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1 Introduction

The following assessment of dust emissions from the ADI Limited (ADI) facility on Garden Island has been prepared by URS Australia to meet Conditions U3.1 and U3.2 in the site’s Waste Discharge Licence (Licence 4333).  These conditions were recently added to the site’s licence and require that ADI submit to the NSW EPA, a Preliminary Dust and Airborne Particulate Management Report for grit blasting and other activities undertaken at the site which have the potential to generate visible dust and airborne particulate.

Licence Conditions U3.1 – U3.4 are as follows.

U3.1
By 22 February 2002, the licencee must submit to the Manager Sydney Planning a Preliminary Dust and Airborne Particulate Management Report for grit blasting and other activities likely to generate visible dust and airborne particulates.

U3.2
The Preliminary Dust and Airborne Particulate Management Report, required by condition U3.1, must:

(a) review current and airborne particulate management systems and procedures (including procedures to cease operations during adverse meteorological conditions);

(b) review the current maintenance procedures for any dust and airborne particulate suppression equipment;

(c) Determine all relevant and available dust and airborne particulate mitigation and monitoring options for the suppression of dust from grit blasting and other dust generating activities;

(d) Analyse these options to determine dust mitigation benefits, and the cost of mitigation to the licensee including any predicted restrictions to operations;

(e) Develop an action plan to implement all identified reasonable and feasible dust mitigation and monitoring options (including integration of operations shut-down re-start procedures in response to unacceptable monitoring results).

U3.3
From the time grit blasting is re-commenced, the licensee must implement the dust mitigation measures required to comply with condition O3.1 (which states that “…all operations and activities occurring at the premises must be conducted in a manner that will minimise dust at the boundary of the premises”).

U3.4
The licencee must submit to the Manager Sydney Planning a Supplementary Dust and Airborne Particulate Management Report within 60 days of re-commencement of grit blasting.

The supplementary report must detail:

(a) the mitigation and monitoring measures implemented in accordance with the Preliminary Report required by condition U3.1; and 

(b) to what extent the requirements of condition O3.1 have been satisfied.

This report meets the requirements of Conditions U3.1 and U3.2 only.  A separate report will be prepared to satisfy Condition U3.4 at a later date.

2 Site Description

2.1 Site Location

The Defence establishment and dockyard, known as Garden Island, is located on the southern foreshore of Sydney Harbour approximately 2 km northeast of the Sydney Central Business District (CBD), and adjacent to the suburbs of Woolloomooloo, Potts Point and Elizabeth Bay.  The original island of Garden Island is now linked to the mainland and forms a peninsula between Woolloomooloo Bay and Elizabeth Bay.  

Garden Island and the adjacent naval facilities occupy an area of approximately 28 hectares (ha) of which some 6 ha is made up of buildings.  The site layout is provided Figure 2-1.  The majority of these buildings are directly associated with the industrial activities on the island while the others are used for administrative or residential purposes.  A small number of residences are located in the area of the original island, which are occupied by key naval and civilian personnel.

Garden Island and Fleet Base East is bounded by water to the east, north and west by Elizabeth Bay, Port Jackson and Woolloomooloo respectively, and by Cowper Wharf Road, Wylde Street and Macleay Streets to the south.  To the southeast, the site adjoins residential areas of Potts Point and Elizabeth Bay.

Within this portion and along the Wylde Street/Macleay Street boundary, two pockets of land intrude upon Defence Land.  These are the residential enclaves of Wyldefel Gardens and Bellevue Gardens.  The Defence boundary ‘zig-zags’ around these two areas, allowing the residences to maintain their street frontage and access.  A carpark for Fleetbase East is located on a thin strip of land, bounded to the west by Cowper Wharf Road, to the south by the McElhone Steps, and to the east and northeast by the residential suburb of Potts Point.

2.2 Site Management

The key organisations operating at Garden Island are:

· Royal Australian Navy (RAN);

· ADI Limited (ADI);

· Corporate Services & Infrastructure Group (CSIG);

· RAN Port Services;

· Defence Maintenance Management (DMM);

· Fleet Intermediate Maintenance Agency (FIMA);

· Ship Repair Contract Organisation (SRCO);

· Garrison Support; 

· Defence Maritime Services (DMS);

· Contractors such as Petrolink.

ADI was sold in 1998 to a private consortium and now operates as ADI Ltd, a commercial contractor, and leases its dockyard facilities from the Department of Defence.  The areas leased include the Captain Cook Graving Dry dock and associated facilities, the West Dock and Cruiser Wharf.  Figure 2-1 illustrates the area of the site that is leased by ADI.  ADI also controls the engineering services to the Garden Island, maintaining the overall reticulation systems, and on-sells power and gas supplies to the Navy.

2.3 Local Meteorology

The key meteorological factors in terms of the potential for dust emissions from ADI’s activities at Garden Island to affect off-site air quality, are wind direction and wind speed.  Windroses for the Sydney area, based on observations recorded at the Bureau of Meteorology’s (BoM) automatic weather station (AWS) at Fort Denison, are provided in Figures 2-2 and 2-3.  Fort Denison is located in the harbour, approximately 1 km north-northwest of the Dry Dock.  Figure 2-2 presents the annual windrose for the period September 2000 to August 2001 (inclusive).  Figure 2-3 presents seasonal windroses for the same period.

The annual windroses in Figure 2-2 indicate that the wind blows predominantly from the west and west northwest, with remarkably little difference in the wind patterns recorded during daylight hours (8am – 7pm) compared to night-time (7pm – 8am).  Figure 2-3 indicates a marked seasonal variation, with west and west northwest winds occurring predominantly during autumn, winter and spring, with more variable winds from the northwest to south occurring during summer. 

To confirm the predominant westerly winds recorded during 2001/2, additional windroses were obtained from the BoM.  These windroses are based on around four years of observations, from 1998 to 2002.  They also show a high frequency of westerly winds during the winter mornings, with more variable winds during summer.  Afternoon winds, however, are more variable throughout the year, with easterly and southerly winds also occurring frequently.

Winds from the northeast quarter would blow dust emissions from the Dry Dock towards the nearby residential area.  Over the September 2000 – August 2001 period such winds occurred 24% of the time.  The longer-term frequency data included in Appendix A indicates that such winds occur approximately 39% of the time on average.  Winds from the northeast quarter occur most frequently during summer afternoons and least frequently during winter mornings.

Rainfall data for the area are shown in Table 2-1.  This data shows that the average monthly rainfall in the area ranges from a low of 70 mm in September up to 132 mm in March.  The average number of raindays varies slightly from 10 days/month in September to 13 days/month in March.  This indicates that there is a lower rainfall per rain event in late winter/spring.

Table 2-1
RAINFALL DATA FOR SYDNEY (OBSERVATORY HILL, 1858-2001)


Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Ann

Mean Rainfall (mm)

104.3

116.1

132.1

127.8

121.0

130.5

98.7

82.2

69.8

77.5

83.2

78.6

1221.9

Mean Number of Raindays

12.2

12.3

13.3

12.0

12.0

11.5

10.3

10.0

10.4

11.4

11.4

11.5

138.4

2.4 Local Air Quality

The ADI grit blasting activities associated with ship maintenance and preservation work is the only significant source of dust emissions at Garden Island.  The area immediately to the southwest of the site is predominantly residential and commercial with no other significant dust sources in the immediate area.  Local air quality will, however, be influenced by other emissions in the Sydney airshed - particularly vehicle emissions. 

No ambient air quality monitoring data is available for the ADI site or immediate surrounds.  There is therefore no quantitative information currently available to indicate whether dust emissions from the Dry Dock result in any increases in off-site suspended or deposited particulate levels.

The nearest air quality monitoring station operated by EPA is located at the corner of George and Market Streets.  This monitor was installed in April 2000 and measures ambient concentrations of total suspended particulate (TSP), suspended particulate less than 10 microns in size (PM10), carbon monoxide (CO) and lead (Pb).  The levels measured at this monitoring station will be heavily influenced by vehicle emissions within the CBD and would be expected to be much higher than the background concentrations expected to occur around Garden Island.

2.4.1 Suspended Particulate

Particles (or particulate matter) in the atmosphere come from a wide variety of sources, including soil (dust), vegetation (pollens and fungi), sea salt, fossil fuel combustion, biomass burning and industry. Particles suspended in air have the ability to penetrate the lower airways of the lung if smaller than 10 µm in diameter (referred to as PM10).

The National Environment Protection Measure (Ambient Air) has set a Standard for PM10 of 50 µg/m3 (as a 24-hour average) with the goal that it is not to be exceeded more than five times a year for any one monitoring site by the year 2008. The number of allowed exceedences was included to take into account bushfires and similar natural events and to allow necessary bushfire hazard reduction burning to be carried out.

The NSW EPA State of the Environment (SoE) Report for 2000 states that in Sydney: “The annual peak concentrations of particles and exceedences of the Air NEPM standard have varied over the last decade.  The high concentrations recorded in 1994 occurred under the influence of major bushfires in the region. In recent years there has been no particular trend evident in the data.”  The SoE also reports: “In both 1991 and 1994 the standard was exceeded on 12 occasions. In 1998 the standard was exceeded on one occasion”.
A summary of the TSP and PM10 concentrations measured by NSW EPA in central Sydney are provided in Table 2-2.  The station uses high-volume samplers to collect 24-hour average samples of TSP and PM10 on a six day cycle (i.e one sample collected every six days) in accordance with the Australian Standard method for gravimetric analysis of suspended particulate.

Table 2-2
TSP AND PM10 CONCENTRATIONS MEASURED IN SYDNEY CBD IN 2000 
(CNR GEORGE AND MARKET STS)

Month
TSP Monitoring
PM10 Monitoring


Number of Samples
Monthly Average
Highest Value
Number of Samples
Monthly Average
Highest Value

April
2
54
68
2
32
40

May
5
66
89
5
34
47

June
5
52
61
5
29
37

July
5
72
101
3
38
50

August
5
53
83
5
32
51

September
5
75
109
5
36
55

October
5
62
95
4
29
48

November
5
65
79
5
32
39

December
5
81
96
5
36
50

Note – Data available from April 2000
NEPM Standard for PM10 = 50 µg/m3 as a 24 hour average

The monitoring data shown in Table 2-2 shows that 24-hour average PM10 levels in Sydney’s CBD do approach, and sometimes exceed, the NEPM Standard of 50 µg/m3.   There is no evidence of any seasonal trend in the available data.  As noted above, background suspended particulate concentrations at Garden Island are expected to be significantly lower than the levels reported above for the CBD monitoring station.

3 ADI Activities

The operational facilities at Garden Island managed by ADI are as follows:

· Captain Cook Dry Dock, 

· East Dock Wharf and

· Cruiser Wharf

· Reticulated Services

3.1 Captain Cook Dry Dock

[image: image2.wmf]The Dock is used for both Navy and commercial ship maintenance and preservation work.  The Dock is opened to the harbour to allow it to fill with seawater.  The ship is then floated into it and positioned above a supporting structure that has been fabricated to fit the hull shape.  The Dock is then drained and the ship settles onto the support, leaving it exposed to allow access for paint removal and repainting.  Small ship parts such as loading doors and ramps may also be placed within the Dock for maintenance work, as required.  

Removal of the old paint and anti-fouling may be undertaken using different methods, depending on issues such as the size and accessibility of the area being treated, the condition of the surface, the type of coating to be applied and the proximity to sensitive areas such as electrical, hydraulic or moving parts.  The main methods used include dry grit blasting, water blasting and needle gunning.  Details of each of these techniques are provided below.  

ADI operates in a competitive market and tenders Navy and Commercial projects to optimise the utilisation of the dock.  Removal of old paint and anti fouling may be one part of a project’s list of requirements and therefore occurs for only part of the time the dock is in use.

3.1.1 Grit Blasting

Dry grit blasting is the paint removal method with the greatest potential for dust emissions.  It is undertaken using hand-held guns with the operators wearing full personal protective equipment (PPE), including overalls, safety boots, gloves, hearing protection, face protection and supplied-air breathing apparatus.  The grit (garnet) is blasted onto the paint surface removing it in the form of flakes and fine dust.  The production rate for dry grit blasting is reported by ADI to be 8 m2/hr per nozzle.

The majority of the paint flakes and grit settle out within the Dock and are swept up for disposal by a licensed contractor as it is classified as a prescribed waste.  The finer fraction of the paint and grit particles, however, have the potential to be caught by the wind, with the US EPA (AP-42, 1994) estimating that between 1 and 10 percent of the blast media and abraded paint material may be emitted to air.  The actual proportion of material emitted into the air will depend strongly on factors such as wind speed and direction and how exposed the work area is.

Grit blasting is the specified surface preparation method for some marine paints, with suppliers not guaranteeing performance if other methods (such as water blasting) are used.  The action of the grit particles blasting against the steel leaves the surface with minute indentations, and this roughness helps the new paint to adhere.  This requirement is particularly relevant for the hull of the ship where the paint is subject to more wear.

Dry grit blast can also be used in areas near electrical and hydraulic equipment (such as variable-pitch propellers) where water blasting has the potential for damage to the electrical/hydraulic systems or electrocution.

3.1.2 Water Blasting

Water blasting may be undertaken either using hand-held guns or using a ‘lawnmower-type’ water blaster (sometimes referred to as a DeckHog) that can be pushed along a flat horizontal surface.  The use of water, rather than grit, results in almost total control of dust emissions, due to the elimination of grit and also because the water washes the paint flakes and dust off the work surface rather than letting it become entrained in the air.  It does, however, result in the generation of significant volumes of contaminated liquid that must be collected and disposed of by a licensed contractor.

ADI purchased two ultra-high pressure (30,000 psi) water blast guns in 1996 and three DeckHogs in 1999.  One of the main drivers in purchasing this equipment was to reduce dust emissions from blasting activities.  The production rate for the water blast guns is reported by ADI to be 6 m2/hr per nozzle, using 20 L/min of water.

There are restrictions on where water blasting can be utilised however, with the need to ensure that water is not used near electrical or hydraulic equipment.

In addition, with the protective paint covering removed, exposed steel is subject to rust formation in the presence of water.  Areas that have been water blasted therefore still need to be lightly blasted using dry grit to remove any ‘rust bloom’ prior to repainting.  This light blasting, however, can be done much faster than full paint removal (taking approximately 30% of the time) thereby minimising dust emissions.

3.1.3 Needle Gunning

A needle gun is a hand-held pneumatic device with a round head fitted with a number of large moveable ‘needles’.  These needles are moved backwards and forwards in a rapid motion to pummel off the old paint.  As no grit is required and because the paint tends to flake off in larger pieces than with grit blasting, dust emissions are minimised.

Needle-guns treat only a very localised area, however, and are therefore very slow and only suitable for small areas.  They are mainly used for areas with poor accessibility or near electrical equipment where water blasting or grit blasting is not suitable.

3.1.4 Painting

Two coats of primer are applied to the clean steel prior to the final coat of paint.  Painting is undertaken manually, using spray guns, rollers and brushes.  There are no particulate emissions associated with these activities.

4 Current Particulate Management Systems and Procedures

4.1 Emission Control Equipment

There is currently no particulate emission control equipment utilised at the site.  A discussion of trials undertaken in the past to implement dust control measures is provided in Section 5.

4.2 Standard Operating Procedures

The written procedure for activities undertaken at the Captain Cook Dry Dock relating to environmental management is SOP-122 Preservation Work, which covers health and safety issues, quality procedures and environmental management. 

Section 3 of this procedure (Detailed Requirements or Statements – Production) notes that for preservation work, the planning process may include considering the use of hay bales, curtains and screening to minimise impacts on the environment.

Section 4 of SOP-122 (Responsibilities) notes that Group Coordinators are responsible for ensuring that airborne particles generated from grit blasting within the Captain Cook Dry Dock/Floating Dock are minimised by canvas curtains attached between the vessel and dock, where appropriate.

This procedure also includes a section on environmental monitoring, however the focus is on the monitoring of employee exposures rather than off-site levels.  It specifies that the general guideline requiring action to be taken to reduce dust levels is 10% of the Worker Exposure Standard – Time Weighted Average (WES-TWA) for inspirable dust.  This is to be applied at the boundary of the work space.

4.3 Maintenance Procedures

As there is no particulate emission control equipment currently utilised at the site, there are no maintenance procedures relevant to dust control equipment.

5 Identification of Dust Mitigation Options

5.1 Overseas Guidance

A number of Best Practice guidelines have been prepared by overseas organisations for maintenance activities carried out at dry dock facilities.  These include:

· Guides to Pollution Prevention – The Marine Maintenance and Repair Industry, US EPA, October 1991

· Gulf Coast States Abrasive Blasting Committee’s Recommended Management Practices for Abrasive Blasting, August 2000.

· Best Pollution Prevention Practices for Abrasive Blast Media Waste from Shipyard Repair Activities (Division 101), Oregon Department of Environmental Quality.

· Best Management Practices for Oregon Shipyards, Oregon Department of Environmental Quality, October 2000.

· Best Management Practices (BMPs) for Ship and Boat Building and Repair Industry in British Columbia, Environment Canada, August 1995.

The Pacific Northwest Pollution Prevention Resource Center have also published two Northwest Industry Roundtable Reports addressing Best Management Practices for shipyard operations.

The control measures presented in these documents are discussed briefly below.

5.1.1 US EPA

The US EPA lists the following waste minimisation methods for abrasive blast waste:

· Use of alternate blasting media and techniques

· Segregation and recycle of blast media

· Use of blast dust collection systems

The US EPA notes that research and testing is currently underway on a number of innovative alternatives to grit blasting, including plastic media blasting, thermal stripping, dry ice pellets, laser paint stripping and cryogenic stripping.  These alternative methods, however, are noted as still being experimental and are not yet viable options for commercial operations.

Other than the use of alternative blasting techniques, the use of plastic sheets and screens to enclose the blasting area is the only other method of dust control listed in the US EPA Guidance Document.  After blasting, the waste should be collected for transport off-site. 

5.1.2 Gulf Coast States Abrasive Blasting Committee 

Gulf Coast States Abrasive Blasting Committee (GCSABC) includes representatives from Alabama, Florida, Louisiana, Mississippi and Texas.  The Recommended Management Practices for Abrasive Blasting are noted as being intended as a tool for abrasive blasters to enhance environmental protection.  They are not intended to be mandatory and the applicability of the practices proposed should be assessed on a site-by-site basis.

Key practices relevant to dust control during dry grit blasting activities referred to in the GCSABC document are listed below.

· The development of Pollution prevention Plans to establish source reduction and waste minimisation goals, materials management and employee training.

· The use of containment systems for outdoor dry abrasive blasting activities (the containment system should have a shade factor of at least 85%).  If the size and shape of the structure makes it impractical for conventional containment, then other methods of emission control should be used.  These include optimising the abrasive selection, using dust suppressants, shrouded blasting equipment, hydroblasting, wet-mixture blasting, CO2 pellet blasting or blasting when wind direction minimises impact on sensitive receptors.

· New abrasive material should contain less than 1%(wt) of fines (which would pass through a No.8 sieve) and not be derived from hazardous or toxic material.

· The blasting nozzle should be directed downward, except where blasting underneath the vessel or on small parts where it is physically impractical to do so.

· Spent material should be recovered by manual means or by vacuum - not by air pressure or water streams.  The material should be stored and handled so that dust emissions are minimised and so that contact with storm water and other water bodies is avoided.

· Records of blasting times, wind speed and direction, abrasive material usage, disposal records etc should be maintained.

5.1.3 Oregon Department of Environmental Quality

For Graving Docks, such as the Captain Cook Dry Dock, the Oregon DEQ recommends the following Best Practice Measures:

· Shrouds should be fitted between the vessel deck and the dock walls  

· Vessel deck abrasive blasting and painting activities should also be shrouded in a dome-like fashion to prevent the scatter and loss of pollutants 

· Enhanced lighting and exhaust ventilation may be required for the shrouded work areas 

· Spent abrasive must be collected and stored in proper containment vessels and protected from rainwater.  

· Record keeping and training of staff should also be undertaken

5.1.4 Environment Canada

The Best Management Practices specified by Environment Canada cover a wide range of dock yard facilities, including marine railways, elevator lifts, dry docks, graving docks, tide grids and beaching operations.  The BMPs are noted as being voluntary only and are currently not mandatory.

General recommendations for dry grit containment include the enclosure of blasting operations if uncontained grit and dust could enter the water.  It is noted however, that the photographs included in the document to demonstrate the use of shrouding are of small pleasure boats as opposed to large Navy vessels worked on at Garden Island.  As it is recognised that this approach involves significant cost, the ‘low-cost’, ‘easily-adopted’ control measures included in the Best Practice guidelines include:

· Do not blast parts or components on the wharf itself unless the surface is sealed so that all of the grit can be recovered. (No blasting is undertaken on the wharf at Garden Island).

· Filter or provide covers around yard drains to prevent storm water or sewer system contamination.

· Clean and collect spent grit from yard areas at the end of the work shift

· Store spent grit in a dedicated area away from surface waters and drains.

5.1.5 Pacific Northwest Pollution Prevention Resource Center

The Pacific Northwest Pollution Prevention Resource Center notes that conditions and requirements imposed by permits vary among shipyards, but since the early 1990’s a stronger emphasis has been placed on the control of heavy metal discharges, sediments contamination and the treatment of pressure water and storm water.  Hence the focus of the Best Management Practices and Pollution Prevention Opportunities discussed by the Pacific Northwest PPRC is on storm water management.

Three alternatives to dry grit blasting, however, were presented in a depainting technology demonstration organised by the Northwest Industry Round Table at Portland Shipyard in 1998 (Depainting Technology Demonstrations: P2 Benefits and Production Issues, March 1998). The Round Table Report for this demonstration notes that with dry-grit blasting, the use of dust containment systems to control dust emissions is a costly and time-consuming process.  The following three alternative technologies were therefore demonstrated to address these issues:

· Wet Abrasive Blasting

· Abrasive Blasting Recovery Technology

· Ultra High Pressure Water Jet Blasting.

The Torbo Wet Abrasive Blasting System demonstrated mixed the blasting medium with water inside a pressure vessel, typically in a ratio of 80% abrasive to 20% water.  The mixture is then blasted through a hose and nozzle with compressed air supplied by a separate unit.  Blastox, a proprietary cement-like product, may be added to bind any leachable lead into silicates and a rust inhibitor may also be added.  With this system, dust emissions are reported to be reduced 95%.  Production rates vary depending on substrate, coating type, blasting medium, nozzle type and pressure selected, but an industry average estimated by the manufacturer is 14 – 16 m2/hr.  It is noted that a similar level of dust control has been obtained during the water shroud trials at ADI. (Refer to Section 6.5).

The Blast and Recovery System shown at the demonstration was designed to blast abrasive and recover the used abrasive and paint chips simultaneously with vacuuming.  The system can recover 8 tons of spent blasting media and paint chips per hour, with production rates varying depending on substrate, coating type, blasting medium and pressures selected.

The Ultra High Pressure Water Jet Blasting system (40,000 psi) shown at the demonstration included hand-held units (production rates of 8 – 9 m2/hr) and a DeckHog (approximately 37 m2/hr). 

The Northwest Industry Roundtable Report on Depainting Technology Demonstrations also included information on a proposal by the National Shipbuilding Research Program to enclose the dry dock at Alaska Ship and Dry Dock in Ketchikan, Alaska, to demonstrate this concept.  Annual rainfalls of around 4 m/annum mean that stormwater management is a major issue for this facility.  The proposal is for a tension fabric structure that is light and durable and offers complete enclosure.  The facility was looking for funding at the time of writing the report.  The Alaska Industrial Development and Export Authority note on their website (http://www.aidea.org/ketchikan.htm) that a general construction contract was awarded in December 2000 to complete the first stage of the Alaska Ship and Dry Dock Development Plan.  This Plan includes a wide range of improvements, including the construction of a dry dock cover. It is not noted whether the dry dock cover is included in the awarded contract.

5.2 Past Dust Control Trials

Over the past five years, ADI have undertaken a number of trials of various particulate control options at the Captain Cook Dry Dock.  These are discussed briefly below, and photographs taken during the trials are shown in Figures 5-1 to 5-4.

5.2.1 Awnings 

The use of awnings to reduce dust emissions during blasting is referred to in the operational procedure SOP-122 Preservation Work – Environmental Management.  As shown in Figure 5-1, trials have been carried out in the past at the Dry Dock, to evaluate the practicality and effectiveness of attaching canvas awnings to the sides of the ships over the work area.  

5.2.2 Enclosure/Tent

Full enclosures have also been trialled at the Dry Dock, as shown in Figure 5-2.  To maintain visibility within the enclosure and for occupational health and safety reasons, the enclosure was fitted with a dust extraction system.  The grit blasting operators, however, are still required to wear full breathing apparatus while carrying out the work.  Lighting was also needed inside the enclosure.

5.2.3 Cage

A purpose-built cage was also trialled for use during grit blasting as shown in Figure 5-3.  The cage was place up against the hull of the ship with the operators standing inside the cage.  A dust extraction system and filtration unit was fitted to the cage to remove spent grit and paint and to maintain visibility.  The cage was mounted on a scissor-lift so that it could be moved along the side of the ship.

5.2.4 Isolation Chamber

The fourth dust control option trialled by ADI at the Dry Dock was the use of an isolation chamber.  Photographs taken from these trials are shown in Figure 5-4.  This unit fitted against the hull of the ship  and isolated the operator’s hands and the blasting gun from the ambient air.  

5.2.5 Water Shroud 

ADI have recently begun experimenting with modifying the dry grit blasting gun by attaching a water spray beside the nozzle.  This spray acts as a shroud around the grit and abraded paint, minimising emissions to atmosphere and dampening the surrounding work area.  

6 Evaluation of Dust Control Options

6.1 Awnings 

While the awnings were observed to reduce dust emissions leaving the Dry Dock during the trials, some emissions still occurred.  A number of significant limitations were also identified with their use, with the main issue being the time associated with fitting the awnings, which have to be modified depending on the size and shape of the ship being worked on.  It is also not possible to fit awnings to cover the work area when blasting on the superstructure of the ship.  They can only be used to reduce emissions from blasting of the hull areas.  

The additional labour costs associated with installing the awnings and extra time required to prepare the ship for treatment would make the Dry Dock activities uneconomic.  The awnings were also hired for the trials and ongoing hireage or purchase of awnings for routine use would represent a significant cost for the operation of the Dry Dock.   Given that the use of awnings does not fully control dust emissions from the Dock, these additional costs are not considered to be justified for routine use.

6.2 Enclosure/Tent

While this control method fully eliminates dust emissions into the surrounding environment, it does involve significant costs and set-up time.  The varying shapes of the ships worked on in the Dry Dock means that the enclosure must be modified each time it is installed or moved along the ship.  In addition, it is extremely difficult to construct an enclosure that can be fitted around the more complicated shapes on the superstructure of the ship above the hull.  Cranes are also required as well as ventilation systems and lighting equipment.

While the use of an enclosure or tent would provide the most effective control of dust emissions for activities at the Dry Dock, the time and materials costs associated with such measures would make the operation uncompetitive.

6.3 Cage

The cage can only be use for the vertical section of the hull as it can not be fitted against the curving underside of the ship.  Nor can it be used to control dust emissions when blasting the superstructure.  Visibility inside the cage was found to be extremely poor during the trials, even with the extraction system operating, and hindered the work of the blasting operators.  As a result, it slowed the blasting process significantly and was deemed to be impractical and uneconomic as a routine control option.

6.4 Isolation Chamber

During the trials of the isolation chamber, the seal around the operator’s hands was not secure and significant emissions of dust still occurred (see Figure 5-4).  In addition, the visiblity within the chamber was extremely poor and interfered significantly with the speed and quality of the work.  As a result, this control option was deemed to be impractical and of limited effectiveness.

6.5 Water Shroud 

Observations by operators have indicated that a significant reduction in dust emissions is obtained by using the water shroud compared to normal dry blasting.  Use of the water shroud does not significantly interfere with the speed or quality of grit blasting operations, which means that it is an economically viable option for dust control at the site.  

However, the contact of water with the freshly exposed steel surface results in a light rust forming on the surface of the ships.  As the paint suppliers won’t guarantee their product under such conditions, it is necessary to lightly re-blast the surface with dry grit to remove the rust bloom.  This process is relatively quick, however, taking approximately 30% of the time required to remove the paint. 

Overall, the use of a water shroud would result in a reduction in dust emissions at a relatively minor increase in cost associated with the rework required to remove any rust before painting.

6.6 Alternative Depainting Technologies

As noted previously, ADI already utilise water-blasting and needle-gunning wherever possible to minimise emissions of particulate.  There are situations, however, where the use of water-blasting is not possible due to risks to hydraulic or electrical equipment and needle gunning is only practicable for small areas.  

In addition, there are restrictions placed on ADI with respect to depainting methodologies through customer and paint supplier specifications.  In many cases, the use of dry grit blasting for surface preparation is specified as a condition of the coating guarantee.  There is some indication in the overseas literature however, that there is a move by some paint suppliers to accept water blasting as a suitable surface preparation method for certain coatings.  ADI will therefore continue to discuss the benefits of using water blasting as much as possible with both paint suppliers and customers.

7 Monitoring Options

7.1 Ambient Air Quality Monitoring

Monitoring techniques that could potentially be used to evaluate the impact of dust emissions from grit blasting activities in the Dry Dock on off-site air quality include:

· Visual observation of dust emissions by ADI staff who have responsibilities for modifying or ceasing work in the event of excessive dust emissions;

· Monitoring of meteorological conditions with associated  restrictions on activities during unfavourable conditions; or

· Ambient particulate monitoring (suspended and/or deposited particulate).

These options are discussed below.

7.2 Visual Observation

Regular, recorded inspections of dust emissions by the Group Manager (or another responsible team member) could be used to trigger the need to modify or cease work in the event of visible off-site dust emissions.  Work modification could mean, for example, switching from dry grit blasting to water blasting, shifting the work area from higher levels on the superstructure to lower levels on the hull inside the dry dock, or stopping external work and concentrating on internal activities.  Any remedial actions taken, and an assessment of their effectiveness, should be logged on the observation check sheet.  

After a period of time, the visual inspection records could be used to evaluate how frequently, if ever, dust emissions from the Dry Dock are observed to be travelling off-site, and whether the types of mitigation measures currently available to the preservation staff are effective in controlling these emissions.  This information could then be used to evaluate whether any additional controls need to be adopted.  

7.3 Meteorological Monitoring

At some sites, particularly those with fugitive dust sources, meteorological monitoring systems can be used to minimise off-site dust impacts by restricting dust-producing activities when the wind is blowing towards nearby sensitive areas.  Alarm systems can also be fitted to the anemometer and set to trigger when the wind is blowing towards sensitive receptors or exceeds a certain wind speed.

Wind speed and wind direction are already monitored continuously at the site, using an anemometer located at Building 68 (refer to Figure 2-1) for noise management purposes.  

As noted in Section 2.3, data collected by BoM at nearby Fort Denison indicates that winds from the northeast quarter, which would blow dust emissions from the Dry Dock towards the nearby residential area occurred 24% of the time over the September 2000 – August 2001 period.  The longer-term frequency data included in Appendix A indicates that such winds occur approximately 39% of the time on average.

The limitations of mandatory stopping or modifying of work activities during adverse meteorological conditions mainly relate to the time restrictions associated with preservation work.  The contracts for undertaking maintenance work on both Navy and commercial vessels have strict delivery dates, and delaying blasting work because of meteorological conditions could result in significant penalty costs and lost contracts.  In addition, there is currently no data available to indicate that blasting activities at the Dry Dock results in unacceptable off-site dust emissions.

Hence, while limiting dry-grit blasting work under adverse meteorological conditions may be included in operating procedures as a recommended work practice for the dock, it would not be suitable as a standard requirement as other means may be available to be taken that minimise the dust at the boundary of the premises.  There would need to be some scope for the Group Manager to comply with the licence requirements but allow dry grit blasting to continue if stopping work would result in unacceptable delays in completing the work and potentially significant cost implications for ADI. 

7.4 Deposition Monitoring

Deposited particulate matter is dust or aerosol that, because of its aerodynamic diameter and density, falls from the air. In general terms, deposited particulate has a diameter of greater than about 20 µm. However there is no sharp dividing line between these particles and the smaller particles of suspended matter that fall more slowly out of the air.  Because of the size of the particulate matter, most of this material will not enter the body. Hence the effects of deposited particulate are primarily nuisance, and may only affect health via annoyance reactions and the like.

In Australia, dust deposition levels are monitored using a glass funnel and bottle arrangement, which is placed at the monitoring site in a secure frame for a period of 30 days.  At the end of the sampling period the rainwater and particulate matter that has fallen into the gauge is collected, dried and weighed to give a measure of the dust deposition level in g/m2/month.  The NSW EPA currently use a limit of 4 g/m2/month (annual average) for impact assessments.

The advantages of dust deposition monitoring include the fact that it is easy and inexpensive to carry out thereby allowing a network of gauges to be deployed at relatively low cost.  However, the extended sampling time of 30 days means that it can be difficult to determine the source of the dust emissions, although chemical analysis of the particulate matter can sometimes assist with this.  It is also not possible to know whether the particulate matter collected is associated with a single dust ‘event’ or whether it is representative of typical conditions at the monitoring site.  As noted above, deposited dust is a nuisance impact issue and does not give any indication of suspended particulate concentrations.

Given the fact that particulate emissions from dry grit blasting are likely to be predominantly in the larger size fractions, dust deposition monitoring could provide a suitable means of assessing the nuisance impact of these emissions.  The 30-day sample period, however, means that any short-term peaks in dust deposition rates due to the intermittent nature of the blasting work would not be distinguishable. 

7.5 Suspended Particulate Monitoring

PM10 is measured commonly measured by two techniques. The first is a batch high-volume sampler (HVS) technique that provides 24-hour samples on a 1-day-in-6 cycle.  A newer technique is a continuous tapered element oscillating microbalance (TEOM) instrument that samples the air continuously and collects the particles on a filter attached to an oscillating microbalance.  This technique provides continuous real-time data.  

Both sampling methodologies are Australian Standard Methods.  However, there is currently substantial scientific debate about differences between the two techniques, particularly in terms of exactly what is measured and how much of the sample is lost during the measurement process.

The advantages of the HVS include lower initial capital costs and the ability to analyse the collected particulate matter for its chemical composition, which can help in identifying the source of the material.  The disadvantages include the need to have trained staff change the filters between each sample period, the potential for noise issues associated with the air pump and the ongoing laboratory costs.  

The main advantage of the TEOM is the ability to get real-time measurements of suspended particulate levels which allows short-term peaks to be identified.  The results are also logged and the monitor can be fitted with an alarm to notify site staff that downwind particulate levels have reached a set level.  The TEOM can also be connected to an anemometer so that it only samples when the wind is blowing from a certain direction.  This can assist with ascertaining the impacts of emissions from a particular site.

8 Proposed Action Plan

Based on the information discussed previously, including the identification and review of potential dust control options and monitoring options, a proposed Action Plan has been developed for dust management at the site.  This Action Plan includes the following control measures.

· The use of water blasting and needle gunning in preference to dry grit blasting wherever possible and appropriate.

· Adoption of the water shroud to control dust emissions whenever dry grit blasting is being carried out, subject to the paint manufacturer’s or customer requirements.

· The use of regular, routine inspections of the level of visible dust emissions during blasting work, both at the Dry Dock and at the site boundary, with associated responsibilities for implementing currently available dust mitigation measures should significant off-site dust emissions be observed.

· A review of the dust inspection log sheets will be undertaken each time blasting is undertaken to determine whether currently available dust mitigation measures are able to adequately control emissions to levels where there are no unacceptable visible off-site dust emissions.

· Revision of Operating Procedure SOP-122 to implement the control measures listed above (see Appendix B).

· Responsibilities will be assigned to the Environmental Officer and other appropriate staff for ongoing review of new developments in dust emission control from shipyard activities both within Australia and overseas. 

· In the event that the control measures listed above are not able to control particulate emissions so that unacceptable visible dust plumes do not occur off-site, the Supplementary Dust and Airborne Particulate Management Report (which is to be submitted to the NSW EPA within 60 days of dry grit blasting recommencing) will address any additional controls that may need to be implemented.

9 Limitations

URS Australia Pty Ltd (URS) has prepared this report for the use of ADI Limited in accordance with the usual care and thoroughness of the consulting profession. It is based on generally accepted practices and standards at the time it was prepared. No other warranty, expressed or implied, is made as to the professional advice included in this report. It is prepared in accordance with the scope of work and for the purpose outlined in the Proposal dated 18 December 2001.

The methodology adopted and sources of information used by URS are outlined in this report. URS has made no independent verification of this information beyond the agreed scope of works and URS assumes no responsibility for any inaccuracies or omissions. No indications were found during our investigations that information contained in this report as provided to URS was false.

This report was prepared during January and February 2002 and is based on the conditions encountered and information reviewed at the time of preparation. URS disclaims responsibility for any changes that may have occurred after this time.

This report should be read in full. No responsibility is accepted for use of any part of this report in any other context or for any other purpose or by third parties. This report does not purport to give legal advice. Legal advice can only be given by qualified legal practitioners.

The main text for a proposed revised SOP-122 is provided below which incorporates the mitigation measures listed in the Action Plan.

__________________________________

1 PURPOSE

The purpose of this document is to describe the management procedures for the planning and execution of preservation work, including health and safety, environmental and quality procedures.

2 SCOPE

The scope of this procedure includes all preservation activities including surface preparation, water blasting, grit blasting, metal spraying and painting.

3 DETAILED REQUIREMENTS OR STATEMENTS

Tender/Estimating

During the tendering/estimation phase, the estimator is to assess the environmental risks associated with the following:

· Existing surface materials

· The techniques that are required to be used to undertake surface preparation based on the following hierarchy of preference:

· Water blasting

· Needle gunning

· Grit blasting with water shroud

· Dry grit blasting

· Materials to be used (e.g. primer, paint, solvents, blasting media)

· Spent grit and abraded paint collection and off-site disposal by an approved contractor

· Wastewater collection, treatment and off-site disposal by an approved contractor

· The feasibility of using screens or enclosures to minimise dust emissions during dry grit blasting

Any potential risks (environmental or OHS) identified as part of this process are to be clarified with the customer and appropriate mitigation measures are to be documented in the tender file.  Any costs associated with these mitigation measures are to be included in the tender response.

Project Control Unit (PCU)

The PCU is to provide the Supervisor in charge of the work, a work pack which contains all the necessary information to complete the task.  This is to include any witness and/or verification points relevant to the task.

Production

The Dock and Preservation Group Coordinator (or representative) is responsible for the successful completion of all aspects of the task.  The work must be planned and environmental risks identified and assessed prior to commencing work.  This can include, but is not limited to, the following considerations:

· The techniques that are required to be used to undertake surface preparation based on the hierarchy of preference shown above

· Location and relationship with other activities and sensitive environments (residential areas, harbour)

· Materials and equipment to be used

· Availability of appropriately trained staff

· Maintenance of equipment, including PPE

· Scheduling (including consideration of expected blasting time, recoating time and site clean-up)

· OHS considerations (securing boundaries, safety signs, PPE requirements etc)

· Inspections of floating dock sump and wharf tank prior to commencement of work and at regular intervals during the project

· The feasibility of using screens or enclosures to control dust emissions during dry grit blasting

· Collection, treatment and off-site disposal by an approved contractor of spent grit, abraded paint and wastewater

· Availability of emergency equipment

Note that specifications cannot be changed without prior approval from the PCU.  If any issues arise during project planning, a PIR is to be raised and sent to the PCU.

During production, the following forms must be completed:

· FORM-051 Paint Record – This form is to be used to record details of all activities that took place during the project (even when the customer has not specifically requested this information).  Additional information that is required which is not on FORM-051 is:
· A statement that the correct surface preparation was achieved

· Quantity and date of TBT used per day (to enable compliance with Permit 1606 issued by the National Registration Authority for Agricultural and Veterinary Chemicals).
· FORM-272 Daily Dew Point Sheet – This form is only to be used when the Supervisor feels it necessary to record additional weather conditions to those required on FORM-051. 
· FORM-XXX Dust Inspection Sheet – This form is to be completed by the Supervisor in charge whenever paint removal is taking place by grit blasting (to enable compliance with Conditions U3.1 and U3.2 in Waste Discharge Licence 4333 issued by the NSW EPA). 

Verification/witness points are to be notified to the PCU in the required timeframe. 

Environmental Monitoring

As noted above, during all paint removal activities involving grit blasting, FORM-XXX is to be completed.  This form requires the Supervisor or Operator to undertake 2-hourly inspections of dust emissions from paint removal activities, at the Dry Dock as well as at the site boundary.  Should any visible emissions be observed travelling off-site, activities at the dock must be modified to minimise dust emissions and dust levels at the site boundary be closely monitored until no visible dusts are observed. Work modification could mean (for example) switching from dry grit blasting to water blasting, shifting the work area from higher levels on the superstructure to lower levels on the hull inside the dry dock, or stopping external work and concentrating on internal activities until meteorological conditions become more favourable.  Any remedial actions taken, and an assessment of their effectiveness, should be logged on the FORM-XXX.  At the end of the job, the completed FORM-XXX is to be included in the Job Pack, with a copy also forwarded to the Environmental Officer.

Wind speed and direction are continuously logged by the anemometer at Building 68 and can be used to confirm the observations logged on FORM-XXX if required.  These records are held by the Environmental Officer.

Stormwater/Wastewater Management – Captain Cook Dry Dock

The side drains on the dock must be cleaned regularly and the contents disposed of at an approved EPA site.

Stormwater/Wastewater Management – Floating Dock

For water blasting, the sump side valves must be open, sump pump operational and the wharf holding tank checked to ensure there is sufficient remaining capacity prior to starting work.  Disposal contractors should be commissioned to empty the tank when it reaches 80% capacity.

The floor of the Floating Dock must be clean prior to the dock being lowered.  No materials are to be allowed to contaminate the harbour waters.  All used water and grit blasting materials and residues are to be treated as contaminated waste and must be disposed of at an EPA approved site.

OHS Monitoring

Group Coordinators are to provide the Health Centre with details of all personnel involved in preservation activities.  The Health Centre will then involve these staff in a health surveillance program that will include the following:

· Physical assessment

· Exposure History

· Specific health investigations as required

· Use of PPE

· Other methods of hazard control

The above details and any other relevant information is to be recorded on the individual’s medical file.

4 RESPONSIBILITIES

Group Coordinators

· Placing warning signs at the boundary of the hazardous work space

· Developing a project plan and ensuring a risk assessment is carried out and documented for each project

· Completion of FORM-051 (Paint Record) for all preservation work and completion of FORM-272 (Dew Point Record) when the Supervisor feels it necessary to record additional weather conditions to those required on FORM-051.

· Arranging availability and maintenance of appropriate PPE for preservation work

· Providing the Health Centre with details of all personnel involved in preservation activities

· Ensuring that harbour protection filtering boxes are fitted to the correct points in the dry dock 
· Ensuring that the sump side valves at the Floating Dock are open, the sump pump is operational and the wharf holding tank is empty prior to starting water blasting

· Ensuring that the floor of the dry dock has been cleaned prior to flooding and that side drains are cleaned regularly 
· The disposal of waste materials from Garden Island as requested by Project management using EPA approved operators 

· Ensuring that dust inspections are undertaken in accordance with FORM-XXX whenever paint removal activities involving grit blasting, needle gunning and/or water blasting are undertaken

Environmental Officer

· The maintenance of monitoring records

5 RELATED DOCUMENTS

· SOP-128 - Risk Management

· SNP MDFE 09/Rev 2 - Grit Blasting

· SNP MDFE 11 - Vacuum Blasting

· SNP MDFE 12 - Hydro Blasting

· Abrasive Blasting Regulation (NSW)
· Environmental Hazardous Chemicals Act, 1985
· Occupational Health and safety (Commonwealth Employment) Act, 1991
· Spray Painting Regulation (NSW)
· National Model Regulations for the Control of Hazardous Substances in the Workplace, 1994. 

6 DEFINITIONS AND ACRONYMS

Definitions

Preservation
All activities associated with the protection of a surface including preparation, blasting, painting, metal spraying etc.

Acronyms

EPA
Environment Protection Authority

SPO
Standard Operating Procedure

PCU
Project Control unit

PPE
Personal Protective Equipment

OHS
Occupational Health and Safety

PIR
Problem Identification Report
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