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EXECUTIVE SUMMARY

The New Zealand Defence Force (NZDF) has identified lead exposure as a risk to health in their
workplaces and approached Air Matters to undertake a high-level health risk assessment. The main
deliverable was to provide a technical report with indicative areas of high, moderate and low risk to
health from lead exposure (from walkthrough surveys), priorities for action, indicative approach for

future assessments and an assessment of current mitigation strategies.

The assessment of risk has been based on a qualitative assessment approach in the Simplified
Occupational Hygiene Risk Management Strategies by the Australian Institute of Occupational
Hygienists (Firth, I. et. al., 2020). The risk assessments have been grouped generally for those workers
that have been considered similarly exposed. The groups are not typically just single service related
but encompass similar functions across all three services (Army, Navy and Air Force).

Table E1: Summary of areas considered high and moderate risk.

Risk Category High Moderate

Ammunition destruction Parachute Bay (Ohakea)

Indoor ranges (UTF, BTF, Tube ranges) | Bullet catcher material maintenance
Group within NZDF

Outdoor ranges (short ranges, long | Armourers

ranges, large munition ranges) Defence Technology Agency (Ballistics)

The health effects from exposure to lead are reasonably well understood and wide ranging. Exposure
can accumulate over a long period of time and be stored in the body causing health effects well after
the actual exposure. Biological blood testing via blood lead levels in the most way to determine whether

someone has been exposed to lead but research shows that it can be misleading.

The recommendations are divided into different groups that require similar action and are ranked in

priority for action.

1. Place lead shot used within the parachute weight bags (Ohakea) and personal training vests
(Woodbourne) in plastic bags before being placed in the fabric covering for each item. DASH

to lead with support from Unit leads at Ohakea and Woodbourne.

The following areas require further investigation through Occupational Hygiene exposure assessments

and will need external specialist help to complete them.

2. During firing at all ranges - indoor (UTF, BTF, tube ranges) and outdoor (short and long) plus
vehicle mounted weapon firing (Waiouru). This will also need to include a review of actual
hygiene practises at long ranges and during exercises. For example, do soldiers end up eating
and drinking on ranges? What impact does this have on exposure? This review needs to identify
the constraints that occur on range or during an exercise and suggest practical solutions to
help reduce exposure in the military training environment. Assessments led by Directorate of
Safety with follow up blood testing looked after by Directorate of Health.

3. Exposure to lead from ammunition destruction by Defence Munition Management Group
(DMMG). This is to also include a review of actual practises during ammo burns (as with firing
ranges) in comparison to what is required in the SOP. Led by DMMG with support from the
Directorate of Safety.

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
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4. Exposure assessments in the marker’'s gallery at long ranges and during raking of bullet
catchers. Led by the Directorate of Safety as this needs to be assessed and controlled (if
required) across all NZDF ranges.

5. Quantify armourer’'s exposure through surface swabbing and observations of process and
practise around known or presumed sources of lead. In addition, collate all blood lead level
test results to determine patterns (or lack thereof). This needs to be led through both
Directorates of Safety and Health as this group is NZDF wide and requires review of health

information and also exposure assessments.
The following areas need procedures produced to develop a minimum level of control.

6. Develop a procedure (or minimum level requirements) for bullet catcher material removal.
Distribute to contractors and sub-contractors as part of their agreement. Developed and
implemented by DEI.

7. Develop and implement a SOP for a soldering station set up across the whole of NZDF
(Directorate of Safety implemented) where a well-designed system is used as a reference point
(e.g. Ohakea Avionics). This requires the collation of current soldering station set up, an SOP
and time and resource to implement changes to those that require it. Developed and
implemented by Directorate of Safety.

8. Facilities Management providers must provide SOPs for lead paint maintenance and removal.
These SOPs need to be reviewed by DEI with the review requiring the same (or similar) level
of control requirement regardless of location within the NZDF. A standardised approach to lead

paint maintenance and removal is heeded NZDF wide. Implemented by DEI.
The following recommendations require further more detailed on-site reviews.

9. Review Babcock’s procedure around lead paint removal and observe to ascertain effectiveness.
NAVOSH should lead this detailed review.

10. Investigate the state of the buried historic fuel tank at Woodbourne. This needs investigation
by DEI.

11. Undertake a process review for all metalwork shops across NZDF that deal with brass or lead.
Directorate of Safety should collate this information through the single service health and safety
teams.

12. Current work on lead in building paint, lead dust in buildings and in soils around buildings by

DEI needs to continue in order to complete a database of information to be used to assess risk.

Finally, there are opportunities within the NZDF that can be expanded upon to help the NZDF in its
management of risk around lead exposure. Certain areas of the NZDF have tools or processes that can
be used throughout the NZDF if a unified approach to managing risk is taken. NZDF also have
constraints that will slow the progress towards managing the risk around lead and this primarily comes
back to the current lack of availability of technical knowledge within NZDF that is primarily focused on

occupational health risks.

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
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Terms and abbreviations

Terms & abbreviations

Explanation

pg/dL Microgram per deci-litre

ACGIH American Conference of Governmental Industrial Hygienists

ASF Air Slope Factor

ATSDR Agency for Toxic Substances and Disease Registry

BEI Biological exposure indices

BLL Blood lead levels

BTF Battle Training Facility

CAI Civilian Ammunition Inspector

DASH D Aviation Safety and Health

DEI Defence Estate and Infrastructure

DEOS Defence Explosive Ordnance School

DMMG Defence Munition Management Group

DoH Directorate of Health

DoS Directorate of Safety

DTA Defence Technology Agency

EOD Explosive Ordnance Division

GP General Practitioner of Health

HSW (GRWM) :eegljtggggss;gitg/. at Work (General Risk and Workplace Management)

HSWA Health and Safety at Work Act 2015, New Zealand's workplace health and
safety law.

JSA Job Safety Analysis

LAVs Light Armoured Vehicles

mg/m?3 Milligrams per cubic meter of air

NAVOSH Navy Occupational Safety and Health

NIOSH National Institute of Occupational Safety and Health

NRC National Research Council

NZDF New Zealand Defence Force

Ototoxic substances

Exposure to some chemicals can result in hearing loss. Hearing loss is more
likely to occur if a worker is exposed to both noise and ototoxic substances than
if exposure is just to noise or ototoxic substances alone.

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021

@nwtters



Released under the Official Information Act 1982

Page 8 of 70

PCBU Person Conducting a Business or Undertaking
PPE Personal Protective Equipment

PT Personal Training

RCO Range Controlling Officer

RNZIR Royal New Zealand Infantry Regiment

SAS Special Air Service

SCS Seamanship Combat Specialist

SECFOR Security Force

SOP Standard Operating Procedure

Swab Surface sampling for lead generally following NIOSH method 9100
TWA Time weighted average

UTF Urban Training Facility

WES Workplace Exposure Standard

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
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1. INTRODUCTION

Scope

The New Zealand Defence Force (NZDF) has identified lead exposure as a risk to health in their
workplaces and approached Air Matters to undertake a high-level health risk assessment. The following
was detailed in the brief from NZDF.

Lead is considered a hazardous substance and is classified as toxic (Class 6) and eco toxic (Class 9)
under the Hazardous Substances and New Organisms Act (1996). Lead exposure may cause significant
health issues, with certain populations being more sensitive. In an NZDF workplace context, lead

exposure may result from:

a) Use of small arms and canon ammunition in confined spaces, such as indoor ranges or poorly
ventilated vehicles. Academic research demonstrates that weapon use on outdoor ranges also
exposes certain populations to hazardous concentrations of lead. Key positions such as safety
staff and coaches, where extended and intimate contact with transient range users is likely,
are at particular risk.

b) The disposal of ammunition through incineration

c) A process which exposes workers to the fumes and dust from the manufacturing or testing
ammunition such as detonators

d) Handling, using or disposing of lead containing materials where the lead becomes exposed to
the environment and can enter the body via an exposure route (dermal or inhalation)

e) The use of lead based paint and exposure to lead paint dust

f) Using abrasive power tools on paint which contains lead

g) Welding and radiator repairs which may cause exposure to lead fumes and dust.

Exposure to lead is a significant occupational health issue for NZDF that requires ongoing assessment,
risk control, risk management, review and monitoring. NZDF is required to ensure all members have
access to occupational health and occupational hygiene assessments, and ongoing monitoring where

exposure to health hazards and risks is known or suspected to have occurred.
The main deliverable was detailed as follows with detail about what needs to be included in this report.

Production of a technical report (aligned to international or Australian/New Zealand standards)
identifying significant lead hazard exposure, and exposure evaluation with recommendations for
control and health monitoring. The output must inform the requirements for an NZDF health

monitoring programme for lead exposure.

e Base/camp lead processes

e Indicative exposure to lead hazards assessment (non-measured high/medium/low)

e  Priority for action (significant exposure to lead hazards)

e Indicative methodology for future exposure to lead hazards assessment (detailed survey with
outline costings)

e Assessment of current mitigation strategies (including effectiveness)

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
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This technical report outlines the main components of the scope detailed with the approach to the

walkthrough surveys and risk assessments explained below.

Walkthrough surveys

During the months of May and June 2021 the following list of camps and bases were visited. This visit

was in the form of an occupational hygiene walkthrough survey.

Whenuapai Air Force Base

Defence Technology Agency, Devonport
Devonport Naval Base

BTF facility, Papakura

Waiouru Army Camp

Linton Army Camp

Ohakea Air Force Base

Trentham Army Camp

Woodbourne Air Force Base

YV V ¥V WV ¥V ¥V V V V V

Burnham Army Camp

» Glen Tunnel Ammo Storage
During the walkthrough survey a lead indicator test was occasionally used in areas with regular use of
lead containing material (e.g. firing points on ranges, armourers, areas with soldering). A 3M
LeadCheck Swab was used as an in-field indicative test of where lead was present on surfaces in areas
of interest. This is not a quantitative test but provides further information to base the risk assessment

on.

Approach to risk assessments

In general, a walkthrough survey is carried out to understand processes in a workplace through
observations and spot measurements. In this case there was a focus on processes that were known to
contain lead. During most of the time on site the processes involving lead exposure risk were not taking
place so the majority of assessment is based on discussions with personnel on site and having them

explain the process.

Prior to the site visits, questionnaires (refer to Appendix A for example) were sent around the NZDF
and were used to ascertain an understanding of the knowledge within NZDF about risk assessments in
general as well as any known lead sources and the risk associated with them. These responses as well
as internal NZDF documentation informed the approach to the site visits. The identified lead sources in
this questionnaire were referenced from a Safe Work Australia national survey (Driscoll, T. 2014) into

workplace exposures to known or suspected carcinogens of which some forms of lead fall into.

Responses were received from the following:
» 16 Field Regiment and School of Artillery
> 1 RNZIR
» 2/1 RNZIR
» 3 Combat Services Support Battalion

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
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Queen Alexandra’s Mounted Rifles

Army Command School

Trade Ttttraining School

Defence Estate and Infrastructure

o General response

o Papakura Battle Training Facility

» RNZAF DASH (one response for all of Air Force)
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From the information obtained through the questionnaires and the walkthrough survey’s, a high-level

risk assessment was carried out. The risk assessment was based on guidance detailed within the

Simplified Occupational Hygiene Risk Management Strategies by the Australian Institute of Occupational

Hygienists (Firth, I. et al). The following information was collated in order to make a determination on

risk.
» Existing controls (assigned a rank generally based on position in control hierarchy)
» Control effectiveness
» Frequency of exposure
» Duration of exposure
> Estimated level for exposure (primarily based on lead indicator swab)
» Consequence (always severe)
» Likelihood -
Rating Description
A Almost certain Regular contact with the potential lead hazard at very high levels.
B Likely Periodic contact with the potential lead hazard at very high levels or
regular contact at high levels.
c Possible Periodic contact with the potential lead hazard at high levels or regular
contact at moderate levels.
b Unlikely Periodic contact with the potential lead hazard at moderate levels or
regular contact at low levels.
E Rare Periodic contact with potential lead hazard at low levels.
» Additional notes

In order to determine an overall risk rating the following matrix was used. Likelihood is based on the

Occupational Hygienist’s determination from controls, frequency, duration and level of exposure.

Consequence
Likelihood
Severe
Almost certain ‘

Likely
Possible Moderate
Unlikely Low

Rare Low

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
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The expanded risk assessments are presented in Appendix B of this report. A summary of the outcome
has been included in Section 5 and includes the group with similar exposures, location (or personnel),

identified source of lead exposure and the designated risk level.

2. LEGAL FRAMEWORK

The Health and Safety at Work Act 2015 is the key piece of legislation in terms of Health and Safety in
New Zealand with Part 2, Section 30 detailing the key principle as to its intent.

This section states:

30 Management of risks
(1) A duty imposed on a person by or under this Act requires the person—
(a) to eliminate risks to health and safety, so far as is reasonably practicable; and
(b) if it is not reasonably practicable to eliminate risks to health and safety, to
minimise those risks so far as is reasonably practicable.
(2) A person must comply with subsection (1) to the extent to which the person has, or would
reasonably be expected to have, the ability to influence and control the matter to which the

risks relate.

In relation to lead and the NZDF, lead is considered a risk to health. It has acute and chronic health
effects and affects all the major organ systems in the body at very low blood lead levels (ATSDR, August
2020). NZDF has a duty to eliminate or minimise the health risk from lead (and other exposures) in the
workplace. One of the aims of this report is to look at the lead health risk from a whole of NZDF
perspective in order to help identify where the risk is present but to also assess the level of risk posed

in each of these situations. This is necessary before the risk can be managed.

In addition to managing risks, the NZDF (as a PCBU) must consult with other PCBU’s that also have a

duty to manage risks and specifically in this case, lead exposure risk.
34 PCBU must consult other PCBUs with same duty

(1) If more than 1 PCBU has a duty in relation to the same matter imposed by or under this Act,
each PCBU with the duty must, so far as is reasonably practicable, consult, co-operate with,
and co-ordinate activities with all other PCBUs who have a duty in relation to the same

matter.
(2) A person who contravenes subsection (1) commits an offence...

In addition to the above, the Primary Duty of Care detailed in Section 36 outlines more specific duties

for the PCBU. Section 36 is presented below.

36 Primary duty of care
(1) A PCBU must ensure, so far as is reasonably practicable, the health and safety of—
(a) workers who work for the PCBU, while the workers are at work in the business or

undertaking; and
(b) workers whose activities in carrying out work are influenced or directed by the PCBU,

while the workers are carrying out the work.

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
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(2) A PCBU must ensure, so far as is reasonably practicable, that the health and safety of other
persons is not put at risk from work carried out as part of the conduct of the business or
undertaking.

(3) Without limiting subsection (1) or (2), a PCBU must ensure, so far as is reasonably
practicable, —

(a) the provision and maintenance of a work environment that is without risks to health

and safety; and

(b) the provision and maintenance of safe plant and structures; and

(c) the provision and maintenance of safe systems of work; and

(d) the safe use, handling, and storage of plant, substances, and structures; and

(e) the provision of adequate facilities for the welfare at work of workers in carrying out

work for the business or undertaking, including ensuring access to those facilities;
and

(f) the provision of any information, training, instruction, or supervision that is
necessary to protect all persons from risks to their health and safety arising from
work carried out as part of the conduct of the business or undertaking; and

(g) that the health of workers and the conditions at the workplace are monitored for the
purpose of preventing injury or illness of workers arising from the conduct of the

business or undertaking.

(4) Subsection (5) applies if—
(a) a worker occupies accommodation that is owned by, or under the management or
control of, a PCBU; and
(b) the occupancy is necessary for the purposes of the worker’'s employment or

engagement by the PCBU because other accommodation is not reasonably available.
(5) The PCBU must, so far as is reasonably practicable, maintain the accommodation so that the
worker is not exposed to risks to his or her health and safety arising from the

accommodation.

Section 36 of the health and safety legislation provides more detail into what generally needs to be

done to support the management of risk stated in Section 30 (above).

The PCBU is responsible for the health and safety of their own workers as well as those they have
influence over. An example of this would be the sub-contractors that are brought in to remove bullet
catcher material. This also extends to ensuring the health and safety of other persons is taken into

consideration.

The detail in subsection 3 of Section 36 talks about providing an environment, equipment, systems of
work, handling and storage, facilities for welfare, training and instruction for workers. It also requires
that worker health is monitored to prevent injury or illness. These points directly relate to this project
around lead in that the controls in place were reviewed during the walkthrough survey in order to
identify gaps. The requirement to monitor worker health includes blood lead level testing but also
extends out to other non-invasive forms of testing (surface swabs and air testing to reflect inhalation)

that are associated with a concentration unlikely to cause adverse health effects. The measurement of

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
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worker health is the point where controls can be confirmed as making a difference to exposure and

hence help confirm that risk is being managed to prevent injury or illness.

The last two subsections (4 and 5) relate to accommodation and maintaining it to ensure that the
worker is not exposed to health and safety risks. This is applicable as NZDF maintain residences around
New Zealand that are used by NZDF personnel but are owned and managed by NZDF. This is a function
of Defence Estate and Infrastructure and is relevant to lead when lead paint is removed and any

subsequent contamination of the environment.

3.LEAD HAZARD

The toxicity of lead has been known for a very long time with a very large amount of literature available
that evaluates the health effects. The U.S. Department of Health and Human Services, Agency for Toxic
Substances and Disease Registry (ATSDR) has produced a Toxicological Profile for Lead (dated August

2020) and has the primary source for the health effect information summarised in this section.
Other sources of literature have also been reviewed and these will be referenced where applicable.

The ATSDR summarises that exposure to lead is primarily determined through internal exposure metrics
(lead in blood or bone) rather than measurement in air or on surfaces. This makes it difficult to correlate
between external and internal metrics due to the fact that the correlation is unknown or uncertain.
However, others have attempted to correlate the two with this often happening in the workplace where

exposures are generally greater than for the general public.

"To quantify exposure, epidemiological studies on the toxicity of Pb rely on internal exposure
metrics, rather than measurements of external exposures (e.g., concentration of Pb in water or
air) or ingested dose. The most common internal dose metric for Pb is the concentration of Pb in
blood (PbB, typically expressed in terms of ug/dL). Blood Pb concentration reflects both ongoing
exposure and Pb stores in bone, which can be transferred to blood. Because of the relatively rapid
elimination of Pb from blood compared to bone, blood Pb will reflect mainly the exposure history of
the previous few months and not necessarily the larger burden of Pb in bone (see Section 3.1). As
a result, a single PbB measurement may not be a reliable metric for Pb body burden or cumulative
exposure. Longitudinal measurements of PbB can be used to construct a cumulative blood Pb index
(CBLI), which may be a better reflection of exposure history, however, the CBLI will not capture
shorter-term variation in exposure that may occur between measurements.

The health effects of Pb are the same, regardless of the route of exposure (e.g., inhalation or
ingestion).

Environmental exposure to Pb occurs continuously over a lifetime and Pb is retained in the body
for decades. Because internal dose metrics cannot define the complete history of exposure, the
exposure duration and timing that correlates most strongly with the observed health effect are

typically unknown or highly uncertain. (ATSDR, August 2020)”

It is important to note that lead in blood is only reflective of the previous few months’ exposure due to
the relatively rapid elimination from blood versus bone, where it is largely stored in place of calcium.

ATSDR notes that a single blood lead level measurement is not a reliable metric of the body burden

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
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that lead poses. This is an important point to take into consideration when considering who, why and
when blood lead level tests are carried out as a method to determine whether risk is being minimised

or if someone has been affected by lead exposure in the workplace.

"Toxic effects of Pb have been observed in every organ system that has been rigorously studied.
Clinical significance of some of the organ system effects at low levels of exposure and blood Pb is
more substantial than for others (e.g., neurological, renal, cardiovascular, hematological,
immunological, reproductive, and developmental effects). This is not surprising because the
mechanisms that induce toxicity are common to all cell types and because Pb is widely distributed
throughout the body. Adverse health effects have been observed in these systems at PbB <10
Hg/dL. Exposure thresholds for effects on specific organ systems have not been identified (i.e., no
safe level has been identified). (ATSDR, August 2020)”

Lead effects many organ systems and adverse health effects occur even with blood lead levels are well

below the current New Zealand biological indices published by WorkSafe New Zealand.

ATSDR set minimum risk levels for toxic substances but in the case of lead it has not been derived due
to the fact that effects in children occur at the lowest blood lead levels studied. In the case of NZDF,
children do not make up part of the workforce but studies related to adults show that even at minimal
blood lead levels (<10 pg/dL) there are noted health effects in epidemiological studies in the large

range of organ systems lead is known to effect.

"... epidemiological studies have evaluated the health effects of Pb in all organ systems. For the
most studied endpoints (neurological, renal, cardiovascular, hematological, immunological,
reproductive, and developmental), effects occur at the lowest PbBs studied (<5 ug/dL). Because
the lowest PbBs are associated with serious adverse effects (e.g., declining cognitive function in
children), MRLs for Pb have not been derived. (ATSDR, August 2020)”

The current WorkSafe New Zealand Workplace Exposure Standards and biological exposure indices

(Edition 12-1, November 2020) publish the following relevant levels for inorganic lead:

Substance Standard Notes
Lead, inorganic dusts and fumes,

TWA - 0.05 mg/m? 6.7B - suspected carcinogen
as Pb

20 pg/dL

Suspension levels:

30 pg/dL - males and females not | Ideally no exposure to lead for
Lead BEI (inorganic) of reproductive capacity. pregnant women or women

10 pg/dL - females of planning to become pregnant.
reproductive capacity and those

pregnant and/or breastfeeding.
The ACGIH notes (ACGIH 2001a in National Academy of Sciences, NRC, 2012) that a level of 30 pg/dL

will decrease the likelihood of the following:

» Psychologic and psychomotor effects that appear to occur at BLLs over 30 pg/dL.
Changes in nerve conduction and latency intervals that appear to occur at BLLs over 30

pg/dL.
» A reduction in hematologic reserve capacity (one study) at BLLs over 40 ug/dL.

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
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» Increased blood pressure and incidence of hypertension; effects at BLLs under 30 ug/dL are
expected to be very small.

» Renal impairment with minor effects reported at BLLs under 30 pg/dL and increased
proteinuria at BLLs of 40 ug/dL.

» Spontaneous abortions and effects on male fertility that appear to occur at BLLs over 30
Mg/dL.

» Decreased length of gestation and decreased birth weight; expert reviews indicate that effects

appear to be associated with BLLs over 30 pg/dL.

Particle size is also another important determinant of internal dose with smaller particles, like those
associated with fume (under 0.1 pm in aerodynamic diameter), better absorbed by inhalation and
ingestion than larger particles (National Academy of Sciences, NRC, 2012). About 50% of the lead
deposited in the respiratory tract is absorbed and reaches the systemic circulation whereas net
absorption of ingested lead from the adult digestive tract is appreciably lower (less than 8% to 10%)
(O’Flaherty 1993 in National Academy of Sciences, NRC, 2012). A further paper (Laidlaw, M. et al)
suggests that elevated blood lead levels at indoor firing ranges are the results of greater absorption
through inhalation compared to ingestion and dermal absorption due to the greater uptake of lead via
the respiratory system than the gastrointestinal system. This paper also suggests that outdoor ranges
presumably are well ventilated by natural airflow but do not necessarily prevent lead exposure from

shooting activities.

The US Department of Defence asked the National Research Council (NRC) to evaluate potential health
risks related to recurrent lead exposure of firing-range personnel (National Academy of Sciences, NRC,
2012). Within this extensive and very relevant publication, the NRC details known health effects at the
relevant blood lead levels (pg/dL).

The following general summary of non-cancer health effects are those that have data from blood lead
levels (BLL) under 40 ug/dL (National Academy of Sciences, NRC, 2012).

e Neurological effects

o Neurobehavioral performance decrement - begins at 18 ug/dL (symptoms found as low
as 12 ug/dL)

o Change in mood - 27-30 pg/dL

o Decrements in peripheral sensory nerve function - begins at 28-30 ug/dL

o BLLs over 10 pg/dL are associated with lead-induced hearing loss that might enhance
noise-induced hearing loss

o Decrease in conduction velocity in visual pathway - 17-20 ug/dL

o Benchmark dose level for postural sway is 14 pg/dL

o Parasympathetic and sympathetic integrity compromised over 20 pg/dL

o Quantitative EEG found increased beta activity in 81% of lead-exposed workers who's
mean BLL was 29 pg/dL.

o Cumulative lead dose that reflects past high lead exposure may be a strong predictor of
decrements in neurobehavioral performance even in the absence of an association with

current BLL.
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¢ Hematopoietic effects (leading to anaemia)

o  Possible effects on circulating haemoglobin concentrations from 20 ug/dL.
e Renal effects
o The following adverse effects can be seen in BLL up to 40 ug/dL - increases in serum
creatinine, impaired creatinine clearance, and glomerular filtration rate and by alterations
in renal endocrine functioning that may contribute to delayed blood regeneration capacity
and hypertension.

e Reproductive effects

o Adverse developmental effects in infants and children - prenatal BLL <10 pg/dL
o Reduced fetal growth and low birth weight - maternal BLL <5 ug/dL

¢ Immunological effects

o Inconclusive evidence at present with further research needed.

e Cardiovascular effects

o The following adverse effects can be seen in BLL up to 40 pg/dL as well as cumulative
does measures (e.g. tibia lead concentration) - increased blood pressure, hypertension,

cardiovascular mortality, and subclinical cardiovascular outcomes.

On the basis of nonhuman experimental evidence, lead and lead compounds have been recognized as
probably or likely to be carcinogenic in humans by several authoritative organizations, including the
International Agency for Research on Cancer (IARC 2006), the National Toxicology Program (NTP 2004,
2011), and the US Environmental Protection Agency (EPA 2012) (National Academy of Sciences, NRC,
2012).

The NRC publication provides the following general summary for cancer effects from lead.

o Strong evidence for benign and malignant renal tumours in animals

o The kidney has been found to be a target organ for increased BLL by any route

o Lung-cancer risk is not clear through animal studies

o Lead exposure via inhalation has not been well studied

o Some studies showed tumour induction at concentrations that were not cytotoxic and
thus supported mechanisms at micromolar concentrations.

o There is additional epidemiologic evidence on both renal and brain cancers.

The health effect of lead is wide ranging and relatively well understood due to the identification of lead
of a toxic substance very early in its use. The information collated above shows that even at levels
below the current Workplace Exposure Standard Biological Indices level of 20 pg/dL (0.97 pmol/l) there
are health risks that remain. As of 9 April 2021, the Ministry of Health had lowered the notification level
for blood lead to 0.24 pmol/l (equates to ~5 pg/dL). If blood lead levels are above this notification
level, then the health practitioner (or lab) notifies the local medical officer of health. If this occurs in a
workplace setting WorkSafe New Zealand are advised. There is a disconnect between the Ministry of
Health notification level and that published in the Workplace Exposure Standards and Biological Indices
by WorkSafe New Zealand. The Ministry of Health level is considerably lower but, based on the
information above, providing an alert at a level which may protect against possible health risk.
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4. RISK ASSESSMENTS

The table (Table 4.2) on the following four pages provides a summary of the risk assessments carried

out and attachments in Appendix B providing more detail.

The assessment of risk has been based on the Simplified Occupational Hygiene Risk Management
Strategies by the Australian Institute of Occupational Hygienists (Firth, I. et. al., 2020). The risk
assessments have been grouped generally for those workers that have been considered similarly
exposed. The groups are not typically just single service related but encompass similar functions across
all three services (Army, Navy and Air Force). The risk assessment is based on the Occupational

Hygienists determination while taking into account the following;

e Existing controls

e Control effectiveness (initial observation)

e Frequency of exposure

e Duration of exposure

e Estimated exposure level (on site swab and literature research)

e Additional points observed

The above points are taken into consideration for the likelihood of exposure and are combined with the
health consequence of exposure to inorganic lead. In this case the health consequence of lead has been
given a ‘severe’ consequence due to its possible carcinogenicity as well as the wide ranging and

extensive non-cancer health effects from a very low concentration.

The likelihood has been determined based on the following (Table 4.1) with the classification of
likelihood being largely based on the professional opinion of the Occupational Hygienists involved but
supported by current controls, apparent control effectiveness, frequency of exposure, duration of

exposure and an estimated contaminant level.

Table 4.1: Hazard likelihood rating matrix

Likelihood Risk Rating

Regular contact with the potential hazard at very high levels

Periodic contact with potential hazard at very high levels or regular contact

with the potential hazard at high levels.

Periodic contact with potential hazard at high levels or regular contact with
Possible Moderate
the potential hazard at moderate levels.

) Periodic contact with potential hazard at moderate levels or regular contact
Unlikely . . Low
with the potential hazard at low levels.

Rare Periodic contact with the potential hazard at low levels. Low
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Table 4.2: Risk assessment summary for different groups across NZDF.

Group Personnel or location Source of lead exposure Risk rating

Cleaning up of disposed shells from incinerator. PPE used and

processes variable. High possibility of exposure during clean up

Ammunition destruction DMMG, DEQOS, EOD, CAI (civilians)
puts people at risk. Regular blood lead tests are carried for DMMG
staff.
Heavy use indoors of firearms by SAS (primarily). Literature
BTF (Papakura) indicates that indoor firing poses the greatest risk to health from

lead in ammunition primer and bullets themselves.

Blanks primarily used in some enclosed spaces (makeshift urban
environment). Blanks contain lead styphnate in primer. Risk

UTF (Burnham) ] ) ]
Indoor ranges present but very little data available to quantify (swabs, blood

results or air sampling)

More infrequent use versus ranges and lower amount of

. ammunition used. Lead risk present and considered an indoor
Tube ranges (NZDF wide)
facility, which are known to increase risk. More information needed

to quantify level of risk.

Short ranges are typically on base/camp and
. » . Raking bullet
Short ranges normally have a slightly enclosed firing position
Primarily: SECFOR (Air Force), SCS . ) catcher at the
and surrounds. Fume build up possible.
(Navy), SAS (Army Special Forces), end of shoot is
) . Swabs in the long range markers gallery area o
1t Battalion, 2"Y/15t Battalion an additional
indicated lead plus heavy weapons (machine
Long ranges (Army) source of
guns) are used that may pose an increased
Outdoor ranges <k exposure.
risk.

o Annual weapons training for most NZDF Strategic and Operational
Annual weapon qualifications
staff over normally half a day at a short range.

) ) . Less infrequent use of weapons versus smaller arms hence the
Larger Artillery, LAVs and ship (frigate) . . . . .
relatively lower risk rating. Lead exposure still possible due to the
munitions deck guns ) ) ] ]
presence of lead styphnate in the primer. This primer can be
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inhaled and ingested if covering surfaces in and around the
weapon. In 105mm ammunition a thin lead foil is used as a part of
the propelling charge which is designed to chemically remove
copper that is deposited inside the barrel. It is not known if this

same situation occurs on the LAV weapon systems.
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Note: Much of the ammunition used by NZDF, including blanks, contain lead styphnate in the primer. The combustion of this primer plus the friction of the bullet against
the barrel both generate airborne lead that could be inhaled directly or accumulate on hands/face/clothes and be subsequently ingested. This has already been identified
by Defence Health in Health Instruction 022/17 dated 07 June 2020.
Lead shot filled weighted fabric bags. Handled all day, every day
with lead indicator swab showing lead present likely due to
Parachute bay (Ohakea) Specifically seen in Ohakea Moderate
oxidising lead shot. More investigation needed but immediate
control possible by placing lead shot in plastic bags to encase it.
Risk to contaminated material from bullet catcher that is currently
managed by the sub-contractor who produce a JSA on the risks
Defence Estate & Infrastructure posed. JSA is reviewed by DEI.
Bullet catcher material maintenance (DEI) contractors and sub- Two occasions recently (Burnham and Linton) where lead Moderate
contractors contaminated dust was released into the environment around a
tube range effecting adjacent workshops/building. Possible
indication that processes around control needs improvement.
Observations identified limited interaction with lead contamination
and good hygiene practises generally applied. However, this group
Armourers Across all three services do work around weapons, fire weapons in tube ranges and possibly Moderate
exposed from ammunition residue so exposure possibility remains.
More work needed to quantify exposure and risk to health effects.
Ballistics research-based work, so amount of ammunition used is
Defence Technology Agency (DTA) DTA personnel relatively low. Regularly use indoor ranges (every 6 weeks) and Moderate
will have own tube range facility soon so frequency may increase.
Includes all electrical related trades | Soldering has more significant risks such as to rosin. Soldering
Soldering (Electricians, avionics, signal does not pose a significant lead fume risk due to the low Low
squadrons etc.) temperatures (lead fume is generated at 500°C and above)
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Battery bays

All camps/bases

Dead batteries are stored for disposal off site with a recycling
facility or contractor. Very little interaction with lead-acid batteries.
Air Force undertakes annual blood tests for these workers.

Low

Ground support workshops

Across all three services

Minor amounts of in-situ soldering required and

application/removal of lead wheel weights.

Low

Personal training vests

Specifically seen at Woodbourne

Weighted PT vests filled with lead shot. Lead presence confirmed
through a swab on the outside of the vest. Vests are used
occasionally. Control through placing lead shot into plastic bags

before inserting into PT vests.

Low

Ship maintenance

Babcock (Navy contractor) and

Navy personnel

Large scale paint removal occurs by contractor in a dry dock
setting where a procedure is followed to manage the risk to
workers involved in paint removal and in the vicinity.

Navy personnel occasionally have to remove paint and re-apply

while alongside but this is now rare on the newer navy ships.

Low

Residential

Lead paint

removal

Defence estate

NZDF wide (Contractors carry out
work)

General approach is to maintain the existing paint. Large works
carried out inter-tenancy which will limit non-worker exposure.
Risk reduced due to identified risk prior to job and use of
appropriate controls. Infrequency of large-scale removal work

reduces likelihood of exposure.

Low

General approach is to maintain the existing paint. Presence of
lead paint is known or being developed currently. Low frequency of
large-scale works lowers worker exposure potential.

Woodbourne was only location where example of poor
maintenance could have posed an immediate risk to NZDF

personnel in the workplace (Location: Supply building).

Low

Lead in soil (residential)

NZDF wide

Contamination of soil in halo around the building (~2m out) could
occur if poor practise carried out during removal or maintenance of
lead containing paint. No evidence seen that shows where soil is

contaminated.

Low

New Zealand Defence Force Lead risk assessment.

FINAL Report: 21037 - 17/08/2021



Released under the Official Information Act 1982

Page 22 of 70

Negligible risk for workers but residents of homes could be
exposed if use the soil close to homes.

Investigations needed to identify those residential properties with
lead in paint, whether work has occurred on that paint and the
resulting lead in soil level. DEI currently has an investigation
underway, reviewing the presence, distribution and concentration

of contaminants in soil in the NZDF housing portfolio.

Lead paint dust (residential)

NZDF wide

Historic use of lead paint on interior surfaces of NZDF houses, and
to a minor extent the tracking of lead paint contaminated soil into
houses, has over time potentially deposited lead paint dust onto
interior surfaces and carpets. DEI is currently investigating this

issue.

Low

Buried fuel tank

Woodbourne only

Historical fuel tank confirmed as having had contained leaded fuel.

Unknown state at present. Further investigation needed to

determine if it poses environmental or workplace health hazard.

Low

Surface and Safety

Air Force

Very limited interaction with lead containing products. PPE worn
and work area affords high level of protection.

Low

Metalwork shop

Ohakea, Devonport, Linton and
Trentham

(Possibility of others)

Work with brass does occur in both locations. Irregular jobs
involving it and unknown proportion of lead in the brass worked
on. Further investigation warranted but mainly around work

practises.

Low

Firefighters

NZDF wide

Very rare likelihood of exposure. Cannot be planned for but PPE is
worn and cleaned afterwards.

Other non-lead exposures more important to manage.

Low

Engineers

Plumbers and builders (Army)

Low frequency interaction with lead flashings on roofs and lead

pipe.

Low
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5. DISCUSSION
High risks

Ammunition destruction

DMMG carry out ‘burns’ about twice per year and these are carried by different groups of people and in
different incinerators in the two locations visited, Glen Tunnel and Waiouru. At Glen Tunnel the
incineration of ammunition was seen occurring in metal lockers (four total with approximately 1 tonne
of ammunition able to be disposed of at a time) placed within a tray in a paddock on site. Once the
burn process ends the brass shells and other metal (including lead) is cleaned out by hand. The
personnel who carried out this task (uniformed Army personnel) wore gloves, disposable respirator and
cotton overalls. It was mentioned that disposable overalls should have been worn and were detailed in
the DMMG standard operating procedure (SOP). The SOP was not seen. The location of the burn was
not near any washing facilities. Glen Tunnel also has a modern ammo incinerator that is designed to
dispose of 200kg of ammunition at a time with emissions passed through an afterburner before release
into the atmosphere. The lowering of environmental effects and compliance with regulatory
requirements is the main reason for using the purpose-built incinerator but low throughput frustrates
the users. The modern incinerator still requires the manual removal of material, which will more than

likely include lead and material contaminated in lead.

Waiouru also use the modern incinerator and restrictions placed on them by the resource consent for
disposal means that this in the only method of disposal. The process was not being carried out during
the walkthrough survey but the same DMMG SOP was followed as discussed in Glen Tunnel. CAI collect
the ammunition from the public and are responsible for the ammo burn at Waiouru, which is a different

group of people from those at Glen Tunnel.

Army also carry out drum bin burns of small arms ammo at Waiouru. These are carried out for training
purposes to simulate burns in operational environments where incinerators are not available. Further
details about these rudimentary burn training exercises should be requested from the army ammo

techs.
Kauri Point also disposes of ammunition but this location was not visited.

As part of the follow up around ammunition destruction after the walkthrough assessment a report from
2013 was provided that investigated the personal exposure (including lead) during the use of the
ammunition destructor at Waiouru (Miller, SGT D. October 2013). This indicated that there was a risk

to the effects from lead through ingestion via poor hygiene procedures.

Further investigation is needed around ammunition destruction with detail provided in Section 6 of this

report.

Ranges and range users

Ranges have range standing orders, range maintenance schedules and then site risk assessments
associated with them and these appear to be generally appropriate in outlining the important health

and safety matters relating to lead exposure. All the documentation relating to ranges have not been
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reviewed in detail. The matters these documents address about the risk from lead do not detail how
the health of workers are monitored to prevent illness or injury as required by the Health and Safety at
Work Act 2015. A proactive approach to health and safety is needed and this includes quantifying or

semi-quantifying the health risk before effects occur, especially in those instances considered high risk.

The BTF facility is regularly used by various groups for training exercises and this is primarily the 1
NZSAS regiment (SAS). Due to their frequent use of weapons at this facility as well as at the outdoor
ranges the SAS would be considered to be a group at high risk from the effects of lead. The SAS have
had blood level tests on occasion plus extensive work has occurred in commissioning the BTF facility to
ensure the ventilation system in place is fit for purpose. A process of understanding the level of lead
contamination within the BTF is also underway through DEI and Weapons and Range Safety so the
appropriate cleaning can take place. Further investigation linking lead contamination to worker/soldier
health is needed at the BTF. A focus on understanding the lead exposure level for the SAS regiment
and Facilities Management company employees is recommended as groups of workers considered high
risk. Outcomes from this investigation can be applied to other BTF user groups based on frequency of

use.

Tube ranges are considered high risk but compared to the BTF (and UTF) are used much less intensely
but nevertheless they are indoors with people present during firing of weapons that will produce lead
fume and particulate that could be inhaled or ingested. Tube ranges have in-built ventilation systems
designed to control worker exposure to airborne hazards. More information is needed to quantify health
risk via ingestion and inhalation routes through monitoring as well as confirming that ventilation is
effective at controlling the lead hazard, however, it was noted that there have been elevate BLL for

armourers at the Linton Tube Range.

Operations at the UTF use blanks but these still contain lead styphnate that will be released as fume
from the weapon. Quantification of amount of lead is needed from this location as no information was
available or provided. Further investigation will help refine the risk level from lead for personnel using

this facility.

Personnel that undertake a range controlling officer (RCO) role with SECFOR, SCS, 1st and 2nd/1st
Battalions and others, are present on ranges more frequently than other groups. Due to the greater
time duration and frequency that instructors spend on the range, and being close to the firing line, it is
assumed that they are at greater risk from lead than occasional users. A systematic approach to
assessing exposure for each of these groups in detail is needed which may lead to monitoring in all or
some of the different groups. Another consideration (especially with the Battalions) is the posting cycle
of 3 years where personnel may only be exposed (or possibly heavily exposed) for a limited period of

time.

In relation to Army ranges particularly it was noted during the walkthrough assessments (observations
and discussion) that the common range hygiene rule of washing hands prior to eating and the restriction
of refraining from eating and drinking on the range was not always followed or possible. The ranges
used by Army are aften removed from the camp itself whereas Air Force bases all have a range situated
within them with a basin for hand washing and the ability to more easily eat and drink away from the

range. This limits the ability for hand washing facilities. Anecdotal suggestions were that training taking
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place on ranges (that often took place all day or for multiple days) often did not necessarily move away
from the range itself to eat or drink due to training requirements. This was observed specifically down
at the short range in Burnham where the group involved in range training ate in close proximity to the
range itself. There was no designated hand washing facility at this range other than a portaloo. This
requires further investigation and potential interventions to resolve any issues in a relative quick and

easy manner.

It is anticipated that exposure risk at outdoor ranges via inhalation is less than at indoor ranges due to
the greater opportunity for natural air movement to take airborne particulate and fume away from the
range. However, inhalation is not the only route of lead into the body. The indicator swabs were used
at a variety of short and long ranges and where rain did not have the opportunity to wash away
contamination there was generally a presence of lead. A focus on collecting further detail on exposure
from the regular users in the first instance is a practical approach with solutions to control applied
across the NZDF.

Additional activities that may pose a risk to lead exposure on ranges include the use of other types of
weapons (e.g. machine guns), especially under sustained fire, the positioning of people in the marker
gallery on the range where targets are prepared and the raking of the bullet catcher at the end of a
shoot. Larger calibre weapons have been reported to result in a higher blood lead level (Demmeler et
al. (2009) in Laidlaw, M. 2017). The markers gallery had confirmed lead presence in Waiouru and this
is assumed at all other locations. Further detailed investigations are needed around quantifying
exposures in the markers gallery and on range. The raking and preparing of the bullet catcher post
shoot is a process carried out by two people who are required to wear gloves and a disposable respirator.
The exposure to lead in the markers gallery and during raking the bullet catcher was confirmed in
Corlett, N., 2016 where some limited sampling was undertaken at the Paul Parsons range. The PPE
used is appropriate but the ability to wash hands/arms/face afterwards is limited in some ranges so

alternatives are needed such as the use of wipes designed to remove heavy metals.

Annual weapon qualification visits are not considered high risk due to the short length of time on range

meaning the potential for development of adverse effects is minimised.
Larger munitions

The use of large calibre munitions by artillery, cannons on the LAVs and the Navy frigate deck guns all
have a risk of lead exposure from the explosions created when firing the round. The source of exposure
follows the same principle as for the rifles and pistols in that all these rounds appear to contain lead
styphnate in the primer. This was confirmed by investigating the SDS for live and blank 105mm round.
Although not actually able to be seen there was anecdotal discussion about a previous investigation
into lead presence inside the LAVs after firing. The LAVs have a bag that collects the fume after firing
the cannon, but these are not always used. The artillery shells (105mm) have been confirmed as
containing a lead hazard (swab and SDS review). The exposure to Navy personnel was not explored in
detail but cleaning of the barrels is a process carried out although loading and unloading of shells is
done automatically. It is assumed that these munitions contain lead but more investigation is needed
during a detailed assessment of exposure.
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There have positive indications of the presence of lead hazard for personnel involved with the weapons
systems that use the larger munitions. The amount of fume (and hence possible lead) produced is
greater than a rifle but the rate of fire is much less. The nature of training exercises (living in and
around vehicles for an extended period) means that there is a possibility for exposure after than actual

firing process and the fume cloud produced.

DMMG is currently working collaboratively with DEI to set up an environmental, health and safety risk
assessment framework for the procurement and through-life management of all ammunition used by
NZDF. This framework establishment is intended to improve NZDF’s protection of both its personnel
and the environment from the potential effects of handling, use and disposal of ammunition poses
(which can include risk posed by lead). The framework has not yet been reviewed by Defence Health
or the Directorate of Safety, but their input would be invaluable to the overall intention of the

framework.
Moderate risks

Bullet catcher material

DEI manage the contaminated material being removed from the bullet catchers. The proactive removal
of this material is something that is a relatively new process due to previous bullet catcher material at
ranges being so heavily contaminated that disposal was difficult. Removal of bullet catcher material is
primarily driven by the need to maintain the ballistic safety of the bullet catcher, as opposed to
managing build-up of contamination on the bullet catcher. The risk of lead exposure during this process
comes when the facilities management contractor for the camp or base utilises a sub-contractor to
remove the contaminated material. The risk comes from the airborne dust that is generated along with
physically coming into contact with the contaminated material. A process is developed by the sub-
contractor along with a job safety analysis [JSA] (an example was seen relating to material removal)
that is then reviewed by DEI. The primary focus of this JSA (and that of DEI) is to protect the
environment. There have been incidents reported during the walkthrough assessments around the
removal of material from tube ranges where contaminated material has spread around localised areas
of a camp and impacted other adjacent work areas. This suggests that DEI need to increase the control
over this type of work. An approach would be for DEI to detail a general process that all contractors (or
sub-contractors) must include into their own site-specific plan. The NZDF have a requirement to work
with other PCBU’s (and vice versa) to ensure that risk to health and safety is managed appropriately
for all workers. DEI is currently reviewing the bullet catcher removal process in partnership with the

W&RS Branch and the local sub-contractors at each camp and base.

Armourers

Armourers are a group across the NZDF who carry out a very similar role within each single service.
The risk comes from handling weapons that may or may not be lead contaminated after firing. Typically,
weapons are cleaned by the user and armourers will be repairing or maintaining weapons that have
been cleaned. Swab indicator tests across the different armourer units visited had variable levels of
presence indicated (some positive while others not). Armourers also use tube ranges, which are
considered a high risk area but the comparatively low rate of fire and monthly use is considered to
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lower the risk slightly. Further detailed investigation is necessary for this group but the risk, primarily

based on observations during these walkthrough assessments, was not considered high.

The exposure to lead in the armoury (or through armoury functions such as cleaning weapons) by other
NZDF personnel (e.g. soldiers etc) also needs to be assessed through the detailed investigation
mentioned above. Cleaning of weapons occurs in a variety of locations and some may pose a greater
risk of adding to the lead burden on the body (e.g. cleaning weapons within the barracks).

DTA

The Ballistics and Personal Protection team within DTA have assisted DMMG, DEI and others with looking

at the health risks associated with lead but this is not their primary function.

As part of the project’s that DTA undertake they regularly use indoor ranges for test firing weapon
systems. This occurs on average about once every six weeks but they are in the process of building
their own tube range at DTA in Devonport that will enable more regular testing and more time spent in

a range.

At present there is no health-related policy about lead exposure and as the personnel are civilians, they
are required to obtain blood tests for lead from their own GP. This is not currently carried out. With the
introduction of the new tube range there will be a range standing order and DTA policy developed that

will cover exposure to lead and the risks to health as a result.

The level of risk assigned is due to the common use of indoor ranges but further detailed assessment
of the exposures in the new tube range to be built at DTA is necessary to refine this risk level and to

help guide the policy and range standing orders.

Parachute bay

The issue with lead picked up in the parachute bay at Ohakea is relatively small in scale but the
frequency at which the weighted bags are used poses the greatest risk through ingestion if good hand
hygiene is not followed. This source of exposure can be better controlled by isolating the lead source
from the worker through wrapping the lead shot in plastic. This can be something that happens

immediately but in the meantime a process of thorough hand washing is needed.
Low risks

Soldering

The risk of inhalation or ingestion of lead when soldering is limited due to the high temperatures
required to generate lead fume (400-500°C). Fume generated from soldering has other health risks
associated with it not related to lead that need to be controlled. From the site walkthroughs there were
many variations of a soldering bench with many appearing sufficient but some not. It is suggested that
a standard approach across NZDF to controls around soldering is established and rolled out to manage
the risks associated with these tasks. This should also include the regular change out of filters used in

the fume collectors as this was a process that was lacking in some locations.
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Lead paint removal

In general, the lead paint removed from buildings is carried out occasionally and, in most circumstances,
it is maintained in a state that prevents exposure to people or the environment. Facilities management
providers carry out (or sub-contract) any paint removal or maintenance work and this is a reactive
process. As part of the DEI Contamination Management programme, DEI are currently identifying where
lead paint is present on the exterior of residential and estate building stock. DEI is also conducting a
separate study into the presence and potential risk posed by lead paint dust inside NZDF houses. The
process around lead removal has not been seen or reviewed in any detail but this process should and
can be done in a way to limit (or prevent) lead contamination of the environment (being external and
internal of the building). It is recommended that DEI conducts a refreshed review of the Facilities
Management processes for lead paint removal, and the process of identifying where in the NZDF

residential building stock lead paint and lead paint dust exists continues.

Lead in soils

Lead in soils in the NZDF residential housing area is being investigated at present by DEI as very little
information is available on historical contamination. Lead paint removal, and historic routine water
blasting of properties, can add to soil contamination if not carried out with appropriate controls in place.
There may be lead in soils within a limited zone around a building that contains, or previously contained,
lead paint. If people are living in a home with lead-impacted soils, then this can be controlled or
remediated as there are published guidelines that will limit the risk to health. No further steps are
recommended other than to establish and expedite a process of obtaining soil lead values in those areas
considered high risk or with a possibility of lead contamination. Further decisions can then be made

from this information.

The Ministry of Health (Ministry of Health, 2021) identifies a few main points in lead hazard

identification:

e Lead contamination of soil around residential properties occurs mainly as a result of
deterioration, damage or removal of exterior lead-based paintwork.

o The contribution of soil lead to total cumulative lead exposure is highly variable, depending on
such things as the content and bioavailability of lead in the soil and the behaviour of people in
the household, particularly children.

e The soil contaminant standards (SCS) in the National Environmental Standard for Assessing
and Managing Contaminants in Soil to Protect Human Health are based on people being
routinely exposed to bare soil and consuming home-grown produce, where applicable.

e The SCS of 210 ug/g can be considered as a 'level of concern’ for a residential setting and is

recommended as a trigger for investigation.

Lead paint dust (residential)

The Ministry of Health suggests that the US Environmental Protection Agency clearance levels can be
use as a guide for whether lead is present at a level that is considered problematic. In December 2020

the USEPA reduced these levels to 110 pg/m? for floors and 1080 ug/m? for interior window sills.
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The investigation into lead paint dust indoors by DEI was raised at a very late stage in the project but
the Ministry of Health has published an excellent reference document for public health units that can

and should be used by the NZDF to ensure that lead associated with paint is managed appropriately.

Personal training vests

Weighted vests are used in the personal training programme that are filled with lead shot. Swab tests
show a presence of lead. The risk is considered low as they are worn infrequently and users will normally
shower after wearing. Immediate controls can be considered which will involve placing the lead shot

into plastic before being placed into the vests.

Ship maintenance

A Navy engineering contractor, Babcock, undertakes the maintenance of paint containing lead used on
the hulls of Navy ships. Babcock has a process to control personal and environmental risks from lead
but the walkthrough surveys did not check this process in any detail. NZDF should at least see this
process and comment on it to Babcock directly if not seen as being sufficient or not being carried out

in accordance with the operating procedure.

In addition to the contractor, Navy personnel were noted as occasionally having to undertake urgent
paint repairs to ships. This occurred more regularly on the older ships (e.g. Canterbury) but much less
frequently with the newer ships in service. The risk is considered low as this occurs infrequently and in

small quantities.

Historic buried fuel tank

Further investigation is needed around this specific potential source of leaded fuel. Environmental
contamination could occur if it is leaking which could lead to effects on people. Information has been

obtained by the safety advisor through a military museum that tank historically used with leaded fuel.

Metalwork shops

Specific metal shop visited in Ohakea with indication that lead can used very occasionally but brass
more commonly. Other parts of NZDF also have interaction with metal and commonly brass (e.g.
Navy workshops). Brass contains a certain proportion of lead (typically 3-8%). Some more detail
(initially through observations) needed as to the controls around metal fume in these types of
workshops. If observations during the use of controls warrant it then possible exposure monitoring to
take place to check the controls work as intended.

Other areas

All other areas not mentioned in detail within the discussion interact with lead containing material
rarely so that further investigation is not warranted at this point. It is worth noting that regular
reviews of all risks should be undertaken to ensure that any physical changes in the workplace or in

process has not increased the risk.
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6. RECOMMENDATIONS

The recommendations detailed in this section are ordered from most important to action through to a
lower priority of required action. The recommendations detail the suggested steps of action and also

the group that should instigate further investigation or the immediate action.
The following recommendation require immediate action to control exposures.

1. Place lead shot used within the parachute weight bags and personal training vests in plastic

bags before being placed in the fabric covering for each item.

The action required is relatively simple but with a large impact on reducing the potential for lead
exposure through ingestion. Once the lead shot in both the parachute weights and personal training
vests are in plastic bags and replaced into their respective coverings a lead surface recheck needs to

occur.

DASH should lead this action with support from the Unit leads at the areas in question (Personal

Training in Woodbourne and Parachute Bay in Ohakea).

The following areas require further investigation through Occupational Hygiene exposure assessments.

A suggested exposure assessment methodology is detailed further on in this section.

2. During firing at all ranges - indoor (UTF, BTF, tube ranges) and outdoor (short and long) plus
vehicle mounted weapon firing (Waiouru). The initial focus of the exposure assessment should
be on the RCO’s and supporting personnel (where appropriate).

3. This will also need to include a review of actual hygiene practises at long ranges and during
exercises. For example, do soldiers end up eating and drinking on ranges due to practicality.
What impact does this have on exposure? Are there washing facilities available at ranges and
are they used? This review needs to identify the constraints that occur on range or during an
exercise and suggest practical solutions to help reduce exposure in the military training
environment. It is expected that some quantification of exposure pre and post intervention
(e.g. use of D-Lead wipes as a replacement for running water and soap) will occur to ascertain

the interventions effectiveness.

The exposure assessments at the firing ranges needs to be led by the Directorate of Safety in order
to keep an overarching view of the risks at the weapons ranges that are used across all three services;
Army, Navy and Air Force. Expertise is likely to be needed to carry out these assessments and this
could be sought from DASH, NAVOASH and Army Health and Safety if appropriate expertise is
available. Once the assessments have determined the level of risk for personnel involved with range
use the Directorate of Health needs to be involved so blood lead tests can be included in the continual

monitoring of health. Blood tests should only occur once the risk level has been determined.

4. Ammunition destruction by DMMG - Waiouru, Kauri Point and Glen Tunnel. This also needs to
include a review of actual practises during ammo burns (as with firing ranges) in comparison
to what is required in the SOP. The sampling carried out will be used to confirm effectiveness

of current practise at limiting the risk of exposure primarily through ingestion.
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This assessment needs to be lead through DMMG with support from Directorate of Safety. DMMG
primarily conduct the ammunition burns but there are also involvement in the burns from DEOS and
CAIL. Again, expertise will be needed for this assessment as it will require quantification of lead on

surfaces and then linking that to possible ingestion (or inhalation) of the lead hazard.

5. Exposure assessments in the marker’s gallery at long ranges and during raking of bullet
catchers.

Some preliminary assessment of marker’s gallery exposure to lead occurred in the past (Corlett, N.,
2016) but more detailed personal exposure monitoring is necessary to be able to compare results to
the Workplace Exposure Standard for lead (TWA - 0.05 mg/m3). This should be led through the
Directorate of Safety as this needs to be assessed and controlled (if required) across all NZDF ranges.
The Land Worthiness Authority will potentially need involvement once the assessment has been

completed in order to include new requirements into range standing orders (if necessary).

6. Quantify armourer’'s (and armoury function) exposure through surface swabbing and
observations of process and practise around known or presumed sources of lead. In addition,
collate all blood lead level test results to determine patterns (or lack thereof). This is to include

the function of cleaning weapons by all NZDF personnel.

This needs to be led through both Directorates of Safety and Health as it requires review of health
information and also observations and samples collected during armourers’ normal tasks. Armourers
across the NZDF carry out very similar roles so the exposure profile is likely to be very similar for small
arms regardless of where they are located (Army, Navy or Air Force). Armourers who work with large
munitions could have a different exposure profile and this should be explored in more detail through
this process. In addition to the trained armourers, soldiers within the NZDF clean their own weapon and

the risk posed by this needs to be assessed in some detail through this investigation.

The following areas need procedures produced to develop a minimum level of control. Once established
this minimum level control needs to be implemented at all relevant sites and audited to ensure

compliance with these procedures are occurring.

7. Develop a procedure (or minimum level requirements) for bullet catcher material removal.
Distribute to contractors and sub-contractors as part of their agreement.

8. Develop and implement a SOP for a soldering station set up across the whole of NZDF
(Directorate of Safety implemented) where a well-designed system is used as a reference point
(e.g. Ohakea Avionics). This requires the collation of current soldering station set up, an SOP
and time and resource to implement changes to those that require it.

9. Facilities Management providers must provide SOPs for lead paint maintenance and removal.
These SOPs need to be reviewed by DEI with the review requiring the same (or similar) level
of control requirement regardless of location within the NZDF. A standardised approach to lead
paint maintenance and removal is nheeded NZDF wide.

For the bullet catcher material and lead paint maintenance or removal DEI need to lead this
implementation as they are an overarching department within NZDF that can standardise the control
approach. The standardisation of soldering stations should be lead by Directorate of Safety with

involvement from the single service health and safety branches.

New Zealand Defence Force Lead risk assessment. FINAL Report: 21037 - 17/08/2021
muatters



Released under the Official Information Act 1982
Page 32 of 70

The following recommendations require further more detailed on-site reviews by NZDF to ascertain the
current procedures used to control health risk from lead. This further detailed assessment may require

exposure assessments but initially more detail is needed.

10. Review Babcock’s procedure around lead paint removal and observe to ascertain effectiveness.
NAVOSH should lead this detailed review.

11. Investigate the state of the buried historic fuel tank at Woodbourne. This needs investigation
by DEI.

12. Undertake a process review for metalwork shops across NZDF that deal with brass or lead. All
metalwork shops need to be identified across all single services with controls detailed and
observed. Once the detail has been obtained the detail will inform further actions across NZDF
or on a site-by-site basis. Directorate of Safety should collate this information through the single
service health and safety teams who can be on the ground and visiting these workshops.

13. For all current work on lead in building paint, lead dust in buildings and in soils around buildings
the process of investigation by DEI needs to continue. This should with a view to complete a
database of information. The information in the database needs to be reviewed based on risk,
which will include activities that interact with lead containing material. Actions to control

exposure need to be applied accordingly.

Method for exposure assessments

In order to monitor the health of workers (as required by HSWA) around exposure to lead the most
direct method is to measure blood lead levels and compare to the WES BEI of 20 ug/dL. However, as
discussed in Section 3 the interpretation of lead levels in blood can be difficult if there have been long
term or historic lead exposures as it will be released over time from storage in bones. Blood lead is the
most widely understood metric in terms of effects on the body but lead in blood is only applicable to
exposures in the previous few months so even though time of the day of the test is not critical the
timing of the test after an activity of interest is an important consideration. Blood tests are an invasive
process so this needs to be considered before deciding if it is to be used as a regular approach to
monitoring health. A single annual blood test looking for lead exposure may not be sufficient to

understand the risk to health.

Alternatively, where airborne lead is present (e.g. firing weapons at ranges) monitoring in air can be
used as an indicator to quantify risk before blood testing. There is a calculated link between lead in air
and lead in blood and is described as an air slope factor (ASF). Safe Work Australia published ‘Review
of hazards and health effects of inorganic lead — implications for WHS regulatory policy’ in July 2014
that details the process followed to determine the ASF factor, which is the contribution of lead in air to
blood lead levels. At 0.05 mg/m3 of lead in inhalable dust (the NZ WES-TWA value) the ASF factor has
been calculated at 0.42. This equates to a blood lead level of 21 ug/dL (just slightly above the lead NZ
WES-BEI). The reference publication does state there are uncertainties in calculating the ASF value plus
the implication of historical lead exposures and individual variability in blood lead levels when exposed
to the same levels of lead. This is not an absolute calculation and should be used as an indication only.
Exposure monitoring for lead through analysis in an inhalable dust sample can be used as an indicator

of lead exposure from airborne lead (produced from firing weapons) and whether it can be reasonably
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expected that current lead exposures are being controlled to minimise health effects (Note: control,

through removal, of airborne lead can only really occur within indoor range facilities). This approach is

also supported by the fact that about half of lead reaching the respiratory tract is absorbed in the body
(O’Flaherty 1993 in National Academy of Sciences, NRC, 2012).

Swabs can be used to quantify the amount of lead on a surface and will generally be used to determine

the amount deposited before and after an activity known or suspected to comprise of lead. For example,

before and after a period on the range firing a weapon or before and after the cleaning of a weapon.

The results should be looked at relative to each other rather than comparing to a guideline value as

there are very few available and not necessarily applicable to a workplace setting. Ingestion of lead has
a low uptake in the body with less than 10% absorbed through the digestive tract (O’Flaherty 1993 in

National Academy of Sciences, NRC, 2012). This means that with good workplace hygiene practises it

is possible to manage the health risks to lead from the transmission pathway of hand to mouth.

The following provides a suggested approach to sampling at those high-risk areas where Occupational

Hygiene assessments are recommended to occur.

Location(s)

Type of sampling

Number of samples

Notes

weapons

where
use a

instructors
personnel

All ranges - during firing of

(Start with sampling around

many
range.
Some coverage of tube
ranges should also occur)

Air sampling - personal

3x instructors
3x students/range users

Swab sampling of hands
and clothing

Same people as air
sampling. 3x swabs at
minimum - before, during
and after.

All  ranges should be
covered as each location
may vary based on
design and/or weather
conditions. Sampling
should be repeated at

least once to increase
variability and hence
reliability of data.

Swabbing to occur

before and after a meal
break especially at
ranges where people are
far away from facilities

Swab sampling of hands
and clothing

sampling. 3x swabs at
minimum - before, during
and after.

(e.g. West Melton,
Waiouru).
3-6x personnel per range
. . depending on time spent in
Air sampling - personal . _
area. More people in area = Airborne lead possible
Markers gallery - at each more samples - P
— from impact of lead
long range Same people as air bullet

Raking bullet catchers
samples from all ranges

Swab sampling of hands
and clothing

Before raking, immediately
after raking and then after
cleaning hands.

Air sampling - personal

2x personnel involved

Bullet catcher material
can be dusty hence
monitoring to confirm
whether lead is a risk.

Armourers
(and armoury functions)

Swab sampling of hands
and clothing

Before and after tasks
during the day where lead
could be present.
Incorporate swabs around
hygiene practises to
determine if this reduces
lead levels.

Interventions could be
introduced to improve
hygiene practises.
Swabs to check.

Ammunition destruction

Swab sampling of hands,
clothing and vehicle

Swabs to cover the two
people typically involved in
emptying ash and shells
from incinerator.

Approach will be to
ensure that hygiene
procedures are working
to limit the possible
ingestion of lead.

The addition of blood tests could occur if air sampling results obtained indicate elevated levels

(geometric mean of the dataset above 0.03 mg/m3, being just over 50% of the WES-TWA) or if large
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quantities are found through swabs. This will help to confirm the link between lead (airborne and on
surfaces) in the workplace and levels in the body. Focusing blood tests on those groups with elevated

airborne or surface levels will also provide information on whether health if being impacted.

The process described above needs to be supervised and/or undertaken by an Occupational Hygienist

or someone with suitable experienced in exposure monitoring.

7. OPPORTUNITIES

The following are areas of positive current practise that need to be expanded or utilised across the
NZDF. The individual situations were seen to carried out to a high standard and are recommended to

be explored further.

e Review and utilise useful parts of the Lockheed Martin tube range plans. The operation of
Lockheed Martin tube range in Trentham was seen to be run very well. Any differences in on
the ground procedure or process between this tube range and NZDF tube ranges could be
investigated. Improvements upon this further investigation could then be rolled out NZDF

wide.

e Utilise current DASH framework of having an embedded Occupational Hygienist. This could be
utilised within each health and safety arm of each single service (Army H&S and NAVOSH).
Alternatively, have Occupational Hygienists and/or Occupational Hygiene Technicians available
that can be used NZDF wide. Support would be needed to implement training and employment
of more personnel. DASH have a process that this could be based around. Establishing this

capability will ensure NZDF can monitor the health of workers as required by HSWA.

e Use DASH Occupational Health SOP for health monitoring for lead exposure across NZDF
(DASH OH SOP-10, Version 1). Train relevant people in its use to risk assess those people who
need a blood test when this arises in reaction to a situation. Embed this process in the units
that need it most so that it can be used proactively and not just referred to reactively. This is
a tool that can be used to manage risk as required by HSWA.

e Presence of D-Lead soap appeared commonly throughout NZDF ranges and armoury units.
Use was discussed generally and range standing orders all include requirement to wash hands
before eating or drinking. This product can, and should, be established as a common tool to
decontaminate in all situations. Testing (through swabs) can be used to determine how well it
removes heavy metals from hands etc. in order to validate its widespread use. This product
has a variety of options, including wipes, that can used in locations where running water is not

available as a method to decontaminate before eating, drinking, driving vehicles etc.

e Utilise non-invasive techniques (air testing and swab testing) to refine risk assessments. This
will be a training opportunity for DASH Occupational Hygienists (Force Health Protection
Officers) in training, Occupational Nurses (NZDF wide) and any other Health and Safety

personnel that are looking for practical experience around exposure monitoring.

e As mentioned in the discussion above, provide a standard approach to soldering benches

across the NZDF. If there is soldering happening, then the LEV set up should all be the same
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(or very similar). Utilise a system that works well and roll this out across the NZDF. The
Avionics units at Ohakea and Whenuapai were observed as having appropriate set ups that
could be utilised across NZDF. There were many variations seen and some would not be
sufficient to control exposures. This needs further investigation first and consideration is

needed on the frequency of soldering.

e Provide general education awareness and training across the NZDF around lead. Initially focus
on those areas where lead is a high and moderate risk. Some people had a good understanding
and can share their knowledge but many people spoken with had very little knowledge on the
presence of lead, why lead is an important hazard to control and how they can control it.

8. CONSTRAINTS

Contrary to the opportunities available to grow wider capabilities within the NZDF around the hazard of
lead there were also constraints observed that will impact on the ability of the NZDF to satisfy its
obligations under HSWA.

There is a lack of access to expertise to enable a robust and complete assessment of risk to hazards,
including lead, present in the NZDF. In relation to lead, there is very limited monitoring of health
currently to determine whether current controls and practises will prevent illness. This is traditionally
done through blood tests but there has not been the detailed oversight on lead to determine who should
get a blood test or why they should get a blood test. The current DASH SOP for health monitoring for
lead exposure goes some way to closing this out but this is used by a small group of personnel and is
a reactive process that requires an incident to occur or someone to come forward or be nominated. This
does not satisfy the HSWA which requires risk to be managed to prevent illness in the first place. The
limited processes in place are designed at reacting to a situation that may have already caused a health

effect.

The role of an Occupational Hygienist is to anticipate, recognise, evaluate, communicate and control
environmental stressors in, or arising from, the workplace that may result in injury, illness, impairment,
or affect the wellbeing or workers. This function was not observed to be happening during the
walkthrough assessment on the camps and bases plus during conversation with health and safety
representatives. The anticipation and recognition are the two vital initial pieces of work that separates
out the role that an Occupational Hygienist fills over a H&S representative, occupational nurse or

occupational physician.

This report goes some way in anticipating and recognising the lead risks across NZDF but further

detailed work is needed. At present the NZDF do not have this internal capability.

Dr Ian R Gardner Pty Ltd presented a review of Occupational health in NZDF in November 2016 and

highlighted many of the same gaps that we have seen through this more focused project.

The Directorate of Health (DoH) and Directorate of Safety (DoS) generate policy at a strategic level
that focuses on areas of health and safety that HSWA requires. However, there are parts of the DoS
order and instructions that relate to protecting hazards in the workplace that impact on the health of

workers yet these refer to managing safety throughout. The DoH orders and instructions cover ensuring
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that personnel are fit and able to do their work but not necessarily the explicit proactive assessment of
exposures with the view to control risk. The single service health and safety units; DASH, NAVOSH,
Army Health and Safety, all utilise these policies and put them into practise. There is a further layer
and that comes at the tactical level, or those on the ground actioning the policies and instructions.
These people are the ones that see the hazards on a day-to-day basis but were not seen to have the
expertise, skills or authority to address health risk that can be complex and require detail investigation.

As identified by Dr Gardner in his report and discussed during the walkthrough assessments as part of
this project, there is a lack of health support for civilian staff that are often in an environment that have
lead exposure risks. The military health services do not provide blood tests to civilian staff as a way to
monitor health around lead exposure and they have to approach their own GP for this function. There
might be some variation to this across the NZDF but in essence the blood test is currently a function
used to monitor the health of workers required under HSWA. This process of accessing blood tests
needs to be made more robust and accessible for civilian staff. If they are not undertaking this health
surveillance due to it being too difficult to access owing to the requirement to self-manage then this is
a failing on behalf of NZDF. Routine blood tests may still continue to some extent but the exposure
assessment detailed in Section 6 will hopefully provide data in a way that takes the personal
responsibility of blood tests away from civilian staff.

In conversations with DEI they are in the process of employing their own H&S team that will be spread
across the camps and bases. Although this is arguably a vital function to have within the team, they
need the appropriate expertise (or the ability to call on the expertise) within them, much the same as
the other health and safety groups within NZDF. The H&S team within DEI also have a responsibility to
integrate and communicate with DASH, NAVOSH and Army Health and Safety as there will no doubt be

crossover during some activities.

9. CONCLUSION

This project for the NZDF had the following objectives:

Identify processes within NZDF that involve lead
Provide an indicative exposure risk for processes that involve lead
Identify a priority for action

Provide a methodology for lead exposure assessment

YV V VY V

Discuss current mitigation opportunities

The sections within this report discuss each of the above points in some detail with the end result being
that there are identified areas within NZDF that are considered to be at high risk of exposure to lead.
This is based on the initial walkthrough assessments carried out and supported by information provided

by NZDF and publicly accessible literature research.

Until proven otherwise, through exposure monitoring, the areas of high risk are ammunition destruction
and all weapons ranges (all type and variety). There are further moderate risk areas that are not

considered as higher priority but still needing further detailed assessment or immediate action. These
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include, the Parachute Bay (immediate action and follow up), bullet catcher material management, the

armourers, and Defence Technology Agency (through use of tube ranges).

At present the information seen to assess the health risk to lead collected by NZDF is limited and
undertaken sporadically. There is no systematic approach to lead exposure and so the NZDF is failing
to carry out its function under HSWA to monitor the health of NZDF personnel. Blood lead testing that
is carried out does not appear to occur in a way that focuses on the highest potential risk areas (being
ranges). There are valuable procedures within the NZDF (DASH lead risk assessment SOP) but these

need to be used in a more proactive way.

The priorities for action are generally split into three sections and are detailed in Section 6 of this report.
The management of lead shot in weighted bags used in the parachute bay at Ohakea plus lead shot
used within personal training vests are a relatively easy and immediate action that needs to take place.
The other actions are grouped into detailed exposure assessments and further detailed desktop review

of task or process.

An approach for priority lead exposure assessments has been detailed within Section 6. This outlines
an approach to workplace monitoring around the identified high and moderate risk areas. This
monitoring needs to be undertaken by an Occupational Hygienist or someone suitably qualified and
experienced. The intent of monitoring is to provide quantitative detail to support the risk assessments
so they can be refined and adjusted accordingly. It is envisioned that the required monitoring will be a

long-term project with regular re-assessment of risk once more data becomes available.

Finally, there are opportunities within the NZDF that can be expanded upon to help the NZDF in its
management of risk around lead exposure. Certain areas of the NZDF have tools or processes that can
be used throughout the NZDF if a unified approach to managing risk is taken. NZDF also have
constraints that will slow the progress towards managing the risk around lead and this primarily comes
back to the current lack of availability of technical knowledge within NZDF that is primarily focused on

occupational health risks.
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T: +64 9912 1387 [ F: +64 5 505 3285 | E: epguiriesBaimatters.co.nz
537b Mount Eden Rd, Mount Eden / PO Box 36 236, Balmoral 1342
Auckland, Mew Zealand / W: airmatters.co.nz

26/03/2021

Air Matters has bean contracted to conduct a full scoping of all potentially hazardous areas, processes and

practises across New Zealand Defence Force in relation to lead exposure.

As a part of this assessment the initizl step is to gather information across the different levels of the

organization to understand the detail on health and safety management but also to understand the particular

possible lead sources.

Unit
Mame

Physical
location

{Physical loc(s) te which this guestionnaire refers)

PpOcC

Mame:

Rank:

| Appointment

Contact
details

Intzrnal Phone:

Mobile:

Email:

The questions prepared below are specifically designed for Unit level response,

Fiease add more lines if your answer reguires it.

1. Lead harard identification {specific to lead)

1.1. When do you identify the lzad hazard in the work you camry out?

1.2, How do you identify the lead hazard?

1.2, What lead hazards have you currently identified?

This could be in the form of a risk register but please highlight where lead is identified as a hazard,
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1.4. More spadifically could you please identify whether any of the following sources are present, and if so,

where the work is carried out (location and unit/depariment):

1.4.1.

Lead acid battery production or disposal

Yas

Location:

Comment:

1.4.2.

Lead acid battery recycling

Yas

Location:

Comment:

1.4.3.

Lead foundry work

Yes

Locakion:

Comment:

1.4.4.

Chemical use with lead as a component

Yas

Locaticn:

Comment:

1.4.5.

Lead smelting or refining

Yas

Location:

Comment:
Mo

1.4.6.

Work with leaded glass

Yas

Location:

Comment:

1.4.7.

Work with lead containing paints {painting or removal)
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Location:

Comment:
Yas Mo

1.4.8. Vshicle radiator repairs

Locakion:

Comment:
Yas MNao

1.4.3. Use of leaded fuels

Location:

Comment:
Yeas Mo

1.4.10. Indoor firng ranges

Locakion:

Comment:
Yas Mo

1.4.11, Maintenance work on ship, bridges and hous=s containing lead paint

Location:

Comment:
Yas Mo

1.4.12, Excawvation of rock/soil containing lead

Location:

Comment:
Yas No

1.4.132. Welding and grinding work (primarily leaded steel)

Location:

Comment:
Yas Mo
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1.4.14, Soldering work
Location:
Commant:
Yas Ne
1,4.15, Machining brass, bronze, lead-plated metal or leaded alloys
Location:
Comment:
Yas Mo
1.4.16. Plumbing work
Location:
Comment:
Yes Mo
1.4.17. Building {or other structure) demolition
Location:
Comment:
Yes Mo
1.4.18. Remediation of any lead contaminated material
Lecation:
Comment:
Yas No
1.4,19, Handling lead flashings
Location:
Comment:
Yas N
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2.1.1. Firefighters and fire investigators
Location:
Commank:

Yas No

2.1,2, Ammo Techs
Location:
Comment:

2.1.3. Armourers
Location:
Comment:

Yas Mo

2.1.4. 0Others (Who may through the course of their duty be exposed to one or multiple lead sources)
Location:
Comment:

Yes No

Bi ssessments (general guestions around process

3.1, Wha would carry out a risk assessment for lead exposure for the specific unit/base/camp?

3,2, Whaen is the risk sssessment carmiad out?

3.3, What risk assessment technigue is commonly used? (refer Section 3.1.7 of DF1 0.71)
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3.4, How is it determined which technigue is the most applicable? (refer Section 3.1.7 of DFI 0.71)

4. Controls /Treatments
4,1, What controls or treatments do you currently have for identified lead hazards?

4.2, How are appropriate controls and treatments determined? Who is respensible?

4.3, Whao is responsible for determining the appropriate treatment/contral and checking that it works as
intendad?

4.4, What is the process to change a treatment of a hazard (being tempaorary) inte a contral?

5. Training
5.1. What is covered in staff training around health effects associated with lead?

5.2, How and what is covered in training (or SOPs) around the use of PPE for lead hazards?
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6. Health and Safety Audits
€.,1, What are the basic steps involved in » Health and Safety audit?

6.2. Do audits cover chedks of the management of individual hazards?

6.3. Are checking controls covered in audits? If yes, what specifics are you chedking for?

6.4, How often do audits take place?

7. Finally, can you please tell me in your own words what you understand the difference to be bebween
health-related hazards and safety related hazards?

We appreciate your help in answering these questions,
. - @ =~ @

B, J
=S
P

Mick Browne (MNZOHS) Rob Murray (MNZOHS)
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The following list explains how controls were generally assessed with effectiveness decreasing from level A through to D. (Source: Firth, I. et. al., 2020)

Controls

A — Control measures dependent on adequate maintenance (of plant/equipment/parts) to be effective

B - Control measures dependent on activation of 2 device to be effective.

C —Contral measures dependent on carrect work practises and supervision to be effective.

0 = Control measures dependent on correct wearing of personal protective eguipment.

Location/f Existing controls Controls Frequency of Duration of Estimated or | Consequence Likelihood MNotes
Unit/Group (A, B, C, D) effective? exposure exposure measured rating rating
Y/N (how often in (hours at a exposure
day/week?) time?) level
(smeab,
result)

Nil -

lead not identified

by RMZAF as being

a risk.

E:;:i ::ril:i};a:j” The tasks undertaken are:

: « Presence on range to

(Ohakea, Admin ; :

Woodbourne and controls . sGtLie;:ﬁ:aicgijrl:; cleaning.

rrlxméif;:)d.ers ;;E:‘;r;lypgéth Likely to be Lead present ¢ Gun cleaning (user primarily

armgurers to be used such as ety it o sley Slecns )

more at risk from | gloves ronsidersd benches that * Handling unused ammo
Armourers 3 : : regular Few hours at a wers « Sorting brass for disposal

lead but primarily D-Lead soap p :
(same trade exposure time (low swabbed. * Reload unused ammo into

from tube range used at most i
across all ; nonetheless. throughput of Lead present Severe Possible boxes (no gloves)

use. Annual blood locations 5 5
three e A However, there | work most of at renges (Above points are RNZAF only)
services) . Actual -use of is a low the time) where + Washing of hands standard

’ EPE and hand throughput of personnel go practise before meal breaks

. : work in to test fire. +« Army use tube ranges to
Exposure will be washing !

% . general. test weapons (lead swab
from handling of process being indicate presence)
weapons after followed s . Burnharnphave PPE
gzrg?.;;rri:ilcizanmg variable, requirements for tube
Some firing as a FORE:
check that
weapons work
after
repair/servicing.
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Locationf Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Notes
Unit/Group controls effective? exposure EexXposure measured rating rating
(A, B, C, Y/N (howe often in (hours at a exposure
D} day/week?) time?) level
L 1t}
result
Designated Exposure of concern from firing
de;r;_;rea Very litte info to of weapons and the fume that is
and fining sor thiat controks aenerated from barrel.
areas. el Sl (Trentham RS0 has some good
G Blood lead tests Positive at info on this.)
tm?'.“ ¢ are not routine range firing
control IS 10 - insure i area. Standard bullet round (5.56
follow range | _, . round) used on range (same with
stadndln%_ h procedures are Megative on other ranges in NZDF).
25m range ﬁr er: ITth followed/working. prep/rest .
(Whenuapai) EZ?. ed Mo air monitoring area. Pistals can produce more fume
an A YOIENE | o oon for RNZAF from firing due to the shorter
I.s-".ﬁtchiﬁnit ranges but may SECFOR are Positive on barrel. Confirmed through swab
: be around from high users cleaning tests by Paragon.
L past when OH benches at
"E"dm":j WeEE i ket E&;ﬂr SEPArate | goyeral hours back. Other exposures come from
proce d“m use at a time. raking down the bullet catcher
aroun : : 2
y Follow up with Cependent on . and collecting brass. The raking
washing Jeff (OHN) RN.ZATl staff class size, gﬁ;ﬁ {SSE(%F)DR is done by the trainees and
I:Ieﬁ_.‘:re E"'Il_ﬁ.:umsly ) ¥ normally two people are
eating. ! Typically, one Severe Rare (Most Na involved. They are required to
Nav will group will be on and RNZAF VY| wear a respirator and gloves
: c:cu:a}:siunally range for personnel) while u:_j’Ding this job. Collecting
C - main several hours brass is also another exposure
trol is t book range out ( 5. d s I ;
Follos Fosige rusue | gy cuggested in RSO (for
Al 9% | Mo routine blood | bring own RCO nggnua g
e w%ich tests for range and P
has a health | Y38rs or SECEOR. | SRRSO, Positive tests Airforce ranges are on base and
25 and hygiene rh[;l?d':':ﬁ:-be RCO genera!g typically have a basin facility
(Wm dmhnges section r‘;; e ?ﬁrmsm;F within them for washing.
) DDD Dujme within it. L ree ith Length of time on range is short
T T LI B Lt il enough that meal breaks are not
Adrmin f g ESEIRES: needed.
dures rom Mavy range wvarabion
proce shows lead on
around hands/dothin Burnham (Aylesbury) short range
washing g- had portalgn set up but no hand
before washing facilities.
eating.

West Melton (long range) has
accommaodation block with hand
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25m ranges C — range
[Armmy standing
camps) orders
Long ranges C - range
(West Melton | standing
& Waloun) orders

Mo routine blood
testing. Ad hoc
sampling at best.
Mo indication
from anyone that
results indicate a
problem but
unsure of detail
around process.

Info from MZDF
as a whole
indicate that lead
is present at
ranges. Unsure if
at levels that are
considered
problematic or if
controls are
working to limit
intake

One week in
every two
months at
range.

Exercises are
quarterly for ~2
weeks,

Actual firing is
around 2 hours
duration total in
a day. (This is
an estimate
only and taken
anecdotally
fram
conversations)

Other exposure
could come
fram other
activities g,0..
smoke
grenades,
raking,
cleaning,
spending time
around
contaminated
surfaces/areas

Positive at
some
locations on
army ranges.

Positive at
300m point at
West Melton.

Positive in
target area -

Walemm

Severe

Unlikely for
most infantry if
use for one
week every two
months if
typical.

Likely for those
YOU USE ranges
more regularly
such as RCO

washing facilities but ranges are
a long distance from the ranges
and practise areas.

Army typically take pack lunches
and have available near ranges
during breaks. fylesbury range -
soldiers eating a snack behind
25m range between time on
range with no visible cleaning of
hands before doing so.

For long ranges:

Machine gun use, which
anecdotally produces a
significant amount of fume
and especially during
sustained fire.

Variable exercises on range
including walking forward
through fume in close
quarter {CQB) training
SCENanos,

Record is kept of all
ammunition used on ranges
"Butts area” located around
targets produced positive
lead result in Waloum (not
tested at Burnham)
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Location/f Existing Controls Frequency of Duration of Estimated or | Consequence | Likelihood Motes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C,D) ¥Y/MN (how often in (hours at a exposure
day/week?) time?) level
{swab result)
The 105mm charge uses a thin lead foil
Munitions 505 generally sheet sewn into one of the bags to
d confirm that chemically remove copper that is
are ?nqzsg lead styphnate deposited on the gun barrel when a
?az;nrgufe present in the round 1s fired.
Aoy rounds used
handlirg': {blanks and Possible Mavy did not believe that Sinch
Large R t‘;} lrve). ammunition contained lead but could
£ : .. not be certain.
el Lexd vt S .
T e Often auto St oriby. aftar T 105 cannan S g In comparison to a nfle or pistol these
v z (artillery) = s A weapons are fired much less frequently
_ loaded. nfa use of weapons. af a time et (hlghest using other B e arnbal R rtdiad ri
Artillery o o (i general) p ’ rating} Weapons is charge is significantly mufre. p
Mavy (5 inch) veorgnlft:;ilt:d Trarlen;r::;lla?ﬁrc.urs Prewioiis infntagf:lent .
ook i e o assessments 3 These weapons are fired in the
g Foind on LAY and D{:r::s:rligun}l outdoors which encourages the fume to
z artillery show p move away from the personnel around
fii v that lead them.
R present around
i personnel Personnel exposure could be high over
whites when : h od (duri fips
firing guns operating as u!'t period (duning training
them. exercises) due to personnel extended

periods around the weapons.|
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Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood MNotes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, Y/N (howe often in (hours at a exposure
D) day/week?) time?) level
(swah
result])
Requirement to clean up after
Use other tests.
ranges g.gd.
ESR and Handle lead bullets in ballistics gel.
ETF and
soon to be Highly vanable munitions handled.
their own
range. Mormally low rate of fire but some
Present due to occasions it can be high.
A - relay on indoor ranges
ventilation E:EW e Typically, 6-8 being the Can be on a range supervising a
ere is typically . ; : :
OTA - system and BTty hours on a _ primary sho_nt if that is part of testing
to a lesser range. And time | location. regime.
U extent Fesumed ¥ Thi on a range is
fosftgzags health and Bangesnolcasn inc:lrse;ns?ayin for a period of Outdoor Severe Poszible There is no DTA policy on lead
: Kytjicine (xmept BTE) Fradilanes ki | 208 week, ranges used exposure assessment related to
components DTA et their (can, an at times but health.
of RS0, g occasion be spot checks
Dwé-' r?nge at longer) show these With their own range DTA will
Remaote fire 20 o7 2021, will have lead develop there own policy around
most of the deposits too. lead exposure.
time so that
they are As civilians it is difficult to get
about 2Zm blood tests done. Cannot use
away from camp/base health services. Info
the weapon. held with personal doctor not
(lowers occupational nurse (or other). The
EXPOSUre) onus is on the individual to get a
blood test and recoup the costs.
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(at June 2021}
are emploving
g H&S officers
into the group
to oversee
some of the
detail.

Locationf Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Motes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) ¥Y/N (how often in (hours at a exposure
day/week?) time?) level
(b
result)

The sub-

contractor

doing the All range stop butts/catchers are

remediation changed out by a specialised sub-

work details a contractor.

plan with job

rizk Mo feedback o BTF cleaning is contractor run.

aszseszment i euli Remediation of _

(JSEA) that iy ranges ocours H&S Officers are now being

DEI look at. Meiboa frt.}m infrequently but emploved to help with those

The plans that DEI that sub- this iz being Present Unlikely aspects of the contractors and
DEGI- were seen T e tightened up so (assurngd due sub:cu-ntracturs plans that
Remediation of | (very minimal required to that the to the high Mot constant envirommentally focused staff can
range catchers | examples) had Foadbiade material is not level of EXpOosure. remove themselves from.
and stop butts. | 1SEA but the ;& ha: on 50 Multiole d contamination g Project based

detail within R contaminated HHIpIE-Hys lenown in the svere and Contractor staff are in scope of
Waork by them was i that it cannot stop infrequently project but sub-contractor likely
contractors/ mirimal. Eunns:_'m o be dispesed of. butt/bullet and carried not. Predominantly contractor
Subcontractors. s catcher out with staff that do the remediation

DEI primarily 2 Mare than material.) controls work.

focus on the N E'.'; 2 annually but

environment Emm O?"g maybe less than PAE down to Qhakea and then

but also now Dz;::n g every 10 years. Spotless for remainder of

country.

FM comtractor will sub-contract
out specialist work like range
remediation.
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Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Notes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) ¥Y/N (how often in (hours at a exposure
day/week?) time?) level
(svah
result)
C — process
driven
The sub-
contractor
doing the
remediation
work details a Hialthy homics
|:|_Iar1 with job T
risk t involyes
??;Eiﬁn:ﬁnt Mo feedback removing lead
d from sub- from buildings.
DEI lock at. ooy
H;fg;that Mention from Typically, inter-
DERI - fodryminimial DEI that sub- tenancy so
Remediation of | examples) had chitrdars g disruption to Present . Lead paint only
houses with JSEA but the required tenants ; . Unlikety remcved/maintained inter-
lead paint. detail within feedback on rminimum. Pu@s!hle multi (Assumed to tenancy and maintenance driven
them was BIL but . day JO*.J fc_rr 9NE 1 be there for Sl Ed""ﬂ fp at present. Contractors {or
Work by minimal. BrIvacy o Wil onby house/building. houses of infrequency of maybe sub-contractors) do this
contractors/ CaCerEn reactively certain age) work) work.
S don't. remove lead
subcontractors | DEI prnimarily paink iF it Es an
Ziﬁf;%?ri Mo a_ir _ is_sue that is
but also now monitering trlg_gered by
(at June 2021) L;g;:l:n ta maintenance.
are employing T overall
9 H&S officers
into the group Tﬁuenw Y
to oversee 2
some of the
detail.
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Location/f Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Notes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/N (how often in (hours at a exposure
day/week?) time?) level
(=wah
result)
i s Wil qnf‘y
DERI - driven reactively Present in
Remediation of Some JSEA rer_nm_re_le_ad buildings of a .
MNZDF estate Contractor examples peank if it I3 an : certain age Unlikely
with lead paint. | removing lead | seen. issue that is Few working {unlikely that Process around lead paint
repares a triggered by shifts per any lead paint A (dus: to removal has not been reviewed
prepar ; maintenance. building Y p infrequency of '
Work by plan with Environmental removal has work)
u::crgtrau::tc:nr'.sjIr mn_tmls;l;at is | heavy focus. averall been carried
subcontractors reviewed by frequency very out)
BiERH: low.
Unknown.
Potential
exposure for The likelihood is unlikely to
remediation change even when exposure level
comes from can be quantified.
Current work 2 ingestion and
is to identify f‘rﬁéic;:i?ﬂ" For remediation | possibly Limited possibility for workers
what locations rerned'rateg - several inhalation for due to process driven task with
DE&I - have lead - working days dry matenial controls.
Lead presence present, n/a Potentiallv dail per site, that becomes | Severe Rare
in soil o vraedk) }rfm ¥ airbomne, Limited possibility for residents
Unknown residentigl For residents — primarily due to small area where
controls as not L hours at a time., | Residents contamination could be present,
discussed. : could possibly small group of activities that will

ingest if in soil
and relevant
activities
carried out
(e.g.,
gardening)

pose a nsk, limited routes of
exposure and low frequency of
any possible exposure.
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cleans

as to the

quantify of
lead.

Location/f Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood MNotes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) ¥/N (how often in (howrs at a exposure
day/week?) time?) level
(swmh,
result)
Control of this hazard discussed
Frequent immediately once identified and
Parachut_e B Yo picking up and G _actir:un was discussed to occur
{lead shot used | Mone seen n/a regularly during pii}“?g bag - presence of Severe Possible |mr|ne_d|ate!5r. etk
within ieighted each day only few lead _SI:I ulmr_1 was to pl ace |ead s| ot
bags) s_eu:unds ata in _pl_astlc bags to limit the
time (periodic) oxidized lead being able to be
released.
Present
Monthly clean of Extensive
D — primarily 30/50m range. surface
BTE eleitinio PPE used to ; Multiple hours samlpling ; Specﬁc maintenanc:e_du:ucument
(DET) protect staff Uncertain Quarterhy and (~+dhrs) at carried out by | Severe Likely with schedule of detail of what
(normally Annual cleans present CEI but report needs to be done.
contractors) also and deeper still to be seen
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Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood MNotes
Unit/ Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/N (how often in_ (hours at a exposure
day/week?) time?) level
(swab
result)
The exposure to lead occurs
Mo - gape primanly dunng the glean up of
evident in Asie
process during burnt ammunition fr‘o_rn the
idt Present — destructor. This is a !:Iirtv
Ammunition SOP fﬂr_t_he Conﬁrmed_ process that has a high chance
- ammunition & bi T Assumed to be through visual of passing to the personnel
gﬁiﬁﬂ?’;i_ destruction 3;.;?1[;053 & _I_'\:écznp_:;r:o}fean exposed for a observations involved via inhalation and
(not ;eenj. s J b ki full day (8hrs) of Ie;n:l and ) ingE;tiDn. )
(Also at Kauri Requires use ittt S caichy i for each of the previous Severs Likely Previous sarn_plmg I:[y RNZAF
Post bt ok of certain PPE Exiahitcs i T two weeks monitoring of showed that inhalation potential
rt of to protect e o Bl e destruction process by was low but ingestion was likely
pal personnel : 1' g g carried out. RMNZAF due to high levels present.
surveys) involved. Eat;(nha Ly Occupational
e : Hygienist. Perniodic contact but at very high
contal]'cmnarrts concentrabons. New destructor
awf;’: s requires more frequent handling
WAORH- BT of burmt ammo due to capacity.
Location/ Existing Controls Frequency of Duration of Estimated or Consequence | Likelihood MNotes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) ¥Y/N (how often in_ (hours at a exposure
day/week?) time?) level
{swab result)
CAI — part of Use purpose Yes When collecting 11 weeks BLL random Collect ammo, flare, fireworks from
Trentham built ammo, tip into and not police and other public sources.
sguad incinerator containers rather Also work with common. Transport to Waiouru, repack, store and
than scoop out DMMG on Different dispose
4 staff Use with hands. Can disposals system for
respirators, use gloves avibans and ACS for 9mm and 5.56mm
overalls and NZDF
gloves when Burn over a Good procedure around the use of the
handling week period and ACS. Possible exposure when waste is
material. 11 weeks per removed and handled post destruction.
year (ACS). No Severs Lileely
Showers, longer use old
handwashing, burner at
laundry at Wailouru
the EPF
(Explosive
Processing
Facility). Lead
specific
detergent
used
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Location/ Existing Controls Fregquency of Duration of Estimated or | Consequence | Likelihood Motes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/ N (how often in_ (hours ata exposure
day/week?) time?) level
{swab result)
DMMG (Part Distance Yes 8-10 detonations Takes a number Exposure from Detonation done in Zone 1. DEI has
of E Squadron from per year (max 1 of days but plume and done soil sampling in the area.
in Trentham) disposal site tonne) detonation very from working in
- 1.7km. quick contaminated Engineer plant support to cover pits
16 staff. All Takes a few days soils once cleared.
staff do demo Cross wind te prepare and
except the 2 from thenup to 6
cwilians in the | disposzl site detonations a
group day. Possible
Gloves if
Storage of picking up After detonation
ammao, repair shrapnel the RCO and Severs
(not in Safety Officer (BLL done
Waiouru) and Wash hands clear pits. on all
disposal before eating Generally no DMMG staff
and drnkng shrapnel annually.
removed by Two
hand, sometimes elevated
additional levels but
detonation supposediy
required [Rare) not related
to work.)
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Locationf Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood MNotes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) ¥/ N (howe often in (hours at a exposure
day/week?) time?) level
(sab,
result)
Firing of weapons indoors poses
the greatest potential risk to
health (based on literature].
A - ventilation Mare frequently Present — .
system that : than weekly for confirmed Robust Systenes Iy place =t BIF
bk Bk L_|kv:=.l';.-r Yes but SAS, Full day at a through ) but very I|m|ted_ processes in
BTF b limited info to 2 ,- Severe Likely place to determine that the
ecked and mnr e time extensive ovat lirrating fhic shfect
confirmed ae Much lese for sampling by D\‘fh?er;%‘are ILTRCITG NG et
appropriate other users DE&I i
Mo reqgular blood tests seen nor
exposure monitonng from a
health point of view.
Primarily blanks used in facility
but blanks have been confirmed
Range as containing lead styphnate via
standing SDs.
orders (C) :

UTF Unknown Unknown Hours at a time E:ftew pris:_nt Severs Likely The unknown at this facility plus
Detailed MR the possible risk due to it being
information semi-indoors means that the
not seen likelihood (and hence risk)

needs to be high unless proven
otherwise,|
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Location/ Existing Controls Freguency of Duration of Estimated or | Consequence Likelihood Motes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) ¥/N (how often in (hours at a exposure
day/week?) time?) level
(smeaby,
result)

A - ventilation
present in all
Wentilation Much less frequent use of the
systems are range versus other types of
present in ranges.
each tube
range Considered and indoor range
designed to with known increased nsk
;ﬂc:vfuﬁrgi Possible Present - potential.

Tube ranges firing position. : Regularly - Multiple hours At N somE ; Lack of detailed information

(all} Nosidenge around monthly | at a time fiae ranes Sever 1eshy from these types of facilities
Reirie seen to be had positive '
standing cerkain result Variable processes around
orders for controls at each tube range
each. visited.

Burnham has
requirement
to wear
additional PPE
(coverall,
gloves etc)

Robust systems seen at
Lockheed Martin tube range at
Trentham.|
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Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Notes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/N (how often in (hours. at a exposure
day/week?) time?) level
(swab,
result)
Batteries
Ea::]dled daiby Storage and charging area on
UEROD.. camps and bases for lead acid
reconditioning g
: 5 batteries.
or interaction
Hattery blays Neispecific nfa with internals. Less than hour et 5 Severe Rare Old batteries that no longer
(NZDF wide) controls determined ;
work are kept in these areas for

Terminals
{lead) brushed
and replaced
but very
occasional

disposal through a contractor
who comes to site or are taken
off site by a designated person.
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Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Notes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/N (how often in (hours at a exposure
day/week?) time?) level
(swab,
result)
Research undertaken by base
H&5 showed that leaded fuel
was historically stored in tank.
W?Odb_ourne Mo known Tank is in an unknown condition
{historic ) ) ) ; ¥
Mune seen 1n/a BAPUSUTE ds 1fd Uncerlain Sevare Raie dand may be an envitemmenlal
underground Gl A
unused contamination risk.
fuel tank)
Worker exposure not likely but
unknown nature of tank
provides doubt.
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that firefighters
enter

Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Notes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/N (how. often in (hours at a exposure
day/week?) time?) level
(swab,
result)
The likelihood of NZDF
firefighters having exposure to
Very sporadic lead is very low due tq the low
frequency of call outs in general
and unknown
g and also the low chance that a
Firefighters PPE worn due to the et 2
(primarily (breathing R Mot call will involve an environment
e P not assessed e Variable determined Severe Rare that will contain lead.
NZDF wide) etc.) environments

Firefighters do not know what
the specific exposures are
before they respond. They
protect themselves generally
and this will apply to lead.
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Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood MNotes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/N (how often in (hours at a exposure
day/week?) time?) level
(swab,
result)
Mo controls
seen or
discussed. Lead exposure comes from
handling lead wheel weights and
Grodnd SHppOrE Hand washing ) soldering in some vehicle .
e was generally Unsure Approximately Less than an Lead present Severa Unlikel workshops by the mechanics.
(8,9, vehic known when weekly hour in weights 4
workshops) dealing with Mechanics at Linton are required
lead but to remove weapons from the
uncertain LAVS.
whether
followed
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Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Notes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/N (how often in {(hours at a exposure
day/week?) time?) level
(swab,
result)
The common metal handled that
Metalwork poses a possible lead risk is
shops - brass brass. Brass contains a certain
and lead plate Some loczl proportion of lead but typically
Irregular
extigusy Mot assessed (net typical Opatavaow Likely present | Sewvere Unlikely how o)
(NZDF wide but | ventilation dail I hours in a day
seen/discussed | used aily tasks) Assessment of controls (g.g.

at Qhakea and
Devonport)

extraction) needed to determine
that they are effective and used

properly.
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training vests

Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Notes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/MN (how often in (hours at a exposure
day/week?) time?) level
(swab,
result)
PT vests are used in fitness
training to replicate the weight
and style of vests worn by
Lead detected persennel:
Woodbourne Occasional on outside of Kl narssnRnEl e T
(Personal n/fa n/a {monthly or Hours at a time | weighted Severe Unlikely trai?ﬂn
Training) greater) personal g-

Exposure can be managed by
placing lead shot, used as
weight, in plastic bags inside the
west,
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Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Notes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/N (how often in (hours ata exposure
day/week?) time?) level
(swab,
result)
Processes exist to control lead
paint exposure both to their own
workers, adjacent workers and
the environment.
SOP for lead
paint removal 3 If these are followed then
Babcock of paint from Siesasiopal exposure should be managed
Engineering ships in dry {dusing fapge and low but there is uncertainty
{contractor for dock lesfy i detaul Sericng . Multiple days :Itgtljly IIkelyt Seveare Low ahout how well this is carried
ship (most unknown projects which o be presen out.
maintenance) significant are years
apart)

lead exposure
risk)

The infrequent nature of this
work, detailed control systems
and the lack of heavy
involvement of NZDF personnel
means that the health risk is
considered low.
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Location/ Existing Controls Frequency of Duration of Estimated or | Consequence Likelihood Notes
Unit/Group controls effective? exposure exposure measured rating rating
(A, B, C, D) Y/N (hew often in (hours at a exposure
day/week?) time?) level
(swab,
result)
Surface and safety do not deal
N with any lead containing paint in
Al Mo exposure thei I k. O i 1l
Surface and breathing for Annually (if at ; P oS B D
Safety (RNZAF) | when paintin Not assessed all) likely due to n/a Severe Rare an old plane is stripped and/or
p 9 PPE worn repainted in the paint bay and

in booth

these aircraft may hawve lead

paint based.
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For
@
2
] Y
@ %]
Location/ Existing controls = = = H =
@ g = g ¥ g 2 Not
& g 3 = 8 otes
Unit/Group (A, B, C, D) = g = = a U =
£ = g e 2 | 3
= g S W S =
Q T a] W a &) -l
=]
Dealing with lead flashing, lead nails, galvanised spouting
soldering. Most of the training is carried out at Wellington
Plumbers | Mone MN/A Variable | Variable | Unknown | Severe | Low tT;:;E[.nEazards and PPE explained during block course
Also spend time out with trades working on commercial
and residential work.
SME Trade
Training
Wing
Risk assessments Dealing with lead based paint.,. lead flashin on roofs,
carried out which will counter weights in sashes.
Carpentry | include lead Yes Variable | Variable | Unknown | Severe | Low | DEI have register of asbestos and soil contamination.
Half face masks and fit Spotless are more likely to carryout basic maintenance
testing work and they have procedures for working with lead.
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Location/ Existing Controls Frequency of Duration of | Estimated | Conseqguence Likelihood Motes
Unit/Group controls effective? exposure EXpOosure or rating rating
(A, B, C, D) Y/ (howe often in (hours at a measured
day/week?) time?) EXposure
level
(swah
result)
Mo reqular blood tests for
Navy personnel (confirmed
F':'“wf' LANNGES Annually for . through Mavy Health).
standing SiCaiiag Typically,
orders land qualification Encvsl: DJ E-'E Rare f 50 cal. Machine guns are fired
GEmera bi (Mavy generally) g re ?r i & sea during training
Range and requirement Mot able to spent at_ te Mot annual quals. AN
of the range be range with a . Severe
small arms ( hi conhried SCS trade use few b determined Likelv for SCS
£ulls, WESTING ranges much EA IS et Boarding practise at sea
EZS:;E';' na more frequently ?gtent firing frede requires Mavy pe_rscrnnel to
i o (similar to RMZAF msisrLT) carry arms but either
range etc.) SECFOR) unloaded or with blanks.
Mavy Hgi Fandle lead acid batteries but
(i i a'ural are disposed of via a
discussion Z“pzty - : . - - Severe Rare contractor.
with (I:ptt = Mo recycling or refurbishment
MAVOSH) DELErICE, of batteries.
: Curing operational practise
Epgr_atlonal the tempo slowly ramps up
Flasn proof dr:tlnlnq d H to d and when it is high there is
Fleet cotton srrmined. dgu;id?n ay Raiiad o much more interaction with
ik . clothing worn Not I h P g b " munitions.
I:1;'||II:;,L|nevarmg e dent i (E peace ITEf on i e Ereseln : Severe Possible
eapons handlig 55 armine eing most o operationa on barrel o Claare BRI ek T
Technicians) | . the time) the practise guns s
inch gun 6 % i | A (3.Jnch cannons) do occur and
muritions Fnﬁre.;ﬁienns an po. i5 a possible source of
AP EXPOSUre.
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Estimated
. Frequency of Duration of o
Location/ Enstlnlg E(;?ntr_ulso Eexposure exXposure measured Consequence Likelihood
Unit/Group COntTS ek (howe often in (hours at a Exrustllre rating rating Hotes
(A, B, C, D) Y/N day/week?) time?) _—
result)
LEV used. Soldering practise on lead
Barrier free solder.
Trade creams _ Few hours at ) o
i enonurgged Mot Infrequent with a time when ki B Rare Welding/grinding not an
Kool (soldf__'rmg}. determined | lead it does leaded metals.
sthon Washing and happen
hands after Maval brass (3-8% l=ad)
work. sometimes handled and used.
Ol Numﬂsnlder wire
E‘!ﬁ\"‘f Operational around electronic indicated as being used but
n. , Gk - - P whilt S <hour - Severe Rare I:lase_d an othe_r Defence Force
discussion services lead is very common
with j =8 in solder.
MAVOSH
Limited informaticn able to be obtained but Explosi 4
further information needed initially on whether ARSIV 'H?ECF
Divers - - the ordinance used has a lead containing Severe Rare mrr;p_u:umltmg Ezt' r.e "fttcé
substance within it and then the likelihood of Sun T"d 733:: I'Tde
exposure can be estimated.| el Inre: provd e,
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