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1) Trend and Concentration of Legacy Lead(Pb) in Highway Runoff2)

- AP ZUo} F 32, 23 =& FHR| £2 23 9&(runoff)ol] 9J8t

- 1920~197090] %, theko] Y-S 71&d FRIE Sof A}gsto] Thekst

ZBE(H7], F8&4 A% LA9EY HAA 2 HRIBE)E =EF o]

FEEA oFIFe £ 197397 H EPAA | TRE AAIHoU
A= g AL o Rojx|A] Yoke
O A757
- BA-HEA 2 Bgel ©hE B Wl d(Pb) F= Bt
- BA-HEA 4 2 ¥ 5 97t
o= =

- AFA R AYE Yo F 15 % 2 (statewide highway) 52 5433}

2) Trend and Concentration of Legacy Lead(Pb) in Highway Runoff(2012)°llA 2.2
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- Bt AFOl (AADT)Ol Wbl =A-HI=Y 77+ isto] &
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$EFR0~15em)oll 290] AFE] AL EFFULE Yo st U
- ol A5} ulasigke w 20004 71E0 R AHE $7} i st U
- S99 B4 Bl MOr/M P o M Py/M Py & HagE o
9 fE A A2Y HIEH 7110l A HIgo] AAIA S5

e Fo] It 7 7HS] Aol

10€ollM 447H2] 971 &< 718

H) 94 0%
St
o

ZARE 2000~2003'

H 2-3) Average Total Pb Concentration of Surface Soil and

Stormwater Runoff from Different Highways in California

Location Major city HWY type based Average top  Average total
on traffic level  soil total Pb  Pb concentration

concentration from highway
from nearby  runoff during
highway the same
soil (mg/kg) period (pg/L)

North Eureka Rural 98 45

North Chico Rural 42 8.2

North Sacramento Urban-medium 200 17.5

North San Francisco Urban-high 387 427

Central  San Luis Obispo Urban-medium 234 19

coast

Central  Bakers Field Urban-medium 141 31

South Los Angeles Urban-high 275 1002

South Riverside Urban-high 71 28.7

Central- Urban-low Not 33

inland measured

South Fresno Urban-medium  Not 17.4
measured

South San Diego Urban-high 331 1146

South Santa Anna Urban-medium 371 68.8

A2 Masound, K(2012), Trend and Concentration of Legacy Lead(Pb) in Highway Runoff
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-2 (45~60cm) 2| s=5T} 1.5~163817 1%

(0~15cm) 9] F=7}
=3
25 9 5= 19 AUBA(R?=0.69)7F AT
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2) Heavy Metal Contamination in Soils of Urban Highways(2001)3)
- _9_0]—0]_9_
O A48

75 =2 MAYE Ao 2IE 248 82 RA}
- =g o

o] wje}t Af3sto] AR
(exchangeable ion)

mineral type)

7] &4 (organic C), g0l
Z (metal extraction) ¥ HAEZ
ES\!
O 9

3 (clay

- Bulk chemistry(X-ray fluorescence): g (Pb)9 &=+ 10~15cm
Zlojol| A 2|t 1980ppm7HA] S = AL oFA (Zn) 2 0~1cm ZolollA

1426ppm7IA] 7%, & (Pb), oFA(Zn), & (Cu)& &

H o] 290]
ASH 9l UAND), ZE(Cr) 2 53X+ Zolol wet MAS]
Organic C: §7|etrefa} 224 ko
o

FeH EQRolgt Rk

7rAT
h Y

i=

ZF2 OIHE vlEsiols. 5350l
HHAE £ ol +2(Cw), H(Pb)
ok1(Zn), UANI), ZE(Cr) £0F [F7[etaete] IAV} o s}
3) Heavy Metal Contamination in Soils of Urban Highways: Comparison between Runoff and Soi
Concentrations at Cincinnati, Ohio(2001)°ilA]

23 72)
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- Exchangeable ion(ICP): Y250l 2(NH, )T}H] ol eudy=s =

o

SS o Z5(Ca)S AlQsta 5% ATZZ JeEG

- Metal extraction(AAS): 2g EYAER A&ZEE AA]

o

ol

i

ifle

BFhe o woke

- Clay mineral type(X-ray diffraction): EL2] EA& At Zlojof| ujz}

& W3 2 7HE U0l E (kaolinite) @ AHEFO] E (smectite) &

= o]o
O] ‘l“01 X:] =1
Pb (ppm)
0 500 1000 1500 2000 2500
4] *
. (13
10 * - +* +
. . . .
= ®
-3 Lad
*
8 4 %«
50
A =0.2286
.
(=]
Zn (ppm)
0 200 400 600 800 1000 1200 1400
0 +
.
ol * - .
Y- . *e
:
0 s
£ £
&
£ 30
§ s
a0 | €
50
R =0.5303
»
60
Cu (ppm)
0 100 200 300 400 500
v
e
.
A+ .
_ @
E
2
£ 3
g
B ap
Al
. F =0.5295
&0

{3 2-1) Depth vs. Pb, Zn, and Cu
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- A71X) el w2 9 B7)7)o] that ZAbst e shEolNE ol
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(o)
)

i

(& 2-4) Assumed Contaminants Locations

Constituents dump No.l6 | No.21 | No.25

site (TPH) (Cd) | (Pb)

assumed depth(m) 1~2.5 0~3.0 | 0~25 | 0~2.0

assumed area (m’) 15,560 81 60.1 | 180.1

assumed volume(m’) | 23,340 243 1502 | 360.2

A7 o), olEl(2009), "HE AFTIA Y] BEFLq ME|RAL,

@R AL Hi7|7kAct 0T 940] Yol o3 AoR HALTh X
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FHES 7Ho| =l (=244 - F7HAT4, 2010)00A that 22 W&ol

o AR AT U AIA] Adx) A Theo] ARk tolsio] Eoreqd MAIAE 4
o XA o] 28 AME AR Y EFeiPthAlN £4) S5 ot
o =okoqiaitiAlAll Exfks A9, 7 AN EQfeqiRo)l 25 8%

B

L & w4

NFEAGZRAAL 47 Aol E2Aae th2A 29 Al ZAhhgol

saslo] 9 A7 Ben, ok AIA U 4714 EFeYES S

2. =2 Al
vlE BAGPRINY T 7P ARlE 2ARIGOR, B U AR e A
e UES FHOR BAIAT. BAYF L AU g Avington)

Aol zhst Qe Al AElstech

D) 1&E2 AHANY
oo n&=2 AMHAMY “Highway 101 from Old Redwood Highway to
Rohnert Park Expressway”oll THgt #7938 714 (Environmental Assessment/
Final Environmental Impact Report)S] W& & A7 Q.9 ST 2 #781te]
F2E&2 o 2o
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- Highway 101 TiRISAF(HOV) A & TAAG O ZA AFY #7H>

‘Old Redwood Highway Interchange in Northwestern Petaluma’ $-€{

‘Rohnert Park Expressway Interchange in Rohnert Park’ 7FA] 10km
e tdes

T
1
r-~z |15
' gl 1= Rohngrt Park
I . [=]
/ z & N
Ro, —al—
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\ Yrr|  park Exwy Not to Scale
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Y Petaluma
Legend:
= = = - City Boundary +—+— Railroad I Project Limits

At&: Highway 101 from Old Redwood Highway to Rohnert Park Expressway/EIR.
(& 3-1) Project vicinity
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O ST Y A7 Affected Environment, Environmental Consequences,

and Avoidance, Minimization, and/or Mitigation Measures)

[A 3 TA] &4 = (Stormwater Run-off) #0}]

- HL ‘Federal Clean Water Act Section 401, 402’ o]0, AR A2
I= Hie7E Bl 2ol o= i« dZoE A
- S FEE T FFE, RUIE, 7§ 920 +HE
2 2 iR AlAE Au)o] 27 AAE AQE

(BFZ Aol ofet F714 it AR AAE A Fs)

- 299 B 2AE AL LUBY ¥ oY A9g 9
sk Lhrel 371
- 4R SRIES MW §38 (RG] w2 4 A ALS)

i
i
o
oy

- 7F&EHA UL ‘Aerially Deposited Lead 9] 33g 19

- AzPere 2= AW 2 et A% Al 25 YA (Storm
Water Pollution Prevention Plan, SWPPP)< ZtslloF &HEPA 71%)

- A5te 2 WA| thdo] Q3N (Water Quality and Storm Water
Run-offol] @& 7|%)

- H A AR 4 AT Al v e Auded £471 485,
‘Aerially Deposited Lead ©fl thsliA AP=E =45t FAH27 &

(Best Management Practice)& Z-83loF gt

=] 1&AE AMHAMY ‘Sonoma-Marin Area Rail Transit(SMART) ol Thgh

49 FH7IH Z9H(Environmental Assessment/Draft Environmental Impact
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Report) 9 Uh§ % ARQHRet S749% 9 Aztel 72 g o

she ARIY)

o
< 74

O A 7S
Z42]:z o}l 5 ‘Sonoma-Marin County’ Aol A7 707t =22 DMUs

(Diesel Multiple Units) H=-9

LEGEND

’ Urban Areas

+++H+++ Railroad

=== Highway
Proposed Project
Corridor

Major Roads

Pacific Ocean

Not to scale
At&.: Sonoma-Marin Area Rail Transit(SMART)/EIR.
{12 3-2) Project location
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2. ASNEIBY Mg JisY ZE
7t =2 710|1=AQ! A SR

A E78719 (Phytoremediation) ¥ &3t 7hol=2lRle] & & AR 7|eES
AWt BT 234 d3] (uptake) @ TS 7|&2] =% (technical review)<

3 -ste] thg AHollA 71&staith

1) Phytoremediation Resource Guide(1999)>)
AES IS 295 Y, &uiA, EIZE, Askeol AES AlA- A6

Sf3l Alolglis A1ES o] g3l A £EHe Wlolth WY Aol Aoz

AER IS T oL Aqtite] A pEolM Ao SRR o]
282 1 AZ AR AIRFA oIt ofgfieh 22 HAHYSZS] AtAEo] AEASH

7S 9 W Aol &8 4 J=SE F ol
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No xylem
Precipitation loading and
within the translocation
root zone by
complex
: Adsorption,
Tetmetion " Absorption and
— accumulation in
roots by vacuole
Metal sequestration or
Compiex fammation Pollutants cell wall binding

by organic acids,
root exudates, etc.

ZAt&: Prabha K P, and Y. L. Loretta(2007), “ Phyroremediation technology: Hyper—accumulation
Metals in plants”, Water Air Soil Pollut.

(d% 4-1) Schematic mechanisms of phytostabilization

a2 A58 (phytotransformation) 02t = SH=d, A& WollA]

2
W o@BAS AN B4 B ARt Bh 5o SeE

T 2 ANE
QB o] 0 dEAS st Wolth LPEAL Hirlo] AERK o7 F4
FFEoR AMSHTH

O Z8E3H (Rhizodegradation)

ZHESNY == enhanced rhizosphere biodegradation, phytostimulation,
plant—assisted bioremediation/degradation®|2tx Sttt ojA&EQ] =02 EQF

U edE2de gstes WHoR #2lo] JFdoA o] &Ea AlZEHEY
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2) Metal Hyperaccumulation in Plants- Biodiversity Prospecting
for Phytoremediation Technology®

AEASRE 2] Hols BAoR AES o8k At 7S ¥
1983 Chaney?t 54 38 918l 2202 AMPARt A1E9] Y APd&=e}
e floll SAZE AU

LY 400%0] He A8l 548 7IAE ol&ske I54 (hyperaccumulation)
28-S Flof A=, o|E tHRRO| Asteraceae(=3tY), Brassicaceae(AFE),
Caryophyllaceae(’353), Cyperaceae &3}, Cunouniaceae(F=UotY), Fabaceae
(1Y), Flacourtiaceae(O1V ), Lamiaceae(EET}), Poaceac(H3}), Violaceae
(MIB1E3}), Euphobiaceae(H=3})ol| 43ict

A EAshHo|= ZHo]TH(Rhizofiltraion), A& St Phytostabilization), 2]
3kt (Phytovolatilization), A1&3% (Phytoextraction) @] Wl 71x] &5o] tt o]
7l AE=olH W W92 @7t ol Aol 7kt eAA7t ezt Sl

6) Metal Hyperaccumulaton in Plants-Biodiversity Prospecting for Phytoremediation Technology
(Electronic Journal of Biotechnology, 2003)0llA &]-¥H



36 =2 3 HTAYO EYR0F St AT

o] IR AlEe F5LE 29T FE7oIA Aulfsh 2ot A AFAITIE

YHOE AH|GoR AF, |, ofde ExAo= AT 4 Utk

O A]EH3}(Phytostabilization)
A2 2 (Phytorestoration) 0|2t st H|7]1E-S AAFIA| 7| A vigoY
2ol 93t =&2 o3ttt o] 7|2 LAEAY AAETE AT FF
BHAo] i S Adste ol 242 771 diRol AE2A UolM edEdS

AGOZ2 F7le Age BAGSI T3 5= 2PA|oA ARES 4 gl
O A1E3]4rsH(Phytovolatilization)

EFORHE H|A& 2 AYHFE T2 3352 5919 7t JEHE

Helksto] tf7] ol YW= 7]solth 83 A o2 7F E8siK]= AR

Ao FFES MES] o] FAXAoY Aol ALET 4 ik

O AlE%Z(Phytoextraction)
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Abstract 43

Abstract

Case Study for Soil Impact Assessment
on Road and Railroad Project

The study was carried out to investigate soil contamination possibility
caused by road and railroad. The guidelines and environmental impact
assessment (EIA) case were analyzed and applications were suggested
for possible new mitigation method in EIA.

The soil contamination caused by road and railroad was confirmed by
"the research of soil contamination condition (Ministry of Environment)",
several researches and press report. The current state of the environmental
impact report (EIR) for road and railroad in korea was investigated and
the long-term soil contamination was not dealt with. On the other hand,
abroad cases showed that soil contamination impact was dealt with in water
quality, soil/geology or hazardous waste areas. Specially, bio-filtration
facility was introduced as soil contamination mitigation method in California
EIR.

In conclusion, this study suggested several improvement proposal of
EIA in Korea to mitigate soil contamination by road and railroad as
follows; 1) advancement of storm water treatment in water quality area:
present treatment plan is limited on facility removing suspended solids
and this could be advanced to remove heavy metals and hydrocarbons
in storm water. 2) strengthen of hazardous waste treatment plan: in
particular, railroad vehicle garage is subject to cause soil contamination
by leaking of hazardous waste. Therefore, more strict management plan
should be considered in EIA. 3) introduction of biological remediation
design: to reduce possibility of soil contamination or to remedy contaminated
soil, biological remediation technologies such as phytoremediation could
be introduced. Phytoremediation is very effective for low-level/widespread
soil contamination and this means that this technology could be applied
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as soil contamination mitigation method for road and railroad. This study
reviewed phytoremediation guidelines and domestic landscaping guidelines
and identified the possibility for phytoremediation application in EIA.

Keywords : Soil contamination, Road and Railroad, Long-term Contaminati

on, Phytoremediation
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