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Abstract

Most state governmentsin Nigeria are grapplin dwiite challenge of sanitation through
regular collection of solid waste being disposedheycitizens. The recent administration
in Osun State has made efforts towards attainmigood sanitation and environmental
sustainability through the actvities of OYES an@LEAN programmes respectively. In
order to achieve greater strides and more efficienit the current solid waste
managementefforts it is advocated in this papat Government should adoptthe 3 R’s
concept of solid waste Best Management practiceRBMz:Reduce, Reuse, Recydlg
converting polyethylene waste into alternative gy material products such as
Polycrete™ recently innovated by the author at The Centre Adternative Energy
Research & Rural Environmental Technologies (CAERREe material is a new
asbestos-free composite engineered Alternative diwgl Material product -
POLYCRETE™using Polyethylene “pure-water” sachets waste aaggr as major raw
materials. (Nigerian Patent for Polycrete is pending at Abupatent Office under
ApplicatonNo. NG/P/2011/148 Polycrete is now being employed in the productd
Decorative Ceiling Boards and fire-retard ant, soymoof Partiion Wall Panels suitable
for building of rapid mass housing delivery suchsaBools and halls in Osun State.
Polyethylene, plastics and paper waste are a megpanp onentof the total volume of solid
waste being generated in most urban centres. $fcbmponent of solid waste can be
sorted/segregated from source through appropriageslaton and management plan of
the Government, Uniosun and other SME’s/Recyclorgpanies will be a ready receptor
of these materials and will convert it through fiewly invented technologies into
alternative building materials for the benefit tiftentire State. Osun State Government,
through partnerships can also export this techngltmgother LGA’s of the state and other
parts of the Federation. The entire citizenry o fitate can be sensitized/mobilized to buy
into the 3R’s of sustainable waste management thinoefforts of Osun State Ministry of
Environment, NESREA, NOA, Justice Development &c@daitiative NGO etc. It is
posited in this paperthatif recycling technolaggae adopted and promoted by the state
Government, the total volume of waste being hanajewb llection trucksand OYES crew
will reduce by at least 40%, the processed recyokederials will be a source of income
for the state Resource Recovejyacting as raw material feedstock to downstream
industries, polluton of waterways/associated sewdoflooding and environmental
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degradation will be mitigated, environmental sustbility will be assured and ain-win
situation will result for both the state and theriwaus SME’s who will be involved in
Recycling/Waste-to-Wealth technologies.

Key words:non-biodegradable waste, water pollution, recygliralternative building
material technology.

Introduction

Modem Integrated Waste Management strateges eebhe3 R’s of waste management
Best Management PracticBNIP) — ie.Reduce, ReuseandRecycle Hardy can the old
concepts of incineration be talked about exceptcamsiderations of Waste-to-Energies
(WEEs)/Biomass applications.

Thus modern practices in sustahable waste managemelve:

Source Separation/Segre gatiorof waste, folowed bylTimely Collection, Reuse &
Recycling of the non-organic fracton (production of altdk@a materials); and&nergy &
Compost/Fertilizer production of the organic waste fraction @aaerobic dige stion
Metalic materials are separated abdled to supply ingot production plants. In this
process cycle, most of the non-metalic waste ressuare not destroyed as with the
practice of icineraton buREUSED or RECYCLED to develop new alternative
material products to satisfy fture resource -depletedsociety Resource Recovery
concept).

At Osun State University, a newly engneered aebdste alternative buiding material
product, POLYCRETE™ was recently invented by the author (1) — ushB dyyethylene
Pure-water Sachet Waste (polyfibers), i) WasteelPdprinters off-cuts) and ii) Portland
Cement. The new engineering material is now beingplayed in local production of
decorative ceiing boards and partiion wall panethich can aid n accekrating mass
housing delvery in Osun State and Nigeria in galnelP olycrete buiding materials are
asbestos-free, cheaper and now compete with camanimported POP & Npgerite
products. Nigerian Patent on the inventon is bgingcessed by Osun State University
with the Federal Miistry of Commerce & Industrybuda through National Office for
Technology Acquisition and Promotion (NOTAP).

The Executive Governor of Osun State, Engr. Rautgbesola at the nception of his
adminstration, declared a 90-day Emergency on rémviental Sustainabiity in Osun
State. At the World Environment Day Forum recehyd on & June, 2011, he lamented
the abject state of the environment as his new refration met it and resolved to correct
the anomaly. We are sure His Excelency wil seesdamn in embracing thd3est
Management Practice (BMP’s)in modem sustainable waste management which will
serve to minmie the current expenses and eneogieently being dissipated on waste
collection/dumping in the state.

If recycling technologiesare adopted and promoted by the state Governrsectireently
being practiced at Osun State Universty in thedymtion of new alternative building
materials, the total volume of waste being handkgdcolection trucks wil reduce, the
processed recycled materials wil be a sourcecaime for the stateRgsource Recovely
actihg as raw material feedstock to downstream siids, seasonal flooding/
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envionmental degradation wil be mitigated, emvh@ntal sustainabiity wil be assured
and awin-win situation wil result for both the state and therious SME’s who wil be
involved inrecycling/Waste-to-Wealth technologies

This paper addreses thé/aste-to-Wealth conversion of Polyethylene and PET
materals to Altemative Building Materials products (POLYCRETE™) as an
effectve way of mitgatng plastic-based non-bgdelabe pollutants in  Nigeria's
waterways.

Proposed Inte grated Waste Manageme nt Proce ss Cycle
The overall Integrated Waste Management Procesk @pd sub-components are as
shown in the Process Flow Chart as indicated below:

Inte grate d Waste Manage mentProce ss Flow Chart
(Copy Right© Uniosun)

Mixed Municipal Source - S egregated
Solid Waste Solid Waste
Municipal Collectors (PS P) Munidpal Colléars (PSP)
*
. Recycling Collectors
Landfill/Dump Sites -
| v

{

LFMR Plant/Scave nger Gangs

>
Low Density Polyethylene (LDPE) _High Density Pabropyiene Organic Waste

Polyethylene Plastic Chairs, Kitch&Waste
Purewater sachets, Plastic T ables, B{odegradable3
PET Baottles, Plastic Buckets

Poly shopping bags
Bread Nylon Wraps
Plastic Sheejs

Plastic Jerrycans
Pharmaceutical Bottles

Glass Betil
Beer/Wine Battles,
Pharmaceutical Bottles,

Paper Waste

News Paper/ Magazines
Tex Books/Exercise Books
Photocopy Papers/Printers Off-qut

Uniosun POLYCRETE Recyding Plant Other Recycling Plants

SME's Franchisees (in ALL LGA’s) manufacturing
Polycrete Building Material Products
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Re commendations for Effective/Sustainable Polyethyhe/Plastic Waste Collection

Collectors
Potable water O-CLEAN/ State
makers Governme nt
PSP Truck Colle ctors Waste manage ment Board
Tricycle Colle ctors
Scavengers/Home Collectors Home Colle ction

Due to the infrastructural requrements of mohilecks and personnel, by the
potable water manufacturers, it is paramount thatpure water manufacturers
shoud be persuaded, and f necessary, mandatefthgff SMES, sokly
responsible for the collecton of waste poletlglemmaterials n their
marketing target ernvirons/vicinty as a division tbéir potable water schemes.
This wil enable effectve delvery of their prodsicas wel as adequate
collection of polyethyene waste emanating from tise of their products. If
they are not persuaded to do this, then the ‘BolBtay Principle P dlicy” may
be appied as sancton in Osun State.

The potable water manufacturers are also to emptavengers to collect
polyethylene waste, in abundance on the nukes eamthies of streets within
an earmarked geographical location. The scavengessing trucks are to buy
from householders @#5/kg, whie the scavengers sel the productdNdi5/kg,
to PSP Truck Colectors, who wil in tun sel toe®cling companies ke
UNIOSUN — manufacturer of POLYCRETEMR20/Kg.

Government's Enactment of Guide line s
1. Thegovemment should embark on vigorous Awarenaliggiienment campaign

3.

for procedural waste segregation from home souree advert and TV
programmes to educate the citizens of the statd; tamough agencies such as
Minstry of Environment, NESREA, NOA etc.

The separaton of ORGANIC WASTE”, in one “Black’ plastic bag container,
whie another “Blue” bag contans offRECYCLABLE WASTE”; for proper
recogntion by the citzenry.

The waste management boardd O CLEAN Proect shaldd see to the
compliance of source-segregation of recyclables fooganic waste.

4. Appropriate penalties/sanctions should be enfoaedailure to comply.

Government should work out the modaltes of sengt the citzenry
(through NESREA, NOA and Min. of Environment) orwhdo segregate the
total household waste into i) Recyclables and iigadic Waste

Govt. should dedicate two separate days of the Vimekeparate collecton of
Recychbles and Organic wastes respectively.

Gowvt. or PSP Collectors shal buy Recychbks flmuseholders at the rate of
N5.0 per kg
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Recychbles can be subsequenty sold to Recyclmgpanies (e.g. Uniosun)
at the rate of N20.00 per kg.

» |If the above recommendations are folowed, thel tod@ume of solid waste
being colected weekly by OCLEAN/OYES inttiativegll drastically re duce
by at le ast a factor of 4.

Source s of Polyfibre (Polyethylene, Recyclable Matials)
Low Density Polye thvie ne (Polvfibre)

e (Main Stream) Pure Water Sachets, Table ‘Pure’ water bags,

* Nylon gift/delivery bags,

* Mio, Bournvita (Beverage) sachets,

* Gift tem wrappngs, serviette wrappers,

* Drycleaning ‘nylon" wrappings,

* Poly bags

* Free wrapping bags

* Free dspense ‘nylon’ bags

» Used shower curtains, Tomato paste sachets (peatdssd sachets)

* Food stuff “sacs” (Rice, Garri, Beans), Poltheffiecats from manufacturers,
busted pure —water sachets from makers, shoppasgicplbags

* Drug sachets (used)

» DVD/CD & Nybn packs

» Usedrecharge cards packsiwraps

* SIM card packs

» Take away nybn packs

» Detergent /soap wraps

* Al nylon /polyethylene

High Density Polypropyvle ne

» Cosmetic plastic containers (Hair cream, Relaxenmgule container)

* Broken plastic chairs

» Damage plastc Jerry cans/Kegs, used tabe water BdEtles /juice bottle
/soft drink bottles e.g. Lacasera, Coke, Fanta) ¥ic.

* Veg. Oil containers

» Used wheel covers (plstic based materials)

» Take - away plastic plates, micro-wave plastic eplatPlate Plastc ware
cabine/Rack Cosmetic perfume packs.

* Al plastic polymerized materiak and products.

» Cappuccing Lattes etc cups.

» Ice-cream scoop cups, yoghurt bottles,

* Used Plastic spoons/phltes
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Waste Products Economics

Density/Unit Weight:
Our research findings show that Average densityGRRANULATED polyethylene

waste

= 280.0 kg/md (cf. water = 1000.0kg/Ah
Unit weight of UNGRANULATED polyethylene waste =.0kg/n?
A bag of rice stuffed with purewater sachets shaukeigh about 10.0kg

Prevailing Market Price of Waste Products

Unprocessed P olyethylene waste (drectly from Hualsk should cost
5.0 per kg

From Collectors — N10.0 per kg

From Osun State Government = N20.0 per kg

Processed Polethylene waste (Granulated) = N@0.0/k

City Divisioning into Drop-Off Centres/Waste Colledion Wards

For the purpose of an organized system of DropBiffsbacks of recyclables and
collection of waste it is desrable to dvide théyscape into collecton wards
which fall within natural drainage basn sub-divisig of the city. For example as
shown n the fig. bebw: the area between Olaiyatbnp-Sabo-Oja-Oba-lsale
Osun has been designated as a natural Waste iQol¥¢ard as t fals within a
distinct section of the Okooko-Osun/A ekuwodo Rin2rainage Basin.
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AERIAL VIEW OF OKOOKO-OSUN/ALEKUWODO DRAINAGE BASIN S.
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TYPICAL OKOOKO-OSUN/ALEKUWODO WASTE COLLEC TION WARD
AREA.
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Waste-to-Wealth Activity Chart
Waste-to-Wealth Colle ction, Segregation and Manageent of Recyclable Waste

(Activity Chart)

Stakeholders

Colledion, Segregation and Management Activitie

hte
for

1 | Osun State Ministry of 1. Adoption of legislation and management of compaefitsolid waste su
Environment and as Polyethylene and Paper waste which are regyclalaterials
Sanitation 2. Coordination and liaison with relevant stakeholder© sun State

3. Sensitisation to educate and enlighten the ciyzefiO sun State in relation
to the benefits of effective and sustainable pblylehe and paper wastes
recycling

4. Orgnisation of trainings of the dtizenry and pt& sector in relation to Osun S
Government’s general policies and guidelnes irralivevaste management strategies
the state

2 | Osun State Local 1. Sensitisation of each local govemment'szenry
Gowernment Authorities 2. Organisation oftrainings for each local govemnisentitizenry

3. Colection and segregation of waste

3 | Osun State University 1. Oreanisation oftrainings of the citnry and private sector in relatic
Centre for Alternative to Osun State Gowernment’s general policies and guideksin overall
Energy Research & Rural waste management strateges for the state
Environmental 2. Oraanisation of Capacity Building Workshops
Technologies (CAERRET) 3. Organisation of continuous technical support todnsees who

are under licence from Osun State University
4. Centre for Atternative Energies & Rural TechnolsgéCAERRET)
5. Purchase of waste materials from Local Governmarthdities,
PSP Truck Collector, Scavengers Hnche Collectors
6. Production of good quadlity Polycrete materials

4 | Osun State Waste 1. Enforcement ofthe compliance of sorsegegation of recyclable
Management  Authority from organic waste
(OWMA) 2. Enforcement of penalties/sanctions on failure togy with

segregation of recydables from organic wastes
3. Colection and Segregation of waste materials

5 | National Environmental 1. Coordination and liaison with relevant stakeholder© sun Stat
Standards and and enforcement of environmental standards, temda rules,
Regulations laws, policdes and guidelines.

Environmental Agency 2. Sensitization toeducate and enlighten the citzefiO sun State
(NES REA) in relation tothe benefits of effective and sistde polyethylene and
paper wastes recycing

6 | National Orientation 1. Sensitization to educate and enlighten the citzefiOsun State ii
(NOA) relation to the benefits of effective and sustdngoly ethylene and

paper wastes recycing

7 | Pure  Water Producers 1. Colection and segregation of recydable waste malstedirectly from
Association/Association  of source at their factory sites
Table-Water Producers 2. Direct Dropping of Polyethylene Waste from theictfaies with
ATWP) Osun State University (CAERRET)

8 | Hotels/ Hospitality 1. Colection and segretion of recydable waste materi
Association 2. Selling of recyclable materials to Osun State Usite

Centre for Alternative Energies & Rural TechnolegéCAERRET)

9 | Scavengers/Tricycle Carnl 1. Colection and segregation of waste mate
Pushers and Home| 2. Purchase of recyclable materials from Home Coliscto
Collectors 3. Selling of recyclable materials to Osun State Usitye Centre for

Alternative Energies & Rural Technologies (CAERRET
1C | Osun State Citizenry 1. Colection and segregation of recydable waste tiaks
2. Selling of recyclable materials to Osun State Usite Centre for
Alternative Energies & Rural T echnologies (CAERRET)

11 | Natonal Youth Senice 1. Colection and segregation of recydable waste ma&

Corps’s (NYSC) 2. Selling of recyclable materials to Osun State Usitse Centre for

Community Development
Scheme

Alternative Energies & Rural Technologies (CAERRET)
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OSUN STATE TO ADOPT 3R’'s OF SUSTAINABLE SOLID WASTE
MANAGEMENT (REDUCE, REUSE, RECYCLE))
The RIGHT TIME is NOW!

A TYPICAL STREET DUMP AREA WITH MORE THAN 50% RECYC LABLE
POLYETHYLENE MATERIALS

(Captured at Idi-se ke Area of Station Road, Osogbdylonday 31%, October2011)

==== CONVERSION to Useful Alternative
Building Mate rial Products

LEAD TO =======================-=9)
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Waste-to-Wealth Finished POLYCRETE Products(Gre en Products)

Installed Polycrete Decorative Ceiling Boards Polycrete Partitioning W all Panels(Alteméve to Plywood)

Conclusion

Recycling is one of the cardna8 R’s of sustanhable waste management best practices.
The others areReduce & Re usebeing first and second in hierarchy respectvely.

The Centre for Alternatve Energy Research & Rukalvironmental Technologies
(CAERRET) at Osun State University, Osogbo s pridseengaged in recycling of
Polyethylene and paper waste materials by coryettie processed waste materials into
alternative buiding material product Polycrete ™. The new engneering material is being
employed n the production of Decorative CelingaBis and Parttion Wall Panels now
being empbyed in “Dry Constructon” Technology. igélian Patent forPolycrete is
Pending at Abuja Patent Offce under ApplicatiNie. NG/P/2011/148.

Since the Polycrete technology is presently onrgroat Osun State University, Uniosun
can easiy partner with Government in is visionatchieve environmental sustainabity in
Osun State. Polyethylene and Paper waste is a majoponent of the total volume of
solid waste being generated in al urban centiedhid component of solid waste can be
sorted/segregated from source through approprggiskltion and management plan of the
Government, Uniosun wil be a ready receptor o thiaterial and will convert it through
its newly invented technologies into alternativeildibg materials for the benefit of the
entire State. Osun State Government, through palips can also export this technology
to other LGA’s of the state and other parts of Bederaton. The entire citizenry of the
state can be sensitized/mobiized to buy into tR¥s3of sustainable waste management
through effots of Osun State Ministy of Enviome NESREA, NOA, Justice
Dewelopment & Peace Initative NGO etc.
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Waste management implementation in the state shmmildhe responsibiity of each Local
Government area whie the Osun State Governmentdeso the necessary legshtion,
support and general polcy/guidelines in overal st#a Management strategies for the
state. Part of this responsibiity includes tmelgllecton of refuse from households and
designation of a dedicated area of the LGA as adfilaarea where all the sold waste
emanating from the LGA wil be safely dumped.

When a recycing poicy s adopted in the stategystables wil be colected from
households by Tricycle Cart Pushers or by PSP tperand Dropped-off in a Holding
Bay h each LGA or taken to a cleared area of thainniandfil where recycing
companies can come to buy off the recyclables. Gbeermment wil have to encourage
entrepreneurs to set up recyclhg companies whbusd the various recyclables as raw
materials input.

Since the state is yet to adopt a liter contr@inence and recycing polcy, waste is
presently being handled in a mixed form whereranigwaste and recyckhbles are being
colected and dumped together in the landfil. Bus situaton, the LGA has to nvest in
some Landfil Mining & Reclamation Equipments (LFWMR order to adequately manage
operatons and keep the landfil in an organzemtestwvherein recyclblkes can be mined
and moved to cleared areas of the landfll whie thio-degradable organic waste are
pushed to another section of the landfll for pmssifuture colection/production of

compost manure/organic fertlizers.

However, source segregation of waste from eacheholss and the adoption of 3 R’s of
sustainable waste management practce wil be theiratte, sustainable and ulimate
practice to be adopted in the state.
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