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Lead and Ammunition 

1. Key scientific findings for lead 

1.1. Sources of releases. 
 Releases to land and aquatic systems. 

Some lead-containing products are disposed of in various waste deposits or released to soil or the 

aquatic environment. The major categories are: waste and loss of ammunition from hunting, disposal 

of products, mine tailings and smelter slag and waste. Other products and wastes, in no particular 

order, that may contribute to releases during their life-cycle, include paints with lead, lead balancing 

weights for vehicles, lead sheathing of cables left in the ground and lead batteries (loss by breakage 

and recycling), and mine tailings and other wastes. The handling of wastes may lead to elevated local 

and regional release levels in developing countries. 

1.2. Production and uses of lead 
Lead is used and traded globally as a metal in various products. The major use of lead in recent years 

is lead batteries, accounting for 78 per cent of reported global consumption in 2003. Other major 

application areas are lead compounds (8 per cent of the total), lead sheets (5 per cent), ammunition 

(2 per cent), alloys (2 per cent), cable sheathing (1.2 per cent), and petrol additives (less than 1 per 

cent). 

The most significant change in the overall use pattern over the period 1970–2003 is that batteries 

account for an increasing part of the total, whereas the share of cable sheathing and petrol additives 

has decreased. Lead as pigment in paints has been discontinued in developed countries but is still 

used in some developing countries, specifically in industrial settings. 

2. Anthropogenic sources in a global perspective 

2.1 Releases to land (soil and waste deposits) 
Accumulation of lead in farmland 

 The main sources of lead to farmland are atmospheric deposition and the use of lead shot. 

Based on an assessment of the loss of lead shot in the environment and the corrosion rate of lead 

shot in soil, Tukker et al. (2001) estimated that lead shot/ammunition will be responsible for 80 

percent of total anthropogenic lead releases to soil in 2030 (EU15 countries). The report estimated 

that on average, lead releases may result in an annual enrichment of the upper 25 cm of the soil by 

0.2-0.5 percent per year (0.048 mg/kg/year), which on average implies a doubling of the lead 

concentration in European soils in 200 to 500 years. For the estimate, an average natural background 

concentration of 10-30 mg/kg was assumed. For grasslands, in which the accumulation mainly takes 
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place in the upper 5 cm, the report concluded that the lead content of the 5 cm top-layer may double 

in 40 years if a "clean" soil concentration of 10 mg/kg is assumed. However, according to ILZRO, the 

estimations of Tukker et al. study (2001) would be restricted to hotspots like firing ranges and not to 

all farmland of the EU states. 

 

2.2. Particulars on lead in ammunition and sinkers 
The use of lead shot and other ammunition where lead is used leads to significant releases of lead to 

terrestric and aquatic environments. Whereas releases to the terrestric environments result mainly in 

local impacts releases of lead shot in wetlands has a transboundary perspective. 

 

 

Lead releases to soil 
The major source of direct lead releases to soil is the use of ammunition. In 2003, the total global 

consumption of lead for ammunition was about 120,000 tonnes (in Table 6-5 the figure of 104,000 

tonnes represents about 86 percent of the world total). Ammunition is partly used for hunting and 

lost to the environment, and partly used in shooting ranges, where the lead is either accumulated at 

the range or collected for recycling. 

In a study conducted for the European Commission, Hansen et al. (2004a) estimated that in total, 

39,000 tonnes of lead were used for ammunition in the EU15 in 2003. Through hunting activities, 

about 3,500 tonnes (best estimate) of lead were released to wetlands, and about 14,000 tonnes to 

other biotopes (grassland, forests, etc.) (best estimate). The remaining part was mainly used in 

shooting ranges. It should be noted that the breakdown of the total use of lead shot into the different 

application areas is quite uncertain, and consequently the actual releases to the different 

environmental compartments is also uncertain. In the EU15, consequently, about half of the used 

ammunition was released directly to the environment, although the percentage may vary among 

countries. 

366. In Japan in 2004, 1,440 tonnes of lead were used in shooting ranges, whereas only 158 tonnes 

were used in field hunting (Japan's submission, 2005). Scheuhammer and Norris (1995) estimated 

that about 2,000 tonnes of lead were discharged with ammunition in Canada in the mid-1990s. Of 

this, about 780 tonnes were used for waterfowl hunting (wetlands) and about 1,110 tonnes for other 

hunting activities. 

Lead accumulated in shooting ranges may represent a risk of contamination of groundwater and 

surface water and limit the future use of the area. A comprehensive survey of soil contamination of 

shooting ranges in Germany from 1998 (Working Group, 1998) demonstrated only a few cases of 

groundwater contamination in the vicinity of shooting ranges, but concluded that the lead 

accumulated in the soil in the long term, depending on the conditions at the site, represents a 

considerable risk for the surroundings. The extent of lead-contamination of shooting ranges was 

indicated by a calculation showing that 137 ranges in Lower Saxony, Germany, were contaminated 

with 2,722 tonnes of lead (as of 1990). 
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Release of lead shot and sinkers in wetlands and aquatic environments 
The releases of lead shot and small fishing sinkers to wetlands are of particular concern due to the 

high risk of poisoning of birds ingesting the lead shot (further discussed in section 5.2.4). Besides the 

local impact, the lead pollution of wetlands has a transboundary perspective, as wetlands are 

important habitats for migrating birds. Reduction of the use of lead shot in wetlands is, for this 

reason, addressed in the Agreement on the Conservation of African-Eurasian Migratory Waterbirds 

as described in section 9.2.7. According to the Action Plan of the Agreement, Parties shall endeavour 

to phase out the use of lead shot for hunting in wetlands by the year 2000. 

As quoted above, it is estimated with some uncertainty that about 3,500 tonnes of lead, 

corresponding to approximately 10 percent of the total lead consumption for ammunition, were 

released to wetlands in the EU in 2003 (Hansen et al., 2004a). Scheuhammer and Norris (1995) 

estimated that about 780 tonnes were used for waterfowl hunting in Canada in the mid-1990s. 

Small sinkers for angling may also be ingested by birds, which is the rationale behind the prohibition 

in the United Kingdom of the use of lead split shot and sinkers above 0.06 grams and below 28.35 

grams (1 ounce) in freshwater (see section 9.1) (Hansen et al., 2004a). 

Besides the poisoning of birds, the loss of lead sinkers in inland waters is of concern in some countries. 

The fate of lead shot and sinkers in the aquatic environments is highly dependent on the chemistry of 

the water and mechanical disturbances. Highest corrosion rates are expected in rivers with acidic 

water and high velocity, whereas low rates are expected in sedimentation areas in the marine 

environment. 

Relatively high corrosion rates of about 1 percent per year have, e.g., been demonstrated in 

lead sinkers in Swedish rivers (pH 6.3-6.7) with a high velocity (Jacks and Bystöm; 1995). For this 

reason, the use of lead sinkers has been abandoned in many Swedish rivers (Hansen et al., 2004a) 
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3 Production, use and trade patterns 
 

3.1. End Uses 
 

Ammunition  

Lead is used in different types of ammunition. The major application is lead shot for shotguns. Of the 

52,700 tonnes of lead used in ammunition in the EU15 in 1993, 90 percent was used for lead shot, the 

remaining 10 percent used for bullets for rifles and pistols (Hansen et al., 2004a). Of particular 

concern are the significant releases of lead shot to wetlands and other biotopes through hunting, as 

discussed in section 5.2.4. 
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Lead consumption by first-use in 6 countries is presented in Table 6.6 "First use" means, in practice, 

the use of refined (as opposed to recycled) lead for manufacturing of lead products. Thus, the 

differences among countries to some extent reflect the industry structure of the country as it pertains 

to the manufacture of lead-containing products. In the Republic of Korea, batteries account for 87 

percent of lead consumption, reflecting the significant car industry in the country. A majority of the 

lead will be exported with the finished products. Similarly, the large consumption of lead for 

ammunition in Italy (6.4 percent) reflects the fact that Italy is the major producer of ammunition in 

Europe with a significant export (Hansen et al., 2004a). In the United Kingdom, rolled/extruded lead 

accounts for 46 percent of consumption. This may partly reflect some regional differences in the use 

of lead for building purposes. Due to tradition and the style of buildings, the consumption of lead 

sheets for building purposes, notably lead roof flashing, is significantly higher in northern European 

countries than in southern European countries (Tukker et al., 2001). 
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Table 8-1 Options for substitution of lead with initial indication of level of expenses relative to 

lead-technology 

 



8 
 

 

4 Initiatives for preventing or controlling releases and limiting 

exposures 
 

4.1 National initiatives 
 

 Environmental source controls/regulations that control lead releases into the 

environment 

 

Ammunition  

Lead shot for hunting in wetlands has been banned in several countries due to the consequences to 

birds, and in particular water fowl, that may ingest the lead shot. Some countries have established a 

more general restriction on the use of lead shot in forests and other terrestrial environments, while 

Denmark and Sweden have also restricted lead shot for clay target shooting. In Sweden, furthermore, 

a use restriction on the use of lead for rifle ammunition will come into force on 1 January 2008. This 

regulation concerns rifle cartridges for both hunting and shooting, but lead containing bullets may be 

used on shooting ranges if the used bullets are managed properly from an environmental and health 

perspective (Hansen et al., 2004a). 
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UN Comtrade Statistics 

HS1996 - 93       Arms and ammunition, parts and accessories thereof 

   930621    Cartridges, shotgun 

   930690    Munitions of war, ammunition/projectiles and parts 

Years: 2013, 2014, 2015, 2016 

 

 CODE: 93 - Arms and ammunition, parts and accessories thereof 

 

 

 

 

 

Reporter Title Trade Value

USA $13,527,422,888

Canada $1,839,104,202

Australia $1,236,035,438

Norway $961,376,578

Rep. of Korea $891,883,335

Other reporters $11,752,390,489

Top Importers

Total Import: $30,208,212,930

Reporter Title Trade Value

USA $19,657,159,696

Italy $2,082,406,855

Russian Federation $1,921,213,252

Germany $1,727,691,999

Czechia $1,437,205,167

Other reporters $13,882,741,938

Total Export: $40,708,418,907

Top Exporters
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 CODE: 930621 - Cartridges, shotgun 

 

 

 

 

 

 

 

 

 CODE: 930690 - Munitions of war, ammunition/projectiles and parts 

 

 

 

Reporter Title Trade Value

Brazil $598,713,471

Italy $282,277,539

Spain $198,885,250

USA $122,540,011

United Kingdom $75,596,678

Other reporters $300,409,634

Top Exporters

Total Export: $1,578,422,583

Period Trade Value

2016 $117,480,155

2015 $273,036,379

2014 $358,772,911

2013 $289,250,544

Recent Import Years in the selection

Reporter Title Trade Value

USA $1,911,042,679

Australia $627,393,081

Norway $357,284,652

Rep. of Korea $352,572,177

Japan $248,873,181

Other reporters $1,952,100,325

Top Importers

Total Import: $5,449,266,095

Reporter Title Trade Value

USA $13,335,824,125

Russian Federation $1,520,240,217

Norway $548,222,947

Canada $399,584,447

Japan $313,380,132

Other reporters $1,529,274,596

Top Exporters

Total Export: $17,646,526,464

Reporter Title Trade Value

USA $245,661,273

Canada $74,571,520

Rep. of Korea $51,363,935

Turkey $47,832,947

United Kingdom $44,859,023

Other reporters $574,251,291

Top Importers

Total Import: $1,038,539,989

Period Trade Value

2016 $4,384,182,832

2015 $5,492,937,238

2014 $3,758,298,654

2013 $4,011,107,740

Recent Exports Years in the selection


