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Analysis of the Basement Structure of Noeun Waste Landfill Site Using
a Refracted Elastic Wave Tomography Survey

Junkyoung Kim*

Department of Earth Resources and Enviionmental Geotechnics Engineering, Semyung University,
Chungbuk 390-711, Korea

Abstract: A seismic tomography using refraction waves is applied to provide information on depth of basement rocks and
leachate distribution of the Noeun waste landfill site for the stage of preliminary environmental survey. This method is
generally applied to civil and environmental areas. Three lines, apparently perpendicular to the potential leachate flow
direction in this site, were installed to investigate the waste landfill site in pseudo three dimensional geometry. The results
show that the site is composed of 3 layers and depth of basement becomes shallower at the upstream area of the landfill
site than that of the downstream area. Moreover, some parts of the second layer and the basement at the down stream
area are partially infiltrated by the leachate, probably related to the disturbed distribution of the different velocity materials
within the second layer. In Conclusion, refraction wave tomography is found to be one of the most efficient way to
investigate waste landfill site.
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Table 1. Length, geophone space, location, and source numbers for 3 survey lines for the refraction wave tomography

Length of survey line Geophone separation

Distance from lower
fence boundary

Total hammer source numbers and source
position coordinate at each line

Line | 66 m 3m
Line 2 66 m 3m
Line 3 55 m Sm

10 m 10 (from -10 m to 71 m, every 9 m)
25 m 10 (from -10 m to 71 m, every 9 m)
40 m 7 (from -2.5 m to 57.5 m, every 10 m)

(a)

l Noeun Landtill Site l

A& N USO00

(b)

Fig. 1. Geographic map of the survey area of the Noeun waste landfill (Lat. 37.3° Lon. 127.33°) for the refraction wave

tomogrphy for (a) 1 : 800,000 scale and (b) 1: 5,000 scale.

Upstream

Fig. 2. Location map of 3 survey lines for the refraction
wave tomography.

FAl AAE AlFsie TPHEH(Qin et al, 1992)
& AMSR R GAREEE dNHoR HiHe
SIRTHH (Dines and Lytle, 1979)& ANl Q7]
oo el Wspyh A ZANME  singularity
Z271¢ T3] datrdggo]l aRHoR Thssitt
3 Fig 2014 w49 29y Ewods i B
A3 93 Aute] AEE sk Unkdel 4
ez o AuksE Jlg 242 99 Azl
A717F FAE 7S BT At

zb 240 s gk A Table 190 A=
A3 Bl MupAzE HlwE] s dge] ©
Auke] Az} Ho) F3AE 55 sl &

Aul doz s F4& ZY 0B ElATI=
e AelEigdet. 7 4] e FEHE B
7] 918l 7+ 2 -HolA 98)9] Stacking® A5
SNHIZ oF 3] Hx F7AZTL SAHE @45
AZH&AM Sampling 7+ 0.005 ms® A8t
e B Apoix] 23E a9 AE9 Nyquist
Z3= 100 Hzolt}.

B A7E gy A s 2Py ERO
By EAE Ho} gaEoRn eyl g8 waky
2 FAge] Al X7t Fig 4.9 AAFH Q)
th aFolA GaEoRE BAlE FEo] iyl
xjo|T AAYY FFOE EAIE FRo] F417]9
xlolct, sl xSl dE Vi FHEA
Line 1 ¥ Line 2) Zol& Z}2} 66 mo|3 AHE 7
FE YT AT Fo] FopA 7P AFEA o
e E440l7t 55moltt. X 2ES 7HAL sk 2
7 24 3molal AF EH4EA Line 3)l disiA
€ sm7t HEE AXs

edu Enady] grE S3A0R $85] 9
st} &4 Line 19Ae 2493 -10mTH 7im
7 9m 7S §AsHEA 1080 AAA dHE
Epzste] A uES WAL ZHz2te] A|HklFol
e wjmjc} 127 A eES o]gdte] ATt



)
N
-}
oM
A
ox

At

Fig. 3. An example of velocity model for refraction wave
tomography. Velocity model is composed of many large and
small blocks.

Fig. 4. One of the example of the location of receivers
(scale hairs) and source points for the survey Line 1. For
this survey line. 10 hammer seismic sources and 12 receiv-
ers for each hammer source were used. Numbers represent
distances(m) from the origin.
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Fig. 5. 12 observed seismograms and the first arrival time
pick from hammer source (35 m) for survey line 1. Vertical
scale represent travel time (ms), and horizontal scale repre-
sents channel number.
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Fig. 6. Velocity section from refraction wave tomography
inverse modeling for Line 2 (a) tetrane correction (b) no
correction with terrane. Velocity index is shown at the right
scale bar (m/sec). Vertical scales represent depth(m) (left)
and velocity (m/sec) (right).
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Fig. 7. Velocity section from refraction wave tomography
inverse modeling for the survey Line 1. Vertical scales repre-
sent depth(m) (left) and velocity (m/sec) (right).

Fig. 8. Velocity section from reftaction wave tomography
inverse modeling for the surve Line 2. Vertical scales repre-
sent depth(m) (left) and velocity (m/sec) (right).

Fig. 9. Velocity section from refraction wave tomography
inverse modeling for the surve Line 3. Vertical scales repre-
sent depth(m) (left) and velocity (m/sec) (right).
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TEST LINE (2-D Resistivity Structure)
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Fig. 10. Three resistivity 2D sections of the Noeun landfill site. The uppermost one represents 2D resistivity section of the most
upstream area (line 3). The 2nd and 3rd section represent resistivity section of the line 2 and 1. Blue and red color represent

low and high resistivity regions, respectively.
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