"ECHA

EUROPEAN CHEMICALS AGENCY

ANNEX XV RESTRICTION REPORT
PROPOSAL FOR A RESTRICTION

SUBSTANCE NAME: LEAD
IUPAC NAME: LEAD

EC NUMBER(S): 231-100-4
CAS NUMBER(S): 7439-92-1

CONTACT DETAILS OF THE DOSSIER SUBMITTER:
EUROPEAN CHEMICALS AGENCY

P.O. BOX 400, FI-00121 HELSINKI, FINLAND
ECHA.EUROPA.EU

VERSION NUMBER: 1.0
DATE: 15 January 2021

P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | echa.europa.eu



ANNEX XV RESTRICTION REPORT - Lead in outdoor shooting and fishing

Contents
o = 7= o = 1
=T B AV <= U [ o o 2 = Y/ 2
1. Problem @nalYSiS o uuieiuiiiiiiie e 24
3 R = = Tl | o 11 o T . 24
Y oo o 1= PP 24
1.3. Identity of the substances, physical and chemical properties.........ccoovviiiiiiiiiiiiiiii i 28
3\ = a1 W ] = Vo B f <= T T 1= P 31
1.5. Environmental risk @assessment .....ociiiiiiiii 53
1.6. Human health risk @ssesSmMeNnt......cuiiiiiii e e 125
1.7. Justification for an EU wide restriction Measure......c.co.vvviiiiiiiiiiinniir i 179
R TR = = 1= < 11 =P 181
AR 1] o= ot flt=F1 =Tt o g =T o L o RPN 191
2.1. Overview of the restriction OptioNS @NalYSIS ....uiuiiiiii it eeeens 191
2.2. Outcome of the restriction option analysed per SECtOr .....ccviiiiiiiiiiiii e 193
2.3, Proposed restriChiON ..o e 216
2.4. Approach to impact @SSeSSMENT . ...eiuiii i 231
2.5. Impacts of a restriction on lead in hUNEING ... ..cciiiiiiiii e 232
2.6. Impacts of a restriction on lead in Sport ShOOtING ...cccvveieieieii e 266
2.7. Impacts of a restriction on others uses of lead ammunition...........ccooiiiiiiiiiiiic 285
2.8. Impacts of a restriction on lead in fishing tackle .........c.coeiiiii i 290
3. Assumptions, uncertainties and SeNSItIVILIES .. .cciiiiiii 312
3.1. Lead in hunting ammuNitioN ..o e e 312
IC I WYY I | o IR o Yo fl=] o Lo Yo} [ o PP 314
3.3. Lead in fishing tackle ..o s 317
L (o] o T 11 =1 o o = PP 321
] F =T = o= PP 326
Tables
Table 1-1: Overview of the uses assessed, and uses out Of SCOPE ......ccvviiiiiiiiiiiiiiiieiinnnns 3

Table 1-2: Uses overview including annual releases to the environment, main risks identified

and proposed reStriCHION ... e 9
Table 1-3: Effectiveness of the proposed restriction ... 13
Table 1-4: Costs benefits of the proposed restrictions for the different uses.................... 14
Table 1-5: Proposed restriction €Nty ..viveiieiiiii i e eaneanens 19
Table 1-1: Identification of [€ad.......cooeiiiiiiiiii s 28
Table 1-2: Relevant physical chemical properties of lead. .......ccooviiiiiiiiiiis 29

Table 1-3: Harmonised classification and labelling according to Regulation 1272/2008 and
IS AMIENAMIENES ..ot aeeas 31

Table 1-4: Overview of uses and technical fUNCLIONS ...vvvviiiiiiiirrrrrrrrrerrerrrrrrrrrrrrrrereeennnes 32

P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | echa.europa.eu



ANNEX XV RESTRICTION REPORT - Lead in outdoor shooting and fishing

Table 1-5 RMM to prevent releases during service life in a typical outdoor pistol/rifle range
and (sporting) clay target range, as indicated in the REACH registration Chemical Safety

[2X=ToTo ] ol (@S] 2 0 2 0 PP 35
Table 1-6 Environmental effectiveness of RMM applied in shooting ranges ...................... 49
Table 1-7. Approach to environmental risk assessment ......ccccoviiiiiiiiiiiiiiic i 53

Table 1-8: Summary of indicative thresholds for interpreting lead concentrations in various
tissues types in birds and other wildlife .. ... 60

Table 1-9: Estimated amount of lead ammunition released (tons) in the EU for hunting per
=T | 63

Table 1-10: Estimated amount of lead from fishing tackle released to the environment in
B A 0 O o =T Y =T | ol 64

Table 1-11: Estimated amount of lead ammunition released (tons) in the EU in sports
] aTe Yo u [ Yo [l 0 1< Y= ol N 65

Table 1-12: AEWA-listed migratory waterbird species likely to be exposed to lead gunshot in
terrestrial habitats as assessed by UNEP/AEWA Secretariat in 2017. .....ccoiiiiiiiiiiiiiinnnnn. 67

Table 1-13: AEWA-listed migratory EU species (belonging to different families) being likely
to ingest lead fishing tackle ... s 70

Table 1-14: Examples of ingestion of lead shot in commonly hunted EU terrestrial birds... 75

Table 1-15: EU species belonging to the Phasianidae family that are likely to ingest lead

Table 1-16: EU species belonging to the Columbidae family being likely to ingest lead shot
............................................................................................................................. 77

Table 1-17: Avian species categorised by their susceptibility to secondary lead ingestion . 80
Table 1-18 Species (groups) susceptible to lead exposure via secondary ingestion........... 82

Table 1-19: Vulture species with European distribution and their association to ammunition
] oY= To B LoT=To B d Lo 1T U < PP 86

Table 1-20: Ammunition related lead exposed facultative scavengers and raptors with
U goY o T=T=] o Ja |13 10T 61 [o] o 1S PP 89

Table 1-21: Ammunition related lead exposed facultative scavengers and raptors with non-
European (or overlapping) distribution. ........ooeiiiiii 92

Table 1-22 Lead concentration in soil and bermudagrass growing on shooting ranges (Cao et

= IR 0101 3 PP 102
Table 1-23: Tissue levels of lead in ruminants following ingestion of lead gunshot.......... 103
Table 1-24 Identified environmental risks with regards to uses .........c.covviiiiiiiiiinnnne, 104
Table 1-25: Results of post-mortem per period (Pott, 2005) ....ccocviiiiiiiiiiiieeee 106
Table 1-26 Indicative thresholds of adverse effect ........ccoiiiiiii i 109

Table 1-27: Species at risk of lead poisoning from lead ammunition (lead gunshot) in the
terrestrial environment and from lead fishing tackle in the EU, generally referred to as
T = =T o] e =T o =T =T 113

Table 1-28: Raptors, scavengers and other species, generally referred to as “terrestrial”
species, at risk of lead poisoning from lead ammunition inthe EU ..., 115

P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | echa.europa.eu
iiii



ANNEX XV RESTRICTION REPORT - Lead in outdoor shooting and fishing

Table 1-29 Levels of risks related to shooting ranges (specific scenarios). .........cccvvvvnnn. 123
Table 1-30. Approach to human health risk assessment ........ccoiiiiiiiiiiiiii i 125
Table 1-31: Representative lead uptake rates (CSR, 2020) ...coiiiviiiiiiiiiiiiii i i ciaee 127
Table 1-32: DNELs for the workers as reported in the CSR for lead (CSR, 2020)............. 133
Table 1-33: DNELs for the general population* as reported in the CSR for lead (CSR, 2020)
............................................................................................................................ 134
Table 1-34: Dose-response relationship between B-Pb and CKD as reported by Navas-Acien
Bl Al (20000 1ttt e 136
Table 1-35: Toxicological reference values for lead toxicity by (EFSA, 2010) ........ccveuune. 137
Table 1-36: Benchmark modelling results using standard dose-response models (Budtz-
JBrgensen €t al., 2013 tiuiiiii i i et 138
Table 1-37: Benchmark modelling for concurrent child lead concentration using
sophisticated dose-response models (Budtz-Jgrgensen et al., 2013)........ccoiiiiiiiiininennnn. 139
Table 1-38: Benchmark modelling results for CKD obtained with PROAST v. 67.0. .......... 140

Table 1-39: Toxicological reference values for lead toxicity used by ECHA for sensitivity
=] =1 V2] 1 141

Table 1-40: Lead concentration in wild boar and red deer at different distance from the
bullet pathway (Dobrowolska and Melosik, 2008) .....iviiiiiiiiii i eaneas 152

Table 1-41: Lead content (mg/kg) in the meat of wild boar in relation to the distance to the
wound channel (Livsmedelsverket, 2014c, Forsell et al., 2014) ...cccoiiiiiiiiiiiiiiiiiiii e, 153

Table 1-42: Concentration of lead in meat intended for consumption from game hunted with
lead shots in the EU (EFSA, 2020) ...uiiiiiiiieiie i it et tase et sasesasesaaesanesanesanesaneaaneaaneans 154

Table 1-43: Concentration of lead in meat intended for consumption from game hunted with
lead bullets in the EU (EFSA, 2020) ..iiiiiiiiiii i i i e e e e e et s aa e et aaeaaneanaeaas 156

Table 1-44: Lead concentration (mg/kg) in marketable meat of red deer in Germany (Martin
< o= | IR 0 G ) T 157

Table 1-45: Lead concentration (mg/kg) in marketable meat of roe deer and wild boar in
Germany (Gerofke et al., 2018) .iiiiiiiiiiii i e 157

Table 1-46: Data from ground venison packets from white-tailed deer (Wilson et al., 2020)

Table 1-47: Minimum, maximum and median across surveys of the 95™ percentile of the
chronic daily consumption of meat from game hunted with lead shots and bullets in the EU
(EFSA data 20.06.2020) .. ucuuiueeieieae ettt a e e e e et e et e e e e e 159

Table 1-48 Identified human health risks with regards to uses .........ccoooviiiiiiiiiiiinnenen 163

Table 1-49: Calculated daily intake, incremental PbB levels and health impacts from the
consumption of meat from game hunted with lead bullets or shots in the EU based on data

fromM EFSA (20.06.2020) .ouviuineiieiee et et et e e ettt e e e e n e aaeas 169
Table 1-50: Dietary exposure assessment for subsistence adult (farmer) ..........coceneee. 173
Table 1-51: Dietary exposure assessment for the child of a subsistence farmer.............. 173

Table 1-52: Semi-quantitative judgment on the level of risks related to the use of lead shots
or bullets for outdoor shooting and fiShinNg ........coie i e 175

P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | echa.europa.eu



ANNEX XV RESTRICTION REPORT - Lead in outdoor shooting and fishing
Table 1-53 Identified main human health risks with regards to uses ...........c.coeiiiieienets 178
Table 1-54: Baseline release estimate to the environment over the 20-year study period 187

Table 1-55: Number of bird individuals at risk of lead related ammunition or fishing tackle
poisoning via primary or secondary routes across EU27 according to population numbers of
EU27 bird species 2013-2018 reported to EEA according to Birds Directive article 12

L=To LTt g =] o = P 188

Table 1-56: Number of species at risk of lead exposure in the EU 27-2020 from different

ingestion routes with respective IUCN Red List categories.......ccvviiiiiiiiiiiiiiiiiiiieeaenes 190
Table 2-1: Restriction option analysis for hunting with shot ..., 195
Table 2-2: Restriction option analysis for hunting with bullets ..., 197
Table 2-3: Restriction option analysis for sports shooting with shot (ranking 5=best and

BT 0T = ) I P 200
Table 2-4: Restriction option analysis for sport shooting - shot...........cccooii i 201
Table 2-5 Justification for scoring of restriction options .........cocoiviiiiiieiiiii e 202

Table 2-6 Restriction option analysis for sports shooting with bullets (ranking 5=best and

T 0T = v I P 205
Table 2-7 Restriction option analysis for sport shooting - bullets............c.coiiiiiiiinns 206
Table 2-8 Justification for scoring of restriction options .........cocviviiiiiiiiiiii e 207
Table 2-9: Restriction option analysis for fishing.......cccooiiiii i 212
Table 2-10: Ranking rationale for fishing ROS.......ciiiiiiiiiii e 212
Table 2-11: Proposed restriction entry (annotated) .........ocoviiiiiiiiiiiiiii 217
Table 2-12: Species Per ame LY Pe ..ottt e ae e as 232
Table 2-13: overview of possibilities to use steel shot ......ccoiviiiiiiiiiiiii i 235

Table 2-14: calibres chosen, and price difference found in market analysis between non-lead
and lead equIValent. ... e 241

Table 2-15: price differences between lead and non-lead (price difference expressed in
0 Lo T o Vol [ o 1 q o MY 22 I 242

Table 2-16 Availability, technical and economic feasibility of alternatives....................... 242

Table 2-17: 1Q loss modelling following the methodology described in the risk assessment

1= o 245
Table 2-18: CKD excess risk modeling following the methodology described in the risk

= 111751 . =] 1 o 1= o 248
Table 2-19: Emission avoided under different scenarios per RO (tonnes per year) .......... 251
Table 2-20: Substitution cost for Shot (RO1) ..ocvieiiiiiii e 254
Table 2-21: Substitution cost for bullets (bullets in small and large calibres, prices per bullet
T PP 256
Table 2-22: Yearly cost per hunter per restriction option ........ccoviiiiiiiiiiii e 258
Table 2-23: burden relative to the average hunter’s annual budget ...t 259
Table 2-24: overview of cost, cost over 20 years and emission avoided...............ccvvenee. 260
Table 2-25: Costs and benefits comparison of the preferred restriction.............ccccvvnnnne. 261

P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | echa.europa.eu



ANNEX XV RESTRICTION REPORT - Lead in outdoor shooting and fishing
Table 2-26: overview of costs and benefits of wetlands and this proposal together ......... 262
Table 2-27 Length of transition periods for the ROS .....ciiiiiiiiiiiiii e 264

Table 2-28: Characteristics of steel shot shotgun cartridges for clay target shooting made by
major international cartridge companies in 12 and 20 gauge (ga). Velocity of shot is given

as feet per second (fps), and meters per second (mps). All cartridges are 70 mm. ......... 267
Table 2-29: popular examples of calibres used in sports shooting..........ccooiviiiiiiin. 269
Table 2-30: results of testing air gun pellets (compare tin with lead) ... 272
Table 2-31: scenarios and range types for impact assessment .........ccocevvviiiiiiiiiinnenn, 274
Table 2-32 IMpact 0N tEMPOrary @r€as ...ivviieiieiiriiriitiiteiere ettt raerarrarraraareasaaneanes 276
Table 2-33 Impact on permanent ranges without RMM ... ... 278
Table 2-34 Impact on permanent range with some RMM ... e 280
TaDIE 2-35 OV IVIEW et aeas 281
Table 2-36: overview of all measure needed per type of range with achieved recovery rate.
............................................................................................................................ 283
Table 2-37: Estimation: estimation of number of ranges in the EU per range.................. 284
Table 2-38: Environmental footprint of lead and its alternatives (impact) ...............ceeie. 294
Table 2-39: Summary of costs estimates in EU27-2020........ccceiiiiiiiiiiiiiiiiiieieienaeaes 298
Table 2-40: Costs and benefits comparison of the proposed restriction...............cceeevnets 307
Table 3-1: Summary of SEA sensitivity analysis (lead in hunting) ..........ccooiiiiiiinn. 314
Table 3-2: Summary of SEA sensitivity analysis (lead in sport shooting)....................... 315
Table 3-3: Summary of SEA sensitivity analysis (lead in fishing tackle) .............ccovnine. 320
Figures

Figure 1-1: Why lead can be mistaken for food by birds ... 4
Figure 1-1: Examples of gunshot (left hand-side) and other types of projectiles (e.g. bullet
on the right hand-side) within the scope of the proposed restriction..............ccooviiiinnis 26
Figure 1-2 Scheme for walls for trap and skeet ranges

(Bayerisches Staatsministerium flir Landesentwicklung und Umweltfragen, 2003) ........... 37
Figure 1-3 Example for a vertical barrier in a clay shooting range (Herrmann, 2013) ....... 37

Figure 1-4 Reduction in the shot fall zone by using a barrier at a trap station
(AUSEralian EPA, 2010 ciitiitiitiitiiesattaeeaaaeaseasesaesae s e s e se e s e s e s e san s e aaneaneanaaneanaaneanens 38

Figure 1-5 Example of a horizontal barrier (Bayerisches Landesamt fir Umwelt, 2014) .... 38

Figure 1-6 Example of a range with a horizontal and a vertical barrier

(Bayerisches Staatsministerium fir Landesentwicklung und Umweltfragen, 2003) ........... 39
Figure 1-7 Using overlap to reduce shot fall area at trap field (Australian EPA, 2019)....... 40
Figure 1-8 Example of a total containment bullet trap (Kajander and Parri, 2014) ........... 41

Figure 1-9 Example of a prototype of biathlon target equipment and bullet traps installed in
a shipping container (Kajander and Parri, 2014) ...ociiiiiiiiii i e aae s 43

Figure 1-10 Example for field-target trap (German Bundesministerium der Justiz, 2012).. 43

P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | echa.europa.eu
Vi



ANNEX XV RESTRICTION REPORT - Lead in outdoor shooting and fishing

Figure 1-11 Contamination hotspot areas at a rifle or pistol range (Kajander and Parri,

0 1 PP 44
Figure 1-12 Example for measurement of seepage water in a shooting range (LANU, 2005)
............................................................................................................................. 47
Figure 1-13 Lead ingestion routes and receptors related to lead ammunition sources
(adapted from Pain et al. (2014) ). ittt i e e e e e e 55

Figure 1-14 Fishing weights found in the stomachs and gizzards of birds that died from lead
poisoning (after Field Manual of Wildlife Diseases, General Field Procedures and Diseases of
BirdS, USGS, 1990 ) ..ttt ittt ittt ettt sttt ettt 70

Figure 1-15: Red partridge (Alectoris rufa) and red partridge gizzard with ingested lead
shot. Photo author (left): Rafael Mateo. Photo author (right): E. Pérez-Ramirez. Both figures
after Descalzo and Mate0, 2018, .uiiiiiiiiiiii i i it anr et an e e aeaaaeeras 74

Figure 1-16: Example of lead fragments from the copper jacket fragmented lead core of a
lead-based bullet (left) compared with a copper (non-lead) expanding bullet. Copper bullets,
designed to expand into 4-6 frontal petals (or "mushroom”), exhibit less frangibility and
tend to remain intact (after Golden et al. (2016); Photo courtesy of Institute for Wildlife
Studies, P.O. Box 1137 Tres Pinos, California 95075). ..ccoiiiiiiiiiiiiiiiiccc e 79

Figure 1-17 Example of lead shot deposition from a shotgun range on lands with different
zoning (AUStralian EPA, 2010 ) .ttt i i 96

Figure 1-18 Example of lead deposition on agricultural land from a rifle/ pistol range
(AUSEralian EPA, 2010 ittt s e s st s e s e st s e e s s s e e a s 96

Figure 1-19 Simplified model of water and wind pathways that can spread lead off site from
a shooting range (Australian EPA, 2019) Note: indicative only and not to scale. .............. 97

Figure 1-20 Correlation between In-transformed bioaccessible lead concentrations in
vegetation and soil lead concentrations (Bennett et al., 2007) ....ocoviiiiiiiiiiiiiiins 101

Figure 1-21: Percentage of lead released in stomach-like environment (0.1 M hydrochloric
acid) after a certain time with heavy rocking (Okad vaggning), rocking (Vaggning) or

without rocking (Stillastaende) (Forsell et al., 2014). ....uuiiiirneiiiiieeeieeereiieeeeeeeeeaiaeeans 128
Figure 1-22 Schematic outline of the situation on outdoor [panel A] and indoor [panel B]
shooting ranges (Source: Lach et al., 2015). ..o 143
Figure 1-23 Correlation of number of shots per month (Schusszahl/Monat) with PbB levels
(Blutbleiwert) in indoor sports shooters (Mlhle, 2010) ..c.viiiiiiiii i 146
Figure 2-1: Lead fishing tackle — RO3a and RO3b sCOpe ....ccivviiiiiiiiiiii e 210

Figure 2-2: Empirical cumulative distribution functions (ECDFs) of IQ loss in high-frequency
(o 1= T I 0 0 =T= 1o o0 0 =] U 1] = 247

Figure 2-3: Empirical cumulative distribution functions (ECDFs) of excess CKD risk in adult
high-frequency game meat CONSUMEIS. ... ittt e e e nenes 250

Figure 2-4: Cost effectiveness comparison with other REACH restriction...............coeeeet. 260

Figure 2-5: calibre markings on the bottom side of a cartridge case and the bottom side of a
rimfire cartridge (left) and a centrefire cartridge (right) show in for centrefire the place of

the detonator in the centre of the bottom side of a cartridge. ...t 265
Figure 2-6 difference between 5.6 MM and .22 Ir .. ..o 265
Figure 2-7: how berms and nets limit the spread of shot. ..........ccooiiiiii 273

P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | echa.europa.eu
vii



ANNEX XV RESTRICTION REPORT - Lead in outdoor shooting and fishing
Figure 2-8: Marginal abatement cost curve for shooting ranges..........ccooiiiiiiiiiiiiennns 284
Figure 2-9: Remaining releases of lead in fishing with the proposed restriction in place...292
Figure 2-10: Unemployment rate by educational attainment level............c.coiiiiiiin. 302

Figure 2-11: Cost effectiveness comparison with other REACH restriction ...................... 304

P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | echa.europa.eu
viii



ANNEX XV RESTRICTION REPORT - Lead in outdoor shooting and fishing

Note on terminology

Various English language terms are commonly used in relation to hunting, shooting and
fishing (as well as to birds and their habitats). As these terms sometimes have different
meanings for different stakeholders this could potentially result in misunderstanding.
Therefore, for the purposes of this Annex XV report, the usage of certain key terms is

outlined below.

Whilst every effort has been made to ensure the consistent use of terminology in this
report, source material may not always have used these terms consistently.

Waterfowl

The term waterfowl is typically used in Europe to refer to species from
the avian family Anatidae, i.e. ducks, geese and swans. These birds are
adapted for surface water swimming (i.e. having webbed feet and oily
feathers). However, a broader interpretation to include other waterbirds
(e.g. common snipe) that are hunted is not uncommon. Hunted
waterfowl and waterbirds can be referred to as game waterfowl.

Wildfowl

The term wildfowl can refer to Anatidae but may also be used to refer
to any hunted (game) bird, including upland and lowland ‘fowl’ game
birds such as grouse, pheasants or partridges. However, the term is
principally associated with the hunting of game waterfowl.

Waterbird

The term waterbird is used in the Agreement on the Conservation of
African-Eurasian Migratory Waterbirds (AEWA) to refer to birds that are
ecologically dependent on wetlands for at least part of the annual cycle.
This definition includes many European species of divers, grebes,
pelicans, cormorants, herons, storks, rails, ibises, spoonbills, flamingos,
ducks, swans, geese, cranes, waders, gulls, terns and auks.

Raptors
(predatory or
scavenging)

Predatory birds (birds of prey) that have keen vision, powerful talons
with claws and strong curved beaks, including owls. These birds can
also scavenge carrion, either occasionally or as their main food source.
Generally considered to exclude storks, gulls, skuas and penguins, even
though these birds are also predators.

Scavenging
birds (non-
raptor)

Other bird species that typically scavenge carrion e.g. vultures, corvids,
gulls

Projectile(s)

Object(s) expelled from the barrel of a gun. Examples of relevant types
of projectiles are bullets, gunshot, shotgun ‘slugs’, air gun pellets and
BBs.

Primer

A chemical compound that ignites the propellant (e.g. gunpowder)
when struck by a firing pin. Primer may be placed either in the rim of
the case (rimfire) or in the centre of the base of the case (centrefire).

[gun] barrel

A barrel is the metal tube that the projectile travels through as a result
of pressure from burning gunpowder, compressed air, or other like
means. The barrel also guides the projectile in the intended direction.

Hunting

Pursuing and killing live quarry using a gun.

Sports shooting

Shooting at any inanimate (non-living) target with a gun. Includes
practice, or other shooting, performed in preparation for *hunting’.
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Examples of relevant types of targets are ‘clay pigeons’, paper targets,
biathlon targets, silhouettes etc.

Wildfowling

The hunting of wildfowl, particularly ducks, geese and waders.

Small game

For example, waterfowl, pheasants, partridges, hares, squirrels, musk
rats, beavers, rabbits, foxes, racoon dogs, wild cats, martens, badgers,
polecats etc.

Large game

For example, roe deer, chamois, mouflon sheep, fallow deer, sika deer,
ibex, moose, brown bear, wild boar, red deer, seals, wolf, jackal etc.
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Preface

The preparation of this Annex XV restriction report on lead in shooting, hunting and fishing
was initiated based on Article 69(1) of the REACH Regulation at the request of the European
Commissiont.

The proposal has been prepared using version two of the Annex XV restriction report format
and consists of a summary of the proposal, a report setting out the main evidence justifying
the proposed restriction and Appendices with more detailed information and supporting
analysis.

ECHA (hereafter referred to as the Dossier Submitter) would like to thank the many
stakeholders that made contributions to the call for evidence (3/10/2019 until 16/12/2019),
the stakeholder workshop on lead in shooting and hunting held in February 2020 and the
fishing round table held on 18 November 2020.

This version of the report has been reviewed for confidential information and any such
information has been redacted.

! https://echa.europa.eu/documents/10162/13641/rest lead ammunition COM request en.pdf
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Executive summary

The proposed restriction aims at ‘addressing the risks for human health and the
environment posed by the use of lead in ammunition, i.e. gunshot used in terrains other
than wetlands, bullets and pellets used both in wetlands and in terrains other than
wetlands, as well as of lead in fishing tackle’ as per the request of the Commission

(EU Commission, 2019)2. The restriction proposal is complementary to the existing
restriction on the use of lead gunshot in wetlands.

Since ‘ammunition’ is a generic term describing one or more components (e.g. primer,
propellant, projectiles and casing), the Dossier Submitter clarified with the Commission that
the scope of the request is on the placing on the market and the use of lead in
projectiles used in firearms and airguns, for (civilian) outdoor activities. Therefore,
the use of lead in other ammunition components such as primers, propellants or casings are
outside the scope of this Annex XV restriction report and the restriction proposal.

In addition, military uses of lead projectiles, along with other similar non-civilian uses of
lead projectiles such as by the police, security services and customs forces, are also outside
the scope of the restriction proposal. It should nevertheless be noted that the use of lead in
full metal jacket ammunition (a type of bullet used by the military, police and security
services), which can sometimes be used for hunting, is within the scope of the restriction
proposal in case of civilian use.

Indoor uses of lead projectiles are also excluded from the scope. The exhaustive list of uses
excluded from the scope of the restriction proposal is available in Table 1-1.

Regarding the use of lead in fishing tackle, the scope includes tackle used for both
recreational and commercial fishing irrespective of whether these take place in freshwater
(i.e. in rivers, lakes and ponds), estuarine or marine environments. In addition, as fishing
sinkers can be either purchased from a retailer or manufactured directly by consumers (also
known as ‘home-casting’), the use of both purchased and home-casted fishing tackle
containing lead is in the scope of the Annex XV report and proposed restriction.

Following these clarifications, the Dossier Submitter identified relevant lead projectiles and
fishing tackle, and the articles were split into a series of different uses after considering the
technical function of lead, the operational conditions and the potential for substitution with
alternatives. The Dossier Submitter further subdivided the uses in different supply chains,
type of lead article and operating conditions.

An example of this approach is the differentiation between the use of lead gunshot at
shooting ranges (e.g. for shooting at clay pigeons) versus the use of lead gunshot for
hunting. These uses have similar technical requirements and substitution profiles but
involve different operational conditions (e.g. number of shots fired, possibility to implement
risk management measures), and affect different actors.

The uses assessed by the Dossier Submitter as well as the uses excluded from the scope
are listed in Table 1-1.

2 https://www.echa.europa.eu/documents/10162/13641/rest lead ammunition COM request en.pdf/f607c957-
807a-3b7c-07ae-01151001d939
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Table 1-1: Overview of the uses assessed, and uses out of scope

Sector of use Use # Use in scope of the Annex XV restriction investigation
Hunting 1 Hunting with shot shell ammunition
2a Hunting with bullets - small calibrel!l

2b Hunting with bullets - large calibre

Sports shooting 3 Outdoor sports shooting with shot shell ammunition

4 Outdoor sports shooting with bullets

5 Other outdoor shooting using air rifle/gun/pistol
Shooting with 6 Other outdoor shooting activities incl. muzzle-loaders, historical re-
historical weapons enactments
Fishing 7 Lead in fishing sinkers and lures

8 Lead in fishing nets, ropes and lines (where lead in

embedded/enclosed in the fishing nets, ropes and lines)

The following uses are out Indoor shooting!3, police, law enforcement, military applications,
of scopel?l: protection of critical infrastructure, commercial shipping or high-

value convoys, soft-target and public space protection, security
purposes, technical testing and/or proofing, testing and
development of materials and products for ballistic protection,
forensic, medical, historical and other technical research or
investigation.

Notes:
[1] this use includes hunting with airgun
[2] uses out of the scope as per the Commission request (EU Commission, 2019)3, and subsequent clarifications

[3]: should be understood as inside a building.

Irrespective of the source of lead release to the environment, its hazard (particularly its
hazard via ingestion) is similar. Therefore, a single generic environmental risk assessment
was conducted for all uses that could result in primary and secondary poisoning of wildlife
(with a focus on birds). This was done on the basis that it was not practicable or meaningful
to disaggregate the risks to birds resulting from the different uses. Other risks relevant for
the sport shooting sector only, as for example risks to livestock (ruminants) and the soil
compartment in general, were also assessed at a qualitative level.

The hazards of lead, as well as its toxicokinetics (i.e. bioavailability and absorption) are in

3 https://www.echa.europa.eu/documents/10162/13641/rest lead ammunition COM request en.pdf/f607c957-
807a-3b7c-07ae-01151001d939
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general well understood and documented for the environment. Ingestion of lead objects by
birds (including lead projectiles and fishing sinkers and lures) results in a range of acute and
chronic toxicological effects (including death) dependent on the quantity of lead ingested
and the body weight of the animal. Numerous studies have reported incidences of the
ingestion of lead projectiles and fishing tackle.

The principal routes by which animals are exposed to lead from ammunition or fishing tackle
are:

- primary ingestion (primary poisoning) defined for the purpose of this report as
the ingestion of any lead object directly from the environment through normal
feeding or foraging activity (e.g. mistaking for grit);

- secondary ingestion (secondary poisoning) defined for the purpose of this
report as the indirect ingestion of any lead object via the consumption of food (e.g.
embedded fragments in prey or carrion).

The primary ingestion route is relevant for bird species that feed in nearshore soils and
sediments or that rely on the ingestion of grit or stones to grind their food. For example,
lead gunshot and split shot sinkers* may appear similar to grit or food items such as seeds
(cf. Figure 1-1). Further to direct ingestion, predatory or scavenging birds (as well as other
wildlife) are at risk of secondary poisoning through eating contaminated animals (e.g. a
dead animal or a fish) that have lead gunshot, bullet, or fishing tackle embedded in their
tissues or digestive tract (or where embedded or ingested lead objects results in elevated
tissue concentrations through dissolution).It is not only small sized lead object that can be
ingested. Various lead objects including bullets and other projectiles, but also sinkers and
lures up to 50 g (and even more for some types of birds), have been found in the gizzards,
or digestive tracts of birds.

Figure 1-1: Why lead can be mistaken for food by birds

Figure legend: These photos are identical except that the eight lead split shot sinkers are circled in the second photo.
They are nearly indistinguishable from the surrounding gravel. Photo courtesy of New York State Department of
Environmental Conservation (Schroeder, 2010)

Lead gunshot, and other lead projectiles (e.g. bullets), that remain in the environment after
use are available to be ingested. Lead fishing tackle is also frequently lost during use and

4 Split shot sinkers are round sinkers with a small slot through a portion of it. Split shot sinkers range
from 0.01 g to 4.8 g in weight. The smallest split shots (<£0.06 g) are often referred as ‘dust split
shots’.
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affects birds in the same way as lead gunshot and projectiles if ingested. In addition, some
contemporary fishing practices, and some fishing tackle suppliers, encourage the deliberate
release of lead sinkers to the aquatic environment in some circumstances (termed as
‘dropping the lead’) to ensure a better catch rate.

The use of lead ammunition and fishing tackle remains widespread in Europe despite its well
documented hazard properties and adverse effects on both wildlife and human health.
Approximately 97 000 tonnes of lead are dispersed every year in the environment: 79%
from sports shooting, 14% from hunting and the rest from fishing activities. Assuming
current releases, and if no further regulatory action was taken, approximately 1.94 million
tonnes of lead would be released to the environment over the next 20 years.

Table 1-2 gives a summary of the identified risks and estimated lead releases to the
environment for all the uses.

Environmental risk characterisation is based on a weight of evidence approach underpinned
by key case studies on (i) poisoning or mortality of birds after lead projectile or sinker/lure
ingestion, (ii) lead concentration in bird tissues after ingestion of lead objects (including
comparison with threshold value for specific adverse effects), (iii) lead concentrations in the
soils of shooting ranges, iv) poisoning of livestock. Risks to surface water and groundwater
were assessed under the humans via the environment route.

The Dossier Submitter estimates that, in the EU, at least 127 million birds are at risk of
primary poisoning of lead gunshots, 14 million because of secondary poisoning arising from
the ingestion of lead gunshot or other lead projectiles, and seven million because of
ingestion of fishing sinkers and lures.

Lead is not only hazardous for the environment; it is also toxic to humans of all ages and
affects various organs. The detrimental health effects of lead are well documented. The
range of reported adverse effects includes neurodevelopmental effects, cardiovascular
diseases, impaired renal function (including chronic kidney disease - CKD), hypertension,
impaired fertility and adverse pregnancy outcomes. However, the greatest public health
concern is the neurodevelopmental toxicity of lead in children aged seven and younger.

Lead can accumulate in the body, primarily in the skeleton, and is then released gradually
back into the blood stream, even if lead exposure has already ceased. This legacy effect
may last for months to years after exposure cessation.

Human exposure to lead occurs via two main routes: inhalation and ingestion. Inhalation
exposure may occur during (i) the shooting of gunshot and projectiles, and (ii) the melting
of lead for the home-casting of gunshot, projectiles and fishing tackle via lead fumes and
dust. Ingestion of lead (as small objects or dust) may happen via (i) direct ingestion,
mouthing or chewing, or (ii) via hand to mouth exposure when manipulating lead gunshot,
projectiles or fishing sinkers and lures.

Human ingestion of lead may also occur via the consumption of game meat hunted with
lead gunshot or projectiles, as the existing best practices to handle hunted game meat do
not eliminate lead in game meat>®.

In terms of human risk characterisation, the Dossier Submitter is reflecting the human

5 Current EU food regulations do not set a maximum permissible level of lead in wild game intended for
consumption. However, should such a level be set, this would not be fully protective as it would not affect exposure
of lead via game meat that is consumed outside of the market (i.e. own use, use by friends or family). This
measure is also not fully protective for wildlife as the entrails left after the hunt could still contain lead and would
contribute to the exposure to lead for raptors and scavengers.
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health risk associated to the game meat consumption by calculating the effect of the PbB
level increment with respect to:

- Loss of IQ points in young children,
- % increase in the prevalence of chronic kidney disease (CKD) in adults, and
- increase in systolic blood pressure in adults.
The Dossier Submitter estimates that in any given year about 1 million children are
vulnerable to lead exposure.

Except for game meat consumption, the available information is not sufficient to properly
quantify the risks to human health from the assessed uses. In the absence of adequate
data, the risks to human health associated with the use of lead gunshots, projectiles and
fishing tackle are essentially described and assessed in a semi-quantitative manner. The
risk assessment is underpinned by various studies reporting potential and actual incidence
of lead exposure, as well as elevated blood lead levels observed after shooting, ingestion of
lead fishing tackle, or home-casting activities. Where European studies were not available,
the Dossier Submitter considered data generated outside Europe.

The Dossier Submitter does not identify any risk to human health or the environment
associated with the use of lead in fishing nets, ropes and lines where lead is
embedded/enclosed. Therefore, no restriction is proposed for use 8 (Table 1-2).

Nevertheless for all the other uses assessed in Table 1-2, the Dossier Submitter concludes
that (consistent with the final RAC opinion of the use of lead gunshot in wetlands and other
restrictions on lead), the use of lead in gunshot, bullets, projectiles, fishing lures and
sinkers poses a risk to wildlife, livestock, environment and human health that is not
adequately controlled, and needs to be addressed at the EU level.

Some Member States, or regions, have enacted legally binding national measures
prohibiting the use of lead in hunting, outdoor shooting or fishing to reduce lead emissions
and exposure. Notwithstanding these efforts, only Union-wide measures will effectively curb
lead emissions, and exposure and address the identified risks.

The four main justifications for an EU-wide restriction measure are:

1. To ensure a harmonised high level of protection of the environment and human
health to address the risks identified.

2. To address the lack of EU wide commitment to fulfil the EU Birds Directive, and the
AEWA and CMS Raptors MOU® agreements towards the protection of birds and their
habitats.

3. To ensure the free movement of goods within the Union.

4. To ensure a level playing field for all engaged in sports shooting within the EU.

To address the risks, the Dossier Submitter conducted an analysis of risk management
options (RMOs) identifying for each use the most effective (i.e. target, risk reduction and
proportionality to the risk) practical, and monitorable measure(s). The RMOs assessed
included regulatory measures under REACH and other existing EU legislation as well as
other possible Union-wide RMOs such as voluntary measures, training to obtain
hunting/fishing licences, etc.

The Dossier Submitter assessed the overall risk reduction potential and the socio-economic
impacts of the proposed restriction options for each sector (hunting, sports shooting, fishing
and other outdoor-uses), and took into account the potential interlinkages between those

¢ https://www.cms.int/raptors/en/legalinstrument/birds-prey-raptors
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sectors (for example, when lead projectiles are used both for hunting and sports shooting).

As a result, the Dossier Submitter is proposing a restriction comprising three main types of
measures:

1. A ban on placing on the market combined with a ban on using lead articles where
their use will inevitably result in releases to the environment, irrespective of the
conditions of use, and where suitable alternatives are available (i.e. technically,
economically feasible and resulting in an overall reduction of the risk for human
health and the environment). For some of these uses, a transitional period is
proposed to allow sufficient time for stakeholders to comply with the restriction. This
includes a ban on the placing on the market and use of lead gunshot for any
purpose.

2. Where a ban on placing on the market would disproportionality affect uses outside of
the scope of the proposed restriction a ban on the use only is proposed.

3. An obligation for the retailers to inform consumers at the point of sale about the
phase out timelines for uses of lead in ammunition and fishing sinkers as well as
information on the presence, toxicity and risk of lead to human health and the
environment. Retailers will also be obliged to inform customers about alternatives to
lead-containing articles (fishing tackle, gunshot, projectile). This requirement is built
on recent studies that highlight that importance of hunters and fishers awareness for
changing purchasing behaviour.

In addition, where a ban on placing on the market or on use would be disproportionate, or
where releases to the environment could be minimised using appropriate RMMs, the Dossier
Submitter proposes conditional derogations, with an obligation to comply with strict
operational conditions at the point of sale or at the point of use, respectively. The
derogation would be accompanied by a reporting requirement to monitor the effectiveness
of the operational conditions and improve the quality of information available to assess the
risks from uses of lead in the future. The granting of derogations as well as the reporting
requirement will be done at the level of EU Member States.

Specifically, the largest volumes of bullets placed on the market are for sports shooting,
where the Dossier Submitter has concluded that the risks can be managed via the use of
RMMs (i.e. shooting in designated sports shooting range with appropriate containment
measures in place). Therefore, a ban on placing on the market of projectiles other than
gunshot is not proposed if the risk is controlled at the point of use.

The derogation for continued use of lead gunshot for sports shooting (identified as
‘COMPLEMENTARY OPTION’ in Table 1-2) is presented as an option in case policy makers
would not wish to impose a ban on lead gunshot for sports shooting (either on the placing
on the market or on the use). The intention of this option is to retain a degree of control
(and harmonisation) over the conditions of continued use. The derogation outlined as
‘COMPLEMENTARY OPTION’ would set minimum standard of RMMs at sites using lead
gunshot and would introduce obligations for Member States to properly identify and license
only those athletes that have a legitimate need to use lead gunshot (for example to train for
or participate in international competitions). In addition, this derogation would be
accompanied by a labelling requirement for the supplier and a reporting requirement for the
Member States which would grant such a derogation. This will allow the Commission to
monitor the continued use of lead gunshot in different EU Member States and facilitate the
enforcement of the derogation.

It is important to note that this complementary option is not as effective in controlling the
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identified risks as a ban on use (identified as ‘PREFERRED OPTION' in the Table 1-5),Table
1-2), but may be considered more proportionate with regard to its socio-economic impacts
on internationally competing athletes, should the rules of these competitions continue to
require the use of lead gunshot.

Table 1-2 presents for each use, the main risks identified, the estimated releases to the
environment and the proposed restriction option.

P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | echa.europa.eu



ANNEX XV RESTRICTION REPORT - Lead in outdoor shooting and fishing

Table 1-2: Uses overview including annual releases to the environment, main risks identified and proposed restriction

Sector

Use

#

Use title

Main risk(s) identified

Estimated releases
to the
environment

[tpa, in 2020]

Restriction option(s) proposed

Hunting with shot shell | - Primary and secondary poisoning of 14 000 - 16 000 Ban on placing on the market and using - associated with a
ammunition wildlife (birds) transition period (5 years to be confirmed)
1
- Humans via consumption of game meat + Information obligation at the point of sale (retailer duty).
+ Labelling obligation (supplier duty)
Hunting with bullets - - Secondary poisoning of wildlife (birds) 16 - 26 Ban on using - associated with a transition period (5 years
E‘ small calibre to be confirmed)
] 2
E a + Information obligation at the point of sale (retailer duty).
T + Labelling obligation (supplier duty)
Hunting with bullets - - Secondary poisoning of wildlife (birds) 110 - 142 Ban on using - associated with a transition period (18
large calibre . . months to be confirmed)
b - Humans via consumption of game meat
. . + Information obligation at the point of sale (retailer duty).
- Humans in case of home casting
+ Labelling obligation (supplier duty)
Outdoor sports - Primary poisoning of wildlife (birds) 35 000 PREFERRED OPTION: Ban on placing on the market and
shooting with shot N . using — associated with a transition period (5 years to be
- - Secondary poisoning of livestock - .
shell ammunition . = confirmed) - i.e. same as use 1
o (ruminants) via silage grown on
-5 shooting ranges/ areas used as AND
° .
agricultural land
2 3 & [COMPLEMENTARY OPTION: Conditional derogation under
: - Humans (via environment) from strict conditions
o . .
drinking water and food
Ig-_ ing water + Information obligation at the point of sale (retailer duty).
1)
+ Labelling obligation (supplier duty)
+Reporting]
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Main risk(s) identified Estimated releases Restriction option(s) proposed
Sector to the

Use title environment

[tpa, in 2020]

4 Outdoor sports - Ingestion of contaminated soil in the 42 000’ Conditional derogation under strict conditions (at the point
shooting with bullets backstop berm area by livestock of sale and point of use), otherwise: ban on using -
(ruminants) on shooting ranges/ areas associated with a transition period depending on the
. used as agricultural land calibre:
Other outdoor shooting
5 | using air - Humans in case of home casting - Small calibre: 5 year-transition period
rifle/gun/pistol - Humans (via environment) from -  Large calibre: 18 month- transition period
drinking water and food
. 9 + Information obligation at the point of sale (retailer duty).
_ Other outdoor shooting
g 8 g 6 activities incl. muzzle- + Labelling obligation (supplier duty)
H £ gs loaders, historical re-
w =3 enactments
Lead in fishing sinkers - Primary and secondary poisoning of 3 000 Ban on placing on the market and using - associated with a
and lures wildlife (birds transition period depending on the type and weight of the
(birds) (2 000 - 7 000) . reirion] Bl i e
. . sinkers and lures:
- Humans in case of home casting
- Sinkers and lures < 50 g: 3 year-transition period
o
£ 7 - Sinkers and lures > 50 g: 5 year-transition period
<
i?. - Wire: no transition period
+ Ban on the use with drop off techniques (no transition
period)
+ Information obligation at the point of sale (retailer duty).

7 For specific uses as shooting using air rifle/gun/pistol and shooting activities incl. muzzle-loaders, historical re-enactments, it was not possible to estimate
the specific single release
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Main risk(s) identified Estimated releases Restriction option(s) proposed

to the
ety Use title

environment

[tpa, in 2020]

Lead in fishing nets, - No risk to birds or other taxa identified. 3000 No restriction proposed.
opes and lines (where
|re:d in I (wher - No risk to human health identified (2 000 - 4 000)

embedded/enclosed in
the fishing nets, ropes
and lines)

Note: as a visual aid for the reader, the proposed restrictions including a comprehensive ban on placing on the market and using are identified with a red background in the last
column of the table. Restriction proposal without a ban on placing on the market are in yellow and blue. The blue background indicates that conditional derogation are
proposed.
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The Dossier Submitter assessed the overall risk reduction potential and the socio-economic
impacts of the proposed restriction for each individual sector and use affected and
concluded that the proposed restriction is effective in terms of net risk reduction, and
proportionate in terms of costs.

The proposed restriction is indeed estimated to result in a cumulative emission reduction of
approximately 1.7 million tonnes of lead over the 20-year period following its entry into
force. This represents a reduction of 88% of the quantified emissions of lead that would
have occurred in the absence of the proposed restriction.

As regards human health, the most important and most robustly quantified impacts relate
to the protection of children of households that frequently consume game meat. Under
plausible assumptions, it is estimated that the ban of large-calibre lead bullets and lead
gunshot could avoid IQ loss in about 7 000 children per year, corresponding to a welfare
loss of roughly €70m. A less robust estimate was made for the reduced risk of CKD in about
1 150 individuals. A tentative valuation value of €7.5m to €75m.

In addition, the alternatives identified have in general a better environmental footprint® than
lead.

The cost-effectiveness of avoided emissions (where possible and meaningful to quantify)
was estimated to range between 6 €/kg and 3 240 €/kg per kg of lead release avoided
depending on the affected sector (Table 1-3). Overall, the restriction appears to be more
cost-effective than previous REACH restrictions which were addressing similar human health
concerns, but less cost-effective than the restriction on the use of lead in wetlands, which
had a central cost-effectiveness estimate of 25 €/kg of lead emission avoided.

The costs of the labelling requirement could not be quantified but are minor in comparison
to other costs estimated.

8 Considering the following elements: Toxicity and risk for the human health, Toxicity and risk for the
environment (both aquatic toxicity and wildlife ingestion), Sourcing of the raw material (extraction vs
recycling), Resource depletion (water, energy, chemical) and Emission of Greenhouse gases
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Table 1-3: Effectiveness of the proposed restriction

Emission Total costs Cost Reference in
reduction over [20-year] effectiveness the report
[€/kg avoided
releases]

Hunting with shot 279 000 tonnes €1 242 million 6 €/kg Section 2.5
Hunting with 480 tonnes €708 million 3 240 €/kg Section 2.5
small calibres
bullets
Hunting with 2 440 tonnes €260 million 146 €/kg Section 2.5
bullets for large
calibres
Sports shooting 1 400 000 tonnes | €6 100 - 12.44 €/kg section 2.6

€ 10 500

milliont?]
Fishing 48 300 tonnes €9 300 million 193 €/kg Section 2.8

(20-year NPV)
Total ~ 1 700 000 - - -
tonnes

Note: [1] based on a 40 year period of analysis

In addition, Table 1-4 presents a summary of the main costs and benefits of the proposed
restriction for the different uses.
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Table 1-4: Costs benefits of the proposed restrictions for the different uses

Sector Use Main costs identified Main benefits identified
Use title

of use # (i.e. negative impacts) (i.e. positive impact)

Hunting with shot Cost to hunters in the order of €86 million (annualised) On average: 14 000 tpa of lead releases avoided.

shell ammunition
Reduce and prevent lead accumulation/availability in the

habitats for species at risk of lead poisoning via primary and
Hunting with bullets | Cost to hunters in the order of €49 million (annualised) secondary routes.

2a .
- small calibre Avoid the mortality of 1.2 million birds annually, valued at

€114 million, due to direct ingestion of lead shot (this includes

Hunting with bullets | Cost to hunters in the order of €18 million (annualised) a limited number of species only for which mortality rates could
be estimated and monetisation done).

- large calibre
Avoid exposure to lead for humans (via diet), quantified impact
€ 70 million euro per year for IQ loss and € 7.5-75 million per
year in chronic kidney diseases (shared benefit across use 1
and 2b).

Overall positive impact expected on the environmental footprint
of sinkers and lures, despite the risk to potentially create
another littering issue in the environment (inherent to the

2b fishing practice), depending on the type of alternative used.

Hunting

Positive impact on wildlife, ecosystem, and associated leisure
activities.

EU Birds Directive, AEWA and CMS Raptors MOU® commitment
fulfilled.

Total societal benefit: € 191 -260 million (annualised).

9 https://www.cms.int/raptors/en/legalinstrument/birds-prey-raptors
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Sector Use Main costs identified Main benefits identified

Use title

of use # (i.e. negative impacts) (i.e. positive impact)

Outdoor sports Cost of implementing RMMs across all affected sites in the On average: 35 000 tpa of lead releases avoided.
3 shooting with shot EU27: € 320 -550 million (annualised)

. Reduce and prevent lead accumulation/availability in the
shell ammunition

habitats for species at risk of lead poisoning via primary and

o

£ secondary routes.

° Outdoor sports

] ; ) Avoid mortality due to sub lethal effects of birds and other

= 4 shooting with

" taxa.

[0 bullets

E Avoid exposure to lead for ruminants (via soil).

o

@ Other outdoor Avoid exposure to lead for humans (via environment) from
5 shooting using air drinking water and food.

rifle/gun/pistol EU Birds Directive and AEWA MOU commitment fulfilled.

Total societal benefit: unquantified.
Other outdoor q

shooting activities
incl. muzzle-
loaders, historical
re-enactments

Shooting with
historical
weapons

a
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Fishing

Use
#

Use title

Lead in fishing
sinkers and lures

ANNEX XV RESTRICTION REPORT - Lead in outdoor shooting and fishing

Main costs identified

(i.e. negative impacts)

Monetised costs: at least €364 million (annualised) including
€11 million for the EU industry compliance cost.

It represents €30 additional expense per fisher per year (i.e.
3% of the average yearly fishing budget of a fisher)

Potentially up to 100 workers in SMEs at risk of losing their job.

Main benefits identified

(i.e. positive impact)

Reduce and prevent lead accumulation/availability in the
habitats for species at risk of lead poisoning via primary and
secondary routes.

On average: 2 400 tpa of lead releases avoided.

Avoid mortality due to sub lethal effects of birds and other
taxa.

Positive impact expected on children health if the lead home-
casting activity decreases as expected (not quantified).

Overall positive impact expected on the environmental footprint
of sinkers and lures, despite the risk to potentially create
another littering issue in the environment (inherent to the
fishing practice), depending on the type of alternative used.

Positive impact on wildlife, ecosystem, and associated leisure
activities.

EU Birds Directive and AEWA MOU commitment fulfilled.

Total societal benefit: unquantified.
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In conclusion, the Dossier Submitter finds that the proposed restriction is practical,
enforceable and monitorable for each individual sector and use affected.

The proposed restriction is practical and implementable because where a ban on placing on
the market and/or use is proposed, alternatives already exist, and are for most uses already
broadly available, technically and economically feasible.

The transition periods and derogations for certain uses are proposed with the aim to
minimise costs to society, without unnecessary delay of the emission reduction. The
transition periods proposed will ensure that producers, retailers and consumers will have
sufficient time to transition to suitable alternatives including the time needed to scale up
production capacity.

Information at the point of sale and/or labelling are proposed for uses where there is a
transition period before further action enters into force (e.g. a ban on use). This
requirement should be seen as a ‘change-management’ element, which aims at (i)
increasing consumer awareness of the hazard and risk of lead, and (ii) preparing end-users
to change their purchasing behaviour. A labelling requirement is only proposed where a ban
is proposed solely on the use.

The proposed conditions for the sports shooting are also practical as demonstrated by the
existing examples in Norway, Denmark, Sweden and the Netherlands were limitations on
the use of lead shot for clay target shooting have been implemented successfully. Bullet
traps have been found to capture lead effectively and have been signalled at many ranges
throughout the EU.

For the above reasons, the proposed restriction is therefore considered implementable and
manageable.

The main components of the proposed restriction are also enforceable, and the scope of the
proposed restriction is clear and unambiguous. Experience with enforcing restrictions on
non-lead rifle ammunition already exists in various areas in the EU, and existing methods to
enforce existing ban on gunshot and projectiles could also be used for the inspection of
restriction on lead fishing tackle (e.g. ICP-MS testing to check the presence of lead).

The ban on placing on the market proposed for uses #1, #3 and #7, in addition to a ban on
use will facilitate the enforceability of the restriction. Indeed, spot checks of imported goods
(at customs), but also manufacturer and retailer site inspections are simpler than an
enforcement at the point of use. Nevertheless, enforcement on site of use could be
performed by the relevant national enforcement authorities for fishing, hunting or sports
shooting matters. These inspectors, usually fisher/shooters themselves or used to perform
such inspections (licence, equipment, etc.), are assumed to be knowledgeable and skilled to
recognise lead articles, drop-off techniques or equipment in the case of fishing for example.

With regard to lead in fishing tackle, a ban on using lead fishing tackle cannot be
dissociated from a ban on placing on the market. From a practical point of view, it is easier
to check compliance with a ban on placing on the market rather than a prohibition of use.
However, a ban on using lead fishing sinkers and lures is considered necessary to
discourage the use of home-casted lead fishing tackle. If the use of lead in fishing tackle
continues to be permitted, it could indeed provide a greater incentive for casting at home,
which could also create a bigger issue in term of human health than the current situation.
Home-casting of lead fishing sinkers and lures may indeed become particularly attractive for
fishers if the price of non-lead fishing tackle in shops and internet webstores rises.

The role of enforcement at all levels of the supply chain (including at the spots of use) is
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crucial to ensure a level playing field and a fair competition for EU manufacturers, whilst
achieving the release reduction expected from the proposed restriction, and ensuring that
the overall expected net risk reduction (both for the environment and the human health)
can be achieved.

Finally, monitoring of the effectiveness of the proposed restriction (including compliance)
could be achieved through various methods. The most conclusive method is to measure the
prevalence of ingested or embedded lead gunshot, projectiles or fishing tackle in species at
risk over time. Many of the current studies highlighting the problem of lead poisoning in
various bird species use this method and it can readily be adapted to monitor the
effectiveness of the proposed restriction.

The presence of alternatives to lead on the market could also be monitored using market
survey or mystery shopping.

Finally, in case the derogation for continued use of lead gunshot for sports shooting
(Complementary Option) is preferred to an outright ban, the reporting requirement will
allow the Commission to monitor the continued used of lead gunshot in different EU Member
States. This requirement will also facilitate the enforcement of the sports shooting uses by
identifying the designated locations where lead gunshot can be used under strict conditions.

The proposed restriction entry is the following:
Short title:
Restriction on the placing on the market and use of lead in outdoor shooting and fishing.

Scope description:

The text of the proposed entry in Annex XVII (proposed restriction) has been carefully
drafted to describe the intention of the Dossier Submitter. The final legal wording (i.e. to
update Annex XVII of REACH) would be decided by the European Commission, and would
need to take into account the existence of an already binding restriction on the use of lead
in gunshot in wetlands.

Some elements of the proposal are presented in square brackets [....]. This is intended to
indicate that either this element of the conditions of the restriction is (i) included on the
basis of a preliminary conclusion that is subject to a review by the Dossier Submitter during
the opinion-making phase (i.e. after the consultation) or (ii) that the element is not
preferred by the Dossier Submitter, but may be favoured by the decision maker.

The elements in green font present an optional derogation, the four elements work only in
conjunction with each other.

For the purposes of the Committees’ opinion development, the restriction entry could be
split in separate entries for fishing, gunshot and other types of projectiles.
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Table 1-5: Proposed restriction entry

Designation of
the substance

Lead and its
compounds

Conditions of the restriction

1. Shall not be placed on the market in a concentration equal or greater than

1 % w/w:

a. in fishing sinkers and lures
b. in fishing wires

Cc. in gunshot

2. Shall not be used, in a concentration equal or greater than 1 % w/w:

a.
b.
C.

d.

in fishing sinkers and lures
in fishing wires
in gunshot

in any other projectiles not defined as a gunshot

3. Shall not be used, in a concentration equal or greater than 1 % w/w, in
fishing sinkers where the combination with any fishing equipment, rig or
technique release the sinker during use.

4. By way of derogation:

a.

[OPTIONAL DEROGATION (part 1/4): Paragraph 1c shall not apply to
the placing on the market of lead gunshot for sport shooting if:

- the retailer-has a permit, granted by the Member State [where the
article. is placed on the market], to place lead gunshot for sport
shooting on the market]

[OPTIONAL DEROGATION (part 2/4): Paragraph 2c shall not apply to
the use of lead gunshot if:

- the individual has a permit, granted by the Member State, to use
lead gunshot for sport shooting; AND

- the use takes place at a designated location that has a permit,
granted by the Member State, to use lead gunshot for sport
shooting; AND

- the following measures are in place at the designated location:

= Regular [at least once a year] lead shot recovery with
[>90%] effectiveness (calculated based on mass
balance of lead used vs lead recovered in previous
years) to be achieved by appropriate means (such as
walls and/or nets , and/or surface coverage); AND

= Containment, monitoring and, where necessary,
treatment of surface (run-off) water to ensure
compliance with the environmental quality standard
(EQS) for lead specified under the Water Framework
Directive; AND

= [Ban of any agricultural use within site boundary]"]
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Designation of

the substance

Conditions of the restriction

c. Paragraph 2d shall not apply to the use of ‘lead projectiles not defined
as a gunshot' for sport shooting, if the following measures are in
place:

- the use takes place at a designated location for sport shooting
with ‘lead projectiles not defined as a gunshot'; AND

- the following measures are in place at the designated location:

= Regular lead recovery with [>90%] effectiveness
(calculated based on mass balance of lead used vs
lead recovered) achieved by the means of bullet
containment (i.e. bullet traps) AND

= [Ban of any agricultural use within site boundary]

5. Without prejudice to the application of other community provisions on the
classification, packaging and labelling of substances, mixtures, and
articles:

a. Retailers of gunshot, ‘projectiles not defined as a gunshot’, fishing
sinkers and lures of any dimension or weight, and containing lead in
concentrations equal to or greater than 0.3 % w/w, shall ensure that,
at the point of sale, in close proximity, the following information is
clearly and visibly provided to consumers and professionals:

- ‘Contains lead’
- ‘Lead is very toxic to the environment and birds’
- ‘Lead may damage fertility or the unborn child’

- '‘The use of lead in [gunshot outside of wetlands / projectiles /
fishing sinker / lures to be selected as appropriate] will be banned
in the EU from [EiF+TP as specified in paragraph 7]’.

- Lead-free alternatives are available.’

The information listed above shall be in the official language(s) of the
Member State(s) where the articles are placed on the market, unless
the Member State(s) concerned provide(s) otherwise.

b. Suppliers of ‘projectiles not defined as a gunshot’ containing lead in
concentrations equal to or greater than 0.3 % w/w, shall ensure,
before the placing on the market, that product packaging is clearly,
visibly, and indelibly labelled with the information listed in paragraph
5a.

The labelling shall be in the official language(s) of the Member
State(s) where the articles, are placed on the market, unless the
Member State(s) concerned provide(s) otherwise. If the packaging is
too small, and the information listed in paragraph 5a cannot be
provided on the packaging, this information can be provided in fold-
out labels (leaflet); or on tie-on tags.

c. [OPTIONAL DEROGATION (part 3/4): Suppliers of ‘gunshot’ containing
lead in concentrations equal to or greater than 0.3 % w/w, shall
ensure, before the placing on the market, that product packaging is
clearly, visibly, and indelibly labelled with the information listed in
paragraph 5a. In addition, individual cartridges shall be labelled:
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Designation of
the substance

Conditions of the restriction

- 'Contains lead’
‘Not permitted for hunting’.

The labelling shall be in the official language(s) of the Member
State(s) where the articles, are placed on the market, unless the
Member State(s) concerned provide(s) otherwise. If the packaging is
too small, and the information listed in paragraph 5a cannot be
provided on the packaging, this information can be provided in fold-
out labels (leaflet); or on tie-on tags.]

6. [OPTIONAL DEROGATION (part 4/4): Member States shall report on an
annual basis to the Commission:

- the number of permits granted to designated locations in the
Member State under paragraph 4b and their location.

- the number of permits granted to individuals in the Member State
under paragraph 4b.

- the quantity of lead gunshot used in.the Member State under
paragraph 4b.]

7. Entry into force of the restriction:

a.

paragraph 1a and 2a shall apply 3 years from entry into force of the
restriction for sinkers and lures which have a weight equal or less than
50¢g

paragraph 1la and 2a shall apply 5 years from entry into force of the
restriction for all sinkers and lures which have a weight greater than
50¢g

paragraph 1b, 2b and 3 shall apply as soon as possible from entry into
force of the restriction

paragraph 1c, and 2c, shall apply [5 years] from entry into force of
the restriction

paragraph 2d shall apply [18 months] from entry into force of the
restriction for centrefire ammunition with a calibre greater than or
equal to 5.6 mm

paragraph 2d shall apply [5 years] from entry into force of the
restriction for centrefire ammunition with a calibre less than 5.6 mm
and ‘any projectiles not defined as a gunshot’ of any calibre

paragraph 5a shall apply 6 months from entry into force of the
restriction.

paragraph 5b shall apply [18 months] from entry into force of the
restriction.

[paragraph 5c shall apply [5 years] from entry into force of the
restriction. ]

8. This restriction on lead in outdoor shooting and fishing shall not apply to
the following applications: indoor shooting inside a building, police, law
enforcement, military applications, [voluntary military training], protection
of critical infrastructure, commercial shipping or high-value convoys, soft-
target and public space protection, [self-defence], security purposes,
technical testing and/or proofing, testing and development of materials
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Designation of Conditions of the restriction
the substance

and products for ballistic protection, forensic analysis, historical and other
technical research or investigation. (i.e. these applications are outside of
the scope).

9. For the purposes of this regulation:

- ‘centrefire ammunition’ means ammunition where the primer is
located in the centre of the case head or base.

- ‘fishing wire’ means metal in the form of thin thread often cut in
smaller pieces and used as a sinker in certain types of ‘lures’

- ‘gunshot’ means pellets used [or intended for use in quantity] in a
single charge or cartridge for shooting with a shotgun;

- ‘hunting’ means pursuing and killing live quarry using a gun

- ‘lure’ means an object that is used to attract fish or animals, so that
they can be caught. Lures might also have the same technical function
as ‘sinkers’;

- ‘projectile’: means an object intended to be expelled from a gun,
irrespective of the means of propulsion.

- ‘shotgun’ means a smooth-bore gun;

- ‘sinker’ means a weight that is attached to a fishing line or a net to
keep it under the water, or to keep the fishing line, or net, in a certain
position;

- ‘sports shooting’ means shooting at any inanimate (non-living) target
with a gun. It includes practice, or other shooting, performed in
preparation for *hunting’.

10. Member States may maintain national provisions for protection of the
environment or human health in force on [Publications office - please fill in
the date of entry into force of this amending Regulation] and restricting
lead in gunshot, or any other projectiles more severely than provided for
in paragraph 1 to 8).

The Member State shall communicate the text of those national provisions
to the Commission without delay. The Commission shall make publicly
available without delay any such texts of national provisions received.

In addition, some other union-wide measures, other than REACH restriction (cf.
Appendix D), are proposed to support the proposed REACH restriction, for example:

The possibility to incorporate into the national hunting exam (to obtain a hunting
licence) a mandatory module on the hazards of lead and the risks of using lead
ammunition. This could be done at the member state level whenever such hunting
exam takes place.

A collection of a small fee from the fishing licences (whenever existing) in order to
support the change and transition to non-lead alternative of both the consumers and
the EU manufacturers. A fee of 10 cents collected on each licence in Europe would
represent a minor increase of the licence fee, and could potentially generate a
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annual revenue of €1.2 million that could be used to support the R&D effort of
European industry to, and help European manufacturers to transition to non-lead
alternative solutions. This fee could also support an education campaign for
consumers (see next bullet point).

A voluntary education and action campaign from the sector associations (fishing and
trade) targeted to consumers to promote the use of non-lead fishing tackle, and the
recovery and recycling of lead fishing tackle.
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1. Problem analysis

1.1. Background

At the request of the Commission?, ECHA proposed a restriction on the use of lead in
gunshot in wetlands in April 2017. ECHA's scientific committees for risk (RAC) and
socioeconomic analysis (SEAC) completed their opinions on the proposal in August 201811,

In September 2018, as part of the original request of the European Commission to propose
a restriction on the use of lead gunshot in wetlands, ECHA published a report on the risks
from the use of lead in gunshot in terrestrial environments, in other types of ammunition in
any terrain and in fishing tackle (ECHA, 2018b). The report concluded that there is sufficient
evidence that risks from these uses are not adequately controlled to justify additional risk
management.

On 16 July 2019, the European Commission requested ECHA to prepare a follow-up
restriction proposal on ‘the placing on the market and use of lead in ammunition, i.e.
gunshot used in terrains other than wetlands, and bullets used both in wetlands and in
terrains other than wetlands, as well as of lead in fishing tackle, to address the concerns
posed by these articles’ (EU Commission, 2019)12,

The request from the Commission noted that the proposed restriction options should be
targeted at addressing the risks identified for each of the articles concerned.

In January 2021, the REACH Regulation was amended to include the restriction of lead
gunshot in wetlands®3. This assessment, and proposed restriction for lead gunshot in
terrestrial areas, is complementary to the existing restriction on the use of lead in gunshot
in wetlands.

1.2. Scope

Concerns to be addressed:

ECHA (ECHA, 2018b) identified concerns for both the environment and human health from
the use of lead in ammunition and fishing tackle . Therefore, the scope of this Annex XV
report addresses both risks.

Lead in ammunition:

As far as the definition of lead in ammunition is concerned, it is important to note that
ammunition can be used both in firearms or airguns'4. Firearms shoot projectiles by means
of pressured gases resulting from a chemical reaction (combustion) whilst airguns shoot
projectiles by means of compressed air or other gases that are mechanically pressurised
without involving any chemical reaction.

10

https://www.echa.europa.eu/documents/10162/13641/rest lead shot pvc tattoo formaldehyde request redacte
d en.pdf/f8fb716f-6174-4329-623¢c-69d8805a2b0d

11 Details of the restriction on the use of lead on gunshot, including assessment reports, committee
opinions and consultation comments are available on the ECHA website:
https://www.echa.europa.eu/web/guest/registry-of-restriction-intentions/-/dislist/details/0b0236e180c0ac38

12 https://www.echa.europa.eu/documents/10162/13641/rest lead ammunition COM request en.pdf/f607c957-
807a-3b7c-07ae-01151001d939

13 https://eur-lex.europa.eu/legal-

content/EN/TXT/?uri=uriserv%3A0J.L .2021.024.01.0019.01.ENG&toc=0]%3AL%3A2021%3A024%3ATOC

4 Firearms and airguns can also be called using various words such as weapon, gun, handgun, long
gun, pistol, revolver, rifle, etc. which are sub-categories of firearms and airguns. These wording might
be used specifically in this report to refer to a specific type of ammunition or shooting tool.
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Ammunition is a generic term which comprises a wide variety of complex (and less
complex) articles’>. Ammunition may be composed of one or several of the following
components depending on the type of ammunition and the type of firearms or airguns used
to shoot:

- Primer;

- Explosive materials and propellants;
- Projectile(s);

- Cartridge casing.

Some of the above-mentioned ammunition components can contain lead or lead substances
(e.g. lead styphnate is used as a primer whilst lead in a component of brass alloy which is
frequently used in cartridge casing). Nevertheless ECHA (2018b), and the Commission’s
request'® both focussed on lead projectiles (referred to as specific example such as ‘lead
gunshot, bullet, or pellet’), and upon clarification with the Commission, 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.

However, during the investigation, data indicating that the use of lead or lead substances as
primers and propellants in ammunition result in risks that are not adequately controlled
became apparent. Whilst remaining outside of the scope of this restriction proposal, these
conclusions have been documented in this Annex XV report for information.

Lead projectiles are used in many different applications. The focus of the Annex XV report is
on civilian use of ammunition only. Police and military use of ammunition is explicitly
excluded from the scope of the Annex XV report. Nevertheless, the Dossier Submitter is
aware of the strong interaction between civilian and military use of ammunition in terms of
systems design and development, but also in terms of production and production capacity.

Regarding the civilian uses of lead in projectiles, lead projectiles are not only used for
hunting but also for indoor and outdoor sport shooting and other outdoor applications. The
term ‘target shooting’ was used in the investigation report but on further consideration was
deemed to be too broad. Upon stakeholder advice, the term ‘sport shooting’ will be used
instead as this is better understood by stakeholders and covers more precisely the activities
in the scope of the assessment. Only outdoor uses of projectiles are within the scope of the
Annex XV restriction report as per the Commission description in its request (i.e. ‘wetlands
and in terrains other than wetlands’). This means that indoor sport shooting is not within
the scope.

The projectiles in the scope of the Annex XV restriction report can be grouped under the
following two main categories:

- Gunshot to be shot with a shotgun (also referred as ‘gunshot’ for simplicity); where
multiple shots/pellets are contained in a shotshell

- Other types of projectile (single): bullet is the most common example, but it includes
also full metal jacket (if allowed by the local hunting legislation), slug (single
shot/pellet in a shotshell), as well as BB (small metallic ball), air gun pellet, etc.

An example of gunshot and other type of projectiles is presented in Figure 1-1.

15 Cf. Appendix A for examples of ammunitions
16

https://echa.europa.eu/documents/10162/13641/echa annex xv_restriction proposals en.pdf/ed074
24a-328d-88e0-b7c6-412251426582
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Figure 1-1: Examples of gunshot (left hand-side) and other types of projectiles (e.g. bullet
on the right hand-side) within the scope of the proposed restriction

While gunshot can only be shot using firearms, the other type of projectile can be shot
using firearms and airguns.

To summarise, with regard to ammunition, the scope of the proposed restriction is the
placing on the market and the use of lead projectiles used in firearms and airguns,
for (civilian) outdoor activities.

Lead in fishing tackle:

In addition, as per the Commission request!’, the Annex XV report also investigates the
placing on the market and use of lead in fishing tackle in recreational, commercial and
subsistence fishing (cf. Appendix A).

Even if the term *fishing gear’ is more common in the context of commercial fishing, the
Dossier Submitter decided to use the term *fishing tackle’ within this report to designate ‘the
equipment used when fishing for recreational, subsistence or commercial purposes’. In
addition, while the demarcation between recreational and commercial fisheries is reasonably
clear in Europe, the demarcation between subsistence and recreational fishing is absent
(Hyder and J, 2017). Under EU legislation on fisheries, any fishing where catches are sold is
considered commercial. Conversely, where catches are not sold, this activity and its impact
are generally monitored as recreational fishing. Hence in this report the Dossier Submitter
will only talk about recreational and commercial fishing (cf. Appendix A).

There is a large and diverse range of sizes, colours and shapes of fishing tackle made of
lead (cf. Appendix A). The lead fishing tackle of interest in this Annex XV report can be
categorised into three main types, that are further defined in section 2.3.2.3:

- Fishing sinkers and wires (also known as ‘fishing weights’)

- Fishing lures (including jigs)
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- Fishing nets, ropes and lines where lead in embedded/enclosed in the fishing nets,
ropes and lines

The scope of the Annex XV report will cover the placing on the market and the use of these
three types of tackle for recreational and commercial activities. Both fishing in freshwater
(i.e. in rivers, lakes and ponds) and in marine water (i.e. in the sea) are within the scope of
this work.

Finally, the understanding of the Dossier Submitter is that the Commission’s request does
not cover the manufacture/production of ‘fishing tackle and ammunition’ (at industrial
sites). These ‘industrial’ uses have therefore not been considered as candidates for
restriction and are not assessed in this Annex XV report.

Nevertheless, the preparation/manufacturing/processing of fishing tackle or lead bullets at
home, or in ‘non-industrial’ settings, (called ‘home-casting’ in this report) was further
investigated as the ECHA investigation report (ECHA, 2018b) concluded that risks from this
activity may not be adequately controlled.

The Dossier Submitter identified that the casting of lead bullets and lead fishing tackle
activity in ‘non-industrial’ settings presents a concern both for human health and the
environment. These activities, either performed by the general public in a private setting (at
home), or at larger scale in ‘garage’ type settings or in the backrooms of fishing shops, are
carried out without the supervision of the usual national OSH, and industrial emission
supervisions and regulations. In addition, the fishing tackle and ammunition produced via
‘home-casting’ contributes also to the overall quantity of lead fishing tackle released to the
environment while hunting, or fishing. In addition, the effects of different risk management
options on the prevalence of home casting is relevant to consider as part of their
effectiveness (in reducing identified risks). Therefore, for all these reasons, the assessment
of the risks associated with ‘home-casted’ lead fishing tackle and lead ammunition is within
the scope of the Annex XV report.

Finally, from a geographical point of view the scope of the Annex XV report is limited to the
European Union composed of 27 Member States as of 2020. It is also referred as ‘EU27-
2020’ in this document.
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1.3. Identity of the substances, physical and chemical properties

1.3.1. Substance identification

This Annex XV report concerns the use of zero-valent lead massive (particle diameter = 1
mm) or lead alloys used in gunshot, bullets and fishing tackle, and addresses risks to both
human health and the environment.

Lead massive is currently the only lead substance (lead compound) associated with use as
gunshot, bullets or fishing tackle, including its use as a constituent in lead-containing alloys
(which are ‘special mixtures’ under REACH). However, as the adverse effects resulting from
lead exposure are ultimately mediated by dissociated / dissolved lead ions, which could be
from any lead compound, the proposed restriction also extends to the use of other lead-
containing substances, irrespective of whether they are known to be used in ammunition or
fishing tackle or not. As a necessary consequence, the identity of these *hypothetical’ lead-
containing substances are not elaborated in this Annex XV report.

Whilst it is considered to be unlikely that other lead-containing substances would be used as
a substitute for lead massive (or lead alloys) in ammunition or fishing sinkers, this approach
is analogous to the previous Annex XV reports for lead in gunshot in wetlands, lead in
jewellery and lead in consumer articles and is intended to prevent ‘regrettable substitution’
of lead with other lead substances to circumvent the objectives of this proposed restriction.

Table 1-1: Identification of lead

Identifier

EC Number 231-100-4
EC name Lead

CAS number 7439-92-1
Molecular formula Pb
Molecular weight range 207.1978
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1.3.2. Physical chemical properties

The main physical chemical properties of lead are summarised below, in Table 1-2 based on
information from REACH registration dossiers.

Table 1-2: Relevant physical chemical properties of lead.

Property

Physical state at
20°C and 1013
hPa

Melting / freezing
point

Boiling point

Relative density

Water solubility

Flammability

Explosive
properties

Oxidising
properties

Results

Lead is available on the market in
both powder and massive forms. In
both forms it is a solid, grey-blue
element.

The melting point has been
determined with a representative
sample to be 326 °C (study result,
EU A.1 method).

The test item has no boiling point at
atmospheric pressure up to the final
temperature of 600 °C (study result,
EU A.2 method).

The relative density (compared to
water at 4 °C) is D4R = 11.45
(study result, EU A.3 method).

The water solubility has been
determined with a representative
sample to be 185 mg/L at 20°C
(study result, EU A.6 method).

Test result available for flammability
(EU A.10 method).

Waiving (study scientifically
unjustified).

Waving (other justification).

Value used for CSA /
Discussion

Value used for CSA: solid

Value used for CSA:
326 °C at 1013 hPa

Value used for CSA:
185 mg/L at 20 °C

Value used for CSA:

non flammable

Value used for CSA: non-
explosive

Value used for CSA:
Oxidising: no
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1.3.3. Justification for grouping

The various uses of lead in fishing tackle, gunshot and projectiles (e.g. bullets) are grouped
because of the following reasons:

e Similarity in substance identity, all three sectors of use utilise lead in the massive
form or lead alloys.

e Similar sizes of some lead fishing tackle (e.g. some sinkers and lures) and lead shot
ammunition result in similar pathways of exposure and risk.

e The hazards and potential risks posed by lead projectiles, gunshot and some fishing
tackle are similar; they ultimately result in lead poisoning of environmental receptors
(principally birds).

1.3.4. Classification and labelling

Lead powder (particle diameter <1 mm) or lead massive (particle diameter = 1 mm) are
classified for reproductive toxicity, Repr. 1A (H360FD) and lactation, Lact. (H362). In
addition, a specific concentration limit for lead powder of 0.03 % applies; for lead massive a
generic concentration limit of = 0.3 % applies.!8

A proposal for a harmonised classification for lead powder and lead massive was adopted by
ECHA'’s Risk Assessment Committee on 30 November 2018. The proposal includes to retain
the classifications for Repr. 1A (H360FD) and Lact. (H362) and to add Aquatic Acute 1
(H400) and Aquatic Chronic 1 (H410).1° The updated harmonised C&L has been adopted for
lead powder in the Commission Delegated Regulation (EU) 2020/1182 and applies from 1
March 2022 (ATP1520) (see also Table ). With regard to lead massive it is stated in this
amendment to the Regulation that “in view of the lower dissolution rate of the massive
form, the malleable structure of lead, the specific intentional production of the powder and
the different environmental classification between massive and powder forms for existing
entries in Annex VI for other metals, further assessment needs to be done by RAC on
whether to apply the same environmental classification to the massive as to the powder
form of lead. In addition, new scientific data has been made available suggesting that the
environmental classification for the massive form as recommended in the RAC opinion might
not be appropriate. Therefore, the environmental classification for the massive form will not
be included in Annex VI to Regulation (EC) No 1272/2008 until RAC has had the opportunity
to deliver a revised opinion.”

On 24 June 2020, RAC?! received a request from ECHA in accordance with Article 77 (3) (c)
of the REACH Regulation to (i) reassess the ERV values for lead using existing data set from
the original CLH dossier taking into account the new chronic toxicity study for lead in
Lymnea stagnalis following OECD TG 243, and (ii) re.eamine of whether the powder and
massive forms of lead warrant the same classification for hazards to the aquatic
environment.

18 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32016R1179

19 https://echa.europa.eu/registry-of-clh-intentions-until-outcome/-/dislist/details/0b0236e180db34ea

20 https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=uriserv:0J.L .2020.261.01.0002.01.ENG

21 https://www.echa.europa.eu/documents/10162/13579/rac_mandate art77 3c lead en.pdf/da03fe7b-19a1-
5dfa-3086-6e0c2973dc65
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Table 1-3: Harmonised classification and labelling according to Regulation 1272/2008 and
its amendments

International | EC / CAS Hazard class Hazard Spec. Conc. Limits,
Chemical category statement M-factors, ATEs
Identification code(s)
082-013- | Lead powder 231-100-4 | Repr. 1A H360FD Repr. 1A; H360D:
- > o)
00-1 [particle 7439-92-1 | Lact. H362 €20.03%
diameter Aquatic Acute 10 | H400 M=1
<1 mm] M= 10
Aquatic Chronic 11 | H410 B
082-014- | Lead massive 231-100-4 | Repr. 1A H360FD GCL = 0.3 % applies
00-7 [particle 7439-92-1 | Lact. H362
diameter
> 1 mm]

1) shall apply from 1 March 2022 onward
1.4. Manufacture and use

This section summaries the following uses in the EU27-2020 that have been considered in
this Annex XV Restriction Report:

e lead in gunshot in terrestrial environments;
e lead in other types of ammunition;
e lead in fishing tackle.

Detailed information on each use is included in Appendix A. Some indicative information on
the manufacture processes is also provided in Appendix A.

1.4.1. Uses overview

The Dossier Submitter identified various uses of lead in projectiles and in fishing tackle,
either from the call for evidence, literature searches or stakeholder consultation. These uses
are identified in Table 1-4 below.

The uses in Table 1-4 are assessed to determine if they pose a risk for human health or the
environment that is not adequately controlled. Each of the uses have a different
‘substitution profile’ and there would be different consequences for society for a restriction
on placing on the market or use. These are described in the ‘Impact Assessment’ outlined in
Section 2 of the report with supporting information and analysis presented in Appendix D.
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Table 1-4: Overview of uses and technical functions

Sector of use Use title Use overview - Brief
description of the use of lead

and its technical function

Hunting 1 Hunting with shot shell Used as a projectile, either by
ammunition itself or in quantity (i.e. gunshot)
> Hunting with bullets where the technical function is to

provide mass for energy transfer
2a Hunting with bullets - to a target

mall calibre! cacti i i
small calibre Projectiles can be of various sizes

2b Hunting with bullets - and shapes depending on the
large calibre desired ballistic properties. They
can be used by consumers or

Sports Shooting 3 Outdoor sports shooting professionals

with shot shell ammunition
The ballistic properties vary

4 O!Jtdoor sports shooting depending on whether ammunition
with bullets . . .
is for hunting or sports shooting as
5 Outdoor shooting with air well as the size and type quarry
rifle/pistol and the type of gun used.
Shooting with 6 Other outdoor shooting PrOJect|Ie's can sometimes be
. . S coated with another metal (termed
historical activities incl. muzzle- - ,
. . jacketed”).
weapons loaders, historical re-
enactments
Fishing 7 and 8 Lead in fishing tackle Uses of lead in fishing tackle
means:

- Recreation fishing with
lead fishing tackle
(Consumer use)

- Commercial fishing with
lead fishing tackle
(Professional use)

- Home-casting of lead
fishing tackle (Consumer
use)

The main function of lead in
fishing tackle is to provide
additional weight in order to (i)
cast and set the bait or lure at a
certain location and distance (up
to 200 m), and/or to (ii) sink the
fishing tackle e.g. the line and
fishing hook, or the net, while
allowing fishing (CfE #1034).

The following types of fishing
tackle can usually be made of
lead:

- Sinkers (or weight)
including wires
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(sometimes also referred
to as lead core)

- Lures including jigs

- Nets, ropes or lines in
commercial fishing
essentially

Use 7 covers all the lead uses
related to sinkers and lures and
use 8 covers the uses where lead
is embedded in the fishing tackle
(i.e. nets with lead embedded in
the nets, ropes or lines).

Table notes - 1: Includes hunting with airgun
1.4.2. Manufacture of lead gunshot and bullets

The production of lead gunshot and lead bullets is described in Appendix A, for gunshot
there are two main production processes: tower and Bleimeister processes. Bullets are
made either via cutting or casting.

Lead gunshot is made in various sizes and placed on the market in cartridges of various
load weights and gauges (cartridge diameter). Hunters and sports shooters select cartridges
that fit in their guns and are suited to the type of shooting undertaken. On average a lead
sports shooting cartridge contains about 24 g of lead gunshot (fixed by International Sports
Shooting Federation (ISSF) rules) and a hunting cartridge contains between 30 and 34 g
depending on the number of individual gunshot pellets (load) and their size. The latter two
(load and size) specifications allow hunters to select a cartridge that is suitable for the
intended quarry. For further information see Appendix D.

Lead bullets are supplied to the market in various forms: either in ready-to-use cartridges
or as separate components for ‘reloading’ by hunters. Hunters and shooters can choose
between various calibres and bullet weights. Calibre size is positively related to the size of
game being hunted or is (in sports shooting) set out by International Sports Shooting
Federation such as the International Sports Shooting federation of the International Biathlon
Union. Hunters can furthermore choose the weights of the bullets, again bullet weight is
positively related to game size.

Lead bullets are not only used for (recreational) hunting but also in different forms of pest
control or wildlife population management. This is done by both volunteers and by
professionals in the service of wildlife agencies.

Despite the availability of lead-free alternatives, lead bullets and lead gunshot remain the
most popular material for both sports shooting and hunting in jurisdictions where lead has
not been regulated.

Where restrictions on lead gunshot and lead bullets are in place, alternatives are more
widely available and more competitively priced. Such restrictions are in place (full bans for
lead shot) in the Netherlands and in Denmark. The implementation of the REACH restriction
on the use of lead gunshot in wetlands across the EU should increase availability.
Restrictions for bullets are in place in various Laender in Germany, national parks in Austria
and in Italy and France and on a wider scale in Denmark with an upcoming nationwide ban
in 2023.

The ammunition value chain can be complex with various interactions by manufacturers,
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ammunition loaders and cartridge suppliers. Some manufacturers are global players and
some other manufacturers supply only on a local scale, parts and components can be sold
together by dedicated assemblers or be put on the market as such for reloading purposes.

1.4.3. Use of lead in hunting
Hunting is performed in various forms: driven, stalking, from the high seat, in groups.

Lead is traditionally used to produce projectiles; it is used as mass to transfer energy.
Within hunting such an energy transfer is intended to transfer sufficient energy to a target
to result in a rapid kill (where unnecessary suffering is minimised). Hunting regulations
often require a minimum calibre or a bullet weight in order to ensure that hunting is
performed within what is perceived as ethical limits.

As such, materials other than lead can provide the same energy provided the basic
parameters of energy transfer are met: sufficient weight combined with sufficient speed to
provide at a given distance a sufficient energy transfer.

1.4.4. Use of lead in sports shooting

Sports shooting is usually performed at dedicated locations (temporary or permanent)
where individuals practice or compete. Sport shooting is a test of accuracy (target shooting)
combined in some disciplines with swiftness of reaction (clay target type sports) or physical
endurance (biathlon).

Various types of ammunition are used, ranging from air pellets to small calibres, shot
cartridges and larger calibres over longer distances. Rules for the various types of shooting
are set by international shooting organisations such as the International Biathlon Union
(IBU), the international sport shooting federation (ISSF) or by the Federation International
des armes de Chasse (FITASC). Concerning the Olympic sport shooting events, the
organisation of the sport is delegated to the IBU and to the ISSF.

Training and competitions can take place at sites with varying degrees of risk management
measures (e.g. using berms and/or nets, and/or surface coverage).

1.4.4.1. Risk management measures for the environment at shooting
ranges

RMM in the Chemical Safety Report (CSR)

The REACH registration Chemical Safety Report (CSR) for lead provided in 2020 by the lead
registrant, describes various professional and consumer uses of lead in ammunition.

Exposure Scenarios (ES) for these various uses of lead in ammunition are described,
including an ES for the professional and consumer use of lead ammunition, non-military
(service life). In this ES, the use of lead ammunition in sports shooting is covered, in
relation to outdoor pistol/rifle shooting and clay target shooting (incl. sporting clays or
simulated game hunting). The RMM identified in the CSR as “required” to prevent releases
during service life at different types of shooting ranges are the following:

e Measures to prevent rivers from crossing the lead deposition area

e Bullet containment in the shooting range: at least one or a combination of bullet
traps, sand traps or steel traps

e Overhanging roof over the lead impact zone to prevent runoff

e Control of water runoff

e Lead shot deposition must be within the boundaries of the shooting range

e Remediation plan upon closure
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Specifically, the identified RMM are supposed to be applied according to the following Table
1-5.Table 1-5. No information is provided in the CSR in relation to the expected specific
effectiveness of each of the measures.

Table 1-5 RMM to prevent releases during service life in a typical outdoor pistol/rifle range
and (sporting) clay target range, as indicated in the REACH registration Chemical Safety
Report (CSR), 2020.

RMM to prevent releases Ooutdoor pistol/ rifle = Clay target range Sporting clay target range

during service life range (simulated game hunting)

Measures to prevent rivers required required required
from crossing the lead
deposition area

Bullet containment in the required
shooting range: at least one or
a combination of bullet traps,
sand traps or steel trap

Overhanging roof over the required

lead impact zone to prevent

runoff

Control of water runoff required required
Lead shot deposition must be required required required

within the boundaries of the
shooting range

Remediation plan upon closure required required required

However, the Dossier Submitter has noted that available evidence does not suggest that
these recommended RMM are always in place.

For example (as indicated in the Stakeholders Questionnaire, 2020):

e Danish Sports shooting association (Skydebaneforeningen), when indicating the
measure in place in their rifle/pistol ranges, they only indicated that lead is removed
from the ranges to guarantee a safe operation with no mention to the presence of
overhanging roof over the impact zone. They clarified that “shooting ranges in
Denmark are very old” and were not built having the protection of the environment
as main objective.

e Swedish shooting sport federation (Svenka Skyttesportforbundet) confirmed that
permits granted to operate a pistol /rifle range prescribe the characteristics of impact
berms/backstop (consisting of sand or fine gravel) from a safe operation point of
view, with no mention to the presence of overhanging roof over the impact zone in
outdoor pistol/ rifle ranges.

e Cyprus Shooting Sport Federation, in relation to the control of run off in clay
(sporting) target shooting ranges, only stated: “sewage control systems exist in all
ranges”, not indicating whether installation of controlled surface water intakes with
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drainage pipes and infiltration systems, in which also control devices for the analysis
of the discharged water can be installed, are in place.

e German Shooting Sport and Archery Federation in relation to the control of run off in
clay (sporting) target shooting ranges, stated that: “Typical measures are the
installation of a controlled surface water intake with drainage pipes and infiltration
systems, in which also control devices for the analysis of the discharged water can
be installed. These measures are only required in particularly sensitive locations and
their percentage is approx. 25 % of all ranges”.

e France: in relation to bullet containment for biathlon: "But the ranges not equipped
with bullet’s collectors don’t have any wall and the bullets go directly in the berm.
Until now the permits granted to operate a range advise to have a wall and bullet
collectors but this is at the moment not yet something mandatory.”

Guidance for RMMs to be applied at shooting ranges

US EPA published a guidance for best management practices for lead at outdoor shooting
ranges (US EPA, 2005).

In the German shooting range guidelines (German Bundesministerium der Justiz, 2012) and
its update (German Bundesministerium der Justiz, 2013), which is legally binding, detailed
technical guidance is provided on establishment, approval and operation of shooting ranges
(in German language).

The Finnish Ministry of the Environment published a document on best available techniques
(BAT) for the management of the environmental impact of shooting ranges (Kajander and
Parri, 2014).

The Environmental Protection Authority Victoria, Australia, published a guidance for
managing contamination at shooting ranges (Australian EPA, 2019) as well.

This list is not intended to be exhaustive.

RMMs to recover lead gunshot

Lead shot recovery from natural soil and agricultural land requires removal of the impacted
soil horizon and is not feasible in forests. Therefore, specific means are required to be able
to recover lead shot effective and periodically.

Measures may include vertical barriers such as walls and/or nets and horizontal barriers
such as coverage of the natural soil.

Vertical barriers

Most frequently used vertical barriers are walls. Figure 1-2 presents a scheme for walls at
trap and skeet ranges.
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Figure 1-2 Scheme for walls for trap and skeet ranges
(Bayerisches Staatsministerium fiir Landesentwicklung und Umweltfragen, 2003)

Nets are also used to as vertical barrier. An example is presented in Figure 1-3. Net systems
are available to efficiently capture and collect lead shot (Bayerisches Landesamt fiir Umwelt,
2014). Net systems are available to efficiently capture and collect lead shot

(Bayerisches Landesamt flir Umwelt, 2014).

Vertical barriers have the benefit to reduce the shot fall zone (Figure 1-4) and to
concentrate the lead shot to assist lead recovery (Australian EPA, 2019).

Figure 1-3 Example for a vertical barrier in a clay shooting range (Herrmann, 2013)
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SHOT BARRIER

SHOOTING SHOOQOTING
STATION STATION

Figure 1-4 Reduction in the shot fall zone by using a barrier at a trap station
(Australian EPA, 2019)

Horizontal barriers

To properly recover lead shot, horizontal barriers might also be required. Figure 1-5
presents an example of a horizontal barrier. Drawback of a horizontal without a vertical
barrier is the large requirement of land and the spreading of lead shot. Furthermore, it
would need to be ensured that no lead shot would land outside the range boundaries.

Figure 1-5 Example of a horizontal barrier (Bayerisches Landesamt fiir Umwelt, 2014)

In Figure 1-6 a combination of a vertical and horizontal barrier is presented.
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Figure 1-6 Example of a range with a horizontal and a vertical barrier
(Bayerisches Staatsministerium fiir Landesentwicklung und Umweltfragen, 2003)

Horizontal barriers could consist of materials such as membranes, plastic, specific
geotextiles or asphalt (Kajander and Parri, 2014), (Bayerisches Landesamt fiir Umwelt,
2014)

For ranges with lead contaminated soil, an impermeable barrier to cover the soil is likely to
be ineffective, as percolation can still occur, and the soil chemistry may be adversely
affected by the development of anaerobic soil conditions. Therefore, for existing ranges,
before installation of an impermeable barrier removal of the contaminated soil is likely to be
needed.

Range layout to optimize lead recovery

Overlapping shot fall areas may improve the efficiency of lead recovery (Australian EPA,
2019).
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Figure 1-7 Using overlap to reduce shot fall area at trap field (Australian EPA, 2019)

Such measures can be applied to trap and skeet ranges but may not be suitable for all
shooting range layouts such as in “sporting” shotgun disciplines.

With regards to lead shot recovery, the following specific information was submitted by
several stakeholders:

e For shotgun ranges that do not have structures for the collection of lead shot in
place, recovering and recycling is more difficult; if it would be done in shooting range
that is in operation, recovering would have serious negative environmental impacts.
Therefore, the recovering is done at the shooting range only when the operation
ceases or in the case the pollutant risk level is assessed to be too high (Finnish Sport
shooting association)

e 40% of recovery rate was achieved by manually collecting lead shot by individuals
who have contracts with shooting ranges for recycling (Cyprus Shooting Sport
Federation)

e Almost 100% recovery is achieved for trap/skeet shotgun ranges, in case shot net
systems and appropriately prepared deposition areas on earth walls and in the flat
are used (German Shooting Sport and Archery Federation).

e  FITASC suggested that lead recovery may be mandatory at the time of closure for
shooting ranges that are shutting down and recommended the use of techniques to
stabilise lead to reduce its potential to migrate.

Considering state of art RMMs, the Dossier Submitter considers that a regular lead recovery
rate of 290% for lead shot may be achievable in many instances.

With regards to the interval between lead recovery, the German Shooting Sport and Archery
Federation has provided the following information: “On shotgun ranges with shot trap
systems made of vertical nets or walls, the lead shot is collected and reclaimed one to three
times a year, depending on the intensity of use. At shot trap systems with nets, the lead
shot is recovered by hand using simple devices (broom and shovel) or smaller machines
(wheel loader with trailer). This work is usually carried out by shooting range staff or club
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members in compliance with the relevant occupational health and safety regulations and
lasts about one to two days.”

Since lead shot will remain on top of the soil between removal intervals with the risk of
mobilisation of lead to run-off water, the design of the ranges require measures to
immobilize lead and to construct a drainage and collection system for the management of
lead-contaminated drainage water (see following sections).

Recovery reduces lead burden on the soil. However, it is to be assumed that a certain
fraction of the lead shot and fragments may remain in the soil even following regular lead
recovery. A remediation plan is required in the CSR (2020) for the end of service life.

RMMs to recover lead bullets

Bullets are either trapped in a bullet trap or a berm.
Bullet traps

Bullet traps are a very effective means to allow controlled containment, easy and frequent
collection and recycling of the lead bullets (see Figure 1-8) and therefore minimising the
releases to the environment.
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Figure 1-8 Example of a total containment bullet trap (Kajander and Parri, 2014)

In the CSR (2020) bullet containment in the shooting range is required: at least one or a
combination of bullet traps, sand traps or steel trap.
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According to the German shooting range guidelines (German Bundesministerium der Justiz,
2012) and its update (German Bundesministerium der Justiz, 2013), the following definition
of bullet trap systems are provided (translated to English):

Bullet trap systems are self-contained assemblies which, as technical equipment or
installations in shooting ranges, safely dissipate the bullet energy of impacting bullets. They
must be designed and constructed in such a way that:

- the absorption or rejection or conduction of impacting projectiles, of whatever type,
takes place reliably and safely

- enable the projectile material to be disposed of and separated from the catch
material as far as possible

- safe firing (no dangerous rebound of projectiles and fragments) is ensured for the
shooters when shooting at close range

- the removal of bullet trapping material is as simple and safe as possible.

The design and materials used in bullet trap systems must be adapted to the intended use
of the respective type of ammunition and weapon and to the shooting technique.

In terms of safety, the bullet trap systems must be coordinated as a self-contained unit with
the other structures of the internal safety of a firing range, and in the case of open firing
ranges, also with external safety.

The bullet trap systems are classified according to their shooting sport or other intended
purpose and the respective energy (EOQ) of the projectiles.

Examples for the construction of different bullet traps are provided in the German shooting
range guidelines (German Bundesministerium der Justiz, 2012), the Finnish BAT (Kajander
and Parri, 2014) and in the thesis from Karki (2016).
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Figure 1-9 Example of a prototype of biathlon target equipment and bullet traps installed in
a shipping container (Kajander and Parri, 2014)

Figure 1-10 Example for field-target trap (German Bundesministerium der Justiz, 2012)

(Karki, 2016) found bullet recovery relative to the amount shot of 91.0 to 91.7% for
shooting to cardboard flats and 87.1 to 87.8% for biathlon.

With regards to lead bullet recovery, the following information has been submitted to ECHA:
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e 100% recovery and recycling: in bullet trap systems (for rifles, pistols and airgun
weapons) which are emptied regularly in compliance with the relevant occupational
health and safety regulations (German Shooting Sport and Archery Federation);

e 95 to 100% lead recovered (Royal Netherlands Shooting Sport Association)

e Average of 65% lead recovery and recycling is achieved, depending on the type of
range including impact berms/backstop (Swedish shooting sport federation)

In a survey among member states and stakeholders, lead recovery rates for biathlon close
to 100% were reported in case bullet traps were used. The use of berms resulted if much
lower recovery rates. Therefore, the Dossier Submitter considers that by using bullet traps a
lead recovery rate of >90% is achievable.

Recovery reduces lead burden on the soil. However, depending on the discipline and method
of recovery, fragments may remain in the soil even after recovery. Therefore, at the end of
service life of a permanent range, a remediation plan is required as indicated in the CSR
(2020).

Berm with roof

Berms are frequently used as a safety related RMM and to trap bullets. However, according
to the CSR (2020) bullet containment (see above) is compulsory.

In backstop berms the bullets are trapped in soil. Contamination hotspots are the target
area and the berm (see Figure 1-11).

Firing stand Intermediate area Target area Backstop berm

— J

Figure 1-11 Contamination hotspot areas at a rifle or pistol range (Kajander and Parri,
2014)

For outdoor rifle and pistol ranges, impact backstops and target areas may be covered with
a roof or other permanent cover to prevent rainwater from contacting berms. However, the
roof must be carefully designed to avoid safety issues with ricochets, etc (US EPA, 2005).
Furthermore, if a roof keeps a berm too dry, it could crack and erode. This can increase the
risk of contamination spreading through wind as dust.

Using a berm made with sand (instead of earthen ones) could slow down lead weathering,
but it may increase lead leachability in the long term (Australian EPA, 2019).

Removal of lead from earthen backstops usually requires soil removal. Continued use of the
backstop without removing the lead may result in increased ricochet of bullets and
fragments. In addition, the backstop may lose its slope integrity because of “impact
pockets” that develop (US EPA, 2005).
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In the Finnish report on Best Available Techniques (BAT) for the management of
environmental impact of shooting ranges (Kajander and Parri, 2014). Three techniques are
described for backstop berm renovation:

e Regular removal of the soil in the impact areas containing the most bullet scrap. The
removal interval depends on the number of shots and is recommended every three to
five years. It is particularly effective at new ranges when used regularly, allowing the
removal of the most significant part of the bullets. At old ranges, some of the load is
often deeper in the backstop berm and not affected by the technique. This technique
is considered suitable for pistol and rifle ranges where the bullets accumulate in the
impact areas. However, it is often expensive on the long term.

e Screening of the impact areas. The soil in the impact areas containing the most bullet
scrap is removed regularly. The screening interval depends on the number of shots,
recommended 3 to 5 years. The bullets are screened out of the soil that can then be
returned to the structure or disposed of as waste. The bullets can be recycled. Fine-
grained metal remains in the berm and disturbing the soil may increase the solubility
of the metals. The spread of dust with metal content must be controlled. This
techniques is considered of limited suitability for pistol and rifle ranges where the
bullets accumulate in the impact areas. At old ranges, there is the risk of the metal
particles attached to the soil become mobile. Most usable at new ranges at sites where
the reduction of load is considered to be a sufficient measure.

e Removal of bullet scrap and soil in their entirety. The contaminated soil containing
bullet scrap is removed and transported away from the area. Requires quite extensive
earthmoving work. The soil and bullet scrap can be separated by screening. The mass
replacement work causes some dust generation. Regularly causes the contamination
of clean soil brought to the site. This risk management method is considered effective
in principle, but an expensive solution that has poor eco-efficiency.

According to the German shooting range guidelines (German Bundesministerium der Justiz,
2012) and its update (German Bundesministerium der Justiz, 2013), natural hills or walls
shall not be used as bullet trap. A berm covered with appropriate material or a wall may be
required in addition to the bullet trap for safety reasons as for example for biathlon or for
silhouette shooting.

Considering the negative aspects of berms to trap bullets and the availability of highly
efficient bullet traps to prevent environmental exposure, the Dossier Submitter concludes
that a berm is not an effective mean to trap bullets.

Reduction of mobilisation of lead

Spent lead bullets and shot are most often deposited directly on and into soil during
shooting. When lead is exposed to air and water, it may oxidize and form one of several
compounds. The specific compounds created, and their rate of migration, are greatly
influenced by soil characteristics, such as pH and soil types. Knowing the soil characteristics
of an existing range site is a key component to developing an effective lead management
plan (US EPA, 2005).

Lead shot will remain on the surface between removal intervals with the risk of corrosion
and mobilisation of lead to run-off water. There are several measures to reduce mobilisation
of lead described in the literature.

Lime amendment

The main purpose of liming spreading is to adjust soil pH. Lime spreading should occur
around earthen backstops, sand traps, trap and skeet shortfall zones, sporting clays courses
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and any other areas where the bullets/shots or lead fragments/dust accumulate. Spreading
lime over the shot fall zone should raise the pH of the very topsoil layer to a pH closer to
ideal levels and reduce the migration potential of lead. pH should be checked annually.
Multiple samples around the site should be taken.

Phosphate amendment

The main purpose of phosphate spreading is to bind the lead particles to form
pyromorphite?2. Phosphate spreading should be repeated frequently during the range’s
lifetime (even on a year basis). Based on information from Scheckel et al. (2013) and
US EPA (2015) the following has to be noted:

e not suitable for all concentration ranges of Pb;

e long-term stability of pyromorphite and environmental conditions that could cause it
to break down and release soluble Pb into soil not fully clear;

e pH level of soil may influence the chemical form of Pb in soil, with certain forms of Pb
not easily reacting with phosphate to form pyromorphite.

e If applied in excess amendments may run off the application area and contaminate
ground or surface water;

e uncertainties on the effects on the mobility of important Pb co-contaminants (e.g.,
As): possible enhanced mobility.

e Unclear long term effects on soil quality for agricultural purposes.

Vegetation

Vegetative ground covers can impact the mobility of lead and lead compounds. Vegetation
absorbs rainwater, thereby reducing the time that the lead is in contact with water.
Vegetation also slows down surface water runoff, preventing the lead from migrating off-
site. However, recovery activities usually require vegetation to be removed before or during
recovery. Furthermore, vegetation that attracts birds and other wildlife should be avoided to
prevent potential ingestion of lead by wildlife (US EPA, 2005).

Excessively wooded areas (such as those often used for sporting clay ranges) inhibit lead
recovery by making the soils inaccessible to some large, lead-removal machinery (US EPA,
2005).

New shooting ranges should be designed with few plants as possible to improve lead
recovery and to reduce the attractivity for birds and other wildlife.

Surface cover

Removable surface covers may be used at outdoor trap and skeet ranges. In this case,
impermeable materials (e.g., plastic liners) are placed over the shot fall zone during non-
use periods. This provides the range with two benefits during periods of rainfall: (1) the
shotfall zone is protected from erosion; and (2) the spent lead shot is contained in the
shotfall zone and does not come in contact with rainwater (US EPA, 2005).

Surface water (runoff) control

There are two factors that influence the amount of lead transported offsite by surface water

22 pyromorphite is several orders of magnitude less soluble than most common Pb minerals in soils,
suggesting that transformation of soil Pb to pyromorphite would reduce the bioavailability and
therefore toxicity of Pb. Soluble Pb can be immobilized in pure systems as pyromorphite by adding
sources of P, still doubts remain about the effectiveness of this approach in natural soil systems.
Possibilities of inadequate immobilization, or dissolution of pyromorphite after P-amendments have
been reported. (Karna et al, 2018)
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runoff: the amount of lead fragments left on the range and the velocity of the runoff.

Runoff control may be of greatest concern when a range is located in an area of heavy
annual rainfall because of an increased risk of lead migration due to heavy rainfall events.

Examples of runoff controls include (US EPA, 2005):

o filter beds to collect and filter surface water

e containment traps and detention ponds to settle out lead particles during heavy
rainfall

e dams and dikes to reduce the velocity of surface water runoff

e ground contouring to prevent lead from being transported off site.

For shotgun and other ranges, synthetic liners (e.g., asphalt, AstroturfTM, rubber, other
synthetic liners) can also be used beneath the shotfall zone to effectively prevent rainwater
or runoff from filtering through lead and lead contaminated soil. Synthetic liners will
generate increased runoff, which must be managed (US EPA, 2005).

These runoff controls are especially important at ranges at which the lead accumulation
areas are located up-gradient of a surface water body or an adjacent property. Since lead
particles are heavier than most other suspended particles, slowing the velocity of surface
water runoff can reduce the amount of lead transported in runoff.

Use of roof to cover berm may be an option at rifle and pistol ranges to reduce runoff.

After the end of life of a range without remediation, it is unlikely that maintenance will be
made to control run off, with increased risks for nearby surface water and other receptors.

Groundwater control

Measurement of ground or leaching water is specifically relevant for older shooting ranges
with heavy soil contamination that are located in water sensitive areas or with specific soil
conditions; if leaching water or groundwater measurements show levels above the national
threshold, remediation of the soil is required. Figure 1-12 provides an example of a system
to measure leaching water at a shooting range.

Schematischer Auf- und Einbau der Saugkerzen und Sicker-
wassergewinnungsanlage auf dem Schiefplatz Heede-SH

Schrotkugein gehaut vt sehrogiugein

i, durchsetzter Boden —
Y 5 /

B,/ C (Feinsand)

X Saygkezenkarper Anschiuss von max. 6 Saugkerzen

Quarzmeh| an der Unterdruckeinheit

Material des Saugkerzenkdmers: Polyamid/PE
Unterdruck 300 mbar (kentinulerlich) Absiand oo

Entnahmeintervall: alle 1-3 Wochen Grundwasser
ca. 4m
(rechs matstapich)

v L
Grund im Unter gszei bei ca, 4,5-5,2 m unter GOK

Figure 1-12 Example for measurement of seepage water in a shooting range (LANU, 2005)
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Remediation

Remediation of contaminated soil is the RMM often applied in case a risk to groundwater is
to be assumed or has been demonstrated. It is the most expensive measure and may cost
several millions of euros depending on the site.

Remediation is often performed in ranges located in a water sensitive area and operating for
several years or even decades with accumulation of lead shot or lead bullets in the soil.

The implementation of this measure is depending on different legislation in place in the EU
at national level to identify contaminated sites and on funding availability. Therefore, there
is no certainty about the actual implementation of this measure, despite a remediation plan
is indicated in the REACH registration Chemical Safety Report (CSR), 2020 as a RMM to
prevent lead releases.

With regular recovery of lead shot or bullets, the remediation at the end of service life is
expected to be limited compared to ranges without recovery of lead shot or bullets.

End of service life

For all shooting ranges, even for rifle or pistol ranges with almost 100% lead recovery,
contamination of the soil of a shooting range above background level is to be assumed. A
remediation plan, for the end of service life, is requested in the CSR (2020) suggesting that
further actions are required in addition to applying RMM during service life.

It has to be noted that the RMM applied during service life such as measures to reduce
mobilisation of lead, surface water (runoff) and/or groundwater control would need to be
continued at the end of service life unless remediation is performed.

Summary of effectiveness of environmental RMMs

Considering the available literature (including guidances) on shooting ranges, the identified
RMM are summarised in terms of environmental effectiveness (at qualitative level) in the
following Table 1-6. Appropriate RMMs should be implemented based on expert advice
taking into account the location of the range and the site specific characteristics.

It has to be noted that in many instances, RMM (as surface water runoff control) applied
during service life may need to be continued at the end of service life unless remediation is
performed.
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Table 1-6 Environmental effectiveness of RMM applied in shooting ranges

Measure

effectiveness

Comment

Lead
recovery

Reduction of
lead
mobilisation

Surface
water
(runoff)
control

Groundwater
control

Remediation

Wall and/or nets

and/or soil coverage

Bullet trap

Backstop berm (with or

without a cover)

Lime amendment

Phosphate
amendment?3

Vegetation

Such as:

- Filter beds

- Containment traps
and detention ponds

- Dams and dikes

- Ground contouring

Measurements of
leaching water or
groundwater

remediation

Effective

Very effective

Not effective

Measures may
contribute in
some sites to
reduce lead
mobilisation but
are not proved
to be effective
in natural soil
systems in the
long term to
prevent lead
migration

Effective

Effective

Effective

To achieve a high percentage of recovery, several
measures might need to be in place

Regular lead recovery: easy, cheap

Often considered as a “safety” measure,
specifically when no cover is present. No regular
lead recovery possible; mechanical disturbance of

the berm may increase soil contamination

Adjustment of pH to reduce migration potential of
lead

Immobilisation of lead in natural soil systems
may not be successful; it may have a negative
impact on the environment (eutrophication).
Expert advice is required

Vegetation reduces mobilisation of lead but needs
to be removed before or during lead recovery

Especially in clay target ranges where lead
recovery is performed once a year or less, expert
advice is required on the most appropriate
measure(s) required to control and clean surface
(runoff) water

Especially relevant for older shooting ranges with
heavy soil contamination and located in water
sensitive areas or with specific soil conditions
(easily leaching to groundwater); if leaching

water or groundwater measurements show levels

above the national threshold, remediation of the
soil is required

Remediation is very expensive24,

23 See Appendix B for more details and references.
24 In addition, in some sensitive areas as wetlands, in several instances, remediation may not be
technically feasible.
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It should be noted that shooting ranges (at which lead shot or bullets are used), even if all
required environmental RMMs are implemented, should not be located in sensitive areas?>.

1.4.5. Manufacture and use of fishing tackle

Lead is used to manufacture various kinds of fishing tackle, such as fishing sinkers and
lures, but also fishing nets, ropes and lines.

1.4.5.1. Sinkers and lures

Fishing sinkers and lures are attached in some manner to the fishing line where the lead
provides weight to assist in casting, and to carry the fishing line with attached lures or bait
and hooks to a certain depth in the water. Appendix A presents various examples of fishing
sinkers and lures. Sinkers can also be attached to a fishing net (cf. further details below).

Some fishing tackle consists solely of lead, for example sinkers, while in lures, lead has
been added to obtain additional functions to the main function of lures which is to attract
the fish: lead might indeed be added to give sufficient weight to the lure in the water.

There are no universal shape or size of lead fishing tackle due to differences in the type of
fish being sought, the equipment being used, and the environmental / fishing conditions.
For example, lead fishing sinkers may have various shapes: split shot (i.e. shots with a
notch where the line is attached), triangular, egg, cone, teardrop, elongated oval shapes
etc. Lead fishing lures might also encompass various shapes such as jig-head, hard lure,
trolling spoon or flies. Lead fishing sinkers and lures which may be lost or discarded in
aquatic (freshwater and marine) or terrestrial environments range in weight from 0.01 g
(dust split shot size n°132¢, or styl weight n°11) to several kilograms (e.g. downrigger
marine weight to catch sharks for example).

The production of lead fishing tackle is relatively simple and may take place in small
workshops. There are for example, two main techniques to produce lead fishing sinkers and
lures:

1. Melting of lead and casting by gravity (also known as ‘a la louche’ technique) using
iron moulds

2. Melting of lead and casting by injection using silicone moulds

In addition, to these techniques, split shots?” with a size below 4 mm, are produced using
‘hunting’ gunshot as a raw material.

Detailed descriptions of the various manufacturing processes are available in Appendix A.

In addition to the ‘industrial’ production, described above, lead fishing sinkers and lures can
also be produced by individuals at home, or in the back rooms of fishing shops for retail
and/or personal use. Production volumes by individuals (aka *home-casting’) is estimated to
be substantial in some European countries based on interviews with stakeholders, and
information received via the call for evidence. A local survey of fishers in the Netherlands
(n=164) reported that approximately 52% of the respondents casted or are still casting
their own lead fishing tackle (CfE #1153). In some areas, home-casting might account for

25 Water sensitive areas are for example wetlands, areas adjacent to surface waters, biosphere
reserves, landscape, nature conservation, medicinal spring and drinking water protection areas, areas
with rare or valuable soils and areas whose soils have pH values less than 4 or greater than 9.

26 Split shot size No13 weights 0.01 g. Split shots range from 0.01 g to 4.8g. The smallest split shots
(<0.06 g) are often referred as ‘dust split shot".

27 Split shots are a specific types of fishing sinkers. Fishing line is placed into this sliced area and then
the sinker is ‘pinched’ onto the line.
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up to 30% of the lead fishing tackle (ECHA Market Survey (2020)). Stakeholders indicated
that home-casting was still promoted by some fishing associations (CfE #1153, and ECHA
Market Survey (2020)). There is unfortunately no consolidated data to estimate the scale of
home-casting across the EU. In 1994, the US EPA estimated that 0.8 - 1.6 million anglers in
the U.S. produced their own lead sinkers, representing ca. 5% of US fishers at that time,
and about 30% of the quantity of lead fishing tackle placed annually on the US market

(US EPA, 1994).

Home-casting is very easy to perform. The raw material for home-casting can be lead
ingots, lead pieces (including ‘old’ lead fishing tackle) which are available at home, or from
fishing tackle shops, small metal recycling workshops, scrap sellers or directly from the
internet. The lead is melted and then poured into moulds to manufacture lead sinkers or
lures of any size. Moulds and melting equipment can be readily purchased on the internet or
day-to-day kitchenware and home equipment (such as a cooking pot, or silicone baking
moulds) may also be used. In addition, individuals may also purchase lead shot
(ammunition), and cut a groove in the shot with a special tool sold in fishing tackle shops or
on internet creating a split shot fishing sinker. Finally, plenty of instructions (videos,
pictures) are freely available on the internet to perform home-casting. Details on home-
casting is available in Appendix A.

‘Home-casters’ either use the manufactured lead fishing tackle for their personal use or sell
it within the local area to other individuals, angling clubs or small retailers, such as fishing
tackle stores (ECHA market survey 2020). Most home manufacturers seem to produce non-
split shot fishing sinkers.

The lead fishing tackle value chain is relatively short. Lead fishing sinkers and lures are
directly distributed from manufacturing companies to large retail companies or are
purchased by a distributor who then supplies smaller retailers. Distributors range in scale
from individuals to national or even European-wide companies. A significant amount of lead
fishing sinkers and lures are also supplied directly from manufacturers located outside
Europe, or *thome-manufacturers’ to consumers or small retailers by post in case of
purchase via social media or via the internet (e.g. Facebook, Alibaba, ebay, Amazon, Wish,
made-in-china.com, etc...).

The general picture emerging from the ECHA market survey (2020) is that the market has
evolved from a local market to a more global market since the last Cowi report (COWI,
2004). Indeed, on one hand, for logistical reasons (rapid response to market demand),
fishing tackle remains supplied by European (global or local) manufacturers?® of which many
are SME foundries, or SMEs specialised in the fishing sector. While for the foundries, the
lead fishing tackle manufacturing might represent up to 50% of their foundry activity, the
other SMEs producing lead fishing tackle might be either very specialised, or might have
fishing tackle manufacturing as a small part of their activity in the fishing sector. This
picture of the EU manufacturing of lead fishing tackle should be nuanced with the fact that
European manufacturing seems to have been condensed during the past 20 years and that
for example it is estimated that about 20 companies remains today as European
manufacturers of lead fishing sinkers and lures (with only approximately five major EU
manufacturing companies with a global market), while COWI was reporting 159
manufacturing companies in 2004.

On the other hand, the import of fishing tackle from outside Europe seems to have
increased. This view is based on information provided by EU manufacturers who have seen

28 Including home-manufacturers
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their production and sales reduce over the past 20 years. There is some confirmation of this
when extrapolating the data from the Prodcom and Comext databases for the past 20 years
(see Appendix A).2° The main actors in the supply chain also indicate that ‘price competition’
and ‘fewer environmental constraints’ are the main reasons for the significant changes in
the market during the past 20 years, and the shift from a European supply of lead fishing
tackle to an international one (cf. Appendix A).

The Dossier Submitter estimates that (based on 2020 data) approximately 1 300 tonnes of
lead sinkers and lures were manufactured each year in the EU for the European market (cf.
Appendix D). Between 5 to 10 % of European manufacturer production is sent for export. In
addition to EU manufacturing, it is estimated that ca. 4 100 tonnes of lead fishing tackle is
imported each year to Europe (cf. Appendix D). The main importing countries for lead
fishing tackle are China, US, Canada, UK and Japan.3°

To summarise, it is therefore estimated that 5 400 tonnes of lead fishing sinkers and lures
are annually placed on the EU market, and that 75 % of this quantity is imported (cf.
Appendix D).

Following the market survey undertaken by the Dossier Submitter and discussions with
various supply chain actors, it is estimated that about half (55 %) of the sinkers and jigs
placed on the EU market have a weight below 50 g.

1.4.5.2. Fishing nets, ropes and lines

Lead is used for similar purposes in fishing nets, ropes and lines (CfE #1034). It adds
weight so the fishing nets, ropes and lines can sink at the desired depth. It is sometimes
referred to as ‘ballast’. There are two types of ballasts used in fishing nets, ropes and lines:
lead sinkers (often barrel shaped ones), and lead cores (often three) braided together and
covered with another material (often plastic). The description of the production of fishing
nets, ropes and lines is provided in Appendix A.

While sinkers and lures may be used for recreational and commercial fishing, the market
survey undertaken by ECHA has revealed that fishing nets, ropes or lines containing lead
are essentially used for commercial purposes only. This information was also confirmed by
EFTTA.

A few EU companies still manufacture lead fishing nets, ropes or lines in the EU, mostly
Southern (Spain, Portugal and Italy) and Northern (Finland, Sweden) Europe. It seems that
contrary to the manufacturing of lead sinkers and lures, the manufacturing activities have
remained in Europe. This may be because both the manufacturing and the maintenance of
the fishing nets, ropes and lines is done in the same factories.

29 Prodcom provides statistics on the production of manufactured goods. The term comes from the
French "PRODuction COMmunautaire" (Community Production) for mining, quarrying and
manufacturing: sections B and C of the Statistical Classification of Economy Activity in the European
Union (NACE 2). Comext is a statistical database on trade of goods managed by Eurostat, the
Statistical Office of the European Commission. It is an important indicator of the performance of the
European Union (EU) economy, because it focuses on the size and the evolution of imports and
exports.

30 Source: KOMPASS (2020), information available from www.kompass.com.
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1.5. Environmental risk assessment

1.5.1. Approach to environmental risk assessment

A single, generic, environmental risk assessment was performed for the uses of lead in lead
shot, lead bullets and lead fishing tackle. This was on the basis that the source of lead
exposure does not affect the resulting effects on the environment and it was not practicable

or meaningful in most instances to disaggregate the exposure resulting from the different
uses as they comprise a combined source of exposure to the environment. Nevertheless,

where relevant, and where data allowed, more detailed assessment of the risks from
specific uses was undertaken e.g. for sports shooting. The approach for the hazard,
exposure and risk characterisation is detailed in Table 1-7.

Table 1-7. Approach to environmental risk assessment

Hazard assessment

Information on the hazard of lead for the aquatic and
terrestrial compartments.

Information on the acute (short-term) and chronic (long-
term) toxicity of lead in animals (with a focus on birds)
occurring after primary or secondary ingestion from
laboratory or field studies; including any relevant thresholds
for adverse effects in biota (i.e. blood lead thresholds).

Exposure assessment

Information on the releases of lead to the environment3! and
the resulting environmental concentrations after considering
relevant environmental fate, behaviour and transport
processes.

Information on prevalence/ likelihood of exposure in wildlife
(with a focus on birds) and domestic animals (livestock).

Information on biota concentrations i.e. tissue lead
concentrations.

Risk characterisation

Incidence of adverse effects in wildlife (with a focus on birds)
arising from ingestion of lead, including comparison of biota
concentrations with relevant thresholds.

Incidence of adverse effects in domestic animals (livestock)
grazing on shooting ranges.

31 Releases of lead gunshot to wetlands, as defined by the Ramsar Convention, are not included in the
assessment as they are already ready restricted.
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1.5.2. Environmental hazard assessment

Information on the hazard of lead for the aquatic and terrestrial compartments are
discussed in Appendix B.

Non-compartment specific effects are discussed both in Appendix B and in the following
sections. This include information on the acute (short-term) and chronic (long-term) toxicity
of lead in animals (with a focus on birds) occurring after primary or secondary ingestion
including any relevant thresholds for adverse effects in biota (i.e. blood lead thresholds).

1.5.2.1. Wildlife (birds)

Massive forms of lead (as used in lead ammunition and fishing tackle) pose a significant
hazard to any bird that ingests it. Lead poisoning is a general term for acute or chronic
toxicity resulting from the ingestion of lead. The likelihood of a bird species ingesting lead is
closely associated with is ecology (ecological niche and habitat that it occupies) and
physiology.

The principal routes by which animals are exposed to lead from ammunition or fishing tackle
are:

e primary ingestion (primary poisoning) defined for the purpose of this report as
the ingestion of any lead object directly from the environment through normal
feeding or foraging activity (e.g. mistaking for grit);

e secondary ingestion (secondary poisoning) defined for the purpose of this
report as the indirect ingestion of any lead object via the consumption of food (e.g.
embedded fragments in prey or carrion).

Primary and secondary ingestion of lead objects will be the principal focus of this
assessment. However, other routes of exposure are also possible although they have been
studied less intensively (Pain et al., 2014). For example, ingestion via soil, plants or
invertebrate prey containing lead derived from lead ammunition is also possible32. This may
be especially relevant in shooting ranges (e.g. rifle and pistol ranges) as briefly presented in
Section 1.5.4 (case studies). Similarly, consumption of tissues containing lead as a result of
the absorption of previously ‘shot in’ pellets or fragments in wounded (but survived) wildlife
is also possible (Pain et al., 2014).

Primary ingestion is particularly relevant for bird species with muscular gizzards that ‘grind
down’ any ingested metallic lead object (which enhances dissolution and subsequent uptake
in the intestine) as well as for bird species susceptible of ingesting lead pieces via the
consumption of prey or carrion/viscera left in the environment (secondary ingestion).

The literature describing the causes and consequences of lead poisoning in birds (either
through primary or secondary ingestion) is vast. The first extensive analysis of lead
poisoning caused by lead ammunition was initiated as early as the 1930s by the US Fish and
Wildlife Service (USFWS). Modern scientific reviews evaluating lead-containing ammunition
as a cause of lead poisoning include: Rattner et al. (2008), Franson and Pai