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1.0 Executive Summary 

Preservation and storage works to the Galmoy Lead / Zinc Plant, as per the recommendations of the 

Inspection Report dated 31/8/2018 were undertaken by Siteforce Australia in Darwin in the period 

19th to 24th November 2018. 

The majority of recommended actions have been carried out along with a number of additional actions 

deemed high-priority to protect the plant’s value. These will likely contribute to maintaining the 

relative value of the plant items individually and as a whole for a further approximate 12 months 

storage. 

Those recommendations from the August Report which have not been carried out were typically not 

proceeded with due to technical limitations and/or an assessment of the cost / benefit ratio. 

Works were completed efficiently despite the at-times hot and humid weather conditions and without 

injury or incident.  

 

The more detailed inspection of the Galmoy Plant carried out as part of these works has reinforced 

the view that whilst storage to date has not resulted in a significant deterioration of the plant, further 

extended storage of the plant (beyond ~12 months) in its present situation and circumstances will 

likely lead to an accelerating loss of value. 

Containers have in some cases reached the end of their effective life in terms of waterproof storage, 

and others are approaching this state. With container integrity deteriorating, this in turn leads to a 

deterioration of the items within. 

Whilst the plant is in a surprisingly good condition given the period of storage and the aggressive 

climate, it is a reasonable conclusion that the longer the plant continues to be stored under the 

present conditions, it is likely that both the rate of loss of value will accelerate and, the cost of any 

refurbishment will increase. 

 

It is therefore the principal recommendation of this report that Meridian Minerals give consideration 

to the future of the Galmoy Plant, as continued extended storage under the present conditions may 

not be in the best interests of maintaining the value of the asset. 
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2.0 Introduction 

Following on from the inspection conducted in August 2018 on the Galmoy Lead / Zinc Plant which is 

in storage in Darwin, Meridian Minerals engaged Siteforce Australia to carry out the Short and 

Medium-Term Storage recommendations contained in that report. 

These recommendations were as follows: 

Immediate short-term actions: 

• Relocate SAG Mill ring gear guards (light sheet metal items) inside warehouse. 

• Relocate fibreglass tanks 09-035 & 09-045 inside warehouse. 

• Zinc Filtrate Surge Tank 09-014 – invert and secure with cyclone tie-downs. 

• Relocate Container XXXX296070-1 (open top gross weight ~18t) inside warehouse to prevent 

further ingress of water. 

• Review and reinstate / upgrade existing tie downs and general security of externally stored 

items as necessary. 

Medium-term actions: 

• Vegetation and debris which has accumulated in several of the Floatation Cells should be 

removed to minimise the risk of corrosion in those areas. 

• The Lime and Soda Ash Silos (10-005, 10-006) and Sulphuric Acid Tank (09-007) should be 

lifted and placed on suitable timber dunnage to minimise ground contact and resulting 

corrosion. 

• The Lime and Soda Ash Silos should be positioned to facilitate drainage of water out of the 

units. Existing loose scale and debris should be removed from inside. Open ends of silos should 

be covered with well-secured plywood. 

• Large structural steel sections which are currently ‘web flat’ should be repositioned to 

minimise catch points for water and debris. This may require the installation of additional 

temporary bracing to ensure the sections are stable when moved into the vertical. 

• Stability of structural steel items stacked on top of containers should be evaluated and 

rectified as necessary. 

• Denso tape protection of the SAG Mill ends flanges should be replaced. 

• Various open-top tanks should be inverted and placed on suitable dunnage to avoid 

accumulation of water and debris inside the tanks. 

• Spare mill motors to have 240v supply connected and maintained to heater coils. 

• Refresh Plant ID markings on breakbulk items. 

• Container CBHU316532-5 (mill components) be unpacked and items be further preserved and 

stored inside the warehouse due to their high-value. 

• Container XXXX296070-1 (backfill rake drive components) be unpacked and works undertaken 

to appropriately preserve high- value items. Care will need to be taken with the clean-up and 

preservation of the ring gear in order to avoid damage to the gear teeth (recommend a 

cleaning method which has low abrasion). 

• Container CAXU296496-7 be unpacked and items receive additional preservation and 

alternative storage. 

• An assessment of the contents of those containers which were not viewed as part of this 

inspection be conducted and any necessary remedial actions identified as a result undertaken 

to maintain any high-value contents. 

• Placement of moisture absorbing material inside closed containers. 
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• Further investigation and treatment of insect infestation associated with moulded rubber 

components by a pest control contractor. 

 

This Report summarises the actions taken with respect to the above recommendations in the period 

19th – 24th November 2018. 

This period of time coincided with the ‘buildup’ to the northern wet season. As a result, high 

temperatures and high humidity conditions were experienced. There were also two periods of rain 

during which crane work became unsafe and resulted in about 2 hours lost time.  
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3.0 Storage & Preservation Recommendations Carried Out 

Utilising a small locally-sourced labour team, together with local crane and hire equipment, under the 

direction of Brendan Dwyer, the following works were carried out. 

The use of a larger crane (90t capacity) than originally suggested greatly increased efficiency through 

less relocation of both crane and plant items. This allowed the crane works component to be 

completed in two days. 

(Recommendations from August Inspection report are shown in italics followed by a description of the 

action/s taken). 

 

3.1 Immediate short-term actions 

 

• Relocate SAG Mill ring gear guards (light sheet metal items) inside warehouse. 

These items were relocated inside the warehouse. 

• Relocate fibreglass tanks 09-035 & 09-045 inside warehouse. 

These items were relocated inside the warehouse. 

• Zinc Filtrate Surge Tank 09-014 – invert and secure with cyclone tie-downs. 

This tank was laid on it’s side on timber dunnage and wedged to prevent it rolling, rather than inverted 

which would have proved unstable. 

• Relocate Container XXXX296070-1 (open top gross weight ~18t) inside warehouse to prevent 

further ingress of water. 

This container was unpacked as part of the medium-term recommended actions. 

• Review and reinstate / upgrade existing tie downs and general security of externally stored 

items as necessary. 

Equipment tie-downs were reviewed and generally considered adequate, taking into account actions 

taken to secure / relocate items as noted elsewhere in this report 

 

3.2 Medium-term actions: 

 

• Vegetation and debris which has accumulated in several of the Floatation Cells should be 

removed to minimise the risk of corrosion in those areas. 

To the maximum extent possible given some limitations on the site, accumulated debris inside several 

of the Floatation cells was removed. This revealed that whilst there was staining to the surface coating 

on the floor of the cells, there was little or no additional corrosion evident compared to cells which 

did not contain debris. 
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Fig 1: Flotation cell floor after removal of debris 

Numerous overhanging and fallen branches from adjacent trees were cut and removed, however due 

to the presence of a sizeable colony of aggressive biting ants in the trees, this work proved hazardous 

and was suspended. If longer-term storage is contemplated, consultation with the property owners 

regarding vegetation control would be advisable. 

 

• The Lime and Soda Ash Silos (10-005, 10-006) and Sulphuric Acid Tank (09-007) should be lifted 

and placed on suitable timber dunnage to minimise ground contact and resulting corrosion. 

These units were lifted and placed on timber dunnage. This work took several hours to complete due 

to the proximity to adjacent power lines influencing the lift technique and the need to roll one silo 90 

degrees to facilitate improved internal drainage. 

Despite their lengthy contact with the ground, the appeared to be mostly only staining of the surface 

coating evident.  

 

Fig 2: Area of Lime Silo which had previously been in contact with the ground 
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The soil in this area of the yard is extremely soft. Therefore, it is likely that the timbers will sink into 

the ground over the next 12 – 18 months. 

 

• The Lime and Soda Ash Silos should be positioned to facilitate drainage of water out of the 

units. Existing loose scale and debris should be removed from inside. Open ends of silos should 

be covered with well-secured plywood. 

The silos were placed on timber with fall to an open nozzle at the head-end of each silo. As noted 

above, it was necessary to rotate one silo 90 degrees to achieve this. These nozzles will allow bulk 

water to drain, however because of the configuration of the silos, it is likely a small quantity of water 

would still pool for a period of time inside the silo. This would be minor compared to the previous 

situation. 

Some aggressive corrosion which has resulted in complete rusting through in several small areas 

around the silo top hatches was noted. The circumstances which caused this situation now having 

been rectified, further rapid deterioration will be slowed, however repair works to these areas will be 

necessary as part of any refurbishment scope. 

 

Fig 3: Corrosion around the top hatches on the Lime Silos is advanced and will require repair 

 

Large openings on the silos were capped with plywood; the purpose was not to make the silos 

watertight, but rather reduce the ingress of larger debris and bulk water from rain events. Given the 

large changes in condensation levels in Darwin during the wet season, it is far better to allow some air 

flow and thereby limit condensation accumulation. 
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Fig 4: Open ends of lime silos were capped. Timber dunnage under Silo is also visible. 

 

• Large structural steel sections which are currently ‘web flat’ should be repositioned to minimise 

catch points for water and debris. This may require the installation of additional temporary 

bracing to ensure the sections are stable when moved into the vertical. 

Primarily these sections were the large roof beams from the mill building and were stacked flat, both 

on the ground, and on top of containers. Each of these beams weighed 3 tonnes. There were also a 

number of smaller sections in a similar situation. 

These were progressively repositioned so that the webs were in the vertical plane, thus facilitating 

much improved drainage of water. Where deemed appropriate sections were secured to minimise the 

risk of them toppling over.  

 

Fig 5: Mill Building roof beams after relocation 

 

The relocation process revealed the full extent of the more advanced corrosion on these sections 

when compared to those which had not been exposed to the same conditions. 
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Fig 6: Most extensive (L) and more typical (R) surface corrosion on Mill Building roof beams due to 

water pooling 

 

With the situation now rectified, the corrosion rate should slow, however it is likely these sections will 

require additional attention during any blasting and painting works. 

 

• Stability of structural steel items stacked on top of containers should be evaluated and rectified 

as necessary. 

Large structural sections stacked on top of containers had become unstable and had been placed in a 

manner which allowed water and debris to pool in the webs of the sections. Their presence has also 

been contributing to the deterioration of the containers themselves by way of physical damage and 

contact corrosion. 

These sections were repositioned on fresh timbers and with their webs in the vertical plane. Heavier 

sections were relocated to ground level. 

 

Fig 7: Beams stacked on top of containers have been repositioned or brought to ground level 
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• Various open-top tanks should be inverted and placed on suitable dunnage to avoid 

accumulation of water and debris inside the tanks. 

A total of five open top tanks were inverted and placed on timber dunnage. A further three open top 

tanks were not inverted as they would have been unstable in this position, however their configuration 

is such that accumulation of water is minimal and there were no signs of advanced corrosion having 

occurred. 

 

Fig 8: Open top tanks inverted 

 

• Container XXXX296070-1 (backfill rake drive components) be unpacked and works undertaken 

to appropriately preserve high- value items. Care will need to be taken with the clean-up and 

preservation of the ring gear in order to avoid damage to the gear teeth (recommend a 

cleaning method which has low abrasion). 

All items were removed from this container and transferred into the warehouse for storage. A 

combination of ingress of water into the container, and condensation buildup on those on those items 

which were plastic-wrapped, has resulted in increased surface corrosion, however inspection 

determined all items were inherently sound. 

 

Fig 9: Some of the Backfill Rake Drive components after removal from container 
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As a trial exercise, one of the pinion gears was cleaned using a brass-bristle wire brush and solvent. 

With moderate effort the surface corrosion was largely removed, though some staining and shallow 

pitting did remain. It is felt that these items will be fully serviceable following a similar manual exercise 

or wet-soda ash blasting (or similar) during refurbishment. Dry abrasive blasting of these gear 

components is not recommended. 

 

Fig 10: Pinion gear after cleaning 

The pinion gear in question was subsequently coated with corrosion preventative (Tectyl).  

The remaining pinion gear and ring gear which are in a similar condition had no action taken. It was 

felt that now they had been removed from the container environment, any corrosion activity was 

likely to slow and to carry out further works would be crossing into the refurbishment scope. 

 

• Refresh Plant ID markings on breakbulk items. 

Breakbulk Plant identification was checked and refreshed as necessary. 

 

• An assessment of the contents of those containers which were not viewed as part of this 

inspection be conducted and any necessary remedial actions identified as a result undertaken 

to maintain any high-value contents. 

All containers onsite were opened and inspected, including those inspected in August. This resulted in 

some additional high-value items being identified as requiring urgent action and a re-evaluation of 

some of the previous recommended actions. It also identified a need to carry out some additional 

work to improve the integrity of a number of containers themselves.  

These issues are outlined in Sections 4 & 5 below. 
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4.0 Storage and Preservation Recommendations Not Performed 

The following actions recommended after the August inspection were ultimately not completed due 

to the reasons outlined: 

• Denso tape protection of the SAG Mill ends flanges should be replaced. 

Attempts were made to place new Denso tape on the exposed underside of the flanges, however due 

to the high humidity conditions the tape would ultimately not adhere. 

Inspection of the underside of the flanges did not reveal any notable corrosion, therefore this work 

was deemed not to be high priority. If the flanges are to be relocated consideration should be given 

to applying additional protection at that time. 

 

• Spare mill motors to have 240v supply connected and maintained to heater coils. 

Closer inspection indicated that the three spare mill motors do not appear to have a heater circuit 

terminated to the external junction box, therefore connection of a 240v supply is not practical in their 

current situation. 

Given the motors remain sealed and have been stored in a situation with good airflow around the 

units, significant deterioration of the windings is not anticipated as a result of the lack of a heater coil 

current, though is not beyond the realms of possibility. 

During inspection a fault was noted in one of the 240v extension leads supplying power to the other 

mill motor heater coils – this lead was replaced. 

 

• Container CBHU316532-5 (mill components) be unpacked and items be further preserved and 

stored inside the warehouse due to their high-value. 

These items were inspected and there has been no further deterioration since the August inspection 

and preservation works carried out then. Due to other higher priority items having been identified and 

limited available warehouse space, a decision was taken to leave these items in their present location. 

The container integrity remains good and excessive internal condensation buildup was not observed. 

 

• Container CAXU296496-7 be unpacked and items receive additional preservation and 

alternative storage. 

Again, due to higher priority items having being identified, limited available storage space and the 

good condition of this container, this work was not proceeded with. 

Unpacking this container would have been a highly manual and time-consuming exercise due to its 

position and lack of access, so the cost-benefit ratio would have to be questioned at this point in time. 
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• Placement of moisture absorbing material inside closed containers. 

The preferred type of moisture absorber for containers (those sent with the original shipment) could 

not be sourced in Darwin (local supplier declined to order when requested). Sourcing and shipping in 

from elsewhere would have been cost and time prohibitive. 

Alternative types of moisture absorbers available do not have the absorption capacity to prove useful 

given the container volume and large humidity changes which occur, particularly during the Wet 

Season. 

Deterioration in the integrity of some containers is increasing the volume of air / humidity changes, 

thus absorbers would likely be overwhelmed in such situations. 

Therefore, it was considered the cost of sourcing sufficient moisture absorbers was difficult to justify 

against the limited benefit to be gained. 

 

• Further investigation and treatment of insect infestation associated with moulded rubber 

components by a pest control contractor. 

Rubber components were inspected, and some of those which have been attacked previously were 

removed from their container. Other components appeared unaffected. 

No active insect infestations were observed, however evidence of termite activity in a number of 

containers was noted (tracking, timber attack etc). 

Termites are endemic in the area and evidence of their presence was all over the site including the 

warehouse building structure itself. 

Given the number of containers and the fact that they have already been exposed to attack for a 

number of years, it was felt there would be little value in further pest control treatments.  

Treatment now may also cause difficulties for refurbishment or unpacking if that were to occur in the 

near future through chemical residue and contamination concerns. 

 

• Large structural steel sections which are currently ‘web flat’ should be repositioned to minimise 

catch points for water and debris. 

Four large mill building beams and several crane runway beams, presently stored near the site front 

gate could not be accessed and repositioned due to their close proximity to overhead power lines. 

Safety considerations did not allow the use of a crane within this area, and to access the beams by 

other means would have required the temporary relocation of at least six or eight containers, for 

which there is no available remaining space in the yard.  



Galmoy Lead / Zinc Plant Preservation & Storage Works November 2018 

 

Page 15 of 20 Commercial-in-Confidence Meridian Minerals 

  

Fig 11: These sections could not be repositioned due to access limitations 

Therefore the cost / benefit and practicality of such works was taken into account and they were left 

in their present position. More aggressive corrosion will still continue to occur on these items however 

it is likely the items will still be recoverable during refurbishment should it occur in the next 12-18 

months. 

The crane runway beams are less affected as their webs are open-ended. 

 

A stack of zinc leach bridge sections which has been laying flat and consequently accumulating water 

in the webs of the sections was not relocated due to access and time restraints. The cost of doing so 

was considered high versus the relative low value of these particular items. 

 

Fig 12: Zinc Thickener Bridge frames (photo taken during inspection 22/8/18) 
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5.0 Additional Works Carried Out 

As a result of the more extensive inspection of containers, the following additional works were carried 

out: 

• Container TRLU3021180 

This was found to contain three mill gearboxes and some other high-value gearboxes, pumps and 

valves. Significant deterioration of the container integrity has resulted in large volumes of water 

entering, leading to some aggressive surface corrosion of the components. 

 

Fig 13: Contents of Container TRLU3021180 when opened 

The timber skids on which the gearboxes are mounted had also deteriorated and, in some cases, 

started to break down structurally. 

All items were removed from the container and relocated to the warehouse. 

Mechanically the items remain sound and the integrity of seals etc did not appear to have been 

breached. Externally however the items have deteriorated more significantly than their counterparts 

which have been stored in the warehouse all along. With the change in environment, the deterioration 

should slow. 

 

Fig 14: Corrosion on gearboxes 
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• Mill Components 

Several containers were found to have mill baseplates placed in them without adequate preservation 

or dunnage. As a result, some quite aggressive corrosion has occurred to the machined mounting 

surfaces. 

 

 

Fig 15: Mill baseplate corrosion 

Some other mill components were in the same containers and were being affected by the ingress of 

water. 

 

Fig 16: Mill bearing seal retainers – boxed but affected by surface corrosion 
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These components were removed to the warehouse. The change of location should slow the 

corrosion. No preservation works were carried out to these items; particularly with respect to the mill 

baseplates it would have little value given the degree of scale. The items need to be abrasive blasted 

which would be crossing into the refurbishment scope. 

 

• Container integrity 

During the inspection, approximately 20 containers were identified as having holes in their roofs, 

allowing the ingress of rain. These ranged from pin-holes to fist-sized penetrations. 

Works were undertaken to seal various holes with fibreglass matting and a bitumen-based sealing 

compound which proved successful, however not all holes could be reached due to access limitations 

and safety considerations. Approximately 10-15% of identified holes remain unsealed. 

 

Fig 17: Typical container roof holes and the resultant damage to both contents and floor from water 

ingress 

 

• SAG Mill shell 

The SAG Mill shell had timber dunnage replaced to lift the shell clear of the ground. 
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6.0 Conclusion  

The majority of recommended actions have been carried out along with a number of additional actions 

deemed high-priority to protect the plant’s value. Combined, these will likely contribute to 

maintaining the relative value of the plant items individually and as a whole for a further approximate 

12 months storage. 

Those recommendations from the August Report which have not been carried out were typically not 

proceeded with due to technical limitations and/or an assessment of the cost / benefit ratio. 

At the time of writing this report, final costings are yet to be determined, however it is likely the cost 

of the works will come in under budget. 

Works were completed efficiently despite the at-times hot and humid weather conditions and without 

injury or incident.  

 

The more detailed inspection of the Galmoy Plant carried out as part of these works has reinforced 

the view that whilst storage to date has not resulted in a significant deterioration of the plant, further 

extended storage of the plant (beyond ~12 months) in its present situation and circumstances will 

likely lead to an accelerating loss of value. 

Containers have in some cases reached the end of their effective life in terms of waterproof storage, 

and others are approaching this state. With container integrity deteriorating, this in turn leads to a 

deterioration of the items within, as was evidenced by the condition of the gearboxes etc removed 

from Container TRLU3021180. 

There is a noticeable difference in the condition of containerised items and those which have been 

stored within the warehouse; the latter being generally in an ‘as-shipped’ condition. 

Additionally, the longer items such as gearboxes and electric motors are stored, the more likely it is 

that condensation will begin to have a deleterious effect on the equipment. Even though gearboxes 

have been refilled and sealed, moisture ingress still occurs over long periods, especially with high 

temperatures and large humidity changes.  

Those large items which were painted and have been stored externally are showing signs of the 

surface treatment approaching the end of its serviceable life. That it has lasted this long in a very 

aggressive climate is somewhat of a testament to the products used and their application. 

Unpainted items which have been stored externally are corroding at a rate to be expected in this 

environment, except for the noted instances where water and debris have been able to accumulate 

leading to more aggressive corrosion in some areas. 

 

Whilst the plant is in a surprisingly good condition given the period of storage and the aggressive 

climate, it is a reasonable conclusion that the longer the plant continues to be stored under the 

present conditions, it is likely that both the rate of loss of value will accelerate and, the cost of any 

refurbishment will increase. 
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7.0 Recommendations 

Given the Conclusions outlined above, it is the recommendation of this report that Meridian Minerals 

give consideration to the future of the Galmoy Plant, as continued extended storage under the present 

conditions may not be in the best interests of maintaining the value of the asset. 

It is the view of the author that there are a number of options in this respect, and Siteforce Australia 

remains available to contribute to any further discussions in that regard, or on any aspects of this 

report, should that be of assistance. 

 

 

Brendan Dwyer 

28 November 2018 

 

 

8.0 Disclaimer 

The opinions and recommendations contained in this report are those of the author. Siteforce 

Australia, Construction & Project Services Pty Ltd and Brendan Dwyer provide no warranty in relation 

to the findings or recommendations contained in this report. 

Any actions taken in relation to, or based on, the content of this report, are taken at the Client’s own 

risk. Further engineering and construction advice should be sought with respect to specific project or 

other requirements and the intended usage of the plant. 


