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Prepared for the Government ot 3ahrain 
jv the Cnited Nations Industrial Development Organization, 

acting as executing agency for the ~nited Nations Development Programme 

Based on the work o! 

Jr. W. Lutz 

Expert in Compost Production irom ~un:c1pal ~~stes 

rnitcd 'iations ;nduslriil ilevclopml'nt ;·-r,nniz.1tinn 
Vi t 1 nna 
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DP BAH; 85 010-

H [ P U H I 

on Background Inform2t1on and Requirements for Prequ2lificat1on PropJsal. dated 

15 Jul 1986 

1. Siting of the proposed faci~1tv: 

ihe second map shall lnclude the ;1te locat1u1 w:ct:i the sewar:~e trecitmerit 

,r-,' r ,' 

l ~ = 

2. Climatic conditions in Bahrain: 

,\o comment. 

3. Raw materials for composting: 

There is a difference in the quantities of refuse between page 1 . 500 t d 

and page 6 ( 2400 t/6d = 400 Ld;. 

I would suggest the fol1ow1ny: 

5. 1 • 1 Fief use from the C1Ly uf M<mama and surrounJ1ng area arr1ves ~~ l x davs 

per week and amounts an average of 2400 tor1s per week. The da_,_~' 

quanti~y rises up to 500 tons per 24-hour pe::1od. 

3. 1 . 2 '1.nalysis of waste stream obtained ln 1976 lS as follows. For the tlme 

be1ng an lncrease oF food and vegetable residues is ant1c1pated. Nh1ch 

also results 1r: an increase of the ~01sture content. 

3.1.3 to 3.1.8: \o commer,t.. 

3. 2 The sewage tre<ilmenl pl:mt at T ubl 1 

IL should be ment1oried the \t:ar uf :~tart ufl <ir.d the treatrnr'r1t 1;rncr'~;::;, 

such as primary (scd1mcntat1on), secondar~ b1olog1cal. and t~rl.~r\ 

.,chem1ccd, phys1cal1 tree:it.,1.erit; add a Dr.i.ef Jescnpt10n of liw syst.e:;,. 

3. 2. 1 !\o comn1ent. 

1 '; 111;';'; I :1 If'. 



7S.OOO :ni d is the plant c3p3c1t' arid the ac~ual l~<Jd lS :nuch lower resulL:-ic; 

but indicate that the sludge treatment should be designed for the full 

capacity of 650 m1 per dav in the future. 

3.2.3 to 3.2.6: No comment. 

3.2.7 The suggested system for movement of the thickened sludge to the composting 

site is b~ pipeline. ~ storage F~c1l1t\ ~a' need to Je erected as ~el! 

4. Possible integration of tne present luol1 rerGse pu~\er1L1ng plant: 

Ada more information such as lav out drawings, plant description and operation 

exp8rience, date of start up, etc. 

5. Need for potential uses of compost in B2hrain: 

5.1 to 5.6: No comment. 

add 5.7 Qua1ity requirements for compost: 

Compost is defined as the end product of coCiposting where the decomposable 

content of humic substances - the portion of org2nic substances that has been 

converted into hum1c acids and its compounds - is the aim. 

The physical and physical-chemical properties of co~post affect ·' handl1nc;. 

tolerance by plants and influence on the soi~ texture. Important are the 

moisture. water capacit,, fresh densitv, pH-value and conductiv1tv. The re

quired data are shown in the following table. 

PHYSIC~L PROPERTIES 

MOISlure 
Nater Capacity 
Fresh Denr.1ty 
pt' 1.ilue 
Cono.ict1v1ty (w•ter soluble 

Salts) 

Symbol 

M 
WC 
FD 
~rl 

CON 

'~119her moisture CJn De tolerated in 1ooso campost. 
f S • :reSll ;ubst.;r.ce 

Unit 

mSlcm 

Nominal Range 

25 to 35' 
85 to 120 

s0,85 
7,0 to 8.!' 

s5.0 



;ne plant ::.J~erance test sncw:; '.r;t.' 1::-:pact 0t compcs::. ._rn qer~:naL.on and 

lhe f1eld of compost appl1cat1un depends pr1mar1i\ on the plant tolerance. 

The test shall evaluate the fresh substance of the plants. germ formation 

and germ rate. The plant tolerance indicates the ratio between 100 

percent of the plant mass grown on the base substrate and the actual plant 

mass grc~n c~ the test substrate. 

Applicable as so.; ccna1tior:er 
1 :i% compost 

Applicable as adGitive to 
potting soil 

15% compost 
30% compost 
45% compost 

FSP • fresh su/JstaflC8 of Iha pJant 
CS • C()(TJpate substrate 

i!: 80 

s110 
2:110 
2:100 

s(CS + 1) 
s(CS + 1) 

100 
100 

·r11e plant tolerance test method is a s/andardued procedure. Generally 1t IS not possible to transfer t!1e ce.;t 
result to the actual applicatJon quan/lt'f of compost. 

Impurities are not specificalh harmfui to soil and pla11ts. Thev have a 

negative Impact on the compost quality oecause of their ~rain size and;or 

quantitv. The impurities interfere w1th tt:e appearance, increase the density 

of compost and d1rn1n1sn the port1rn of organic substan~e 3nd nutrients. 

Furthermore the\ make the handling more difficult. Impur1t1es to take into 

conside;at1on are the grain size. glass, plastics, iron and OLher metals. 

IMPURITIES 

Bulkage Gram size Unit N(lminaJ FIGngE 

OversizeG Gram 11.2mm' % OS a to 3 
GI)«, 2 mm % OS Oto 3 
PlastJCs 4 mm % OS ~lo 3 
Iron 6.3mm % OS 0 
Otller Metals 6.3mm % OS Oto 0.5 



6. 

~eavv metals in compost ~ust be considered because of tneir tox1cologica~ 

impact and prosoect1\e concentration. ~hese metals are chromium, nickel. 

copper. zinc, cadmium, lead and mercury. Concentrations exceeding the 

tolerance values are caused by bad raw material that shall not be used for 

compost production. The actual compost application rates shall consider the 

heavy metal content of the soil and the kind of plants. 

' ,,, . 
. '\.___ ....... '• : 

' ·~. -

Me;cury 
Lead 

'This value can be remained under. 

Epidemic control: 

Hg 
PtJ 

Umt 

................ 
/" .. ·111 cs 

r.r 
.,.,·'I -...! 

.. -... ~-

,J;J,T1 -r 
C<J 

~p;n U.3 
ppm DS 
ppm DS 

Nomfldl Range 

50 1 
~a ::c 

..:u . J -·...:u 

:;co '.0 ~~CG 

to 6 
1' to 4 

200' to 900 

The microbial, aerobic fermentation is an exothermic ~··ocess, whereas 

increased tempe~atures and biochemical reactions are inacti,ating pathogen 

germs including thermoresistant species. At the same ~ime organic substance 

1s decomposed. The composting mass must attain a temperature of 65°C or 

gre2ter at a moisture of more than 40 percent for at least six days or two 

periods of three consec•Jtive days during the composting period. To ensure 

the decontamination efficiency, it is imperative that the process and the 

end product be mor.itored for temperature. 

" 
~I'-

-'I. and tl. : \o comment. 

c. 3. 

add e. page 8, Laboratory equipment. 

C:.5. f"uel arid power consumption and other maintenance costs .:wPir parts, 

lubricatio~, laboratorv tests, etc.· 

C.4. \o Comment. 

C.6. 

add g. Laboratory equipment. 

1. Time schedule including proposed length of time req1nred for des1qri cmd 

rnr1?dr1ir'fHm, stc1rl up ;md tr<iir1n1rd rJf sldff. 



'). Descr1pt1on of the compost prouuced b\ the plant: 

a. [:xpected q:..iant1t' of the cor:oost 

b. Expected dnalys1s of the cc,mpost according to ti1e requuements 

c. Expected f1nal pathogen l~vels 

d. Environmental assessmenU; such as public hedl~h, control of noise, odour, 

flies, rodents, etc. 

e. Other information 

~ .-, " '~; • --. 1' T ~ '· -· • ' - ' • • 1 ' ~ 

JU. ir1tegreil Ge0.1r1.L.i1 •• A-L'.-illl, rh.:l1du, Auslr""'-' 

1. to 9. and 11. to 24.: Ne comment. 

25. Or3gon, France 

26. Sofregaz, Cltchy, France 

27. Valorga, Vendargues, France 

28. Tavler Woodrow, Western House, Western Avenue, London 

DRAWINGS: 

The draw_1_ngs no. 156/101, 156/102, Refuse PulveriLdt1or1 f,Lmt 1986 ilre usciJble, 

the remaining three drawings showing the sewage tredtment plant and pumping 

st3tion are not relevant. 

Still there should be a road map as mentioned ln this report no. 1 and a 

detailed descr~pt1on of the existing pulverization plant including mash1ner' 

and electrical equipinent as well as operation ~~d ~a1ntenance experience. e.g. 

arrangement drawings. motor list, ~ower consumption, spare and wear parts, 

operation personnel. 

~_'._·to list uf compostlnrJ pi<mt manufacturer';: 

The Tayler '•~oodrow procn~;s seem;_; to be an ;rn;,rrnhir c;ycclcm 111;;Jr';1d 1Jf I.ht' 

required ~iProhJ1' fermer1lcJl_;_c;r, ir1 ci cornpos~1ng ~Jlar1l. \everlheless ll ~n11]nt 

he ~nter~sting to c~mpare the alternative method w1th regard tr the !Jse 




