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Problems with waste dumps

Leachate

Fire & smoke

Odour

Groundwater contamination
Slope failure
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Introduction

* A number of landfills In a region
— Ranking for remediation

— Ranking based on groundwater contamination
nazard

 Landfills with multiple hazards associated
with them

— GW contamination, SW contamination, air
contamination

— How to rank these?




Introduction

« Aggregation function
— Aggregating various numbers e.g. air quality

iIndex
S. [Aggregation Function expression
No. method
1. Maxima HR comp = maximum(HR;)

2. |Average or Simple 1w
Addition HReomp = HZ HR;
i=1

3. [Weighted Sum i
HRcomp = Z wiHR,
i—1




Introduction
Clustering index
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Introduction
Clustering index
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Scores

Introduction

Clustering index
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Ste

systems to

Ste

0 1: Ap

Methodology

plication of individual new/modified rating
sites S-1 to S-27

D 2. Ap

plication of various aggregation functions

from literature to determine composite hazard rating
using individual scores from new rating systems

Step 3. Screening of aggregation methods using
ambiguity and eclipsity

Step 4: Evaluation of initially selected aggregation
functions using clustering

Ste

0 5: Selection of the aggregation method for

composite hazard rating

Ste

0 6: Testing of the aggregation function with least

clustering from step 5 for determining the priority for
closure

Step 7: Selection of aggregation function



Aggregation functions from
literature

Definingsite conditions for
continuously varying MSW sites

!

Determining hazard rating for
groundwater, surface water and
air for each site

|

Aggregating three ratings for

each site into one composite

rating using the aggregation
functions

Testing the composite ratings for
ambiguity and eclipsity for all
the aggregation functions

Discarding aggregation
functionsbased on
ambiguity and eclipsity

Testing the remaining

aggregation functionsusing
clustering index

Selection of appropriate
aggregation function




S. No. |Aggregation method Function expression Reference(s)
1. [Maxima HR¢omp = maximum(HR;) [15]
2. |Average or Simple Addition 18 [22]

HReoyp = ;Z HR;
i=1
3. |Weighted Sum n [8]
HReoyp = Z w;HR;
i=1
4. |Unweighted multiplicative function n 1 [12]
HReomp = [H_ 1HR"]H
i=
5. |Weighted multiplicative or weighted geometric n U [11]
mean function HR comp = H!.leRi
6. |Root sum power function 1 [19]
i Z
HReomp = [ZHRiZ]
i=1
7. |Weighted root sum power function 1 [9]
n r
HRcomp = [Z w;HR;"]
i=1
8. |Root Mean Square 1 [9]
n E
1
HRcoyp = [EZHRJZ]
i=1
9. |Weighted root mean square function 1 1 [7]
2
[ 20 wiHR,]
HRcomp = ST,
10. |[Unweighted ambiguity and eclipsity free function 1 [23]
r=0.4 ST
HRcoyp =1[ ) HR;™]
i=1
11. |Weighted ambiguity and eclipsity free function r 1 [9]
0.4 d . 25
HRcomp = [ZWIHR1 ]
i=1
12. [|Subindex powered weight function n [19]
HRcoyp = Z HR;"
i=1
13. [CEPI aggregation function HRcomp [24]

= maximum(HR;) + (1000 — maximum(HR,-))

GHR, 1




S. No. [SOURCE PATHWAY-GW [PATHWAY-SW [PATHWAY-Air |RECEPTOR- RECEPTOR- RECEPTOR-AIir
GW SW
1 Best Best Best Best Best Best Best
2 Best Best Medium Medium Best Medium Medium
3 Best Best Worst Worst Best Worst Worst
4 Best Medium Best Best Medium Best Best
5 Best Medium Medium Medium Medium Medium Medium
6 Best Medium Worst Worst Medium Worst Worst
7 Best Worst Best Best Worst Best Best
8 Best Worst Medium Medium Worst Medium Medium
9 Best Worst Worst Worst Worst Worst Worst
10 Medium Best Best Best Best Best Best
11 Medium Best Medium Medium Best Medium Medium
12 Medium Best Worst Worst Best Worst Worst
13 Medium Medium Best Best Medium Best Best
14 Medium Medium Medium Medium Medium Medium Medium
15 Medium Medium Worst Worst Medium Worst Worst
16 Medium Worst Best Best Worst Best Best
17 Medium Worst Medium Medium Worst Medium Medium
18 Medium Worst Worst Worst Worst Worst Worst
19 Worst Best Best Best Best Best Best
20 Worst Best Medium Medium Best Medium Medium
21 Worst Best Worst Worst Best Worst Worst
22 Worst Medium Best Best Medium Best Best
23 Worst Medium Medium Medium Medium Medium Medium
24 Worst Medium Worst Worst Medium Worst Worst
25 Worst Worst Best Best Worst Best Best
26 Worst Worst Medium Medium Worst Medium Medium

)
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Ambiguous functions
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Eclipsed functions
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Non-ambiguous, non-eclipsed functions
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Clustering index

Aggregation function

Clustering index

Weighted sum aggregation 0.477
Weighted root sum power function 0.483
Root mean square sum 0.433
Wit. ambiguity & eclipsity free r=0.4 0477
Simple addition 0.437

CEPI Aggregation

0.506




Conclusions

« A large number of municipal waste disposal sites

exist in India

— Polluting the environment in a number of ways e.g. GW
contamination, SW contamination and air contamination

— Needs planning for remediation
— Ranking may be one of the important means in planning

« The hazards posed by these dumps are of multiple types

— Ranking should involve multiple hazards and be evolved as a
composite ranking

— For multiple hazards, an aggregation function is required.
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Conclusions

« The study tried to find the suitable function for
aggregation
— The aggregation functions may suffer from ambiguity or eclipsity
— Moreover, the aggregated ranking may be clustered or confined
In a narrow range, defying the purpose of ranking.
« The aggregation functions from literature were first
tested for ambiguity and eclipsity.

— The functions suffering from ambiguity or eclipsity were
discarded.

— The functions selected after the above step were tested for
clustering.

— Root mean square function was finally selected as an
aggregation function.

19



Dr. Amit Kumar
Email: amitkumar.ce@mnit.ac.in,
amitrathi.ucf@gmail.com
Phone: +91-9654-14-0757

(Risk Assessment, Material
flow and solid waste
management)

Thank you


mailto:amitkumar.ce@mnit.ac.in
mailto:Amitrathi.ucf@gmail.com

