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Abstract: Problem statement: Improper handling of solid and hazardous wasteimbact the living
standards of a community in normal days and whesastiers occur such misuse could disperse
response and recovery activities due to naturaham-made disaster&pproach: This study discussed
the Jordanian solid and hazardous waste managqrokgies in light of USA equivalent ones with the
intention to improve solid and hazardous waste meament policies in JordaResults: It was found
that establishing a council on environmental qyabpecial environmental court, a trust fund aee th
most actions which could improve the solid and hdaas waste management policies in Jordan.
Moreover, introducing environmental taxation indees, intensifying violation penalties, increasing
public environmental awareness are strong motiv@shawcould improve the environmental conditions
in Jordan.Conclusion/Recommendations:lt is important to develop the Jordanian environtak
laws in light of worldwide interest with improvirgnvironmental conditions for human being.
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INTRODUCTION recycled study industry, soil conditioner industagd
bio-gas industry. In addition, this attracts reshars to
There are enormous studies that deal with solid anexplore different factors that contribute to susibie
hazardous waste management issues in literaturéoduesolid waste investment such as: Goddard (1995);
the importance of taking the integrated solid andKinnaman (2009) and Lombrano (2009).
hazardous waste management as a tool to protect the There are different roles that community couldetak
natural resources from depletion and maintainin order to maintain sustainable solid and hazasdou
sustainable development, to protect from unintendedvaste management regardless of economical incentive
by-product of human activities and their side-efetn  which is, in most times, benefiting industry
some societies, solid and hazardous waste is rgefon shareholders more than public. Recycled study ingus
considered unwanted product of our daily life atég  benefited from using recycled study as raw material
such as: lifestyles, industries, tourism, agriaatu for their industry since they are able to save axtr
activities. But it is considered a raw materiaMirong  expenses on water, energy and raw material soaraks
place which could be of essential need for othewith advances in technologies such as using water-
activities whether for the same generators or etherbased ink, the quality of recycled study produdis a
within the solid and hazardous waste generatedomparable to others which are manufactured fram ra
communities or outside of such communities. If wematerials. On the other hand, the author feels that
consider a university, for example, the study wasteublic did not share the advantages of participgatin
which resulted from a student class could be used f recycling programs such as lower study prices tiebe
other classes or if not possible could be collegtghin  study quality which, in some cases, prevent theamfr
the university campus to be recycled. If no one igparticipating in study recycling campaigns, evee th
interested to recycle study within the universigynpus  environment is benefited from their participatidror
a broker could be brought in to collect the unwente instance, if university students were told that phiees
study for study recycling industry. Therefore, wees of their books will be reduced if they bring theid
how the study waste could be a fortune for generatoones by replacing such ones, most of them will
broker, or study industry. participate in giving back their old books with the
The immense interest in economics of solid andntention to reduce the cost. This of course if the
hazardous waste is appeared from emerging severfihancial incentive is a good one, other incentiitt be
industries which the raw material for its produepdnd  through explaining the adverse consequences from
mainly on generated solid and hazardous waste @asich consuming such study is one of the factor whichiccou
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escalate the global warming issue could motivategovernment body to take care of environmental matte
students to participate in such recycling campaign. in Jordan. This law does not explicitly addressdsahd

In a study to promote a community-based solidhazardous waste management but it focuses on
waste management initiative in local governmenthazardous wastes management. Recently, the
within ~ Thailand, = Mongkolnchaiarunya  (2005) government of Jordan Passed the Environmental
investigated the factors which contribute to susfids Protection Law (JEPL) No. 1 of 2003. According ligst
“Garbage for Eggs” recycling program. In this law the first ministry of environment in Jordan it$
program, residents were encouraged to bring redyclekind was established. This ministry is responsiiolie
material to exchange for eggs at monthly exchamges environmental matters and hold responsible in fiafnt
local communities. Kaseva and Mbuligwe (2005) parliament for application of this environmentakla
found that as a result of privatization of solid st This law contains 25 articles that handle
collection activities in Dares Salam, solid wasteenvironmental issues in Jordan. Article No 23rdhfro
collection has improved from 10% in 1994-40% of thethis law give council of ministers the authorityigsue
total waste generated in the city daily in 2001. the necessary regulations for solid and hazard@astew

As we noted earlier, there are different factiat t Mmanagement. .
contribute to successful solid and hazardous waste 'he management of solid and hazardous
management such as economic incentives, publilEeglJl""t'OnS No. 27 of 2005 which is issued by rof
involvement and stakeholders’ awareness. Some ofb-paragraph 8 of article 23 of the previously
these factors need to be regulated through differer{ne_nt'onEd JEPL No. 1 of 2003. The maln. issuesen th
governmental policies so they could be impIementedSOIId waste regulations No. 27 of 2005 are:
effectively and efficigntly given that some of thaste , The ministry of environment has the following
management practices could affect people and §yies and tasks in cooperation with other
institutions outside the area whgre such practares concerned parties:
implemented. For example, using organic waste as
source of plant nutrition will divert this part fro
waste-to-energy plants main stream which will affec
the productivity of these plants. Therefore, ongype
benefited while others could bear losses. Gugbtal.
(1998) found that India needs better policy and
guidelines to enable the municipal corporationsu
the waste services efficiently in his study endti€olid
waste management in India: option and opporturiities

In this study we will present the existing Jordemi
environmental law and the policies which are relate

e Preparation of plans related to solid and
hazardous waste management
Specify the suitable equipment used in solid
and hazardous waste management and methods
of collection, transport, separation, storage,
recycle, treatment and disposal

« Specify methods of rehabilitation of closed
landfills

« Preparation of studies and data collection and
analysis in solid and hazardous waste

solid and hazardous waste management and compare management_ y i leani
them with US equivalent ones with the intention to g:r::gaig#t city/countryside  street  cleaning

provide suggestions to improve solid and hazardous

waste management policies in Jordan. + Carry out training programs and public

awareness in the field of solid and hazardous

MATERIALS AND METHODS waste management
e« Any party responsible for solid and hazardous

Solid and hazardous waste management policy in waste management should:
Jordan (Jordanian Ministry of Environment, 2009): + Provide proper personnel for solid and
There were different policies and regulations which hazardous waste management
deal with environmental issues in Jordan. Eachstipi + Provide equipment, containers and necessary
has its own policy to protect the environment. For tools of solid and hazardous waste
example, Ministry of Agriculture has a law that yeat management
investment in agricultural lands, Agaba Special €on * Monitor the process of collection and specify
Authority has its own policy to protect the marine. the routes followed
Not until 1995, when the government of Jordan eswhct e Provide proper sitting of containers and
the first comprehensive environmental law No. 12, maintenance and replacement
according to which the General Corporation for « Take the necessary actions to prevent dumping
Environmental Protection was established as a of hazardous waste in containers and vehicles
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e Record keeping of quantities,
treatment and equipment used in this field

» Close monitor of works: Digging, land filling,
waste separation and activities of waste®
separation contractors according to contracts °

» Prohibit open burning and random disposal of®
solid and hazardous waste *

The ministry of environment has the duty of new*

landfill sitting in cooperation with concerned

sources,accomplish these goals, the following objectivesewe
set forth:

Proper hazardous waste management
Waste minimization

Reduction in land disposal practices
Prohibition of open dumping
Encouragement of state
programs

authorized RCRA

Encouragement of research and development
Encouragement of recovery, recycling
treatment alternatives

parties .

e The minister releases, according to secretary
general recommendation, the regulations needed to
implement the bylaws

and

RCRA’s “cradle to grave” rules require small
Solid and hazardous waste management policy in businesses that generate hazardous waste to follow
United States of America (USA) (US Environmental  stringent requirements for storage, recordkeeping;
Protection Agency, 2009)The industrial revolution in transportation ~and  emergency response
United States of America (USA) caused environmentapreparedness.
degradation for natural resources. This deterionati Subtitle | of the HSWA amendments addressed the
had reached high level in USA in 1960s. With theproblem of leaking Under Storage Tank (UST) systems
increase of environmental awareness among peogle aubtitle | includes requirements for tank notificat
institutions National Environmental Policy Act (NEP interim prohibition, new tank standards, reportiagd
of 1969 was enacted following to this law the USrecordkeeping requirements for existing tanks,emtive
Environmental Protection Agency (US EPA) wasaction, financial responsibility, compliance moriitg
created in 1970. This law establish, for the ftiste, and enforcement and approval of state programs. In
broad national framework for protecting the 1986, Congress passed the Superfund Amendments
environment. This law basic policy is to assure tlh ~ Reauthorization Act (SARA) which amended Subtitle |
branches of government give proper considerations tto provide federal funds for corrective actions on
the environment prior to undertaking any major fatle petroleum releases from UST systems.
action that significantly affects the environment.

There are more than a dozen major statues or lawsomprehensive Environmental Response,
form the legal basis for the programs of the US EPACompensation and Liability Act (CERCLA or
Given that we are trying to improve solid and Superfund): The Comprehensive Environmental
hazardous waste laws in Jordan we will list onlg th Response, Compensation and Liability Act of 1980
ones which are related to our research. Pleasetimate (CERCLA) established a federal “Superfund” to cle@an
the following summaries are derived from the US EPAuncontrolled or abandoned hazardous waste sitaglhs
Further information can be gathered by visitingithe as accidents, spills and other emergency releakes o
website at www.epa.gov. pollutants and contaminants into the environmetie T

focus is primarily on sites that were contaminatethe
Resource Conservation and Recovery Act ( RCRA): past, rather than those currently being contamindtee
The Resource Conservation and Recovery Act of 1978tter sites are regulated under RCRA. Under CERCLA
(RCRA) directed EPA to establish regulations thata System was established for obtaining funds from
would manage the generation, transport, treatmenfotentially Responsible Parties (PRPs).
storage and disposal of hazardous wastes while Under CERCLA, anyone who has had any
simultaneously ensuring the protection of humarithea involvement with a hazardous waste site targeted by
and the environment. The statute addresses thatigtte CERCLA could be considered a PRP and could be held
for contamination from the point of waste generatio  responsible for all or part of the cleanup expergite
the point of final disposal or destruction. operators, as well as hazardous waste transpaiets

RCRA has been amended several times, mosshippers, may be required later to contribute thods of
importantly by the Hazardous and Solid and hazasdoudollars for cleanup of the disposal site used. Smal
Waste Amendments of 1984 (HSWA). Under HSWA, businesses that ship wastes off-site for properlegal
RCRA became focused on waste minimization and aisposal may be wise to verify the legitimacy aratk
national land disposal ban program. In order torecord of transporters and destination disposes sised.
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The Superfund Amendments and Reauthorization that pose public concerns. This practices should be
Act (SARA): The Superfund Amendments and formulated in pre-defined structure so it will nbé
Reauthorization Act of 1986 (SARA) amended themisused by the decision makers. Therefore, we sigge
Comprehensive Environmental Response establishing a council of environment that advioe a
Compensation and Llablllty Act (CERCLA) on October oversee the minister decisions.
17, 1986. SARA reflected EPA's experience in  Article No. 11 of the JEPL No.1 of 2003 deals with
administering the complex superfund program duringhazardous waste materials and prohibited the bgiryin
its first six years and made several important gean gy gangerous waste materials into the Kingdom. The
and additions to the program. SARA: perpetrator of this act shall be punished by
. Stressed the importance of permanent remedies affiPrisonment for a period of not less than thirgysl
innovative treatment technologies in cleaning upand not more than three mc.)nths., or by a fine oflesx
hazardous waste sites than three hundred Jordanian dinars and not mae th

* Required superfund actions to consider theflvethousand dinars.

standards and requirements found in other state and We see how the U.S laws enacted CERCI.‘A. as
federal environmental laws and regulations separate act that deal with hazardous materialke whi

. o the Jordanian equivalent one it was handled through
e Provided new enforcement authorities and_ o . .
article within the Jordanian environmental law.
settlement tools

. . Under CERCLA, there is a trust fund which is
* Increased state involvement in every phase of th%upported by an excise tax on feedstock chemicals a
superfund program

| d the f h health bl etroleum to pay for cleanup activities at abandone
’ ncregsbe ht © docus on human health problemg asie sites. There is no such trust fund estaldishe
posed by hazardous W‘?‘Ste 5|tes_ o . under the Jordanian environmental law. It is suggks
* Encouraged greater citizen participation in makingy, estaplish a trust fund that is supported by aise
decisions on how sites should be cleaned up and {5y on feedstock chemicals and petroleum.
* Increased the size of the trust fund to $8.5 hillio Under CERCLA, violator should pay up to 50
dmiIIion USD and if the government conducts cleanup

. . or the violation, violators should pay up to thtaaes
Ranking System (HRS) to ensure that it accuratel);f the cleanup cost. While in thepJ)éPE The vialato

assessed the relative degree of risk to human thealf . :
and the environment posed by uncontrolled hazardou&®Y the cleanup cost plus 25%. We think this paech

waste sites that may be placed on the National® be increased so violators pay more for their

SARA also required EPA to revise the Hazar

- ; violations. For instance, Exxon oil spill in 1988st
Priorities List (NPL). Exxon Company more than 5 billions of US dollars fo
RESULTS AND DISCUSSION a spill of oil could worth less than 10 million. bther

words, polluters could be in favor to pay the spill
There is more experience of environmentalremoval cost with 25% if it is less than what other
protection within USA government given that the UScontractors could ask. Also, some spills could cost
environmental law was established in 1969 while thedillions in dollars, so 50 million USD will not be
first Jordanian environmental law enacted in 19@5. enough to prevent future ones. After Exxon oil some
the Jordanian law the penalties were determined foeompanies established their regional response rcemte
each violation where it was more open in the USA.on help in containing marine oil spill with short ngi and

The Jordanian law gives the minister the authanitgll ~ not allow the spill accident to overcome the local
decisions which are related to any environmentalés. ~ authorities’ capabilities. _
Decisions could be biased if not governed by cduworci The JEPL did not classify the cleanup process for

environmental quality such as the one which NEPAthe hazardous material and especially for the atree
allow to establish. The council on environmentalhazardous sites or spills. While under CERCLA there
quality of USA should assist and advice the pregiite ~ are two kinds of response actions:

the preparation of the environmental quality reptot

develop and recommend to the president nationa Short term removals: Mean to know sources of
policies that improve environment quality and tpae releasing of hazardous waste and require prompt
to the president at least once each year. In Jottan response

minister is considered the decision makers in alk Long term removals: Mean reduce dangers resulted
environmental issues and sometime a group of from release of hazardous waste, but not thread lif
environmental advocates could be consulted in sssue  immediately
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Table 1: Main applications of LCA

Drivers Switzerland Germany Italy Sweden
Product-related environmental problems A A B A
Cost-saving opportunities A A A B
Emerging green markets A A B B
Decision of the management B A B B
Perceived environmental discussions B A B B
Cost avoidance due to future liabilities B B B A
Collaborative study with ext. organizations B A C B
Meet eco label criteria B B B B B B B B
Initiatives by Research and Development B B C A
Encouragement by the parent company C Cc A B
New instruments for R and D C C A Cc
Environmental legislation B B B Cc
Source: Frankl and Frieder (1999)
Table 2: Measures to improve environmental situatio Jordan
Council on Special Environmental Intensifying creasing

No. of environmental  environmental  Trust taxation violation public
Event type and date participants quality court dfun incentives penalties awareness
ERA, 20-25/8/2006 training 20 7 5 4 2 1 1
EIA, 9-13/7/2006 training 17 5 4 4 2 1 1
EIA, 12-16/3/2006 training 20 6 5 3 3 2 1
Talk, 27/8/2006 18 5 3 3 2 3 2
Talk, 28/3/2006 20 7 3 2 4 3 1
Total 95 30 20 16 13 9 6

SARA required EPA to revise the Hazard Ranking  There is enormous interest in establishing special
System (HRS) to ensure that it accurately assetsed environmental court in Jordan and in neighboring
relative degree of risk to human health and th&ountries such as Kuwait which a number of Parliame
environment posed by uncontrolled hazardous wastg,empers request establishing environmental court
sites that may be placed on 'ghe_Na‘_uonaI Prioritiss recently. In the First Marine Environmental Confere
(NPL). There is no such mentioning in the JEPL wed which took place in Agaba in July 2002, in whicle th

suggest having act or article within the law which " T .
specify how the government could deal with participants recommended establishing  special
court. Such initiative took an

uncontrolled hazardous waste sites. This will mike €nvironmental
easier to the government to set agenda for C|eandﬁternati0nal dimension as well. For inStance, the
process according to the law. Science Nobel Prize winner Adolf Scafell is advaoat

Life Cycle Assessment (LCA) is a tool that could for establishing an International Environmental Gadol
be used to improve the environmental situationss &  deal with regional and global environmental protdem
comprehensive and has scientific bases in order to The above discussion and research concerns were
measure the environmental performance of prodwtt anshared with experts and environmental group
service systems. It covers all stages of product omembers during special training in environmental
service production (cradle to grave) which inclydes  management issues and environmental meetings.
example: Extracting raw material, preparing it e  These trainings include Environmental Risk
in industry, manufacturing, distribution, use andAssessment (ERA) and Environmental Impact
disposal. LCA is widely used as a mandatory study i Assessment (EIA) ones. The participants are
order to use the EU eco-labeling for products andcenvironmental specialists with different managerial
services which could show consumers that they aréevels who represent government and private sectors
environmentally safe one. Most training activities took place within Jordamia

In a study for Frankl and Frieder (1999), as showrEnvironmental Society in Jordan in 2006. During the
in Table 1, there were different motives for coripan training, some participants were asked to suggest
to implement LCA studies. Companies are rankecpotential means to improve environmental situation
according to three possible levels of importandghh Jordan and we ranked the priorities of such means
medium and low. Each company could give severabuch as shown in Table 2. Luckily, there was common
possible answers. As we could tell from the motivesagreement which enables us to recommend applicable
that meeting environmental legislations and ecellab and efficient ones that could play vital role iraping
criteria were ranked in medium level. the future environmental conditions in Jordan.
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