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Abstract:  In HWM framework, generators need a scientific systematic or a regulatory guideline to decide the appropriate 
options for their wastes. However, no regulation indicates an appropriate method for a defined waste. This study 
attempted to propose appropriate treatment and disposal options in HWM systematic by using a multiple criteria 
decision making (MCDM) methodology. Appropriate treatment and disposal options for each hazardous waste have 
been designated in steps of HWM algorithm. Waste characteristics such as physical form, hazard criteria and 
composition and treatment, and disposal facilities are main factors of study approach for determination of appropriate 
Treatment (Tr) and Treatment & Disposal (Tr&Di). In eight algorithms, Tr and Tr&Di option correspondence to eight 
designated wastes in different forms are proposed to decision makers. Forms of existing HW lists are amended or 
arrangements of new lists are suggested by additional columns containing the options. 
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NOMENCLATURE 

HWM:  Hazardous Waste Management F:  Flammability 
CPR:  Combined Potential Risks R:  Reactivity 
MCDM:  Multiple Criteria Decision Making  PS:  Phase Separation 
Tr&Di:  Treatment & Disposal  PhyT:  Physical Treatment 
DDi:  Direct Disposal  ChemT: Chemical Treatment 
L:       Liquid BioT:  Biological Treatment 
S:       Solid TT:  Thermal Treatment 
SL:     Sludge S/S:  Stabilization/Solidification 
PGT:  Pressurized Gas Tubes DWI:  Deep Well Injection 
CDB:  Container, Drum, Barrel Impo:  Impoundment 
SG:     Slag CLD:  Controlled Land Disposal 
AB:     Accumulator, battery UlD:  Ultimate disposal 
SPL:    Spilled Material  LDR:  Land Disposal Restrictions 
HC:  Hazard Criteria WWTS: Wastewater Treatment System  
T:  Toxicity DAF:  Dissolved Air Flotation 
C:  Corrosivity  

1. INTRODUCTION 

Hazardous Waste Management (HWM) can be defined as a systematic approach, including 
processes for removal of hazardous waste within the policy of “cradle to grave control” (RCRA, 
2002). The main processes of the systematic are emphasized as definition, determination, listing and 
treatment, storage and disposal (T/S/D) facilities (Blackman, 2001). In definition and determination 
steps, hazardous waste is designated by using hazard criteria such as toxicity, flammability, 
reactivity and ignitability and/or combined potential risk (CPR) (Talinli et al., 2005). Although 
hazard criteria and CPR are used in order to designate a waste as hazardous, composition of the 



38 I. Talinli et al. 

 

wastes is also used as a basis for the designation of hazardous waste (Pablos et al., 2009; Rushbrook 
and Pugh, 1999).  

USEPA improved various types of lists coded as K, F, U, P defining the wastes according to 
their sources, hazard codes and compositions (EPA, 2008). Lists and regulations are used 
beneficially in many cases (EPA, 2002; Meakin, 1992); however, they do not indicate the 
appropriate treatment and disposal options corresponding to a determined waste in a list. 

According to the last step of HWM framework, generators need a scientific systematic or a 
regulatory guideline to decide the appropriate options for their wastes. However, most of the studies 
focused on optimizing transportation routes (Alumur and Kara, 2007; Gumus, 2009; Hu et al., 
2002; Liu et al., 2011; Sheu, 2007), storage facilities (Benardos and Kaliampakos, 2006; Chung and 
Kim, 2009; Deaton and Hoehn, 2004; Freitas and Batabyal, 2007; Perrodin et al., 2002; Yesilnacar 
and Cetin, 2005), and specific kind of HWM tools (Asokan et al., 2010; Chaaban, 2001; Emek and 
Kara, 2007; Moustakas et al., 2003) or for a specific class of hazardous waste (Chang et al., 2009; 
Kavouras et al., 2003; Salhofer and Tesar, 2011; Slack and Letcher, 2011; Vaidya et al., 2010). 
Concerning hazardous waste management, Nema and Gupta (1999) proposed a model formulation, 
which is based on a number of nodes. The nodes are different types of hazardous wastes, potential 
treatment or disposal facilities and their transportation routes according to sources of the hazardous 
waste. They especially focused on minimization of total cost, total risk and optimization of 
transportation and mention about requirements of constitution and approved hazardous waste 
management facility in any guidelines helping to decision making when there are multiple types of 
hazardous wastes and treatment and disposal facilities.  

Nemerow and Agardy (1998) used a specific algorithm presenting steps from hazardous waste 
definition to hazardous waste management options using the ‘if-then’ methodology, like USEPA 
and RCRA regulations. Although logic of HW lists and appendixes are reflected to the algorithms, 
they focused mostly on definition and an easy task still has not been presented for treatment and 
disposal options meeting each hazardous waste. Treatment and disposal methodologies are 
classified in the literature (Blackman, 2001; LaGrega et al., 2001; Maczulak, 2009; Ong, 2008), 
however, no regulation or hazardous waste list indicates the appropriate method for each defined 
waste. For example, no list indicates which treatment and/or disposal methods are more suitable for 
a hazardous waste in sludge form.  

This study aims to propose an approach to determine appropriate treatment and disposal options 
for the defined, determined and listed hazardous wastes to decision makers who will select the best 
available technology of T/S/D in order to accomplish HWM systematic.  

2. TREATMENT AND DISPOSAL FACILITIES  

Major and Fitchko (1992) classified hazardous waste treatment technologies as either in situ or 
on a hazardous waste site. In situ treatment processes can be divided into three broad categories, 
i.e., physical, chemical and biological, according to their studies. While in situ applications involve 
in place conversion of waste to a suitable form or treatment of waste, technologies on HW site are 
defined as all processes that can be carried out at the site of contamination. Kiang and Metry (1982) 
terminologically defined the treatment facilities and thermal technologies as HW processing 
(destroying) technologies, while they also divided treatment technologies into three categories, such 
as physical, chemical and biological. 

HW treatment technologies are commonly known either as disposal methods or more usually as 
pre-treatments, prior to ultimate disposal in developed countries. Whichever is the case, they may 
be classified as technologies aimed at reducing volume, immobilization of toxic components or 
detoxification (Suess and Huismans, 1983). For example, in S/S processes (stabilization / 
solidification), on one hand stabilization process can reduce the hazard potential of a waste by 
converting the contaminants into less soluble, mobile or toxic forms, while on the other hand 
solidification refers to techniques that encapsulate the waste, forming a solid material, and do not 
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necessarily involve a chemical interaction between the contaminants and the solidifying additives 
(EPA, 1999). 

In this study, management options of hazardous wastes are considered as Treatment & Disposal 
(Tr&Di) and Direct Disposal (DDi). For example, deep well injection, ocean dumping, 
impoundment and filling to spent mines are known as direct disposal or dumping of the wastes; 
other technologies such as precipitation, dewatering, phase separation, S/S, thermal treatment etc. 
may be considered as pre-treatment to ultimate disposal or prerequisite of the disposal methods. 
Treatment & disposal includes: physical treatment (PhyT), chemical treatment (ChemT), biological 
treatment (BioT), thermal treatment (TT), stabilization/solidification (S/S), and deep well injection 
(DWI), impoundment (Impo), controlled land disposal (CLD) are accepted as direct disposal 
methods. Phase Separation (PS) is considered as preparation process especially for wastes in sludge 
and liquid form wastes. 

3. APPROACH FOR TREATMENT AND DISPOSAL OPTIONS BY MULTI- 
CRITERIA ANALYSIS (MCA) 

The proposed approach to determine the appropriate treatment and disposal options for each 
hazardous waste have been designated through steps of HWM algorithm, which is shown in Figure 
1. Alternative Tr/Tr&Di technologies for the listed or designated hazardous waste are amended, 
based on the factors related with hazardous waste and Tr&Di, DDi technologies. 

	

Figure 1. Framework of HWM algorithm designated to determine treatment/disposal options. 

Under this approach, decision of the appropriate methods for treatment and disposal of 
hazardous waste is made based on three main factors with the algorithm shown in Figure 2. Within 
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options. Physical forms are classified and coded as: Sludge (SL), Liquid (L), Solid (S), Pressurized 
Gas Tubes (PGT), Container, Drum, Barrel (CDB), Slag (SG), Accumulator, Battery (AB) and 
Spilled Material (SPL). Second is hazard criteria of the hazardous waste such as Toxicity (T), 
Corrosivity (C), Flammability (F), Reactivity (R), and the third is the composition of the hazardous 
waste, such as cyanide (CN-), hexavalent chromium Cr(VI), heavy metals, pesticides, total organic 
carbon (TOC), calorific value, and inorganics. 

Correspondences between form, hazard criteria and composition of the HW and processes for 
treatment and disposal are summarized in Tables 1, 2 and 3, respectively. These correspondences 
are used as guidelines for the flowcharts in order to determine proper alternatives for the related 
hazardous waste class. Table 1 shows the possible applicable treatment/disposal alternatives for 
each physical form of hazardous waste. Tables 2 and 3 represent the required processes for the 
related hazardous criteria and the composition of waste, respectively. Detailed and necessary 
information for the Tr&Di, DDi methods were given in Table 4.  

In this study approach, physical form of the waste is taken into account as primary factor. 
Because whether composition and hazard criteria are known or not, the form of the waste is more 
important than these characteristics of the waste to decide treatment and disposal processes. For 
example, soluble or complex cyanide forms may be in liquid part of the waste in form of sludge, 
and this composition may cause toxicity as hazard criterion. Either dewatering of the sludge to 
oxidize the cyanide compounds in liquid part or S/S method to immobilize cyanide ions by a binder 
in whole waste can be applied.  

 

Figure 2. HWM Algorithm based on three main criteria. 
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Table 1. Matrix for the relation between physical form of waste and required treatment/disposal process. 

Form PS PhyT ChemT BioT TT S/S DWI Impo CLD 
L ü  ü  ü  ü  ü  ü  ü    
S  ü   ü  ü     ü  
SL ü  ü  ü  ü  ü  ü  ü  ü   
PGT ü  ü  ü        
SG  ü  ü  ü   ü     
AB ü  ü  ü   ü      
CDB ü  ü  ü   ü  ü     
SPL ü  ü   ü  ü     ü  

 
Table 2. Matrix for the relation between hazard criteria of waste and required treatment/disposal process. 

 Detoxification Neutralization TT S/S 
T ü   ü  ü  
F   ü   
C  ü  ü  ü  
R   ü  ü  

 
Table 3. Matrix for the relation between composition of waste and required treatment/disposal process. 

 Oxidation & 
Reduction 

Flotation Settling Extraction TT Filtration BioT S/S 

CN- ü     ü   ü  ü  

Cr (VI) ü   ü   ü    ü  

Heavy Metals ü  ü  ü   ü    ü  

Org. Pesticides/ 
Solvents 

 
ü  

ü   
 

 
ü  

 
ü  

 
ü  

 
ü  

 
ü  

TOC ü  ü  ü   ü   ü  ü  

Calorific Value  
ü  

    
ü  

   

Oil& Grease ü  ü   ü  ü  ü  ü  ü  

 
Table 4. Evaluation of the Treatment and Disposal Methodologies for Hazardous Wastes 

Treatment 
& Disposal 

Principle & Function Processes Applicable Waste 
Form 

Targeted Specific 
Pollutants 

Targeted 
Hazard 
Criteria 

Management 
Remark 

PS Phase Separation before next treatment 
step 

Filtration 
Decanting 
Extraction 

Dewatering 

heterogen systems 
in form of: SL, L, 

S(recyclable) 

- - Preperation to 
Tr&Di 

PhyT Waste treatment by physical 
techniques 

Sedimentation 
Membrane 
Sorption 
Drying 

Stripping, etc. 

PGT, L, SL, S org. PCB, solvents, heavy 
metals, etc. 

T Tr, Tr&Di 

ChemT Waste treatment by chemical 
techniques 

Detoxification 
Oxidation 
Reduction 

Neutralization 

PGT, L, SL Heavy metals, PCB, 
solvents, CN-, Cr6+ 

T 
C 
R 
F 

Tr, Tr&Di 

BioT Waste treatment by biological 
activities 

Aerobic 
Anaerobic 

Composting 
Land Tr. 

L, SL, S Org. PCB,TOC , 
inorganics, CN- 

T 
R 

Tr, Tr&Di 

TT Thermal destroying technology of 
combustible materials prior to final 

disposal 

Incineration 
Pyrolysis 

Wet air ox. 

PGT (for 
flammable), L, SL, 

S 

TOC, heavy metals, org. 
PCB, CN-, Cr6+ 

T 
R 
F 

Tr, Tr&Di 

S/S Stabilization & Solidification of 
hazardous materials prior to 

immobilization 

Vitrification 
Encapsulation 

 

L, SL, CDB heavy metals, CN-, Cr6+, 
inorganics 

T 
C 
R 

Tr, Tr&Di 

DWI Direct disposal of waste to deep well Injection 
Drilling 

SL, L all all DDi 

Impo Direct disposal of waste to land Surface Landfilling all all all DDi 
CLD Ultimate disposal to land Landfilling All treated waste all all UlD 
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On the one hand, management systematic may require some processes such as phase separation 
(i.e., decanting, filtration etc.), oxidation of cyanide in liquid phase for detoxification, coagulation-
precipitation for heavy metals in order to be able to discharge to receiving water. On the other hand, 
S/S method may be applied to whole waste as treatment and then disposal to landfill. For example, 
waste in sludge or liquid form can be stabilized and solidified by a binder but waste in solid form 
cannot. In this sense, form, composition and hazard criteria of a waste should be assessed together 
with certain treatment and disposal options.  

Treatment and disposal process flowcharts of hazardous wastes based on physical form 
combined with hazard criteria and composition have been suggested in Figure 3.  

Sludge Form Hazardous Waste (SL): In this algorithm, it is examined whether the liquid-solid 
phase separation is possible by using the ‘if-then’ methodology. If not, treatment and disposal 
options for whole waste may be considered such as Impo, DWI, TT, (S/S), and finally controlled 
land disposal for the last two options. Simple incineration applied for a waste, which has a suitable 
calorific value, DWI requires site selection and geological studies, S/S also requires specific 
leaching tests after briquetting and land disposal restrictions are important for Impo and CLD 
options. If yes, two new waste forms are obtained as liquid and solid by phase separation, such as 
dewatering, decanting, etc. Liquid part may be in the form of water containing hazardous 
substances or in non-aqueous forms, such as solvents. When the liquid form HWM is applied for 
liquid part, solid part is directed to solid form HWM. 

Liquid Form Hazardous Waste (L): Liquid form of hazardous waste may be water, organic 
solvents and oils. If water portion of the liquid phase is at least 95%, it should be considered as 
wastewater whether hazardous substances exist in it or not, and this wastewater is sent to 
wastewater treatment system. All spent solvents in liquid forms should be either detoxified by 
oxidation or other techniques due to their general toxic characteristics. They can also be directed to 
dioxin controlled incineration process, as well as residues of detoxification, especially the solvents 
containing polychlorinated biphenyls (PCBs). Thermal treatment processes are considered as first 
option for disposal of spent oils, which have high calorific value. Besides DWI and Impo, there may 
be other options for their direct disposal. 

Solid Form Hazardous Waste (S): Sorting for recycling is very important especially for solid 
form of hazardous waste. The waste may be homogeneous or recyclable parts of the waste can be 
easily sorted. If sorting has resulted with a hazardous part and a non-hazardous part, the non-
hazardous part is directed to recycle-recovery-reuse facilities. First idea is controlled land disposal 
for both hazardous parts from sorting and homogeneous (unsorted) waste if they are convenient to 
land disposal restrictions (LDR). If not, only TT and BioT can be considered as pretreatment to 
meet LDR, and then, it is sent to landfill or impoundment can be applied as a direct disposal option.  

Spent Pressurized Gas Tubes (PGT): If gas content of these tubes can be wiped out, cover can be 
cleaned with water and then it is recycled or reused. In this process, a liquid waste may be 
produced, which is directed to liquid form HWM. On the other hand, wiped out gases (bulk) can be 
collected by some mechanisms and they can be treated by chemical or thermal treatment. Except of 
these cases, unclean tubes are sent to either CLD or TT. 

HW in Container, Drum and Barrel (CDB): In case of hazardous waste collected in container, 
drum and barrel, bulk is examined whether it is convenient for S/S with binder. If convenient, S/S 
process is applied in the cover. If bulk can be separated by washing, on one hand, cleaned cover can 
be recycled or reused, on the other hand, occurred sludge is directed to sludge form HWM. 
Generally, bulk is burned simply in the cover, especially for dumped drums to earth because of 
unknown composition or hazard placard of the bulk. Though it is unethical, those CDBs are also 
directly sent to a specially designated HW landfill.  
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Figure 3. HWM Flowchart for Sludge Form (A1), HWM Flowchart for Liquid Form (A2), HWM Flowchart for Solid 
Form (A3), HWM Flowchart for Spent Pressurized Gas Tubes (A4), HWM Flowchart for HW in container, drum and 

barrels (A5), HWM Flowchart for HW defined as slag (A6), HWM Flowchart for HW defined as spent accumulator and 
battery (A7), HWM Flowchart for Spilled Material (A8). 
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Remains are sent to CLD providing a pre-treatment according to LDR. Similarly, dry slag can be 
stabilized with a binder and obtained briquettes are sent to CLD. Besides, some glassy or refractory 
forms of the slag, especially from foundries, working with high temperature may be reused as 
construction materials. 

HW defined as spent accumulator and battery (AB): Spent batteries are defined as hazardous 
waste, however, heavy metals such as lead are usually recovered and used as raw material in 
foundries. In this facility, the first process is to demount the cover. Plastic separators can separate 
cover and bulk, and these separated parts can be recycled, reused or directed to CLD. On the other 
hand, acid solution of the bulk is decanted and then it is sent to WWTS after neutralization. 
Remaining sludge containing metallic parts is sent to furnace for smelting and metal production. In 
this process, a slag is generated and the new waste is directed to HWM for slag. All processes above 
present an industrial facility that is profit oriented. However, it is achievable for only big batteries 
such as automobile batteries, which provide highly efficient recovery. Controversially, small and 
dry batteries that are inefficient for recovery are directed to disposal by DWI, TT and CLD. 

Spilled Material (SPL): Although this situation does not define a waste form, it concerns 
contamination of the media, such as soil and water by hazardous materials. Generally, this case is 
related with the hazardous materials transportation, accidental release of hazardous materials 
resulting to soil and water contamination that requires a specific clean-up procedure in a large area 
of the earth or high volume of water. If contaminated soil can be excavated and transported to a 
thermal treatment process, contaminants, such as oil, can be removed by incineration. Besides, soil 
remediation can be applied for other contaminants by different techniques, such as steam-washing, 
biodegradation, etc. If soil is not suitable for excavation, in-situ remediation is applied to 
contaminated soil by using physical, chemical or biological techniques. Cleaning of the 
contaminated water requires a complex technique relevant to specifications of the contaminant. If 
contaminant can be floated by barriers using pooling and flotation techniques, especially for oils, 
floated materials can be skimmed and recovered. For other dispersive materials, clean-up procedure 
is applied both in water body or solution and sediment. 

4. ARRANGEMENT MODES OF THE OPTIONS CORRESPONDING TO WASTES 

It is suggested to rearrange hazardous waste lists, such as EPA or European waste catalogue, 
according to results of this study. An additional fourth column representing code numbers of HWM 
algorithms presented in this study and abbreviations of the options is proposed first to F and K type 
of lists, which have three columns of waste code, definition and hazard criteria. Individual 
hazardous materials have been published in U and P type lists of US EPA (EPA, 2008). Physical 
forms of these hazardous materials are already known by CAS numbers and they can be directed to 
corresponding HWM algorithm. However, probable changes in physical forms and composition of 
discarded or refused materials should also be considered.  

Rearrangement or amendment of the lists with our study’s results, such as Table 5, will be 
beneficial for decision makers who will need a couple of alternative treatment or disposal methods 
to select the most economical and safe one. In this arrangement, Tr and Tr&Di options are added in 
last columns which also comprises keywords screened on EPA lists corresponding to all waste 
forms. A1 algorithm represents sludge form HW and keywords of bath residues, bottom, heavy 
ends, tar, mud, slurry, DAF floats are correspondences of this algorithm. Residues and bottom 
keywords indicate wastes in sludge form in example of F008 “plating bath residues from the bottom 
of plating baths …”, whereas solvents under F001 - F005 codes obviously indicate HW in liquid 
form and “baghouse dust …” under the code of K126 represents a HW in solid form. In A4-A8 
algorithms, keywords already represent waste forms or structures, but these waste forms are not 
found in EPA lists, except of suggested keyword residue, tailings, heavy ends, bottom and deep in 
A6 algorithm. These correspond to slag definition, which is generally in sludge and solid form. For 
example, heavy end, bottom and deep words are stated as sludge or solid forms under the codes of 
F, K type lists of EPA (EPA, 2008). Tailing is generally termed for mining wastes in forms of solid 
and sludge. 
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Table 5. Proposed rearrangement of HW list in regulations 

Code 
number 

HW Definition in 
EPA Lists1 

Hazard 
Code 
(a,b,c) 

Phy.  
Form 

Alg. 
Number 

HW Definition of the 
Study 

Tr and Tr&Di Options in Suggested HWM 

F006 Wastewater 
treatment sludges 
from electroplating 
operations, except 
from the following 
Processes  
 

Ta SL A1  EPA lists define clearly  Suggested way for F006 :  
Dewatering/PS       Send water portion to WWTS 
                             Apply S/S to solid part       CLD 
For other sludge form HW: 
Use A1 algorithm and determine the suitable way  
Keywords to decide form in definition: 
Sludge, bath residues, bottom, heavy ends, tar, 
mud, slurry, DAF floats 
 

F005 The following spent 
non-halogenated 
solvents: Toluene, 
methyl ethyl ketone,  
these spent solvents 
and spent solvent 
mixtures. 

Ta,Ia L A2 EPA lists define clearly Suggested way for F005:  
Detoxification by Oxidation        TT        CLD 
                                                      DWI, Impo 
For other liquid form HW: 
Use A2 algorithm and determine the suitable way 
Keywords to decide form in definition: 
Solvent, bath solutions, leachate, light ends, 
pickle liquor 
 

K118 Spent adsorbent 
solids from 
purification of 
ethylene dibromide 
in the production of 
ethylene dibromide 
via bromination of 
ethene. 

Ta S A3 EPA lists define clearly Suggested way for K118 :  
If Convenient to Land Disposal Restriction    CLD 
If not,       TT      CLD 
                 Impo 
For other solid form HW: 
Use A3 algorithm and determine the suitable way 
Keywords to decide form in definition: 
Solids, spent filters, filter aids, baghouse dusts, 
byproduct salts 
 

Add 
New 
Code 

*N.A. in any list Ta, Ib, 
(F), Rb 

PGT A4 Spent tubes containing 
cryochemical gases and 
propellants probably in 
F, R and T hazard codes 

Suggested way:  
If spent cryochemical gas tubes are defined and 
listed as HW,  
Use A4 algorithm and determine the suitable way  
Keywords to decide form in definition: 
Tube, spray tube, cryogenic gases, propellants 
 

Add 
New 
Code 

N.A. in any list Allc CDB A5 C/D/B containing 
residues of hazardous 
materials or stored HW 
probably in all physical 
forms and with all hazard 
criteria 
 

Suggested way:  
If spent C/D/B are defined and listed as HW,  
Use A5 algorithm and determine the suitable way  
Keywords to decide form in definition: 
Container, barrel, drum,  
 

Add 
New 
Code 

N.A. in any list Tb SG A6 Slag may be generally in 
forms of sludge or solids 
especially from smelting 
processes 

Suggested way:  
If slag is defined and listed as HW,  
Use A6 algorithm and determine the suitable way  
Keywords to decide form in definition: 
Residue, tailings, heavy end, bottom, deep  
 

Add 
New 
Code 

N.A. in any list Tb, Cb, AB A7 Spent auto accumulators 
and batteries or bigger 
commercial types except 
of small size dry batteries 
and residues from their 
recycling process which 
may be in sludge or solid 
form 
 

Suggested way:  
If spent accumulators and batteries are defined 
and listed as HW,  
Use A7 algorithm and determine the suitable way  
Keywords to decide form in definition: 
 Spent battery, spent accumulator, dry battery, 
scrap batteries 
 

Add 
New 
Code 

N.A. in any list Allc. SPL A8 Heterogeneous 
contaminated water or 
soil with hazardous 
material which needs a 
special clean-up 
procedure 

Suggested way:  
If contaminant and contaminated media are 
defined,  
Use A8 algorithm and determine the suitable way  
Keywords to decide form in definition: 
Hazardous materials, spill, water, soil 

(1): Bold and underlined waste forms defined in list (*): Not Available, (a): defined code in list, (b): assigned code according to 
definition of the study, (c): all probable hazard code 
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5. CONCLUSIONS 

Results and options obtained by algorithms are summarized as follows: 
1. Physical form, composition and hazard criteria of HW should be main factors to analyze in 

HWM. Corresponding Tr and Tr&Di options to each waste should be optimized according to 
these main factors because of the complexity of the matrices between the number of wastes 
and variety of Tr&Di methodologies. For this reason, eight waste forms are defined and eight 
Tr&Di options are designated in HWM systematic by MCA.  

2. The best appropriate option has not been considered to be obtained in this study to make 
decision makers and waste generators feel free to choose themselves. Further studies are 
recommended to determine the best economical or the best practicable option by comparing 
these options. 

3. Defined and screened waste forms and algorithms should be arranged to existing lists or new 
lists should be designated with the results of this study. 

4. It is recommended that lists should be in a dynamic form especially for new defined or special 
wastes. This will provide an easy and understandable decision making in regulations for 
generators. 
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