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Abstract: This study investigated soil and groundwater contamination and potential human

exposure around the Yongsan U.S. military garrison in Seoul, focusing on the returned United Nations
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Command (UNC) site. It examined the need to extend environmental management beyond the
returned site to adjacent residential areas. Environmental impact assessment (EIA) documents and
post-project environmental impact survey reports for the UNC Site Complex Development Project
were reviewed alongside publicly available groundwater monitoring data from the Seoul Metropolitan
Government and Yongsan-gu. The analysis covered soil contamination and remediation history, long-
term groundwater contamination around Noksapyeong Station, contaminant transport modeling
conducted as part of the EIA, and recent detections of trichloroethylene (TCE) in groundwater and
soil. Additional total petroleum hydrocarbon (TPH) contamination was identified at the UNC site
after previous remediation, and soil contamination was again reported during construction in 2023.
Around Noksapyeong Station, benzene and TPH remained detectable through 2025 despite long-
term groundwater extraction, suggesting the possible persistence of residual contamination sources.
EIA modeling indicated that contaminant migration from the Noksapyeong Station area toward
the project site could vary depending on the hydraulic conductivity of the cutoff wall. TCE was
repeatedly detected in groundwater monitoring well GW-1 in 2024, while TCE and perchloroethylene
(PCE) were also identified in soil during construction. These findings warrant further investigation
into the sources and migration pathways of chlorinated solvents. Volatile contaminants may migrate
from soil and groundwater through soil gas and enter buildings via vapor intrusion, potentially
exposing occupants to contaminated indoor air. Therefore, integrated assessments of soil, groundwater,
soil gas, sub-slab gas, and indoor air are warranted in potentially affected residential areas. These
findings support a long-term soil and groundwater management framework that evaluates the
Yongsan U.S. military garrison, the returned UNC site, and surrounding communities within a shared
hydrogeological framework.

Keywords: Yongsan U.S. Military Base, UN Command Site, Noksapyeong Station, soil contamination,
environmental impact assessment, vapor intrusion
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Table 1. Major Stages of the Environmental Impact Assessment for the UN Command Site Complex Development Project

Year Progress/Key Developments Source
Environmental contamination investigations of the UN Command Site conducted by
2005~2008 | the Korea Environment Corporation, Korea Rural Community Corporation, and Draft EIA Report
Ministry of National Defense: TPH exceeded the applicable standard by 49-fold
2007~2013 | Soil remediation of the UN Command Site by the Ministry of National Defense Draft EIA Report
2018 Draft EIA identified fluoride and TPH concentrations exceeding the applicable Draft EIA Report
standards
2020 Contaminated soil excavated, transported, and remediated Final EIA Report

2021.02 | EIA consultation completed
2023.02 | Development project commenced
Soil contamination reported during construction and remediation ordered (TPH, Cd, | 2023 Post-EIA Environmental

2023.11 Pb, and Zn exceeded the applicable soil contamination standards) Monitoring Report
2004.08~12 TCE repeatedly detected in groundwater monitoring well GW-1* (0.001-0.012 mg/L) | 2024 Post-EIA Environmental
’ * The location of GW-1 is shown in Figure 3 Monitoring Report

Source: Draft EIA Report (Yongsan Eleven Co., Ltd. 2018), Final EIA Report (Yongsan Eleven Co., Ltd. 2020a), 2023 Post-EIA
Environmental Monitoring Report (Dachan Land Trust Co., Ltd. 2024), 2024 Post-EIA Environmental Monitoring Report
(Daehan Land Trust Co., Ltd. 2025)
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Table 2. Temporal Changes in Groundwater Contamination Levels in the Noksapyeong Station Area

Year Maximum Benzene (mg/L) Average Benzene (mg/L) Maximum TPH (mg/L) Average TPH (mg/L)
2004 29.354 1.88 65.2 37
2006 29.229 2.363 133.2 44
2008 28.122 2.106 81.7 35
2010 15.556 1.325 228.1 5.6
2015 9.707 0.579 7.1 0.4
2020 21.351 0.576 59.2 1.5
2023 12.836 0.433 6.5 0.4
2025 1.392 0.221 34 0.3

Source: Data obtained through an information disclosure request to the Seoul Metropolitan Government (Seoul Metropolitan Government

2025)
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Figure 1. Benzene Concentrations in Groundwater Along the U.S. Military Base Perimeter near

Noksapyeong Station

Table 3. 2019 Regular Groundwater Monitoring Data from the Hamilton Hotel Well

Contaminants Hamilton hotel well Standard
Benzene Not detected in all monitoring rounds <0.015 mg/L
Toluene Not detected in all monitoring rounds <0.7 mg/L
Ethylbenzene Not detected in all monitoring rounds <0.3 mg/L
Xylenes Not detected in all monitoring rounds <0.5 mg/L
TPH Detected at 2.8 mg/L and 2.7 mg/L Remediation goal : 1.5 mg/L

Source : Yongsan Eleven Co., Ltd. 2020a
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Figure 2. Predicted Migration of Oil Contamination from the Noksapyeong Station Area into
the EIA Site Reported in the EIA Report (Yongsan Eleven Co., Ltd. 2020b)
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Table 4. Comparison of Contaminant Inflow into the EIA Project Site under Different Noksapyeong Station Contaminant
Transport Model Scenarios

Model Scenario Cutoff Wall Hydraulic Predicted Inflow of Contamination from Tnfernrotation
Conductivity Noksapyeong Station P
Uncontrolled No cutoff wall Inflow of contamination from the Noksapyeong Potential for contaminant
Groundwater Inflow Station source along the northwestern side inflow
Controlled 1L0%10° cm/s Contaminated groundwater enters the project site Potentially insufficient
Groundwater Inflow ’ after passing through the cutoft wall cutoff performance
Controlled 1.0x10° cm/s No contaminant inflow into the project site ngh—pelfonnal'lce cutoff
Groundwater Inflow wall required

Source : Yongsan Eleven Co., Ltd. 2020b, 2020c
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Figure 3. Locations of post-environmental impact assessment monitoring for the UN Command

Site Complex Development Project
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Table 5. Detection of TCE and PCE in Groundwater during Post-EIA Environmental Monitoring and in Soil during Construction

Monitoring Round Monitoring Date Detected Location and Contaminant(s)
28th 2024.08.26 GW-1: TCE 0.001mg/L
29th 2024.09.11 GW-1: TCE 0.002mg/L
Groundwater
32th 2024.10.21 GW-1: TCE 0.003mg/L
35th 2024.12.02 GW-1:TCE 0.012mg/L
. Discovered during S1:TCE 0.2 mg/kg
Soil construction 2023.07 S2: TCE 0.2 mg/kg PCE 0.2 mg/kg

Source: Daehan Land Trust Co., Ltd. 2024, 2025

. 71& 2APNA ZRIEA] R TCEZFAESAF
o1 B ¥} 3ol A BRI BA O] F GW-1
WA TCEZ} HHEA 0 2 H& 5 AT (Figure 3 3
Table 5 ). 20249 ZAFO A= 8 0.001mg/L, 94
0.002 mg/L, 10 0.003mg/L, 12€ 0.012mg/L7} HZ
o 59 WA MEAA A2 SE F7VH e
% TH(Dachan Land Trust Co., Ltd. 2025). T3t 20234
BT A] 517 ol TCE 0.2 mgkg, 52 7 4ol
A] TCE 0.2mg/kg L Perchloroethylene (PCE) 0.2mg/kg
o] 3}91 ] Q) tH(Daehan Land Trust Co., Ltd. 2024).

TCE®} PCEE ERY Y7t 52 A4 77184
2 A A5} &2 79 DNAPL(Dense Non-Aqueous
Phase Liquid)& 3 /Joto] AFEFFolU A5 +&
2 uje} AR2 0]5 3k 5 9105, X5 DNAPLS. 2|5}
50 4717 0B HS BT A4 qigle
2 285 4= 9lth(Jeong 2005). TCER} PCE+= A A
7 ZOIA 0]} 8 a3 B ol o), FA A4
(IARC)<= TCEZ Group 1(QA] HH 3208 B
SFal Q1o ™, PCEE Group 2A(JA| ¥ 7HsAlo] &
2 542 253511 QITHIARC 2014).

GW-19]| 4] 9] TCE ¥HEHE2 @3 71 234 o
BT 0990 £41% ol 5 AR FHeor 2 B
QS HoF= A2 & 5 Qlr}h ovt @4 378~
FEROE TCEZF ARG HFA] Y79 3474 204 714
SHAEA, A7 *JEXWQ LFo] Aot 25
o Al v 4 o

TehA] FFolE GW-12 ZFRHARIEA 55 4
2] 4515 B2 o] §5k] TCE, PCE W %8
 RERESEEELERUEE ERCLES
AAHE A 24 st 24 e ARt ol s E = E At

VIIL Vapor Intrusion Z o)A &
FAR G| HAA Ash

Vapor Intrusion(VI, 7] 2 3}) EF F = A5}
o 4131 H4 719 B o] B Fefz
o gatol BE] 2, et S, 3, W 2 o}
L 59 B3] Ay 2 89 EL FAolt) n]=
EPA= TCER} I A1-S- o) 2 Q1 vapor-forming chemicals
& A ASEAL Qlom, A5k @ FRE SRl H THA o A
AR 2R 94T 15 HE AEAES A
115} UTHEPA 2015).

ViE Eoge] 3383 54, A5i9-9), 0 AU
AE 7129 A, Aot &4 o7, vie G, v
BER, A 30} 2]20] IR, B2 5
o whe A=k ek ATk whekA] A Bo] A
VOC7 A2 H ke A 232 ) Sials o
]5HA] AT VIZHs 8 < HiAIE <= & {H(Johnson
& Ettinger, 1991).

413} 20] 25 A4 o] 27 4

1R A Ao A= o] A 25 E o] Tt
27} 91k £8] TCESHMIALS Fk4o] 31
bogapol L2l BUo| LR, B Ak 24}
A EWe D 08 iREsE 2 Bed)
% A2 HIAAE YT 23
FAA F7138) Y=g o=
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H
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Figure 4. Vapor Intrusion Conceptual Model (U.S. EPA), 2015

ot 1T B %3 QITH(Kim et al., 2026).

u] = Hill Air Force Base (Hill AFB)= 0] Zo]A] £8Q.
Shv] AR o]t} Hill AFB= 1940 A 0]t
FE71 HIA S L FotHA FEF AR A &
AE AHESHA AL, BHA H71E AP A A FEH
oA EAI7F Alstr = ol E5te] 71A] v FAA A7}
A A et vl = S E-EPA A& o] W= Hill
AFBE= 2003 5B T8 AUl 57| 2ARE AAX o=
AJZFGAAL, 20248 71A] ©F 322070 FE O]l A AR} O]
o1tk 11 Mo w2 24} 917]2] oF 10%e]
A Q94 5717 A &5 AT (Aston, 2024).

IX. 4102717 53 £ Aok
EQhx e ol Ax

oPAl BA o)A AR 9] EFQ o] A3} ol %
ol = ¥HEA 0 2 SHelE| T, Ao} Ao A=
717k Hsloll = A7} TPH7} 225] 91 0.0, FARE
AL TCEA} ¥HEA 0 & AZE 9l T3 87

FH710] LHE ATEEL FH LY U] AFYFA]
2 ol5E & e 240] EATS Bl o]
Tt A= WHEE A of T3t A 3HA Q1 RAREO 2 S
A9 29 7S st H A AES 2
AT} mEbA F& 2ARs 714 A g
& ot Aok A AR A AY B
419) B9 A3l ZA12 2o mast Sl

TEbA FHolle 714 A% FHA S dde =
AL 00 L AL Al e AL BRI,
% U TCBPCES) 0 elaho|5ARE 5T o2
A% B} Aok B AR ol B 0
E o] o3l soil gas, sub-slab gas X! indoor air £A}

A A|5}o] Vapor Intrusion 7Hs/3-& H71e H 7}

O fn m@

=

X 4E

£ AP RANEA BEALAY Y] BT
7HA TG FRA AR H A -§ATE B



L7} I2S 0|88 BMOITIX| T EQX/5H: B2 BRY 24 309
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o 4714 ¥etet o5 7S AESHH T FAAF
FA M= IA A5} o] Fo]| &= 2018\ 57} TPH 2
HEZFEIE AL, 202349 LA TGO M = BEF
Qo] AHERF L. EZH =AME S Dol A= 47]
2t} A8t A otol| = = -5kal 20259 7FA] Al
TPH7} &5 0] 57 L J U] A 7/ = Hi Aot
7] oL A o & ehidt.
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