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Abstract

Background: Despite extensive evidence that exposure to lead from ingested ammunition harms humans and wild-
life, and in contravention of European states'’commitments under multilateral environmental agreements to minimize
lead emissions, lead in hunting ammunition is still poorly regulated in Europe. The proposed restriction on lead gun-
shot under the REACH regulation is currently discussed for adoption to protect birds in wetlands from lead poisoning.
Based on a subsequent investigation report concluding that additional measures are warranted to control the use of
lead ammunition in terrestrial environments, ECHA is preparing a new restriction until October 2020. To help inform
this process, we describe REACH management instruments and evaluate the effectiveness and enforceability of differ-
ent legislative alternatives as well as socio-economic aspects of restricting lead shot in comparison to a total ban. We
further discuss how the risks and environmental emissions of lead in rifle bullets can be most effectively controlled by
legislative provisions in the future.

Results: Among different management tools, restriction was shown to be most effective and appropriate, since
imports of lead ammunition would be covered. The partial restriction of lead gunshot limited to wetlands covers only
a minor proportion of all lead used in hunting ammunition in the European Union, leaving multiple wildlife species
at risk of being poisoned. Moreover, lead shot will be still purchasable throughout the EU. Within Europe, the costs
associated with impacts on wildlife, humans and the environment would be considerably lower when switching to
alternative gunshot and rifle bullets.

Conclusion: We argue that there is sufficient evidence to justify more effective, economic, and practical legisla-

tive provisions under REACH, i.e,, restricting the use and placing on the market of lead in hunting ammunition. The
enforcement would be significantly facilitated and hunters could easier comply. A crucial step is to define a realistic
phasing-out period and chemical composition standards for non-lead substitutes while engaging all stakeholders to
improve acceptance and allow adaptation. Until the total restriction enters into force, Member States could consider
imposing more stringent national measures. A total restriction would reduce wildlife poisoning, harmonize provisions
of national and European laws, and foster any efforts to decelerate loss of biodiversity.

Keywords: European Union, Hunting, Lead ammunition, REACH, Restriction, Risk management options, Wildlife
poisoning

Background

Use of lead in Europe

Due to the risks to human health and to the environ-

ment associated with lead exposure, restrictions on the
Correspondence: gabriele.freu@ubade . use of lead and its compounds can be found in a num-
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phasing out of high production volume uses of lead in the
European Union (EU), e.g., lead additives in petrol, has
likely contributed to the overall decrease of lead levels.
Similar decreasing trends have been detected in humans
as shown for instance in students’ blood in Germany
between 1981 and 2018 [2] (Fig. 1).

However, several uses of lead are still not regulated at
the European level, including the use of lead in hunting
ammunition. Currently, lead and its compounds (EC NO
231-100-4, CAS NO 7439-92-1) are manufactured and/or
imported into the EU at the rate of 10,00,000—10,000,000
tons per year [3] and are used in different sectors, pri-
marily in lead—acid batteries [4] (Fig. 2).

Lead in hunting ammunition

Usually, metallic (also called “mono-valent” or “elemen-
tal”) lead is present in gunshot and rifle bullets. Lead
ammunition can be classified as lead shot, bullets and
airgun pellets. Apart from bismuth, which may contain
approximately 0.7% lead [5], metallic lead is currently the
only lead-containing compound in gunshot [6]. Based on
rather old data by [7], the annual use of lead shot in hunt-
ing ammunition in Europe is estimated to lie between
18,000 and 21,000 tons. It is estimated that through hunt-
ing at least 357 tons are dispersed into wetlands, and
more than 14 000 tons into non-wetlands [6-8] (Fig. 3).

Most fired lead shot ends up in the environment (99%),
while less than 1% of the pellets hit and remain in a killed
bird [9]. No exact numbers are available on the amount of
lead bullets used by hunters. The European Commission
(EC) estimates that the total emission of lead bullets in
fifteen Member States, including Hungary, Lithuania and
Poland, was around 150 tons in 2005 [8].

Risk management under the REACH regulation
Principles and instruments of REACH
REACH [10] entered into force in June 2007. It stands for
Registration, Evaluation Authorisation and Restriction of
Chemicals. It aims at improving the protection of human
health and the environment through better knowledge
about the properties and applications of chemicals, faster
and more efficient risk assessment, and a clear defini-
tion of responsibilities. In general, REACH applies to all
chemical substances (including lead). Substances used
as plant protection products or biocides either fall under
The Biocidal Products Regulation (BPR, Regulation (EU)
528/2012) or the Legislation on Plant Protection Prod-
ucts (but are nevertheless regarded as registered under
REACH). Pharmaceuticals are not part of the REACH
regulation.

Authorisation and restriction are two of REACH’s
core instruments for controlling the risks posed by the
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sale and use of chemicals. A Member State or the EC
can trigger restriction as a regulatory option by pre-
paring a restriction proposal (Annex XV dossier). An
authorisation is initiated only for substances of very
high concern (SVHC), in order to manage their risks
and to trigger substitution by less hazardous substitu-
tions. In contrast, restrictions are usually applied if

a chemical poses an unacceptable risk to humans or
the environment. Restriction is a more flexible and, in
many cases, more effective tool, since it can directly
control the manufacture, sale and specific uses of a sub-
stance, including imported articles, which are not cov-
ered by authorisation.
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Authorisation

Authorisation can apply to SVHC that are classified as
either carcinogenic, mutagenic or toxic for reproduc-
tion (CMR); or as persistent, bioaccumulative and toxic
(PBT)/very persistent and very bioaccumulative (vPvB);
or which cause an equivalent level of concern to sub-
stances. Substances identified as a SVHC are included
on the Candidate List, which entails immediate obliga-
tions for suppliers of the substance, i.e., supplying a safety
data sheet, communicating on safe use, responding to
consumer requests within 45 days, and notifying ECHA
after a maximum period of 6 months if the article they
produce contains an SVHC in quantities above one tonne
per producer/importer per year and if the substance is
present in those articles above a concentration of 0.1%
[11].

Substances from the Candidate List are regularly pri-
oritized for inclusion in Annex XIV, which means that
they then require an authorisation for manufacture,
import and downstream use after a certain sunset date.
By now, 32 lead-containing compounds have been identi-
fied as SVHC and included in the Candidate List due to
their CMR properties. Four lead compounds are listed in
Annex XIV [3].

Restriction

According to REACH Art. 3, restriction means any
condition for or prohibition of the manufacture, use or
placing on the market of a substance. Unlike authorisa-
tion a restriction can also restrict substances in products
imported into the EU. A restriction is the most appropri-
ate community-wide measure, which shall be assessed
using the following criteria according to REACH Annex
XV:

i. Effectiveness: the restriction must be targeted to
the effects or exposures that cause the risks identi-
fied, capable of reducing these risks to an accept-
able level within a reasonable period of time and
proportional to the risk;

il. Practicality: the restriction must be implementable,
enforceable and manageable;

iii. Monitorability: it must be possible to monitor
the result of the implementation of the proposed
restriction.

A Member State, or ECHA on request of the EC, can
propose restrictions based on an unacceptable risk that
needs to be addressed Europe-wide. Firstly, the human
and environmental risks are assessed, followed by an
evaluation of the effectiveness, practicality, and monitor-
ability of the proposed restriction. The evaluation consid-
ers the possibility of alternatives to the risky compounds
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or techniques, as well as socio-economic aspects of the
restriction, and other legal acts already in place.

After submission, the restriction dossier is provided to
the wider public for consultation to allow all interested
parties to comment. ECHA’s Committee for Risk Assess-
ment (RAC) expresses an opinion on whether the pro-
posed restriction is appropriate to reduce human health
and environmental risks. In parallel, the Committee for
Socio-economic Analysis (SEAC) evaluates the socio-
economic impacts of the restrictions and gives a final
opinion. Both opinions are considered when the EC
makes a final decision, which then needs to be supported
by the Member States in comitology. After the restriction
enters into force, the substance is listed in Annex XVII
and shall not be manufactured, placed on the market,
or used, unless it complies with the conditions of that
restriction (REACH Art. 67 (1)) after a certain transition
period. Generally, existing restrictions can be amended
by widening their scope. Usually it takes 2 to 5 years from
initiating the restriction proposal to the enforcement of
the restriction.

So far, 68 lead compounds are restricted and listed in
REACH Annex XVII [3], whereof four are restrictions
on the use of lead compounds in consumer products
(Table 1). Due to its neurotoxic effects, particularly on
children, the sale of lead to the public has been restricted
since June 2018 and its use in the manufacture of jewelry
has been restricted since 2013. However, these restric-
tions do not cover lead in ammunition.

Current restriction activities on the use of lead shot

and lead rifle bullets

Over the past decades, ample scientific evidence has been
collected to demonstrate that lead poses risks to humans
and wildlife. However, metallic lead ammunition is still
widely used for hunting and shooting in Europe. It is still
not regulated on a union-wide basis, falling instead under
a patchwork of national and regional legislations. Today,
lead hunting ammunition is one of the largest sources
of lead discharged into the environment in Europe, and
it places many wildlife taxa at risk of being poisoned
[12]. As requested by the European Commission (EC),
in 2017 the European Chemicals Agency (ECHA) sub-
mitted a restriction proposal on the use of lead gunshot
in wetlands,” which was designed to protect waterbirds

! The term ‘gunshot’ refers to small pellets used in shotguns and excludes rifle
ammunition. The term ‘ammunition’ includes both gunshot and rifle ammuni-
tion (bullets/projectiles).

2 ‘Wetlands’ are defined according to Article 1(1) Ramsar Convention
(1971) applied in 90% of all UN Member States 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 meters’.
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Table 1 Overview on REACH and CLP management measures for lead and lead compounds (CAS No 7439-92-1, EC No.

231-100-4)

(2020) 32:68

REACH management measure

Scope and requirements

Concern Submitted by

Year of enforcement

Restriction (ANNEX XVII)

Restriction of lead and its compounds in - Annex XVII, entry 30: Substances classified

consumer articles

Restriction of lead and its compounds in
articles placed on the market

Restriction of lead and its compounds
in PVC

Restriction of lead and its compounds in
gunshot in and over wetlands

as toxic to reproduction, Cat 1A or 1B,
may not be made placed on the market
and made available to consumers,
neither as pure substance or in prepara-
tions, at higher concentrations than the
classification limit. This affects all lead
compounds but not metallic lead. This
means it is restricted as such and in
mixtures placed on the market for sale
to the general public

Annex XVII, entry 63: Lead and its
compounds shall not be placed on the
market or used in articles supplied to
the general public, if the concentration
of lead (expressed as metal) in those
articles or accessible parts thereof
is equal to or greater than 0,05% by
weight, and those articles or accessible
parts thereof may, during normal or rea-
sonably foreseeable conditions of use,
be placed in the mouth by children

Annex XV Dossier submitted

Annex XV Dossier submitted.

1. Shall not be used in gunshot for shoot-
ing with a shot gun within a wetland
or where spent gunshot would land
within a wetland.

2. Lead gunshot shall not be in the pos-
session of persons in wetlands;

3. For the purposes of paragraphs 1 and 2:
“shot gun"means a smooth-bore gun,
“gunshot”means pellets used in quan-
tity in a single charge or cartridge in a
shotgun;

“lead gunshot”means any gunshot
made of lead, or any alloy or compound
of lead with lead comprising more than
1% of that alloy or compound;
“wetlands”are defined according to
Article 1(1) of the Convention on
Wetlands of International Importance
especially as Waterfowl Habitat (Ramsar
Convention).

4. Paragraphs 1 and 2 shall apply
36 months from entry into force of the
restriction;

5. Member States may, on grounds of
human health protection and envi-
ronmental protection, impose more
stringent measures than those set out
in paragraphs 1 and 6. Member States
shall inform the Commission of such
measures

Candidate listing and authorisation (ANNEX xiv)

Identification of lead and its compounds  Proposal to identify lead and lead

as SVHC

compounds as SVHC on the basis of
the classification as being toxicity to
reproduction category 1A in accord-
ance with Article 57 (c) of REACH

CMR

CMR

CMR

ENV

CMR

Sweden in 2012

Sweden 2015

ECHAIn 2017

ECHAIn 2017

Sweden in 2018

2013

2016

Not yet

Not yet, presumably April 2020

June 2018
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Table 1 (continued)
REACH management measure Scope and requirements Concern Submitted by Year of enforcement
Risk management option analysis (Rvoa)
Lead and lead compounds in certain CMR Swedenin 2012  x
consumer available articles and avia-
tion gasoline
Lead and lead compounds in articles CMR Swedenin 2012 x
intended for consumer use
Lead and lead compounds CMR Denmarkin 2015  x
Lead and lead compounds ENV,CMR ECHAin 2015 X
Lead and lead compounds ENV ECHAIn 2016 X
Lead and lead compounds CMR Swedenin 2017 x

Classification and labeling (clp)
Metallic lead

Harmonized classification of lead metal CMR

Swedenin 2013 2013

(massive and powder, CAS: 7439-
92-1) as toxic to reproduction (Repr.
1A-H360FD). The resulting new entries
were included in Annex VI with the 9th

ATP to CLP:

Lead powder; [particle diameter< 1 mm]:
Repr. 1A—H360FD; Lact.—H362; SCL

Repr. 1A; H360D: C>0,03%

Lead massive; [particle diameter>1 mm]:

Repr. 1A—H360FD; Lact. —H362
Proposal to classify metallic lead as ENV

Metallic lead

Denmarkin 2018 2018

aquatic acute 1; H400: Very toxic to
aquatic life with an M-factor of 10 and
as aquatic chronic 1: H410: Very toxic
to aquatic life with long lasting effects

with an M-factor of 10

CMR carcinogenic, mutagenic or toxic to the reproduction system; ENV causes environmental harm

from the acute and sub-lethal effects of lead exposure
via ingestion [6]. There is extensive evidence that expo-
sure to lead from ingested ammunition harms wildlife [6,
13-16] as well as humans consuming game meat killed
with lead ammunition [12, 17-20]. Many studies have
been conducted over the last 60 years demonstrating that
lead poisoning from ammunition sources is widespread
and causes mortality in many wildlife taxa [6, 8, 13, 14].
Waterbirds feeding in wetlands are particularly likely to
be exposed to lead through their ingestion of leaded gun-
shot. Most recent estimates by [21] suggest that one mil-
lion individuals from 16 waterbird species die from lead
poisoning annually in the whole of Europe and another
3 million waterfowls, including many threatened species,
are indirectly killed by sub-lethal poisoning.

The restriction will presumably be adopted by the EC
and members states in April 2020. In addition to prepar-
ing the restriction proposal, ECHA started collecting
information on the potential risks to human health and
the environment posed by the use of lead in ammunition
(shot and bullets) for hunting in terrains outside wet-
lands in an investigation report [8]. ECHA concludes that
“there is sufficient evidence to justify further measures
on the use of lead [...] in ammunition (shot and bullets)”

[8]. Therefore, the European Commission requested
ECHA to prepare an Annex XV dossier on the restriction
of placing on the market and use of: (i) lead in gunshot
for use in terrains other than wetlands; (ii) lead in other
types of ammunition (i.e., bullets or pellets) for use in
either wetlands or terrains other than wetlands; and (iii)
lead in fishing tackle, to be submitted in October 2020
[22].

Objectives

To support the restriction activities, the present review
aims to explain and evaluate the current and future risk
management measures on the use of lead in hunting
ammunition under the REACH regulation [10]. Further-
more, we examine proposed and potential regulations
on lead ammunition in Europe with a focus on environ-
mental protection. We evaluate in detail the proposed
restriction on lead gunshot in wetlands, and compare
this to a possible future restriction that would extend to
non-wetlands as well. As background for this analysis, we
describe the principles on which REACH is based, and
the risk management instruments and processes that this
regulation establishes. We provide an overview of inter-
national commitments and exhortations of relevance to
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the regulation of lead ammunition. The results of a cur-
sory analysis of risk management options are reported,
with a focus on expected effectiveness, enforceability,
availability of alternatives, and socio-economic issues.
We evaluate how the environmental emissions and risks
of lead shot and lead-based rifle bullets can be most
effectively controlled by future legislative provisions.

Discussion

National, international and EU law and the regulation

of lead in hunting ammunition

Regulations on lead shot

Denmark was a pioneer in regulating lead shot used for
hunting (details and lessons learned are described by
[23]). The USA and Norway enacted laws requiring the
use of lead-free shot over wetlands in 1991. Since then,
an increasing number of countries have enacted similar
restrictions to the same conservation end [24]. Califor-
nia required the use of gunshot for all hunting from 2019
onward [25]. The national approaches to regulating hunt-
ers’ lead shot in Europe are as follows: the Netherlands
(since 1993) and Denmark (since 1996) have a total ban
of lead gunshot use in all types of habitats; 16 members
states have a total ban in wetlands and/or for waterbird
hunting; and 5 have a partial ban implemented only in
some wetlands [24, 26] (Table 2).

Regulations on lead bullets

California is currently the only country which has banned
lead in rifle bullets used for hunting [24], while Maurita-
nia prohibits all forms of lead ammunition since 1975 for
large game and sport hunting [26]. In Europe the use of
lead-based rifle bullets is regulated only in some regions,
sites or National Parks in Germany, Italy and Spain in
order to avoid contamination of game meat and/or to
protect raptors from lead poisoning [24]. For instance,
several German states have required use of non-lead rifle
ammunition when hunting in state forests, and are exam-
ining the implementation of this transition [27]. Details
on the regional provisions on the use of lead rifle bullets
the European member states are given in [24].

EU conventions and agreements

In its 7th Environmental Action Program [28], the EU
calls for strategies to achieve a non-toxic environment
and proposes that “by 2020, chemicals are produced and
used in ways that lead to the minimisation of significant
adverse effects on human health and the environment’
Allowing hunters to use lead—a well-known SVHC—in
hunting ammunition results in direct environmental
emissions above 18 000 tons per year in Europe, which is
clearly incompatible and inconsistent with the EC’s stated
goal of minimizing the use of hazardous chemicals.
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Many provisions and agreements of other European
directives, conventions and action plans are relevant to
lead ammunition and sustainable hunting practice, and
make statements regarding the wise or prohibited use and
phase out of lead ammunition. These include the ‘Bern
Convention’ [28] and the Birds [29] and Habitats Direc-
tives [30] (details are given in [31]). The Action Plan of
the of the African-Eurasian Migratory Waterbird Agree-
ment (AEWA, [32]) requires that “parties shall endeavour
to phase out the use of lead shot for hunting in wetlands
as soon as possible in accordance with self-imposed and
published timetables” (Annex 3, Action Plan point 4.1.4).
The agreed final phase out date was 2017 [33].

Also, the Conference of the parties to the Conven-
tion on Migratory Species [34] resolved in November
2014 that all contracting parties, including the European
Union, must replace lead ammunition (lead shot and
bullets) used for hunting in all habitats with non-toxic
substitutes, in order to reduce significant poisoning of
migratory birds [34]. So far, no European party complies
with the provisions of AEWA and CMS to replace all lead
ammunition, even though these are politically binding
for contracting countries.

Risk management options for regulating lead shot

under REACH

Candidate listing

Recently, Sweden proposed to identify metallic lead as
SVHC based on its classification as being toxic for repro-
duction. After the adoption of this proposal, metallic
lead was candidate listed in June 2018. This means that
risk information for lead content above 0.1% in articles,
including lead shot and lead-containing bullets, must be
provided to professional users and be made available on
request to consumers (Article 33 in REACH). “Article” is
the REACH term for products with a special shape, sur-
face or design, which determines its function to a greater
degree than does its chemical composition. REACH
would impose significantly different duties and obliga-
tions if hunting ammunition were classified as an article
and not as a mixture. Specifically, the duty to communi-
cate information (e.g., to respond to consumers request
whether a product contains a SVHC) only applies to
products defined as articles and not to mixtures. Discus-
sions 2014 among stakeholders, member states’ experts
and the EC revealed that there is no EU-wide consensus
as to whether lead in cartridges and as the core of bul-
lets is to be regarded as an article or as a mixture. The
EC finally specified that ammunition should rather be
considered as articles [35]. ECHA supported this view,
stating that ‘ammunition cartridges that are designed
to launch a bullet are considered to be articles with an
integral substance/mixture (the propellant) because the
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Table 2 Scope of existing national legislation to control the use of lead shot in European Member States (adopted from

[6, 8])

Member State  Ban on use of lead shot Details Total
number
of hunters

HR Prohibited in designed areas (scope unknown) 50,000

DK Complete Applies throughout MS, irrespective of habitat or species 165,000

hunted

NL Complete Applies throughout MS, irrespective of habitat or species 28,170

hunted

BE Complete Applies throughout MS, irrespective of habitat or species 34,000

hunted

BG Prohibited in designed areas (wide scope) Not permitted in wetlands based on Ramsar convention 110,000

definition and buffer zone of 200 m
FR Prohibited in designed areas (wide scope) (1) Foreshore; (2) marshes not dried:; (3) rivers, canals, res- 1331,000
ervoirs, lakes and ponds; Hunting and hunting of these
game animals are permitted only at a maximum distance
of 30 meters from the body of water provided that they
have the right to hunt on it

HU Prohibited in designed areas (narrow scope) Not permitted within designated sites. Regulation lists 33 55,000

wetland areas, including Ramsar sites

T Prohibited in designed areas (narrow scope) Ban on wetlands in SPAs and SACs (with 150 m buffer). 750,000

Wetland defined as lakes, ponds, marshes, oxbows and
lagoons (freshwater, saltwater, brackish)

(@7 Prohibited in designed areas (wide scope) Not permitted in waterbodies, whether artificial (salt lakes) 45,000

or not (dams/reservoirs/sewage treatment ponds)—
buffer zone of 300 meters

AT Prohibited for hunting designated species Not permitted for hunting waterfowl; wherever they occur. 118,000

z Prohibited for hunting designated species Not permitted for hunting waterfowl; wherever they occur 226,585

DE Prohibited in designed areas (narrow scope) Not permitted in waterbodies (all shorelines, lakes and 351000

rivers)

ES Prohibited in designed areas (narrow scope) Not permitted within designated Ramsar sites, Natura 2000 980,000

sites, nature protected sites

Fl Prohibited for hunting designated species Not permitted for hunting waterfowl; wherever they occur 308,000

LV Prohibited in designed areas (narrow scope) Not permitted for waterfowl hunting protected areas 25,000

(Ramsar sites, SPAs and nature reserves)

PT Prohibited in designed areas (narrow scope) Designated Ramsar sites, Natura 2000 sites and nature 230,000

protected sites

SE Prohibited in designed areas (wide scope) Wetlands are defined in the regulation as a vegetation 290,000

covered area where the water surface is closely under,
at the same level or closely over the land surface and
where the water level is allowed to vary according to the
natural seasonal variations
UK
EN Prohibited in designed areas (narrow scope) and for hunt-  Not permitted to be used on foreshore, selected sites of 800,000
ing certain species special scientific interest (SSSIs); not permitted for hunt-
ing ducks, geese, swans, coot, moorhen; wherever they
occur
WA Prohibited in designed areas (narrow scope) and for hunt-  Not permitted to be used on foreshore, selected sites of
ing certain species special scientific interest (SSSIs); not permitted for hunt-
ing ducks, geese, swans, coot, moorhen wherever they
occur
SCO Prohibited in designed areas (wide scope) Not permitted in wetlands based on Ramsar convention
definition, but peatlands interpreted to mean ‘peatlands
with visible water’)
NI Prohibited in designed areas (wide scope) Not permitted in wetlands based on Ramsar convention
definition, but peatlands interpreted to mean ‘peatlands
with visible water’)
IE No ban in place - 350,000
EE Prohibited for hunting designated species Use of lead gunshot to hunt waterfowl is prohibited 16,600
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Table 2 (continued)

Member State  Ban on use of lead shot Details Total
number
of hunters

LU Prohibited in designed areas (wide scope) marshes, lakes, ponds, reservoirs, rivers and canals and a 2000

buffer zone of 30 m

LT Prohibited in designed areas (narrow scope) Hunting forbidden in most important wetlands 32,000

MT Prohibited in designed areas (scope unknown) No wetlands on Malta where hunting is permitted 15,000

S| Prohibited in designed areas (scope unknown) - 22,000

SK Prohibited in designed areas (wide scope) and for hunting ~ Wetlands: territory with swamps, low bogs or peat bogs, 55,000

certain species wet meadows, natural flowing water and natural stag-
nant water including a water-stream and water area with
ponds and water reservoirs; waterbird game species:
mallard, greylag goose, bean goose, white-fronted goose
and coot

GR No ban on place - 235,000

PL No ban in place - 106,000

RO No ban in place - 60,000

shape, surface and design of such ammunition cartridges
determine their function to a greater degree than do their
chemical composition” [36]. For all lead ammunition
regarded as articles the SVHC status would theoretically
place pressure on manufacturers and distributers to com-
municate the hazard information to users further down-
stream. Practically, however, these obligations of better
risk communication (which include also providing infor-
mation to hunters upon request) may remain ineffective
as long as the global scientific consensus on the risks
from lead is denied by certain hunting and ammunition
organizations [31, 37, 38].

Authorisation

If metallic lead were prioritized for inclusion in Annex
X1V, all uses of the substance above the concentration
limit of 0.1% would require authorisation. This means,
that by definition an authorisation would cover all man-
ufacturing and use of lead ammunition, not only the
use resulting in the identified risk, i.e., the use of lead
ammunition in hunting. However, the authorisation
does not cover imported articles. Thus, lead in hunting
ammunition would still be accessible for purchase within
the EU and this option may in isolation possibly result
in increased import of lead ammunition. A combined
restriction on imported lead would solve this problem,
but would need additional efforts and time. Based on
these considerations, authorisation of lead appears prac-
tical but less effective than a restriction.

CLP

So far, no harmonized environmental classification (CLP)
has been established for lead in its metallic form. There-
fore, Denmark proposed in 2017 to classify metallic lead

as an aquatic toxic compound (acute 1 and chronic toxic
1). This suggestion for classification is currently in the
process of being adopted. However, as the substances
are already classified as toxic to reproduction in Cat-
egory 1A, the additional classification of aquatic toxicity
will neither decrease exposure from lead—either from
articles or from indirect sources of exposure—nor trig-
ger further risk management measures. As discussed
above, it is unlikely that any additional classification or
improved risk communication along the supply chain will
significantly discourage hunters from buying lead ammu-
nition if lead-based ammunition is still purchasable.

Voluntary waiver

During the past decades it has become obvious that vol-
untary or partial restrictions on the use of lead ammuni-
tion have been largely ineffective, and that national and
international legislation is required in order to ensure
effective compliance and to create a market for non-toxic
ammunition [31]. Though the ecological risks from lead
ammunition are well described, there is little evidence
that hunters or other stakeholders have made substan-
tial voluntarily progress towards transitioning to lead-
free substitutions. Furthermore, a voluntary approach
appears unfeasible because it does not provide the legal
assurance that manufacturers require to produce, distrib-
ute and market new lines of non-lead ammunition [39].

Restriction

A restriction could include the manufacturing, certain
uses and/or the placing on the market. A mayor part of
lead shot is produced and imported from outside the
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EU and traded between Member States. Consequently, a
restriction covering also imports of lead ammunition for
hunting appears to be most effective to implement and
faster than authorisation.

REACH restriction of lead shot in wetlands

Due to the well-grounded environmental and human
health concerns about exposure to lead shot used for
hunting, and in the interest of complying with the
aforementioned AEWA and CMS agreements, the EC
requested in 2015 that ECHA prepare an Annex XV
restriction proposal on lead in shot used in wetlands.
Taking into account other legal acts already in place,
ECHA concluded that an EU-wide restriction would be
the most appropriate measure [6]. However, the restric-
tion covered only “the use of lead and its compounds in
shot (containing lead in concentrations greater than 1% by
weight) for shooting with a shot gun within a wetland or
where spent gunshot would land within a wetland, includ-
ing at shooting ranges or shooting grounds in wetlands”
[6].

During the restriction process, several stakeholders
asked why the restriction is limited to wetlands. The EC
argued that (1) the scientific knowledge on lethal and
sub-lethal effects of lead is most well-established with
regard to waterbirds, (2) waterbirds are expected to feed
mainly in wetlands, and (3) harmonization of the condi-
tions of use of lead in shot in wetlands is a priority at EU
level since national legislation has already been enacted
by some Member States or regions to implement the
AEWA [40].

In June 2018, ECHA’s scientific committees (RAC
and SEAC) adopted ECHA’s proposal that lead gunshot
requires restriction in wetlands [41, 42]. Before adop-
tion into law, the restriction needs to be agreed on by
the EU REACH Committee representing Member States
presumably in April 2020. The restriction will come into
operation 36 months after the final adoption by the EC.

Evaluation of the proposed restriction of lead

shot in wetlands compared to a full restriction

including non-wetlands

Effectiveness

Majority of lead shot emitted to non-wetlands The pro-
posed restriction will minimize the discharge of lead
gunshot into wetland environments, which is currently
estimated to be 357 t per year. The emission of lead shot
in non-wetlands not covered by the current restriction
is approximately 14,000 t per year (40 times higher than
that in wetlands) (Fig. 3). Thus, the proposed restriction
will only reduce a minor part of total lead shot emissions
into the environment.

Page 10 of 18

Species feeding in terrestrial areas need protection
Many birds, including many non-waterbirds, ingest grit.
Shot can be mistaken by birds for stones or grit in areas
where hunting takes place [43, 44] (Table 3). In Europe,
many bird species feed in both agricultural and terres-
trial landscapes, especially outside of the breeding sea-
son [45]. The loss of aquatic habitats in recent time likely
exacerbated by global warming, will further reduce the
availability of wetland habitats for wintering [6] and for
foraging, for many bird species. In most remaining high-
quality wetlands, strong competition for food will in turn
force birds to forage outside the main wetland [6]. More
recent research (reviewed by [8, 13, 15]) revealed that the
ingestion of lead shot by different wildlife taxa feeding
in dryland is widespread and results in annual deaths of
1-2 million waterbirds. Therefore, more targeted action
is necessary to address harms from the use of lead shot,
including in terrestrial habitats.

Enforceability and practicality
With a partial restriction in wetlands, lead shot will still
be distributed throughout the EU and will remain easy
to purchase. Field inspections by national authorities to
enforce compliance with the restriction appear rather
impractical and expensive. A complete restriction of lead
gunshot in the entire EU territory (prohibiting the plac-
ing on the market and use of any lead gunshot) would be
more practical, because it would allow REACH authori-
ties to enforce compliance at the point of sale, e.g., retail-
ers, and not in the field [8]. SEAC [42] concluded that
for hunters, a total ban would be easier to comply with
compared to the current proposal, because they will not
have to identify the wetland area covered by the restric-
tion. Denmark and the Netherlands have shown that total
bans can be successfully implemented and enforced [23].
Finally, considering a total restriction on the use of lead
shot in all areas, not only wetlands, or a full ban of lead in
all hunting ammunition including rifle bullets would have
saved time and efforts since now a follow-up restriction
process needs to be initiated.

Socio-economic analysis

Costs and benefits The socio-economic analysis under
REACH serves as a voluntary “decision-support tool to
evaluate the costs and benefits an action will create for
society’, i.e,, the social costs, by comparing what will
happen if this action is implemented as compared to
the situation where the action is not implemented [46—
48]. Within the socio-economic analysis a distinction is
made between costs to the private sector (e.g., hunters)
and to the society and the environment as a whole. The
social cost in Europe of the restriction of lead shot in
wetlands is in the order of 30-60 million euros per year,
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Table 3 List of wetland birds that partially feed in terrestrial habitats and are potentially exposed to lead shot (provided
by D. Pain/Bird LIFE International 2017)

Family Common name Scientificname IUCN Red Likely to ingest Feeds Feeds Relative
List Category grit to a significant  in terrestrial exposure level
(Europe) extent areas in Europe to lead shot
in wetlands associated
with feeding
in terrestrial
areas
Ardeidae (herons) Cattle egret Bubulcus ibis LC Potentially No Yes-frequently Low
Anatidae (ducks,  Brent goose Branta bernicla LC Yes No Yes-frequently High
geese, swans)
Anatidae (ducks,  Barnacle goose  Brantaleucopsis  LC Yes No Yes-frequently High
geese, swans)
Anatidae (ducks,  Red-breasted Branta ruficollis NT Yes No Yes-frequently High
geese, swans) goose
Anatidae (ducks,  Greylag goose Anser anser LC Yes No Yes-frequently High
geese, swans)
Anatidae (ducks, Bean goose Anser fabalis LC Yes No Yes-frequently High
geese, swans)
Anatidae (ducks,  Pink-footed Anser brachyrhyn- LC Yes No Yes-frequently High
geese, swans) goose chus
Anatidae (ducks,  Greater white- Anser albifrons LC Yes No Yes-frequently High
geese, swans) fronted goose
Anatidae (ducks,  Greenland white- Anser albifrons LC Yes No Yes-frequently High
geese, swans) fronted goose flavirostris
Anatidae (ducks,  Lesser white- Ansererythropus ~ EN Yes No Yes-frequently High
geese, swans) fronted goose
Rallidae (rails, gal- Corncrake Crex crex LC Yes No Yes-frequently High
linules, coots)
Gruidae (cranes)  Demoiselle crane  Anthropoides LC Yes No Yes-frequently High
virgo
Gruidae (cranes)  Common crane  Grus grus LC Yes No Yes-frequently High
Ciconiidae White stork Ciconia ciconia LC Yes No Yes-frequently Low
(storks)
Charadriidae Eurasian golden  Pluvialis apricaria  LC Yes No Yes-frequently Medium
(plovers) plover
Charadriidae Eurasian dotterel  Eudromias LC Yes No Yes-frequently High
(plovers) morinellus
Charadriidae Little ringed Charadrius dubius  LC Yes No Yes-frequently Low
(plovers) plover
Scolopacidae Eurasian wood-  Scolopax rusticola 0 Yes No Yes-frequently High
(sandpipers, cock
snipes, phala-
ropes)
Laridae (gulls, Lesser black- Larus fuscus LC Yes No Yes-frequently Medium
terns, skim- backed gull
mers)
Laridae (gulls, European herring  Larus argentatus ~ NT Yes No Yes-frequently Medium
terns, skim- qull
mers)
Anatidae (ducks,  Ruddy shelduck  Tadorna fer- LC Yes No Yes-infrequently  Low
geese, swans) ruginea
Anatidae (ducks,  Eurasian wigeon  Mareca penelope  LC Yes Yes Yes-infrequently  Low
geese, swans)
Laridae (gulls, Glaucous gull Larus hyperboreus LC Yes Yes Yes-infrequently  Low

terns, skim-
mers)
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Table 3 (continued)
Family Common name Scientificname IUCN Red Likely to ingest Feeds Feeds Relative
List Category grit to asignificant  in terrestrial exposure level
(Europe) extent areas in Europe to lead shot
in wetlands associated
with feeding
in terrestrial
areas
Laridae (gulls, Great black- Larus marinus LC Yes Yes Yes-infrequently  Low
terns, skim- backed gull
mers)
Anatidae (ducks,  Mute swan Cygnus olor LC Yes Yes Yes-sometimes  High
geese, swans)
Anatidae (ducks, Whooper swan Cygnus cygnus LC Yes Yes Yes-frequently High
geese, swans)
Anatidae (ducks,  Tundra swan Cygnus columbi-  EN Yes Yes Yes-frequently High
geese, swans) anus
Charadriidae Northern lap- Vanellus vanellus VU Yes Yes Yes-frequently Low
(plovers) wing
Charadriidae Spur-winged Vanellus spinosus ~ LC Yes Yes Yes-sometimes  Low
(plovers) lapwing
Scolopacidae Whimbrel Numenius LC Yes Yes Yes-sometimes  Low
(sandpipers, phaeopus
snipes, phala-
ropes)
Scolopacidae Eurasian curlew  Numenius VU Yes Yes Yes-sometimes  Low
(sandpipers, arquata
snipes, phala-
ropes)
Scolopacidae Ruff Calidris pugnax ~ LC Yes Yes Yes-sometimes ~ Medium
(sandpipers,
snipes, phala-
ropes)
Laridae (qgulls, Yellow-legged Larus michahellis  LC Yes Yes Yes-sometimes ~ Medium
terns, skim- qull
mers)
Laridae (gulls, Iceland gull Larus glaucoides  LC Yes Yes Yes-sometimes  Low
terns, skim-
mers)

EN endangered, LC least concern, NT near threatened, VU vulnerable

which attribute mainly to EU hunters (including costs
for mandatory testing, technical adjustments to shot-
guns, replacement of shotguns, and the overall cost of
more expensive alternative ammunition) [6]. Currently,
between 4,00,000 and 1500,000 waterbirds of 33 species
are estimated to die every year from ingesting lead shot
in EU wetlands [6]. The total social benefits of the pro-
posed restriction, in relation to preventing these deaths,
are estimated to be greater than 100 million euros per
year [42]. Most recently, Andreotti et al. [21] estimated
that the annual cost of releasing captive-bred birds in
order to replace the estimated 700,000 wild waterbirds
killed by lead poisoning in the EU would be around 105
million euros. These figures establish the proportionality
of the suggested restriction as applied only to wetlands.
For terrestrial habitats, only preliminary estimates of
costs and benefits exist. 1-2 million birds die annually

due to lead poisoning in EU territory [8, 49]. Extrapo-
lating the costs and benefits of a lead restriction from
wetlands to non-wetlands, based on the number of
birds killed, yields a preliminary estimate of 200 million
euros in savings per year. Finally, the enforcement costs
would be lower for a total ban than for a partial restric-
tion, because enforcement would be targeted at retailers
(which are stationary) rather than at hunters while hunt-
ing [42]. The overall benefits from a total restriction are
expected to considerably outweigh the costs, and it may
therefore be more effective than the proposed partial
restriction covering only wetlands.

Availability and suitability of non-lead substitutes The
most common non-lead shot type is currently made of
steel, although bismuth, tungsten, nickel and copper are
also used [50]. It should be noted, that also non-lead sub-
stitutes might be toxic to a certain degree when ingested
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by wildlife or humans. For instance, nickel in lead shot
should be avoided as an incidental component because
of potential carcinogenicity concerns about such embed-
ded shot in birds and other animals [50]. Bismuth shot
contains traces of lead that is shown to be deposited with
bismuth in the target animal [5]. Generally, substitutes
for lead products must be non-toxic to all wildlife, which
assumes that criteria exist for the evaluation of their tox-
icity [51]. However, the chemical composition of non-
lead gunshot used for hunting waterfowl is regulated only
in Canada and the USA. Compositional basic criteria for
non-toxicity for alternative gunshot have recently been
proposed by Thomas [50] and are based on established
experimental toxicity protocol by the U.S. Fish and Wild-
life Service [52]. Applying these criteria would support
the transition to non-lead alternatives since they would
facilitate the production and international trade in non-
lead products, and promote easier enforcement and user
compliance with non-lead standards [50].

Alternatives to lead shot cartridges are available to pur-
chasers in most European countries (22 of 29), and these
can be used as effectively as lead shot [53-55]. Many
studies have demonstrated that steel and other alterna-
tives are as effective as lead ammunition; shooting effi-
cacy and the success of the shot are related to the shooter
rather than the ammunition, though shooters may need
to adapt to using different ammunition [55]. Reports of
positive experiences with the use of non-lead ammuni-
tion are increasingly available from countries that have
enforced regulations for three decades, including North
American countries, the Netherlands, Spain and France
[23].

Adaption costs The adaptation cost for an individual
hunter of using lead shot alternatives for hunting in wet-
lands is relatively low (estimated at 50—60 euros per year)
compared to the overall budget (estimated to be approxi-
mately 3000 euros per year) spent on hunting [6]. The
cost of alternatives to lead shotgun ammunition in terres-
trial areas would likely be comparable to the cost of using
alternatives in wetland hunting. In general, legislation
and prices are the driving forces behind public consump-
tion and availability of goods. Thus, a total restriction of
lead shot (and lead bullets) would likely result in greater
market demand for non-toxic alternatives, and would
encourage enhanced technical development, production,
and availability of these alternatives [56].

Acceptance Usually, hunters are well-organized at
national and international levels, and are represented
effectively by industry and politically influential groups,
including heads of state and royalty [37]. The polariza-
tion and resistance of certain stakeholder groups [31,
37, 38] may be one reason why no union-wide solu-
tion has been reached so far, in contrast to restriction
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of other substances with similar socio-economic
importance. However, at least Denmark [23] demon-
strated that within a few years of the implementation
of the first regulations, hunters and their organiza-
tions changed their attitude towards the regulation,
with many of them becoming positive and construc-
tive. Since the complete ban of the use, trade and pos-
session of lead shot in Denmark in 1996, there is now
full compliance: not a single lead shot was detected in
690 mallards that were examined (Anas platyrhynchos)
[5]. Similarly, Valverde et al. [57] recently demonstrated
that in Spain, the ban of lead ammunition in wetlands
since 2001 has been effective and successful, based on
decreasing lead body burden in birds. Assuming a simi-
lar change of mind in Europe, the acceptance of a future
Europe-wide restriction of lead shot and lead bullets in
all habitats appears achievable. This assumption is sub-
stantiated by the supportive comments provided by
organizations representing hunters and ammunition
lobbyists during the public consultation on the restric-
tion [58].

Proposal for solution

The proposed restriction on lead gunshot in and over
wetlands, beyond any measures already in place, is a
good first step to trigger further action towards the
reduction of lead emissions in wetlands and the protec-
tion of birds from the acute and sub-lethal effects of lead
exposure via ingestion. There is, however, a large body
of evidence showing that many different wildlife spe-
cies can be poisoned by lead ammunition when feeding
outside wetlands. In accordance with SEAC and ECHA
[6, 42] we argue that the most effective, economic, prac-
tical and enforceable measure to limit the identified
risks and protect these species completely, would be to
enforce a prompt total restriction under REACH on the
use of lead shot. To prevent that lead gunshot remains
available, since placing on the market and use for non-
hunting shooting would be exempted, a restriction of
all uses of lead shot, and the placing on the market,
would be most efficient. Even though the mandate from
the EC addressed the use of lead shot in wetlands only,
and a total ban was not further assessed by ECHA, this
measure should now be considered during the follow-up
restriction activities on lead shot in terrestrial areas. It
should be noted, however, that the economic costs and
benefits of a total restriction have not been evaluated in
detail in the present study but will be assessed during the
ongoing restriction activities. Until the total restriction
enters into force, Member States could consider making
use of paragraph 5 of the restriction of shot in wetlands,
that they “may on grounds of human health protection
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and environmental protection, impose more stringent
measures than those set out in paragraphs 1 and 2 [use

”

and possession of lead shot]”.

Outlook—risk management of lead in rifle bullets
Identtified risks

Bullets are used for hunting large game such as deer, wild
boar and other mammals. Some calibers are also used for
smaller game and pest control. In general, the use of lead-
based rifle bullets raises well-described concerns similar
to those arising from the use of lead shot. The principal
concern with lead bullets is that the lead core can disin-
tegrate upon entering the animal and spread fragments
into adjacent organs and tissues [15, 59]. Small fragments
of the lead core and sometimes of the jacket can be left
behind, producing a large cloud of lead particles around
the wound channel [59, 60]. Thus, contrary to common
belief, the lead dispersed throughout the flesh can only
be partly removed by cutting away and discarding tissue
from around the wound channel (Krone, personal com-
munication). Higher lead levels and massive dispersion
of bullet fragments were recently detected in the flesh of
wild boar (Sus scrofa) and roe deer (Capreolus capreolus)
shot with lead bullets, as compared to individuals shot
with lead-free ammunition [61, 62]. As lead is consid-
ered a non-threshold toxicant, the consumption of con-
taminated game meat results in risks to humans. Most
notably, it poses a risk of harm to neurodevelopment in
children and may lead to reduced intelligence quotients
in exposed groups.

In addition, many wildlife species are vulnerable to
lead exposure from rifle shooting due to the traditional
hunters’ practice of removing the entrails of quarry
killed in the field and either leaving this on the ground
or burying it. The poisoning of scavengers occurs from
the ingestion of lead bullet fragments in these discarded
gut piles, and in fatally shot-and-lost animals [15, 59]. As
a consequence, in Germany lead poisoning from lead in
rifle ammunition is the most common cause of death in
white-tailed sea eagles (>20% of animals found dead),
which significantly impairs population growth [63]. Due
to the widespread use of lead bullets in the EU, similar
threats to population levels likely exist for other species
but have not yet been analyzed systematically.

Availability and suitability of substitutes

Non-lead rife bullets are broadly available throughout
Europe [53, 64]. Most of the non-lead bullets developed
to replace lead are made from pure copper or copper-zinc
alloy, with or without other metal jacket coatings [71, 72].
They can be divided in monolithic copper- or copper
alloy types, occasionally with nickel coating or aluminum
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or plastic tip and such with jacket—core construction,
e.g., a tin core replacing lead [65—67]. These new devel-
opments allow hunters comparable performance and
accuracy compared to traditional lead-based ammunition
in most calibers [53, 64, 68—71]. Lead-free hunting rifle
bullets are equal to conventional hunting bullets in terms
of killing effectiveness for the target animals (usually roe
deer, wild boar and red deer) and thus meet the welfare
requirements of killing wildlife without superfluous pain
[69]. The recent study by Martin et al. [70] clearly dem-
onstrated that the escape distance of an animal as an
indicator for bullet effectiveness depends more on shot
placement, shooting distance, hunting method or the age
of the hunter than on the material [70]. Similarly, Stokke
et al. demonstrated that the relative killing efficiency of
lead and copper bullets is similar in terms of animal flight
distance after fatal shots [71].

No health risk due to the presence of copper, the prin-
cipal component of non-lead bullets, and zinc in game
meat at typical levels of consumer exposure was found for
both types of ammunition [72]. Therefore, it is unlikely
that these elements pose health risks to wildlife as it these
do also not accumulate in waterbirds [60]. Paulsen et al.
showed that most of the available rifle bullet types con-
tain also lead in low concentration (<0.02% of the bul-
let mass) and that bullets with nickel plating may release
nickel during simulated digestion [66, 67]. Consequently,
levels of aluminum, nickel, and lead should be kept as low
as possible during bullets’ manufacture to avoid hazard-
ous impact [66]. As with lead shot, no national or inter-
national regulation exists for the composition of non-lead
rifle ammunition [50, 51]. Only California regulations
stipulate that non-lead bullets must contain less than
1% lead by mass [50]. As long as no limits for hazard-
ous substances in non-lead ammunition are determined
and as proposed for non-lead gunshot above, these cri-
teria could be used for regulating the composition of rifle
ammunition in Europe.

An analysis for the European market concluded that
product availability of non-lead rifle ammunition in
a wide range of calibers is high in Europe and is suited
for all European hunting situations [64] at least 13 major
European companies make non-lead bullets for tra-
ditional, rare, and novel rifle calibers. It has often been
suggested by hunters that the switch to non-toxic alter-
natives causes extra costs. However, a comparison of
retail prices for lead-core and non-lead rifle ammunition
of nine commonly used calibers (from .223 to .416) in
different weights, types, and brands available across the
USA found that prices were generally similar [53, 73].
Similarly, any increase in annual costs for a hunter due to
alternative non-lead bullets is likely to be marginal when
compared to their overall hunting budget and would not
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considerably affect individual hunters [31]. It is impor-
tant to consider that generally, the availability of lead
substitutes is a direct consequence of regulation, because
only legislation creates the required assurance that non-
lead products will be made, distributed and used at the
national level [39].

Copper bullets of caliber<6 mm may not stabilize
when fired from the same rifle barrel, which relates to the
function of the twist rate of the barrel’s rifling [56, 74]. A
transition to the lead-free use of rifle bullets, particularly
small calibers, may take longer since hunters will need to
change gun barrels to a more appropriate twist rate, or
to await the development of denser lead-free bullets [56].
Therefore, a realistic phasing-out period should be deter-
mined allowing all actors to comply, by reflecting inter
alia the composition and suitability of available alterna-
tive ammunition types and the time needed by hunters to
change gun barrels and train shooting.

Proposal for risk management of lead bullets

Consistent with the approach of regulating lead in shot,
the most practical solution would be that ECHA (as cur-
rently done) thoroughly assesses the need for and the
implications of a total restriction of lead bullets consid-
ering the socio-economic aspects and the effectiveness
for human and environmental risk reduction. As with
lead shot, a total restriction on the use and placing on the
market of lead bullets appears to be the most appropriate
management tool. A key factor determining acceptance
of any restriction would be the timing and extent of the
phase-out period for lead bullets, which should reflect
the availability and suitability of substitute ammunition
and the creation and application of education-aware-
ness programs, ideally in close collaboration with hunter
organizations [56].

Conclusions—moving to further action

Several international and national approaches to over-
coming the lead problem have demonstrated that without
regulations that apply to all European countries, a joint
solution is not achievable. Thus, the proposed union-
wide restriction on lead gunshot in wetlands, beyond
any current measures, is regarded as a good first step to
trigger further action towards the reduction of lead emis-
sions in wetlands and the protection of birds from the
acute and sub-lethal effects of lead exposure. However, as
demonstrated, such a reduction would still allow multiple
wildlife taxa to be poisoned by lead, particularly in ter-
restrial areas. We conclude that by now there is sufficient
evidence to justify further measures against the use of
lead in shot. We argue that the most effective, economic,
practical and enforceable measure to reduce the risks and
environmental costs would be to restrict all uses and the
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placing on the market of lead shot (not only in wetlands).
Such a total restriction would harmonize risk manage-
ment legislation related to the use of lead gunshot for
hunting across EU Member States. In parallel, as similar
unacceptable environmental and human health risks of
lead in bullets exist, a total restriction on the use of lead
rifle bullets under REACH appears most appropriate. As
long as no or only partial restrictions will be enforced,
Member States could consider imposing more stringent
national measures on grounds of human health and/or
environmental protection.

A restriction requiring the use of only non-toxic hunt-
ing ammunition would need a realistic phasing-out date
and the involvement of relevant stakeholder groups to
enable adaptation. The latter is guaranteed by procedural
obligations within the restriction process under REACH.
All comments from stakeholders upon the restric-
tion dossier must be considered, and a socio-economic
analysis of the benefits and cost of such a restriction is
mandatory.

The obligatory use of lead-free shot and ammunition
would have several benefits. It would cause a significant
decrease of wildlife poisoning and reduction of the risk
to humans consuming game killed with lead. It would
further trigger harmonization of national legislation
and promote the technical development and produc-
tion of lead-free substitutes. Finally, in the long-term,
a reduction of environmental lead levels will help to
decelerate the loss of biodiversity and to protect wildlife
populations.
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ANNEX XV Dossier: The dossier proposing a restriction under REACH, which
contains background information such as the identity of the substance and
justifications for the proposed restrictions according to REACH Annex XV;
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Regulation EC 1272/2008); CMR: Substances meeting the criteria for classifica-
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Chemicals Agency; RAC: Committee for Risk Assessment (RAC) at ECHA
prepares the opinions of ECHA related to the risks of substances to human
health and the environment in the following REACH and CLP processes; SEAC:
Committee for Socio-economic Analysis (SEAC) prepares the opinions of
ECHA related to the socio-economic impact of possible legislative actions on
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