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The Comparison of the Relationship between the Gunfire Shot
and Its Resulting Heavy Metal Pollution Rate

Sung Tae Hong * Jae Hyuk Hyun*
Department of Environmental Engineering Chungnam University Daejeon, Korea

ABSTRACT

The following research was initiated in order to compare the relationship between the amount of gunfire shot and its
resulting heavy metal pollution rate. The research was conducted at two firing ranges located inside a military unit
stationed in the rear strategical area, where one full distance firing range is used by soldiers in active service, and the other
is used by recruits and reserves. The heavy metal pollution rate was measured also on water sample collected from the
target zone while raining. Based on values such as the real amount of gunshot fired, amount of heavy metal in the soil of
the target zone, and the degree of heavy metal pollution for each firing range, the research showed that although pollution
rate was higher when more gunshots were fired, there was no close correlation between the two. The water samples
showed that this might result from the soils containing heavy metals eroded and transported by rain due to the target zone
having no vegetation.
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Table 1. Heavy metal pollution rate of soil and water samples for each firing range

Soil (mg/kg) Water sample (mg/L)
Active service  Recruits firing  Reserves firing  Active service Recruits firing  Reserves firing
firing range range range firing range range range
Lead (Pb) 2,848 5,562 4,985 0.074 0.236 1.342
Copper (Cu) 272 435 286 0.044 0.094 0.307
Zinc (Zn) 130 169 204 - - 0.049
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Table 2. Yearly gunshots fired for each shooter type

Active service firing range recruits firing range reserves firing range

Ammunition usage (Rounds) 160,000 369,000 73,000
Shooter type Firing range Zero range Zero range
Target zone 3site Isite Isite

Table 3. Heavy metal containing rate for each ammunition (Army Consolidated Logistics School, 2009)

Bullet total Weight / ratio contain each heavy metal

weight (g) Pb (g/%) Cu (g/%) 7n (g/%) Fe (g/%)
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
7.62 mm normal ammunition 9.56 7.37/77 0.30/3 0.03/0.3 1.86/19
9 mm pistol ammunition 7.45 5.99/80 1.39/19 0.07/1 -
45 Caliber pistol ammunition 14.9 12.7/85 2.09/14 0.11/0.7 -
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Table 4. Total amount of heavy metal influx for each firing
range / the amount of heavy metal influx for each unit target
zone (based on distance and firing pit)

Active service Recruits firing Reserves firing

A
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A=At A E BAET] oJal g(Pbe] SHIAL Copper (Cu)  157/52 362/36.2 72/72
AANA 1.342 mg/L, AHAEZ 0.236 mg/L, HAAA Zinc (Zn) 17.6/0.6 41/4.1 8/0.8
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Table 5. Pollution ratio of soil and water in each firing range (Reference : firing range used by soldiers in active service)

Amount of heavy

Degree of heavy metal

Degree of heavy metal

metal influx in the soil in the water sample
Acnve. Recruits Reserves Actlve. Recruits Reserves ACthG. Recruits Reserves
service firing firing range firing range service firing firing range firing range service firing firing range firing range
range g rang g rang range g rang g rang range g rang g rang
Lead (Pb) 1.0 6.9 14 1.0 2.0 1.8 1.0 32 18.1
Copper (Cu) 1.0 7.0 14 1.0 1.6 1.1 1.0 2.1 7.0
Zinc (Zn) 1.0 6.8 13 1.0 13 1.6 - - -
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Fig. 1. Process of heavy metal pollution rate experiment.
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