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Abstract

The treatment of acid rock drainage was reviewed and evaluated for the case of pyrite rocks distributed
in a highway embankment. During the highway’s construction, neutralization using alkaline water
repellent was applied to the embankment section to prevent acid rock drainage. However, it still occurred
long after the construction was completed owing to rain infiltration, and the acid rock drainage
polluted the surrounding soils and streams. To solve this problem, treatment facilities such as SAPS
(Successive Alkalinity Producing Systems) or ecological wetlands and sand filtration were installed.
After the installation of the treatment facilities, the effluent and soils contaminated by acid rock drainage
nearby the outlet of the facilities were analyzed and evaluated for a period of years. Measurements of
the pH of the effluent and analysis of the heavy metal contamination of the soils confirmed that the
neutralization treatment for acid rock drainage is being performed properly and that contamination of
heavy metals in the acid rock drainage is also being stably controlled by the treatment facilities.
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35 Tt A GAgo] SJstol AT Ao ute} hekel BetgBol Lhebd 4 00, 2 (pyrite) & 71
S BB2A AN acid drainage) WAIS] 72190 W2k, BFUE-L A|stol ti7|o} Abere Alez EAskA
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AL AVGEaE EAAARI. off7t A gEllar T R Sdou [ekrr 1 E 73 7 e B AEAlC S F
A Fek. 55] 2@l DA Hdullas AR ofU e} A 0] B, A, A[SkrE AMRA71 L
TS, Fe, Al, Mn 522 2 AR, B9, 2| 82p, Z]olro] @ A2 A8, A w5 oot SdeAlE 2

k= 7102 42 A QUth(Kim et al., 2014; Song et al., 2014).
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Fig. 1. Distribution of rocks with high probability of acid rock drainage (Kim, 2007).
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Laying and compacting soils

mixed with limestone aggregate

and piling up soil at both side

of embankment for 1% rock layer

® '3®_-I>
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including pyrite up to 120cm
high
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including pyrite up to 120cm
high

Laying soils mixed with calcium
hydroxide on 1% rock staking
layer

Finishing construction of
embankment

Fig. 3. Neutralization method using alkaline water repellent.
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Fig. 4. Embankment to reduce the occurrence of acid rock drainage.
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Occurrence of
acid rock drainage

Occurrence of
acid rock drainage

(b) Boeun Interchange section

Fig. 5. Location of treatment facilities for acid rock drainage.
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Fig. 6. The SAPS installed in area A.
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Fig. 7. The SAPS installed in area B.
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Fig. 8. Ecological wetlands and sand filtration equipment installed in area C.
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Table 1. Measured pH for water collected from the treatment facility and its outlet in area A
Point Wi w2 W3 W4 W5
pH 3.56 731 7.99 743 7.88
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Table 2. Analysis of soil contamination near the outlet of the treatment facility in area A

Element Cr (mg/kg) Cu (mg/kg) Zn (mg/kg) Cd (mg/kg) Pb (mg/kg) As (mg/kg)
Measured value 2.57 16.42 151.91 0.38 9.2 7.62
Base line 5 150 300 4 200 25
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Table 3. Measured pH for water collected from the outlet of the treatment facility in area B

Time interval The latter half of 2013 The first half of 2014 The latter half of 2014 The first half of 2015 The latter half of 2015

pH 4.8 7.0 6.5 7.8 72
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Table 4. Analysis of soil contamination near the outlet of the treatment facility in area B

Element Cr (mg/kg) Cu (mg/kg) Zn (mg/kg) Cd (mg/kg) Pb (mg/kg) As (mg/kg)
Measured value - 44.61 143.58 0.57 15.80 3.37
Base line 5 150 300 4 200 25
ezt
C7boll AAE Al A] 9 Reflof Al o] fE7 QoA AFHE WHFE tld o= pHE AlA Foll whet oF 3137t

ZAFSFATE. Table 5= C7E ASIAVE §E5 QI F-roll et pH S8 27HS Lreldll Zloloh, oA Bz ujel o]
A2 A% gER40 pHE 7.1 2 54812 A28 UehH, o] $ole 244 0 2 xbdufd-o] S3l4 271 474

Table 5. Measured pH for water collected from the outlet of the treatment facility in area C

Time interval The latter half of 2013 The first half of 2014 The latter half of 2014 The first half of 2015 The latter half of 2015

pH 7.1 - 74 7.5 7.3
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Table 6. Analysis of soil contamination near the outlet of the treatment facility in area C

Element Cr (mg/kg) Cu (mg/kg) Zn (mg/kg) Cd (mg/kg) Pb (mg/kg) As (mg/kg)
Measured value - 9.13 67.85 ND 19.17 1.29
Base line 5 150 300 4 200 25
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