
CHAPTER TWO

Municipal Solid Waste Compost

2.1 Characteristics of Municipal Solid Waste in Sri Lanka

According to  th e  description o f  th e  te rm , M SW , it is the  non liquid waste m aterial 

generated  by public and private sectors through households, com m ercial 
establishm ents, agricultural activities, industries and institutions (Farrell and Jones, 
2009; M inistry o f Environm ent and N atural Resources, 2002). In addition, waste th a t 
is produced in public places and ow ned and m anaged by local authorities is also 

considered in this category. Description o f waste generated in.each sector is given in 

Table 2 .1.

Table 2.1: Sources and Types of Municipal Solid Waste in Sri Lanka

Source Description
Household W a ste  generated  from  dom estic activities, including food  

preparation , cleaning, fuel burning, yard sweeping, gardening, 
and m iscellaneous household w aste  (e.g. old cloths, appliances 
etc)

Com m ercial W a s te  generated  by trade , service, processing, and some 
production enterprises

M arkets W a s te  from  m arkets selling a high proportion o f vegetables, fruits, 
m e a t a n d / or fish

Institutions W a s te  from  schools, o ther education  centres, hospitals, central 
and provincial governm ent offices and religious institutions

Industries W a s te  from  various industries, including light and heavy 
m anufacturing , fabrication, construction sites, pow er and 
chem ical plants.

Construction

and
dem olition

W a ste  orig inating from  construction, rehabilitation and 
dem olition  activities etc. Typically they are used as clean fill at 
o th e r sites o r in low -lying areas.

Hazardous Hazardous w aste  originating fro m  various sources, including 
household item s (batteries, spray cans etc). The m anagem ent of 
sharps, clinical w aste, body parts and  highly infectious waste from  
hospitals is a m a jo r concern in th e  country.

Source: A dopted from  Abeysuriya, 2007; NSWMSC, 2008

According to  (B andara, undated) com position o f M S W  o f Sri Lanka typically includes 

very  high fraction  o f perishable organic m ateria l w hich is about 65  -  66% by w eight 
w ith  m oderate  am ounts  o f plastics and paper and relatively lo w  contents o f m etal 

and glass. Com position of M S W  generated in som e selected cities o f Sri Lanka is 

given in Table 2 .2 . Long term  bio degradable item s th a t takes a b o u t 2-3 months fo r  

degradation  and sh ort term  biodegradable item s th a t degrades w ith in  2 m onths  

period are categorized under organic wastes.
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Table 2.2: Municipal Waste Composition in Selected Cities in Sri Lanka

MSW Compositions (%) of Selected Cities in Sri Lanka (2002)
Cities Biodegrad

able
(Short
Term)

Biodegrad
able

(Long
Term)

Plastics Metal Wood Glass Paper

Batticaloa 46.79 10.61 8.26 2.90 17.12 2.20 16.45

Colombo 68.15 11.63 6.69 1.85 5.02 1.64 5.99

Galle 41.76 20.25 8.23 4.79 11.18 4.33 9.41

Jaffna 54.85 8.62 7.21 8.49 5.58 2.21 12.80

Kandy 54.83 17.95 4.02 4.46 6.36 5.35 11.08

Matara 56.81 18.60 6.90 3.07 5.78 2.07 8.50

Nuwara Eliya 60.53 9.73 8.46 2.12 8.92 2.90 8.72
Polonnaruwa 35.52 25.10 8.47 3.57 7.63 3.68 16.04
Trincomalee 27.98 20.06 4.33 12.51 22.04 1.85 18.04

Source: AIT,2004 Cited in Bandara, undated)

2.2 Potential Markets for MSW Compost

G arda e t.a l (2005) have evaluated th e  potentia l o f decom posed M S W  as an anim al 
fe ed s tu ff and concluded that a fte r heat tre a tm e n t o f 65°C  fo r 20  m inutes the waste  

m ateria l is effectively sanitized and suitable fo r anim al consum ption. How ever, M SW  

derived com post w ill not be o f m uch use as anim al feed  since it a lm ost certainly 

unable to  eradicate Transmissible Spongiform  Encephalopathies (TSE) and o th er  

zoonotic diseases presen t in th e  m ateria l. Even this w aste  m aterial is safe enough to  

be used in animal fe e d  production it w ill not be accepted by society (Farrell and 

Jones,2009).

There fo re , land application  is th e  largest potentia l use o f com post produced from  

M SW . Soil organic m a tte r  (O M ) w hich is identified  as rapid ly  declining in soils, m ainly  

in arid environm ents o f  the world is a key soil quality indicator. M a n y  studies have 

proved th a t M SW  com post has th e  potentia l o f a t least transiently  increase soil O M  

co ntent and soil biological activity (A kram  e t al, 2009). Additional benefits  provided  

by M S W  com post include reduced erosion losses, im proved structural stability o f soil 
and decreased bulk density which will increase its w a te r  holding capacity, cation  

exchange capacity (CEC), and in filtra tion  o f w a te r and a ir in heavy soils, (ibid).

Shiralipour e t.a l (1 9 9 2 ) have identified  agronom ic and horticu ltural sector w ith  a 

large potentia l m arke t fo r  M SW  derived com post. By n o w  M SW  com posting is being 

encouraged in m any countries o f th e  w orld  and researchers have experienced the  

benefits  o f using M S W  com post in th e  fie ld  (Porkhrel, 2 0 0 5 ; Abigail, 1998 ; Barth and  

Kroeger, 1998 ). M a n y  studies have shown th a t by adding reasonable am o u nt M S W  

com post it could be used as a va luab le  source o f p lan t nutrients (Tab le  2 .3). The 

organic m a tte r in com post also acts as a relatively long-term  reserve fo r m ajor 

nutrien ts  such as n itrogen , phosphorous, and potassium.
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T ab le  2 .3 : Typical N u tr ie n t C on ten t o f M S W  and O th e r  Composts

C om post
Type

pH EC O M N O  3(mgkg NH+4 Total
N

C:N

ra tio

P K

M S W 71a 11 16 2817 3390

M S W 122a 14 12 3281 5559

M S W 7.9 7 .0 33 14 9 5000 4100
Pruning
W aste

8.1 0 .2 16 8 .27 10 33

M a tu re

Com post

7.2 2372 510 25 12

All d a ta  in mg kg'1 dry m ass unless otherw ise sta ted .
EC indicates electrical conductivity and OM indicates organic m a tte r  
a Total mineral nitrogen,i.e.NH +4 + N 0 '3 
Source: Farrell and Jo n es ,2009

M S W  com post is being used by landscapers w h ile  planting shrubs and trees to  
backfill individual p lanting holes. They use a m ixture  o f 25 to  5 0  percent o f compost 
and native soil fo r  th a t purpose. H ow ever, com posts w ith  higher soluble salt 
contents should be applied a t  low er rates. M unicipal com post mixtures are  
com m only used in repairing divots on golf courses. Further, m unicipal composts can 
be used to  rebuild o r repair poor soil in rough areas, parks, and o th er non specified 
tu r f areas and to  stabilize slopes. Com post w ith  a larger particle size (1 /2  inch) is 
o ften  com bined w ith  soil stabilization mats or netting  and later th e y  are over-seeded  

w ith  native grasses to  control erosion, especially along highw ay right-of-ways  

(Dickerson, 2 0 1 0 ).

M S W  derived com post also can be used to  rem ed ia te  brow nfield sites, land that has 

been earlie r used fo r  industrial purposes or com m ercial purposes. One exam ple is 
landfill capping a fte r  closure. H ow ever, due to  hea lth  and safety concerns, using 
M S W  derived com post fo r restoration  schemes w ith  possible public access such as 
housing schemes should be avoided until fu rth e r field evaluation trials are 
com pleted  to eva lu a te  the benefits and env ironm enta l risks posed by using M SW  
com post in com parison to o th e r substrates used fo r restoring non contam inated  
land(ibid). M unicipal composts can be applied to n ew  landscapes a t a rate o f up to  
5 0  dry ton /acre  (2 ,2 9 6  lb /1 0 0 0  f t 2). Rates vary depending on th e  soluble salt content 
o f th e  compost. A fte r  rough grading, the com post should be incorporated into the  

existing soil to  a d e p th  of 6 to 10  inches (Gouin, 1995 ).

2 .3  C urrent Concerns on M S W  C om post

H ow ever, certain research studies rep o rt m ixed results as well as negative impacts o f 
using M SW  com post fo r agriculture and horticu lture use. M a m o  e t.a l (2005) by 
studying the  g ro w th  o f maize on a M S W  com post added loam y sand soil has com e  
up w ith  increased soil w a te r holding capacity w ith o u t g reatly  increasing the  

estim ated  plant availab le w a te r w ith in  th e  soil.

There  are concerns regarding overloading o f soil by heavy m etals and o ther  
pollu tants by long te rm  use o f M S W  derived com posts (Deportes, 1995). According
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to  a th ree  year fie ld  trial conducted in Punjab, Pakistan to  evaluate the  
environm ental and econom ic im pacts o f M SW  com post applications to  rice-w heat 
and co tto n -w h eat cropping systems, though all trea tm en ts  w ith M S W  compost have 
shown significant im pro vem en t in soil physical p roperty  the tria l has not resulted  
statistically significant increase in O M  content fo r any trea tm en t. For the tw o  types 
o f treatm ents , M S W  com post and fertilizer applications, th e  levels o f DTPA 
extractable  (plant available) heavy metals has increased in the to p  layer (Qazi e ta l,
2009).

Logan et.a l (1999) has reported occurrences o f organic toxins in M SW  compost. 
These are highly chlorinated toxic organic com pounds th a t a re  known to be 
persistent in the en v iro n m en t (M u ir  and How ard, 2 0 0 6 ). Feedstock w ith  pesticides, 
household wastes such as oils and solvents and paper products due to  printing ink 
are said to  contribu te  organic toxins to  M S W  derived composts (Epstein, 1997).

Due to  reaching o f partia lly  decom posed M S W  com post to  farm ers, p lant roots get 
dam aged due to excess am m onia, organic acids, and o th e r phytotoxic chemicals. The 
com post m ust be m a tu re  enough before utilizing fo r agricultural purposes. How ever, 
it is still possible to  add  im m ature  com post to  farm ing fields if added w ell in advance 
to  planting.

2.4 Experiences of Composting Projects Implemented at Local Authority Level

According to  past experiences, com posting projects im plem ented  by local authorities  
have m any social benefits  such as reducing health  problems, im proving scenic 
beauty, reducing en v iro n m en ta l pollution, generating  job opportun ities  w hile  
producing alternatives fo r  chemical fertilizer (w w w .environm entlanka .com  /sym po,
2010).

H ow ever, they have encountered  problem s related to  transportation  o f waste, lack 
o f space and lim ited  facilities in com post yards, receiving m ixed wastes, lim ited  
facilities fo r final disposal and lack o f public co m m itm en t due to  rigid attitudes and  
lack o f know ledge (w w w .en v iro n m en tlan ka .com /svm p o .2010). O dour is one o f the  
m ajor problem s in M S W  composts and it is due to  th e  release o f su lfu r compounds 
such as hydrogen su lfide , m ethyl m ercaptan  and m ethyl sulfide in th e  early stages o f  
com posting. H ow ever, w ith  m aturity  these sulfur com pounds decrease (Basnayake, 
2001).

The issues faced by th e  com posting project o f Kandy city w ere  rep o rted  as existing 
practices; extrem e fragm enta tio n  o f  regulations and en forcem ent; lack o f funds, 
reluctance to  im pose n ew  taxes o r  fees, vacillation as to  w ho should conduct th e  
m an ag em en t o f solid w aste  - th e  g overnm ent or th e  private sector; identifying how  
th e y  can b enefit fro m  N G O  and Foreign G o vernm ent aid programs; and deciding if 
th e re  should be a single unified national solid w aste m an ag em en t system  
(w w w .b vsde .pah o .o rg /b vsacd /isw a2005 /c ities ). According to  Japan In ternational 
C orporation  Agency (JICA), m ost com posting operations have fa iled  due to  
inadequate  a tten tio n  paid to  opera tio n  and p ro per eq u ip m en t m aintenance by the  
local authorities and em barking on the ven tu re  w ith  th e  m isconception th a t all 
w aste  tre a tm e n t costs can be recovered  by the sale o f com post.
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