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Abstract : The purpose of this study was to suggest a standard design procedure of landfarming for clean-up of oil-contaminated
soils. The standard design procedure consisted of four main phases; soil characterization, determination of contaminated soil volume,
determination of nutrient and microbial doses, and estimation of the total remedial period. This study selected standard design
parameter values or ranges among various forms used in environmental engineer communities. Those were determination procedures
for the contaminated soil volume, the initial contamination concentration and nutrient doses. The suggested standard design procedure
were applied for a landfarm design for remediation of a real oil-contaminated site. Soil texture of the site was classified as sandy
clay loam and sandy loam. Total nitrogen and total phosphorus were estimated to be 57.01 mg/kg and 83.40 mg/kg, respectively.
Also the viable bacterial numbers was assessed to be 1.78 x 10* CFU/g dry soil. The amount of TPH contaminated soil was estimated
to be 4,092 m’. With the application of remedial factors, it was estimated that the contaminated soil could be treated through 9
batches with a duration of 315 days for a landfarming unit of 15 m x40 m x 1 m. The amount of liquid microorganisms and fertilizers
were recommended to be 4,025L and 4,641kg, respectively.
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Table 1. The results of particle size analysis

Particle size analysis

Soil sample - - - - - — — Soil texture
Sand (%)  Silt (%) Clay (%)  Effective porosity  Uniformity coefficient ~ Coefficient of curvature

YJIMW-01 60.54 18.04 2142 0.09 11.67 238 Sandy clay loam

YJIMW-02 62,74 18.03 19,28 0.11 958 2.05 Sandy clay loam

YJMW-03 71,99 8.20 1981 0.11 10.15 214 Sandy loam
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Table 2. The characteristics of soil used for this study choFsiel”) B oo A BRI S 93t A njAYE
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Table 3. Determination of the initial concentration of TPH contaminated- area for design of remediation systems

Contaminated area (m?)

TPH range Intermediate Area Each ratio Intermediate value x
(mg/kg) value Depth 1 Depth 2 Depth 3 Depth 4 (m?) to total area raio
(0~1m) (1~2 m) (2~3 m) (8~4 m)
2,000~2,500 2,250 35 189 268 18 510 0.125 280
2,500~3,000 2,750 10 158 216 10 394 0.096 265
3,000~3,500 3,250 - 139 177 6 322 0.079 256
3,500~4,000 3,750 - 123 170 1 294 0,072 269
4,000~4,500 4,250 - 107 150 - 257 0.063 267
4,500~5,000 4,750 - 98 128 - 226 0.055 262
5,000~5,500 5,250 - 103 100 - 203 0.050 260
5,500~6,000 5,750 - 100 140 - 240 0.059 337
6,000~6,500 6,250 - 89 111 - 200 0.049 305
6,500~7,000 6,750 - 97 83 - 180 0.044 297
7,000~7,500 7,250 - 101 71 - 172 0.042 305
7,500~8,000 7,750 - 106 66 - 172 0.042 326
8,000~8,500 8,250 - 104 59 - 163 0.040 329
8,500~9,000 8,750 - 88 49 - 137 0.033 293
9,000~9,500 9,250 - 71 67 - 138 0.034 312
9,500~10,000 9,750 - 56 60 - 116 0.028 276
10,000~10,500 10,250 - 44 62 - 106 0.026 266
10,500~11,000 10,750 - 37 34 - 71 0.017 187
11,000~11,500 11,250 - 18 31 - 49 0,012 135
11,500~12,000 11,750 - 7 27 - 34 0.008 98
12,000~12,500 12,250 - 3 16 - 19 0.005 58
12,500~13,000 12,750 - 3 14 - 17 0.004 52
13,000~13,500 13,250 - 2 18 - 20 0.005 66
13,500~14,000 13,750 - 2 18 - 20 0.005 66
14,000~14,500 14,250 - 1 17 - 18 0.004 63
14,500~15,000 14,750 - - 14 - 14 0.003 51
Total 45 1,846 2,166 35 4,092 1.000 5,680
== 5,680 mg/kgo] Fct Table 3o thAl X9 27|% 3.3.4. O|MEXN|N| EQl=k
% g AN 3L mok AAEA etk AA ] 2 dE ke 915 DA nYEAA
FHo 2R 0YE FrolA B EAsts e
3.3.3. =PIzt 48 = gstel FakAth F B WS A S ohea 2
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04%2 =91e u 1% Ha] 753 LEEFS] FS 546 =89 Wix] = 9 ujZ

Yol sfgstol, AA LAEY 4,910 mS BE A3}

5
o

d
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7F 7hs sty mEbd, BE e 9EdEs B eR 4 - B3 AE B 05 X107 CFU/gsol
stebi] £8EE Z|7he oF 315UR APE 4 9tk - WEShE vIAE B 0 178 10° CFU/g-soil
- WBE AA O] wAE FE ;1% 10" CFU/ML
4,910 m* + [(15 m-1 m) x (40 m-1 m) x 1 m] - T B FFF ;8,347 ton x (5 x 10° CFU/g-soil -
=89 W% = 9 Hjx 1.78 x 10* CFU/g-soil) = 1x 10° CFU/mL = 4,025 L
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8,347 ton x 10 (kg, TF$I$HAb) = -435 kg

4. 2 8

® AL T EEYSIAY b de) ALgstn b
7 AoBUF shbel Bzl et et w2
shyore Aoskeleh 1en A4 §F A P

Pl 284 ASA ] Bag AAAIES Botska, o
2 g5to] ABHAN 2 1T ke AvgtomH 2}
HehgAe) A AR7t Had sheck B ApelA Al
= RS} eka AA) A 8] wE A e 2k

ol Jo mfn

) Bzl depdA dale BEYSA wof 3 2
@5 A, %R 9 ndE FUF 24, BelsE A
deE S ARt Y S22 A s IS
A& ARt 22)a 259t AR ggFstA A=
e LAEY U] AR LAY tE 2r]e=EA
W, CNP GFAT FAF 280 Sl o 2=
ohe A AsHIE.

2) RLYEY Ry A4 ¥F3} AA= =% contour T2
L ol g3l LPAAFS Setsla | m AT
2Qloj g Tekslo] 2¢] ol AT BEAUASE
EELE T 4% 4Pk wetoltt

4) CNPH| &2 FH &R Hr &40 Fef2 TrA ¢l
(CiaHas, Dodecane) © &2 715=5t0] ARgsh= WekS AQbskatt.

5) Aol Hgt EGEAL 2 LFgRE AP 2
I} R AR Y EAL Sandy clay loam(AFE A E)e}
Sandy loam(AlFE)C.2 EREon, A4 BE= 57.012
mg/kg, 912 83.397 mgkg, SEEFuAPEL 1.78 % 10°
(CFU/g dry soil), A3FAF B 4,092 m’ o2 A= 9ot

6) AHHEA A BE QAEYS EFHAAH(1S5 m(7}
2) x40 m(A2)oA] 1 m o2 A x|sto] Y3 79
oF guj |2 A 2|7} 7hsdt Ao R FUIEL QAEF 1
wjx] o] Ae]7]7ke 3590 4209 FoR whoEe, 4t
A9 BE QAEYS EFFAH O R A5t H$-
315 do] AaF ZoF oAHt LHEY] H3E
3 Dast v|FEAA QY F 4,025 LojH, a4HE=
4,642 kg7t AQ9 Aoz FtET)

0

O
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