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1. Introduction 

1.1 General 

It was envisaged for the Cooktown Foreshore and Webber Esplanade Revitalisation to 

incorporate a beach themed secure swimming facility (Lagoon) as well as a Marina Precinct.  

The Tidal Lagoon has been designed to be a self-flushing system with sandy bottom. 

GHD has been engaged by Cook Shire Council to carry out a review of the serviceability of the 

Marina and Saltwater Tidal Lagoon. Specifically, in relation to; 

 Water Quality Testing to the Lagoon 

 The sheet pile installation 

 The usability of the Marina 

 Water inflow and outflow to the Lagoon during tide cycles and the subsequent erosion 

and damage to surrounding ground and structures. 

1.2 Scope of work 

1.2.1 Water Quality Testing 

GHD undertook three rounds of water quality monitoring to capture the full tidal variability within 

the lagoon and to check the following; 

 Reviewing the parameters to be sampled  

– Biological: enterococci, E coli, marine algae, parasitic schistosome flat worms (and 

others), 

– Other biological contaminants that would persist and breed in salt water and would be 

indicative of poor water quality (arising from limited circulation/flushing).  

– Meeting the ANZECC guidelines for testing for recreational water quality: coastal and 

estuarine waters and also DEHP guidelines. 

Sampling involved the following methodologies. 

 Two sites in the lagoon. 

 Two replicate samples at each site. 

 Total of four samples for each tidal event.  

 Sampling events comprised the following (three events over a month) to capture 

variability in the lagoon owing to tidal fluctuation: 

– Mean high water spring 

– Mean low water spring 

– Neap 

 Total of 12 samples 

In-situ sampling with a multi-parameter water quality meter was also undertaken.  

Samples were packed on ice and returned within the required timeframe to SGS/ALS 

laboratories (both NATA accredited) for testing for biological and basic physico-chemical suites. 
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For licencing purposes, DEHP may possibly ask for as many as 24 sampling events, including 

off shore sampling from the flushing point to characterise the receiving environment in that 

locality.  If this is requested, a different suite of parameters is required, and a program can be 

tailored that specifically meets licencing requirements.  

The sampling regime undertaken is one that that is compliant with identifying the health (or 

otherwise) of water for recreational contact based on coastal and estuarine guidelines. 

1.3 Sheet Pile Wall to Lagoon and Marina 

GHD carried out a structural and durability assessment of the sheet pile wall, tie-backs and 

beam to estimate short and long term stability of the walls based on the available information 

and included; 

 Carrying out a site inspection to inspect the completed works and assess current 

condition. 

 Review of all provided information and the existing geotechnical information available 

 Carry out DCP Testing behind the sheet pile walls to determine density of the material 

 Review of sheet pile wall design and coatings/protection systems 

 Review of tie-backs and ground beams 

 Review the as-constructed information available to attempt to determine founding depths 

of the piles and if they are all founded on rock.  

 Consider any consequences of the overlying structures. 

 Consider the operation of the Marina and the coastal processes involved. This included a 

high level desktop assessment based on a risk based assessment only with a review 

against the Marina Code, AS3962. 

1.4 Water ingress into and out of the Lagoon 

During initial discussions the issue of the water ingress into and out of the Lagoon was 

discussed at length and inspected on site and as such we provide comment on the following; 

 Survey for a week for 8 hrs continuous monitoring per day (records taken every half-hour) 

comparing the water levels inside the lagoon and outside the lagoon were undertaken. 

This was carried out with the inlet pipe closed and under varying tidal ranges. 

 Level Survey of the Lagoon to determine volume and bed levels. 

 During the site inspection the observed inflow and outflow from the lagoon has been 

noted with comments on the likely areas of concern. 

 During the site inspection a visual inspection of undermining of any of the completed 

works was undertaken with comments on safety. 

 Estimation of the flow rates into and out of the lagoon based on the above with the inlet 

pipe open and closed and map the trends across the weekly tidal ranges. 
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2. Site Investigation Comments 

2.1 Saltwater Tidal Lagoon 

On the 16th of March 2016 representatives from GHD undertook the initial site visit and pre-start 

meeting on the Cooktown Webber Esplanade Revitalisation Project.  GHD met with staff from 

Cook Shire Council for a walkover inspection of the site.  The site inspection was between the 

hours of 11:15am and 1:15pm, and occurred in overcast weather conditions. 

The following observations were made with regard to this site visit. 

2.1.1 General Lagoon Area 

 The depths varied within the lagoon from approximately 2.7m to 4.2m deep from the top 

of the concrete capping beam to bed level, with the NW corner being the deepest area. 

Based on the top of the capping beam documented on the drawings received as being 

RL 3.0 AHD this put the bed level at the time of the inspection from RL 0.3m sloping 

down to RL -1.2m AHD from east to west. At the time of inspection, the water in the 

lagoon was running out with the tide. 

 Algae was noted floating in the lagoon area. 

 The lagoon has an inlet/outlet pipe with two concrete pits along its length and enters the 

lagoon at the deep end of the western return sheet pile wall. The outlet into Webber 

Esplanade is adjacent to the Marina sheet piled wall. The drawings indicate the pipe is 

900mm diameter. 

 The inlet/outlet pipe for the lagoon was closed at the time of the inspection, however the 

water level clearly rises and falls with the tide due to flow clearly evident around the 

Eastern end of the sheet pile wall. The IL of the pipe entering the Lagoon is noted as  RL 

-1.954 AHD.  As the top of the capping beam is RL2.95 to RL 3.0 AHD, the bed level at 

the deepest corner of the Lagoon was RL-1.2 AHD indicating that the inlet/outlet pipe was 

buried below the bed level. Refer Appendix B for Levels noted on drawing Sketch-7135-9 

Rev. A. 

 Scour generally from overland flows from the landside were observed, possibly due to the 

sand being exposed with no surface erosion protection (grass etc). 

 It was noted that there were a number of cracks up to 1-2mm wide generally in the 

concrete slabs. Likely due to curing and shrinkage issues. 

2.1.2 Lagoon Sheet Piles 

 The sheet piles at the end of the return western leg were observed having obvious 

surface corrosion. It appears the sheet piles in this area were made of off-cuts from the 

other driven sheet piles and have been welded together to form complete lengths due to 

a shortage in the purchased quantity. The quality of the butt welds are unknown and at 

some visible joints it appears the sheets must have only been butt welded on the inside 

face. Refer to Photos 4 and 6 in Appendix A. 

 The sheet piles only have protective coating to one side so it appears at the end of the 

return leg they put the coated side against the soil or the off-cuts used were uncoated. 

Refer to Photos 4 and 6 in Appendix A. 

 The sheet piles appear more out of plain and out of alignment in the NW corner which 

also coincides with the currently highest retained soil location. It is possible that the sheet 
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piles were driven to the currently observed geometry or that they have moved under load. 

Refer to Photo 9 in Appendix A. 

 The capping beam is cracking, likely due to shrinkage effects and possibly also due to 

movement of the sheet piles under load. There appears to be construction joints in the 

capping beam. The reinforcement and size of the capping beam indicate that it would not 

provide significant support for the sheet piles and loadings imparted. The Black & More 

drawings (7135-003 Rev. E & 7135-004 Rev. D, Refer Appendix B) indicates the 

reinforcement is limited to 8/N16 bars with N12 ligs. This is heavily under-reinforced for a 

structural element in this application with only minimum reinforcement included as defined 

in the Concrete Code AS3600. This minimum reinforcement requirement in AS3600 

provides a minimum limit the strength a beam may have based on its geometry and does 

not take into account the actual load the member must withstand. Refer to Photo 2 in 

Appendix A. 

 On the western return leg of the sheet piles there is a splash pad slab supported on 

screw piles and these are located over the tiebacks and concrete tieback beam (dead 

man) for the sheet piles. On the main (North) sheet pile run, a Pergola structure has been 

built over the tiebacks and dead man concrete tieback beam for a majority of its length 

with the Pergola slab butting against the capping beam. 

 There are understood to be anti-corrosion anodes below the water line, however these 

will not protect the sheet piles from about Mean Sea Level (MSL) and above so the piles 

are unprotected above this level other than the coating system to one side. 

2.1.3 300 Series Blockwork Retaining Wall 

 The lagoon is bounded on two sides with sheet piles. On the Sheet pile Western return 

leg, a 300 Series Blockwork Retaining Wall with high level slab foundations abuts the end 

of the sheet piles.  It appears there are steel dowels in the capping beam that provides 

the only means of joining the two separate wall types. Refer to CMG drawings 34428-S01 

& -S02 Rev. B, Refer to Appendix B). As the base of the retaining wall (RW1) is a 

maximum of 3m high and given the current bed level is 2.7m below the capping beam, 

the base of the retaining wall (RW1) at the sheet pile interface is only 300mm lower than 

the current levels and may be prone to undermining. The slab foundation of the retaining 

wall is noted to be stepped on the design drawings. 

 The durability of the blockwork is of concern for its application. Given its location, the 

grout would need to be specialised grout for this particular application due to exposure to 

salt water. Cover to reinforcement may also an issue. Given the masonry blocks are low 

strength 15-20 MPa and highly permeable, the cover to reinforcement may be unsuitable. 

Cover is noted as 75mm from the front face of the block. The shell or biscuit thickness of 

a 300 series block is 40mm and given its low strength and high permeability, the 

protection this gives to the reinforcement may be considered to be minimal. If ignored 

totally, this gives only 35 mm cover to the main reinforcement which is less than code 

requirements for this type of exposure. The corefill is noted as a high strength S50 grade 

concrete (which is not standard Masonry practice). While high strength grout has been 

used there would be concerns over how well the corefill was compacted into the blocks 

themselves, especially given the 3m height of the walls and possible low water/cement 

ratio. If voids are present, then some parts of the reinforcement would be effectively 

unprotected. While these bars are not the main structural bars (those being the inside 

face bars), degradation and corrosion will eventually affect the structural integrity of the 

wall. Refer to CMG drawing 34428-S02 Rev. B and Photos 4 and 6 in Appendix A. 
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 The design life of such a structure, based on the guidelines in AS 4678 – Earth Retaining 

Structures; indicate a requirement of 60 to 90 years and this asset life is doubtful based 

on the above durability issues. Also, in this application, regular inspection by Council will 

be required for the life of the structure. 

 A check of the 3m high blockwork wall against “standard designs” indicate that the wall, 

with only a 2.4m wide foundation width may have stability and overturning issues on 

saturated or unconfined sands. This is even more concerning given possible over-

crowding loads at the top of the wall in this public space. AS 4678 – Earth Retaining 

Structures; indicates a minimum 5 kPa surcharge load is applicable but should be 

assessed on a case by case basis. 

 There is no note of waterproofing behind the wall or any drainage. This may be covered 

elsewhere but this information was not provided to GHD. This may cause build-up of 

pressure behind the wall during falling tides 

 The retaining wall issues in terms of strength, durability and water proofing behind the 

wall is of concern. In addition, the compacted fill drawing notes behind the retaining wall 

do not reference any standard so it is unknown how this work was done or what materials 

used. 

2.1.4 Lagoon Seating Wall 

– The foundation of the lagoon concrete seating wall has been undermined on the 

eastern corner near the access ramp.  It was advised by Council that this is thought to 

have occurred due to overland flows from the land side.  However, it could be the 

combination of both this and losing material from around the sheet pile wall with the 

high tidal water flows through this area. In general, however, there appeared to be a 

lot of scour of sand generally from overland flows. Refer to Photo 5 in Appendix A. 

2.1.5 Access Ramp 

 The access ramp has undermined further (from previously supplied photos) and had a 

large void under it at the time of inspection. The access ramp slab is now cracking due to 

loss of foundation support and this damage will continue to get worse. Refer to Photos 5, 

7, 8 and 9 Appendix A.  

 The access ramp retaining walls have very shallow base slab footings and will likely also 

be undermining. It appears to be only 1.25m high so the base is at approximately RL 

1.75m AHD based on the design drawings.  Tidal flows are visibly flowing around the end 

of the sheet pile and under this footing. There appeared to be subsidence behind this wall 

which could be combination of tidal flows and/or the result of overland flow as this is near 

the low point of the site.  Tiebacks were exposed is this area so loss of material was 

clearly evident. Material could be being lost from this area and going into the voids within 

the rockwall directly adjacent to this area as there are understood to be gaps in the 

geofabric in this area. 

2.1.6 Marina 

 The marina sheet piles vary in height from 4.5m to 4.9m (from current bed level to the top 

of the capping beam) at the ends on the sheet piles to 4.4m along the main run of sheet 

piles. 

 On the eastern return leg of the sheet piles, the kiosk is over the concrete tieback beam. 

On the main sheet pile run (South face), the viewing mound to the Main Amenities 

Building is over the concrete tieback beam. It is possible that both structures and the 

filling works will surcharge and possibly result in settlement behind the wall. 
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 Our understanding is that the Marina requires 2m of water minimum at the lowest tide to 

allow for vessels and to provide enough clearance below. Therefore, AHD bed levels at 

minimum need to be RL -3.48m AHD. At present, assuming a RL 3.0m AHD level at the 

top of the capping beam, the depth of the marina varies between RL -1.4m to RL-1.9m 

AHD at the foot of the sheet piles. Low Astronomical Tide is RL- 1.48 AHD so at LAT, part 

of the current bed level will be exposed. Excavation needs to occur (and be maintained) 

to remove another 2m of material from this area, however it is understood rock has been 

hit at levels between RL -1.4m and – 1.9m AHD which put a halt on excavation works as 

this material could not be removed from a land based excavator, hence the current bed 

level within the marina is well above the required finished level for safe mooring. Refer to 

Appendix E for Survey provided by Council.  

 This could suggest that the sheet piles in this area are founding as high as RL -2.0m to 

RL – 3.0m AHD and may only be 5-6m long depending on rock strength and penetration 

into the rock achieved during driving. Refer to Section 3 of this report for further 

investigation on this issue. 

 There are signs of rusting above water level, especially around the clutches where the 

paint protection would have worn off due to rubbing during driving. Other observed areas 

of paint protection damage are at lifting points and during stacking and 

transporting/pitching.  It is unknown whether ‘Piling Contractor’ were asked to repair 

damage to the sheet pile paint due to the driving process. Refer to Photo 1 in Appendix 

A. 

 As mentioned earlier, the anti-corrosive anodes will not protect the sheet piles above 

somewhere around MSL so the piles are unprotected above this level.  

 It was observed the rubber fender strips are falling off the sheet piles in some places. 

Refer to Photo 1 in Appendix A. 

 The capping beam is cracking, likely due to shrinkage effects and possibly also due to 

movement of the sheet piles under load. There appears to be construction joints in the 

capping beam. The reinforcement and size of the capping beam indicate that it is not 

intended to be a load carrying member. 

 It is understood from comments from Council that the Coast Guard are apprehensive 

about using the facility. 

 Advice was provided by Council that the anodes in the Marina are decomposing at a 

lower rate than the anodes in the lagoon. The anodes seemed to be placed very high in 

the tidal range. 

 The cap on one of the Mooring Piles was missing. Refer to Photo 3 in Appendix A. 

2.1.7 Rock Wall General Comments 

 The slope of the seawall rock batter at each end of the Marina appeared too steep to be 

stable based on the profile of the seawall elsewhere. To make this interfacing compliant 

will result in a closing of the mouth to the marina as the rock wraps around to provide a 

suitable slope. In addition, the rocks look poor quality and too rounded and appear to be 

low density volcanic rocks. Refer to Photo 3 in Appendix A. 

 Refer to Appendix A for photos taken during the inspection. 
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3. Sheet Piling Design and Information 

Gathering 

Once the site inspection was completed, GHD carried out a desk top review of all available 

information provided by Cook Shire Council. In addition to this information, GHD contacted the 

sheet pile supplier, and the ‘Piling Contractor’ who installed the sheet piles. 

The available information indicates that only a “Preliminary or Concept” Design was ever 

completed for the design of the sheet piles. Why this “Preliminary Design” was not progressed is 

not known. It appears this “Concept Design” was used as the “For Construction” drawings. GHD 

has not been provided with correspondence or Document Control to indicate how these 

documents were issued “For Construction”. In addition to this we have found that; 

 What was constructed is not consistent with the preliminary or concept designs. This 

design was further modified. 

 There are inconsistencies with the information that is available including final levels 

verses design levels, sheet pile numbers documented verses those finally used, sheet 

pile cut-off levels and more. Refer Appendix D for Council supplied lengths of wall and 

modified information supplied by ‘Piling Contractor’. 

It appears that the basis for the installation for the sheet piles was ‘Steel Supplier’ Drawing 114-

022-SK001 Rev. P3 dated 31 October 2013. Refer Appendix C. It is clearly noted on the 

drawing that it is a “Preliminary Design – For Discussion”. In addition to this drawing there is 

some correspondence between ‘Steel Supplier’, ‘Piling Contractor’ and CSC regarding the 

“design”. 

 

The following correspondence was located in relation to discussions on the “Concept Designs 

and Calculations”. Please note that GHD was not provided with the correspondence files and 

only a small number of emails were included in the information provided to us. 

 Refer Appendix C - Email from of ‘Steel Supplier’ to ‘Piling Contractor’ on 11 June 2013 

with a preliminary design of the sheet piles and further email from of ‘Piling Contractor’ to 

CSC in which The Contractor advised; 

o “Please see email below and information attached regarding the sheet pile for the 

berthing pen. It seems that we will be able to construct the wall with one row of 

bracing providing we can achieve the target pile toe penetration. I think it would be 

wise to have a contingency plan in place for areas where target penetration cannot 

be reached ie. second row of bracing or a toe beam. I will try and get some pricing 

for the berthing pen sheet pile and bracing back to you today. I will chase the FRP 

box section sheet pile suppliers again this morning. Any more Geotechnical 

information (or maybe even a probe) from the actual sheet pile wall location would 

be very valuable.” 

 Refer Appendix C - Email from ‘Steel Supplier’ to ‘Piling Contractor’ on 13 June 2013 and 

further email from of ‘Piling Contractor’ to CSC in which The Contractor advised; 

o “Please see details on Steel sheet pile for berthing pen below and attached. Do you 

want to supply and install the tie back system and concrete capping beam, or do you 

want us to do it? If we are going to proceed we can either engage an external 

engineer to design and certify the structure, or ‘Steel Supplier’ can do it for us for an 



 

10 | GHD | Report for Cook Shire Council - Webber Esplanade, Cooktown, 42/19491  

additional fee. They would probably ask a million questions. I am still chasing the 

FRP Box Section for the swimming enclosure.” 

 ‘Steel Supplier’ provided 3 concept drawings between 26 August and 31 October 2013 

with further preliminary design information. Dwg 114-022 SK001 

The outcomes of the questions discussed between ‘Piling Contractor’ and Council can be 

summarised as follows and the following comments made; 

 “Was there a contingency plan in place for areas where target penetration was not 

reached?” It seems from the photo evidence and the cut-off lengths that target 

penetrations were not reached in most areas. ‘Piling Contractor’, in an email to GHD on 

26 April 2016, have confirmed that the target depth was RL -3.0m LAT (RL-4.48m AHD) 

but it is unknown as to who advised this target depth. For the Marina this is only 1m 

below the required dredged bed level as outlined in Section 2.1.6.  

 “Was a second row of bracing or a toe beam installed?” Based on provided information 

and construction photos it was not. 

 “Was anymore Geotechnical information (or maybe even a probe) from the actual sheet 

pile wall location made available?” Based on provided information there appears that 

there was no more information available. 

 “Do you want to supply and install the tie back system and concrete capping beam, or do 

you want us to do it?” It is understood that Council carried out this work. GHD could not 

locate a certified design for this work. 

 “Was an external engineer to design and certify the overall structure employed?” Based 

on provided information there is no evidence of this. 

3.1 Fact Finding 

Further to the meeting in Cairns with DEHP on 27 April 2016, the following comments around 

the Contract and Design for piles/pile driving works were supplied by ‘Steel Supplier’, Director of 

Infrastructure Services, CSC, in an email to GHD on 4 May 2016: 

 “There was no formal design around the piling. ‘Steel Supplier’ provided an initial concept 

design on layout which was then altered by others and used for the initial layout. (Council) 

has previously provided query to ‘Steel Supplier’ on the legitimacy or certification on their 

design concept. ‘Steel Supplier’’s response was that the initial ‘design’ provided in no way 

constituted, or was intended to be, a legitimate or certified design.” Refer Appendix C for 

this email from ‘Steel Supplier’. 

 “There was no formal contract with ‘Piling Contractors’ for pile driving. I understand works 

were undertaken on a general rates basis, and that records of the pile driving simply note 

the piles as being driven into rock or refusal.” 

Further to this information which was provided by Council, our own independent investigations 

confirmed the statements made above and we followed up with the following questions via email 

and obtained the following responses via email. 

3.1.1 Questions Posed and Responses from ‘Steel Supplier’ 

The following are the first round of questions sent to ‘Steel Supplier’ via email on 26 April 2016 

with the response from ‘Steel Supplier’ received on 27 April 2016 stating that “‘Steel Supplier’ 

did not issue a certified design with ‘for construction’ drawings and RPEQ for this project.  None 

of our design details were ever finalised, and indicative concept sketches were only ever issued 

‘for discussion’”. They provided no other information in response to our questions. 
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GHD then followed up with a phone call to ‘Steel Supplier’ and obtained only verbal responses 

to some of the questions as follows. The discussion was with ‘Steel Supplier’ on 27 April 2016 

and please note that the responses quoted may not be word for word but the general implication 

of the response is given: 

Q. Please confirm the Sheet pile type, length, thickness and profile.  

 A “ArcelorMittal GU18N x 9.0m long”. The below figure shows the profile of this sheet 

pile. 

 

Q. Was the supplied information only preliminary? Not for construction? 

 A “‘Steel Supplier’ did not issue a certified design with ‘for construction’ drawings” 

Q. Did ‘Steel Supplier’ have the geotech report? 

 A. “Don’t believe so” (Design information sent by ‘Steel Supplier’ indicates a level of 

information was made available to ‘Steel Supplier’) 

Q. Did you know about the high level rock? 

 A. “Don’t believe so as per above” (Design information sent by ‘Steel Supplier’ indicates a 

level of information was made available to ‘Steel Supplier’) 

Q. Did ‘Steel Supplier’ think their sheet piles could penetrate into the rock and what soil 

parameters did they use for their preliminary design?  

 A “Depends on type of rock” 

Q. Was any water differential either side of the wall assumed?  

 A. “No, as only concept” 

Q. Why did you provide coating to one side only and what is the coating type and thickness?  

 A. “Normally would have coating, but depends on what is required. Not sure what was 

done” 

Q. Do you have details of the tie-rods (size, grade etc) and the coating system used.  

 A. “Not sure what is used. The sketch is only a concept.” 

A second round of questions was sent to ‘Steel Supplier’ on 12 May 2016 as per below and we 

received the following response (email dated 17 May 2016 from ‘Steel Supplier’). 

Q. Can I interpret your preliminary design as follows? Assumes 8m length. (Later changed to 

9m length by ‘Steel Supplier’). 
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Q. Retained height of 4.5m assuming 4.5m of gravel fill. Insitu conditions are 1m of silty clay 

over rock (Argillite) with assumed embedment into rock to be 2.5m. 

Q. There is a suggestion of an anchor at RL 3.5 (0.5m below top of wall) but I can’t see how this 

has been incorporated into the design as it appears that the design assumes a cantilever? 

Q. Were ‘Steel Supplier’ asked to complete the design and if so do you have any further 

correspondence/design that you have submitted? 

Q. Is it usual to have such a significant retained height with such a small over-all sheet pile 

length? Do you have examples of where you have designed similar works? 

Q. The geotechnical information which appears to have been provided to you was engaged by 

GHD and was not intended for use for sheet pile design. Do you agree that the critical elements 

that would need to be made in detailed design would need to confirm rock strength, drivability 

and achieved embedment without toe damage to the sheet pile? 

Q. Did ‘Steel Supplier’ provide any information regarding the tieback bars or tieback beam 

whether concept or otherwise? Your drawing nominates a tieback bar size and beam size but 

no reinforcement details. Again this is noted at preliminary only. 

Q. How critical is the 2.5m embedment length into rock in your preliminary assessment? 

Q. Were you contacted by ‘Piling Contractor’ during installation of the sheet piles to provide 

guidance if the nominated toe level from your preliminary design was not achieved?  

 A. “Thank you for your email. I have passed the email to senior management who will 

conduct a full review of this matter. To enable us to better understand the purpose of your 

investigation could you please provide more information on: 

o 1. What was eventually constructed? 

o 2. What issues are being experienced?  

o 3. The scope, members and objectives of your investigation.  

 A. “‘Steel Supplier’ look forward to providing all of the information requested in a 

transparent manner. We reiterate that all information provided by us was of a conceptual 

and preliminary nature and we were unable to complete the required detailed design due 

to a failure to receive the required information requested .For the purpose of 

understanding all the issues related to your investigation ‘Steel Supplier’ would like to 

meet with you and the relevant executives in charge of this investigation from Council or 

other organizations you have indicated are involved .Our Director would like to attend this 

meeting but will be overseas until May 27. Could you please advise if a meeting would be 

possible Monday 30 May.” 

As GHD was requested by Council to finalise our report from Draft issue to Final Issue, GHD 

forwarded the response to Council on 20 May 2016 and at this stage has left this issue to be 

resolved between Council and ‘Steel Supplier’ should Council wish to progress this discussion 

further. 

3.1.2 Questions Posed and Responses from ‘Piling Contractor’ 

The following figure was obtained from ‘Piling Contractor’ via email on 28 April 2016 with 

regards to embedment depths achieved for the Marina Area. We have been advised that there 

are no records for the Lagoon Area. 
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The following questions were sent to ‘Piling Contractor’ on 27 April 2016 with a response 

received via email on 28 April 2016. 

Q. Do you have a record of the coating type and thickness for the sheet piles? Was it applied to 

only one face? Can also confirm the details of the tie-

rods (size, grade etc) and the coating system used? 

 A. “The coating was applied to the front face only. It was Interzone 954 at 500 microns to 

the top 7 metres of sheet.  It was applied by ‘Steel Supplier’s applicator.” 

 A. “There was also an anode type CP system (Drawing 6545-002 Rev B) installed to 

protect the entire structure with special consideration to the back faces.  It was designed 

and supplied by Corrosion Specialists. I have attached some details FYI.” 

 A. “Installing the sheets and anodes was the limit of our scope. The client supplied and 

installed the tie back system and anchors. From memory ‘Piling Contractor’ had told me 

that he had recommended wrapping the tie back components with a Denso system 

although a grease filled tube was also discussed.” 

The following questions were sent to ‘Piling Contractor’ on 26 April 2016 with a response 

received via emails on 26 and 27 April 2016. 

Q. What were the outcomes of pile driving into the rock. 

 A “The bore logs were not deep enough to encounter the hard rock.  There was a boat 

ramp being constructed for TMR just upstream and the bore logs for that job showed hard 

rock at shallow depth.  The hard rocks were clearly visible near the worksite and at 

exposed locations nearby.  They are jagged and uneven which is why penetration depths 

vary.  We drove the piles through the slightly and moderately weathered rock until we met 

refusal on the hard rock.   We were surprised by how much penetration we achieved into 

the hard rock but needed to stop driving on refusal due to the risk of rolling the sheet piles 
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in the hammer or at the base. Attached details of our BSP SL30da hammer” Refer to 

Appendix D for Hammer Details. 

Q. Do you have any driving records.  

 A. “Inspection reports (it was noted that the inspection report provided by CSC isn’t the 

final version); Cut Off measurements (for part of Marina only); No record for Lagoon Area. 

I have attached a list of known pile cut off lengths for most of the Marina structure. I have 

not been able to find any new information on the Lagoon piling.” Refer to Appendix D for 

updated information provided by ‘Piling Contractor’ and the Original records provided by 

Council.  

 A. “The 4 Inspection Reports and the marked up layout I provided yesterday were correct. 

We completed all the cutting off of the sheets on the East wall of the berthing structure 

and started moving to the Baths on the 12th and 13th of December 2013.” 

 A. “As I said this morning the inspection reports and other paperwork was regularly taken 

from our site by the Superintendent for photocopying and this caused some confusion 

and duplication of documents. 

 A. “The Inspection Report you provided yesterday dated the 6/12/13 should be replaced 

with the final inspection report I provided dated the 28/11/13.   This is for the West Wing 

Wall.  Works commenced on the West Wing Wall about the 28/11/13 and finished about 

the 5/12/13.” Refer Appendix D. 

 A. “The Inspection Report you provided yesterday dated the 10/12/13 should be replaced 

with the final inspection report I provided dated the 10/12/13.  Please number the lots on 

this inspection report 10,11 and 12. This is for the East Wing Wall.” Refer Appendix D. 

 A. “Neither the Inspection Report dated 06/12/13 nor the Inspection Report dated 

10/12/13 that you provided yesterday are in our possession.” 

 A. “If it is helpful I could send you a disk with some of our photographic records for the 

project. This will give you the time line and may also help you understand the cut off 

levels etc.” 

 A. “Please see marked up drawing attached for location of the inspection reports. I have 

also attached a copy of the Generic Sketch for the layout and the Inspection Reports. 

Please note that dimensions relate to LAT, not AHD. Our target depth was RL –3.0.  Our 

target cut off level was RL 4.0. Refer Appendix D. 

 A. “The sheet piles used were ArcelorMittal GU18N x 9.0m long.” 

 A. “I have attached Typical Plan & Arrangement Section from ‘Steel Supplier’ and the 

CRC plan sketches for structures fyi.” 

Refer also to Photos 2 to 7 in Appendix F for the installation and cutting-back of the Marina and 

Lagoon piles. 

3.2 Construction Procedure 

With regard to the construction procedure of the sheet piles, the following process is understood 

to have been followed based on advice from Council and the available information on the 

drawings supplied: 

 9m long sheet piles were driven from an existing bed level of approximately RL -2.0m 

AHD with an original design assumed of RL 2.5m AHD to the top of the wall. For 

information, Highest Astronomical Tide Level is RL 1.72 AHD. It is understood that at 

some point the top of the wall level was changed to RL 3.0 AHD. 

file://///ghdnet/ghd/au/Cairns/Projects/42/19491/Document%20Transfer/Incoming/2016_04_26%20Giles/Generic%20sketch%20and%20Inspection%20Reports.pdf
file://///ghdnet/ghd/au/Cairns/Projects/42/19491/Document%20Transfer/Incoming/2016_04_26%20Giles/Cut%20Off%20measurements.pdf
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 The sheet piles were then backfilled to the underside of the tieback beam to RL 0.5m 

AHD. Given the wall height was increased it is likely they then filled to RL 1.0m AHD to 

retain the tieback beam base at 2m below the surface level.  If this is the case, the sheet 

piles were acting as cantilevers with 3m of fill behind them before the tiebacks were 

installed. The backfill has been noted as stabilised sand (cement/sand ratio unknown). 

Refer to Photo 8 in Appendix F for stabilised sand fill. 

 Tiebacks and concrete beams installed. Refer to Photos 9 to 12 in Appendix F. 

 Backfilled to underside of capping beam.  

 Installed reinforcement and poured capping beam. 

 The tie-back rods appear to be greased and fed into a HDPE small diameter pipe.  There 

was movement/play between the pipe and rod when it was shaken so there appears to 

be a void (gas filled?) between the tieback rod and inner surface of the HDPE suggesting 

the void is not fully filled. The design drawings call up the tie rods as Reidbar RB32 

diameter threaded bar with grease filled Polyethylene Sheath. 

3.3 “‘Steel Supplier’ Preliminary Design” 

As previously stated, it appears that ‘Steel Supplier’ have provided a preliminary design only 

and this has been used for Construction. Further comments in relation to this are: 

 The sheet piling supplier ‘Steel Supplier’ has a 4.5 maximum retained height restriction as 

part of their preliminary design.  However, it appears the wall height changed from RL 

2.5m AHD to RL 3.0m AHD. Based on a final adopted bed level in the Lagoon of RL-2.0 

AHD, the retained height required is 5m. 

 Similarly, it appears that currently the Marina Sheet piles are retaining nearly 5m of soil 

based on the un-dredged level. 

 To achieve a RL-3.48m AHD bed level in the Marina would mean a soil retained height of 

nearly 6.5m which is far in excess of the 4.5m in the ‘Steel Supplier’ Preliminary Design 

and possibly further than the toe that some of the sheet piles achieved during driving. 

 The sheet piles are noted on the design drawings as Arcelor Mittal GU18N sheet piles, 

9mm thick with fsy=290 MPa. 

 Detailed Design for the 1m x 1m tieback beam is not documented with overall dimensions 

only noted. 
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4. Sheet Pile Design Review 

The following information was supplied by ‘Piling Contractor’ and appears to be relatively 

consistent with the available information provided by Council and the following conclusions can 

be made; 

4.1 Summary of available information for Marina Area 

 Original Seabed level in the Marina area was approximately RL -1.48m to -1.98m AHD 

(LAT to -0.5m LAT). (The final required bed level of RL-3.48m AHD minimum was 

believed to be required for the Marina to ensure there was at least 2m of water depth at 

all times.) 

 Top of sheetpile was cut-off was advised at RL 2.52 AHD. (This appears to be 

inconsistent with the design drawings which indicate cut-off level should be 200mm below 

capping beam level (or alternately RL2.74m to 2.76m AHD as shown on Total Project 

Group Drawing CSC-03 A001 Rev.A, Refer to Appendix B). The top of the capping beam 

appears to be RL3.0 AHD. 

 The maximum cut-off length of some sheet piles is recorded as being up to 2.785m in 

length. 

From the information the following conclusions can be made; 

 For a supplied 9m long sheet pile and a finished required bed level of RL -3.48m AHD, 

the remaining minimum embedment length would be only 0.215m in places with a 

retained height required of nearly 6.5m. If the cut-off level was actually RL2.8m AHD 

there would be no embedment length and it would be 55mm above finished excavation 

level. 

 The average cut-off length from the information provided on western leg of the marina (23 

piles) is 1.9m with a Standard Deviation of 0.32m. If the piles are considered to be within 

+1 Standard Deviation of the Mean the average embedment depth for the entire wall 

could be as low as 0.5m to 1m when the desired bed depth is achieved. 

 The average cut-off length from the information provided on long leg of the marina (49 

piles) is 1.2m with a Standard Deviation of 0.54m. If the piles are considered to be within 

+1 Standard Deviation of the Mean the average embedment depth for the entire wall 

could be as low as 1m to 1.5m when the desired bed depth is achieved. 

4.2 Summary of available information for Lagoon Area 

 Original Seabed level in the Lagoon was approximately RL -1.48m AHD (LAT) 

 The top of the capping beam appears to be RL3.0 AHD and top of sheet piles is noted as 

RL 2.76m AHD on Total Project Group Drawings. 

 Lagoon finished bed level is approximately RL-2.0m AHD at the deepest area. 

 Embedment into rock achieved is unknown but the “concept design” appears to show that 

2.5m into rock is required.  

From the information the following conclusions can be made; 

 The required retained height is 5m compared to the “concept design” of 4.5m maximum. 

 If cut-off lengths of 2m or more were made, it is likely the embedment into rock could be 

as low as 1 - 1.5m or even less. 
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 Given there are cut-off no records for the Lagoon we can only assume this is a similar 

representation of the embedment in this area and the photo evidence indicates this is a 

reasonable assumption. It should be noted however that the Lagoon finished bed level is 

approximately RL-2.0m AHD so the embedment depths may be approximately 1.5m 

deeper than those noted above for the Marina and ranging from embedment’s of 2m up 

to 3m or more with a retained height of 5m. This however cannot be confirmed with the 

available information. 

4.3 GHD Review 

4.3.1 Critical Parameters 

GHD completed a computer model to try review the sheet pile wall based on the available 

information and to determine the level of sensitivity based on the critical parameter 

assumptions. Due to the significant retained height and very low embedment into the ground, 

the “concept design” is extremely sensitive to toe stability as the forces that need to be 

restrained are high. 

These critical parameters are; 

 The toe level and embedment into rock achieved. 

 There is no geotechnical information available to determine the strength of rock present. 

A drivability analysis of the sheet piles into this rock was not undertaken and could not be 

undertaken without further geotechnical investigations. Due to this if damage to the 

bottom of the sheet piles occurred during driving this cannot be determined without 

extracting some of the piles or by doing separate new pile driving and extraction to 

determine performance. Rock properties and the rock strength are critical assumptions 

that need to be made. The only Geotechnical Report available was a GHD engaged 

investigation for the design of a Seawall which was carried out in 2005. The GHD design 

was not used in the subsequent works carried out. This report from ‘Geotechnical 

Consultant’ is included in Appendix E. 

 The load in the tiebacks and tieback beam. 

 The tie-back beam is under-reinforced. From the photos it appears that there is N12 bars 

in each of the four corners of the beam. This is below the compliance requirements of 

AS3600 for minimum reinforcement and therefore minimum strength requirements. Given 

the low level of reinforcement available and the distance between the bars, this element 

could effectively act in a similar manner as an unreinforced beam. 

 The type and compaction levels of the backfill behind the walls. GHD carried out DCP 

testing behind the walls and found that the compaction behind the walls was variable 

indicating a lack of quality control. It is understood that the backfill is stabilised sand and 

the photos seem to confirm this. The “concept drawing” requests gravel backfill. At DCP1, 

DCP2 and DCP3 the backfill for the top 2.5m would be considered to be very loose to 

moderately compacted sand with no real indication of any cement binder. DCP4 was 

better ranging from loose to moderately dense. This indicates for the top few metres at 

least that very little binder is present and that the sand would not be equivalent to the 

“concept drawing” requests for gravel backfill at the locations tested. Refer to Appendix I 

for DCP results. 

4.3.2 GHD Model Findings 

Our findings for the model indicate that; 
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 The deflections GHD achieved in the wall are in excess of normal acceptable limits under 

the design working loadings given a retained wall height of 5m to 6.5m. The performance 

of the model is very dependent on the assumed embedment achieved into rock. Please 

note that currently the bed levels are higher than the proposed operational levels in the 

Lagoon and Marina and GHD have attempted to model the final operational case. With 

the current in-situ situation - site closed and further excavation ceased- the wall is not 

being currently loaded up to the design levels or retaining the required heights at this 

stage. Nonetheless and given the unknowns in the toe embedment penetrations 

achieved, the Factor of Safety in the current condition may be even lower compared to 

the theoretical. 

 The sheet piles themselves appear to be of suitable bending strength for ultimate load 

conditions unless embedment’s less than 1m into higher strength rock is achieved. In this 

case the toe of the sheet pile has very high stresses in shear and bending and will 

approach the ultimate yield stress of the sheets. 

 Given the height of the retained wall between 5m to 6.5m the walls do not comply with the 

original “concept drawings’. 

 The findings of the DCP testing indicate that a suitable effective shear parameter for the 

sand may be between 30 to 35 degrees and therefore the tie-back beam is within the 

failure zone and effectively provides little restraint. In addition to this the tieback beam is 

under-reinforced that its capacity is limited to that similar of an unreinforced section. 

 The capping beam will provide little extra capacity due to its low reinforcement levels and 

size to the sheet pile wall and is considered to be an aesthetic feature to finish off the top 

of the sheet piles. 

 It was advised that no differential pore pressure allowed for in the “concept design” so if 

the ground water on the back face of the sheet pile is higher than the free water surface 

in the lagoon or marina the force on the wall increases and there was no drainage to 

alleviate this. 

In summary the computer model of the sheet pile wall is extremely sensitive to the assumed 

inputs relating to toe founding depth into rock, the quality of the rock, the quality of the backfill 

and the restriction in strength of the tieback beam. This beam was also positioned within the soil 

wedge failure zone. Add to this the inconsistencies in the available documentation final levels, 

sheet pile numbers documented verses those finally used, sheet pile cut-off levels and retained 

heights. There is also a significant amount of information not available such as tie-back beam 

designs, why sand backfill rather than gravel was used and why such modifications were made. 
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5. Inflow/Outflow Analysis - Lagoon 

5.1 Lagoon Volume Calculations 

Based on Land Survey carried out in the Lagoon the following volumes were determined based 

on approximate tides. This coincided with GHD water testing investigations and estimates of the 

level in the Lagoon corresponding to that tide. The corresponding level in the Lagoon was 

estimated from the water level survey also undertaken.  

 At Low Tide; Lagoon Level estimate RL 0.3m AHD, Volume = 525m³ 

 At Neap Tide; Lagoon Level estimate RL 0.7m AHD, Volume = 700m³ 

 At High Tide; Lagoon Level estimate RL 1.2m AHD Volume = 950m³ 

Refer to Appendix G for the Land Survey. 

5.2 Estimated Flow Rates if 900 dia pipe was open 

The approximate flow in the 900 dia inlet/outlet pipe for different water level differences between 

inside the Lagoon and within the Inlet are; 

Head Difference Scenarios 

(m) 

Flow 

(L/s) 

0.25 700 

0.50 900 

0.75 1200 

1.00 1300 

From this information it appears that the inflow/outflow within the Lagoon would occur at a 

higher rate than the current situation (with pipe closed). The level difference within the Lagoon 

compared to within the Inlet (with pipe open) will be much less than the current readings with 

pipe closed. The water levels will equalise at a quicker rate and the likely different in levels will 

be less than 250mm. 

5.3 Estimate of Measured Inflow and Outflow with Inlet Pile 

Closed 

We have estimated the following from the flow monitoring data and storage values provided for 

the Webber Esplanade Lagoon. Refer to Appendix H for Water Level Monitoring Results. 

Date 

Max OUTFLOW from 

Lagoon (L/s) 

Max INFLOW into 

Lagoon(L/s) 

4/04/2016 -34.582 26.494 

5/04/2016 -37.650 44.343 

6/04/2016 -37.650 53.547 

7/04/2016 -36.813 52.232 

8/04/2016 -35.698 49.084 
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These flow-rates could be similar to a 200mm dia piping through the wall of the Lagoon. 

We have assumed in our assessment that there are major fissures in the reclaimed area 

between the Inlet and Lagoon waterbodies which are providing very high and direct hydraulic 

connection. 

A time lag of approximately 2 hours between water level variation in the waterbodies is noted in 

the recordings taken. 

The maximum hydraulic grade from the Marina to the Lagoon is in the order of 8% which is 

extremely high in terms of groundwater gradients. Whilst this can contribute to the formation of 

soil piping, which can increase the hydraulic connection between the Inlet and Lagoon, the 

varying levels between the Inlet and Lagoon over time is likely to be giving rise to cycling of flow 

direction. If there is soil piping this will be subject to mobilising of soil in both directions without 

necessarily fully forming a direct flow path through soil piping. In the absence of this cycling, the 

soil piping would progressively increase to form creating voids and potential undermining of the 

reclaimed area between the Inlet and Lagoon. The cycling may well be creating a stable 

condition without advancing soil piping but still providing a direct hydraulic connection between 

the Marina and Lagoon waterbodies but slumping and undermining at the ramp structure in itself 

suggests evidence of soil piping. 

The current estimated time to turn over the lagoon is approximately 2 days total (made up of 

time to turn over the tidal volume and time to turn dead storage volume), however this will 

change depending on the tidal range. 

Refer to Appendix J for Flow rate calculations.  
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6. Marina Functionality 

The following comments are made in relation to the functionality of the Marina and has been 

carried out as a desk top assessment only; 

 It is not clear which design vessel/s were adopted by Council as we have not received 

any documentation to confirm this other than a hand marked up sketch (provided by 

Council but with no title block or reference to its origins) which is included in Appendix K 

and indicates allowance for two 11m vessels and four 9m vessels. Our understanding is 

that one of the berths was to be utilised by a rapid rescue Cooktown Coast Guard type 

vessel. 

 Documented functional requirements and general design philosophy is currently unknown 

other than the marked up sketch in Appendix K. 

 It is not clear how ship to shore transfer will be achieved nor compliance with Disabled 

Access in a tidal zone. This is a significant HSE risk and can possibly expose Council to 

claims. 

 Exposure to extreme weather and wave agitation. Considering that the design intent was 

to have a Coast Guard vessel (TBC) in operation during extreme weather, this is a 

significant risk for safe berthing and mooring. AS 3962 Section 4.8.2.1, - Marina Code -

provides guidance on wave height limitation for safe berthing/mooring under both ambient 

and extreme weather conditions.  Due to the current marina layout and exposure to 

wind/wave interaction and passing vessels, it is unlikely that the AS 3962 wave height 

limitation guidance will be satisfied. This can be confirmed through further desktop 

analysis, if required by Council. 

 The D fenders are most likely undersized for safe mooring, particularly for ‘bow-in’ 

mooring.  Size and spacing of fendering does not seem to have taken into consideration 

design vessel berthing/mooring interaction. Once typical design vessel/s are known, 

fender sizing and spacing check can be completed if required. 

 Some fenders have been detached already and from what we were advised this was due 

to Council’s attempt to dredge the basin through use of an excavator from land. 

 Exposure to boat wake due to passing vessels in adjacent channel, as mentioned above. 

 Proposed mooring point capacity and spacing is unknown. In accordance with AS 3692 

Section 3.5, “two bow and two stern mooring points should be installed” for each berth. 

 Proposed safe mooring vessel separation through either finger pontoons or 

mooring/berthing piles between berths is unknown.  In accordance with AS 3692 Section 

3.3.3 additional fender/mooring piles are likely to be required. 

 Evidence, as below, suggests that the design dredge depth has not been achieved. The 

impact on design vessel, over the tidal envelope with allowance for Hs (significant wave 

height as defined in AS3962) / boat wake (as per AS 3962 Section 3.2.1 (i)) and siltation, 

requires checking. Under keel clearance of 500 mm, as per AS Section 3.2.1 (iv), is 

expected in the presence of rock. 

 Unknown siltation risk. The marina is directly adjacent to a channel which silts up and 

requires dredge maintenance.  Analysis of dredge records could be undertaken if 

required. 

 Anecdotal evidence suggests that a fender pile broke when driven. Capacity of existing 

driven fender piles are currently unknown. It is noted that the existing fender piles do not 

have capacity for mooring tie up due to their location and suitability for this application. 
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 Interaction with the outfall pipe for the Lagoon and vessel impact hazard during berthing 

requires further consideration.  It is noted that the revetment is also too steep locally 

around the sheet pile returns and requires rectification. The revetment, sheet pile wall 

return, drainage outfall pipe and safe berthing manoeuvring requires further consideration 

from a risk management point of view. 

 It is not clear whether allowance has been made on the top side works including typical 

services and facilities associated with marina berths. 

 Based on the above comments, we believe there are significant issues yet to be resolved 

and modification is likely to be required at a significant cost to bring the facility in line with 

current good practice and AS3962 code and safety compliance. 

7. Water Quality Testing 

Following is an update of the Webber Esplanade results with the final data results received on 

13 May 2016. Please note that the testing was undertaken with the inlet pipe closed. GHD 

advised Council that the test results may vary with the pipe open but GHD was advised to 

proceed with the water testing with the pipe closed as there was no opportunity without 

significant costs incurred and without remobilising a Contractor to do the works to open the inlet 

pipe at that stage. 

Monitoring Design and Purpose 

Monitoring of water quality was undertaken to determine whether the existing Lagoon met 

requirements related to compliance with National Health and Medical Research Council 2008 

(NHMRC), Queensland Water Quality Guidelines (QWQG) for human health and recreational 

contact.  Infiltration of the lagoon via groundwater/overland flow and/or tidal influence were all 

possible influencing factors.  Sampling was subsequently undertaken with the seawater 

exchange pipe closed to ensure that the water quality results reflected the actual infiltration 

inputs into the lagoon system.   It is known that some tidal infiltration takes place, with the 

lagoon levels varying with tidal influence.  Three sampling events were proposed to account for 

this tidal infiltration:  a near or neap tide (with minimal difference between high and low), a high 

tide event (as near as practically possible to the highest tide of the month) and a low tide event 

(as near as practically possible to the lowest tide of the month). 

Sampling Parameters 

Sampling parameters were those as defined by NHMRC, QWQG and ANZECC and include: 

 Microbiology E. coli, Thermotolerant Coliforms, Enterococci  

 Nutrients: Nitrogen and Phosphorus   

 Phytoplankton  

 Cyanobacteria   

In-situ physical parameters of the following were also undertaken using a Horiba H10 water 

quality meter.  

 pH 

 temperature 

 dissolved oxygen 

 conductivity 

 turbidity 



 

GHD | Report for Cook Shire Council - Webber Esplanade, Cooktown, 42/19491 | 23 

 

Initial Results 

The initial comparative results are presented in the table over.   

Table 1 Water Quality Analyses 

Parameter NHMRC QWQG Neap High Tide Low Tide 

Biological   16/03/16 15/04/16 21/04/16 

E. coli 

MPN/100 ml 

Default to 
Enterococci 

Table 8.1.4 
QWQG 

 

>2419 >2419 161 

Thermotolerant coliforms 
(faecal coliforms) 

CFU/100 ml 

Default to 
Enterococci 

Table 8.1.4 
QWQG 

 

>2419 >2419 170 

Enterococci 

MPN/100 ml 

Refer Table 
1 

Refer Table 
1 

31 <10 19,863 

Cyanobacteria  

Biovolume mm3/L 

  = 10 
cells/mL 
Karenia 
brevis and/ 

or have 
Lyngbya 
majuscula 
and/or 

Pfiesteria 
present in 
high 
numbers. 

Amber alert  
≥0.4 to <10  

1.9135 

Lyngbya 
majuscula 
present 

2.7236 - 

Phytoplankton (diatoms) 

Total cells/ml 

Response 
to nutrient 
indicator 

Response 
to nutrient 
indicator 

10,120 12,928 900 

Physico-chemical      

NOx as N 

mg/L 

Nutrient 
status risk 
indicator only 

Nutrient 
status risk 
indicator only 

0.013 <0.005 0.037 

Total nitrogen (calc) 

mg/L 

Nutrient 
status risk 
indicator only 

0.7 0.46 <0.05 0.16 

Total phosphorus 

mg/L 

Nutrient 
status risk 
indicator only 

0.08 <0.02 <0.02 <0.02 

pH 5-9 
(seawater) 

 7-8.5 
(estuary) 

7.97 8.01 7.96 

Temperature (oC)   31.5 32.7 30.1 

Dissolved oxygen (ppm) >80%  90 5.88 (73%) 5.33 (72%) 6.95 (87%) 

Conductivity (mS/cm) n/a  n/a  56.3 56.4 55.9 

Turbidity (NTU) aesthetic 
n/a 

aesthetic 
n/a 

5.2 6.6 3.4 
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The following table provides the derivation of values for the Water Quality Assessment 

Categories for enterococci. 

Table 2 Derivation of Values for Microbial Water Quality Assessment Categories 

Category 95th percentile for 

enterococci/100ml 

Basis of Derivation Estimation of 

Probability 

A ≤ 40 This value is below 

the ‘No Observed 

Adverse Effect Level’ 

(NOAEL) in most 

studies 

Gastrointestinal illness 

risk < 1% 

B 41 - 200 The upper limit is 

above the threshold 

for illness 

transmission reported 

in most 

epidemiological 

studies. 

Gastrointestinal illness 

risk 1- 5% 

The upper 95th 

percentile values of 

200/100 ml relates to 

an average probability 

of one case of 

gastroenteritis in 20 

exposures. 

C 201 - 500 This represents a 

substantial elevation 

in the probability of all 

adverse health 

outcomes for which 

dose-response data 

are available. 

Gastrointestinal illness 

risk  5 - 10% 

D ≥ 501 Above this level there 

may be a significant 

risk of high levels of 

illness transmission. 

Gastrointestinal illness 

risk > 10% 

Source: adapted from Table 5.7, Guidelines for Managing Risks in Recreational Water, NHMRC 2008 

General Discussion 

Physical observation of the lagoon identified fluctuations in the water level over the three 

sampling periods that broadly corresponded to the various tidal events.  Subsequent modelling 

has confirmed that the water volume within the lagoon turns over approximately 100% of the 

volume within four tidal cycles, i.e. approximately every two days.  This suggests that a high 

degree of infiltration of the lagoon is occurring (despite the closed seawater outlet) and has a 

significant bearing on the water quality results.    

Microbial quality of recreational water is known to strongly influenced by factors such as rainfall 

in the catchment of the water body, potentially leading to relatively short periods of 

contaminants.  For the neap (16th March) and high tide (15th April) sampling events Cooktown 

had been experiencing heavy rainfall activity and sampling on 15th April was undertaken during 

ongoing heavy rainfall events. 

Elevated levels of indicators of faecal pollution (E.coli and thermotolerant coliforms) were 

detected on both these days, with these below the threshold of the QWQG indicators of typical 

median stormwater loads of these pollutants for residential areas (refer Table 8.1.4 QWQG).   E 

coli faecal contamination may arise from, birds, fish and other marine organisms.  Both birds 

and fish are known to utilise the lagoon, and the residential areas on the hill behind the lagoon 
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are not sewered.  Faecal pollution may arise from multiple sources including from stormwater 

and groundwater infiltration.  

Because E. coli and thermotolerant coliforms may not necessarily be a true indicator of 

microbial health risks, the National Health and Medical Research Council 2008 has adopted a 

risked based approach using Enterococci bacteria as a more relevant parameter.  Enterococci 

bacteria are indicative of warm-blooded animal faecal contaminants (including human). Refer to 

table 2 for Risk Categories. 

Two of the sampling events recorded minimal evidence of possible human faecal contamination 

(neap and high tide event), however one event (low tide 21st April) identified Enterococci 

bacterial levels commensurate with a significant risk of high levels of illness transmission.  

Laboratory information suggests that this event was possibly the direct result of actual 

defecation in the lagoon, or (and more unlikely) direct infiltration of raw septic overflow by 

overland or groundwater infiltration.  As no heavy rainfall had been experience during the 

previous two days, it is unlikely that there was sufficient overland stormwater or groundwater 

flow to infiltrate the lagoon.   

The pattern of tidal regime is also illustrated in the phytoplankton results.  Tidal regime is an 

important control on algal biomass (phytoplankton).  Strong tidal mixing lowers chlorophyll a 

concentrations because the residence time of algae in the photic zone is reduced.  As noted, 

the water volume in the lagoon is tidally mixed and ‘turned over’ within a two day (four tide 

cycle) period. On the neap and high tides sampling events (15th March and 16th April) 

phytoplankton levels were commensurate with limited variation in tidal patterns, resulting in a 

longer (and higher) persistence of phytoplankton in the lagoon.  The strong variation in tide 

heights, culminating in the low tide sampling event of April 21, was post a complete ‘turn-over’ 

event for the volume of lagoon water with a subsequently low return in concentration values.  

Phytoplankton in itself is not an indicator of risk to human health, it is an indicator of the nutrient 

status of the water in the lagoon, and of the potential risk to promote blooms that may contain 

potentially harmful cyanobacteria groups.   

Cyanobacteria are a component of the phytoplankton assemblages but are monitored 

independently owing to a range of these bacteria that are considered toxic to humans and may 

pose a risk to human health when in contact (or ingested).  The cyanobacteria count in the 

lagoon reflects the phytoplankton count and tidal influence.   Of note is that one species 

identified (Lyngbya majuscula) is toxic to human health (‘fireweed’) and was present on the 

neap tide of March 15th.  The concentration was within the amber alert  ≥0.4 to <10 range  

which indicates potential health risk for recreational contract.  Lyngbya majuscula occurs 

throughout the Queensland tropical coast and may infiltrate any coastal/estuary system.  

Physico-chemical results were primarily for the purposes of establishing a generalised risk 

profile of insitu and laboratory based water quality parameters.  These results indicated that the 

water quality parameters measured were within a standardised range of expected values for 

nutrient and physical characteristics.  While dissolved oxygen levels were slightly lower than 

nominated values, this does not adversely impact on recreational contact values.  

Summary 

 Water quality microbiological parameters are strongly influenced by tidal patterns, with a 

higher risk of microbiological contaminants on neap tides, or generally tides where there 

are only small differences between low and high tide levels.  Higher amplitude tidal 

events demonstrate less microbial risk than loser amplitude tide events. 

 General coliforms and E. coli counts are commensurate with stormwater flows in non-

sewered residential areas and while not considered to be within a ‘high-risk’ health 

category the results do identify a trend to potential contamination issues and a 
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requirement for regular monitoring.  The results for the neap and high tide events were 

within an ‘amber warning’ level of notification. 

 Enterococci generally are not considered a risk, the one exceptional sampling event 

result is possibly related to direct defecation in the lagoon.   Ongoing monitoring of these 

potentially health risk events is required.  

 Physico-chemical parameters identify water quality that is generally consistent with 

expectations of residential stormwater runoff and estuarine water quality.   These 

parameters indicate a low nutrient input into the lagoon, and low/moderate potential to 

favour phytoplankton/algal blooms.  

 Cyanobacterial blooms are a natural feature of the tropical coast, and include toxic 

species, one of which was identified within an amber alert level.  Unfiltered sea water 

ingress will always pose a risk in relation to the introduction of cyanobacteria. 

The salient points from the water quality results to date indicate that: 

 The lagoon water quality varies with tidal influence and presumably infiltration. 

 One sampling event identified toxic marine algae within the lagoon. 

 For periods of minor tidal amplitude (e.g. neap or low amplitude high/low events) water 

quality is poor to very poor (varying between Amber alert and Red alert level), and does 

not meet the Australian National Health Medical and Research Council (NHMRC) 

Guidelines for recreational contact with water and is considered a risk to contractible 

diseases during these periods.  This events occur approximately for two weeks a month 

(not necessarily contiguous). 

 Overall, water quality in the lagoon is vulnerable to degradation from external sources 

irrespective of tidal influence owing to infiltration and public access.  

Options to Council to mitigate water quality issues: 

 At a minimum, water quality monitoring for the full suite of potential biological pathogens 

would need to be undertaken on a weekly basis.  This will establish threshold and 

trigger values for actions, including closing the pool to the public during high risk events 

(e.g. Enterocci or E coli values exceeding NHMRC recommended thresholds).   This 

monitoring must be enacted for the operational life of the lagoon, regardless of any 

other actions undertaken by Council. 

 Turnover of the water volume in the existing lagoon should occur at a rate of 100% 

volume on a 24 hour cycle. Current turnover is modelled at a 100% turnover 

approximately every two days with infiltration alone.   

 The lagoon is operated as a fully treated seawater system, including a system of 

screening/filtration is in place to ensure marine biological risks (e.g. fire weed) are 

minimised, and including the ability to inject chemicals as required to treat contaminated 

water and/or kill algal blooms within the lagoon with the sea inlet closed.  

 During opening hours, the lagoon must be monitored by at least one lifeguard/health 

and safety officer with the authority to evacuate and close the lagoon to the public in the 

event of detectable contamination (e.g. defecation in the water).  

 Lagoon must be periodically capable of being completely evacuated of water for 

maintenance purposes, including treatment of algal growth on sand sediments, sheet 

piling and other infrastructure.  

 Note that these options will only mitigate risks associated with water quality 

issues.  While the lagoon is vulnerable to external infiltration and raw seawater 
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(unfiltered) there can be no complete control over the risks associated with transported 

contaminants.  The lagoon water quality will subsequently remain on an Amber Alert 

Level under NHMRC guidelines and require constant monitoring of biological risks.  
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8. Upgrading Options 

From the site inspection and analysis of the data we have obtained it is clear that additional 

information, further testing, and advice is needed in order to move forward. We believe there is 

enough information to conclude that for the facilities to be made compliant and safe a number of 

investigations, tasks and modifications to the current facilities will need to be made. We could 

not recommend that in the current state the facilities are opened to the public and also that we 

recommend against removing or excavating any key material from within the Lagoon or within 

the Marina or to allow any large construction equipment or the public near the tops of the sheet 

pile walls. 

Should Council wish to invest to achieve functional facilities the major elements are noted 

below; 

8.1 Lagoon Area 

1. Geotechnical Investigations would be required including boreholes into rock to determine 

rock strengths. A number of tests would be required with costs to carry out the 

investigations that may between $50 000 to $100 000. 

2. Investigations into the sheet pile embedment’s achieved would need to be confirmed. 

This could be done via on–site installation of new sheet piles and testing to see how they 

perform and well as carrying out a drivability analysis. The costs associated with this 

works will be in the few $100 000s and there would be no guarantee that the outcomes 

would be positive or indeed conclusive. 

3. Upgrade of the tieback beams is almost certainly required. Given there are now 

structures over the top of these beams this would now be very difficult to achieve. 

4. Likely strengthening and coating of the 300 Series Blockwork Wall will be required to 

make this element more durable. 

5. To address the Inflow/Outflow issues it is likely that this area to the east of the sheet pile 

would need to be demolished with all material removed and a filter material installed. This 

will likely require removal and reinstatement of part of the sea wall. Alternatively, a 

physical barrier could be installed in concrete to intercept the flow path but this would 

need to extend into the low strength rock level and will require dewatering. Costs likely to 

be in the $100 000s. 

6. Likely demolition and reinstatement of the access ramp, retaining walls and seated wall to 

the Lagoon around the Eastern end of the sheet piling will be required. 

7. Water testing in the lagoon indicates that compliance will be difficult. The water quality 

findings indicate physical screening and treatment of the water is would be required. 

8. Durability of the sheet piles is likely to be an ongoing concern and maintenance will be an 

ongoing cost to council should they be able to be provided or be upgraded to be 

structurally stable. 

8.2 Marina Area 

 

1. For the Marina and purely from a structural stability point of view, it may not be possible 

to achieve a usable facility without significant upgrades and strengthening. This is due to 

the required 6.5m retained height (based on required final bed level), requiring tieback 

beam upgrade and the minimal pile embedment’s achieved. Add to this the issues with 
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functionality, maintenance dredging and seawall realignment at the sides being too steep 

among other issues. Costs to upgrade therefore could be cost prohibitive. 
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9. Conclusions 

There are a significant number of inconsistencies with the design information and as-

construction information provided. There appears to have been a number of changes made on 

site with limited documentation to understand the reason for the changes or even in fact what 

changes were made. 

We have noted in our report the functional and serviceable issues associated with each of the 

Lagoon and Marina Facilities that would need to be addressed before either of these facilities is 

recommended to be opened for Public Use. 

In addition to these issues, the lack of information in general and more specifically the lack of 

certified designs and construction information has made it difficult to review this information and 

put forward a positive recommendation to Council. Even more concerning is that some 

information seems to indicate that the structures themselves may be unsafe for use by the 

Public without upgrading. 

In the attempt to confirm the actual as-constructed details for the Lagoon and Marina, we have 

identified a range of further work and investigations required to enable a more defined 

conclusion to be made (either positively or negatively) and that this work will be extensive and 

costly. 

Below are the most concerning elements we have identified in addition to the results of our own 

investigations  

 It appears that a “Concept Design”, with a number of qualifications from the supplier 

‘Steel Supplier’, has been used “For Construction” for both the Lagoon and Marina. In 

addition to this, the “Concept Design” has been modified to such an extent that the 

constructed retained heights required far exceed those nominated. 

 There appears to be no records of the design of the sheet-pile tieback system and neither 

‘Steel Supplier’ nor ‘Piling Contractor’ are claiming to have any knowledge of the system 

installed. 

 It has been confirmed by Council that there was no formal design on their records around 

the piling. ‘Steel Supplier’ provided an initial concept design and layout which was then 

altered and used for the initial layout. Council has previously provided query to ‘Steel 

Supplier’ on the legitimacy or certification on their design concept. ‘Steel Supplier’’s 

response was that the initial ‘design’ provided in no way constituted, or was intended to 

be, a legitimate or certified design. 

 It has been confirmed by Council that there was no formal contract with ‘Piling Contractor’ 

for pile driving. Council now understand that the works were undertaken on a general 

rates basis, and that records of the pile driving simply note the piles as being driven into 

rock or refusal. 

 The criticality of the embedment of the sheet piles into rock. As noted in this report, it is 

uncertain who nominated the critical toe level that needed to be achieved. 

 It appears that there is enough evidence to conclude that the Marina piles in particular 

have not achieved sufficient embedment into rock and the final required retained height of 

6.5m (after required navigational dredging) is significantly higher than the “concept 

design” of 4.5m. 

 It appears that there is enough evidence to conclude that the Lagoon piles also have not 

achieved sufficient embedment into rock and the final required retained height of 5m is 

higher than the “concept design” of 4.5m. 
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 There is a significant amount of information unavailable from the Construction records. 

 The work required to resolve the Water Quality issues and Marina functional issues will 

be substantial. 

Based on our own reviews the outcomes are significantly influenced by the assumptions that 

need to be made and even a best case scenario cannot allow us to confirm structural stability 

has been achieved. We can also say that we believe the “Concept Design” had many issues 

that needed to be resolved even if the retained height was maintained at 4.5m including the 

suitability of this design for this application and the suitability of sheet piles with high level rock 

present. 

We currently cannot recommend that either the Lagoon or the Marina be opened to the Public 

without the various investigation and design works being undertaken as outlined in Section 8 of 

this Report. We note though that even if the work is undertaken, the current available 

information does not lend itself to a positive outcome without extensive remediation or 

replacement works needing to be done.  

A detailed cost and community benefit may need to be undertaken to determine if the Lagoon 

and Marina are viable after rectification. 
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This report: has been prepared by GHD for Cook Shire Council and may only be used and relied on by 
Cook Shire Council for the purpose agreed between GHD and the Cook Shire Council as set out in this 
report. 

GHD otherwise disclaims responsibility to any person other than Cook Shire Council arising in connection 
with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically 
detailed in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered 
and information reviewed at the date of preparation of the report.  GHD has no responsibility or obligation 
to update this report to account for events or changes occurring subsequent to the date that the report was 
prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by 
GHD described in this report.  GHD disclaims liability arising from any of the assumptions being incorrect. 

GHD has prepared this report on the basis of information provided by Cook Shire Council and others who 
provided information to GHD (including Government authorities and Private Companies)], which GHD has 
not independently verified or checked beyond the agreed scope of work. GHD does not accept liability in 
connection with such unverified information, including errors and omissions in the report which were 
caused by errors or omissions in that information. 

Any Cost Estimates are a preliminary estimate only. Actual prices, costs and other variables may be 
different to those used to prepare the Cost Estimate and may change. Unless as otherwise specified in this 
report, no detailed quotation has been obtained for actions identified in this report. GHD does not 
represent, warrant or guarantee that the elements can or will be undertaken at a cost which is the same or 
less than the Cost Estimate. 

Where estimates of potential costs are provided with an indicated level of confidence, notwithstanding the 
conservatism of the level of confidence selected as the planning level, there remains a chance that the 
cost will be greater than the planning estimate, and any funding would not be adequate. The confidence 
level considered to be most appropriate for planning purposes will vary depending on the conservatism of 
the user and the nature of the project. The user should therefore select appropriate confidence levels to 
suit their particular risk profile. 

 

The opinions, conclusions and any recommendations in this report are based on information obtained 
from, and testing undertaken at or in connection with, specific sample points. Site conditions at other parts 
of the site may be different from the site conditions found at the specific sample points. 

Investigations undertaken in respect of this report are constrained by the particular site conditions. As a 
result, not all relevant site features and conditions may have been identified in this report. 

Site conditions (including the presence of hazardous substances and/or site contamination) may change 
after the date of this Report. GHD does not accept responsibility arising from, or in connection with, any 
change to the site conditions. GHD is also not responsible for updating this report if the site conditions 
change. 

 

 

 

 

 

 

 



 

GHD | Report for Cook Shire Council - Webber Esplanade, Cooktown, 42/19491 

Appendices 
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Appendix A – Photos Prestart 

Photo 1 – Marina sheet piles and rust staining and damage to fenders 

Photo 2 – Cracking to Capping Beam 

Photo 3 – Marina Fender Piles 

Photo 4 – Lagoon sheet pile corrosion on extended piles 

Photo 5 – Lagoon undermining of ramp and seating beam 

Photo 6 – Lagoon interface between 300 Series Blockwork Wall and Sheetpiling 

Photo 7 – Erosion and undermining of the ramp due to inflow/outflow from Lagoon 

Photo 8 – Lagoon inflow and outflow erosion around eastern end of sheetpile wall 

Photo 9 – Lagoon ramp cracking and undermining in surrounding areas 

 



Photo 1 – Marina sheet piles and rust staining and damage to fenders

Photo 2 – Cracking to Capping Beam



Photo 3 – Marina Fender Piles

Photo 4 – Lagoon sheet pile corrosion on extended piles



Photo 5 – Lagoon undermining of ramp and seating beam

Photo 6 – Lagoon interface between 300 Series Blockwork Wall and Sheetpiling



Photo 7 – Erosion and undermining of the ramp due to inflow/outflow from Lagoon

Photo 8 – Lagoon inflow and outflow erosion around eastern end of sheetpile wall



Photo 9 – Lagoon ramp cracking and undermining in surrounding areas
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Appendix B – Provided Consultant Drawings 

Black & More   Drawing No. 7135-003 Roadworks & Drainage Plan 

Black & More   Drawing No. 7135-004 Roadworks & Drainage Plan 

Black & More  Sketch No. 7135-9 Concrete Access Ramp and Nib Wall Setout  

    Details 

CMG Consulting Eng Drawing No. 3448-S01 and S02 Lagoon Retaining Walls 

Total Project Group Drawing No. A001 Site Plan 
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Appendix C – ‘Steel Supplier’ Preliminary Design 

Email from ‘Steel Supplier’ to Cook Shire Council dated 9 February 2016 

Email from ‘Piling Contractor’ Group with attachments dated 12 June 2016 

Email from ‘Piling Contractor’ Group dated 13 June 2016 

‘Steel Supplier’ Sketch No SK001 Typical Plan Arrangement & Section 
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Appendix D – ‘Piling Contractor’ 

Sketch 

Inspection Report – Sheet Pile Driving 

BSP SL Technical Data 
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Appendix E – ‘Geotechnical Consultant’ 

Original Geotechnical Investigation Report dated 16 September 2005 
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Appendix F – Cook Shire Council Supplied 
Information 

Photo 1  Marina Survey 

Photo 2  Marina piles cut with Lagoon piles behind 

Photo 3  Lagoon Piles 

Photo 4  Marina piles from land 

Photo 5  Marina South wall 

Photo 6  Marina East Wall 

Photo 7  Lagoon Seaward Wall 

Photo 8  Stabilised Sand Backfill 1 

Photo 9   Pouring Upstream Deadman Lagoon 1 

Photo 10  Anchor bars complete Lagoon 1 

Photo 11  Anchor Bars complete Lagoon 2 

Photo 12  Anchor Bars complete Marina Pen 1 

 



Photo 1 – Marina Survey

Photo 2 – Marina piles cut with Lagoon piles behind



Photo 3 – Lagoon Piles

Photo 4 – Marina piles from land



Photo 5 – Marina South Wall

Photo 6 – Marina East Wall



Photo 7 – Lagoon Seaward Wall

Photo 8 – Stabilised Sand Backfill



Photo 9 – Pouring upstream Deadman lagoon

Photo 10 – Anchor Bars complete Lagoon



Photo 11 – Anchor Bars complete Lagoon

Photo 12 –Anchor Bars complete Marina
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Appendix G – Survey 
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Appendix H – Cooktown Monitoring 
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Appendix I – Dynamic Cone Penetrometer 
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Appendix J – Lagoon Flow Rate Assessment 
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Appendix K – Marina Berthing Plan 
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Appendix L – Water Quality Testing Results 

 



Date Reported2

SGS Reference

Email

Facsimile

Telephone

Address

Manager

Laboratory

(Not specified)

WE Lagoon

Samples

Order Number

Project

Email

Facsimile

Telephone

Address

Client

CLIENT DETAILS LABORATORY DETAILS

24 Mar 2016

ANALYTICAL REPORT

CE120166 R0

17 Mar 2016Date Received

Please see attached algae analysis subcontracted to Ecoscope Environmental Laboratory, 79 Elphinstone st, BESERKER QLD 4701, NATA 

Accreditation Number 14956, SGS-C160316.

Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(3146)

COMMENTS

SIGNATORIES

Member of the SGS Group 

SGS Australia Pty Ltd

ABN 44 000 964 278

           

www.sgs.com.auf +61 7 4035 5122t +61 7 4035 5111AustraliaPortsmith QLD 4870Unit 2 58 Comport StEnvironment, Health and Safety
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CE120166 R0ANALYTICAL REPORT

CE120166.001

Water

16 Mar 2016

4219491 WE 

Lagoon

CE120166.002

Water

16 Mar 2016

4219491 WE 

Lagoon BS

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Nitrate Nitrogen and Nitrite Nitrogen (NOx) by Auto Analyser     Method: AN248     Tested: 22/3/2016

Nitrate/Nitrite Nitrogen, NOx as N mg/L 0.005 0.013 -

TKN Kjeldahl Digestion by Discrete Analyser     Method: AN281     Tested: 23/3/2016

Total Kjeldahl Nitrogen mg/L 0.05 0.44 -

Total Nitrogen (calc) mg/L 0.05 0.46 -

Total Phosphorus by Kjeldahl Digestion DA in Water     Method: AN279/AN293     Tested: 23/3/2016

Total Phosphorus (Kjeldahl Digestion) mg/L 0.02 <0.02 -

Sample Subcontracted     Method:      Tested: 24/3/2016

Sample Subcontracted* No unit - see attached see attached
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CE120166 R0
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula : the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

Nitrate Nitrogen and Nitrite Nitrogen (NOx) by Auto Analyser     Method: ME-(AU)-[ENV]AN248

MB DUP %RPD LCS 

%Recovery

Nitrate/Nitrite Nitrogen, NOx as N LB034952 mg/L 0.005 <0.005 0% 96%

LORUnits   Parameter QC 

Reference

TKN Kjeldahl Digestion by Discrete Analyser     Method: ME-(AU)-[ENV]AN281

MB DUP %RPD LCS 

%Recovery

Total Kjeldahl Nitrogen LB034962 mg/L 0.05 <0.05 1 - 2% 96 - 98%

LORUnits   Parameter QC 

Reference

Total Phosphorus by Kjeldahl Digestion DA in Water     Method: ME-(AU)-[ENV]AN279/AN293

MB DUP %RPD LCS 

%Recovery

Total Phosphorus (Kjeldahl Digestion) LB034962 mg/L 0.02 <0.02 1 - 5% 96 - 97%

LORUnits   Parameter QC 

Reference

Page 3 of 424-March-2016



CE120166 R0

METHOD METHODOLOGY SUMMARY

METHOD SUMMARY

Nitrate / Nitrite by Auto Analyser: In an acidic medium, nitrate is reduced quantitatively to nitrite by cadmium metal. 

This nitrite plus any original nitrite is determined as an intense red-pink azo dye at 540 nm following diazotisation 

with sulphanilamide and subsequent coupling with N-(1-naphthyl) ethylenediamine dihydrochloride. Reference 

APHA 4500-NO3- F.

AN248

The sample is digested with Sulphuric acid, K2SO4 and CuSO4. All forms of phosphorus are converted into 

orthophosphate. The digest is cooled and placed on the discrete analyser for colorimetric analysis.

AN279/AN293

An unfiltered water or soil sample is first digested in a block digestor with sulfuric acid, K2SO4 and CuSO4. The 

ammonia produced following digestion is then measured colourimetrically using the Aquakem 250 Discrete 

Analyser. A portion of the digested sample is buffered to an alkaline pH , and interfering cations are complexed. 

The ammonia then reacts with salicylate and hypochlorite to give a blue colour whose absorbance is measured at 

660nm and compared with calibration standards. This is proportional to the concentration of Total Kjeldahl Nitrogen 

in the original sample.

AN281

Samples analysed as received.

Solid samples expressed on a dry weight basis.

Where "Total" analyte groups are reported (for example, Total PAHs, Total OC Pesticides) the total will be calculated as the sum of the individual 

analytes, with those analytes that are reported as <LOR being assumed to be zero. The summed (Total) limit of reporting is calcuated by summing 

the individual analyte LORs and dividing by two. For example, where 16 individual analytes are being summed and each has an LOR of 0.1 mg/kg, 

the "Totals" LOR will be 1.6 / 2 (0.8 mg/kg). Where only 2 analytes are being summed, the " Total" LOR will be the sum of those two LORs.

Some totals may not appear to add up because the total is rounded after adding up the raw values.

If reported, measurement uncertainty follow the ± sign after the analytical result and is expressed as the expanded uncertainty calculated using a 

coverage factor of 2, providing a level of confidence of approximately 95%, unless stated otherwise in the comments section of this report.

Results reported for samples tested under test methods with codes starting with ARS -SOP, radionuclide or gross radioactivity concentrations are 

expressed in becquerel (Bq) per unit of mass or volume or per wipe as stated on the report. Becquerel is the SI unit for activity and equals one 

nuclear transformation per second.

Note that in terms of units of radioactivity:

a. 1 Bq is equivalent to 27 pCi

b. 37 MBq is equivalent to 1 mCi

For results reported for samples tested under test methods with codes starting with ARS -SOP, less than (<) values indicate the detection limit for 

each radionuclide or parameter for the measurement system used. The respective detection limits have been calculated in accordance with ISO 

11929.

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here : 

http://www.sgs.com.au/~/media/Local/Australia/Documents/Technical Documents/MP-AU-ENV-QU-022 QA QC Plan.pdf

This document is issued, on the Client 's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/en/terms-and-conditions. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues 

defined therein.

Any other holder of this document is advised that information contained hereon reflects the Company 's findings at the time of its intervention only 

and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to 

a transaction from exercising all their rights and obligations under the transaction documents.

This report must not be reproduced, except in full.

IS

LNR

*

**

Insufficient sample for analysis.

Sample listed, but not received.

NATA accreditation does not cover the 

performance of this service.

Indicative data, theoretical holding time exceeded.

FOOTNOTES

LOR

↑↓

QFH

QFL

-

NVL

Limit of Reporting

Raised or Lowered Limit of Reporting

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

Not Validated

Page 4 of 424-March-2016



This is the final report which supersedes any reports previously issued relating to the sample(s) Page 1 of 2 
 

 

PHYTOPLANKTON REPORT. 

CLIENT:  SGS Australia Pty Ltd 

CLIENT ORDER NO:  

CLIENT REF NO: CE120166 

 

RESULTS TO:   SGS Environmental  

    Shey Goddard 

    Unit 2, 58 Comport St 

    Portsmith, Qld, 4870 

 

79 Elphinstone Street 

PO Box 3338 

Red Hill Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: www.ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C160316AR SAMPLES RECEIVED:  18/03/16  8.50am REPORT DATE: 18/03/16 
 

SAMPLE ID & DATE 
*Results reported relate only to samples analysed as supplied to laboratory 

CE120166.001 WE Lagoon  16/03/16 
 

CYANOBACTERIA 
Unit: 

cells/ml 

DIATOMS 
Unit: 

cells/ml 

FLAGELLATES 
Unit: 

cells/ml 

GREEN ALGAE 
Unit: 

cells/ml 

Taxa Identification Taxa Identification Taxa Identification Taxa Identification 

nil detected  Chaetoceros sp 3 640 nil detected  nil detected  

  Navicula sp 6 480     

        

        

        

        

        

        

        

        

Total cells/ml nil Total cells/ml 10 120 Total cells/ml nil Total cells/ml nil 

Method QP25-1    
 

 

 

 

 

 
 

 

 

 

 

 

NDA - no date advised 

EST – estimated 

< less than,  > greater than 

 

 

 

 

Results Approved By: Howard Howell  

 B.App.Sc (Biol)  

 Principal Biologist 

 

 

 

 

 

NATA Accredited 

Laboratory No. 14956 

Accredited for compliance with ISO/IEC 17025.   

The results of the tests, calibrations and/or measurements included in 
this document are traceable to Australian/National standards. 

 

This document may not be reproduced except in full 
 



This is the final report which supersedes any reports previously issued relating to the sample(s) Page 2 of 2 
 

 

PHYTOPLANKTON REPORT. 

 

ECOSCOPE REF NO: SGS-C160316AR SAMPLES RECEIVED:  18/03/16  8.50am REPORT DATE: 18/03/16 
 

SAMPLE ID & DATE 
*Results reported relate only to samples analysed as supplied to laboratory 

CE120166.002 WE Lagoon BS  16/03/16 
 

CYANOBACTERIA 
Unit: 

cells/ml 

DIATOMS 
Unit: 

cells/ml 

FLAGELLATES 
Unit: 

cells/ml 

GREEN ALGAE 
Unit: 

cells/ml 

Taxa Identification Taxa Identification Taxa Identification Taxa Identification 

Lyngbya majuscula 26 400 Navicula sp 98 800 nil detected  nil detected  

Spirulina subsalsa 6 040 Nitzschia sp 38 000     

Phormidium sp 10 520 Pleurosigma sp 16 200     

  Chaetoceros sp 45 600     

  Entomoneis sp 2 240     

        

        

        

        

        

Total cells/ml 42 960 Total cells/ml 200 840 Total cells/ml nil Total cells/ml nil 

Method QP25-1    
 

 

 

 

 

 
 

 

 

 

 

 

NDA - no date advised 

EST – estimated 

< less than,  > greater than 

 

 Principal Biologist 

 

 

 

 

 

NATA Accredited 

Laboratory No. 14956 

Accredited for compliance with ISO/IEC 17025.   

The results of the tests, calibrations and/or measurements included in 
this document are traceable to Australian/National standards. 

 

This document may not be reproduced except in full 
 

 

 

79 Elphinstone Street 

PO Box 3338 

Red Hill Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: www.ecoscopeenvironmental.com.au 

 

 

 

Results Approved By: 
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REPLACEMENT COVERING REPORT. 
(Replacement for Report No SGS-C160316CAR, issued on 18/03/16) 

79 Elphinstone Street 

PO Box 3338, Red Hill 

North Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C160316CAR.a SAMPLES RECEIVED: 18/03/16  8.50am REPORT DATE: 18/03/16 
 

POTENTIALLY TOXIC SPECIES 

(known in Australia and overseas to be potentially toxic) 

NON TOXIC SPECIES 

(not known to be potentially toxic) 

 

SAMPLE ID & DATE 
 

TOTAL 

CYANOBACTERIA 

BIOVOLUME mm3/L 

Lyngbya majuscula Spirulina subsalsa 

 

CE120166.001 WE Lagoon 16/03/16 N/A 

 Phormidium sp CE120166.002 WE Lagoon BS 16/03/16 1.9135 mm3/L  

    

    

     

     

 

POTABLE Continue with monitoring NON POTABLE 

Ensure jar tests are completed for floc formation. 

Review backwashing schedule. 

Ensure activated carbon is being used. 

FILTER CLOGGING 

POTENTIAL 
High Medium Low   Not Applicable 

 

General Comment:  All cyanobacteria contain a lipopolysaccharide endotoxin in the cell walls, which makes them mildly toxic.  Certain species also produce a secondary metabolite toxin, 

which can be excreted when alive or released on the death of the cell.  These toxins are very dangerous and species producing them are known as potentially toxic species.  If you have any 

further enquires please do not hesitate to phone me on 4926 0630. 
 
 
 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 

 

 

NDA – no date advised, 

N/A - not applicable 

EST – estimated 

<less than, > greater than 

 

 

 

Moestrup, Q. et al. (2004) IOC Taxonomic Reference List of Toxic Algae, 

Intergovernmental Oceanographic Commission of Unesco, 

http://www.ioc.unesco.org/hab/data.htm 

 

 

This document may not be reproduced except in full 
 

  x  

RESULTS TO:   S

 

Results Approved By:  



*This is the final report which supersedes any reports previously issued relating to the sample(s) Page 1 of 1 

 

 

MICROBIOLOGY REPORT. 
 

 

79 Elphinstone Street 

PO Box 3338 

Red Hill Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: www.ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C160316MR SAMPLES RECEIVED: 18/03/16 11.05am REPORT DATE: 20/03/16 
 

 

ANALYSIS 

RESULTS 

 

SAMPLE 

TYPE 

 

METHOD 

 

TESTING 

COMMENCED 

 

(DATE / TIME) 

 

SAMPLE ID & DATE 

*Results reported relate only to samples analysed as supplied to laboratory 
 

#WE Lagoon 

4219491 

 

16/03/16 

12.00pm 

E. coli 

MPN/100ml 
Water QP25-3 

18/03/16 

11.15am 
>2 419 

Thermotolerant 

Coliforms 
(Faecal Coliforms) 

CFU/100ml 

Water QP25-5 
18/03/16 

11.15am 
>2 419 

#Enterococci 

MPN/100ml 
Water QP25-21 

18/03/16 

11.15am 
31 

 

<1 = nil detected 
 

#Samples received out of 24 hour holding period are not covered by NATA accreditation. 
 

 

 

 

 

 

 
 

 

NDA - no date advised 

NTR - no time recorded 

EST – estimated 

< less than,  > greater than 

 

 

   Principal Biologist 

 

 

 

 

 

 

NATA Accredited 

Laboratory No. 14956 

Accredited for compliance with ISO/IEC 17025.   

The results of the tests, calibrations and/or measurements 

included in this document are traceable to 
Australian/National standards. 

 

This document may not be reproduced except in full 
 

RESULTS TO:   

    

 

 

 

Results Approved By: 



Date Reported4

SGS Reference

Email

Facsimile

Telephone

Address

Manager

Laboratory

(Not specified)

Webber Esplanade

Samples

Order Number

Project

Email

Facsimile

Telephone

Address

Client

CLIENT DETAILS LABORATORY DETAILS

27 Apr 2016

ANALYTICAL REPORT

CE120630 R0

18 Apr 2016Date Received

Please see attached algae analysis subcontracted to Ecoscope Environmental Laboratory, 79 Elphinstone st, BESERKER QLD 4701, NATA 

Accreditation Number 14956, SGS-C150416.

Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(3146)

COMMENTS

SIGNATORIES

Member of the SGS Group 

SGS Australia Pty Ltd

ABN 44 000 964 278

           

www.sgs.com.auf +61 7 4035 5122t +61 7 4035 5111AustraliaPortsmith QLD 4870Unit 2 58 Comport StEnvironment, Health and Safety

Page 1 of 427-April-2016



CE120630 R0ANALYTICAL REPORT

CE120630.001

Water

15 Apr 2016

WE-N

CE120630.002

Water

15 Apr 2016

WE-M

CE120630.003

Water

15 Apr 2016

WE-AS

CE120630.004

Water

15 Apr 2016

WE-A

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Nitrate Nitrogen and Nitrite Nitrogen (NOx) by Auto Analyser     Method: AN248     Tested: 22/4/2016

Nitrate/Nitrite Nitrogen, NOx as N mg/L 0.005 <0.005 - - -

TKN Kjeldahl Digestion by Discrete Analyser     Method: AN281     Tested: 21/4/2016

Total Kjeldahl Nitrogen mg/L 0.05 <0.05 - - -

Total Nitrogen (calc) mg/L 0.05 <0.05 - - -

Total Phosphorus by Kjeldahl Digestion DA in Water     Method: AN279/AN293     Tested: 26/4/2016

Total Phosphorus (Kjeldahl Digestion) mg/L 0.02 <0.02 - - -

Sample Subcontracted     Method:      Tested: 27/4/2016

Sample Subcontracted* No unit - - see attached see attached see attached

Page 2 of 427-April-2016



CE120630 R0
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula : the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

Nitrate Nitrogen and Nitrite Nitrogen (NOx) by Auto Analyser     Method: ME-(AU)-[ENV]AN248

MB DUP %RPD LCS 

%Recovery

Nitrate/Nitrite Nitrogen, NOx as N LB035725 mg/L 0.005 <0.005 0% 93 - 104%

LORUnits   Parameter QC 

Reference

TKN Kjeldahl Digestion by Discrete Analyser     Method: ME-(AU)-[ENV]AN281

MB DUP %RPD LCS 

%Recovery

Total Kjeldahl Nitrogen LB035756 mg/L 0.05 <0.05 0 - 2% 91 - 94%

LORUnits   Parameter QC 

Reference

Total Phosphorus by Kjeldahl Digestion DA in Water     Method: ME-(AU)-[ENV]AN279/AN293

MB DUP %RPD LCS 

%Recovery

Total Phosphorus (Kjeldahl Digestion) LB035756 mg/L 0.02 <0.02 1% 109 - 110%

LORUnits   Parameter QC 

Reference

Page 3 of 427-April-2016



CE120630 R0

METHOD METHODOLOGY SUMMARY

METHOD SUMMARY

Nitrate / Nitrite by Auto Analyser: In an acidic medium, nitrate is reduced quantitatively to nitrite by cadmium metal. 

This nitrite plus any original nitrite is determined as an intense red-pink azo dye at 540 nm following diazotisation 

with sulphanilamide and subsequent coupling with N-(1-naphthyl) ethylenediamine dihydrochloride. Reference 

APHA 4500-NO3- F.

AN248

The sample is digested with Sulphuric acid, K2SO4 and CuSO4. All forms of phosphorus are converted into 

orthophosphate. The digest is cooled and placed on the discrete analyser for colorimetric analysis.

AN279/AN293

An unfiltered water or soil sample is first digested in a block digestor with sulfuric acid, K2SO4 and CuSO4. The 

ammonia produced following digestion is then measured colourimetrically using the Aquakem 250 Discrete 

Analyser. A portion of the digested sample is buffered to an alkaline pH , and interfering cations are complexed. 

The ammonia then reacts with salicylate and hypochlorite to give a blue colour whose absorbance is measured at 

660nm and compared with calibration standards. This is proportional to the concentration of Total Kjeldahl Nitrogen 

in the original sample.

AN281

Samples analysed as received.

Solid samples expressed on a dry weight basis.

Where "Total" analyte groups are reported (for example, Total PAHs, Total OC Pesticides) the total will be calculated as the sum of the individual 

analytes, with those analytes that are reported as <LOR being assumed to be zero. The summed (Total) limit of reporting is calcuated by summing 

the individual analyte LORs and dividing by two. For example, where 16 individual analytes are being summed and each has an LOR of 0.1 mg/kg, 

the "Totals" LOR will be 1.6 / 2 (0.8 mg/kg). Where only 2 analytes are being summed, the " Total" LOR will be the sum of those two LORs.

Some totals may not appear to add up because the total is rounded after adding up the raw values.

If reported, measurement uncertainty follow the ± sign after the analytical result and is expressed as the expanded uncertainty calculated using a 

coverage factor of 2, providing a level of confidence of approximately 95%, unless stated otherwise in the comments section of this report.

Results reported for samples tested under test methods with codes starting with ARS -SOP, radionuclide or gross radioactivity concentrations are 

expressed in becquerel (Bq) per unit of mass or volume or per wipe as stated on the report. Becquerel is the SI unit for activity and equals one 

nuclear transformation per second.

Note that in terms of units of radioactivity:

a. 1 Bq is equivalent to 27 pCi

b. 37 MBq is equivalent to 1 mCi

For results reported for samples tested under test methods with codes starting with ARS -SOP, less than (<) values indicate the detection limit for 

each radionuclide or parameter for the measurement system used. The respective detection limits have been calculated in accordance with ISO 

11929.

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here : 

http://www.sgs.com.au/~/media/Local/Australia/Documents/Technical Documents/MP-AU-ENV-QU-022 QA QC Plan.pdf

This document is issued, on the Client 's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/en/terms-and-conditions. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues 

defined therein.

Any other holder of this document is advised that information contained hereon reflects the Company 's findings at the time of its intervention only 

and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to 

a transaction from exercising all their rights and obligations under the transaction documents.

This report must not be reproduced, except in full.

IS

LNR

*

**

Insufficient sample for analysis.

Sample listed, but not received.

NATA accreditation does not cover the 

performance of this service.

Indicative data, theoretical holding time exceeded.

FOOTNOTES

LOR

↑↓

QFH

QFL

-

NVL

Limit of Reporting

Raised or Lowered Limit of Reporting

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

Not Validated
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SAMPLE RECEIPT ADVICE CE120630

CLIENT DETAILS

Address

Project

Order Number

SGS Reference CE120630

(Not specified)

Webber Esplanade

Client

Contact

LABORATORY DETAILS

Laboratory

Manager

Telephone

Facsimile

Report Due Thu 28/4/2016

Facsimile

Telephone

Samples 4 

Samples Received Mon 18/4/2016

SUBMISSION DETAILS

This is to confirm that 4 samples were received on Monday 18/4/2016. Results are expected to be ready by Thursday 28/4/2016. Please quote 

SGS reference CE120630 when making enquiries. Refer below for details relating to sample integrity upon receipt.

Sample counts by matrix 4 Waters Type of documentation received COC
Date documentation received 18/4/2016 Samples received in good order Yes
Samples received without headspace Yes Sample temperature upon receipt Ambient
Sample container provider SGS Turnaround time requested Standard
Samples received in correct containers Yes Sufficient sample for analysis Yes
Sample cooling method Na Samples clearly labelled Yes
Complete documentation received Yes Number of eskies/boxes received 1

Sending samples to Ecoscope for  Algae - Ecoscope to report and invoiec direct to client

Samples will be held for one month for water samples and two months for soil samples from date of report, unless otherwise instructed.

COMMENTS

To the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwise in writing by SGS, all SGS services are rendered in 

accordance with the applicable SGS General Conditions of Service accessible at http://www.sgs.com/en/terms-and-conditions as at the date of this document. Attention 

is drawn to the limitations of liability and to the clauses of indemnification.

Member of the SGS Group 

SGS Australia Pty Ltd

ABN 44 000 964 278

           

www.sgs.com.auf +61 7 4035 5122t +61 7 4035 5111AustraliaPortsmith QLD 4870Unit 2 58 Comport StEnvironment, Health and Safety



SAMPLE RECEIPT ADVICE CE120630

CLIENT DETAILS

Webber EsplanadeGHD Pty Ltd ProjectClient

SUMMARY OF ANALYSIS
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001 WE-N 1 1 2 1

002 WE-M - 1 - -

003 WE-AS - 1 - -

004 WE-A - 1 - -

No. Sample ID

The above table represents SGS' interpretation of the client-supplied Chain Of Custody document.

The numbers shown in the table indicate the number of results requested in each package.

Please indicate as soon as possible should your request differ from these details .

Testing as per this table shall commence immediately unless the client intervenes with a correction .
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This is the final report which supersedes any reports previously issued relating to the sample(s) Page 1 of 2 
 

 

PHYTOPLANKTON REPORT. 

79 Elphinstone Street 
PO Box 3338 

Red Hill Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: www.ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C150416AR SAMPLES RECEIVED:  19/04/16  10.25am REPORT DATE: 19/04/16 
 

SAMPLE ID & DATE 
*Results reported relate only to samples analysed as supplied to laboratory 

CE120630.004 WE-A  15/04/16 
 

CYANOBACTERIA 
Unit: 

cells/ml 

DIATOMS 
Unit: 

cells/ml 

FLAGELLATES 
Unit: 

cells/ml 

GREEN ALGAE 
Unit: 

cells/ml 

Taxa Identification Taxa Identification Taxa Identification Taxa Identification 

nil detected  Navicula spp 12 400 nil detected  nil detected  

  Chaetoceros spp 580     

        

        

        

        

        

        

        

        

Total cells/ml nil Total cells/ml 12 980 Total cells/ml nil Total cells/ml nil 

Method QP25-1    
 

 
 
 
 
 
 

 
 

 

 

 

NDA - no date advised 

EST – estimated 

< less than,  > greater than 

 

 Principal Biologist 

 

 

 

 

 

NATA Accredited 

Laboratory No. 14956 

Accredited for compliance with ISO/IEC 17025.   

The results of the tests, calibrations and/or measurements included in 

this document are traceable to Australian/National standards. 

 

This document may not be reproduced except in full 
 



This is the final report which supersedes any reports previously issued relating to the sample(s) Page 2 of 2 
 

 

PHYTOPLANKTON REPORT. 

79 Elphinstone Street 
PO Box 3338 

Red Hill Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: www.ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C150416AR SAMPLES RECEIVED:  19/04/16  10.25am REPORT DATE: 19/04/16 
 

SAMPLE ID & DATE 
*Results reported relate only to samples analysed as supplied to laboratory 

CE120630.003 WE -AS  15/04/16 
 

CYANOBACTERIA 
Unit: 

cells/ml 

DIATOMS 
Unit: 

cells/ml 

FLAGELLATES 
Unit: 

cells/ml 

GREEN ALGAE 
Unit: 

cells/ml 

Taxa Identification Taxa Identification Taxa Identification Taxa Identification 

Phormidium sp 18 100 Navicula spp 49 200 nil detected  nil detected  

Spirulina subsalsa 2 780 Nitzschia sp 30 400     

  Pleurosigma sp 13 700     

  Chaetoceros spp 51 200     

  Entomoneis sp 1 460     

  Rhizosolenia sp 1 720     

  Amphora sp 280     

        

        

        

Total cells/ml 20 880 Total cells/ml 147 960 Total cells/ml nil Total cells/ml nil 

Method QP25-1    
 

 
 
 
 
 
 

 
 

 

 

 

NDA - no date advised 

EST – estimated 

< less than,  > greater than 

 

 Principal Biologist 

 

 

 

 

 

NATA Accredited 

Laboratory No. 14956 

Accredited for compliance with ISO/IEC 17025.   

The results of the tests, calibrations and/or measurements included in 

this document are traceable to Australian/National standards. 

 

This document may not be reproduced except in full 
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COVERING REPORT 

79 Elphinstone Street 

PO Box 3338, Red Hill 

North Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C150416CAR SAMPLES RECEIVED: 19/04/16  10.25am REPORT DATE: 19/04/16 
 

POTENTIALLY TOXIC SPECIES 

(known in Australia and overseas to be potentially toxic) 

NON TOXIC SPECIES 

(not known to be potentially toxic) 

 

SAMPLE ID & DATE 
 

TOTAL 

CYANOBACTERIA 

BIOVOLUME mm3/L 

nil detected Phormidium sp 

 

CE120630.004 WE-A 15/04/16 N/A 

 Spirulina subsalsa CE120630.003 WE AS 15/04/16 2.7236 mm3/L  

    

    

     

     

 

POTABLE Continue with monitoring NON POTABLE 
Ensure jar tests are completed for floc formation. 
Review backwashing schedule. 

Ensure activated carbon is being used. 

FILTER CLOGGING 
POTENTIAL 

High Medium Low   Not Applicable 

 

General Comment:  All cyanobacteria contain a lipopolysaccharide endotoxin in the cell walls, which makes them mildly toxic.  Certain species a lso produce a secondary metabolite toxin, 

which can be excreted when alive or released on the death of the cell.  These toxins are very dangerous and species producing them are known as potentially toxic species.  If you have any 
further enquires please do not hesitate to phone me on 4926 0630. 
 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 
 
 

 

NDA – no date advised, 

N/A - not applicable 

EST – estimated 

<less than, > greater than 

 

 

 

Moestrup, Q. et al. (2004) IOC Taxonomic Reference List of Toxic Algae, 

Intergovernmental Oceanographic Commission of Unesco, 

http://www.ioc.unesco.org/hab/data.htm 

 

 

This document may not be reproduced except in full 
 

 x  



*This is the final report which supersedes any reports previously issued relating to the sample(s) Page 1 of 1 

 

 

MICROBIOLOGY REPORT. 
 

 

79 Elphinstone Street 

PO Box 3338 

Red Hill Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: www.ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C150416MR SAMPLES RECEIVED: 19/04/16 10.25am REPORT DATE: 21/04/16 
 

 

ANALYSIS 

RESULTS 

 

SAMPLE 

TYPE 

 

METHOD 

 

TESTING 

COMMENCED 

 

(DATE / TIME) 

 

SAMPLE ID & DATE 

*Results reported relate only to samples analysed as supplied to laboratory 
 

#CE120630.002 

WE-M 

 

15/04/16 

NTR 

E. coli 

MPN/100ml 
Water QP25-3 

19/04/16 

10.35am 
>2 419 

Thermotolerant 
Coliforms 

(Faecal Coliforms) 
CFU/100ml 

Water QP25-5 
19/04/16 

10.35am 
>2 419 

*Enterococci 

MPN/100ml 
Water QP25-21 

19/04/16 
10.35am 

<10 

 

<1 = nil detected 
 

#Samples received out of 24 hour holding period are not covered by NATA accreditation. 

* Analysis not covered by NATA Accreditation 
 
 

 

 

 
 
 

 

NDA - no date advised 

NTR - no time recorded 

EST – estimated 

< less than,  > greater than 

 

 

   Principal Biologist 

 

 

 

 

 

 

NATA Accredited 

Laboratory No. 14956 

Accredited for compliance with ISO/IEC 17025.   

The results of the tests, calibrations and/or measurements 

included in this document are traceable to 

Australian/National standards. 

 

This document may not be reproduced except in full 
 



Date Reported4

SGS Reference

Email

Facsimile

Telephone

Address

Manager

Laboratory

(Not specified)

Webber Esplanade

Samples

Order Number

Project

Email

Facsimile

Telephone

Address

Client

CLIENT DETAILS LABORATORY DETAILS

06 May 2016

ANALYTICAL REPORT

CE120788 R0

22 Apr 2016Date Received

Please see attached algae analysis subcontracted to Ecoscope Environmental Laboratory, 79 Elphinstone st, BESERKER QLD 4701, NATA 

Accreditation Number 14956, SGS-C210416.

Accredited for compliance with ISO/IEC 17025. NATA accredited laboratory 2562(3146)

COMMENTS

Alyson Bergamo

Senior Laboratory Technician

Anthony Nilsson

Operations Manager

Jon Dicker

Manager Northern QLD

Leanne Orsmond

Quality & Microbiology Coordinator

SIGNATORIES

Member of the SGS Group 

SGS Australia Pty Ltd

ABN 44 000 964 278

           

www.sgs.com.auf +61 7 4035 5122t +61 7 4035 5111AustraliaPortsmith QLD 4870Unit 2 58 Comport StEnvironment, Health and Safety
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CE120788 R0ANALYTICAL REPORT

CE120788.001

Water

21 Apr 2016

WE-M

CE120788.002

Water

21 Apr 2016

WE-N

CE120788.003

Water

21 Apr 2016

WE-AS

CE120788.004

Water

21 Apr 2016

WE-A

Parameter LORUnits

Sample Number

Sample Matrix

Sample Date

Sample Name

Nitrate Nitrogen and Nitrite Nitrogen (NOx) by Auto Analyser     Method: AN248     Tested:  6/5/2016

Nitrate/Nitrite Nitrogen, NOx as N mg/L 0.005 - 0.037 - -

TKN Kjeldahl Digestion by Discrete Analyser     Method: AN281     Tested:  4/5/2016

Total Kjeldahl Nitrogen mg/L 0.05 - 0.12 - -

Total Nitrogen (calc) mg/L 0.05 - 0.16 - -

Total Phosphorus by Kjeldahl Digestion DA in Water     Method: AN279/AN293     Tested:  4/5/2016

Total Phosphorus (Kjeldahl Digestion) mg/L 0.02 - <0.02 - -

Sample Subcontracted     Method:      Tested: 27/4/2016

Sample Subcontracted* No unit - See attached - See attached See attached
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CE120788 R0
QC SUMMARY

MB blank results are compared to the Limit of Reporting

LCS and MS spike recoveries are measured as the percentage of analyte recovered from the sample compared the the amount of analyte spiked into the sample.

DUP and MSD relative percent differences are measured against their original counterpart samples according to the formula : the absolute difference of the two results divided 

by the average of the two results as a percentage. Where the DUP RPD is 'NA' , the results are less than the LOR and thus the RPD is not applicable. 

Nitrate Nitrogen and Nitrite Nitrogen (NOx) by Auto Analyser     Method: ME-(AU)-[ENV]AN248

MB DUP %RPD LCS 

%Recovery

Nitrate/Nitrite Nitrogen, NOx as N LB036091 mg/L 0.005 <0.005 0 - 8% 106 - 109%

LORUnits   Parameter QC 

Reference

TKN Kjeldahl Digestion by Discrete Analyser     Method: ME-(AU)-[ENV]AN281

MB DUP %RPD LCS 

%Recovery

Total Kjeldahl Nitrogen LB035940 mg/L 0.05 <0.05 3 - 10% 88 - 101%

LORUnits   Parameter QC 

Reference

Total Phosphorus by Kjeldahl Digestion DA in Water     Method: ME-(AU)-[ENV]AN279/AN293

MB DUP %RPD LCS 

%Recovery

Total Phosphorus (Kjeldahl Digestion) LB035940 mg/L 0.02 <0.02 0 - 7% 90 - 98%

LORUnits   Parameter QC 

Reference
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CE120788 R0

METHOD METHODOLOGY SUMMARY

METHOD SUMMARY

Nitrate / Nitrite by Auto Analyser: In an acidic medium, nitrate is reduced quantitatively to nitrite by cadmium metal. 

This nitrite plus any original nitrite is determined as an intense red-pink azo dye at 540 nm following diazotisation 

with sulphanilamide and subsequent coupling with N-(1-naphthyl) ethylenediamine dihydrochloride. Reference 

APHA 4500-NO3- F.

AN248

The sample is digested with Sulphuric acid, K2SO4 and CuSO4. All forms of phosphorus are converted into 

orthophosphate. The digest is cooled and placed on the discrete analyser for colorimetric analysis.

AN279/AN293

An unfiltered water or soil sample is first digested in a block digestor with sulfuric acid, K2SO4 and CuSO4. The 

ammonia produced following digestion is then measured colourimetrically using the Aquakem 250 Discrete 

Analyser. A portion of the digested sample is buffered to an alkaline pH , and interfering cations are complexed. 

The ammonia then reacts with salicylate and hypochlorite to give a blue colour whose absorbance is measured at 

660nm and compared with calibration standards. This is proportional to the concentration of Total Kjeldahl Nitrogen 

in the original sample.

AN281

Samples analysed as received.

Solid samples expressed on a dry weight basis.

Where "Total" analyte groups are reported (for example, Total PAHs, Total OC Pesticides) the total will be calculated as the sum of the individual 

analytes, with those analytes that are reported as <LOR being assumed to be zero. The summed (Total) limit of reporting is calcuated by summing 

the individual analyte LORs and dividing by two. For example, where 16 individual analytes are being summed and each has an LOR of 0.1 mg/kg, 

the "Totals" LOR will be 1.6 / 2 (0.8 mg/kg). Where only 2 analytes are being summed, the " Total" LOR will be the sum of those two LORs.

Some totals may not appear to add up because the total is rounded after adding up the raw values.

If reported, measurement uncertainty follow the ± sign after the analytical result and is expressed as the expanded uncertainty calculated using a 

coverage factor of 2, providing a level of confidence of approximately 95%, unless stated otherwise in the comments section of this report.

Results reported for samples tested under test methods with codes starting with ARS -SOP, radionuclide or gross radioactivity concentrations are 

expressed in becquerel (Bq) per unit of mass or volume or per wipe as stated on the report. Becquerel is the SI unit for activity and equals one 

nuclear transformation per second.

Note that in terms of units of radioactivity:

a. 1 Bq is equivalent to 27 pCi

b. 37 MBq is equivalent to 1 mCi

For results reported for samples tested under test methods with codes starting with ARS -SOP, less than (<) values indicate the detection limit for 

each radionuclide or parameter for the measurement system used. The respective detection limits have been calculated in accordance with ISO 

11929.

The QC criteria are subject to internal review according to the SGS QAQC plan and may be provided on request or alternatively can be found here : 

http://www.sgs.com.au/~/media/Local/Australia/Documents/Technical Documents/MP-AU-ENV-QU-022 QA QC Plan.pdf

This document is issued, on the Client 's behalf, by the Company under its General Conditions of Service available on request and accessible at 

http://www.sgs.com/en/terms-and-conditions. The Client's attention is drawn to the limitation of liability, indemnification and jurisdiction issues 

defined therein.

Any other holder of this document is advised that information contained hereon reflects the Company 's findings at the time of its intervention only 

and within the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not exonerate parties to 

a transaction from exercising all their rights and obligations under the transaction documents.

This report must not be reproduced, except in full.

IS

LNR

*

**

Insufficient sample for analysis.

Sample listed, but not received.

NATA accreditation does not cover the 

performance of this service.

Indicative data, theoretical holding time exceeded.

FOOTNOTES

LOR

↑↓

QFH

QFL

-

NVL

Limit of Reporting

Raised or Lowered Limit of Reporting

QC result is above the upper tolerance

QC result is below the lower tolerance

The sample was not analysed for this analyte

Not Validated
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SAMPLE RECEIPT ADVICE CE120788

CLIENT DETAILS

Address

Project

Order Number

SGS Reference CE120788

(Not specified)

Webber Esplanade

Client

Contact

LABORATORY DETAILS

Laboratory

Manager

Telephone

Facsimile

Report Due Thu 5/5/2016

Facsimile

Telephone

Samples 4 

(Not specified)

Samples Received Fri 22/4/2016

SUBMISSION DETAILS

This is to confirm that 4 samples were received on Friday 22/4/2016. Results are expected to be ready by Thursday  5/5/2016. Please quote 

SGS reference CE120788 when making enquiries. Refer below for details relating to sample integrity upon receipt.

Sample counts by matrix 4 Waters Type of documentation received COC
Date documentation received 22/4/2016 Samples received in good order Yes
Samples received without headspace Yes Sample temperature upon receipt Chilled
Sample container provider SGS Turnaround time requested Standard
Samples received in correct containers Yes Sufficient sample for analysis Yes
Sample cooling method Ice Samples clearly labelled Yes
Complete documentation received Yes Number of eskies/boxes received 1

Sending samples to Ecoscope for  Algae - Ecoscope to report and invoiec direct to client

Samples will be held for one month for water samples and two months for soil samples from date of report, unless otherwise instructed.

COMMENTS

To the extent not inconsistent with the other provisions of this document and unless specifically agreed otherwise in writing by SGS, all SGS services are rendered in 

accordance with the applicable SGS General Conditions of Service accessible at http://www.sgs.com/en/terms-and-conditions as at the date of this document. Attention 

is drawn to the limitations of liability and to the clauses of indemnification.

Member of the SGS Group 

SGS Australia Pty Ltd

ABN 44 000 964 278

           

www.sgs.com.auf +61 7 4035 5122t +61 7 4035 5111AustraliaPortsmith QLD 4870Unit 2 58 Comport StEnvironment, Health and Safety

Address

(Not specified)

Email



SAMPLE RECEIPT ADVICE CE120788

CLIENT DETAILS

Webber EsplanadeGHD Pty Ltd ProjectClient

SUMMARY OF ANALYSIS
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002 WE-N 1 1 2 1

No. Sample ID

The above table represents SGS' interpretation of the client-supplied Chain Of Custody document.

The numbers shown in the table indicate the number of results requested in each package.

Please indicate as soon as possible should your request differ from these details .

Testing as per this table shall commence immediately unless the client intervenes with a correction .
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This is the final report which supersedes any reports previously issued relating to the sample(s) Page 1 of 2 
 

 

PHYTOPLANKTON REPORT. 

CLIENT:  SGS Australia Pty Ltd 

CLIENT ORDER NO:  

CLIENT REF NO: CE120788 

 

RESULTS TO:   SGS Environmental  

    Shey Goddard 

    Unit 2, 58 Comport St 

    Portsmith, Qld, 4870 

 

79 Elphinstone Street 

PO Box 3338 

Red Hill Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: www.ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C210416AR SAMPLES RECEIVED:  26/04/16  10.45am REPORT DATE: 26/04/16 
 

SAMPLE ID & DATE 
*Results reported relate only to samples analysed as supplied to laboratory 

CE120788.004 WE-A  21/04/16 
 

CYANOBACTERIA 
Unit: 

cells/ml 

DIATOMS 
Unit: 

cells/ml 

FLAGELLATES 
Unit: 

cells/ml 

GREEN ALGAE 
Unit: 

cells/ml 

Taxa Identification Taxa Identification Taxa Identification Taxa Identification 

nil detected  Navicula spp 60 nil detected  nil detected  

        

        

        

        

        

        

        

        

        

Total cells/ml nil Total cells/ml 60 Total cells/ml nil Total cells/ml nil 

Method QP25-1    
 

 

 

 

 

 
 

 

 

 

 

 

NDA - no date advised 

EST – estimated 

< less than,  > greater than 

 

 Principal Biologist 

 

 

 

 

 

NATA Accredited 

Laboratory No. 14956 

Accredited for compliance with ISO/IEC 17025.   

The results of the tests, calibrations and/or measurements included in 

this document are traceable to Australian/National standards. 

 

This document may not be reproduced except in full 
 



This is the final report which supersedes any reports previously issued relating to the sample(s) Page 2 of 2 
 

 

PHYTOPLANKTON REPORT. 

79 Elphinstone Street 

PO Box 3338 

Red Hill Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: www.ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C210416AR SAMPLES RECEIVED:  26/04/16  10.45am REPORT DATE: 26/04/16 
 

SAMPLE ID & DATE 
*Results reported relate only to samples analysed as supplied to laboratory 

CE120788.003 WE-AS  21/04/16 
 

CYANOBACTERIA 
Unit: 

cells/ml 

DIATOMS 
Unit: 

cells/ml 

FLAGELLATES 
Unit: 

cells/ml 

GREEN ALGAE 
Unit: 

cells/ml 

Taxa Identification Taxa Identification Taxa Identification Taxa Identification 

nil detected  Navicula spp 540 nil detected  nil detected  

  Nitzschia sp 140     

  Chaetoceros sp 220     

        

        

        

        

        

        

        

Total cells/ml nil Total cells/ml 900 Total cells/ml nil Total cells/ml nil 

Method QP25-1    
 

 

 

 

 

 
 

 

 

 

 

 

NDA - no date advised 

EST – estimated 

< less than,  > greater than 

  

 

 

 

 

NATA Accredited 

Laboratory No. 14956 

Accredited for compliance with ISO/IEC 17025.   

The results of the tests, calibrations and/or measurements included in 

this document are traceable to Australian/National standards. 

 

This document may not be reproduced except in full 
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COVERING REPORT 

79 Elphinstone Street 

PO Box 3338, Red Hill 

North Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C210416CAR SAMPLES RECEIVED: 26/04/16  10.45am REPORT DATE: 26/04/16 
 

POTENTIALLY TOXIC SPECIES 

(known in Australia and overseas to be potentially toxic) 

NON TOXIC SPECIES 

(not known to be potentially toxic) 

 

SAMPLE ID & DATE 
 

TOTAL 

CYANOBACTERIA 

BIOVOLUME mm3/L 

nil detected nil detected 

 

CE120788.004 WE-A 21/04/16 N/A 

  CE120788.003 WE AS 21/04/16 N/A 

    

    

     

     

 

POTABLE Continue with monitoring NON POTABLE 

Ensure jar tests are completed for floc formation. 

Review backwashing schedule. 

Ensure activated carbon is being used. 

FILTER CLOGGING 

POTENTIAL 
High Medium Low   Not Applicable 

 

General Comment:  All cyanobacteria contain a lipopolysaccharide endotoxin in the cell walls, which makes them mildly toxic.  Certain species also produce a secondary metabolite toxin, 

which can be excreted when alive or released on the death of the cell.  These toxins are very dangerous and species producing them are known as potentially toxic species.  If you have any 

further enquires please do not hesitate to phone me on 4926 0630. 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 

 

NDA – no date advised, 

N/A - not applicable 

EST – estimated 

<less than, > greater than 

 

 

 

Moestrup, Q. et al. (2004) IOC Taxonomic Reference List of Toxic Algae, 

Intergovernmental Oceanographic Commission of Unesco, 

http://www.ioc.unesco.org/hab/data.htm 

 

 

This document may not be reproduced except in full 
 

  x  



*This is the final report which supersedes any reports previously issued relating to the sample(s) Page 1 of 1 

 

 

MICROBIOLOGY REPORT. 
 

 

CLIENT:  SGS Australia Pty Ltd 

CLIENT ORDER NO:  

CLIENT REF NO: CE120788 

RESULTS TO:   SGS Environmental  

    Shey Goddard 

    Unit 2, 58 Comport St 

    Portsmith, Qld, 4870 

EMAIL TO:   shey.goddard@sgs.com 

79 Elphinstone Street 

PO Box 3338 

Red Hill Rockhampton, QLD, 4701 

Telephone: (07) 4926 0630  Fax: (07) 4926 0367 

Email:  ECOSCOPE@bigpond.net.au 

Website: www.ecoscopeenvironmental.com.au 
 

ECOSCOPE REF NO: SGS-C210416MR SAMPLES RECEIVED: 26/04/16 10.45am REPORT DATE: 28/04/16 
 

 

ANALYSIS 

RESULTS 

 

SAMPLE 

TYPE 

 

METHOD 

 

TESTING 

COMMENCED 

 

(DATE / TIME) 

 

SAMPLE ID & DATE 

*Results reported relate only to samples analysed as supplied to laboratory 
 

#CE120788.001 

WE-M 

 

21/04/16 

NTR 

E. coli 

MPN/100ml 
Water QP25-3 

26/04/16 

11.00am 
161 

Thermotolerant 
Coliforms 

(Faecal Coliforms) 
CFU/100ml 

Water QP25-5 
26/04/16 

11.00am 
170 

*Enterococci 

MPN/100ml 
Water QP25-21 

26/04/16 
11.00am 

19 863 

 

<1 = nil detected 
 

#Samples received out of 24 hour holding period are not covered by NATA accreditation. 

* Analysis not covered by NATA Accreditation 
 
 

 

 

 
 
 

 

NDA - no date advised 

NTR - no time recorded 

EST – estimated 

< less than,  > greater than 

 

 

   Principal Biologist 

 

 

 

 

 

 

NATA Accredited 

Laboratory No. 14956 

Accredited for compliance with ISO/IEC 17025.   

The results of the tests, calibrations and/or measurements 

included in this document are traceable to 

Australian/National standards. 

 

This document may not be reproduced except in full 
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