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Development of Approximate Cost Estimation System Based on CBR Technique;
Applicability Study for Landfarming Soil Remedation Technology

Kim, Sang-Tae”, Shim, Jin-Ah', Kim, Heung-Rae'
'R&D Institute, Pyunghwa Engineering Consultants

Abstract : This study proposes a approximate cost estimation system based on Excel with VBA using weighted CBR(Case
Based Reasoning). One characteristic of this system is that it generates the sheet automatically as many as the
number of similar case and new estimation when it performs a case learning and a new estimate and cell formula is
automatically entered into each sheet, User can be free to compose a combination of attribute factors because they
can select up to ten attribute factors, This paper presents an applicability of estimation model for estimating the soil
remediation cost when it use a landfarming method, When compared to a estimation model by using average unit cost
and optimum multiple regression, this model shows a better result, This study was aimed at landfarming method, but
it is expected that a cost estimation model using CBR will be more likely to apply in soil remediation technologies which
various remediation technologies and pollutant species exist,
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Table 1. Calculation of attributes similarity score
Type Calculation method
Stin SSC =100 ; Identical
K = 0 Not identical
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Fig. 1. Cost estimation system based on CBR
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Table 2. Case database sample of soil remediations

A B C D E F G H |
TPH | 8,425 0 LF On 3 2,100 | 755.4 2
TPH |11,824| 1,592 | LF Off 105 | 34,000 | 322.9 | 13
TPH 113,107 134 LF On 600 | 49,500 | 82.5 2
TPH | 4,083 | 267 LF On 13 8,000 | 615.4 4
TPH 114,978| 130 LF On | 4,410 |268,557| 60.9 19
TPH 112,397 0 LF Off 159 | 38,000 | 239 5
TPH 119,563 | 1,410 | LF Off 354 | 80,360 | 227 8
TPH | 8,611 0 LF Off 259 | 59,840 | 231 6
TPH | 2,206 | 136 LF On 461 | 80,800 | 175.1 4
TPH | 3,056 | 229 LF On 23 14,000 | 619.6 2
TPH | 3,889 | 613 LF On 53 20,000 | 377 5
TPH 110,302 65 LF On 128 | 60,000 | 469.6 2
TPH | 3,784 | 756 LF On ]12,600|660,000| 52.4 2
TPH | 9,591 0 LF Off 195 | 78,600 | 403.1 4
TPH | 5,785 | 754 LF Off 86 14,900 | 173.3 3

A: Contaminants [—], B: Concentration before remediation [mg/kg],

C: Concentration after remediation [mg/kg], D: Remediation technology [—]

E: On/off site [~], F: Remediation volume [m3], G: Remediation cost [103
won],

H: Remediation cost per volume [103 won/m3], |: Remediation period
[Month]
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Table 3. Results of correlation analysis for attributes

Correlation
Coeff. A B C D E F G H
(p—value)
A 1.000
B .370 | 1.000
(.000)
c .021 | —.060 | 1.000
(.830) | (.545)
D .858 | .259 | .092 | 1.000
] (.000) | (.008) | (.358)
£ 246 | 134 | .086 | .125 | 1.000
(.012) | (.176) | (.388) | (.209)
E —.027| .051 | .063 |—.156| .076 | 1.000
(.785) | (.607) | (.530) | (.115) | (.447)
G .368 | 999 |—.096| .255 | .131 | .049 | 1.000
(.000) | (.000) | (.334) | (.009) | (.188) | (.623)
H 730 | .633 |—.001| .583 | .186 |—.043| .631 | 1.000
(.000) | (.000) | (.990) | (.000) | (.061) | (.669) | (.000)

A: Remediation cost [10° won], B: Concentration before remediation [mg/
kal,

C: Concentration after remediation [mg/kg], D: Remediation volume [m®]

E: Remediation period [Month], F: On/off site [—],

G: Treatment concentration [mg/kgl, H: Treatment mass [g]
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Table 4. Attributes for landfarming soil remediation

Attributes Unit Type Note
Remediation volume m* Numeric
Remediation period Month Numeric
On/off site - String
Treatment . Concentration difference
) mg/kg | Numeric -
concentration after remediation
. |Treatment concentration X
Treatment mass g Numeric .
Remediation volume
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Table 5. Weights of attributes

Remediation | Remediation ’ Treatment Treatment
; On/off site )
volume period concentration mass
0.4481 0.1651 0.0371 0.1163 0.2335
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Table 6. Unit cost of landfarming soil remediation

On-site Off-site Total
Number of case 68 35 103
Unit cost [10° won/m‘] 247.24 265.96 253.60
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Table 7. Process of optimal multiple regression

steo| A | B | ¢ | b | E [NMerl g | Ry | Resu
of Var.

oo 0o o o

U aen| (.08 (1.08) |(1.95) 272 | ° |0:9293]08343
o | oo ° ‘
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(] [} Y

 |1.52)|(1.09) (e 3 |0-92180.8362
e °

" s (52| 2 |0-9198/0.8240

il 1 0.86090.7298

A : Remedation volume [m3], B: Remediation period [Month], C: On/off
site [~],

D : Treatment concentration [mg/kg], E: Treatment mass [g]
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Table 8. Result of optimal multiple regression

Variable Unit Coefficient t statistic
Y—intercept —3,5675.8 —0.2784
Remediation volume m* 54.1 13.0354
Remediation period Month 4,506.1 2.7442
On/off site - 20,184.9 1.6110
Treatmentl mass g 0.8 6.8235
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Table 9. Error rate of cost estimation models for verification
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E: Treatment mass [kg], F: Remedation cost [103 won]
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