dust aspiration system provided - Insect Electrectors
to be also installed, :

The site layout should be re-planned to provide for
better distribution of buildings and plant, secure
better trafic circulation and include adequate vehicle
parkingy - Access to sewage works site to be included,
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TFCHNTCAL ANALYSIS AND EVALU\TION OF COMPOSTING SCHEME

TENDERING FIRM: ‘de BARTCLOMEIS Milan ITALY

SYSTEM: Seperation 2nd Static Windrowing (extended pile aeratic.
ELEMENTS OF -SYSTEM: Iron remov:l, grinding - homegenising and claésifying
fermentation - Refing - Maturing
NUMBER OF FLOW-LINFS: TYIN with 4 Classifer Drums and One
. Fermentation Unit

QUALITY:

a - Technical Documents: Unsatisfactory - Technicnl.. Data Sheets
b - Site Layout: _ not.sugglied - _Verbose
Sotisfactory - ornly €27 site area used
Too grest a degree_of mechanis~tion

¢ - Machinery layout:

d - Buildings: ~verage

COMPLIANCE RITI 90 SPFCIFICATION ITEMS ( per cent): 75 per cent
PROCESSING DATA: N

a - Désign throughput (8hr/day): Ls specified
b - Rejects ( % w/w throughput);
Non-compostible in feedstock: 20
Mechanical extraction loss: 1>
Total Rejects: 35

¢ - Compo-t processing loss ( %w/w throughput): 14
d - Total yield of compost ( $w/w throughput): 5!

f - Processing time (days):
Fermentation: 21
Maturation & Curing: 35
Total Production Time: 56

¢ - Storuge facilities for Product (monthg): 5
h - Constructional Period (contract to Commercial Operation in months)
. . C . . Not ziv.
i - Processing liquid (litres per hour): 20,000
Jj - Electricitx Kwh (8hr day): Data not supplied
k - Pulveriger Mill Maintenance:
Number of Hammers: Crushers are used instaad
Tonnage use between cha?ge: of pulverisers
Life of Hommers (tonnes): Twin rotors are
Labour to change (man/hrs) removed znd replaced
1 - Total Personnel: as needed

2Lk (This is clearly inadequate)
TFCHNICAL ORSEFRVATIONS ON COMPOSTING SYSTEM

a = This zcheme ic unusual. Instead of the customary shredaing of feedslock
in n» pulveriser mill it substitutes a sepmration cystem as follows:

etnl Terovnl - Grinding in a Grinder/Crusher - et Pulverisnticn
ir. -~ Rotary Homomeniser Drum (12.°M x 2.5 dia ond 12 RPY) -
Jcreening £ remove ~1l above cOmm particle cize,




30
BARTCLOMELIS 2

b, - T:e pre-trested and separated feedstock is then conveyed to
a single large fermenta®ion hanger where it is spread by overhend .
bridge gantry to form &an extended windrow using the static windrowing

method (see pzra 6.7) of forced aeration,
¢ - After fermentation it passes through the refining unit before it goes
for final m~turation.

AJOR OLISSION FROMN TRCHNICAL SUBMISSION

A1l the Technical Data Sheets required to be submitted in the Technical
File by Specification 2.0.c. have been omitted. The assessment of this
scheme has therefore been more difficult and complicated.

GEIIFRAL ASSWICHENT

a The pre-tre~tment system for feedstock is complicated and is not
suitnble for Dam-scus Conditions. It requires a great deanl of machinery
which would not be reaquired with an efficient pulverisation system.

b The Static Yindrowing Fermentation Unit is of fairly standard design for
extended pile forced aeration but for reliability and speed of fermentation
- windrow turning is desirable.,

¢ The screening of feedstock before fermentation to a 20 mm size suggests
thaot the auantity of rejects will be considerably greater than the
stated figure, ~nd that the yield of compost will according be very much
lower than the stated figure.

d The refining of fermented material before maturation is unusual

e The following items do not comply with Specifications:

i - The Reception House is not Totally enclosed - it
hns multiple doors at the front., The dust aspiration
system does not provide 15 air changes per hour

ii - _ Inadequate details are provided of the Transport and
Mobile Equipment to be supplied.
iii -~ The londing shovels are too small and of inadesuate
poger and design The bucket capacity is 1.5 M~ instead of
3M

f - The S5ite access ic from the proposed sewage works site,

g - No provision hus been mcde for Heavy Vehicles Parking near to potential
congzstion points,

ALTERNATIVE FERMENTATION SYSTEM

2 - 'n alternative to the above Fermentation Unit is the provision of
an accelerated windrowing system in which the windrows are moved and
turn by a system of sugers. This system is superior to the static
me*hod but auper windrow turners are not as efficicnt zs other systems
of windrow turniug.

he Thic ccheme even with the alternative system of fermentition can not
be recommended as suitable for the Damascus Pl-ont,
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TECHNICAL ANALYSIS AND EVALNATION COF COMPOGSTING SCHEME

-

TENDERING FIRM: B.C,BERLIN CONSULTANTS GMBH D1000 BERLINIO West Germany

GYSTEM: Accelerated Windrowing (Siloda Wheel)

ELEMENTS OF SYSTEM: Shredding - Fermentation - Maturation - Refining

NUMBER OF FLOW-LINFGS: . TWO

QUALITY:

a - Technical Documents: Excellent - comprehensive but concise -

b - Site Layout: Excellent - makes good use of site

¢ -~ Machinery [ayout: ©Excellent - compact and simple

d - Buildings: Good

COMPLIANCE. #ITH 90 SPRCIFICATION ITEMS ( per cent): 9l

PROCEGSING DATA:

a - Design throughput (8hr/day): Refuse gn}g but ootion for sludge
b - Rejects ( % w/w throughput); an hour operation

Non-compostible in feedstock: ?
Mechanical extraction loss: 8
Total Rejects: 32

¢ - Compo<t processing loss ( %w/w throughput): 14
d - Total yield of compost ( %$w/w throughput): g,

f - Processing time (days):
- Fermentaotion: 8
Maturation & Curing: A2

Total Production Teme: 50

g - Storar facilities for Product (monthg): 5
h - Constructionnl Period (contract to Commercial Operation- in mcnthe) 20
i - Processing liquid (litres per hour): © 30,500
j = Electricity Kwh (8hr day): 13,400
k - Pulveriser Mill Maintenance:
Number of Hammers: 30

7 days

Tonnage use betwecn change: 2500 2
3 months)

Life of Hammers (tonnes): 25000
Labour to change (man/hrz) 8

1 - Totoal Personnel: 56
TFCHNICAL OBSERVATIONS ON COMPOSTING SYSTEM

a - This ie an excellent, efficient and flexible system and the scheme
is well prepnred,




B,C.BERLIN 2

ﬁ - The accelerated windrowing system is one of the best currently
available.

¢ - The vulveriser mills are the most popular type in use for shredding
refuse - they are highly efficient and very reliable.

¢ -The maturation ond curing system ~mploys pile forming aq@ withdrawing
machines which ennble stock-piles to be formed to a height of 7 metres

thus ensurinz a tremendous saving in the use of site area and in the
ared of paved surface .

d - The rejects from the refining unit are returned to the inlet of
the pl-nt - thus ensuring the meximum yield of compost, and the
smallest quantity of rejects.

AJOR OFISSICHS IN TRCHNICAL SUBMISSION

Sludge Feedstock is not included in basic design but is given as 2n
/ option
GENERML ASITOOMENT
a - Jubject to the inclusion for the processing of semi dried sewage
sludge of the option detailed in the submission, this is a very
excellent scheme which meets all *the renuireuwents tor an economical,
efiicient, flexible and reliable composting plant,

b - The following matters must be considered:
i = The provision of a2 dust aspiration system giving
15> air changes per hour to be provided in the reception

house. Adequate fly and insect electrecutors to be
also provided.

ii - The Pulk Transport Vehicles to be of the type specified.
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TECHNICAL ANALYSIS AND EVALU\TION OF COMPOSTING SCHEME

-

TENDERING FIRM: " BUHLER Uzwill SWITZFRLAND

SYSTEM: Accelerated Wiadrow,

ELEMENTS OF SYSTEM-  Shredding - Screening - Mixing - Fermentation/Curing

NUMBER OF FLOW-LINFS: WO

QUALITY:
a - Technical Documents:

Excellent and compreheunsive
b - Site Layout:

Excellent Only 50 per cent site area
¢ - Machinery layout: Excellent, utilised,

d - Buildings: Good
COMPLIANCE. ®ITH 90 SPFCIFICATION ITEMS ( per cent): g5
PROCESSING DATA: '

a - Désign throughput (8hr/day): As specified
b - Rejects ( % w/w throughput);
Non-compostible in feedstock: 21,5 . (Buhlers Data)
* Mechunical extraction loss: 740
''otal Rejects: 28.5

¢ - Compost processing loss ( %w/w throughput): 17.7
d - Total yield of compost ( %w/w throughput): 53.8
f - Processing time (days):

Fermentation: ) 43 (joint process)
Maturation & Curing:

Total Production Time: 43

¢ - Storuge facilities for Product (months): 5

h - Congtructional Period (contract to Commercial Operation in monthg) 27

i - Processing liquid (litres per hour): 21,100

Jj = Electricity Kwh (8hr day): 12,000

k = Pulverigcer Mill Maintenance:
Number of Hammers: N
Tonnage use between change: 2,50C (7 day
Life of Hammers (tonnes): 10000 (one month)
Labour to change (manaars) 12

1l - Total Personnel: Not given - In envelope 3

TRCHNICAL OBZFRVATIONS ON COMPOSTING SYSTEM

a., This is 2n excellent well planned scheme suitable in every respect
to meet the reauirements of Dameascus,




BUHLFR 2 §
b - The PulvériserShreddé-rs are very efficient double rotor mills.
¢ - Fermentation is in & .~ .-ow which are set up and turned by efficient

windrow turning machiw.ss which can be (optionally)- automaticaily
operated. The windrows are turned five times in six weeks during

which process forced aeration is operated.
MAJOR OMMISIONS IN TECHNICAL SUEBMISSION N

a - No detsils of personnel required to. operate the rlont,

GENERAL ASSESSHMENT

-

a - There are a number of matters where compliance with the specification
is desirable :

1 - The Bulk Transport Vehicles do not meet requirements

2.~ The Loading Shovelare of a typewhich do not comply with
requirements;

i - The buckets are 2.5M> instead of 3M

ii - They have not four vheel drive |
iii - The buckets are without retaining clamps ‘
iv = The cabs are not air conditioned

3,- The ReceptionHouse is well planned but has multiple doors
at the front, It should be totally enclosed with
an access and an exit door.

4, - There is no indication if the stock-pile area is to be
properly paved and surfaced

5. The site layout should provide parking for heavy vehicles
near potential congestion points.

6 Vehicular access is required to the sewage works site.

b - ‘'lhere 2re several optionsall of which should be seriously considered

i - The provision of special eauipment for feeding semi-dried
sludge to the compoct plant,

ii - The provision of a reserve windrow turning dachine

iii - Automatic operation of windrow turning machines,

NOTE: Thic is the only tenderer which has carried out comprehensive
technical investigatione in Damascus before preparing the scheme.
These investigations have included detailed refuse analysis.
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TECHNICAL ANALYSIS AND EVALUATION COF COMPOSTING SCHEME

TENDERING FIRM: DANECO Puttrio ITALY .
SYSTEM: Static Yindrow in Open Air (Fxtend ed Pilr Forced Aeratio.

ELEMENTS OF SYSTEM: Dicking Belt, Grinders, Screens, Shears, Mixers -
Fermentation - Maturation - Refining

NUMBER OF FLOW-LINFEG: Pre-treatment Plant FOUR Re..ainder TW&O
QUALITY:
a - Technical Documents: Well prepared but verbose
b - Site Layout: Satisfactory
¢ - Machinery lLayout: Excessive machinery and conveyors
d - Buildingé: : Good

COMPLIANCE #ITH 90 SPRCIFICATION ITEMS ( per cent): 90
PROCESSING DATA: -

a - Design throughput (8hr/day): As Specified
b - Rejects ( % w/w throughput);

Non-compostible in feedstock: ?? (Daneco Data)

Mechanical extraction loss:

Total Rejects: o
¢ - Compos«t processing loss ( %w/w throughput): 20
d - Total yield of compost ( %w/w throughpul): L5
f - Processing time (days):
Fermentation: 28

Maturation & Curing: 60
Total Production Time: 88

- T — — —————— ————— = > W o = & ey =e mm = —
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g - Storage facilities for Product (monthc): 5
h - Congctructional Period (contract to Commercinl Operation in monthg)27?
i - Processing liquid (litres per hour): 70000
j ~ Electricity Kwh (8hr day): 19,800
k - Pulveriger Mill Maintenance:
Number of Hommers: Shredder Mills

Tonnage use betwecn change: not employed
Life of Hommers (tonnes):
Latour to change (man/hrc)

1 - ™otal Personnel: L7
TFRCHNICAL ORSFRVATIONS ON COMPOSTING CYSTEM

a - Thﬁs iz by far the most highly mechanised of all the submitted
schemes,




b - Its requirements of processing liquid and of electricity
are substan*ially higher than for any other scheme.

¢ - The fermentation units (in the open air) recuire intermittent
forced aeration 24 hour per day at a stated rate of 234,000 M3
ver hour. ‘'he units contain considerable feeder equipment and
compost removal equipment. It is notable that after fermentatic
a long period (60 drys) of maturation is necesssry - ''his does
NOT suggest highly efficient fermentation,

d - The pre-treament section does not use standard pulveriser miils
- instead grinder crushers and rotary shears are*used., This
reaquires two machines to carry out the task which one pulveriser
can do, The capacity of the machines is such that FOUR feeder
hoppers, four pi:king belts, four grinder crushers nnd four
rotary shears are used - These could be replaced by two efficient
pulveriser mills, The desirability of proper shredding is
stated in Para 6.13

MAJCR OMMISIONS FRCM TECHNICAL SURMISSION

Nona

GENEL AL ACSESSMENT

e Irrespective of the system of fermentation this scheme is too
nighly mechanised, and it requires excessive inputs of processing
liquid and electricity,

b, The fermentation units are of the static windrowing system ( see
para 6.7) and they could not easy be .tuended to the acceleratad
fermentation system, as no fermentati.n hangares are provided,

Ce Other items which do not satisfy the specifications are:

i - The recertion house is not provided with
adequate tly and insect electrecutor,

ii - The Bulk Transport Vehicles are not of the type specifiee

iii - The number of loading shovels appears inadequate
and none are fitted with bucket retaining clamps.

HOT% . It is stated that a composting plant of large capacity has been
CoLstructed some years ago in Dubai. It iz stated to be .
Substantially of this design. I have not been able to obtain any
information regarding this although I know the situation in Dubai
extremely well, I am sure that Mr Kamel Hammsa, the Director
of Dub-~i HMunicipality would give any information regarding this
on request. His Telex is Code 0892 - 45688 Baldyia.
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TECHNICAL ANALYSIS AND EVALUATION OF COMPOSTING SCHEME

TENDERING FIRM: DEGREMOMT S.A. RUEIL MALMAISON cedex France

SYSTER: Enclosed Digester (Triga Fermentation Towers) (Hazemag Mills)

-

ELEMENTS OF SYSTEM: Shredding - Screening - tower digestion - standard
windrow (open air) maturation, Curing - Refining,

NUMBER OF FLOW-LINES: 2 Shredders - 4 Towers - L4 Screens - 8 lines in
Refining Init

QUALITY:
a - Technical Documents: Comprehensive
b - Site Layout: Well planned
¢ - Machinery layout: Good but excessive conveyors
d ~ Buildings: Good
COMPLIANCE XITH 90 SPECIFICATION ITEMS ( per cent): 95, per cent

PROCESSING DATA:

a - Design throughput (8hr/day): As Specified
b -~ Rejects ( % w/w throughput);
Non-compostible in feedstock: 1%0
Mechanical extraction loss: ¥
Total Rejects: 36.5
24+ 4t 2 4+ + 2 S+ 43+ 14
¢ ~ Compost processing loss ( %w/w throughput): 14 (S;atei 5% but 0
d - Total yleld of compost ( $w/w throughpu. 49,9 clearly incorrec
f - Processing time (days):
Fermentation: g (in tower)
Maturation & Curing:’ 4
Total Production Time: -2
42 22 F -t 343 3 -+ -2 2+ ¢ 3+ 4
g - Storage facilities for Product (months): 5 months
h = Constructional Period (contract to Commercial Operation in m%ptgs{;d
i - Processing liquid (litres per hour,: 60,000 not state
J - Electiicity Kwh (8hr day): - 25,000
k - Pulveriser Mill Haintenance:
Number of Hammers: ;
Tonnage use between change:

Life of Hammers (tonnes): ) Data not supplied
Labour to change (man/hrs) )

1 - Total Personnel: 36
TECHNICAL OBSERVATIONS ON COMPOSTI!NG SYSTEM

a = The scheme wuses four digester towers in which feedstock is

retnined for four days (the minimum should be five) it is then

pliced into open air windrows which are mechanically turned at




MAJOR
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DEGREMONT 2

intervals during » period of 42 days. It is then cleaned,
refined and graded in a unit which consist s of EIGHT flow-lines

It is unlikely that fermentation is complete when the material
is placed in wincrow where the process is completed, In view
of the stnndard windrowing system (if this was extended the
towvers snd associated machinery would be superfluous)

CMMISIONS IN TECHNICAL SUBMISSION
Time Schedule for construction and completion of Composting Plant
Hommer Mill details as required by Specification 5.3

GENERAL ASSESSMENT

a—

There is some inaccuracy in the design calculations - The figure
stzted for Compost Processing Loss of 5% of the Feedstock is
obviously inaccurate. A more reasonable figure is 14% with the
following result.

The fi;ure stated by Degremont for compost yield is
reduced from 58.5 per cent of throughput to 49,5 per
cent of throughput,

The gradual increase in the flow-line pattern from TWO flow-
lines at the Shredder Mills, to four flow lines at the towers

and screens 2nd further to Eight flow lincos at the refining unit
results in an excessive amount of machinery and long and numerous
conveyor systems., Despite this the material leaving the screens
is intended to be moved to the windrow area by looding shovel,

The scheme is well presented but it is too highly mechanised
to meet the desirable requirements of Dnmascus, Maintenance
nnd operation will reauire highly skilled personnel, and the
system is too in-flexible to meet changing circumstances.

It is expensive in power consumption (air blowers tc towers operat
2i hours each day), water consumption is heavy also.

If consideration is given to adopting this scheme certain matters
reauire attention: *
2 - The site layout to providevehicle parking and also
vehicular access to sewage works site;
b - A septic tank system be substituted for the specialirs
sevage treatment plant included in the submission;

¢ - The Bulk Transportation Vehicles and the Loading
Chovels must strictly comply with the specification;

¢ - The transfer of material from the screens to windrows
should be conductea more efficiently than by loadinv
shovel

I must emphasis that despite the ouality of the presentation I cannot
reccomend this scheme as being suitable for the circumstances in

Damazcus,
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TECHNICAL ANALYSIS AND EVAWATION OF COMPOSTING SCHEME

TENDERING FIRM: MILInOUSE DAMASCUS BASIC SHEME

SYSTEM: Standard Windrowing (Open-air)

ELEMENTS OF SYSTEM: Shredding and fermentatiorn/maturation in windrow
followed by refining, -

NUMBER OF FLOW-LINFG: THREE
QUALITY: _
a - Technical Documents: Competant and comprehensive
b - Site Layout: Good but access poingb resents
r ems,
¢ - Machinery Layout: Essentially simplepbut type
_ <94 . of pulveriser and 3 lines make
d Buildings: Good . /complications.

COMELIANCE, WITH 90 SPFCIFICATION ITEMS ( per cent): 88 per cent
PROCESSING DATA: -

a - Désign throughput (8hr/day): Designed only for refuse - no sludge

b - Rejects ( % w/w throughput);
Non-compostible in feedstock: 20
Mechonical extraction loss: 5
'otal Rejects: 25

¢ - Compost processing loss ( %w/w throughput): 20
d - Total yield of compost ( %w/w throughput): 55
f - Processing time (days):

Fermentation: )
Maturation & Curingzg 90 (joint)

Total Production Timc: 90

g - Storage facilities for Product (months): Limited
h - Congtructionnl Period (contract to Commercinl Operastlon in monthg)2S
i - Processing liquid (litres per hour); 20,000
j - Electricity Kwh (8hr day): 10, 50(C
k - Pulvericer Mill Maintenance: "
Tomere Hagmtzgén change: 96
Egggagﬁ gg;me:s (tonneé)g‘. ;ggogiizndayS)
Labour to change (man/hrs)
1 - Total Pecrsonnel: 50

IFCHNICAL OBCERVATIONS ON COMPOSTING SYSTEM

a -~ This is an extremely simple open air windrowing system where the
only pre -treantment of feedstock is shredding and metal removal,

rd

L
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Cheet 2 SILTHIOUC™ FroI” SCHERME

0 - Termwentation is by means of standard open-air windrows which are

mechrnically turned three times durins the first month and once during
the second. The compost stays in the windrows until the end of

matur~tion, The site area allocated for windrowing appear to be.

) . inadequate,
“olsture adjustment of feedstock is done by the windrow turning

mhchine at the time it is operating its programme of windrow turns.
Ylo moisture is added until 10 days after the feedstock is deposited
This is very unsatisfactory (See para 6.8.)

It might be an excellent system for a small scheme, but it is not
suitable to meet the requirements of Damascus, It is wasteful of land
nd necessitates extensive paved and surfaced areas to accommodzte the
windrows,

M;JOR OFISCIONS FrCH TRCIUNICAL SUBMISSION

GENERAL ASSESSMENT

a—

The plant does not include the sewage sludge feedstock prescribed,

The pre-trez tment section is very complicated, This arises from the
size and thc ty e of the pulveriser millS which necessitates THREF
flow-lines and¢ three discharge lines. The height of the mill makes
it difficult to instal it at a height to enable the shredded waste
to be dischrrged into vehicle underneath or nearby.. Long conveyors
are thereforc used to supply shredded waste to three satelite
vehicle filling stations.

The use of a larger capacity mill could have reduced the flow lines
to two with considerable benefit, The use of a vertical rotor mill

(tecause of its reduced height) would have enabled it to have been
installed so as to feed direct into vehicles beneath or nearby,

The Reception flouse does not comply with the Specification ac it is
not totally enclosed, It is a complicated arrangements at two levels.
Vehicles discharge their loads from an upper platform and this falls
into 2 room below fromwhere it is fed by loader shovels into the

mill feed hopper. This hopper reouires all refuse to be lifted

2t lenst three metres, This will dramitically reduce the feeding
efficiency coxpared with a feed at floor level., The loaders have

to operate at a level beneath that at which refuse is discharged

with 211 the consequent danger that implies.

The Bulk Transport Vehicles and the Loading Shovels do not comply with
Jpecification. The loaders require air-conditioned cabs and retaining
clomps to buckets, .

The throughput of the plant is restricted to 700 tonnes day of refuse
Mo provision is made to receive sludge,

The conveyor system in the refinin, unit appears to be too
complicated,

The Cite Layout indicates access to the site from the sewage works
site, For convenience it should be near the north west corner,

The proposals are not clear about intentions regarding the paving
and surfacing of the areas to be used for windrowing,

The site area allocated for windrowing purpose
: s
inrdecuate, g purp appears to be

NCTE: This scheme can not be recommended to satisfy the reacuirements

of efficiently and economically processing the through i
. . ut specified
Complete revision to provide more suitable pulverisesspnnd g ©

Qﬁ?ﬁ}??ﬂf?g gg;mggggfggn system would be neccsesary to make it
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TECHNICAL ANALYSIS AND EVAWATION COF COMPOSTING SCHEME

TENDERING FIRM: MILIHOUSE, Damascus, Syria - No 1 ALTERNATIVE SCHEME

{OTE This scheme is the same as the basic_exceot for deep tunker reception

SYSTEM: Standard ¥indrowing (Open-air)
ELEMENTS OF SYSTEM:  Shredding and fermentation/maturation followed by
refining,
NUMBER OF FLOW-LINFS: THREE
QUALITY: T
a - Technical Documents: Competent and comprehensive _
b - Site Layout: Good but access may cause problems
¢ - Machinery layout: Simple but type of pulveriser and three flow-line f
_ Sy s . “ creates complicati
d - Buildings: Good pllcations i
COMPLIANCE. ¥ITH 90 SPECIFICATION ITEMS ( per cent): 86 per cent '

PROCEGSING DATA:

a - Design throughput (8hr/day): Designed only for refuse - no sludge

b - Rejects ( % w/w throughput);
Non-compoctible in feedstock: 20
Mechanical extrac¢tion loss: b)
Total Rejects: 25
¢ - Compost processing loss ( %w/w throughpu'): 20

d - Total yield of compost ( %w/w throughpu:): 55

f - Processing time (days):
Fermentation: . )90 Joint
Maturation & Curing:

Total Production Time: 90

g - Storuge facilities for Product (monthg): 5e

h - Congctructionnl Period (contract to Commercinl Operalion in months) 25

i - Processing liquid (litres per hour): 20,000

j - Electricity Kwh (8hr day): 10, 500

k - Pulveriger Mill Maintenance:

: e o 1 Hag:t;g;n change: 96

Tomnage uee betrecn clonie: 1500 (5 days)
Labour to chanpge (man/hrc) L e

1 - Totol Personnel: 50

'FCHNICAL ORSFRVATIONS ON COMPOSTING SYSTEM

a = Thiz is an extremely simple system of open air win@row composting
in whizh the only treatment of feedstock is shredding ~nd metal removal.
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Sheet 2  MILIHCUSE ALTERNATIVE SCHFME 1,

b -, Fermentation is in windrows which are turned three times in the first
montlk and once in the second. The material remains in windrow until
it is matureafter 2 period oi 90 days.

C. Moisture adjusment is made during the windrow turning. The first
application being 10 dass after deposit. This is ver¥ unsatisfactory
(see para 5.3)

¢ - The system might be suitable for a small plant but it is quite
inadequate to satisfy the requirements in bumascus. It is wasteful
of land and reauires extensive areas ~f paved and surface windrow
processing site, The windrow site area appear to be inadequate,

MAJOR OMISSION FROM TRECHNICAL SUBMISSION
The plont does not include the prescrited sewage sludge feedstock.

GENFRAL ASSFESIMENT

a = The only difference between this scheme and the basic scheme is
reception arrangements, In this scheme it is proposed to provide
T30 deep reception bunkers of 1500M“ each and use a Crane Grab to feed
two mill feed hoppers from the bunkers,
The bunkers do not comply with the Specification which limits the
depth to 6 metres, These bunkers are 11 mtres deep. -

The Reception House itself does not comply as it is NOT totally
enclosed, the whole of the front being a series of doors,
(see para 6,16)

b - The pre-~-treatment section is complicated ty the fact that the size of the
pulveriser mill necessitates THREE flow lines and three discharge lines.
The height of the mill makes it difficult to install it at a height
to enable shredded waste to be discharged into a vehicle beneath or
close by. Long conveyor have therefore to be used to supply
shredded waste to THREE satekite Vehicle Feeding Stationms.

Lerger crpacity mills would have reduced the flow-lines to TWO, and a -
vertical rotor mill (which is of limited height, would have enable it
to have been instslled at 2 height whereby shredded waste could be
discharged to vehicles underneath or nearby,

¢ The Tulk Transport Vehicles and the Loading Shovels do not comply with
the Specification,

. - . g e .
d The Plant will only process 700 tonnes day of refuse - No provisiorn is
made for sewage cludre,
e. The conveyor =zyctem in the refining unit is too complic:ted

f Ti.e Cite Layout shows the access from the seware works site. For
convenience it should be near the north wet corner,

ilo provicion has been made for parking heavy vehiclesc near to potential
congection poirts,

£ The proposals are not clear avout intention regarding the paving and
suriscing of areas to be used for windrowing.,

i - The windrowv site aren sppesrs to be inadesuate,

CTW: Cn technical zroundz »nd for reasons of operntional relinbility this scut
scheme cannot be recommended, To make it technicnlly acceptable it will
re~uire m. jor revizion including the provision of more suitable
pulveri_.ers and *the ndoption of some system of accelerated windrowing,
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TECHNICAL ANALYSIS AND EVAWATION COF COMPOSTING SCHEME

TENDERING FIRM: MILIHOUSE, Damascus, Syria ALTERNATIVFE. SCHEME Mo 2
SYSTEM: BEnclosed Ssystem using Rotary Drum Digesters.
ELEMENTS OF SYSTEM: Crude Refuse fed to Rotary Drums - Windrow(open)

fermentation/maturation followed by Refining.

NUMBER OF FLOW‘LINFS: SIX Rotary Digester Drums (44m X 4.25m dia)

(SORBEA SYSTEM)

QUALITY:
a - Technical Documents: Competent and Comprehensive
b - Site Layout: Good but access to site may cause problems
¢ - Machinery layout: Sophisticated
d - Buildings— - Good '
COMPLIANCE NITH 90 SPECIFICATION ITEMS ( per cent): 90 per cent

PROCESSING DATA:

a - Désign throughput (8hr/day): Designed only for refuse - no sludge
b - Rejects ( % w/w throughput); ’
Non-compostible in feedstock: 20
Mechanical extraction loss: 10.5
Total Rejects: 30.5
c - Compost processing loss ( %w/w throughput): 9.5

d - Total yield of compost ( %Zw/w throughput): 59

f - Processing time (days):
Fermentation: 3
Maturation & Curing: 572

Total Production Timc: 60

cC - Stochc facilities for Product (monthg): o

h - Constructionnl Period (contract to Commercial Opcration in months)?25
i - Processing liquid (litres per hour): 10,C00

j - Electricity Kwh (8hr day): 9,100

k = Pulveriser Mill Maintenance:

Number of Hommers:

Tonnage use betwecn change: No Shredders installed
Life of Haommers (tonnes):

Labour to change (man/hrc)

1 - Totol Personnel: 31

TFCHNICAL ORSFRVATIONS ON COMPOSTING SYSTEM

a - This system uses SIX rotary Drum Digesters to act as 'wet pulverisers
todeffect Toisturetadgus;ment and entrain oxygen in the feedstock,
snd renernlly. art ¢ fermentation T i
time~ic rec%flc?eg to THR%E Saye'I 2 }geepﬁgﬁﬁssa, .he retention
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- The material after removal from the Digester Drums is then
subjected to standard windrowing in the open-air exactly
as in the case of the Basic Scheme and Alternative lcheme No 1,
It remains in windrow for a period of 57 days.

NOTE: %he rotary drums operate continuoug%{eah hours each_day

OMISS

he maximum speed 1s 1 RPM, The rnal air supply and
humidity correction must continue at all times.

IONS FROM TECHNICAL SUBMISSION .

a - Data required by Specification 5.8, regarding the methods to control

or prevent the formation within the rotary dru—s of long "suasages"
of fibrous material and textiles, and how frequently these require
removal, have not been .supplied. .

b - No provision for processing sewage sludge.

GENERAL ASSESSMENT

a-

b -

-

There would appear to be no 1logical reason for ucsing this
inflexible and very sophisticated system (See Para 6.5.})

The retention period within the rotary drums does not complete
fermentation. The process has only realy started when the

feedstock is placed in open air windrows. It may be claimed

that the rotary drum renders the use of pulveriser mills obselete
as it reduces the feedstock by "wet pulverisation", Wet processing
is never as effective as positive shredding.

The Reception arrangements have again bYeen altered inh this scheme
A single large bunker of 3000 W capacity and 10 metres deep is
proposed. There are no indepenant feed hopper whereby the bunker
can be by-pasced, The feedstock is fed directly by crane grad
into elevated feed hoppers supplying the rotary drums.

The bunker does not comrly with the Specification which limits the
depth to 6 metres and requires feed arrangements which by-pass the

bunker. The Reception House does not comply as it is not a TOTALLY
enclosed building .

The Bulk Transport Vehicles and the Loading Shovels do not comply
with the Specification,

The conveyor system in the Refining House appears to be unduly
complicated :

The sitg Layout indicates the access to the site from the sewage
works site, For convenience it should be near the north west corner.

No prbvision has been made for heavy vehicle parking near to
potential congestion points.

The propoéals are not clear about intentions regarding the paving
and surfacing of the areas to be used for windrowing.

I do not regard this scheme as being suitable to satisfy the
requirements of Damascus,




TECHUICLL ANALYSIS AND EVALUATION OF COiPOSTING S HEME

TENDERING FIRH: SIGOUR Fréres s.a. 43309 ROANNE, France

SYSTE: : Standard Cpen-air windrows using mobile turning machines

ELELENTS CF SYSTEM: Shredding - Screening- Fermentation - Refining - Curing

NUMBFR OF FLOV-LINES: FOUR Milling Lines
GUALITY:
a = Technicsl Documents: Poor
b - Site lLayout: Average -no exceptional features
¢ = rachinery layout: Average
d - Buildings: Average
COMPLIANCE “ITH 90 SPECIFICATION ITEMS ( per cent): 60% !

PROCESSING DATA:

a - Design throughput (8hr/day): As Specified
b - Rejects ( ¢ w/w throughput);
Non-compostible in feedstock: 20%
Mechanical extraction loss: 20%
Total Rejects: LO%

I EERSSESERSEIR= T LTSTERIE
¢ = Compost processing loss ( %w/w throughput): Stated as NONE - but
s Calculated as 18%
Total yield of compost ( $w/w throughput)® 3 ate?MGO% but calcul-te.
f = Processing time (days)? as_ue%
Fermentation® . 2
Haturation & Curing® §O
Total Production Time® 132

(-9
]

- Storage fscilities for Product  (months)® 3

g
h - Constructional Period (contract to Commercial Operation in months) :
i - Processing liquid (litres per hour): 21,500 Not stated
J - Eectricity Kwh (8hr day): 15,500
k « Pulveriser iill Haintenance:
Number of Hammers: ;
Tonnage use between change:

Life of Hammers (tonnes): ) D2ta not supplied
Labour to change (man/hrs) )

1 -« Totsl Personnel: L2

TECHNICAL OBCFRVATIONS ON COMPOSTING SYSTEM

a - This appears to be a scaled up version of a smaller scheme

b - It provides FOUR flow lines with 4 pulveriser mills and
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in conseauence the number of conveyors and units of macehinery are
greater in number than would be necessary with a strictly twin Flow-Line
installc tion,

c Fermentation is to be effected by retaining the feedstock for six
weeks in 3 mtre high windrows in the open air, The windrows will be
mechanically turned at 14 day intervals., This period is far too long
and the interval between turnings should not exceed SEVEN days.

d - The specificd output of the Windrow Turning Machines in the Technical
) Nocuments is conflicting. different values being given in different
places 120 and 90 tonnes per hour respectively, Calculations made
on the higher output figure indicates that the proposed THREE
WIIDROY TURNING MACHINEC are inadequate to completelyfulfil the task
and a FOURTH machine is essential,

FAJOR OMMISICHS IN THE TECHNICAL SUBMISSION

a - MANY renuirements of the Specification Book have been ignored or have
not been fully observed,

b - The Reception Hall does not comply with requirements as it is NOT
a TOTALLY enclosed building,

¢ - The Design Criteria used by the Contractor as contained in Technical
Data Sheet No 1 contains some important inaccuracies. The stated
figures for yield of compost are cleady incorrect. The correct
figure being much lower than the stated one, ’

d - The Transport Vehicles and the Loading ShOVels do not conform with
specified renuirements.

GENFRAL ASS ""'EVT

a - The scheme is poorly presented, and much of the design data is of
ouestionable accuracy so that it is not po~51b1e to have any
confidence in the proposals,

b - The FOUR flow-lines complicates the plant layocut and operationally
it is not desirable to have so many un-necessary units of machinery,

¢ - The Open Air Windrow Fermentation system is wasteful of site area
and is only of mediocre quality,

.

d - The tenderer has prescribed a limit to the guarantee period of
SIX MOINTHS ’

e - The training of personnel is inadequate providing only for two months
overseas training for each of two persons

GENERAL CONCLUSIONS

On technical grounds I cannot reccommend this scheme for adoption

and any amendment of the scheme by reduction of the number of flow
lines would not materially improve its efficiency.
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TECHNICAL ANALYSIS AND EVALUATION QF COMPOSTING SCHEME

-

TENDERING FIRM: SNAPROGETTI 61032 FANO  ITALY

SYSTEM: Static Windrowing (extended pile forced aseration)

ELEMENTS OF SYCZTEM: Shredding - Screening Mixing - Fermsntation -
Maturation - Refining

NUMBER OF FLOW-LINFC: %0
QUALITY:
a - Technical Documents: Excellent
b - Site Layout: Very good but greater space for extension between

¢ - Machinery Iayout: Excellentbuxldlngs is needed
d - Buildings: Satisfactory
COMPLIANCE. XITIH 90 SPFCIFICATION ITEMS ( per cent): 99 per cent

PROCESSING DATA:

a - Design throughput (8hr/day): As specified
b - Rejects ( % w/w throughput); ]
Non-compostible in feedstock: 28
Mechanical extraction loss:
' "y 28
T'otal Rejects:

Refuse alone 33,5
Wiith Cludge 17
d - Total yield of compost ( %w/w throughput):Refuse 38,5 With Sludge 55
f - Processing time (days):
Fermentation: E%
Maturation & Curing:

Total Production Time: 70

e > Y - ——— e - ———— o - s
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¢ - Compost processing loss ( %w/w throughput):

C - Storage facilities for Product (monthg): 5
h - Congtructional Period (contract tu Commercial Operation in months) 21
i - Processing liquid (litres per hour): 15,060
J - Electricity Kwh (8hr day): 12,570
k - Pulvericer Mill Maintenance:
Number of Hammers: 20

Tonnage use betwecn change: 2500 (7 days’

Life of Hommers (tonnes):
Labour to change (man/hrs) 25’800 ( 3 months)

1l - Totnl Personnel: 39
TFCHNICAL ORSFRVATIONS ON COMPOSTING CYSTEM

-

a - ?xcept for the adoption of static composting (by extended pile
forced meration)this is an excellent scheme.,
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SNAPROGETTI__2

M: JOR OMICSIOM FROM TECHNICAL SUBMISSION
Xone

GENEDAL £ SSESSMENT

~ - This is a very good scheme but for absolute relinbility (See
para G.7 the scheme should be modified to provide the windrows with
efficient turning machines which would result in a reduction in
the size of the fermentation hangars, and reduce the time of
the fermentation process.

b - The oplion stited in the submission for providing a conveyor
feed ‘rom the pre-treatment units to the fermentation hangars,
and also providing overhead spreaders should be seriously considered
The basic method is to move and spread the materinl with dumper
trucks and londing shovels, '

c - The transport is generally in conformity with the Specifications
except that only ONE loading shovel is provided with the specinl
refuse bucket and ¢clamp - all mathines of this type should be
the same,

d -~ The Reception 'louse is well designed except for the provision of multiple
Dcors at the front., To make it totally enclosed only TJO doors should
be provided nomely an entry and an exit,

e - Some of the processing buildings are relatively cloce together
and this would cause prcblems should extensions be needed,

f - Site parking for heavy vehicles should be provided near potentinl
congestion points, and a vehicular access be proviced to the
sewage works site,
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TECHNICAL ANALYSIS AND EVAWUATION OF COMPOSTING SCHEME

TENDERING FIRM: 'TEYSSWN ENGINEERING GMBH VARIANT SCHEME No 1

SYSTEM: Static Windrowing

FELEMENTS OF 5YSTEM: Picking Belt - Iron Remov;I -Shredding - Mix -
Fermentation - Maturation - Refining.g tes

NUMBER OF FLOW-LINFS:- TY0 (but two mixer drums to each line)

QUALITY: .
a - Technical Documents: Excellent.
b - Site Layout: Satisfactory.
¢ - Machinery layout: Good,
d - Buildings: Satisfactory,
COMPLIANCE. ATITH 90 SPRCIFICATION ITEMS ( per cent): 89 per cent

PROCESSING DATA:

a - Design throughput (8hr/day): As specified.
b - Rejects ( % w/w throughput);
xon-compostible in.feedstocK: ' ;9.5
echonical extraction loss:
Total Rejects: 33,5
¢ - Compovt processing loss ( %w/w throughput): 15.9

d - Total yield of compost ( %w/w throughput): 50.6

f - Processing time (days):
Fermentation: 18
Maturation & Curing: 48

Total Production Time: 66
- Storage facilities for Product (months): 5
‘- Conctructionnl Period (contract to Commercinl Operalion in months) 22
Proces§1?g liquid (litres per hour): 60,000
- Electricity Kwh (8hr day): 10,200

- Pulveriser Mill Maintenance:

Number of Hammers: 60
- Tonnage use betwecn change: ; D

Life of Hommers (tonnes): ata not supplied
Labour to chanpge (man/hr:o) 12

A T M
1

1 - Total Personnel: 32
TRAHNICAL OBSFRVATIONS ON COMP~~TING SYSTEM
a - The fermentation is ¢ ::i."ted in two hangars with under floor ducts

for static windrowing .. - Jroughjwﬂch air is blown 24 hrs per cuay
at a2 variable rate up to 30,000 M~ per hour,
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THYSJSEN (VARIANT No 1) Sheet 2

The feedstock is distributed in the fermentation sheds by means
of overhead gantry bridge distributors., The feedstock occupies
one continous stock-pile 3 m high and with a volume of 15,000 m~.

b- *fter a period of 18 dsys the material is removed by loading
shovel to the maturation area where it remains for a further
48 cdays. It is then tnken to the refining unit by loading shovel,

MAJOR OHISSIONS FROM TECHNICAL SUBMISSION

a - Data relzting to hammer mill wear reauired by the Specificaticn
has not been supplied.

GENERAL ASSESSMENT

a = This scheme has been well presented., .

b - This system of static windrowing shculd only be adopted after
confirmation of a successful LARGE composting plant using the
system (see para m 17 and 18)

c - To ensure absolute reliability it is desirable that the system
be converted to as accelerated windrow process. This can readily
be done by providing a proper number of suitable compost windrow
turning machines, and by reducing the area of the fermentation
hangars, (s by reason of a shorter fermentation period the
proposed capacity would be excecsivel,

Othe matters which require attention are:

1 - The type of hammer mill suggested does not appear to be
very efficient, The alternate suggestion of substituting
coarse crushers for pulveriser mills should not be
consice’ -d (see Para 6.,13 page 21) The pre- treatment
unit would be greatly increased in efficiency if vertical
rotor hammer mills were installed, This would then
eliminate the proposals to provide picking belts and
metal extraction on the flow lines prior to the mills;
picking and iron extraction before shrecdding is not
desirable,

o
|

''he Reception House does not comply with the Specification
as it provides 11 doors at the front, These should be
eliminated to ensure a TOTALLY enclosed reception hall.

3. ''he proposal to transport process material within the plant
by means of loading shovel is a very inefficient method,
The use of dumper trucks should be considered,

4L - The types of Bulk Transport Vehicle and Loading Shovel do
. aot comply with specification., Some of the loading shovels
are of different power from others - they should all be
interchangable.

Se It would appear the the number of vehicles.and mobile
equipment to be supplied is somewhat inadequate, This
matter should be determined and rectified,

‘he site layout should be amended tn provide parking
at congestion points for heavy vehicles, and also access
to the sewage works site,

CH
!
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TECHNICAL ANALYSIS AND EVAWNATION OF COMPOSTING STHEMHE

TENDERING FIRM: THYSSEN ENGINEERING GMEH (VARIANT SCHEME No 2)

SYSTEM: Enclosed Fermentation (Rotary Digester Drums)

ELEMENTS OF SYSTEM: Picking Belt - Ironremoval -Shredding - Tower Digester

Maturation - Refing - Storage.

NUMBER OF FLOW-LINFG: ) TWO (but 4 Rotary Digester Drums -4O0m x Lmdir

QUALITY: f
a - Technical Documeants: Excellent '
b - Site Layout: Generally Satisfactory |
¢ - Machinery Iayout: Reasonable
d - Buildirngs: Satisfactory

COMPLIANCE NITH 90 SPECIFICATION ITEMS ( per cent): 90 per cent

PROCEGSING DATA:

a
b

Al T 0r

1

Design throughput (8hr/day): As specified
Rejects ( % w/w throughput);
Non-compostible in feedctock: 23
Mechunical extraction loss: 14
Total Rejects: 37
Compovt processing loss ( %w/w throughput): 21

Total yield of compost ( %w/w throughput): 42
Processing time (days):

Fermentation: 1 5 )
Maturation & Curing: 48 (24hrs in Drums)

Total Production Time: 52

o T T Tt o = o - e e s - ——
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Storage facilities for Product (months): 5
Constructionnl Period (contract to Commercinl Operstion in monthg) 22
Processing liquid (litres per hour): 45,000
Electricity Kwh (8hr day): 12,600
Pulvericer Mill Maintenance:
Number of Hammers: 60
Tomage use beteen I dta not cuppiics
Labour to change (man/hrc) 12
Totol Personnel: 32

1IFCHNICAL ORSERVATIONS QN COMPOSTING SYSTEM

a = In placeof the mixer drums in Scheme Variant No 1 4 large rotary
digecter drums are substituted in which the feedstock has a retention
period of 24 HOURS - The material is then taken to the sznme
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- Sheet 2 THYSSEN ( VARIANT SCHENE No 2)

type of fermentation hangar as for Variant Scheme No 1 but some forty
percent less in area. It remains here for 17 days to'"complete” the
fermentation, and then goes to maturation stockpiles where it stays
for a further4O days. The saving in production time between the two
schemes is claimed to be 14 days.

b. The function of the rotary digester druis appears to be the thorough
moisture adjustment andoxygen saturation of the feedstock. Para 6.5
jndicates that the fermentation process can no* have progressed to any
great extent in a period of twenty four hours,

Ce The advantages to be derived from this system compared with Variant
Scheme Mo 1 appear to be economically doubtful.

d - ILL the observations given under this heading in respect of Variant
ccheme No 1 a2pply eaually to this scneme,

MrJOR OMISSIONS FROM TRCHNICAL SUBMISSION

a - D:ta relating to hommer mill wear required by the Specification have
not been supplied.

b - Nata recuested by The Specification 5.3, regarding the methods to
control or prevent the formation within the rotary drums of long
nsausagec'" of fibrous material and textiles, and how freouently these

reguire removal, have not been supplied.

GENFRAL ASSESIMENT

a - The whole of the observatiors in respect of Variant Scheme No 1 under
this he»ding apply equally to this scheme.

b - No operational rdvantage can be assessed which will justify this
scheme using rotary drum digesters.
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TECHLICAL ANALYSIS AND EVALUATION CF CCHMPOSTING SCHEME

*

TENCERING FIRHM: 0.T.V. COURBEVOIE cedex France

("Siloda Wheel") in Fermentation
) /Hangar.
ELEMENTS OF 3JVSTEM: Shredding - Fermentation - Curing - Refining.

SYSTEM: Accelerated Windrow System

NUMBER OF FLOW-LINES: Two

QUALITY:
a - Technical Documents: Comprehensive and competant
b - Site Layout: Excellent
¢ - Machinery Layout: Simple and uncomplicated,
d - Buildings: Excellent

COMPLIANCE ¥ITH 90 SPECIFICATION ITEMS ( per cent): 93%,

PROCESSING DATA:

b - Rejects ( % w/w throughput); 0%
Non-compostible in feedstock: . 2095
Mechanical extraction loss: 1209
'otal Rejects: 32%
¢ - Compost processing loss ( %w/w throughput): 14%

d - Total yield of compost ( %w/w throughput): 5L%

f - Processing time (days):
Fermentation: 8
Maturation & Curing: L2

Total Production Time: 50

o o - ——— ———— 2 — — —
=

g - Storage facilities for Product (months): 5
h - Constructional Period (contract to Commercial Operation in months) 36
i - Processing liquid (litres per hour): 30,500
j - Electricity Kwh (8hr day): 13,400
k -« Pulveriser Mill Maintenance:
: Number of Hammers: 30
Tonnage use between change: 2500 (7 days)
Life of Hommers (tonnes): 25000 ( 3 months)
Labour to change (man/hrs) 8 man/hours
1 - Total Personnel: 56

TECHNICAL OBIFRVATIONS ON COMPOSTING SYSTEM

a - This is a very efficient and flexible system and the scheme is well
prepared,
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b. The fermentation system is one of the best currernitly available.

c. The pulverisers mills are of the most popular of the types in
use, they are highly efficient and very reliable,

d., The maturation and curing system by use of pile forming and
withdrawing equipment enables stockpiles to be formed up to
7 metres in height with conseaquent saving of site area and
paved surfaces,

de The scheme includes the provision of twoweighbridges instead
of the minimum one reouired in the Specification Book.

MAJOR OMMISIONS IN THE TECHNICAL SUBMISSION .
a -~ The design is based on the throughput of REFUSE only and does

not include the 300 tonnes per day of 66.6% w/w moisture content
sewage sludge.

2e Personnel Reaquirements (May be in Envelope 3) .

NOTE: Data given for comparative
purposes taken from an identical
scheme submitted by another
tenderer.

GENTRAL ASSESSMENT

a - Subject to the inclusion of the specified sewage sludge (which
could be agreed by negotiation) this is an excellent scheme

which will bgeconomical, efficient, flexible and reliable in
operation,

b - The following matters require amendment in any final scheme:

1. The layout reauires amendment to provide on-site
parking for delivery and collection vehicles.

2 . The Reception Hall must be provided with a Dust Aspiratio
System which will provide 15 air changes each hour,

3. 'ghe Transvort Vehicles must conform to Specification
.10,

OPTIONS OFFFRED IN SUBMISSION

a - Deep Bunker Reception Pits These are not necessary, They will
be costly having regarding to the high ground water table,

b - Roofing of Maturation Area This is not necessary. Stockpiled
mature compoet auickly forms its own protective and insulating
surface layer of about 20 cm in depti which resists de-hydra.ion
"nd prevents rainwater g¢aining entry,




G. SIMIRY . CONCLUSIONS 55,

9.1, Fourteen_schemes have been examined, and one of the submissions
substantially consisted of two schemes (Rartolomeis) by reason
of zn optional variation.

9.2. The schemes consist of the following tyjes ( see paras 6.4 to 6.7)

3 - Open Windrow
§ - Static Windrow (extended pile forced aeratio.
4 - Accelerated Windrow
2 - Enclosed - Rotary Digester Drum
1. - Enclosed - Digester Tower.
9.3 To meet the desirable requirements for a composting plant of the

throughput capacity proposed for Damascus the following are
important factors,

a The plant will reliably process the designed

throughput in an eight hour shift,

b - Fach of the flow-lines shall be capable of maintaining
produc tion by extended hours of operation in the event
of other flow lines being temporarily cut of action,

¢ - The system of fermentation shall be POSITIVE in operatio:
and flexible to meet wide variations in feedstock
composition. It should not recuire =2ny manual or
mechanical operation outside the normal eight hour
working period each day.

d - The final compost shall be fully mature so that it can
not damge the soil or growing crops.

e - The Refining and Grading of the final compost shall
produce a commercially acceptable quality of compost.

f - The number of machinery units and conveyors systems
within the plant shall shall be as small as is reasonabl;
practicable - Over mechanisation to be avoided.

g - The Transport and Mobile Equipment which form an essenti-l
element in successful composting must be of the proper
types and available in sufficient numbers.

h - The number of personnel required to operate the plant
shall not be excessive, or on the other hnnd too few
A reasonatle estimate is about 50 to 60 persons to
include the whole staff establishment,

h - The yield of compost shall be within the range of
50 to 55 % w/w of the original feedstock,

1 - The auantity of processing rejects shall be within
the range Of 27 to 33% of the weight of original
feedstock.,

J - The time required for the plant to produce final compost

shall be as small as is reasonably practicable, The
tarpet period should be about 50 dnys (7 to 8 weeks),

k - The use of processing liquid and of electricity to
- be reasonable,

1 - Systems recuiring very sneciolised skill for their
aperation and/ or needing precicion control should be
nvoided,
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g., SCEFME COUPtRISONS = QPFRATIONAL DATA
FIRN. RTJECTS | ©CLPOST |PROCESS PROCESS | RLEC/Y |PRRSOunEL
_ YIELD TINE 1I.UID
per cent [of throughpufy days 1/hr “eh/dzy Mo
_AUDRITS L2 41 201 27500 12200 75
BARTCLOMEIS 35 51 56 20000 s . 2y
'B,C.BERLIM 32 Sk 42 30500 13400 56
EUHLER 28.5  53.8 83 21100 12000
DANECO : 35 45 88 *70000 19800 47
" DEGREMONT . 3645 49.5 52 60000 25000 36
MILLIHOUSE (RASIC) 25 55 90 20000 10500 50
MILIHGUSE (LT No 1) 25 55 90 20000 10500 50
MILIEOUSE (ALT No 2) 30.5 50 60 10000 *9100 3
SESCURE 40 46 132 21500 15500 42
SNAPROGETTI 28 55 70 15000 12570 3q
THYSSEN (Variant 1) 33,5 50.6 66 60000 10200 32
THYSSEN (Variant 2) 37 42 60 45000 12600 32
C.T.V. ' 32 Sk 42 30500 13400 =56

* Obviously in-accurate ** Data not suppiied = Estimated.
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6.5 Of tre submitted schemes only Three satisfy in general design
thr speciiied reauiresnents. Four other schemes of the static
windrow typve can easily be converted to the accelerated windrow
system ané w*ith substantial economies, One of the open windrow
submissions cortains some meritable elements but this would
recuire major amendment and conversion to the accelerated windrow
system
seven of the submitted schemes do not satisfy the design parameters
and can not be easily modified so to do.
The detzils of the systems offered and the reauired modification
of certain schemes are ac follows:
Firm System Possible Modification
ANDRITY Static Yindrow Convert to accelerated
windrow system,
BARTOLOMELS Static indrow *Not suitable
B.C, BFRLI¥ Acclerated VWindrow ., Sludge Processing OPTIOHN
to be included,
BUHLER Accelerated Windrow ) Suitable
DANECO Static Windrow Not suitable
DEGREMONT " Tnclosed Tower Digester Not suitable
MILIHCUSE (basic) Open Yindrow Major revision of feed-
stock pretreament section
and conversion to
accelerated windrow schem:
MILIHOUSE (21t 1) Open Windrow Not suitable
MILIXOUZF (Alt 2) Rotary Drum Digester Not suitable
SRGHURE - Open Yindrow Not suitable
SHAPROGETTI Static “Windrow Convert to accelerated
windrow system
THYSCEN (Variant 1)Static Windrow “onvert to accelerated
windrow system
THYSSEN (Variant 2)Rotary Drum Digester Not suitable
o.r.V. Accelerated ‘Windrow Sludge processing to be

included,

» Ta tiais scheme n nternntive optioa provides for an . ccelerated

Tincroar Toement-tiorn unit in lieu of the basis Stotic Jindrow Jystem
Tla TLetic .indrow Farmentotios spredding machines wiil e used for
scint e woterisl in the laturaticn Jtock-yarc,

m




10. TEC!HNTCAL CLASSIFICATINN OF THE SUBMITTEL SCHEMES V4

10,1, Schemes which satisfy technical and operational reauiremefits

a - 2.C.BERLIN Subject to the offered option for inclusion of sludge.

b - BULELER Satisfactory.
c - 0.T.,V. Subject to inclusion of sludge.

10.2. Schemes vhich could be satisfactory if modified

ANDRITZ For modifications see Para 9.5. and Pzge 28
MILINOUSE. (Basic) Major revision is required See Page 40.
SNAPROGETTI  For modifications see Para 9.5 and page 48,
TYSSEN (Variant 1) For modifications see Para 9.5 and page 50.

a0 o o
'

10.3. Schemes which both technicallv and operationally sre NOT safisfactorx

- BARTOLOMEIS Including also Alternzte System offered
- DAKECO

- DEGREMONT

MILIHCUSE (Alternative 1)

- MILIHOUSE (Alternotive 2)

- SECOURE

- TUYSSEN (Variant 2)

o = o 0 O o
[}

11, COMNCLUSION

11,1 1In view of the preparation of Contract Documents for Phase I of
the Jecwage Treament Scheme it is desirable that the necessary
integration of the Couposting Plant and the Sewage Treament Flant
a5 rmentioned in Paragraphs 2.4.15 and 3,6 be decided as quickly -
as possible,

11.2 Provision for the incorporation of the WHCLE of the sludge
produced at the Sewage Treament work must be settled at the Final
Contract stage for the CompostinE}@Btthat appropriate adjustments
can te made to design. It might not be necessary to instal
equipment for processing sludge until zuch time as this becomes
availsnble,but unless provision is made in the initial design it
may be impossible to make later adjustments, If the sludge

- can all be treated by vomposting this can effect considerabdble
cconomies in respect of sew.ge trerment, and can substantially
incrercc the quantity and guality of the compost,

11,2 * vzry early decision is needed regarding the question of vehicular

access t0 both cites, Are they to be seperate or not?.
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APPFNDIX NO 1
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BULK TRANSPORT VEHICLES

The right type of vehicle is essential for flexible and economical
performance and the type suggested is indicated on the attached
diagram as TYPE A. .

Most of the submitted schemes have proposed to substitute ROLL-ON-OFF
type vehicles indicated on the diagram as Type B.

The reason is probably that the Type A Vehicles known as a REAR END
LOADER has as yet not been introduced into Europe from America
except in the case of Britain where it is rapidly displacing other
types.

The Rear Fnd Loader is fitted with hydraulic lifting equipment

and with a large capacity reception hopper so ghat it can 1lift

and empty ints its hopper the contents of 12 M open top containers.
The vehicle has its own compaction and ejection equipment and this
ensures that full loads of up to 20 tonnes can be secured, It is
found in practice that one vehicle can accormodate up to twelve

loads from containers before it is full, The vehicle is highly
flexible in use and can pick up containers tnroughout a factory
precinct at almost any point, It immediately empties the contents
into the hopper and REPLACES THE CONTAINER in its original position,

The ROLL-ON-OFF Vehicles must haul the full containers to the
disposal point so that spare containers are required to replace
full ones, Additional space is also required as t:e empty container
is placed into position before the full container can be handled

The Roll-on-off containers may be cpen containers up to 37
or compaction container up to 20 tonnes capacity,

Attached are current costinggof operating various types of vehicle
in Britain - allowing for cercain differences in the items the
operational costs are not likely to be substantially different

in comparative terms in Syria.

The current purchase cost in Britain of vehicles and containers
is as follows:

Reor End Loaders {65000 pounds sterling £12M3 containers are
© 700 pounds sterling

Roll-on-off Vehiclegho0»000 pounds sterlingzo tonne Compaction

Containers #2400 each

30M3 Open Containers
are £1700 each




A TYPE OF BULK VEHICLE AS SPECIFIED
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Transport costs'

-SUGGESTED OPERATING-COSTS — JANUARY 1984

412 éxd "8x4 | Froni-end [Resrend 2,000 4
3. tanker ortic artic
= tanker tanker
. (25#? (So.ﬂﬁ:l
Depreciation C/Cab and Unit 4200 5581 6681 10654 14000 5903
6805 6805
- Licence and Insurance 980 1480 2320 2642 2400 1250 3290 3290
Overheads and Expensas 6010 8008 8979 8776 10953 6936 8092 10858
Drivers Wages 8175 9827 9827 10584 8048 11992 8500 8500
TOTAL F!XED COSTS 19365 24898 21007 32056 35401 26081 266387 29553
Varisble costs
Repair labour 2600 4700 4939 1476 2500 1440 2820 5280
Spares 1390 1920 2018 1000 1950 1145 2395 3765
Tyres and Tubes 1040 2961 3591 2100 4500 975 1958 3917
Fuel and Oii 3900 5564 6540 7248 7560 5038 7084 _ 13983
TOTAL VARIABLE COSTS 8930 15145 17088 11824 16510 8598 14267 26945
TOTAL OPERATING COSTS 28295 40041 44895 43880 51911 34679 40954 56498
interest on capitsl employed at
suggesied rates (20%) 5859 6697 8017 8776 11200 62% 8190 11300
TOTAL COSTS 33954 46738 52912 52656 | 63111 ] 41615 aswes 67798
SUGGESTED COSTS PER WORKING DAY, HOUR AND MILE
4x2 ¢xa [ 8x4 ] Frontend L.-..m 2,000 4500 4,500
Skipunt  Ship unit | roli-on-oftf loeder losder . gellon galon gelion
) tanker snic artic
[ \snker tanker
(25.000 (50,000
miles) miles)
£ £ [ 4 £ £ £ £ £
Per working dsy
Fixed costs 84.19 108.24 12090 139.37 15391 113.40 116.03 128.49
Variable costs 3883 65.84 7429 51.41 71.78 37.38 62.03 117.18
Total operating COSts 123.02 174.09 195.19 190.78 . | 225.70 150.78 178.06 24564
interest cost 24 .60 29.11 3485 38.16 48.70 30.16 3560 49.13
_TOTAL COSTS 14763 203.20 230.05 228.94 27429 180.93 213.66 294.77
Per working hour
Fixed costs 8.42 10.862 1209 13.94 15.39 11.34 11.60 12.85
Variable costs 3.88 658 = 742 5.14 717 373 6.20 11.72
Total operating Costs 12.30 17.40 19.51 19.08 2.7 15.07 1780 24.56
irterest costs 2.46 291 ° 348 3.82 486 3.01 3.56 4.9
TOTAL COSTS  ° 14.76 2032 23.00 22.89 WAL 18.09 2136 29.48
{
Per mile
Fixed costs 0.77 0.99 1.1 1.28 1.41 1.04 106° 0.59
Vaniabie costs 0.36 0.60 0.68 0.47 0.66 0.4 0.57 0.54
Total operating costs 113 1.60 1.79 1.76 207 1.39 163 1.13
inwurest costs 0.23 0.26 032 0.35 045 0.28 032 0.23
TOTAL COSTS 136 1.86 2.1 a1 252 1.68 195 136
working deys 230 230 230 230 230 ] . 220 230 230
Working hours 2300 2300 2300 2300 2300 2300 2300 2300
AR L] 25000 25000 25000 25000 25000 25000 25000 50000
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