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Modality of Heavy Metal Contamination of Soil
in Military Rifle Shooting Range

Kwang-Lyeol Lee - Jae-Hyuk Hyun*
Department of Environment Engineering, Chungnam University Daejeon, Korea

ABSTRACT

The study examined the level of heavy metal contamination by dividing military rifle shooting ranges into the three areas,
i.e firing, trajectory, and target. The target area was found to be contaminated at a level higher (Cu 845 mg/kg, Pb
30,487 mg/kg) than the Worrisome Level of Soil Contamination (hereinafter referred to as the “Worrisome Level”) The
trajectory area was predicted to be free from contamination, but it did indicate contamination although it was pretty much
lower (Cu 23 mg/kg, Pb 99 mg/kg) than Worrisome Level. This is attributed to the contamination spread when rearranging
the soil of the target area during the maintenance of the shooting range. The firing area was also predicted to be free from
heavy metal contamination, but the results analyzed indicated a contamination higher (Cu 201 mg/kg, Pb 2,286 mg/kg)
than Worrisome Level. This is attributed to the fragments of the broken bullet scattering due to the pressure generated as
the bullet leaves the muzzle. An examination of heavy metal contamination in the discharge area as well as gutters to
prevent the intrusion of rain water from perimeter revealed a high level of contamination (Cu 298 mg/kg, Pb 6,497 mg/
kg), which makes it necessary to take measures.
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Fig. 1. Scheme of shooting range.
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Table 1. Concentration of heavy metals in background area & target area

Soil (mg/kg) Cu Cd Pb Zn Cr®

Cl-1 845 2 30,487 232 NC

C1-2 924 2 24,174 165 NC

B.G (DI) 11 2 47 80 NC
worrisome level (level 1) 150 4 200 300 5

o FEE 290 dPdEH, ARIXYG(A), 'FF HIF A
ABPIME 282 dld=A] gttt old wet A=A
g vl AH(AL-1, Al-2014, B vl x9S 7))
AA-(BI1-1, B12plX A5E AFIATE ASAFHTHS
EFAFAAN AT 71x3le] AFHEAT. B H
FAAERHNA AEAFHE TEAHE THOE 51
4 3919] sm AHAA Z7ke] ARE AFHAS $ E3ts)
o g Y] AEE dAdele AoE slar 9ot Ash]
AP B4 ARAAGelM e ARAAIHo] 3 mE %3
31A] ofSlEE AP FYE VIS E oF 2m U9
Ao R sh= 449 AHe AlEE AFslaL o8 &
ste] 1) Aoz ddsilth. EAY(Cl, C2elX=
EHre] F&o| odEe TURHNA 4891 T oF
I m AAA AE5E A3t EFskaL ol g 7 AR
o= gt 2Ejal AP 502 FAE 95 )
AG 2o oJal] LAEZ] kS dPdE = Qo]
= FEAGA FED-1)9F &F 30cm 3 ARAA
J3t WhHo g AIEE ANF(D2)stAT. 2 I EAIR
AR} o]Ag ¢F 300 m ©] 43 AHY U E
FEARS 7= ARA AFE B4

e ol AN

23. 24
APt Bk TS AAIRE T 1Al No.18(1.0
mm)s AHESITE AE B9k Bl tisle] &2kt

o] FAEHL A5 FAEAL AseT
o Bo] AM&EE 78(Cu), F(Pby} AFEE Zo=w %
HEe =5 (Cd), °FA(Zn), 713 (Cr)S tPdo=
A4S S

oX
>
3
tlo
=
K

gV E U 3 sEv EYCATHAY
100 mL 2230 B 10g¥ 0.1N HCl 50 mL
£ o] 325 R7IA AR Bt X”slal SB o

HAZ A & o7 A-S [CP-OES(Perkin  Elmer
Optima 2000 DV, USA)E ©|-83to] #4313, EYu
ZF5& 3RS EPA Method 3050BE Ax|g]sle] 24
aFct.

L O

J. Soil Groundw. Environ. Vol. 21(3), p. 58~63, 2016

3. 7EE;

3.1. = X|{ 2} mEEX|Q| H| 1

Al miEAG D1 Fg AG(Cl-1, C1-2)E
w3 & ZAFR= Table 137 2t}

e mlel 2o] cugl Pbe] 28 9] A8 &
7 7S 28] vYehdth 57449 22 Znd]
L4l 92171300 mg/kgel= X WAL, Table 10714
B30l MIAEEB0mgke)s 23 2(232 mgke,
165 mg/kg)O 2 UERSTE o] Table 501449} o] 43}
7] &5l Zno] ARSETE 2o, oo tigt iRl 4
a3lthe 21E geieth B8 9871E 5300 mgke)
dle PIAA] ofshut, A&A R WA|EINSE 7 Wi
FEHT =) "G, Al flElE F o JerE,
=S wdslar FoAlS P Znd] T& Ak
A A HgsloRitkE s AXE F= Aol &
A A2 AeAelA &3] 'Rl ARSEA] ofus)
= Cd7b VR Qlvke A3 drEdEA S
HEE s IPHA oske Ale= vesith 19
1} Zn, Cd 59 Edo] vehts Ale tiale] 2 ¢

s nFs) & davt ok

;

3.2, ARIX[e| 2¥E

AR L BEF7L FellA SEske A|HoE Fas
AZo] HA oY Zoz o).

ol dldE 7IRE ARIAY] FEEEEE 4
F|EH Table 29} 2t} WA FE(Cu)e] 75 AKIAS
o VA F kel $R71E(150 mgkg)S ZA3h=
FEE AE(201 mgke)Hal Itk B3 (P A=
92171200 mgkgele PIXA] ofUsht, Bl 7EE=(80
mg/ke)S AA3h= F=(143 mg/ke, 156 mgkg)E HES]
I JE B Ak 7nd] AR $#71F(300 mg/
kgelle HIXA] ofah, Bl E%=(80 mgkg)s 3]}
Yep e 2 o]o) thek 9e 1) B Zevt ok &
Aoz cdY AS- A E=S} FARBH Yedar 9)of
Cdo] 29FHE sle o= et




aa7) A Fad 09 Y 61

Table 2. Concentration of heavy metals in firing area

Soil (mg/kg) Cu Cd Pb Zn Cr®

Al-1 101 2 1,250 141 NC

Al-2 201 2 2,286 156 NC
Worrisome level (level 1) 150 4 200 300 5

Table 3. Concentration of Heavy Metals in Trajectory area

Soil (mg/kg) Cu Cd Pb Zn Ccr®*
Bl1-1 23 1 99 103 NC
Worrisome level (level 1) 150 4 200 300 5

Table 4. Concentration of Heavy Metals in Gutters area

Soil (mg/kg) Cu cd Pb Zn Cr®

DI1-1 292 2 6,497 135 NC

DI1-2 298 2 6,071 132 NC
Worrisome level (level 1) 150 4 200 300 5

Table 5. Heavy metals contained in each Ammunition (Army Consolidated Logistics School, 2009)

Bullet total Weight / Ratio
weight (g) Pb (/%) Cu (¢/%) Zn (/%) Fe (/%)
5.56 mm normal ammunition 3.55 2.46/69 0.98/27 0.11/4 -
5.56 mm new ammunition 4.02 2.02/50 1.20/29 0.13/3 0.67/17
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Fig. 2. Target of rifle shooting.
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