"ECHA

EUROPEAN CHEMICALS AGENCY

ANNEX XV RESTRICTION REPORT

PROPOSAL FOR A RESTRICTION

SUBSTANCE NAME: Lead
IUPAC NAME(S): Not applicable
EC NUMBER(S): 231-100-4

CAS NUMBER(S): 7439-92-1

CONTACT DETAILS OF THE DOSSIER SUBMITTER:
European Chemicals Agency

Annankatu 18, Helsinki, Finland

DATE: 7 April 2017

Annankatu 18, P.O. Box 400, FI-00121 Helsinki, Finland | Tel. +358 9 686180 | Fax +358 9 68618210 | echa.europa.eu



ANNEX XV RESTRICTION REPORT — LEAD IN GUNSHOT IN WETLANDS

Contents
AnNNneX A: ManNUTacCture and USES ...t 1
28 I I T 5 T o o] o To Lo o] o X PP 1
N I A 01V o o Lo = PP 1
N 2 = =TT 0 g 1o 1) T gl o oo =TT 2
N G YV T = o o o =] 2
A.2. Use of lead gunshot in or over Wetlands ...... ... e 2
A.2.1. Hunting within or over a wetland........ ..o e 2
A.2.2. Sports shooting iN Or OVer Wetlands.......couiiiiiii e e eaees 3
Annex B: Information on hazard, releases, exposure and risk ................ocoooeael. 9
B.1. Identity of the substance and physical and chemical properties...........c.ccovviiiiiiiiiiiiiaennen. 9
B.1.1. Name and other identifiers of the substances............c.ccoiiii i 9
B.1.2. Composition Of the SUDSTANCES.. ... 9
S 00 IRC T =] 0 ) V/S [olo Yol a =T T o= 1 I 0T o] o =] o € =S 12
B.1.4. JUSEIfication fOr grOUPING ....ui ittt e ettt et e e e e aneaaneas 13
B.2. Manufacture and USES (SUMIMIAIY) ....cuueuen ettt et e e et et et s e e e e an e e e neeeaneaneanenns 14
S 70220 N I =Y To =] o To ) o] o Yo 18 T4 [ o PSS 14
B.2.2. Use of lead gunshot in or over Wetlands ... 14
B.3. Classification and 1abelling ... e 15
B.3.1. Regulation (EC) No 1272/2008 (CLP Regulation) .......cuciiiiiiiieii i eieeiee e eaeeeaneas 15
B.3.2. Industry self-classification and labelling ...... ..o e 15
B.4. Environmental fate Properties .. ... oo ittt e et 16
0 N IO 9 1T | =T = 1 e o S 16
0 B =1 T Yo [T | =T F= 1 o] o TS 16
B.4.3. Environmental disStribDULION. ... ..ot aaeas 17
[ S =T o T Tt o 81 0 18] = o o PP 42
S 977 RSN ST=Toto ] o o =1 Y/ o o 1 £=Y o [ o [ S 45
B.5. Human health hazard asSeSSMENT ... et eaneas 46
B.5.1. TOXICOKINETICS ...eeeii ettt ettt et et et e e e raeaes 46
T ot U | (= 0 ) d o 1 Y S 48
RS TRC O g ] = o] o PPN 49
T 0 T g 0 1= Y/ 49
S ST ST =T g E] | = 1 ] o PP 49
B.5.6. Repeated dOSE t0XICI Y . uueii ittt ettt et ettt et e e et aanean 49
T A |V 11 = o 1= o [ /S 58
TR S T O ¥ o [ T Yo [T o] od 1 Y/ 58
S TS TR T o) qTod 1 Y28 o] gl €= o Yo 11 Td u o] o IS 58



ANNEX XV RESTRICTION REPORT — LEAD IN GUNSHOT IN WETLANDS

B.5.10. Lead gunshoOt iN fOOd ... ettt ettt aaneas 59
B.5.11. Derivation of DNEL(S) and other hazard conClUSIONS ....... ..ot 60
B.6. Human heath hazard assessment of physico-chemical properties ...........ccooiiiiiiiiiiiiiinann. 62
B.7. Environmental hazard asseSSMENT. ... ...t 62
B.7.1. Compartment specific hazard assesSSMeNt ... 62
B.7.2. Non compartment SpeCifiC effeCtS ....oiii i s 63
B.7.3. PNEC derivation and other hazard conClUSIONS .........coiiiiiiiiii s 87
B.8. PBT and VPVB @SSESSIMENT ...ttt ettt et ettt et et et et et e 91
B.O. EXPOSUIE ASSESSIMENT ...ttt et et ettt et et ettt et e ettt et e et e e e aa e e et n e e e e eaneas 91
B.9.1. Exposure Scenario: use of lead gunshot in or over wetlands ... 91
B.10. RiSK CharaCteriSatiON .........c.uiuiiiii ettt e r et e e 112
B.10.1. Environment (riskS tO Dirds) ..o 112
B.10.2. Human health ...ttt e s 129
Appendix B.1l: Bioconcentration / bioaccumulation factors for lead in freshwater organisms and
£ | PP PP 130
Appendix B.2: Benchmark dose estimated and 1Q impacts of lead..............ccoiiiiiiiiiiiiiiiians 146
Appendix B.3: Summary of the existing legal requirements (and international agreements) ...... 148
Annex C: Justification for action on a union-wide basis ... 156
ANNEX D Baseline ... e 157
D.1. Problem definition — risk t0 be addressed ......... ..ot 157
D.2. Outlook without any additional risk management ..........c.cooiiiiiiiiii e 157
D.2.1. Current quantities of lead dispersed in wetlands ......... ... 157
D.2.2. Estimates of bird mortality due to lead poiSONING ......coiiiiiiiii i 157
D.3. Additional consequences Of NON-ACTION....... ot eeeaes 158
ANNEeX E: IMPacCt ASSESSIMENT ...ttt ettt e e e eaanee e e aaaannes 160
E.1. Risk Management OPTiONS ...ttt et ettt et e e e e e n e e e eanes 160
S I I = o o T 17 I /1= g [ Lo o 160
E.1.2. Other evaluated but discarded restriction OptioNS ........ccoiiiiiiiii i 165
E.1.3. Other union-wide risk management options than restriction.................ccoooiiiiiinn... 170
A | (=] g = L7 PP 175
E.2.1. Description of the use and function of the restricted substances..............cccccvvieennn... 175

E.2.2. Identification of potential alternatives/ techniques (overview of existing alternatives).175

E.3. Risk reduction, technical and economic feasibility and availability of alternatives............... 177
E.3.1. Most likely alternative: STEeI .....c.uiieiiii e e 177
[ B STy § o o] g Yo7 =T o F= g T ] () I PP 217
| S R = ] o T 17T I /1= g [ o o 217
= T Lo o] o o] o 0 T ToR 1o g1 o 2= Tox = PP 217
E.5. 1. SUDSHITUTION COSTS. ...ttt e e ettt et et e e e e e e e e e e e aneanes 217



ANNEX XV RESTRICTION REPORT — LEAD IN GUNSHOT IN WETLANDS

E.5.2. ENTOrCEMENT COSES .. .uuiitiii ettt ettt ettt e eaeaas 222
E.6. Human health and environmental iMmPactS ..o eeeaes 222
E.6.1. HUMan health ImMPacts . ..o ettt et e e e aneaaneas 222
E.6.2. ENVIroNmMENtal ImMPaCtS. ..o ittt et e et e et e 227
A © ] 1 1= g g1 o F= 1o PP 231
A S Yo Tox - Y T ] o = Lo = 231
E.8. Practicality and monitorability ..........cooeoieoieoi e e 237
E.8.1. Implementability, manageability and enforceability ..........ccoooiiiiiiiiiiii 237
E.8. 2. MONItOrability . ...t e 239
E.9. Proportionality CONSIAEIAtIONS .......ciuiiueiei ettt et e et e e e e n e e e e e enes 242
E.9.1. Cost-effectiveness of avoiding lead releases to the environment................cccoevieene.. 243

E.9.2. Cost-effectiveness of avoiding premature death in waterbirds through lead ingestion..244

Appendix E.1 AEWA status per EU Member State ........ccooiiiiiiiiii it 245
Appendix E.2 Definitions of wetland used in different EU Member States..............c..coooii. 247
Annex F: Assumptions, uncertainties and sensitivity analysis........................ 252
Annex G: Stakeholder information ... ... e 252
G.1. Consultation with Associated INAUSEIY . ... e eaeaes 252

G.1.1. Direct contact with Stakeholders ..o 252

G.1.2. Participation in “targeted” meeting with stakeholders ...........cccciiiiiiiiiiiiiiiiiiiiies 253
SYoTo] o L= 0) i o g U= /== [ T o 254
3 (o] o =T o 0 T= o | PP 254
Human and environmental hazard properties. ... ... 256
Risk to human health, wildlife and the enVIroONMENt. ... ..o e 256

Environment (habitat and wildlife)—EMmIiSSIONS........coiiiiiiii i 256
Human health exposure (humans via the environment) ... ... 258

Wildlife (birds)—Population trends .........oiiiiii i et 258

Vulnerable groups (children, pregnant women and frequent game meat consumers)............ 259

0 o 11V | o L 262
N ] 5 1= QR 263
Opening remarks DY pPartiCiPants. . ... ..o e 263
G.2. Consultation with international organisations and non-EU Countries .............c.ccviviiiieanann. 265
G.3. Consultation with other EU services and iNSEtULIONS ........co.oiiiiiiiiiii e 266
G.4. Consultation with Member State Competent Authorities ...........ocoiiiiiii e 266
ANNEeX H: REFERENCES ...ttt aaaaas 267



ANNEX XV RESTRICTION REPORT — LEAD IN GUNSHOT IN WETLANDS

Tables

Table B.1 Identification Of 1€@ad.........ccoiiiiiiii e 9
LI 1 L= = T2 @] o E] 1) (L= o P 9
JLIE= 101 L= = 30 T o] o 10 L = 10
Table B.4 CONSTITUENTS ...ttt ettt ettt ettt e et ettt e e e anes 10
Table B.5 IMPUIITIES .. ettt ettt aa e aaas 10
Table B.6 CONSTITUBNTS . ...ttt ettt ettt et ettt e e e e e e e e eaneanens 11
JLIE= 101 L= = T8 o] o 10 L = 12
Table B.8 Relevant physico-chemical properties of lead. ... 12

Table B.9 Harmonised classification for lead massive (particle size = 1 mm) and lead

compounds (Annex VI of CLP Regulation)........ccoviiiiiiiiiiiiii et 15
Table B.10 Human health self-classification in REACH registration. ..............ccovviieennn. 15
Table B.11 Environmental self-classification in REACH registration................cooiieviai. 15

Table B.12 Reported log KD, SPM values for lead in freshwaters in Europe (LDAI, 2008)

Table B.13 Seven general types of wetlands in the European Union (from EU, 1997) ... 21
Table B.14 Ramsar Classification System for Wetland Type. ....cooviviiiiiiiiiiiiiiiinens 23

Table B.15 Native (regularly occurring) EU bird species associated with tundra, mire and
MOOKIaNd habitat. . ... e 25

Table B.16. Wetland habitats included in Annex | of the Habitats Directive (after EC, 2007)

Table B.17 CORINE land cover classifications relevant to wetlands ...........ccccooviieienn... 28

Table B.18. Area of wetland and inland waters compared to Ramsar sites in EU Member
States that comprise the Baltic Sea Catchment Area (based on WWF, 2008). ............. 31

Table B.19 Coverage of broad wetland category in the European Ramsar region ......... 32

Table B.20. Bioaccumulation factor estimates (BAF in L/kgww) for lead in freshwater

OrganiSMS (LDAIL, 2008) .. .uuuit ettt et et e e e ettt 42
Table B.21. The range of bioaccumulation factor (BAF in L/kg ww) of lead in the mixed
Lo 1T (N 2010 ) PP 43
Table B.22. Representative lead uptake rates (CSRs for lead compounds, 2015)......... 47
Table B.23. Benchmark dose calculations for blood lead level (in pg/dL) associated with a
I 1 N o Yo g 1 A [0 17 52
Table B.24 Description of additional studies listed in REACH Registration.................... 54
Table B.25. DNELs for the general population (REACH registration, 2015) .................. 61

Table B.26. Signs and timeline of chronic lethal lead poisoning in wildfowl (after USFWS,
K TS ) P 74



ANNEX XV RESTRICTION REPORT — LEAD IN GUNSHOT IN WETLANDS

Table B.27 Summary of Bellrose (1959) hunting vulnerability release and recovery
experiments undertaken at Chautauqua National Wildlife Refuge, lllinois during the
autumn and winter of 1949, 1950 and 1951 (after Bellrose, 1959)......cccvviviiviiiennnn... 78

Table B.28. Summary of ‘year-of-banding’ mortality rate experiments Chautauqua
National Wildlife Refuge, lllinois during the autumn and winter of 1949, 1950 and 1951
(After Bellrose, 1050 ). .. e 79

Table B.29. Estimated percentages of North American mallard population lost as a result
of lead poisoning (after Bellrose, 1959) . .. .ciiiii i e e eaaees 80

Table B.30. Lead-shot dosage and response of each dosed eagle (after Pattee et al., 1981).

Table B.31 Overview of predicted -no effect-concentrations (PNEC values) for the
European environmental compartments (Data compilation from by LDAI, 2008; CSRs

Table B.32 PNECs for secondary POiSONING. ...ttt eaaas 89

Table B.33 Summary of indicative thresholds for interpreting lead concentrations in various
tissues types in birds and other Wildlife. ... s 90

Table B.34. Emissions of lead from hunting (cartridges only) estimated by AMEC (2012),
[ o] 1 1 TR 91

Table B.35. Lead shot density in European wetlands with waterfowl hunting (modified with
data from Italy, original source: Mateo, 2009) ......ciiiiiiiiiii i e 94

Table B.36. European species of water birds reported to have ingested lead shot (according
to data available in Mateo, 2009; Pain et al., 2015). This list is not intended to be
exhaustive. Other species may be affected by poisoning from lead shot. .................... 99

Table B.37. Estimated Typical Daily Environmental Lead Exposures and Resulting
Incremental Blood Lead Increases From Indirect Exposure via the Environment (LDAI,
D200 1 PPN 109

Table B.38. Prevalence of lead shot ingestion and estimates of mortality in 17 species of
wintering waterfow! in Europe (from Mateo, 2009) ....coiiiiiiiiii i 114

Table B.39 Estimates of waterfowl mortality in 16 species of UK waterfowl (from Pain et
= 2 0 1 1L T PP 117

Table B.40 Waterbird species known to ingest lead shot included in estimate of EU
T o 7= L2 119

Table B.41. Population size of waterfowl, wader and rail species in the EU known to ingest
lead gunshot and correspondence with existing legislation prohibiting or reducing the use
Of lead QUNSNOL. L. s 121

Table B.42 Estimated annual mortality of birds in the EU 28 from the ingestion of lead
Lo U 1= 10 122

Table B.43 Estimated annual mortality of birds in Member States without legislation to
control the risks from the use of lead gunshot in wetlands. ..., 122

Table B.44. Examples of comparison of the lead concentration in various tissues of wild
birds with indicative thresholds of adverse effect...........c.coviiiiiiiii i 126



ANNEX XV RESTRICTION REPORT — LEAD IN GUNSHOT IN WETLANDS

Table B.45. The whole-body bioconcentration factor (BCF in L/kg) of lead in freshwater
OrganiSMS (LDAIL, 2008) ...ttt ettt e e ettt aas 130

Table B.46. The whole-body bioaccumulation factor (BAF in L/kg) of lead in freshwater
OrganiSMS (LDAIL, 2008) ...ttt ettt et e ettt et et e e et e e et e e e aneeeaneeeanneeans 133

Table B.47. Bioaccumulation factors in soil. Lead concentrations in the biota are the
product of BAF and soil Pb concentration (LDAI, 2008). ....coiiiiiiiiiiiiiiiiiii i 138

Table B.48. Bioaccumulation factors between soil or decomposed leaf litter and isopods.
Lead concentrations in the biota are the product of BAF and soil Pb concentration (LDAI,
D200 1 PP 144

Table B.49. Benchmark Dose Calculations for the Blood Lead Level in pg/dL associated
with a 1-1Q Point Loss Using Different Model Assumptions and Blood Lead Metrics. ... 146

Table B.50. EU General Legislation controlling lead and its compounds (non-exhaustive
L1 ) PR 148

Table B.51. List of EU legislation related to lead and its compounds associated with human
health protection (Non-exhaustive liSt).......cooeiiiii i e 151

Table B.52. List of EU environmental legislation related to lead and its compounds (non-

EXNAUSTIVE [1ST) .. e e s 153
Table B.53. List of International agreements related to lead and its compounds (non-
exXhaustive [IST) (BEPA, 2004 ..t e eas 154
QLIE=1 0] (I =0 I = o o o 1= = o I /=TS o g o3 o o] o 161
Table E.2 Summary of rejected restriction options (compared to proposed restriction
Lo o) 1 0] o 1) 169
Table E.3. Possible other Union-wide options discarded at this stage ....................... 170
Table E.4: Approved ‘non-toxic’ shot in the US (USFWS) ...ccciiiiiiiiiiiiiiiiieeeeee 176

Table E.5: Shotgun cartridge products identified be a screening of online web shops in a
sample Of 11 Member States. ... et 178

Table E.6 Basic parameters of lead compared with steel shot. Blue cells apply to both lead
and steel. Green apply to lead, and yellow to steel. Arrows indicate the values
corresponding to a 0.5 mm change of shot size (=2 US numbers). .......cccvevevvviinnnnn. 182

Table E.7 Comparison of energy retainment of certain lead and steel shot (Source: www.
(£=T 011 o) ] o o o7 0] o o1 TP 183

Table E.8. Examples of chamber pressure according to information from the
manufacturers. The sample is limited to Cal. 12. ......ccoiiiiiiiiiii e 190

Table E.9 Operating pressure, cartridge size and proofing ........cccviiiiiiiiiiiiiiiniinnenn. 195

Table E.10 Advice from shotgun manufacturers on the use of steel shot in shotguns (non-

EXNAUSTIVE [1ST) ..o e 197
Table E.11 Overview of tests performed by ONCFS on use of steel shot (Source: Faune &
SAUVAGE, AVEIl 2004 ...ttt e, 199
Table E.12. Comparative prices for lead and lead-free shotgun cartridges, cal. 12.
Summarised after Thomas (2015). ... e eas 208
Table E.13 Examples of advices given in a number of Member States ...................... 223

vi



ANNEX XV RESTRICTION REPORT — LEAD IN GUNSHOT IN WETLANDS

Table E.14: BMDLs derived for 1Q, systolic blood pressure and chronic kidney disease

LSS A2 0 1 3 226
Table E.15 Overview of impacts on shot production supply chain (Source: AFEMS, ECHA'’s
Loz 1| I {0 ]l Y4 o 1Y o T =21t ) T 235
Table E.16. Methods for monitoring the effectiveness of the proposed restriction (Source:
2 T2 0 16 4 T 239
Table E.17 Comparison of the cost-effectiveness of the proposed restriction and previous
restrictions under REACH. ... e 243
Figures

Figure A.1 Summary of the life cycle of lead in ammunition, including lead gunshot
(reproduced from ILA-E, 2000). ..t 1
Figure A.2 Principle of clay target shooting (from ILA-E, 2010) ...c.cevviiiiiiiiiiiiieiiieeeenns 6
Figure A.3 Diagrammatic layout of a skeet shooting field (from ILA-E, 2010)................ 7
Figure A.4 Example of simulated game hunting (from ILA-E, 2010) .....ccviiiiiiiiiiiiennanns 7
Figure B.1 Baltic Sea Catchment Area (after WWF, 2008).......ccoiiiiiiiiiiiiiii e, 30
Figure B.2 Comparison of SPAs and wetlands in Italy..........ccoooviiiiiiiii i 35
Figure B.3 Water budget in a generic wetland (after Welsch et al., 1995)................... 37
Figure B.4. Hydrological features of bogs and fens (after Welsch et al., 1995). ........... 38
Figure B.5 Relationship between blood lead levels in children and 1Q deficits (KEMI, 2012;
after Lanphear et al., 20005 .. .ottt e 51
Figure B.6. Lead exposure routes and receptors animals (adapted from Pain et al. 2015)
......................................................................................................................... 66
Figure B.7. Digestive tract of the geese (Source: FAO, 1996) .....ccoviiiiiiiiiiiiiiinniiannn. 68

Figure B.8 The gizzard of a Canada goose with lead pellets and corn. Image provided
courtesy of the USGS National Wildlife Health Center (USGS, 1999. Field Manual of Wildlife
Diseases: General Field Procedures and Diseases of Birds) .......ccccvviiiiiiiiiiiiiiiinnnnns 70

Figure B.9 Typical “eroded” lead pellets at different stages of erosion. Image provided
courtesy of the USGS National Wildlife Health Center (USGS, 1999. Field Manual of Wildlife
Diseases: General Field Procedures and Diseases of Birds) .......ccccvviiiiiiiiiiiiiiiinnnnns 70

Figure B.10 Gizzard lining of a lead-poisoned mallard (green stained, left side) versus a
non-poisoned one (right side). Image provided courtesy of the USGS National Wildlife
Health Centre (USGS, 1990 . ... ittt ettt et eaaas 75

Figure B.11 Lesions in the gizzard (indicated by arrow) of a lead poisoned mallard. Image
provided courtesy of the USGS National Wildlife Health Centre (USGS, 1999)............. 76

Figure B.12. Typical signs (e.g. abnormal positioning of the wings and neck) of acute lead
poisoning in a whooper swan (Cygnus cygnus). Eroded lead was subsequently found in the
bird’s gizzard (during necropsy). Image provided courtesy of WWT (Wildfowl & Wetlands
LI 53 83

vii



ANNEX XV RESTRICTION REPORT — LEAD IN GUNSHOT IN WETLANDS

Figure B.13. Key parameters characterising the likelihood of bird exposure to lead shot.
....................................................................................................................... 101

Figure E.1. Deviation (miss distance) (cm) between hitting point and target as a function
of shooting distance (m) on TROJAN shooting simulator. Each dot represents one shot.

Left: “Good” shooter. Right: “Bad” shooter. After Noer et al. (2001)..........c.ccieena... 185
Figure E.2. Development of wounding of pink-footed goose in Denmark over the period
1997-2015. After Holm et al. (2015). .uiiiiiiiii e e e eeaeeens 186
Figure E.3. Harvest of pink-footed geese in Denmark and Norway from 1990-2014. After
MadSEN €t Al. (2005 ). .t e 187
Figure E.4. Progress of chamber pressure during the firing of a shot........................ 192
Figure E.5. Chamber pressure and proof limits according to CIP regulations. ............ 193
Figure E.6. Proof marks used by ClIP. ... e e e 194

Figure E.8. A selection of guns assessed to be rather typically possessed by European
18T 01 (= = PP 203

Figure E.9. Wad construction in a selection of shotgun cartridges. All calibre 12. Bottom:
Lead; Middle: Steel; Top (from left): Hevishot, Tin, Tungsten, Zinc and two Bismuth. See
L= Al F0T gl [ = 11 £ 212

Figure E.10 Compliance assessment method (Source: ADAS, 2007) ..ccovviiiiiiiinnnnnnn. 242

viii



ANNEX XV RESTRICTION REPORT — LEAD IN GUNSHOT IN WETLANDS

Note on terminology

Various English language terms are commonly used in relation to birds and their
habitats. Some of these terms are based on ecology or scientific taxonomy, whilst others
are rooted in traditional hunting practice. Some of these terms are used
interchangeably, but may have different meanings for particular stakeholders. As this
could lead to misunderstanding, the usage of certain key terms are outlined below.
Whilst every effort has been made to ensure the consistent use of terminology in this
report, source material may not always used these terms consistently.

Wetland The most widely accepted definition of a wetland is the one set out in the
text [Article 1(1)] of the Convention on Wetlands, signed in Ramsar, Iran,
in 1971 as: “areas of marsh, fen, peatland or water, whether natural or
artificial, permanent or temporary, with water that is static or flowing,
fresh, brackish or salt, including areas of marine water the depth of which
at low tide does not exceed six metres”. Wetland habitats have also been
defined under other EU legislation such as the Habitats Directive and
referred to in the Birds Directive (Art 4(2)).

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. The Ramsar
Convention defines ‘waterfow!’ as birds that are ‘ecologically dependent on
wetlands’ and this definition is therefore consistent with the use of the term
waterbird within AEWA.

Waterfowl Without prejudice to the use of the term waterfowl within the context of
the Ramsar convention (outlined above), 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 also 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, in these instances, the
term is principally associated with the hunting of game waterfowl.

Raptors Predatory birds (birds of prey) that have keen vision, powerful talons with
(predatory or | claws and strong curved beaks, including owls. These birds can also
scavenging) 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 | Other bird species that typically scavenge carrion e.g. corvids
(non-raptor)
Hunting The practice of pursuing and killing wild animals for sport of food.
Wildfowling The hunting of wildfowl, particularly ducks, geese and waders.
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Annex A: Manufacture and uses

Lead in gunshot and ammunition is used in a range of sporting, military and law
enforcement activities. The majority of these uses are registered under REACH. The life-
cycle of lead in relation to the production of lead gunshot and other ammunition is shown
in Figure A.1.

Lead Nitrate Producer

1 Pb producer
PONO, + MgCoILN;Og Battery
Lead Mitrate m Styplmeate Recycling
T.ead Bar Producer
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Figure A.1 Summary of the life cycle of lead in ammunition, including lead gunshot
(reproduced from ILA-E, 2010).

A.1. Lead shot production

The production of lead gunshot, typically from a lead alloy containing various quantities of
arsenic (As), antimony (Sb) and tin (Sn), can be broadly subdivided into tower, Bleimeister
and wire processes (ILA-E, 2010; Mann et al., 1994* - see Figure A.1). Different processes
are used to produce different sizes of lead gunshot. The tower process is included for
completeness, but has been widely replaced with other more modern techniques.

A.1.1. Tower process

The tower production process is carried out in a tower typically ranging from 40 to 80
metres in height, dependent on the diameter of the shot required. This process has been
largely superseded since the 1960s by the Bleimeister and wire processes described in
Section A.1.2.

1 https://www.fws.gov/lab/pdfs/mann_etal.1994.pdf: Primary components of lead shot are lead and antimony.
The amount of antimony can vary from 0.5% to 6.5% depending on size and desired hardness of the pellet.
Arsenic (approximately 0.1% to 0.2%) may be added to the alloy to facilitate sphere formation, tin
(approximately 0.1%) may also be an intentional inclusion in the pellet alloy.
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Lead (typically as a lead alloy) is heated until molten and ‘dropped’ through a copper sieve
high in a tower. The liquid lead forms spheres through surface tension and solidifies as it
falls. The partially cooled spheres are caught at the floor of the tower in a water-filled
basin. Thereafter shot are dried and further processed for roundness, size and polished
(graphite coating for lubrication and to prevent oxidation). A shot tower with a 40-metre
drop can produce up to number six shot (nominally 2.4mm in diameter) while an 80-metre
drop can produce number two shot (nominally 3.8mm in diameter) (Lipscombe and
Mungan, 2012).

A.1.2. Bleimeister process

The Bleimeister method (U.S. Patent 2978742 A, dated April 11, 1961) is a process for
making lead shot in small sizes from about number seven to about number nine. Molten
lead (alloy) is dripped from small orifices and dropped approximately 1 inch (2.5
centimetres) into a hot liquid, where it is then rolled along an incline and then dropped
another 3 ft. (91 cm). The temperature of the liquid controls the cooling rate of the lead,
while the surface tension of the liquid and the inclined surface results in highly regular
spheres of lead shot.

The size of the lead shot that is produced is determined by the diameter of the orifice used
to initially drop the lead and the specific lead alloy that is used. The roundness of the lead
shot depends on the angle of the inclined surfaces as well as the temperature of the liquid
coolant. Thereafter shot are dried and further processed for roundness, size and polished
(graphite coating for lubrication and to prevent oxidation).

A.1.3. Wire process

Larger shot sizes (than can be produced using the Bleimeister method) are produced from
calibrated lengths of extruded lead (alloy) wire that are fed into a die and sized into
spheres by hemispherical punches. Thereafter shot are further processed in a tumbling
barrel and polished (graphite coating for lubrication and to prevent oxidation).

A.2. Use of lead gunshot in or over wetlands

This Annex XV restriction report is focussed on the uses of lead gunshot in wetland
environments. Further uses of lead gunshot occur outside of wetland areas but this will
not be assessed as part of this restriction report. Equally, uses of other types of lead-
based ammunition (e.g. rifle ammunition) will not be assessed in this restriction report.

A.2.1. Hunting within or over a wetland

Hunting can be divided essentially in two main types: small game (mainly using shotguns
and shotgun cartridges) and big game (mainly using rifles and bullets). In several
countries (e.g. Sweden, Denmark and Switzerland), roe deer may be hunted with
shotguns.

Hunting is also practiced as part of agricultural and wildlife management (pest and
predator control). It may also be undertaken for other specific reasons, such as the
protection of public health and air safety. The most common small game species in
wetlands are ducks, geese and some waders, which are mainly hunted using shotgun
cartridges.
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Hundreds of species of birds are ecologically dependent on wetlands for at least part of
their annual cycle. Two hundred and fifty four species of water birds, globally, are
protected under the Agreement on the Conservation of African-Eurasian Migratory Water
birds (AEWA)Z2. All AEWA species cross international boundaries during their migrations
and require good quality habitat for their survival.

The use of lead gunshot within or over wetlands is acknowledged to adversely affect the
bird species that live or feed within them. This concern has resulted in numerous national
and international measures that are intended to prevent or avoid the use of lead gunshot
for hunting in or over wetlands, or for hunting waterfowl species, including measures that
have been adopted to meet the obligations of the AEWA. As one of the obligations of
AEWA, Parties are obliged to phase out the use of lead shot for hunting in wetlands as
soon as possibles.

Whilst the REACH registration Chemical Safety Report (CSR) for lead (prepared by the
lead [Pb] REACH consortia) describes various professional and consumer uses of lead in
ammunition, the use of lead gunshot for hunting in or over wetlands is not included as an
‘identified use’ and was therefore not subject to an assessment of safe use.

Detailed Exposure Scenarios for various uses of lead in ammunition are described in a
supplementary risk assessment* for the use of lead in ammunition that is available on
request from the Lead Registrant or the International Lead Association, but is not included
in the submitted documentation (as detailed on page 489 of the REACH CSR).

This supplementary assessment identified the use of lead gunshot in or over wetlands as
a ‘use advised against’. This conclusion was reported to have been based on an
acknowledgement of the widespread restrictions already in place across the EU in relation
to the risks from lead gunshot in wetlands rather than the outcome of a risk assessment
undertaken by the registrants.

However, Section 2.4 of the REACH Registration CSR for lead does not identify the use of
lead shot in or over wetlands as a ‘use advised against’. Instead, this section reports that
there are no uses advised against ‘other than legal restrictions on the use of lead’. Whilst
legal restrictions could include those that have been enacted in some Member States to
prohibit or curtail the use of lead gunshot in or over certain wetlands (potentially in
response to AEWA), the uses advised against detailed in the CSR is not wholly comparable
to the conclusion of the supplementary assessment, and may inadvertently support the
use of lead gunshot within wetland areas that are not subject to legal restrictions e.g.
under one of the other identified uses (e.g. small game hunting in unmanaged areas).

A.2.2. Sports shooting in or over wetlands
Activities related to sports shooting, when practiced using lead gunshot within or in the

proximity of a wetland, may result in risks to water birds and are therefore considered
within the scope of this restriction report.

2 http://www.unep-aewa.org/

3 This aim is codified in Paragraph 4.1.4 of the Action Plan to AEWA.

4 This is outlined in “Exposure and risk assessment on use of lead in ammunition”, draft version, prepared by the
Lead REACH Consortium (2010), to be annexed to the main lead Chemical Safety Report.
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When considering this use a distinction should be made between shooting ‘ranges’ and
shooting ‘areas’:

A.2.2.1. Shooting ranges

According to ILA-E (2010), a shooting range?® is defined as “an area designed and operated
specifically for recreational shooting” where:

e the owner/operator of the site® complies with environmental regulations;
e there is a ‘remediation upon closure’ plan in place; and,

e the range has a clearly defined boundary and it is assumed that lead ammunition
is not allowed to be deposited outside the boundaries of the range.

A shooting range can, under this definition, be considered as technical area as defined in
the ECHA Guidance document on information requirements.

ILA-E (2010) further elaborate that national environmental or other laws or ordinances in
Member States vary in the extent to which deposition of lead shot outside the perimeter
of the shooting range is permitted and in the extent to which remediation is required upon
closure. The general trend is reported to be for increasing national restrictions on
ammunition falling outside the range boundary. Four examples from European
regions/countries (Finland, Flanders (Belgium), Germany and United Kingdom) were
collected by ILA-E (2010) to illustrate the definition of a shooting range, as follows:

e In Finland, ownership is an important factor when remedial actions are needed.
Finnish environmental legislation follows the polluter pays principle, which places
the liability on the polluter (Sorvari et al., 2006). The Environmental Protection Act
states that: "Any party whose activities have caused the pollution of soil or
groundwater is required to restore said soil or groundwater to a condition that will
not cause harm to health or the environment or represent a hazard to the
environment”. In the case of recreational shooting activities, the polluters are
individuals belonging to a non-profit-making club, a circumstance hardly likely to
be proven liability for the adverse environmental consequences of their activities.
According to the current legislation, if the polluter is indigent, liability can be
transferred to the landowner and thence to the municipalities and finally to the
state. According to Sorvari’s (2006) survey, Finnish shooting ranges are mainly
privately owned (40%). Very often the landowner is a private person or a shooting
or hunting club. Communally owned ranges represent 13%, and state owned
ranges 10%, of the total number. Ownership data were unavailable for one-third
of all ranges.

¢ In Flanders (Belgium), shooting ranges for fire arms (excluding paintball shooting)
are subject to a preliminary and descriptive soil examination when land is
transferred from ownership or every 20 years (Heyman & Smout, 2005; VLAREBO;
1996). A preliminary soil investigation provides indications on the degree of soil
pollution. Remediation depends on the degree of pollution and the time it has been
established (recently or long ago). The first step in the process of remediation is a

5 For clarity, in the UK, “shooting range” has a narrower definition as it only refers to rifles and pistol. “shooting
ground” is used for shotguns. In this report, “shooting range” is defined as areas specifically designed and
operated for recreational shooting. This usually includes both rifles/pistol and shotgun ranges.

5 A site refers to a shooting range.
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descriptive soil study which tries to find out about the dispersion of the pollution
and its future evolution. Moreover, the risks of the pollution are evaluated. If
pollution limits are exceeded, a soil remediation project is worked out in a second
step.

¢ In Germany, clay target ranges need a special permit — following the “Federal Law
on Environmental Protection against Noxious Intrusions” (BImSchG Bundes-
Immissionsschutz-Gesetz” of March 1, 1975.). That law says in Section 6 that the
authority has to check — in any case of closure — whether it is necessary to take
legal measures — in the sense of remediation, or not. There are no agricultural used
sites within the boundaries of the ranges (shot fall zone) in Germany. There are
often agreements (with financial compensation) between the operator and the
farmer not to use these sites. In many cases the operator would like to buy the
sites (Prof. Crossman, personal communication).

e In the UK, most shooting is done through clubs on permanent shooting grounds
that are either owned or leased. Shoots are restricted by local authority
requirements about noise and shot not falling outside of shoot boundaries. Most
clay target shooting in Britain is controlled by planning legislation and regulations
imposed by regulatory bodies. If the land was to be used for other purposes, the
responsibility for potential environmental issues is clearly set out in English law.

A.2.2.2. Shooting areas

According to ILA-E (2010), a shooting area is an “area not specifically designed and
operated for shooting but where shooting activities can take place”. These areas do not
necessarily comply with best practice guidelines and may not be subject to, or comply
with, relevant environmental regulations.

ILE-E (2010) note that the definition of a shooting area clearly differs among the EU
Member States. For example, under Flemish (Belgium) environmental legislation, shooting
areas are defined as “shooting contests organised up to a maximum of twice per year on
the same piece of land with a maximum duration of four consecutive days”. Shooting areas
are exempted from the Flemish soil pollution regulation and can therefore not be
considered as technical areas.

The majority of shooting activities use modern firearms with self-contained cartridges.
Muzzle loading shooting is the use of arms designed prior to the invention of self-contained
cartridges. This entails placing both the propellant charge and the projectile into the barrel
via the muzzle. A variety of mechanisms are used to generate a hot spark which is
conveyed to the powder charge through a small hole in the side of the barrel to achieve
ignition of the charge. This principle is applied to the whole range of small arms, pistols,
revolvers, rifles, muskets and shot guns. Mechanisms to generate the spark include a
burning cord (matchlock) flint and steel (flintlock) pyrites and steel (wheel lock) and
chemicals (e.g. used in percussion caps). All target shooting is carried out on “shooting
ranges”, so only a small amount is carried out on “shooting areas”. A very small amount
of live game shooting is done with muzzle loaders in the UK.

A.2.2.3. Sporting shooting in clay target ranges (trap and skeet)
Clay target shooting is an outdoor recreational and competitive sport which involves

participants firing shotguns using cartridges of spherical pellets of lead to break flying clay
targets launched into the air (see Figure A.2). Clay target shooting involves many
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variations of the sport in the way that targets are presented to the shooters, such as
changes in the height and speed of the target, the direction of flight, and the locations of
stations where shooters stand. The more common disciplines are ‘trap’ and ‘skeet’.
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Figure A.2 Principle of clay target shooting (from ILA-E, 2010)

Trap shooting, also referred to as ‘down the line’ shooting, involves targets launched from
machines put in a pit, all within a horizontal spread of approximately 90°. The shooters
shoot at the launched target from different positions in five lanes. The five shooting
stations must be arranged on a straight line at a distance 15 m behind the pit (ISSF —
Rules and Regulations). Lead shot is deposited directly in front of the trap up to a distance
some 210 m (AFEMS, 2002; cited by ILA-E, 2010).

Skeet shooting, also referred to as ‘across the line’ shooting, involves shooting two clay
targets launched from two separate traps in towers located about 40 m apart. The targets
are released alternately or simultaneously along intersecting flight paths and shooters
stand in a series of 8 shooting stations (see Figure A.3).
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Figure A.3 Diagrammatic layout of a skeet shooting field (from ILA-E, 2010)
A.2.2.4. Sporting shooting in sporting clay ranges (simulated game hunting)

Sporting clays or simulated game shooting is a relatively “new” discipline which simulates
actual field hunting by combining different target flight speeds and angles and different
target sizes. The target might be crossing, climbing, incoming, outgoing, streaking high
overhead, flying low, or any combination of the above (Rooney, 2002; cited by ILA-E,
2010).

The area of lead shot deposition from sporting clays is not well-defined and a predictable
pattern of deposition is unlikely due to the use of mobile traps and target flight variations
(Figure A.4).
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Figure A.4 Example of simulated game hunting (from ILA-E, 2010)

A.2.2.5. Sporting shooting in clay target areas

Outdoor pistol/rifle and clay target (trap and skeet) areas may to a large extent be similar
to the respective shooting ranges. However, they are not specifically designed and
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operated for shooting. These areas do typically not comply with best practice guidelines.
These areas are not subject to, or comply with, relevant environmental regulations.

However, they are also less frequently used and the number of shooters and the amount
used is also much smaller.
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Annex B: Information on hazard, releases, exposure and
risk

B.1. Identity of the substance and physical and chemical properties

B.1.1. Name and other identifiers of the substances

This Annex XV report concerns the use of zero-valent ‘elemental’ lead massive (particle
diameter = 1 mm) used as gunshot in or over wetlands and describes the risks resulting
from this use to both human health and the environment. The principal risk described is
that to birds through ingestion.

Although often present as a constituent in an alloy, which are considered to be ‘special
mixtures’ under REACH, elemental lead is currently the only lead-containing substance
(lead compound) that is known to be used in gunshot. Lead-based alloys used in gunshot
(lead =>90%) typically contain variable proportions of antimony (up to approximately 6 %)
and arsenic (up to approximately 1.5 %) to produce specific properties in the lead shot,
such as hardness and roundness.

Table B.1 ldentification of lead

EC number 231-100-4
EC name Lead

CAS number 7439-92-1
Molecular formula Pb
Molecular weight range 207.1978

B.1.2. Composition of the substances

The Chemical Safety Reports submitted to ECHA for lead were screened for the relevant
information (CSR for lead, 2016).

Several grades of lead massive are reported: high-purity, general and ‘with arsenic’
B.1.2.1. Lead metal massive (high purity grades)
Degree of purity: 99.9 % (w/w)

Table B.2 Constituents

Constituent Typical Concentration Remarks
concentration range

Lead 99.9 % (w/w) 299.8 - £99.999 %

EC no: 231-100-4 (w/w)
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Table B.3 Impurities

classification of the
substance

Impurity Typical Concentration Remarks
concentration range

Different metal =0.0001 - <0.2 % | Metal impurities in

impurities not (w/w) the range <0.2%

affecting the (w/w): e.g. Sb, Sn,

Cu, Al, Zn, Fe, Cr,
Se, Mg, Mn, Na, Ba,
Sr, In, Ga, Te, Ag,
Bi, Au, Ca, Pt; metal
impurities in the
range <0.1%
(w/w): Ni, Co, TI;
metal impurities in
the range <0.025%
(w/w): As, Cd, Hg.

B.1.2.2. Lead metal massive (general grades)

Degree of purity: 95.0 % (w/w)

Table B.4 Constituents

Constituent Typical Concentration Remarks
concentration range

Lead 95.0 % (w/w) =80.0 - £99.99 %

EC no: 231-100-4 (w/w)

Table B.5 Impurities

Impurity Typical Concentration Remarks
concentration range

antimony =20.0-<15.0%

EC no.: 231-146-5 (w/w)

tin =>20.0-<15.0%

EC no.: 231-141-8 (w/w)

sulphur >20.0-<10.0% only in elemental

EC no.: 231-722-6 (w/w) form

oxygen =>0.0-=<10.0% only in elemental

EC no.: 231-956-9 (w/w) form

copper =>0.0-=<10.0%

EC no.: 231-159-6 (w/w)

nickel >200-=<1.0%

EC no.: 231-111-4 (w/w)

aluminium =>0.0-<10.0%

EC no.: 231-072-3 (w/w)

zinc =>0.0-<10.0%

EC no.: 231-175-3 (w/w)

iron >0.0-<10.0%

EC no.: 231-096-4 (w/w)

selenium 0.0-=<5.0%

EC no.: 231-957-4

(w/w)

10
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Impurity Typical Concentration Remarks
concentration range

cobalt =200-=<10%

EC no.: 231-158-0 (w/w)

chromium >20.0-<10.0%

EC no.: 231-157-5 (w/w)

magnesium >20.0-<10.0%

EC no.: 231-104-6 (w/w)

Manganese =>0.0-=<10.0%

EC no.: 231-105-1 (w/w

sodium >0.0-<10.0%

EC no.: 231-132-9 (w/w)

Barium >20.0-<10.0%

EC no.: 231-149-1 (w/w)

strontium > 0.0-<10.0%

EC no.: 231-133-4 (w/w)

Indium >0.0-<10.0%

EC no.: 231-180-0 (w/w)

gallium =>0.0-<10.0%

EC no.: 231-163-8 (w/w)

tellurium =>0.0-<10.0%

EC no.: 236-813-4 (w/w)

calcium >0.0-<10.0%

EC no.: 231-179-5 (w/w)

silicon =>0.0-<10.0%

EC no.: 231-130-8 (w/w)

Potassium >20.0-<10.0%

EC no.: 231-119-8 (w/w)

bismuth >200-<2.0%

EC no.: 231-177-4 (w/w)

Different metal
impurities not
affecting
classification of
substance

=20.0-<0.25%
(w/w)

Metal impurities in
the range <0.25%
(w/w): e.g. Pt, Ag,
Au; metal
impurities in the
range <0.1%
(w/w): TI; metal
impurities in the
range <0.025%
(w/w): As, Cd, Hg.

B.1.2.3. Lead metal massive (with arsenic)

Degree of purity: 95.0 % (w/w)

Table B.6 Constituents

Constituent

Typical
concentration

Concentration
range

Remarks

Lead
EC no: 231-100-4

95.0 % (w/w)

=80.0 - <100.0 %
(w/w)

11




ANNEX XV RESTRICTION REPORT — LEAD IN GUNSHOT IN WETLANDS

Table B.7 Impurities

Impurity Typical Concentration Remarks
concentration range

antimony =20.0-=<15.0%

EC no.: 231-146-5 (w/w)

tin =20.0-=<15.0%

EC no.: 231-141-8 (w/w)

sulphur =20.0-<10.0% only in elemental

EC no.: 231-722-6 (w/w) form

oxygen =20.0-=<10.0% only in elemental

EC no.: 231-956-9 (w/w) form

copper =20.0-<10.0%

EC no.: 231-159-6 (w/w)

iron =20.0-=<10.0%

EC no.: 231-096-4 (w/w)

selenium 0.0-=<50%

EC no.: 231-957-4 (w/w)

cobalt 200-=<10%

EC no.: 231-158-0 (w/w)

chromium =20.0-=<10.0%

EC no.: 231-157-5 (w/w)

magnesium =20.0-=<10.0%

EC no.: 231-104-6 (w/w)

Manganese =20.0-<10.0%

EC no.: 231-105-1 (w/w

sodium =20.0-<10.0%

EC no.: 231-132-9 (w/w)

Barium =20.0-<10.0%

EC no.: 231-149-1 (w/w)

B.1.3. Physicochemical properties

The main physicochemical properties of lead are summarised below, based on information
extracted from REACH registration dossiers.

Table B.8 Relevant physico-chemical properties of lead.

Property Results Value used for CSA /
Discussion
Physical state at 20°C and | Lead is available on the | Value used for CSA: solid

1013 hPa

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

Melting / freezing point

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

Value used for CSA: 326 °C
at 1013 hPa

Boiling point

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

12
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result, EU A.3 method).

Property Results Value used for CSA /
Discussion
method).
Relative density The relative density
(compared to water at 4 °C)
is D4R = 11.45 (study

Water solubility

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

Value used for CSA: 185
mg/L at 20 °C

Flammability

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

Value used for CSA:
non flammable

Explosive properties

Waiving (study scientifically
unjustified).

Value used for CSA: non
explosive

Oxidising properties

Waving
justification).

(other

Value used for CSA:
Oxidising: no

B.1.4. Justification for grouping

As the adverse effects resulting from lead exposure are ultimately mediated by dissociated
/ dissolved lead ions, which could be formed from any lead compound, the proposed
restriction also extends to the use of other lead-containing substances in gunshot. This is
irrespective of whether they are known to be used as gunshot’. However, the identity of
these 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 gunshot, this approach is analogous to
the previous Annex XV reports for lead in jewellery and lead in consumer articles. The
approach is intended to prevent substitution of lead with other lead substances to
circumvent the objectives of this proposed restriction.

7 At least one MS with national legislation covers lead and its compounds.

13
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B.2. Manufacture and uses (summary)

Manufacture and uses of lead gunshot are outlined in detail in Section A.

B.2.1. Lead shot production

The production of lead gunshot (typically from a lead containing alloy) can be broadly
subdivided into tower, Bleimeister and wire processes. Different processes are used to
produce different sizes of lead gunshot. The tower process is included for completeness,
but has been widely replaced with other techniques.

B.2.2. Use of lead gunshot in or over wetlands

This Annex XV restriction report is focussed on the uses of lead gunshot in wetland
environments. Further uses of lead gunshot occur outside of wetland areas but this will
not be assessed as part of this restriction report. Equally, uses of other types of lead-
based ammunition (e.g. rifle ammunition) will not be assessed in this restriction report.

The uses considered are:

¢ Hunting within a wetland or where spent gunshot would fall within a wetland

e Sports shooting within a wetland or where spent gunshot would fall within a wetland

14
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B.3. Classification and labelling

B.3.1. Regulation (EC) No 1272/2008 (CLP Regulation)

There are harmonised classifications for lead massive (particle diameter
according to Annex VI of the CLP Regulation (9" ATP)8. These classifications are given in

Table B.9 below:

Table B.9 Harmonised classification for lead massive (particle size =
compounds (Annex VI of CLP Regulation).

=2 1 mm)

1 mm) and lead

Index International EC/ Hazard Hazard Spec. M-
No Chemical Class stateme | Conc. Factors
Identification | CASNO | gng nt Limits
Category | code(s)
Code(s)
082- Lead massive: | EC: 231- | Lact. H362
014-00- | [particle 100-4;
7 diameter > 1 Repr. 1A H360FD
mm] CAS:
7439-
92-1

B.3.2. Industry self-classification and labelling

In addition to the harmonised classifications described in Section B.3.1 the REACH
registration dossier for lead includes several additional human health and environmental
classifications for the various grades of lead massive described in Section B.1.2.

B.3.2.1. Human health self-classification in REACH registration

Table B.10 Human health self-classification in REACH registration.

Hazard class and | Hazard Statement
category code

STOT RE 1

H372: Causes damage to organs; causes damage to central
nervous system, blood and kidneys through prolonged or repeated
exposure by inhalation or ingestion

B.3.2.2. Environmental self-classification in REACH registration

Table B.11 Environmental self-classification in REACH registration.

Hazard class and | Hazard Statement
category code

Aquatic Chronic 2

H411: Toxic to aquatic life with long-lasting effects — applicable to
lead massive with arsenic grade only

8 Regulation (EC) No 1272/2008 on classification, labelling and packaging (CLP) of substances and mixtures. OJ
L 353, 31.12.2008, p.1.
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B.4. Environmental fate properties

The information presented in this section includes data from the Voluntary Risk
Assessment (VRAR) on lead and lead compounds (LDAI, 2008), the 2014 Danish
Environmental Protection Agency (EPA, 2014) survey on lead and lead compounds, REACH
registration dossiers as well as the report prepared by the US Sporting Arms and
Ammunition Manufacturers’ Institute (SAAMI, 1996). Specific information on the
environmental fate properties of lead shot in wetlands are presented in Section B.4.3.3.

Lead is naturally present in the environment (resulting in a background concentration of
lead in all environmental compartments, including biota). Chemical processes affect the
speciation of lead in the environment which, in turn, influences exposure and effects (LDAI,
2008).

Information on the environmental fate and behaviour of lead is based on either monitoring
data for lead in water, soil, sediment, suspended matter and biota or the results of
speciation studies with lead (di-)nitrate and lead chloride. Data are expressed as elemental
(metallic) lead concentrations and grouped together in a read-across approach.

B.4.1. Degradation

The classic standard testing protocols on hydrolysis and photo-transformation are not
applicable to lead and inorganic lead compounds. This was recognised in the Guidance to
Regulation (EC) No 1272/2008 Classification, Labelling and Packaging®, of substances and
mixtures (metal annex):

“Environmental transformation of one species of a metal to another species of the same
does not constitute degradation as applied to organic compounds and may increase or
decrease the availability and bioavailability of the toxic species. However as a result of
naturally occurring geochemical processes metal ions can partition from the water column.
Data on water column residence time, the processes involved at the water — sediment
interface (i.e. deposition and re-mobilisation) are fairly extensive, but have not been
integrated into a meaningful database. Nevertheless, using the principles and assumptions
discussed above in Section IV.1, it may be possible to incorporate this approach into
classification.”

B.4.1.1. Abiotic degradation

In general, (abiotic) degradation is not relevant for inorganic substances. The formation
of different lead species (e.g. hydroxides) occurs under different environmental conditions
However, the exposure and risk assessment in this restriction report will not differentiate
between the properties of the various lead species (pooling of different speciation forms).
This “elemental-based” assessment (pooling all speciation forms together) can be
considered as a worst-case assumption.

B.4.2. Biodegradation

Similar to abiotic degradation, biotic processes may alter (transform) the speciation of
lead in the environment and biota, but will not eliminate it. An elemental-based

® https://echa.europa.eu/documents/10162/13562/clp_labelling_en.pdf
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assessment (pooling all speciation forms together), can be considered as a worst-case
assumption.

According to Annex VIl of REACH and Chapter R.7B of the ECHA REACH Guidance (2008)1°,
the requirements for “ready biodegradability” can be waived if the substance is inorganic.

B.4.3. Environmental distribution
B.4.3.1. Lead speciation

Lead ions have more than one oxidation state in the environment. The principal ionic form
is Pb (1) (Pb?"), which is more stable than Pb (1V) (Pb*"). In all environmental
compartments (water, sediment, soil), the binding affinities of Pb(ll) with inorganic and
organic matter are dependent on pH, the oxidation-reduction potential in the local
environment, and the presence of competing metal ions and inorganic anions.

Lead in its metallic form (Pb°) needs to be transformed to its ionic forms to become
available for uptake by biota. The rate and extent of the transformation/dissolution of lead
in massive and various powder form have been assessed in standardised
transformation/dissolution tests (in accordance to the OECD guidance, Annex 10 of the
GHS). The release of soluble lead- ions from Pb° is greater at lower pH, as follows:

For massive lead materials, transformation/dissolution tests were carried out at pH 6 in
accordance to the OECD protocol on transformation/dissolution®!. The results were used
to derive the release of lead-ions from 1 mm particles at loadings of 1, 10 and 100 mg/L.

7-day transformation/dissolution testing of a massive particle of 1 mm diameter at pH 6,
and a loading of 100 mg/L results in a total release of 428.9 ug Pb/L.

The results from 28 day transformation/dissolution test of a massive particle of 1 mm
diameter at pH 6, and a loading of 1 mg/L, corresponds to 14.2 ug Pb/L.

For lead powders, transformation/dissolution tests were carried out on fine lead powders
(<75pm,) in accordance to OECD protocol at pH 6, 7 and 8.

The release of lead to aqueous medium at 24h for the 100 mg/L loading at pH 6 was 3
211.2 pg/L. For the 100 mg/L loading at pH 7 and 8, the average concentrations of lead
released at 24h was 607 and 187.5 pg/L, respectively.

Lead can precipitate in a variety of forms including hydroxides, sulphates, sulphides,
carbonates, and phosphates. The factors that directly control solubility are pH, oxidation-
reduction (redox) conditions and the concentration of other components that determine
solubility (e.g. dissolved organic carbon). As 