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1. Comments on Slide 21/38 of the presentation: “RESTRICTION ON 
LEAD IN OUTDOOR SHOOTING AND FISHING” for RAC-59 REST WG on 
04/11/21  

Please see hereafter the comments by Dr Jean-Louis Sévêque, Hydrogeochemist, 
Independent environmental expert and Court Expert, on the Slide 21/38 of the 
presentation: “RESTRICTION ON LEAD IN OUTDOOR SHOOTING AND FISHING” for RAC-
59 REST WG on 04/11/21. 

 

Potential of lead mobilizing other metals in soil: a misinterpretation 

 

 
Slide 21/38 of the presentation: RESTRICTION ON LEAD IN OUTDOOR SHOOTING AND FISHING 

 - 4 November 2021 - RAC-59 REST WG 

 

RAC concludes in this slide that there is little evidence to support the claim that steel 
shot would promote the mobility of lead, or acidity in soils. This conclusion is mainly 
based on two reports which were misunderstanding or misinterpreted: there is huge 
evidence to support that steel shot will increase lead solubility in soils. 

1. The first report is in a Ramboll/ECHA literature review which is titled 
“Development of a test system for the aging of PIMA countries studies on the 
environmental impact of replacement pellets as an example” by Hanna 
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Tolvanen, Tuomas Suikkanen, Noora Lindroos and Aku Tuppurainen, dated 13 
December 2017; 

2. The second report is a Chinese report, titled “Iron oxides serve as natural anti-
acidification agents in highly weathered soils” by Jiu-Yu Li & Ren-Kou Xu & Hong 
Zhang, dated 3 April 2012. 

Let’s have a look through these reports, for which misunderstanding or 
misinterpretation lead RAC to corrupt conclusion. 

But first, remember that FITASC has already transmitted to RAC scientific documents 
relating to the impact of steel on the mobility of the lead present in the soil of shooting 
ranges. As an example, the 2013 Hurley study, which is mentioned in the Tovalen and 
al report, but also a research study carried out in 2020-2021 by the School of Geology, 
Geochemistry Department of the Lomonosov Moscow State University (Publication in 
a scientific journal in 2022 under way). This study is called “Study of steel shot 
transformation and assessment of environmental risks associated with steel shot use in 
areas where there is and/or was lead” and is dated 2020. One of the main conclusions 
of this research study is: 

“it is necessary to exercise caution when making predictions about the environmental 
safety of replacing lead for steel in ammunition. On shooting areas with lead due to its 
use in ammunition, deposit of used steel shot and its fragments into the soil layer will 
result in an uncontrolled increase in environmental pollution. 

In temporary and permanent areas (zones) characterized by a low environmental load 
from shooting and no Risk Management Measures, the primary hazard is the pollution 
of groundwater with mobile lead species due to the fact that the presence of steel shot 
increases lead shot transformation by 4-9 times (in the absence of steel shot, lead is 
low active). 

in permanent areas characterized by a high environmental load from shooting, 
implementation of Risk Management Measures with a high level of lead recycling, the 
primary environmental hazard is iron pollution of underground and surface water due 
to the fact that the presence of lead increases steel shot transformation by 1.3-1.7 
times (and recycling does not improve the situation). 

The high reactivity of steel shot under the impact of environmental factors (especially 
in the presence of lead shot and its fragments) along with the formation of suspended 
(flocculent) and mobile soluble iron compounds and complexes results in the pollution 
of water bodies”. 

Therefore, this is another evidence to support the claim that steel shot would 
promote the mobility of lead, or acidity in soils or even increase pollution of water 
bodies. 

1.1 Tolvalen and all report 

First of all, the primary objective of this study is not to demonstrate the influence of 
steel on lead mobility, but to develop a new method of accelerating the physical 
weathering process of wet soils using a unknown test from us involving freeze-thaw 
cycles and to compare results with the well-known so-called solubility tests which are 
commonly used in landfill and utility studies. The standardized shake tests (SFS-EN 
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12457-3 and SFS-EN 12457-2) are primarily used for quality control testing to determine 
the solubility of pollutants in tested materials. 

We agree with the first statement: the standardized shake tests are not representative 
of natural conditions, and therefore results of such tests are difficult to use to describe 
the influence of steel on lead mobility. However, as mentioned by the authors, this is 
not the case for lysimeter tests which have also been used to assess the solubility of 
contaminants from contaminated land in the most real environment. The water quality 
of the lysimeter well can be used to determine the concentrations of soluble 
compounds in the soil under natural conditions. 

But we do not agree with the second affirmation: freeze-thaw cycles should be 
representative of PIMA countries environmental conditions but are not representative 
at all for Spain, or Italy, or Greece, etc. 

Before discussion on this new method applied to the determination of the 
environmental impact of lead replacement pellets by stell pellets, let’s remember some 
assertion written by the authors in this article: 

− Steel increase lead solubility: according to the 2013 Hurley study, it is possible 
that shotgun materials replacing lead may increase the dissolution and 
migration of metals (including lead) from previous loading at shooting ranges. 
Conclusions are based on the redox behaviour of metals as well as unpublished 
experimental research. Similar research results on the effect of iron hydroxide 
were obtained in studies conducted in Finland on shooting ranges in which iron 
hydroxide was added to the lysimeter test. The lysimeters remained outside 
under the influence of rainwater for a year. The experiment showed a marked 
increase in lead and copper content and a decrease in antimony content. The 
lead concentration was found to increase from 200 μg/l to 1 400 μg/l and the 
second sample to 17 μg/l from 23 μg/l. At the same time, the pH was observed 
to decrease from pH 7 to pH 6. 

− Steel modifies binding sites for heavy metals and thus increase lead solubility: 
in a Norwegian study, experiments were conducted adding oxyhydroxide and 
lime and only metallic iron to soil of shooting range. Studies have shown that for 
lead retention to occur when iron oxyhydroxide is added, lime must be used 
concurrently. Otherwise, the lead dissolves or remains in a soluble form. During 
additions, it was estimated that antimony forms a sparingly soluble FeSbO4 and 
that lead adheres to iron and manganese oxyhydroxides. 

− Steel increases lead leaching: in several studies, it has been found that metallic 
iron retains heavy metals during their oxidation and thus creates binding sites 
to form iron oxyhydroxides. However, the process was found to be pH-
dependent and, for example, iron oxyhydroxide only retained lead due to the 
addition of lime, so the pH did not drop too low. In the soil, many other reactions 
act simultaneously and there is competition for binding sites with other metals 
and organic materials. The above-mentioned study by Hurley and the study in 
Finland found indications that steel shot in acidic water and iron hydroxide 
would increase leaching from lead shot. 

Now, regarding the experimental conditions, the experiments were carried out using 
the two most typical terrains for shooting ranges in Finland: peat and sand. These have 
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fundamentally different properties and effects on the dissolution process. The soil 
samples used were from former shooting ranges. 

− Experimental soils are not representative: peat soils and sandy soils should be 
representative of PIMA countries, but are not representative of shooting range 
soils in Europe. Moreover, peat soils develop a reducing redox potential 
(anaerobic decomposition of sphagnum) and acid conditions, while sandy soils 
develop a weakly acidic pH (formation of silicic acid, a weak acid) in natural 
environment. 

In pedology, there are two types of peat: 

 The calcic peat that forms in the lowlands constantly saturated with water on a 
calcareous substrate, the water supply coming from a permanently fed water 
table. The pH is neutral (or slightly alkaline) and the C/N ratio less than 30. 

 Acid peat (oligotrophic) which forms in basins where calcium-poor water 
accumulates (of atmospheric origin: rain, snow, etc.). The pH is acidic (between 
4 and 5) and the C/N ratio is around 40. 

Always from pedology point of view, acidity is more frequently encountered on sandy, 
sandy loamy, loamy soils on "acid" source rock (sand, flint clay, etc.) or with a low 
alkalinity reservoir (granite, sandstone). 

− Use of incomplete solubility diagrams: numerous studies have shown that soil 
pH has an effect on the solubility of lead. For example, for lead, pH affects how 
soluble lead is present. The effect of redox potential and pH on the state and 
solubility of lead in a water-air system is shown in Pourbaix’s diagrams. 
However, the figure 2-1 of the article which is defined as “Equilibrium stability 
curve of lead as a function of pH and redox potential in Pb + air + H2O systems at 
25°C and atmospheric pressure (Cao, X. et al. 2003)” is not fully understandable: 
lead concentration is a missing data. In fact, the pH-Eh equations require setting 
a lead concentration to know the stability curves. In addition, at atmospheric 
pressure (1 atm), it is also necessary to know the partial pressure of CO2 
retained. 

This diagram is then used in figure 4-5: location of research soil samples on metal pH-
Eh plots. And of course, is wrong since lead concentration is unknown. 

Same remarques could be made for figure 2.2: pH redox diagram of antimony for the 
Sb-S-H2O system (Filla et al. 2002). Why, for Sb, give the Pourbaix’s diagram for the Sb-
S and H20 system and not a diagram identical to that of lead? What is the temperature? 
Is the system opened to atmosphere? What is Sb concentration? Nothing about 
antimonate lead? Etc. 

And also for figure 2-3: equilibrium stability curve of iron as a function of pH and redox 
potential in the Iron + Air + H2O system at 25°C and atmospheric pressure (Source 
Brookins 1988). No more sulphur? 

− Challenges for results interpretation of tests: based on the comparison of peat 
and sand samples, the one-step shake test (SFS-EN 12457- 2) gives significantly 
higher lead solubilities than the freeze-thaw test. But there are challenges in 
interpreting test results because depending on the test method, the metallic 
solubilities of the shots give different results. For example, loaded peat + steel 
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shot added in a one-step shake test gives the highest lead solubilities in the test 
series (56 mg Pb/kg), while in the freeze-thaw test, the same sample gives the 
lowest lead solubilities in the serial test (24 mg Pb/kg). However, for peat 
samples added to steel shot that were not allowed to oxidize, the freeze-thaw 
test showed the opposite, the highest lead solubilities in the mixed samples 
(94 mg Pb/kg) and unmixed (64 mg Pb/kg). Thus, mechanical stress increases 
solubility somewhat, but testing of unoxidized samples would indicate that the 
likely formation or non-formation of secondary minerals would have a greater 
effect on lead solubility, at least under low pH conditions. In these samples, the 
solubilities of antimony, arsenic and iron also increase markedly over the test 
period. 

− Peat soils test shows increase of lead solubility: according to the results, lead 
and other metals are increasingly dissolved in the steel-heated peat grounds, 
and the immiscibility of the sample does not reduce lead concentrations as the 
test progresses. However, based on the results, mixing the sample increases 
metal dissolution, but not mixing does not reduce metal concentrations. 

− Sandy soils also increase lead solubility: lead and other metals mostly dissolve, 
growing fairly evenly. The solubility of metals is lower than in peatlands, mainly 
due to the higher pH, which also increases the effect of other factors on the 
environmental behaviour of metals. 

As a conclusion, the above-mentioned papers show that that the addition of steel 
shot has significant effect on lead mobilisation. 

1.2 Jiu-Yu Li and all report 

Again, the conclusion given by RAC is based on misunderstanding or misinterpreted 
conclusion. 

− Incomplete information: first of all, the title of the Chinese paper written in the 
RAC slide is incomplete. The full title is: “Iron oxides serve as natural anti-
acidification agents in highly weathered soils”. It is said that variety of highly 
weathered soils with different Fe oxide contents were collected from the 
tropical and subtropical regions of southern China to investigate the soil acidity 
status. 

Highly weathered soils result from intensive weathering and leaching under hot 
and humid climate conditions and they can also undergo a natural acidification 
process 

Question: where can we find tropical and subtropical zone and highly weathered 
soils in Europe? Nowhere! 
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− Iron oxides are not natural anti-acidification agents in Europe: despite the fact 
that it is not possible to find in Europe soils identical to those used in the Chinese 
study, it is appropriate to provide the exact conclusion of this study: “Highly 
weathered soils with free Fe2O3<100 g/kg (17 soils) had an average 
pH = 4,64 ± 0,06, while the soils with free Fe2O3>100 g/kg (49 soils) had an 
average pH = 5,25 ± 0,04. A significant linear relationship was found between 
the soil pH and Fe oxide content of these soils.” 

In other words, adding iron oxide to a highly weathered soil increases the pH 
from about 4,6 et about 5,3. In that case, the soils are still under acidic 
conditions, and therefore, if lead is present in these soils (which is not possible 
because of the naturel pH), lead will be solubilized. Remember that these soils 
are often subject to iso-electric weathering; as a result, they contain large 
amounts of kaolinite, gibbsite, and Fe oxides (e.g., goethite and hematite) and 
only small amounts of permanent charge minerals, means no heavy metals such 
as lead. 

 

1.3 General conclusion 

It has been widely demonstrating that if, putting iron on soil encompassing lead will 
increase pH of the soil at the beginning, thus minimizing lead dissolution. Then after 
short to medium term, one can observe the opposite: iron in soil decrease widely the 
pH of the soil (https://clu-in.org/conf/tio/ISM1/Hassellov-FeO-particle-transported-Pb-
2008.pdf ) and influence specifically the mechanisms of the mobilization and migration 
of lead by iron oxides. 

https://clu-in.org/conf/tio/ISM1/Hassellov-FeO-particle-transported-Pb-2008.pdf
https://clu-in.org/conf/tio/ISM1/Hassellov-FeO-particle-transported-Pb-2008.pdf
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The paper of Li, Xu, and Zhang does not denies facilitated transport occurs when adding 
iron oxides which it contradicts the claim of RAC. The occurrence of facilitated transport 
is an acknowledged industrial phenomenon. 

It is also mentioned (https://en.wikipedia.org/wiki/Colloid-facilitated_transport ) that 
lead is associated with iron oxide colloids, which are ubiquitous nanoparticles that can 
be efficiently transported. Eventually both iron oxides and lead are removed by 
flocculation. There is every indication that the phenomenon exists and represents 
migration risk - more than sufficient to substantiate concern to use steel instead of lead. 
Given the widespread understanding of FeO nano-colloidal transport within the 
contaminated land sector, and the lack of balance in the rapporteur’s assessment in 
even discussing its existence in other pollution migration incidents, automatically leads 
to this scientific nonsense of the rapporteur’s assessment. 

The RAC conclusion that there is little evidence to support the claim that steel shot 
would promote the mobility of lead, or acidity in soils is an absolute scientific 
nonsense. There is huge evidence to support that steel shot will increase lead 
solubility in soils. 

By taking into consideration all these elements demonstrating the harmful influence 
of steel on the lead mobility, it is obvious that the implementation of a risk 
management system is, by far, the best solution to minimize or even eliminate the 
health risks caused by lead on the environment including the biodiversity and on 
human being. 

2. Comments on the Annex1.RAC released for RAC-59 on 23/11/21:  
RAC conceptual model and qualitative risk assessment: a fake? 

Please see hereafter the comments by Dr Jean-Louis Sévêque, Hydrogeochemist, 
Independent environmental expert and Court Expert, on the Annex1.RAC released for 
RAC-59 on 23/11/21. 

 

RAC conceptual model and qualitative risk assessment: a fake? 

2.1  Introduction 

In the annex 1.RAC called “qualitative risk assessment approach for hunting and sport 
shooting and for the use of fishing tackles containing lead”1, the risks are assessed with 
a qualitative manner and expressed as low (+), moderate (++) or high (+++) risk. It is 
written than it allows RAC to systematically analyze the impact of different risk 
management options to the total reduction of risk. This is not the recognized 
international way to do such risk assessment as demonstrated below. 

This wrong demonstration way for qualitative risk assessment is then declined to three 
main use scenarios supposed to be relevant for lead restriction, which one of them is 

 

1 Annex 1.RAC "qualitative risk assessment approach for hunting and sport shooting and for the use of fishing tackles 
containing lead", released at RAC-59 meeting on 23rd November 2021 

https://en.wikipedia.org/wiki/Colloid-facilitated_transport
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sport shooting in the shooting range. RAC uses a conceptual site model, which is, 
according RAC, an illustration of the conceptualization of the risk caused by shooting, 
as shown in the following figure: 

 

 
But unfortunately, this conceptual site model is not representative of sport shooting in 
the shooting range and, therefore, all the demonstration for lead restriction in that case 
is wrong. 

Conceptual site model is wrong, qualitative risk assessment is also wrong but it 
obviously does not matter since ECHA decision for lead restriction in sport shooting in 
the shooting range is mainly based on two wrong principles. Could it be a fake as shown 
here after? 

2.2 Conceptual site model 

As written in the above figure, a conceptual site model is a text/schematic hypothesis 
to illustrate the well know equation of risk: 

Risk = function (S, P, T) 

Where: 

• S = source of hazard, depending on the nature and the form of the source of 
pollution (solubilized in water, solid, gas); 

• P = potential migration pathway for transportation of pollution toward a target; 

• T = the target, also called the potential receptor. 

With these definitions, it is assumed that if one of the three parameters is zero, 
therefore, the risk is also zero. 

If you go through the conceptual site model given by RAC, you can see: 

1. A source of pollution retained by RAC is dust from shooting [3]. It has been widely 

demonstrated by FITASC than the occurrence of dust in that case is impossible since 
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sport shooting in the shooting range does not use lead bullets, but cartridges filled with 
lead shot. The following scheme shows the cross section of a cartridge. It can be seen 
that lead shot is within a plastic wad. The lead shot is never in contact with the steel of 
the barrel, no dust is therefore produced when the firearm is discharged. No dermal 
exposure to hand-to-mouth exposure due to settled dusts/fumes formed during the 
shooting has to be considered. 

 

In the meantime, ECHA said (page 25 of Annex xv restriction report - Proposal for a 
restriction) “it was indeed confirmed that the scope of the Annex XV restriction report 
should only cover projectiles rather than other potentially lead containing components 
of ammunition.” But, in chapter 1.4.4.1. Good hygiene practice to reduce lead exposure 
of shooters (page 35 of Annex xv restriction report), ECHA said: “Lead in the primer and 
the outer surface of the projectile is vaporized and released into the air after a firearm 
is discharged;” We made the demonstration that no dust is emitted during the 
discharge, and ECHA said that primer has not to be taken into account, while ECHA 
indicates that lead is present in primer to justify the presence of dust as a source of lead 
contamination for shooters. Where is the logic of ECHA’s argument? The demonstration 
made by ECHA on dust production continue in page 153 and following of the annex XV, 
but is only for non-jacketed and jacketed lead ammunition for revolvers, and the 
associated primer. No proof at all for sport shooting in the shooting range. 

For information, current primer is a very small part of the cartridge, few milligrams of 

the total cartridge. Compositions are all 'anti-corrosive': lead azide or lead styphnate 

are most often used, or (American primers) lead trinitroresorcinate. Safety data sheets 

for primer mention no toxic effects as it is known. 

Thus, a very small quantity of lead can be released, and in 1982, an ammunition was 
put on the market with the aim of replacing heavy metals with organic compounds such 
as diazole (or diazodinitrophenol). Therefore, the current trend is the removal of heavy 
metals from all primers. Ammunition without lead in their primer is marked on the base 
such as LF for Lead Free. In conclusion, lead in primer cannot be considered as a 
potential source of lead dust, and, as mentioned by ECHA, is not in the scope of Annex 
XV. 
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2. A retained target in the RAC site conceptual model is poisoning of birds [1], for which 
the potential migration pathways are dispersion and ingestion/inhalation. Who is able 
to demonstrate that during shooting, birds are present above the shooting range, and 
are flying at so low altitude that they can be poisoned by lead? One to two million birds 
would disappear each year, suffering from lead poisoning. Lead poisoning in birds 
occurs mainly through the ingestion of lead from hunter ammunition (65%) and water 
(20%), but also through the direct ingestion of lead particles, disseminated in nature by 
the human activity, like industries. No birds at all on site while shooting, no exposition 
pathway possible. 

Moreover, as indicated by FITACS, regarding birds, the French League for the Protection 
of Birds (LPO) has recently informed about the research article published in November 
2021, “Abundance decline in the avifauna of the European Union reveals cross-
continental similarities in biodiversity change”. This article, forwarded to ECHA last 
22nd November 2021, confirms the synthesis of 30 years of counting of the temporal 
monitoring program of common birds (STOC) and never incriminates lead metal from 
outdoor sport shooting. 

 

3. Another target in the RAC conceptual site model is contamination of cows while 

grazing [1, 2, 5], or other agricultural activities, mainly by lead shots on soil more than 
150 meters from the shooter, if the latter misses his target. First of all, it must be 
recalled that talking about trap shooting, helices and sporting, the typical hitting 
distances are between 30 m and 50 m and the typical shooting angle with the horizontal 
is 25° up. Moreover, for calculations made by ECHA to compare velocity and energy of 
lead bullets and steel bullets, it seems that calculations match with a shot in a 40° up 
angle direction (table E 72), and the typical hitting distances is less than 150 meters. 

Of course, no cows on shooting range, no agricultural activities, nor private vegetable 
gardens in which legumes are potentially contaminated with lead and then eaten. And 
this is also one very important point in quantitative risk assessment: the bioavaibility of 
lead. In practice, the risk assessment approach, commitment to screening and 
reflection on the management actions to be taken on the basis of the concentrations in 
the environments and the blood lead levels measured, only applies in the case of 
contaminated soils for which exposure is dependent on a range of factors, including 
geochemical factors (bioavailability, etc.) and behavioral (land use, etc.) which make 
the correlation between highly variable concentrations in soils and blood levels of lead. 

All agricultural activities have to be removed from the site conceptual model. 

4. And what to say to the mentioned source by RAC: dust from trees [2], trees which 

are at least at 200 m from the shooter. As demonstrated above, no dust, and the 
maximum distance for lead shot on soil is less than 150 meters. So, how non existing 
lead dust could be a source of hazard in such a conceptual site model? 

 

2 This table is in the chapter “E.3.1.2. Technical feasibility of steel shot” of the document “Background 
document – Annexes” ref. ECHA/RAC/RES-O-0000006671-73-01/F, ECHA/SEAC/RES-O-0000006671-73-
02/F; revision n°1 dated march 15th, 2018. 
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As a conclusion, the construction of the conceptual site model is based on an approach 
of proportionality and specificity. It is based on the collection of information requiring 
research documentaries, field observations, surveys of site users, measurement 
campaigns carried out on site, i.e. diagnostics as well as studies (fauna and flora studies, 
water, geotechnical studies, geochemical studies, etc.). The conceptual site model must 
allow to specify the relations between: 

• Sources of pollution and concentrated pollution; 

• The different transfer media and their characteristics, which determine the extent 
of the pollution; 

• The issues to be protected: populations, natural resources, biodiversity, civil 
engineering works. 

With regard to the qualitative risk assessment approach, the conceptual site model 
must as well attach: 

• To identify and characterize the sources of pollution, the concentrated pollution 
and the environments degraded by these pollutions; 

• To know the vectors of transfer; 

• To note the uses of the environments to characterize their state. 

The “RAC conceptual site model” is not a conceptual site model. It is a nice picture 
mixing different items, trying to describe what’s going on a shooting range. 

2.3 Quantitative Risk Assessment 

As with any process of management, the development of a quantitative risk assessment 
is based on the conceptual site model whose construction by RAC is erroneous as 
demonstrated above. However, the Annex 1.RAC “qualitative risk assessment approach 
for hunting and sport shooting and for the use of fishing tackles containing lead” said: 
“the Dossier Submitter has performed a quantitative risk assessment for primary 
poisoning of birds and for game meat consumption of hunter’s families.” 

Firstly, we don’t discuss hunting that’s out of our scope but we talk on sport shooting 
in the shooting range. Secondly, the title of Annex 1 RAC is QUALITATIVE risk 
assessment, not QUANTITATIVE risk assessment such as performed by the Dossier 
Submitter. Is it really required to explain the difference between QUALITATIVE and 
QUANTITATIVE risk assessment? 

Then, RAC said the other risks are assessed in a QUALITATIVE manner and expressed as 
low (+), moderate (++) or high (+++) risk. And to scrutinize the QUANTITATIVE 
assessments made by the Dossier Submitter, RAC applied an industry best practice 
approach to QUALITATIVE risk assessment, based on a conceptual site model. Best 
QUALITATIVE risk assessment to validate QUANTITATIVE risk assessments? Is it a joke? 

This is wrong, the industry best practice approach does not give result as low (+), 
moderate (++) or high (+++) risk. This not scientific. Let us recall what a QUANTITATIVE 
risk assessment should be. But, first of all, remember that the objective of 
QUANTITATIVE risk assessment is, on the basis of a prior quantification established 
according to current scientific knowledge, to verify the health compatibility of a given 
medium with its future use. 
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Soil contamination by lead results from their natural composition and also from 
contributions linked to various human activities (industrial, agricultural and urban). 
Therefore, the risk assessment must describe the different routes of exposure as well 
as the maximum concentrations predicted/measured in each of the medium retained 
(soil, water, air). 

Then, the evaluation of the dangerous potential of lead consists in identifying the 
undesirable effects that lead is capable of causing to human being, with regard to the 
scientific knowledge available in the existing literature. The hazard is identified from 
scientific studies that have established a causal relationship between the occurrence of 
a toxic effect on human being and exposure to lead. This has been partially done by RAC 
in the previously cited annex 1. A more global synthesis of available data in literature is 
given in the following table, unfortunately in French (plombémie = blood lead) 

 

These adverse effects may vary, depending on the duration and routes of exposure of 
the human body to lead (ingestion, inhalation, etc.) and may be of different types: 
noncarcinogenic (or systemic) effects, carcinogenic effects, mutagenic effects, 
reprotoxic effects. 

The same substance can have several effects, for example carcinogenic and non-
carcinogenic, for the same route of exposure and several substances can have common 
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effects on the same target organs, effect which can be taken into account when 
calculating the risks by considering additivity. The carcinogenic potential of lead is 
assessed by various international organization: EU, WHO via IARC (international agency 
for research on cancer) and the US EPA. 

Lead has been classified by US EPA as carcinogen. Lead is a probable carcinogen for 
humans (A3 category3) for about ten years. It is toxic for human being even at low doses. 
Poisoning is characterized by anemia, reduced hearing quality and kidney damage, as 
well as a loss of IQ (intelligence quotient). All the disorders caused by lead are grouped 
together under the name of "lead poisoning". 

Then, the quantitative risk assessment needs that we define a space-time budget: what 
scenario? Who are the targets? What is the exposure time of the targets (indoor and 
outdoor)? What is the lifespan of the targets? Natural ventilation? Artificial aeration? 
Etc. And then, of course, the most important input data: the toxicological values of the 
dose-effect relationship. Several toxicological level of blood poisoning have been 
described by RAC to make the classification as low (+), moderate (++) or high (+++) risk. 

However, these different classes do not explain the calculation of the daily exposure 
doses (DED) that must be established for each potential exposure route, depending on 
the weight of the individuals, their duration of exposure, etc. These DEDs must be then 
compared, during the quantification of the risks, with the tolerable daily doses. Several 
of the toxic effects of lead being non-threshold, how RAC or ECHA obtain the blood lead 
levels from the tolerable daily doses in a shooting range? This is very important since 
the non-carcinogenic risk, or danger quotient (DQ), is defined by the ratio of the daily 
exposure dose (DED) calculated by the model to the acceptable concentration, here the 
blood lead level. The danger quotient is then compared to a threshold considered as 
acceptable. This threshold is defined by the WHO4 and is equal to 1: 

• If DQ < 1: risk is considered as acceptable; 

• If DQ ≥ 1: risk is considered as non-acceptable. 

But, the quantitative risk assessment needs also to take into account the calculation of 
uncertainties. The objective of this uncertainty assessment step is to carry out 
additional simulations leading to new risk quantifications by varying different 
parameters and/or by integrating new parameters into the model: percentage of error 
attributed by the analysis laboratory when determining the lead concentration of the 
different media, taking into account a longer duration of presence on site, taking into 
account an increasing/decreasing length of lead diffusion (lower distance between the 
source of exposure and the environment of exposure), taking into account a stronger 
wind or a lower ventilation rate, etc. 

 

3 Since June 1, 2015, the Classification, Labelling and Packaging (CLP) Regulation is the only legislation in force for the 
classification and labelling of substances and mixtures. CLP requires companies to classify, label and package their hazardous 
chemicals properly before placing them on the market (IARC groups). 

4 The international reference values have supremacy over the European reference values, which are themselves superior 
to the national reference values. Thus, 1 for DQ must be retained as reference value, in the same way as reference value of 10-5 
for addition of excess individual risks (EIR) for genotoxic carcinogenic risks (without exposure threshold). 
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Therefore, in a shooting range, what is the daily exposure dose for an adult? For a child? 
For a pregnant woman? What is the daily exposure dose which defines a DQ greater 
than 1 and thus leads ECHA to a restriction on the use of lead ammunition (and lead 
shot) and therefore to the EU lead ammunition ban? 

 

3. Comments on slide “Comments related to risks of alternatives” from 
slideshow of RAC REST WG 60 on 9th February 2022: Ricochet issue 

In the slide “Comments related to risks of alternatives” from slideshow of RAC REST WG 
60 on 9th February 2022, the RAC rapporteur wrote that, regarding the comments 
received on the higher ricochet formation of steel shot, there was “no data to support 
this and some studies to show no difference between steel and lead shots.” 

This is wrong as FITASC/ISSF have provided two sources of evidence of the higher 
ricochet risk with steel shot: 

 

- Please see Point 6.2 – Contribution, where we remind that the Permanent 
International Commission (CIP) has made it compulsory to affix a specific marking 
on the packaging of lead-free cartridges:  

"Beware of ricochets, avoid shooting on a hard, rigid surface”5 

 

- Please see Point 18 - Addendum to 6.2 – 6.2.1, the analysis of the ricochet of the 
lead carried out by the Russian Shooting Union Executive Committee at the Fox 
Lodge complex in March 2021, using laminated plywood of 18mm and 12mm 
thickness. We quote hereafter their conclusions: 

“Conclusion: 

1/ Quantity of the ricochet of steel pellets is 2-3 times higher than of lead at the 
same weight of the charge 24 gram (slides 4, 6 7, 9-10, 12-13); 

2/ At the distance till 4 meters from the reflected surface ricochet of both steel and 
lead pellets is nearly equivalent; 

3/ At the distance of 5 meters and more, the ricochet of steel cartridges is 2-5 times 
higher than ricochet of lead cartridges (slides 5, 8, 11).” 

  

 

5  CIP_Decision XXXII-45-4-eng 

https://www.fitasc.com/upload/images/echa_mai_2021/20200720_eng_fitasc_doc_contribution_echa.pdf
https://www.fitasc.com/upload/images/echa_mai_2021/20210504_addendum_may21_to_fitasc_contribution_july20.pdf
https://www.fitasc.com/upload/images/echa_july_2020/24_eng_cip_decision_xxxii_45_4.pdf
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4. Conclusion 

FITASC/ISSF definitely agree, in agreement with scientific reports, that lead, under 
certain conditions, is toxic to human being and to the environment. 

FITASC/ISSF are in full agreement with ECHA when proposing site-specific lead 
management measures: 

• Soil liming for which the effect is not limited and likely to be effective enough in 
natural soil systems to hinder environmental contamination; 

• Lead recovery according to a frequency determined by economic aspects, not by 
a 90% number without any signification; 

• Implementation of a management system for surface water (run-off) control 
which may influence the amount of lead transported offsite by surface water run-
off.” 

FITASC/ISSF also proposed the drafting of a BAT for the shooting ranges which use will 
be implemented at designated shooting ranges with adequate and effective RMMs in 
place. 

But FITASC/ISSF are definitely against the general restriction of the use of lead 
ammunitions in shooting ranges and their substitution by steel or other alternatives for 
ammunition because no demonstration has been made on the minimization of health 
risks. The risk tables for three scenarios, including sport shooting in the shooting range, 
are accompanied with wrong justification/explanatory note, not representative of a 
QUANTITATIVE RISK ASSESSMENT. On the opposite, FITASC demonstrated that the use 
of steel or other alternatives for ammunition could/would increase the mobility of lead, 
will pose ballistic problems, economic problems, etc. 
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