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1.0
1.1

INTRODUCTION
Purpose

Bay of Plenty Regional Council (BOPRC) is currently undertaking preparation works in advance of the
dredging of Kopeopeo Canal in Whakatane. The dredging is planned to be undertaken in accordance with
BOPRC resource consent reference 67173.
BOPRC proposes to dewater the dredged sediment in geosynthetic bags placed within containment sites
adjacent to the Kopeopeo Canal.
Golder Associates (NZ) Limited (Golder) has been engaged by BOPRC to undertake a geotechnical
investigation and installation of one groundwater monitoring well at Containment Site 3 (CS3) (the ‘site’). A
copy of the CS3 conceptual plan is attached in Appendix A.
This site contamination management plan (SCMP) has been developed by Golder on behalf of BOPRC for
the management and/or mitigation of issues arising from potentially contaminated soil and groundwater and
risks to human health and the environment during the works to the extent practicable.

1.2

Proposed Activity

This SCMP has been prepared to address test pitting using an excavator, drilling of geotechnical boreholes
using a rotating or direct push drill rig and undertaking standard cone penetrometer tests (CPT). The works
will occur over a period of approximately two weeks.
It is estimated that approximately 100 m3 of soils will be disturbed as part of the activity.
One of the geotechnical bores will have a groundwater monitoring well installed in accordance with BOPRC
resource consent 67575.

2.0
2.1

ROLES AND RESPONSIBILITIES
General

This SCMP has been prepared to document the procedures, monitoring, management, and the health and
safety requirements to be employed during the geotechnical investigation to mitigate the effect of potential
contaminants suspected to be present beneath CS3. Each person undertaking works associated with the
above activity or in an area where they can be affected by the above activity should read and sign a copy of
this document.
This document may not address every issue that is actually encountered during the course of the works.
Each person has a responsibility to identify and share information on hazards identified outside those listed
in this document.

2.2

Distribution

A copy of the SCMP shall be kept on-site. Golder will ensure that this SCMP is provided to sub-contractors
engaged.
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2.3

Review and Update

Variations to the SCMP shall be approved by BOPRC and Golder prior to works commencing, or the
variation being implemented if works have already commenced.
It is the responsibility of Golder to distribute any changes to the SCMP to relevant parties involved in the
geotechnical investigation and update the site copy.

2.4

Implementation

Implementation of this SCMP is the responsibility of Golder and its sub-contractors.

3.0
3.1

ENVIRONMENTAL CONDITION
Background

Between 1949 and 1989, the Whakatane sawmill operated on SH2 west of Whakatane. Wood treatment
processes included the use of a variety of chemicals including pentachlorophenol (PCP), sodium
pentachlorophenate, boron, arsenic, copper and chromium. Sawdust generated from sawmill operations
(which may contain these contaminants) is believed to have been disposed onto land in the vicinity of the
proposed CS3 site. It is also understood that cleanfill (rock) from a nearby slope failure has been deposited
on top of the sawdust.

3.2

Geology and Hydrogeology

Based on information provided, Golder understands the soils in the vicinity of CS3 comprise sawdust from
the sawmill overlain by the rock cleanfill. It is likely that these materials have not been deposited evenly
across the site. Underlying the sawdust is alluvial and colluvial gravel and sand dominated by pumice clasts,
silt and clay with local peat beds (Tauranga Group alluvium) (Leonard et al. 2010).
Depth to groundwater beneath the surface varies subject to ground elevation. Groundwater is anticipated to
be at a similar level to the adjacent Whakatane River and the Kopeopeo Canal, between 2 m and 4 m below
ground level (bgl).

3.3

Contaminant Conditions

Gulf Resource Management Ltd (GRM) undertook a risk assessment of identified sites that potentially
received wastes from the former Whakatane Pinex sawmill and board mill. One of these sites was at the
location of proposed CS3B.
The report indicated that:



Land was filled/reclaimed between 1940 and 1960. This fill is assumed to be wastes from the sawmill
and Whakatane Pinex board mill, which are known to contain dioxin and PCP contaminated material.



The concentrations of dioxins found in the waste fill are hazardous to health in the event of direct
exposure (dermal and ingestion of dusts).



The extent of waste fill was not fully delineated.
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4.0
4.1

SITE CONTAMINATION MANAGEMENT PLAN
Overview

The site history (as summarised in Section 3.0) has identified soil contamination associated with historical
disposal activities at the site. The following sections document procedures to be implemented to manage
risks associated with this contamination during the geotechnical investigation at the site. The procedures
outlined in this section shall be implemented in conjunction with the procedures documented in the project
health and safety plan.
The following procedures have been developed primarily for managing effects resulting from the disturbance
and handling of contaminated soils and groundwater.

4.2

Potential Contaminants of Concern

Available information indicates that that the following contaminants may potentially be present beneath the
areas of the geotechnical investigation at the site:



Timber treatment chemicals, including technical grade PCP were used in the sawmill. While unknown
at the time, PCP that was imported into New Zealand for use in the timber processing industry also had
a small percentage of impurities which contained dioxins and furans.



The metal/metalloids boron, chromium, copper and arsenic occur naturally in the environment and are
present in most soils. Concentrations present in sawdust from the sawmill are likely to be higher than in
natural environment due to the use of boric acid and chromated copper arsenate (CCA) as timber
treatment chemicals.



The contaminants of concern (dioxins/furans and metals/metalloids) will bind to soils, and the primary
pathway for contact is therefore via ingestion of impacted dusts or soils, and dermal contact with
contaminated soils and potentially impacted groundwater.



Decomposing material (sawdust and other unknown organic matter) placed as fill may create potentially
hazardous vapours.

4.3

Site Management

Generic site management controls shall include the following:




The works areas shall be delineated using cones or similar barriers to restrict general public access.



At the end of each shift, the site will be reinstated (to the extent practicable) to an undisturbed state.

4.4

A site Hazard Identification Board shall be visible on site and be updated to document hazards and
mitigation measures with respect to ground contamination.

Evidence of Contamination

Based on the environmental assessment works undertaken to date, visual evidence of contamination may be
encountered during excavation of the test pits and drilling works. If contamination is present, the evidence of
contamination is likely to manifest as:



Soil staining, which may be indicative of timber treatment by-products. Any unusual colourings should
be noted.



Inclusions of anthropogenic materials (i.e., sawdust) present in fill material.
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If evidence of contaminated material at significantly higher levels than anticipated is encountered during the
works, work in that area of concern shall cease until a Suitably Qualified Environmental Professional (SQEP)
has assessed and identified the material and associated risks.
Given the site history, evidence of additional contamination likely to trigger a stop work procedure may
include:




Strong chemical odours in both soil and groundwater.
Films or non-aqueous phase liquids (NAPL) on soils or groundwater.

In the event that significant deposits of contamination are identified, the excavation will be isolated with
barriers and warning signs to restrict access. Access to the area will occur under supervision by the SQEP
until appropriate controls implemented.

4.5

Disposal Procedures

Excavated soils shall be returned into the excavations from which they arose, and to the extent practicable in
the same sequence. No material shall be removed from site for the purposes of disposal. Soil samples may
be collected and removed for the purposes of analysis, in accordance with Golder standard operating
procedures and chain of custody (COC) documentation. The COC shall identify the potential contaminants
of concern.

4.6

Imported Fill

No material shall be imported to site as part of the geotechnical investigation. Materials used in the
construction of the groundwater monitoring bore shall be in accordance with NZS 4411:2001 Environmental
Standard for Drilling of sol and Rock.

5.0
5.1

CONTROL MEASURES
Dust Control

Given the small scale of the earthworks (test pitting), and that the earthworks will be undertaken during the
middle of winter, dust generation is not considered to represent a significant risk issue. However, the
following actions will be implemented to minimise potential effects:



Test pits will be excavated one at a time and reinstated immediately following completion to reduce the
volume of soil exposed to wind at any time.



Polythene sheeting and sand bags will be available to cover stockpiled material in the event that short
term stockpiling is necessary (stop works or identification of Kōiwi/Taonga).



The excavator operator will be instructed to not drop soil onto the ground from height – instead, soils
shall be gently tipped onto the spoil pile as it is removed.



If windblown dust is visible beyond the work area during test pitting or drilling activities, water shall be
used to damp down the work area and suppress dust. If water is unable to prevent dust from blowing
across the works area boundary, then works shall cease until effective dust control measures are able
to be implemented.
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5.2

Dermal Contact with Soils

Management of workers contact with soils shall be addressed in full as part of the project Health and Safety
Environmental Plan (HASEP). This shall include, as a minimum:



Instruction on this document.



Hand to mouth and hand to face contact shall be avoided during work.



Disposable gloves and coveralls are to be worn by workers where there is a risk or the workers need to
be in contact with soils, including drill rods or other equipment that has been in the ground.



Hand washing prior to eating or smoking (note that the site area is non-smoking at all times in
accordance with Smoke Free Environments Act 1990).

5.3

Decontamination Procedures

To prevent the transfer of contamination to other areas, the following must be undertaken:



Wipe dirt off boots, and dispose of gloves into a plastic rubbish sack provided at site. If disposable
overalls show signs of dirt that could transfer to other areas, these shall be replaced between work
zones.



Equipment (excavators, drill rigs) will be cleaned of loose soil and dirt between each investigation
location.



Equipment will be cleaned using a water blaster, with the resultant rinse water retained on site to allow
to drain to soakage at the completion of works prior to leaving site.



While the SCMP covers identifying and managing onsite contaminants, it should be supplemented with
the site owner/operators and sub-contractors own health and safety protocols for their employees and
contractors.

5.4

Contamination of Surficial Soils

To ensure shallow soils (that have potential to come into contact with public) are not impacted by
contaminants present at different depths, the following shall be implemented.



Soils from test pits shall be replaced (to the maximum extent practicable) into the test pit in the same
sequence as they were intersected.




Excavations will be backfilled as soon as practicable.



If runoff from soil stockpiles can’t be directed back to the test pit or if overland flow from rainfall is
leaving the works area, works shall cease until controls to prevent the spread of potentially
contaminated water are implemented.



Equipment (excavators, drill rigs) will be cleaned of loose soil and dirt prior to arriving on site, and at the
completion of works prior to leaving site.

If test pitting of saturated soils occurs or test pitting in heavy rainfall is required, these soils will be
placed up-gradient of the test pit such that run off is directed back into the test pit.
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5.5

Odour

Offensive or objectionable odour associated with the geotechnical investigation is considered to be a low
probability risk as the works area is an open space with no buildings or residences nearby. If works result in
an odour that could be considered offensive/objectionable, works shall cease until odour control can be
implemented. This control may be in the form of sprayed odour suppressants, or waiting till atmospheric
conditions change such that the direction of odour is not directed towards receptors.

5.6

Vapour Inhalation

Given the limited nature of the test pits and the drilling, and the tendency of the contaminants to sorb to soils,
risks to personnel from vapour associated with dioxins, furans and PCP is considered to be low.
Hazardous (potentially explosive) vapour may be present as a result of decomposing fill material within fill
sites. Monitoring of airborne organic combustible vapours will be undertaken using a Flame Ionisation
Detector (FID) calibrated to methane (CH4) equivalent.
In addition, a Multi-Rae gas meter will be used to detect volatile organic compounds, hydrogen sulfide,
carbon monoxide and oxygen levels, and lower explosive levels based on isobutylene equivalent. The table
below presents the trigger levels for stop works.

Table 1: Vapour trigger levels.
Analyte

Stop works trigger value

Methane (CH4)

2,500 ppm, or 5% LEL

Oxygen (O2)

Less than 19.5 % or greater than 22 %

Hydrogen sulfide (H2S)

Greater than 5 parts per million (ppm)

Carbon monoxide (CO)

Greater than 20 ppm

Lower explosive level (LEL)

Greater than 5 %

Volatile organic compounds (VOC)

Greater than 20 ppm

If contaminants are unearthed that generate significant vapour, or that exceed the trigger levels, then work
shall cease and a SQEP should be contacted to assess the vapour risks and to put in place mitigation
measures. These may include:






6.0
6.1

Removing persons from within the works area, or positioning upwind.
Vapour monitoring.
Vapour abstraction using blowers.
Personal protective equipment (PPE) such as half face respirators.

HEALTH AND SAFETY REQUIREMENTS
Introduction

Health and safety requirements are out set out in the project specific HASEP. Works at the site will be
completed in accordance with the site specific HASEP. To ensure that all requirements of the CSMP and
the HASEP daily health and safety toolbox meetings should be undertaken and documented.
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Parties working on the site shall comply with:







Applicable parts of their Company Health and Safety Policy.



Other applicable legislation, regulations, codes and guidelines.

The site-specific Health and Safety and Environment Plan.
Requirements of the Occupational Safety and Health Service of the Department of Labour (DOL).
The Health and Safety at Work Act 2015.
Sections 1 to 7 of the Health and Safety Guidelines on the Cleanup of contaminated sites (DOL, 1994)
(refer Appendix B).

Sub-contractors engaged in the works are required to provide their own Health and Safety Plan for their
equipment and workers.

7.0

CLOSURE

Golder considers that the health and safety of our employees is of paramount importance, as is the
protection of the environment in which they work and live. Employees of Golder, its sub-contractors or other
parties will be fully supported in their actions to ensure that works are completed safely.
If you are concerned that there may be a risk to human health or to the environment as a result of our action
(or inaction), please contact your site supervisor, or contact the Golder New Zealand Health and Safety
Manager (Hiram Garcia) on 021 500 084.

8.0

LIMITATIONS

Your attention is drawn to the document, “Report Limitations”, as attached (Appendix C). The statements
presented in that document are intended to advise you of what your realistic expectations of this report
should be, and to present you with recommendations on how to minimise the risks to which this report
relates which are associated with this project. The document is not intended to exclude or otherwise limit the
obligations necessarily imposed by law on Golder Associates (NZ) Limited, but rather to ensure that all
parties who may rely on this report are aware of the responsibilities each assumes in so doing.

9.0

REFERENCES

Leonard GS, Begg JG, Wilson CJN (compilers) 2010. Geology of the Rotorua area. Institute of Geological
and Nuclear Sciences 1:250,000 geological map 5. 1 sheet + 102 p. Lower Hutt, New Zealand. GNS
Science.
NZS 4411:2001 Environmental Standard for Drilling of Soil and Rock. Standards New Zealand.
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1. Introduction
There is increasing concern about the effects of chemical
contamination of sites formerly used for manufacturing or processing
products where hazardous substances were used. Many existing sites
may be contaminated by virtue of the activity being carried out. The
hazards can be environmental or they may present a danger to human
health and safety.
This document is about the occupational health aspects of site
decontamination and pays attention to the procedures and methods
necessary to protect workers involved. This guide should be read in
conjunction with other OSH publications and the Health and
Environmental Guidelines for Selected Timber Treatment Chemicals
published by the Ministry for the Environment (see section 9 —
References).
Contaminated sites will be of variable size and complexity in respect
to the cleanup process. The occupational health hazards will be
different for each site and this guideline is intended to cover the basic
management, assessment, and evaluation techniques required for the
successful and safe remediation process.
A factor which distinguishes the contaminated site from other
occupational situations involving hazardous substances is the
uncontrolled condition of the site and, in some cases, the lack of
information on the substances present. Improper control of these
substances can result in a threat to health.
Preventing exposure to toxic chemicals or hazardous substances is the
primary concern. The exposure can be either chronic or acute and this
has to be fully assessed. Symptoms resulting from acute exposures will
usually occur during or shortly after contact with a substance, and
these vary greatly from substance to substance. Chronic effects may
occur after exposure to very low concentrations, usually over a longer
time, and the symptoms may be completely different from those
experienced through acute exposure.
Appropriate means for the protection of workers should be made with
an understanding of the way that the substances may be absorbed and
the possible acute and long-term health effects. Health effects such as
cancer, respiratory disease, or skin conditions may not become
manifest for many years or even decades after exposure. It is essential,
therefore, that exposure is very strictly controlled.

Application of these Guidelines
Employers, contractors, local authorities, and others involved in the
process of cleaning up contaminated sites should find this document
useful as a framework for controlling exposure to hazardous substances
which may be present at contaminated sites. It should be noted that it
is not the intention of this guide to provide complete occupational
health advice on any particular situation, but rather give general advice
HEALTH AND SAFETY GUIDELINES ON THE CLEANUP OF CONTAMINATED SITES 5

on the topic which can be used to develop the appropriate safety
procedures. Operators may wish to develop a series of Standard
Operating Procedures (SOPs) for some activities which can be
standardised for use at each site.
It is standard practice in many industries now to adopt a “permit
entry”, or other similar system as the most appropriate method of
controlling access to hazardous situations. The “trigger’ for this
procedure is not stated in this document but is left for the operator to
decide, based on information considered during the site assessment
phase discussed later.
While this guideline has no legal standing such as an “approved” code
of practice under the HSE Act, compliance with the provisions
contained herein may be taken into account in deciding if all
practicable steps have been taken to ensure that employees at work, or
others are not harmed.

2. Hazards
Under the Health and Safety in Employment Act 1992 (HSE Act),
sections 7 to 10, employers are required to identify significant hazards
and to manage and control them in the workplace. This guide will
assist with the orderly and safe management of a potentially hazardous
place of work.

Exposure to Chemicals
The hazards associated with site cleanup will be many and knowledge of
how these hazards affect workers is very important. Generally, the most
important exposure route is inhalation. The respiratory system is
vulnerable to chemicals and many substances pass through the lungs
into the bloodstream, where they are transported to other vital organs
of the body. Some toxic substances may not be easily detected by the
senses, often being colourless and/or odourless, and their toxic effects
may not produce immediate symptoms.
Direct contact with the skin or eyes by a chemical provides another
important route of entry. Some chemicals directly damage the skin
while others do not exhibit obvious outward signs. Skin absorption
(particularly when sweating) or entry through the eyes will allow
chemicals into the bloodstream and into vulnerable organs in the body.
A less common form of occupational poisoning is ingestion. However, it
is important to acknowledge it as a possible route of entry. Deliberate
ingestion is not likely to occur on a contaminated site but incidental
exposure can occur through personal habits such as smoking, chewing,
drinking, or eating on the site.
Abrasions and cuts on the skin will allow chemicals to enter the body
more readily.
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Other Hazards
In many cases, contaminated site cleanup will also include the
demolition and dismantling of buildings and equipment which may
expose workers to other significant hazards. Readers may wish to
consult the OSH Code of Practice on Demolition.

Classification of Sites
In New Zealand we are fortunate that there are a relatively small
number of classes of contaminated sites. These sites may have involved:
• Timber treatment chemicals;
• Pesticides or agrichemicals;
• Disused gas works;
• Storage of waste materials;
• Leaking underground fuel of chemical tanks; and
• Other industrial processes.
The types of occupational hazards associated with the cleanup of these
sites can be of a wide variety and could include the following. (This list
is in no order of importance and is not definitive):
• Fire and explosion;
• Hazardous substances exposure;
• Safety issues;
• Heat stress;
• Confined spaces;
• Biological;
• Electrical and mechanical.

3. Planning and Organisation
Adequate and appropriate planning is the essential element of site
decontamination procedures. By anticipating and taking steps to
prevent potential health and safety problems, cleaning up the site can
proceed with a minimum of risk to workers involved. To assist with
this, a model site health and safety plan is included as appendix 1,
which can be modified to suit each location and site.
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In addition, other people likely to be visiting or entering the site need
to be identified. The extent to which the following procedures are
implemented will depend on the circumstances.
There are three important aspects to planning:
• Developing an overall organisational structure;
• Establishing a comprehensive work plan; and
• Establishing a site health and safety plan.

Organisational structure
Under the HSE Act, the person (or body corporate) who engages any
person (other than as an employee) to carry out the work is defined as
the “principal”. When engaging a contractor to undertake work on a
contaminated site, the principal has a duty to take all practicable steps
to ensure that:
• No employee of a contractor or subcontractor; and
• If an individual, no contractor or subcontractor —
is harmed while doing any work that the contractor was engaged to do.
Contractor(s) engaged to carry out this type of work must have in place
suitable management systems to identify and control health and safety.
The following paragraphs provide some guidance for principals and
contractors on some of the considerations that need to be taken into
account. In the development of an organisational structure, the
essential and skilled personnel needed for the operation must be clearly
identified right from the start. Establishing a chain of command,
accountabilities, and responsibilities for the key personnel is an early
requirement.
A structure that supports the overall objectives of the cleanup should
be formed and this should include the following components:
• The appointment of a leader who has the authority to direct activities;
• Identification of the other key personnel for the project and
confirming their functions and responsibilities;
• Establishment of clear lines of authority, responsibility, and
communication; and
• Development of an interface with the appropriate control or
regulatory authorities.
As the project progresses, it may be necessary to modify the
organisational aspects to recognise changes that take place in each
phase. These changes may include downgrading the requirements
which experience shows are not necessary, or upgrading the health and
safety requirements to take account of new information. It is essential
that any changes made are communicated to all key staff and others
involved to ensure control is maintained.
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Regardless of the size of the project, a specific person should be
appointed to oversee and take responsibility for implementing health
and safety requirements, with authority to change procedures if
necessary. This person will need to network with the authorities and
occupational health and safety professionals such as an occupational
medicine specialist or occupational hygienist.
One of the most critical factors in worker health and safety is attitude
at all levels of the project management. A strong and visible
commitment to worker safety must be present right from the start and
this must be maintained throughout. Senior-level management
support and commitment towards safety for the length of the project
can not be overemphasised, and site personnel are more likely to
co-operate with safety programmes and directives if they sense a
genuine concern at the top.

Establishing a Work Plan
To ensure a safe response, a work plan should be developed for each site
which will include health and safety considerations. This plan is likely
to vary according to the conditions and complexity of the job and the
type of contamination. The plan should describe the anticipated
cleanup activities and be managed in conjunction with the
environmental assessment programme. A thorough field investigation
programme and a review of all available information will provide the
detail necessary to make the initial decisions on how the work should
proceed.
The preparation of a work plan will be more successful if it involves all
appropriate disciplines and input from on-site and off-site personnel. It
may be necessary to use occupational health consultants and agencies
such as OSH and local authorities in this process.

Establishment of Health and Safety Plans
A comprehensive site health and safety plan for all workers should be
prepared and implemented. This should establish policies and
procedures designed to protect workers from the potential hazards at
the site. The operator should produce a written health and safety plan
(see appendix 1) to ensure that all personnel can be adequately
informed of policies and decisions.
Under the HSE Act, general duties for health and safety require the
identification of hazards and, once identified, all practicable steps must
be taken to isolate, eliminate, or minimise exposure to that hazard.
As required by the HSE Act, employees shall be involved in the
development of procedures for identifying hazards and dealing with
emergencies. Regulatory agencies will also be able to assess the
effectiveness of the plan. More detailed discussion of this aspect is in
the following chapters of this guide, and assistance can be obtained
from OSH.
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As a minimum the plan should:
• Describe the health and safety risks associated with each phase of the
task;
• Confirm the training and supervision regime for personnel required
to handle specific hazardous situations;
• Describe the safe work practices and policies to be employed on the
site;
• Outline the minimum protective equipment to be used by personnel
during the various site operations, including training in its proper
use;
• Describe the decontamination procedures for personnel and
equipment (see section 8 for further discussion);
• Set out the minimum requirements for monitoring personnel, and
the work environment;
• Describe any site-specific medical surveillance procedures; and
• Describe a contingency plan for safe and effective response to
emergencies.

4. Site Assessment
A comprehensive site hazard assessment will identify the issues and
enable proper selection of work procedures and safe work methods.
Ideally, this assessment should be done by the person appointed as the
project leader to enable familiarisation with the site and its hazards.
Appropriate use of experts will greatly assist in getting an accurate and
fair assessment. The site assessment should involve close co-operation
with the environmental programme, and any testing done for that
purpose will be invaluable. It is most likely that the reason for site
remediation will be triggered by other than worker health and safety
considerations, so all information available should be used.
The extent to which a contaminated site is cleaned up has a significant
bearing on the potential exposure of those doing the work. The
environmental assessment of a site provides information from which an
environmentally acceptable residual level of contamination can be
determined. In arriving at this figure, the benefit to the environment of
any further cleanup has to be weighed up against the unnecessary
exposure of the workforce to a significant health risk. The HSE Act
requires that, as part of taking all practicable steps, this conflict must
be balanced.
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The assessment should clearly highlight the worker health and safety
issues, and these could include the following:
• Enclosed spaces that must be entered;
• Potential exposure to chemicals and other contaminants;
• Adverse physical working conditions; and
• The level of skill and knowledge of the workforce.
As much data as possible should be collected about the site, the likely
contaminants, and the activities that occurred at the site. Additional
features and information will also be available from the environmental
assessment. Toxicological advice about the possible health hazards of
the contaminants will be required. Much of this assessment can be
done off-site prior to starting the job and may already be available as
part of the tendering process.
Once the job has been secured, the operator will need to undertake
on-site investigations to verify and supplement much of the
information already obtained. This initial work may involve testing to
confirm the nature and extent of the hazards.
Because the workers may initially be entering a largely unknown
environment, caution and conservative actions are appropriate in the
first instance. Procedures can be changed in light of experience and
knowledge as the job proceeds.
Early work at any site will usually involve tests to determine the nature
of the contaminant and its concentration in soil, dust or other
materials. As the job proceeds, monitoring the workers exposure may
be more appropriate by carrying out biological and environmental
monitoring. These procedures are discussed in a later section.

Workplace Exposure Levels
Once the job is under way, confirmation of the hazards can be
determined and the work procedures confirmed. To assist in this
process reference to a range of documents will be necessary. The
Workplace Exposure Standards (WES) issued by OSH should be used as
a guide on the acceptable worker exposure levels for various chemicals.
Protection measures can be assessed based on the categories of
exposure, i.e. short-term (STEL), ceiling (C) or time-weighted average
(TWA). The Immediately Dangerous to Life or Health (IDLH) category,
used as a guide to respiratory protection requirements, is a useful
measure of those conditions that pose a severe threat. Various
American authorities set IDLH exposure concentrations which may be
useful in some situations.
The WES booklet provides some general information on skin
absorption for those chemicals that may pose a dermal hazard.
Biological indices for a range of chemicals is also provided in the WES
booklet and should be referred to and, in particular, the sampling
regime.
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It is stressed that workplace exposure levels should be kept to the
lowest level possible by using all practicable steps.
Explosion and flammability ranges known as Lower Explosive Limit
(LEL) and Upper Explosive Limit (UEL) are measures used to describe
the minimum and maximum concentration levels that a mixture of air
and a substance will burn or explode. These levels are available in
MSDS sheets or chemical information references and will assume some
importance when assessing the need to have all electrical or electronic
equipment intrinsically safe.

Physical Working Conditions
The problems of working in confined or enclosed spaces must be fully
assessed and appropriate measures taken to ensure that the hazards
associated with work in these situations do not cause problems.
Oxygen deficiency is a major concern and also the flammability of
substances in confined or enclosed areas. Enclosing a workspace to
control environmental contamination may concentrate chemicals to a
higher level and therefore cause additional problems for workers.
Physical working conditions will need to be assessed in relation to the
health parameters of heat stress. The physical nature of the work may
lead to severe heat stress problems because of the need to kit out in
complete protective clothing. Heat stress requires special management
and professional advice may be necessary. The alternative to working in
the cool at night may be an option worth exploring, however, artificial
light may produce additional safety hazards.

5. Monitoring
Monitoring of exposure of those involved in site cleanup activities is
essential. This is required by section 10 (2) of the HSE Act. There are
two main areas involved in this procedure:
• Workplace air monitoring; and
• Health surveillance monitoring.

Workplace Air Monitoring
Identification and quantification of contaminants through the use of
appropriate air-monitoring strategies will be an essential component of
the health and safety programme at a contaminated site. Reliable
measurements of airborne contaminants will be useful for:
• Selecting personal protective equipment;
• Selection of areas where protection is needed;
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• Assessing the potential effects of exposure; and
• Determining the need for specific health monitoring.
There must be full consideration of the various factors involved with air
monitoring and, in particular, the methods available and the types of
instruments. Whether or not monitoring is necessary will need to be
determined after consideration of all the information. Small or shortduration jobs and those involving low levels of airborne contaminants
may not require ongoing monitoring.
The collection and analysis of air samples should be performed by
competent persons. Generally, all procedures that are likely to be used
to determine the level of airborne contaminant at a worksite would
require input from a laboratory with experience in occupational or
environmental assays.
Two principle approaches to the monitoring of sites are available:
• On-site direct reading instruments;
• Off-site analysis of samples collected from the site.
Selection of the most appropriate method of sampling and testing
should be done in consultation with the analysing laboratory. The
extremely low levels of contaminants at many sites will mean that
off-site testing is the only option. The length of time for results to be
obtained is an important factor to be considered.
Biological monitoring of workers will require analytical services of a
similar type and this can be arranged at the same time. The physical
aspects of the work environment such as heat or cold may need to be
assessed, and instruments are available for this.

Health Surveillance Monitoring
The requirement for health surveillance of people working on a
contaminated site will vary according to each circumstance. In most
cases, there will be a requirement for a pre-employment medical
examination by an occupational health nurse or occupational physician
to determine fitness to undertake the cleanup work with particular
reference to the wearing of respirators and exposure to the substances
involved. Ongoing medical examinations for a specified period of time
after the job has been completed may be considered necessary.
For some substances, biological monitoring may be used to estimate
the workers’ exposure. It may be necessary to carry out initial tests to
determine base levels of contaminants in the workforce and from then
on only selective monitoring may be necessary. Often the level of
exposure to a chemical will be reflected in the level of the substance in
a worker’s blood or urine.
An important issue is the collection of specimens for biological
assessment. These must be taken at the appropriate time in the work
cycle and great care must be exercised to ensure that specimens are not
contaminated. It is desirable to collect samples off site to prevent this
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problem. Reference should be made to the section 10 of the HSE Act
and to the OSH publication Workplace Exposure Standards and
Biological Exposure Indices 1992 for further information on this
subject. Results of monitoring must be made available to employees
under the HSE Act 1992.

6. Information, Training and Supervision
Section 13 of the Health and Safety in Employment Act 1992 places
clear requirements on employers in respect to training and supervision
of employees. In addition to other responsibilities under the HSE Act,
the employer must take all practicable steps to ensure that those
involved at contaminated sites are:
• Trained for the task or is supervised by a person who has knowledge
and experience in the tasks to be performed;
• Ensure that in carrying out this task the worker is not likely to cause
harm to themselves or others and understands the hazards and risks
associated with the cleanup of the contaminated site; and
• Adequately trained in the safe use of equipment.
Because of the nature of the job, an unskilled workforce will often be
employed. Therefore, considerable effort should be made to inform
them of the hazards to which they may be exposed. The training will
need to be done in such a manner that they will understand and
appreciate the significance of correct work methods. Discussing the
results of monitoring undertaken provides an opportunity to reinforce
the need to follow procedures and review methods.
All workers should have access to copies of the site health and safety
plan, any standard operating procedures, and information on
emergency response and symptoms of exposure. (See sections 6,12 and
14 of the HSE Act on information to employees, emergencies and
employee involvement.) The work shifts to be operated and other
details about employment conditions can also be provided with these
documents.

7. Personal Protection
Work on contaminated sites may involve the use of a range of personal
protective equipment (PPE) including respirators, hearing and eye
protection, and clothing (including hands and feet). The purpose of this
equipment is to isolate or shield the worker from the effects of the
chemical, physical or biological hazards at the site.
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Under the HSE Act, personal protection can be used to minimise
hazards where elimination or isolation is not practicable. In many
cases, wearing PPE will be the only option since engineering controls
may not be feasible. The use of PPE can lead to other significant
hazards such as heat stress and working difficulties such as impaired
vision, lack of mobility and communication problems. Proper
consideration of all the factors involved will identify the appropriate
selection parameters and also guard against over-protection.
A written PPE programme should be established for each site based on
the information collected in the site assessment. The objectives of a
written programme are to ensure that workers are fully informed of the
policies and directives designed to protect them from hazards, and
appropriate use of equipment.
The programme should set out the monitoring regime which will be
undertaken to confirm its effectiveness. A combination of
environmental, biological and health monitoring may be necessary to
ensure that procedures are adequate. The programme should be
reviewed as necessary during the progress of the work to ensure that it
remains relevant.
The selection of appropriate levels of protective equipment can be very
difficult due to the variable nature of the work, the validity of actual
exposure levels, their route of entry, and the actual performance of
protective equipment. A conservative approach may be necessary in the
selection of protective equipment to ensure complete worker safety.
There must be a fine balance struck between over-protection on the
one hand, which can have detrimental effects, i.e. heat stress, and
under-protection.

Specific Safety Equipment
Respiratory Protectiue Devices
Respiratory protection for workers is very important since inhalation is
the main route for exposure to chemical contaminants in respirable
form. It is not possible to set out precise requirements for each
situation in a document such as this because of the variation of
conditions likely to be encountered. Both the user and the supplier
should be satisfied that any equipment selected is adequate for the
purpose.
Where it is considered necessary to use respiratory protection, a formal
respiratory protection programme should be established and managed
by appropriate staff with knowledge about the conditions and the
benefits and limitations of respiratory products available. Classification
of the inhalation hazards will assist in selection of the correct
equipment by assessing the type of atmospheric contaminant. Once
this is known, the best type of respirator can be chosen using
appropriate protection factors.
The effects of the contaminant on skin or eye contact will further
influence the type of respirator, as will the medical aspects of wearing a
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respirator. Proper fit testing and training and instruction in use and
care of respirators is essential, together with a cleaning and
maintenance programme.
Correct storage of respirators will prolong the life of filters and ensure
that they continue to function correctly.
Further detailed information is available on this subject in the NZS/AS
1715: 1991 Selection, use and maintenance of respiratory protection
devices or A Guide to Respiratory Protection, published by OSH and NZ
Safety.
Protective Clothing and Accessories
The most appropriate protective clothing and accessories will once
again be determined after assessing the overall hazard at the site. The
type of contaminant and its severity as a hazard to the health of
workers will dictate the protective measures necessary.
Selection of this equipment is complex and may require expert
assistance. Safety equipment firms have a range of products to choose
from, and trade literature on their advantages and limitations is usually
available. In most situations, outer overall protection will be required
using, for example, single-use/disposable type or, in the case of a wet
cleanup process, an impervious type garment. Permeation rates for
protective clothing and gloves are available for a range of chemicals and
these should be referred to before making a final selection.
For further information the reference Guidelines for the Selection of
Chemical Protective Clothing, 3rd Edition, by Schwope, Costas,
Jackson and Weitzman should be consulted. Gumboots and gloves will
be a general requirement for nearly all situations. If reusable overalls
are used, correct laundering procedures will need to be considered,
paying particular attention to people required to handle them during
laundering.
Eye and Hearing Protection
If the cleanup involves concentrated or corrosive chemicals, eye
protection will be necessary. Dusty conditions may also be encountered.
Protection can be either goggles or face shields depending on the
situation. If large machinery of other noisy equipment such as
compressors are used, hearing protection of the appropriate hearing
protection grade should be available for all people in the vicinity.
Storage and Maintenance of Equipment
Clothing and equipment must be stored properly to prevent damage
and loss of function. Moisture, heat and dust all contribute to a
shortened life of this equipment. Washing and cleaning should be a
routine practice either by selected staff or as a function of the wearers.
Adequate storage facilities should be provided for the equipment.
Heat Stress from Wearing Protective Equipment
Wearing PPE can put workers at risk of developing heat stress.
Obviously the weather conditions play an important part in this but the
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extent of physical activity and other sources of heat can also contribute.
Fully protected staff required to carry out manual tasks will be liable to
heat stress which, if not managed properly, can have serious effects on
health. It is for this reason that it is desirable that a minimum of
protective clothing necessary to safely carry out the job is used, such as
not wearing impermeable overalls when cotton would suffice.
If heat stress is likely to be a problem, regular monitoring of staff will
be necessary. Maintenance of body fluids, modification of work
schedules to include rest periods, and provision of cooling devices are
all measures that can be taken to prevent adverse effects from heat
stress.
Training workers to recognise the effects of heat stress should be part of
the ongoing evaluation review process.

8. Site Control
The purpose of site control is to minimise the potential contamination
of workers, protect the public from the site activities, and prevent
vandalism which may have an effect on the surrounding environment.
Emergencies may occur at any time and the control process must
address this aspect also.
The elements of site control are:
• Site preparation and defining zones;
• Decontamination procedures;
• Site security;
• Communications; and
• Safe work practices and policies.
The degree of site control will depend on the position of the site, its
proximity to built up areas, and the type of contaminants present. The
site control procedures will be identified at the planning and
organisation phase outlined in section 3.
Site Preparation
Some time and effort will be necessary to prepare the site for the
cleanup activity to ensure that delays do not occur or shortcuts taken
which may compromise workers’ health and safety. Hazardous
exposures can occur during site preparation and this should not be
overlooked.
Work zones should be established on the site with boundaries marked
out both on a drawing and physically. These will assist in site security
and clearly define zones for worker protection purposes. The site can be
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divided into any number of zones, but the less complex the better. The
classifying of the zone will specify the minimum health protection
measures necessary for staff entering.
The exclusion zone, for instance, will be where the major cleanup work
is performed into which only essential personnel go and only if
appropriately protected. A series of lesser control zones will be provided
to enable other staff to carry out essential duties, such as the
decontamination zone where workers and equipment are
decontaminated, and the support zone where support services are
located and unprotected personnel and visitors can be safely located.
Decontamination Procedures
Decontamination of staff and equipment may be required at various
stages of the task. The complexity of this procedure will vary according
to the individual circumstances and this should be identified at the site
assessment phase.
If it is considered necessary to fully enclose a work area to contain
contamination, then a decontamination unit consisting of clean and
dirty shower areas, air locks and waste recovery will be required. In
some instances, it may be necessary to provide negative-pressure
enclosures.
The decontamination unit should be placed at the zone boundary
enabling those entering or leaving the zone to go through it.
Decontamination and cleaning of equipment must be done in a
structured way to ensure worker safety and prevent environmental
effects. This is best carried out at the zone boundary.
Before equipment is taken away from the site, it should be thoroughly
decontaminated on site, where adequate control of waste water and
contaminated residues can be handled together with the site disposal
procedures.
Site Security
Site security will be necessary to prevent unauthorised people from
entering into a hazardous area and to ensure that only people with the
proper knowledge and equipment have access to certain areas.
The maintenance of security may be assisted by the erection of fences
or other barriers which will also have the added advantage of reducing
vandalism or theft. Signposting of the perimeter and using commercial
security firms for after-hours security may also be essential at some
sites.
Communications
An effective communication system may be required to ensure that
there is good contact between on-site and off-site personnel. The need
for this and what form it should take will depend on the complexity of
the operation and remoteness of the site.
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An adequate communication system will be necessary in case of
emergencies and to assist with site control and response. Where total
enclosure procedures are being used, good communication is essential
to the overall management of the project and its safe operation.
Safe Work Practices and Policies
Each site should have written policies in the form of standard operating
procedures (SOP’s) which set out the minimum health and safety
requirements for workers to observe. These will have been identified —
by involving the workers — in the planning and organisation and site
assessment phases of the project and should be provided to each staff
member. These could include the following considerations:
• Work practices that minimise contact with the contaminant or
prevent the formation of dust will assist in maximising worker safety.
• The actual work methods utilised will have a significant bearing on
the extent of exposure.
• The choice of methods is important, such as wet or dry working,
vacuum cleaning or dry sweeping, hand tools or power tools, etc. The
options chosen should then be written into operating procedures.
• The need for staff involved in cleanups to observe strict personal
hygiene practices cannot be over-stressed. Keeping hands away from
the face, strict no smoking policies on site, and attention to washing
and showering before eating or leaving the site are all essential work
practices to be enforced.
• Where heat is a problem and it is necessary to take on fluids during
the work, safe methods will have to be devised to do this. Drinking
fountains with the water jet coming out at an angle may offer the best
solution.
• All protective clothing and equipment must be cleaned at the end of
each shift and stored properly until used again. Disposable clothing
should be safely disposed of as waste.
• Should an emergency occur which requires an immediate evacuation
of a worker from the site, emergency decontamination procedures
may need to be performed. These procedures will need to be planned
in advance and contingencies made to implement them if necessary.
• The safe storage, transport, and correct labelling of waste pending
safe disposal needs special emphasis.
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Appendix: MODEL SITE HEALTH AND SAFETY PLAN
This appendix provides a model health and safety plan which can be
adapted to suit any situation where contaminated site remediation is
required.
1.

SITE DESCRIPTION AND DETAIL

Site owner: .......................................................................................................................................
Cleanup operator: .............................................................................................................................
Date: ................................................................

Location: ..................................................

Hazards: ...........................................................................................................................................
................................................................................................................................................................
............................................................................................................................................................
2.

ON-SITE ORGANISATION AND KEY PERSONNEL

The following personnel are designated to carry out the stated job function:
Project leader:

...................................................................................................

Health and safety officer:

...................................................................................................

Scientific advisor:

...................................................................................................

Medical advisor:

...................................................................................................

Security officer:

...................................................................................................

3.

REGULATORY AUTHORITIES: CONTACTS

Ministry for the Environment:

...................................................................................................

Occupational Safety & Health Service: .......................................................................................
Public Health Agency:

...................................................................................................

Local Authority:

...................................................................................................

Regional Council:

...................................................................................................

4.

ON-SITE CONTROL

Security officer:

...................................................................................................

Control zones have been established as follows:
Exclusion zone:

...................................................................................................

Decontamination zone:

...................................................................................................
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4.

ON-SITE CONTROL (Cont)

Support zone:

...................................................................................................

Control zones are identified by:

...................................................................................................

............................................................................................................................................................
(Attach drawing showing control zones)
Hazard evaluation
The following substance(s) are known or suspected to be on site.
The main hazard of each is identified.
Substance

Concentration

Main Occupational Hazard

.......................................

.......................................

......................................................

.......................................

.......................................

......................................................

.......................................

.......................................

......................................................

.......................................

.......................................

......................................................

The following additional hazards are expected on site: ..................................................................
.............................................................................................................................................................
............................................................................................................................................................
5.

PERSONAL PROTECTIVE EQUIPMENT

Based on the site assessment of the potential hazards, the following protection will be used in
the designated control zones.
Zone

Job Function

Level of Protection

.......................................

.......................................

......................................................

.......................................

.......................................

......................................................

.......................................

.......................................

......................................................

.......................................

.......................................

.....................................................

Protection levels (examples)
A

=

Full encapsulating suit, boots, gloves and SCBA or air-supplied full-face piece
respirators.

B

=

Single-use chemical-resistant overalls, boots, gloves and half-face piece respirator
with single/double filter, and eye protection.

C

=

Cotton overalls minimal protection. Particulate/dust respirator.

D

=

Norma work-type clothing. No respirator.
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6.

COMMUNICATION PROCEDURES

The following methods of communication will be employed on site:

7.

(a)

Two-way radio

(b)

Cellphone

ESSENTIAL AND EMERGENCY TELEPHONE CONTACT NUMBERS

Name

Number

Name

Number

..............................

.............

..............................

.............

..............................

.............

..............................

.............

..............................

.............

..............................

.............

8.

DECONTAMINATION PROCEDURES

The following decontamination procedures will be used:
Exclusion zone
All personnel and equipment before leaving the zone will be decontaminated in the following
way: ..................................................................................................................................................
...........................................................................................................................................................
Decontamination zone
As required
9.

MEDICAL, HEALTH AND EMERGENCY CARE AND SERVICES

Name of medical officer:

...........................................................................................................

Address:

...........................................................................................................
...........................................................................................................

Phone number:

...........................................................................................................

Emergency health care
Ambulance location:

...........................................................................................................
...........................................................................................................

Phone number:

...........................................................................................................

First aid care
Location of first aid kit(s):

...........................................................................................................

Name(s) of first aider(s):

...........................................................................................................
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9

MEDICAL, HEALTH AND EMERGENCY CARE AND SERVICES (CONT)

Emergency services
Agency/facility

Phone

Contact

Police:

.........................

...................................................

Fire:

.........................

...................................................

Hospital:

.........................

...................................................

Local authority:

.........................

...................................................

10. ENVIRONMENTAL AND BIOLOGICAL MONITORING
The following monitoring procedures will be adopted:
...........................................................................................................................................................
...........................................................................................................................................................
...........................................................................................................................................................
...........................................................................................................................................................
...........................................................................................................................................................
11. ADDITIONAL CONTROL PROCEDURES NOT COVERED IN ABOVE:
...........................................................................................................................................................
...........................................................................................................................................................
...........................................................................................................................................................
...........................................................................................................................................................
...........................................................................................................................................................
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SITE CONTAMINATION MANAGEMENT PLAN - CS3 GEOTECH
INVESTIGATION
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APPENDIX C
Report Limitations

This Report/Document has been provided by Golder Associates (NZ) Limited (“Golder”) subject to the
following limitations:
i)

This Report/Document has been prepared for the particular purpose outlined in Golder’s proposal and
no responsibility is accepted for the use of this Report/Document, in whole or in part, in other contexts
or for any other purpose.

ii)

The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to
restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or
circumstances that may exist at the site referenced in the Report/Document. If a service is not
expressly indicated, do not assume it has been provided. If a matter is not addressed, do not assume
that any determination has been made by Golder in regards to it.

iii)

Conditions may exist which were undetectable given the limited nature of the enquiry Golder was
retained to undertake with respect to the site. Variations in conditions may occur between investigatory
locations, and there may be special conditions pertaining to the site which have not been revealed by
the investigation and which have not therefore been taken into account in the Report/Document.
Accordingly, if information in addition to that contained in this report is sought, additional studies and
actions may be required.

iv)

The passage of time affects the information and assessment provided in this Report/Document.
Golder’s opinions are based upon information that existed at the time of the production of the
Report/Document. The Services provided allowed Golder to form no more than an opinion of the actual
conditions of the site at the time the site was visited and cannot be used to assess the effect of any
subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.

v)

Any assessments, designs and advice made in this Report/Document are based on the conditions
indicated from published sources and the investigation described. No warranty is included, either
express or implied, that the actual conditions will conform exactly to the assessments contained in this
Report/Document.

vi)

Where data supplied by the client or other external sources, including previous site investigation data,
have been used, it has been assumed that the information is correct unless otherwise stated. No
responsibility is accepted by Golder for incomplete or inaccurate data supplied by others.

vii)

The Client acknowledges that Golder may have retained subconsultants affiliated with Golder to provide
Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services and
work done by all of its subconsultants and subcontractors. The Client agrees that it will only assert
claims against and seek to recover losses, damages or other liabilities from Golder and not Golder’s
affiliated companies. To the maximum extent allowed by law, the Client acknowledges and agrees it
will not have any legal recourse, and waives any expense, loss, claim, demand, or cause of action,
against Golder’s affiliated companies, and their employees, officers and directors.

viii) This Report/Document is provided for sole use by the Client and is confidential to it. No responsibility
whatsoever for the contents of this Report/Document will be accepted to any person other than the
Client. Any use which a third party makes of this Report/Document, or any reliance on or decisions to
be made based on it, is the responsibility of such third parties. Golder accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions made or actions based on this
Report/Document.
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At Golder Associates we strive to be the most respected global company
providing consulting, design, and construction services in earth, environment,
and related areas of energy. Employee owned since our formation in 1960,
our focus, unique culture and operating environment offer opportunities and
the freedom to excel, which attracts the leading specialists in our fields.
Golder professionals take the time to build an understanding of client needs
and of the specific environments in which they operate. We continue to
expand our technical capabilities and have experienced steady growth with
employees who operate from offices located throughout Africa, Asia,
Australasia, Europe, North America, and South America.
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