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1. Comments by the authors of the paper “Lisin et al., 2022”, on section 2 
of the WCA Environmental Ltd report to ECHA, dated March 2022 
(Appendix 4 to background document) 

Please see hereafter the comments by the authors of the paper by Lisin et al., 2022 
“Experimental study of steel and lead shot transformation under the impact of 
environmental factors” (DOI: 10.20944/preprints202201.0077.v1), on the section 2 
“INFORMATION REVIEW - Assessment of Lisin et al. 2022” of the WCA Environmental 
Ltd report to ECHA, dated March 2022(Appendix 4 to background document). 

1.1 General assessment 

The authors of the paper by Lisin et al, 2022 are grateful for the interest in our research 
expressed by the authors of the Report. This proves the relevance of not only the theme 
of our work (which is obvious considering the preparation of a total ban on the use of 
lead ammunition) but also of the conclusions of our research. 

Unfortunately, the rather superficial and scientifically unsubstantiated approach of the 
Report authors to the study by Lisin et al, 2022 eliminates the possibility of an objective 
discussion and demonstrates a prejudiced attitude not only in the assessment of the 
research results but also in relation to the methodological procedures widely known 
and accepted by the international scientific community. 

In our opinion, alternative studies contribute to increasing the knowledge about the 
behavior of metals (in our case — lead and iron) in the environment and the risks posed 
by their lifecycle to the environment, which helps to come up with fitting solutions, in 
order to minimize the negative consequences and avoid any unjustified actions. By 
repudiating any other opinions on the research subject different from their standpoint, 
the Report’s authors may, on the contrary, aggravate the risks to the environment due 
to the omission, failure to take into account, or denial of certain facts and events. This 
approach is implied by the main message of the Report (“The outcome of this review of 
recent data suggests no changes are required in the conclusions given from ECHA’s 
previous assessments”) which should be regarded as a dangerous misconception. 

1.2 Objectives, tasks, approaches, and results 

Let us explain certain items of the paper by Lisin et al, 2022 which were not only 
misunderstood but also misconstrued by the Report’s authors. 

First of all, we will go over the points of criticism concerning the methodology.  

 

1.2.1 Point 1: “ The paper is titled an ‘environmental study’ ” 

The authors of the Report misquoted the name of our paper “Experimental study of 
steel and lead shot transformation under the impact of environmental factors” which 
led to the criticism of the study by Lisin et al. lacking environmental relevance (the 
origins of environmental factors will be explained below) 
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1.2.2 Point 2: “Critically, there is an absence of soil in the test system” 

This research does not require the presence of soil, since it is concerned with the soil 
pollution source (shot itself), the output of this source (the amount of deposited 
substances) under various environmental conditions, and the potential mechanisms for 
controlling the pollution source.  

To assess the amount of an element that can be assimilated by the environment, we 
should at first identify the amount of the formation of such element, its forms, and their 
distribution. 

To avoid limiting the interaction due to the lack of one of the components, the solution 
is used in abundance, which is why the 1:20 ratio of solids to fluid is used. This ratio is 
widely used in scientific practice, for example, in the TCLP and SPLP tests (TCLP, Method 
1311; SPLP, Method 1312). 

 

1.2.3 Point 3: “The solutions used in the experimentation are synthetic, i.e., distilled 
waters amended to meet pH and electrical conductivity under hypothetical 
conditions” 

One of the solutions used in the experimentation for simulating environmental 
conditions is natural — it is rainwater, actual precipitation collected in the geographical 
area where one of the shooting ranges is located. The rainwater of European area is 
characterized by a pH of 6.1. 

The composition of other reagents is modelled according to their natural characteristics 
and commonly used methods. 

For acid precipitation, the annual average pH over a long observation period is within a 
range of 4.1 to 4.6 (Izrael Yu.A. et al. Acid rains. L., Gidrometeoizdat, 1989; R.J. Charlson, 
H. Rodhe. Factors controlling the acidity of natural rainwater // Nature, 1982, 295:5851, 
683-685). In the environment, the acidification of precipitation is determined by the 
effect of H2SO4 and HNO3 (R.J. Charlson, H. Rodhe. Factors controlling the acidity of 
natural rainwater // Nature, 1982, 295:5851, 683-685). To simulate acid precipitation, 
the methodology of U.S. EPA “Synthetic precipitation leaching procedure” (SPLP, 
Method 1312) suggests using a solution “which is made by adding the 60/40 weight 
percent mixture of sulfuric and nitric acids to reagent water until the pH is 4.20±0.05”. 
A similar solution with more extreme pH values reaching 3.0 is used in the “Multiple 
Extraction Procedure” (MEP, Method 1320), “to simulate the leaching that a waste will 
undergo from repetitive precipitation of acid rain”. This is exactly why in our study we 
used distilled water acidified with nitric and sulphuric acid with specific electrical 
conductivity of about 30 μS/cm, which is not only a common experimental practice but 
also a way to simulate the conditions of the formation and the composition of acid 
precipitation in the environment. 
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The model soil solution was represented by an ammonium acetate buffer with pH 4.8 
which is approved and certified as national legislation (RD 52.18.289-901, 
FR.1.31.2019.345882, PND F 16.2.22.3.71-20113) for the use as an extraction fluid for 
identifying the mobile (translocation) metal species in soils and which simulates the 
effect of soil solutions in the root zone of the greenery. In international practice, a 
similar solution (a sodium acetate buffer with pH 4.93) is used in tests “to determine 
the mobility of both organic and inorganic analytes present in liquid, solid, and 
multiphasic wastes” (TCLP, U.S. EPA Method 1311). This method is also widely used for 
soils of shooting ranges, even though the level of lead mobility may be overestimated 
(Lead mobility at shooting ranges by the NSSF’s Association of Shooting Ranges. 2010. 
498 p.; Characterization and Remediation of Soils at Closed Small Arms Firing Ranges. 
Interstate Technology and Regulatory Council, Small Arms Firing Range Team, 
Washington, DC, January 2003, 204 p.). 

Thus, an acetate buffer solution with pH 4.8 has been adopted by the scientific 
community as a model for assessing the impact of soil solutions as an environmental 
factor.  

The correctness of the selected methodology, the highly precise research methods and 
tools, and the proper statistical analysis of the results guarantee that the scientific 
information and conclusions are flawless. 

 

It is also important to consider the discussion comments: 

 

1.2.4 Point 4: “no evidence to support the suggestion of iron or lead movement 
through soils and into local ground and surface waters” 

By referring to other papers (e.g., Clausen and Korte 2009; Clausen et al. 2011; Barker 
et al. 2020), the Report’s authors deny the possibility of vertical iron or lead migration 
through soils and of the horizontal runoff (in areas where both lead and iron are present 
in large total quantities) — this suggestion is improbable. Even when a dense low-
permeable layer of iron oxides is formed on the surface (shot and soil aggregates, 
Hurley, 2004), at least surface runoff exists and even intensifies under the same 
precipitation conditions. However, this issue is not the subject of the research by Lisin 
et al., and the corresponding assessments of transport behavior are provided as 
predictions (risks). 

 

 

1 RD 52.18.289-90 - PROCEDURAL GUIDELINES. The procedure of measurement the mass fraction of mobile metals 

(copper, lead, zinc, nickel, cadmium, cobalt, chromium, manganese) in soil samples by atomic absorption analysis 

2 FR.1.31.2019.34588 - FEDERAL REGISTER. The procedure of measurement the mass fraction of mobile lead in samples of 
soils specific contaminated with lead by flame atomic absorption spectrometry and stripping voltammetry 

3 PND F 16.2.22.3.71-2011 - FEDERAL ENVIRONMENTAL REGULATION. Quantitative chemical analysis of soils. The procedure 
of measurement the mass fractions of metals in sewage sludge, sediments, samples of plant origin by spectral methods 
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1.2.5 Point 5: “There is little or no evidence in the scientific literature of increased 
transport of iron (or lead) in soils of shooting ranges” 

The research authors believe that the study of shot transformation under simulated 
extreme conditions of environmental factors, the comparative assessments of the 
destruction of shot with various compositions, and the characteristics of lead and iron 
removal with solutions are very significant because they allow us to evaluate the rate 
and time of complete assimilation of the shot metal (steel, lead, or both metals 
together) by the environment in situations when it is impossible to organize shot 
collection and disposal.  

And even though the metal migration in soils is not the subject of the paper, the results 
obtained for the behavior of steel and lead shot in model solutions allow us to give 
certain predictions regarding the environmental impact of these processes, including 
the migration of these elements. 

1.2.6 Point 6: “…yet most soils have an abundance of iron, aluminium and 
manganese oxides that reduce lead mobility” 

Most likely, the soils with such mineral composition are quite unique, because, in the 
natural environment, the soil layer contains almost no aluminium oxides.  This element 
is found in aluminium silicates. For example, the mineral composition of soils of 
shooting areas (Lisin et al, 2022) is represented by sandy loam, where the matrix 
consists mainly of quartz (over 60%), with the presence of a plagioclase (albite) and 
potassium feldspar (microcline), clay and carbonate minerals. 

This is why, in a natural environment, the soil may slightly reduce the mobility of soluble 
lead compounds only as a sorbent agent, but in the absence of specific measures, the 
immobilizing effects of soil are significantly exaggerated. 

1.2.7 Point 7: “The rainwater is pH 6.1, the acid rain pH 4.0 and pH 4.8 for the 
wetlands” 

Unfortunately, the text of the paper by Lisin et al is misquoted here: the solution with 
a pH of 4.8 simulates soil conditions (not wetlands); in relation to wetlands, it is 
regarded as an approximate model: “can also be considered as an approximate model 
of wetland environment”. Suffice it to say that, depending on the specific characteristics 
of the area and location, the pH of wetlands may vary within the range between 4.1 
and 5.1 (in individual cases, it may reach lower (3.51) and higher (6.7) values) (Savichev 
O.G. DOI.org/10.15356/0373-2444-2015-4-47-57; Shvartsev S.L. et al./ Geochemistry 
Int. 2012, 50 (4). 367–380). Both the referenced studies and other works indicate that 
the swamp waters of any type of peat deposits contain a large amount of organic matter 
(80–120 mg C/l) that enters swamp waters during peat formation and transformation, 
which determines their acidity. The main component of organic matter is fulvic acids. 
One of the products of organic matter destruction in wetlands is ammonium ion (up to 
4.406 mg/l) which is a component of our model buffer solution. 

An assessment of the transformation levels of steel and lead shot in modelled soil 
solutions inevitably reveals the risks of the formation and transport of mobile iron and 
lead forms in wetlands which, as mentioned above, are characterized by a low pH, a 
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high content of organic matter, and an anaerobic atmosphere with an excess of the 
aqueous phase. This fact was not taken into account in the previous ECHA reports, 
which is why refusing to consider it now is irrational. 

1.3 Predictions 

The objections raised by the Report’s authors against the paper of Lisin et al, 2022 
regarding the transport of lead and iron into the groundwater table and the surface 
runoff, the rate of such transport, the intensifying effect of steel shot on transport 
processes, the presence or absence of vertical migration, the immobilizing properties 
of soils (Points 4–6), and regarding the lack of reliable evidence cannot be accepted due 
to the fact that such issues were not the research subject of the paper. 

All the corresponding conclusions provided in the paper are predictions (assessments 
of risks) based on the quantitative assessment of steel and lead shot transformation in 
solutions modelling environmental factors. 

The behavior of iron and lead under the impact of steel and lead shot corrosion in soils 
is analysed in our new paper available at doi: 10.20944/preprints202205.0309.v1. 

1.4 Conclusions 

All economic and recreational activities are associated with a man-made environmental 
impact. The existence of contrary viewpoints on the research subject reflects the 
complexity of environmental processes. Our paper helps to identify additional lines of 
research on the lifecycle of lead ammunition and alternative materials in the 
environment which requires a more in-depth study, in order to make regulatory and 
risk-management decisions.  

We have touched upon only some of the controversial points of the WCA Report, but 
we believe that the research will continue, and we will keep you informed about its 
results. 

2. Comments by Peter Hurley on the WCA Environmental Ltd report to 
ECHA, dated March 2022 (Appendix 4 to background document) 

Please see hereafter the comments by Ph.D. Peter HURLEY (B.Sc(hons), Ph.D, MBA, 
C.Sci, CChem, FRSC, C.Env, C.WEM, MCIWEM, AFIChemE, Managing Director at 
Cylenchar Limited), on the WCA Environmental Ltd report to ECHA, dated March 2022: 

 

Critically the WCA Environmental Ltd report of 2022 author(s) has/have failed to 
understand the stated aim of the Hurley 2004 disclosed in the statement contained 
therein: 

"We intended to investigate interactions of commercial lead shot with and without 
commercial steel shot in an acid rain environment so that we might discern the nature 
and relative magnitude of likely corrosion arising from their primary materials and their 
inherent contaminants and avoid possible complex interactions from clays and biomass 
sorption and soil-based electrolytes which would obscure the primary corrosion 
processes." 
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Self-evidently, the nature of the corrosion products would lead to binding to solid and 
substrates. The binding nature of such metal contaminated-soil interactions has long 
been understood as has been, as has the associated migration of metal contaminated 
soil from contaminated sites by the proven mechanisms of 'facilitated transfer'. 

Such binding would obscure the nature of the metal-metal and Metal-corrosion product 
interactions, and in doing so obscure both the chemical mechanisms of the corrosion 
process and the rate of the process. Ergo, the Hurley 2004 study was aimed to shine a 
light on the areas of corrosion chemistry that had hitherto remained obscured in 
previous in-situ soil studies e.g., that of Rooney. It was as stated, not to be a soil specific 
leaching study by shining light on the nature and rate of contamination load those soils 
would be exposed to. This point was entirely missed by the WCA report authors. 

Viz agitation, Hurley 2004 clearly discloses: " The samples were left to stand for a 
number of days at room temperature (circa 16-18o C), being periodically (approximately 
every 7 days) mildly agitated and visually inspected." 

Viz the alleged use of 'synthetic waters'. I would point out that the choice of substrate 
water was identical to ALL the internationally accepted methodologies for soil leaching 
studies as stated in Hurley 2004, namely 38,414(S4), US-TCLP and UK-NRA methods 
wherein said water substrate is deemed a perfect model of naturally acidified 
rainwater, as the author(s) of the WCA report should know full well. And indeed, the 
solid to liquid substrate ratios used in Hurley 2004, were identical to the aforesaid 
internationally accepted soil leaching testing criteria. And if one were to criticize the 
use of alleged 'synthetic waters', one would have to undermine in its entirety the legal 
regulatory system for assessing contaminated land within the European Union.  indeed, 
the meaning of synthetic water is chemical terms means water produced by combining 
hydrogen and oxygen in situ, so the use in the report in question is both inaccurate and 
highly irregular. Accordingly, I find the labelling of the Hurley study 'synthetic waters' 
to be inaccurate hyperbole, and indeed highly eristic spin aimed at diminishing the 
relevance and significance of Hurley 2004.  

Accordingly, I would conclude that the criticisms stated in the WCA Environmental Ltd 
report are technically without merit and irrelevant to the findings of the report (Hurley 
2004), which stands on its own merits for being fundamental to the understanding of 
projectile corrosion and an adequate model to understand likely corrosion behaviour 
in-situ. Further, I emphatically refute the WCA statement on page i: "The key evidence 
supporting this hypothesis has been generated from laboratory synthetic solution 
experiments conducted in the absence of soil, thus limiting environmental relevance." 

2.1 Comments on section 2 “Information review - Assessment of 

Lisin et al. 2022” 

I concur with the general comment about the ECHA feedback being 'superficial and 
scientifically unsubstantiated'. The study by Lisin et al was a valid in-situ study. From 
the study it was evident the iron migrated, and with it facilitated transport would be 
not only possible but given known chemistry of iron the risk of it causing pollution to 
migrate is highly probable. 
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I would draw your attention to the presentation material delivered to the US EPA Risk 
Management Group by myself on 13 July 2005, wherein I exposed the US military's 
evaluation of certain tungsten based small arms projectile materials, alerting them to 
the risks involved (see appendix 1). 

The US military had extensively studied the corrosion parameters of said materials in a 
logical way - both using in-vitro (without soil) and in-situ (in soil) studies. The US Army's 
Picatinny research group had concluded that the heavy metals corrosion products from 
their projectiles would be retained in-situ owing to their propensity to bind strongly 
with site soil-based mineral, biomass and iron. (Ref review of Mejier et al illustrated 
slides 48-51 and Middleton slided 51-52, contained therein). Regrettably, the ECHA 
have presumed the same as the US military did - on the basis of flawed logic, a paradigm 
that did not anticipate the scientifically known and environmentally observed 
phenomenon of 'facilitated transport'. 

The US Army had commenced using their purportedly 'green ammunition' on the Camp 
Edwards military reserve in 1999.  By December 2006, the phenomenon and risks that 
I had earlier alerted the US-EPA and US Army to, manifested itself in brutal form.  The 
corroding metals had migrated threatening the drinking water supply of the citizens of 
Cape Cod and posing a risk to the wider population, as disclosed in local press reporting 
of 17 December 20064. 

The consequential hew and cry, resulted in a freeing of the US Army's 'green 
ammunition program, with it being finally wound up in 2008.  The cost of the program 
and its consequential clean-up across the US's military reservation was reportedly in 
excess of US$ 1 Bn - and all because of the flawed and naive presumption that their 
corrosion products would not migrate due to the propensity to bind to site minerals 
and biomass. 

It is my professional opinion that despite the above president, and in willful ignorance 
of the known propensity of heavy metals contamination to migrate via facilitated 
transport, the ECHA are repeating the error of logic of the US Military's Green 
Ammunition program - which is a clear precedent for pollution migration risk and the 
present stance of the ECHA, based on their flawed rapporteur's report, as stated; "The 
outcome of this review of recent data suggests no changes are required in the 
conclusions given from ECHA’s previous assessments" and indeed the similar response 
to Lisin 2022 is quite naive in not recognizing tangible risk. 

Further, it is my prediction that at the beginning, the shooting of steel over lead will not 
manifest itself as a problem, but later on it will be a different matter - as experienced 
in the case of tungsten.  Ergo, as illustrated by the above precedent, the time dependent 
nature of the problem of metals pollution migration becoming manifest makes 
nonsense of the relevance of WCA Environmental Ltd's comment that "Field-based 
evidence does not support the suggested claims regarding accelerated lead migration 
or iron impacts upon surface and ground waters.” 

 

 

4 https://eu.capecodtimes.com/story/news/2006/12/17/how-tungsten-missed-mark/50854493007/ 
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In relation to the implicit criticism of the ECHA’s rapporteur in respect of soil-less 
studies, I would also explicitly point out that it was the US Army's own soil-less studies 
of the projectile materials corrosion chemistry that first alerted researchers in the field 
to the potential for pollution migration risk, as indicated in the attached presentation 
materials.  

Accordingly, I firmly and unequivocally reject the criticism of the ECHA's rapporteur 
WCA Environmental Ltd's comment, on the lack of practical relevance of the same in 
respect of the Hurley study, namely:  

"The key evidence supporting this hypothesis has been generated from laboratory 
synthetic solution experiments conducted in the absence of soil, thus limiting 
environmental relevance is also somewhat confounded by the lack of suitable controls 
in the testing solutions." 

I regard these comments as scientifically unjustified, without merit and eristic 
comments designed to dismiss a scientifically valid argument made via conventional 
study which is at odds with the flawed logic of the rapporteur. 

3. Comments by Peter Hurley on the Ramboll Report 1620011388 to 
ECHA, dated December 2020 (Appendix 3 to background document) 

3.2 Comments on section 3.2.2 page 16 

Please see hereafter the comments by Ph.D. Peter HURLEY (B.Sc(hons), Ph.D, MBA, 
C.Sci, CChem, FRSC, C.Env, C.WEM, MCIWEM, AFIChemE, Managing Director at 
Cylenchar Limited), on the the Ramboll Report 1620011388 to ECHA, dated 
December 2020: 

This report largely agrees with the corrosion study findings of Hurley (2004). Where it 
differs is its assertion that the summary findings of Hurley (2004): 

"... indicate the firing of steel shot onto ranges containing lead shot will; adversely 
influence site pH, accelerate lead corrosion and provide a ‘transport metal’ which will 
facilitate migration of lead, antimony and other heavy metals from the contaminated 
site, depositing them into solution further downstream. Furthermore, commercial steel 
shot gives rise to manganese and nickel as additional undesired pollutants. The presence 
of manganese in particular is known to magnify the toxic effects of existing lead 
pollution.” 

by stating page 16: "In summary, the claims made by FITASC/ISSF (2020) regarding iron 
driven soil acidification and subsequent mobilization of lead are underpinned by a single 
study in water (Hurley, 2004), in which conditions in the soil compartment were not 
explicitly considered. Given the pH buffering capacity of soils and their ability to 
precipitate metal ions, Ramboll considers the specific claim of acidification made by 
FITASC/ISSF (2020) to be unreliable." ... 

Yet the ECHA does not define or delineate the basis for that conclusion. 

I would argue that iron chemistry is simple high-school level chemistry. Iron treatment 
of soils has been a well understood method of agricultural pH control for decades, and 
that facilitated transport is a well understood phenomenon, of which many 
documented literature examples have been provided to FITASC/ISSF. 
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In coming to its conclusion, Ramboll has failed to acknowledge the known chemistry of 
iron and its corrosion products and is willfully ignorant of facilitated transport and a 
means of contaminant migration is soil systems and I find such a stance both ludicrous 
and incredulous. 

3.3 Comments on section 4.4 pages 24-25 

I respect to the Ramboll comment on pages 24-25 at section 4.4 Toxic metals associated 
with steel shot: 

"1/ Is there available field evidence that steel shot acidifies soil and accelerates lead 
corrosion at shooting ranges?  

Although there is little theoretical evidence that supports this claim, pH change is highly 
dependent on the oxidation state of the steel being introduced to the system, with 
oxidized forms of steel more likely to acidify soils. However, in field studies with 
intentionally oxidized steel shot (presented in section 3.2.3), this effect did not ultimately 
result[,] accelerated lead corrosion compared to steel-free controls. While steel induced 
pH change may be theoretically possible, the properties of soil (e.g. buffering capacity, 
Ramboll - REACH restriction support (FWC-355) 25 organic matter) may ultimately result 
in little effect on resultant lead corrosion. The FITASC/ISSF report’s justification of 
pH/corrosion claims based on aquatic studies without a soil component are of limited 
environmental relevance"   

I draw you attention to my report wherein I state "... iron shot and iron filings have been 
employed as heavy metals remediation agents. In the treatment of lead contaminated 
land there have been reports of an initial beneficial effect. However, it has been noted 
that subsequently the leaching of soluble lead salts occurs worse than before"5.  

Minutes of the EPA Remediation forum record: 

"[Mark] Doolan [of the US-EPA] voiced a warning about using iron amendments by 
relating a story he heard about a landfill. At this landfill, Doolan reported, iron filings 
were used to reduce toxicity characteristic leaching procedure (TCLP). After five years 
passed, he continued, materials were leaching worse than before treatment. Doolan 
said he thinks EPA has adopted a policy discouraging or forbidding the use of iron filings 
as a means to lower TCLP for metal-contaminated materials. [Bill] Berti [DuPont Life 
Sciences] said he has heard of this policy as well. Berti said he was not surprised that 
difficulties arose in the landfill because of the highly reducing conditions that are present 
in landfills. Doolan said that redox reactions may be to blame for some peculiar results 
noted in a 1% iron, 1% P treatment at Joplin. According to Doolan, results indicated that 
lead bioavailability increased rather than decreased after iron was added to it. 
(Approximately 70% bioavailability was detected in the control and approximately 80 to 
85% was detected after treatment). Doolan noted that the sample underwent several 
wet and dry cycles and temperature changes and said that Blanchar believes redox 
reactions caused the lead mobilization.  

 

5 the Remediation Technologies Development Forum IINERT Soil-Metals Action team Conference Call. 16 September 1998 
https://rtdf.clu-in.org/public/iinert/minutes/iin916.htm  

https://rtdf.clu-in.org/public/iinert/minutes/iin916.htm
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Given the nature of the iron corrosion processes, it is self-evident that the incremental 
direction of a virgin site to saturated iron contaminated site will occur over time.  I argue 
that the trajectory of the chemistry is inevitable and that ECHA rapporteurs have not 
yet witnessed a site of maturity at iron saturation. Further, that they are in their 
ignorance repeating the same error of those in the US who sought to address heavy 
metals leaching by dressing contaminated soils with metallic iron filings. In time, they 
will ultimately observe the reality of what they have dismissed through lack of vision in 
extrapolating from known chemistry. 

4. Comments by Lucien Audibert on section C1 of the 5th opinion of SEAC 
on Annex XV, dated 20th May 2022 

The review of the section “C1. Sports shooting with gunshot (use #3)” in the document 
“Committee for Risk Assessment (RAC), Committee for Socio-economic Analysis (SEAC), 
Opinion on an Annex XV dossier proposing restrictions on Lead and its compounds”, 
Draft dated 20th of May 2022 (hereafter referred to as “the RAC/SEAC document” or 
“the document”), has been carried out by the physicist Lucien Audibert, quoted 
hereafter: 

4.1 Point 1 

The RAC/SEAC document states that although there are “undeniable differences 
between steel shot and lead shot […] the internet contains many reports about personal 
experiences” showing that steel can advantageously replace lead for that matter. 

Answer: please be reminded that “the internet” is not a reliable source of information, 
especially for scientific information. A rational decision cannot be based on “personal 
experiences” found on “the internet”. On the contrary, it shall be based on scientific 
evidence and calculations. This is exactly how FITASC/ISSF proceeded. 

4.2 Point 2 

The RAC/SEAC document states that “the data submitted by FITASC/ISSF (#3221), 
[contains] numerical data […] about differences in ballistics and other parameters.” 

Answer: as stated above, FITASC/ISSF had a scientific approach to this question while 
comparing steel shot and lead shot. As RAC/SEAC noted, the difference between the 
two are undeniable. Indeed, FITASC/ISSF showed scientifically that steel is not suitable 
to replace lead, in particular due to a major difference in performance. Please note that 
the data provided by FITASC/ISSF is not just “numerical data” but is the result of 
accurate simulations based on a well-known, recognized and validated method (Euler’s 
integration – please refer to previous FITASC/ISSF documents). 

4.3 Point 3 

About the undeniable increased recoil experienced with steel shot, the RAC/SEAC 
document states that “although these issues are mentioned in many other sources 
comparing lead and steel shot, none of the countries that have a long-term experience 
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with the use of steel shot seems to consider these differences to be so severe that they 
would prevent the use of steel shot”. 

Answer: the fact that some countries do not seem to have issues with the increased 
recoil does not mean that there are no issues. Thorough studies shall be scientifically 
conducted in these countries (note: RAC/SEAC did not name these countries) in order 
to prove that the increased recoil has no adverse effect. The scientific work conducted 
by FITASC/ISSF shows, on the contrary, that the recoil is indeed increased and that it 
shall be assumed that it has an effect on the shooter’s health, especially in shooting 
sports, where the shooter is yearly shooting to more than sixty thousand for a high-
level shooter. And here again, the data provided by FITASC/ISSF is not just “numerical 
data”, but the result of a scientific work. 

4.4 Point 4 

About the ability to destroy a target, the RAC/SEAC document states that “experience 
from practice shows that with the right choice of cartridge, the ability to break a clay 
target is still sufficient.” 

Answer: here again, RAC/SEAC base their argumentation on “experience from practice”, 
which – without any further reference – has no scientific value. “Experience” cannot be 
taken seriously. Only experimentation – if scientifically conducted and properly 
documented – may have some value. Moreover, RAC/SEAC claim that the “right choice 
of cartridge” would lead to “sufficient” performance. Which choice? How to choose? 
What is “sufficient”? Here again, RAC/SEAC are just throwing empty words that do not 
embed any scientific worth. Nothing in the RAC/SEAC answer is explicitly stated. 

4.5 Point 5 

About the decreased accuracy with steel, the RAC/SEAC document states that “the 
argument brought by FITASC/ISSF that accuracy of steel cartridges decreases to an 
unacceptable level beyond 30 meters is put in doubt by a test performed by an 
experienced clay target champion, who demonstrates that even on a windy day he is 
still able to hit consistently at distances of over 100 meters, although some adjustment 
is needed”. 

Answer: RAC/SEAC base their argumentation on a video found on YouTube, while the 
data provided by FITASC/ISSF is the result of a scientific work. YouTube cannot be 
considered to be a reliable source of scientific information. Moreover, we don’t know 
the context which lead to the creation of such a video. In particular, YouTube do not 
oblige authors to state any conflict of interest. At 0:37, the video shows a still 3 second 
view of Eley Eco Wad Cartridge boxes (and the reference to the cartridge is clearly 
stated in the video description). Moreover, several “Eley” signs are clearly made evident 
through the video. This raise the suspicion of the video being sponsored by this 
company, context in which the statements made by the “champion” cannot be taken 
into consideration. Finally, here again, RAC/SEAC are referring to a personal experience, 
which do not constitute a scientific proof. 
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4.6 Point 6 

In their conclusion, RAC/SEAC state that the issue with “steel shot does not seem to be 
of technical nature, but mainly organizational” and that “the way to resolve this [issue] 
can only be found if the shooting associations and people from practice combine their 
experiences”. 

Answer: RAC/SEAC again emphasize the importance of practice and personal 
experience of “people”. As stated above a rational decision cannot be taken on the basis 
of “practice” and personal experience, but rather on the basis of a scientifically valid 
work, which did FITASC/ISSF. Moreover, RAC/SEAC refer to certain “people”, purposely 
remaining vague in their assessments. Who are the “people”? Did they conduct 
scientific experimentations or studies? 

 

As seen in this document, RAC/SEAC state a lot, but provide no substantial data or 
information to support their statements. It is requested that RAC/SEAC provide such 
data, if at all available. 
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