
From: Neil Beck
To: Krista Kenna
Cc: Liza Dowling
Subject: FW: Proposed Craiglie Subdivision - OP 2019_3370/1 (932112)
Date: Monday, 6 April 2020 3:11:11 PM
Attachments: image001.png

image002.png
image003.png
image004.png
image005.png
image006.png
20191217161934186.pdf

Hi Krista,
 
Can you please download and get on the Op works folder. Can you let Liza know once this is
done so it can get on the website.
 
Liza – can you put on the website once on the file so I can refer to it externally.
 
Cheers
 
Neil
 

From: Maurice Sheehan <maurice.sheehan@cardno.com.au> 
Sent: Monday, 6 April 2020 2:16 PM
To: Neil Beck <Neil.Beck@douglas.qld.gov.au>
Cc: Ernest Duval <etp@etp.co.nz>; Rob Wheeler <robert.wheeler@cardno.com.au>
Subject: Proposed Craiglie Subdivision - OP 2019_3370/1 (932112)
 
Good Afternoon Neil,
 
Please see the following link to the responses to Councils RFI’s (attached, dated 17/12/2019), for the
proposed Craiglie Subdivision.
 
https://fileshare.cardno.com/wl/?id=1CBNgDLzUZVozh5XarFAs9YyCPHIGI2d
 
The following additional amendments are also included:

·         SARA / DAF culvert crossing details / amendments
·         Additional Water & Waste amendments following additional email and telephone

correspondence.
 
Please let me know if you require any further information
Maurice Sheehan
SENIOR CIVIL ENGINEER 
CARDNO

Phone +61 7 4034 0500  Direct +61 7 4034 0522  
Address 15 Scott Street, Parramatta Park, Cairns,  Queensland 4870 Australia

Email maurice.sheehan@cardno.com.au  Web www.cardno.com
CONNECT WITH CARDNO
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present and emerging.

Cardno’s management systems are certified to ISO9001- (quality) and AS4801/OHSAS18001 (occupational health and safety) 

This email and its attachments may contain confidential and/or privileged information for the sole use of the intended recipient(s). All
electronically supplied data must be checked against an applicable hardcopy version which shall be the only document which
Cardno warrants accuracy. If you are not the intended recipient, any use, distribution or copying of the information contained in this
email and its attachments is strictly prohibited. If you have received this email in error, please email the sender by replying to this
message and immediately delete and destroy any copies of this email and any attachments. The views or opinions expressed are
the author’s own and may not reflect the views or opinions of Cardno.



Earthworks 

1. During the pre-lodgement and design phase meetings, there was no discussion regarding the proposed 
30,000m3 of cut from this stage. Justification for the high volume of cut is required given no approvals 
exist over the proposed filling areas. It is also noted that the proposed cut profile compromises the road 
grades and stormwater (surface flow) capacity. Council Officers are not supportive of the design in its 
current form. 

The cut has been introduced to ensure future stages of the development do not require 
excessive imported fill.  

The masterplanning undertaken to date has determined that, to meet the various flood 
immunity, sewer reticulation and stormwater management requirements, the southern and 
eastern areas of the proposed estate will need to be filled. 

Lowering the finished levels of the Stage 1 works to introduce cut ensures: 
 lot levels for future stage can be reduced 
 there is less total fill required for future stages 
 there is a higher percentage of the fill sourced from within the site extents.  

2. Part of the proposed fill area is on road reserve. As there is no tenure over the road reserves, plans are to 
amended to exclude filling of these areas. 

These areas have been removed from the proposed scope. 

3. Part of the filling is proposed on lots that are not the subject of the application. Please remove the fill from 
these lots or provide a new application with the lots nominated in the application. 

These areas have been removed from the proposed scope. 

Roadworks 

4. Significant sections of the proposed road have grades less than the 0.5% minimum grade nominated in 
the FNQROC Development Manual. Council does not support the reduced grades. It is noted that by 
reducing the extent of cut at the western ends of the road the road grades could be increased and provide 
improved drainage and maintenance outcomes. 

Amended drawings are to be submitted with all roads meeting or exceeding the minimum road grade of 
0.5%. 

All road grades are now minimum 0.5%. 

Verge widths are to be in accordance with the FNQROC Development Manual. Particular attention should 
be made to verge widths adjacent truncations of lot boundaries (i.e. Lot 8 at intersection of Roads 2 & 5). 

Boundary truncations amended at Lot 8. All other boundary truncations ok. 

Stormwater 

5. The proposed filling is not consistent with the extent modelled in the advice to Council under cover of 
letter dated 12 April 2019 - Cardno Reference: Q184103 L003 01. 
Confirmation is required that the proposed filling will not have a detrimental drainage impact on adjoining 
landowners. The advice must include appropriate supporting documentation to enable the confirmation to 
be verified. 

The letter dated 12 April 2019 - Cardno Reference: Q184103 L003 01 was in the earlier stages 
of the flood modelling. The proposed design is consistent with the requirements of the Flood 
Model Report. 

The flood storage area in the NE extents of stage 1 adjacent the culvert has been added to the 
stage 1 civil design. This will require the removal of the existing stockpile in this area which 
has been area situated there since the construction of the diversion drain in 2012.  

6. It is noted that the underground stormwater system (minor event system) appears to have been designed 
to convey flows from a larger recurrence interval event than the FNQROC recommended design ARI per 
Section D4 Table 4.3. The hydraulic grade line on the drawings is for the 5-year ARI event. Please 
provide the hydraulic grade line for the 100-year ARI (or other design event if applicable) to show that the 
pipe flows and captures are achieved. 

The underground stormwater has been designed for a 5-year ARI event. It has been amended 
to suit the revised road grading. 

The calculation tables have been reviewed and amended. 



 
7. The starting water level for the pipe system does not appear to correlate with the levels shown in the flood 

modelling outputs in Appendix B of the Flood Impact Assessment report, {Cardno Reference Q184103 
dated 16 October 2019). 
 
The time of concentration for the drainage channel on the northern side of the site is 
57minutes. The critical time of concentration for the proposed subdivision is 17 minutes. 
A conservative starting water level of 2.8m has been adopted at the culvert outlets. This 
figure is derived from the flood model hydrograph below. The 2.8m starting level corresponds 
to an approx. 35 - 40minute storm duration in the upstream catchment. 
 

 
  

8. Page 16 of the flood impact assessment report indicates that "drainage gully works" have been modelled 
in assessing the flood immunity of Stage 1. The operational works does not appear to detail the drainage 
gully works for the footprint shown on the image on page 16 of the report. Clarification is required on the 
works necessary to provide the appropriate flood immunity and drainage capacity to service Stage 1. 

The report states “Earthworks within the drainage gully/reserve immediately east of Wabul 
Street were required to allow for the free drainage and attenuation of the future development 
areas.” 

The flood storage area in the NE extents of stage 1 adjacent the culvert has been added to the 
stage 1 civil design. This will require the removal of the existing stockpile in this area which 
has been situated there since the construction of the diversion drain in 2012.  

9. Provide the cross sections of the drain profile as required in Condition 13 d. of the ROL which states the 
following:- 
It is unclear how the ground levels for the existing lots have been entered into the flood model and 
whether the current model set up excludes flow from entering existing lots. In order to properly understand 
the proposed drain and culverts operation and impacts, cross sections of the drain profile at regular 
intervals upstream and downstream from the culverts are required.  
The sections should show: 

i. the proposed drain profile, including the need for a finish to stabilise the drain banks, such as rock lining; 
ii. existing lot levels on the north side and proposed development levels on the south; 
iii. the modelled peak flood level for the 5, 10- and 100-year AEP events, and 
iv. the resulting freeboard; 

Now included in DWG 1268-1270. 

 



10. For the revised design submission with the amended road grades, provide engineering calculations to 
demonstrate that the flows from the 100 year ARI event is contained within the road reserves. 

The “worst case” cross-section will be on the downstream side of Road 2. The Q100 flow is 
1.45m3/s at the downstream side of pit 10/1. 

Assuming the underground system in blocked, the flow depth for the “Road 2” cross section 
at 0.5% grade, conveying 1. 45m3/s, is 225mm from the invert. See the snippet of spreadsheet 
calculations below. 

 

11. The calculations table provided indicate the approach flow to stormwater pit 7 /1 is 93L/s. The calculations 
table indicates that the capture into pit 7 /1 is 93L/s and that there is no bypass flow. 

The kerb return grading confirms that this pit is an on-grade pit. With reference to the Kerb inlet Capacity 
charts in FNQROC, a comparison of the captured flow to the approach flow for and "On-grade - Type S 
"pit confirms that it is not possible to capture all of the approach flow at this approach flow rate. The inputs 
and setup of the PC drain model are to be reviewed to confirm that the appropriate pit designations are 
adopted and reflect the finalised road and kerb designs. 

The calculation tables have been reviewed and amended. 

12. Provide a severe impact assessment to demonstrate safe conveyance of flows in the event the 
downstream water levels "drown out" the pipe system. Note: this applies to the revised road grading as 
the current road grades are not supported by Council Officers. 

As discussed in the response to RFI #10, in the event the underground system is not 
conveying any flow, the “Road 2” cross section at 0.5% grade, conveying 1.45m3/s, is 225mm 
from the invert. This does not encroach on any properties. 

There is a minor sag on Wabul Rd adjacent the intersection to “Road 2”. The Wabul Rd flow 
depth to convey the same 1.45m3/s is 215mm. See the snippet of spreadsheet calculations 
below. The crest invert height is 3.76. This gives a water surface elevation of 3.975 if Wabul 
Road is conveying 1.45m3/s. 



All properties in the vicinity are higher than this level. See the snippet of spreadsheet 
calculations for Wabul St below. 

 

In addition, the GPT access pad (Pit 9/1) adjacent the intersection of Wabul Road and “Road 
2” grades away from the road and will provide additional outlet capacity. 

As such, considering the underground system has been assumed to convey no flow and the 
additional flow outlet capacity at the GPT pad, these calculations are considered to be very 
conservative.  

13. The southern diversion drain shown on Cardno Drawing Q184103-Cl-1266 shows a longitudinal grade of 
0.06% for 200m. This is not acceptable to Council and the design must be revised to ensure that there will 
not be issues with standing water and that the capacity of the drain is appropriate to provide immunity to 
the adjoining developed land. Calculations on the catchment, runoff and capacity of the drain are to be 
provided. 

The detail has been amended to provide a min 300mm bund instead. The existing natural flow 
path is approx. 30m south of the bund, flowing eastwards parallel to the bund. 

The area to the south of the bund will be regraded to ensure it drains freely to the natural low 
point in the existing paddock. 

14. The eastern diversion drain shown on Cardno Drawing Q184103-Cl-1267 does not include chainages or 
sufficient setout for Council officers to review the levels and the relationship to the outlet 10/1. In addition, 
the longitudinal section shows a grade of 0.1%. As per the previous condition, this flat grade is not 
supported by Council for operational and maintenance reasons and potential health issues with standing 
water. Appropriate calculations are required to demonstrate drainage capacity. 

The setout information and drain longsection has been amended to provide a 0.5% grade. 

15. Drainage outlet 10/1 does not drain to the invert of the eastern drain. Provide details of the grading and 
capacity of the drain including upstream (diversion drain) flows. The starting tailwater level must be 
justified based on drain hydraulics or backwater flooding per the flood model, whichever is the greater. 

The drain longsection has been amended to provide a 0.5% grade. The drain capacity for a 
300mm deep, 1m wide, flat bottom, grass lined swale is approximately 0.7m3/s. It is noted, as 
per the response to RFI#7, the detention basin is expected to have commenced filling at this 
stage. 



Water Reticulation 

16. Provide details of the 100mm dia and 63mm dia water mains crossing over the proposed 7 /2700x900 
RCBC on Wabul Street.  

A teleconference with Water and Waste on 7th February 2020 requested further amendments 
to the water reticulation to remove the rider mains and adopt a more typical SEQ Water 
reticulation layout rather than the FNQROC standard. The Water Reticulation has been 
redesigned to provide a single main on one side of the road with road crossings servicing the 
lots on the other side of the road.  

Refer revised water reticulation drawing Q184103-CI-1350. The details for the water service 
crossing are included in Detail B. The proposed structural bracket details are shown on 
Q184103-CI-1271.  

17. Drawings to include details of trunk water main along Captain Cook Highway in accordance with 
Conditions 8.c. and 10.a 

 
The teleconference with Councils Water and Waste team on 7th February 2020 and further 
correspondence via email has resulted in the following agreement: 

o 300mm trunk watermain not required for Stage 1. The 300mm main connection will 
be required to be constructed in the eastern verge of the Captain Cook Highway in 
conjunction with the Stage 3 works. See staging plan attached. 

The email correspondence is also attached.  

Sewer Reticulation 

18. Noting amendments required to the design from the earthworks and roadworks RFI items above, the 
sewer reticulation grading is to be revised and optimised so that gravity sewers shall have a depth of no 
greater than 3m in accordance with the FNQROC Development Manual. 

A sewer Masterplanning Drawing is attached which shows the future sewer layout. 

Due to the length to the sewer main running from the future stages to the south, the Stage 1 
works will involve the deepest sections of sewer.   

The deeper sections of sewer have been re-routed to be adjacent the road verges. 

Sewage Pump Station and Rising Main 

19. In accordance with Condition 8.a., the applicant is to meet with Council Sewerage Officers to confirm 
known capacity issues and determine a suitable connection point where sufficient capacity exists. 

The teleconference with Councils Water and Waste team on 7th February 2020 and further 
correspondence via email has resulted in the following: 

o Council requested an interim sewer discharge point for the early stages of the 
proposed development as the 300mm Rising Main at Beor St is currently disused 
and would likely require regular flushing / maintenance due to the lower loads in 
the early stages.  Cardno undertook additional sewer modelling at Councils 
request. 

o As such, the proposed Sewer RM discharge point has been amended. The revised 
discharge point has enough capacity for Stages 1-3 and some of Stage 4. 

The Water and Sewer Report has been updated accordingly.  

Please see attached correspondence regarding the interim connection.   

 
20. Provide advice as to why minimum rising main velocity of 0. 75m/s is not achieved. 

 
This query was related to the previous rising main which was discharging to the existing 300mm 
Rising Main at the Beor St / Captain Cook Highway Intersection. 
 
The revised rising main drawings for the interim connection to the Council wastewater network, as 
discussed in the response to RFI#19 above, will be issued to Council for Approval prior to 
arranging the pre-start meeting. 
 



21. Sewage Pump Station access and pad area details to be shown on drawings in accordance with 
Condition 10.b. It is noted that Trunk Infrastructure drawing Q184103-Cl-003(3) refers to civil drawings for 
these details which appear to be missing from the drawings. 
 
This has been added to civil drawings, see Drawing Q184103-CI-003 
 

22. The Engineering Drawings provided for the pump station do not comply with FNQROC D7.17. With 
reference to D7.17, please provide a 'project specific design drawing' which includes:  

a) Generator building (if applicable); 
b) Switchboard drawings; 
c) Detailed cross-section and plan of emergency storage infrastructure, or calculations confirming additional 

emergency storage infrastructure is not required; 
d) Calculations supporting the provision of wet well storage; 
e) Calculations showing that flotation forces are counteracted for all buried or partially buried structures; and 
f) Structural calculations where necessary for the pump well and associated works; 

 
Alternatively, where the pump station is proposed to be a packaged system, please include a notation requiring the 
details to be provided prior to placing the order. Elements including storage volume and times should be provided 
with the response to this request for further information. 
 

As discussed with Councils Water and Waste team on 7th February 2020 at the teleconference 
meeting, the proposed pump station is a packaged system to be supplied by Mullally and the 
SCADA integration is to be supplied by Welcon. The Construction documentation is to be 
Approved by Council prior to arranging the pre-start meeting. 
 
A spreadsheet is provided which demonstrates the storage volumes in the pump station and 
nearby sewer pits can cater for the 4 x ADWF for the full development.  

General 

23. Provide details for vehicle access gate between lots 19 and 20 to allow vehicular access to the drainage 
reserve in accordance with Condition 3.d. 
 
The drainage reserve access is proposed to be “Park Access Gate” as per FNQROC standard 
drawing S9010.  
Note added to drawing Q184103-CI-1003. 

 
24. Confirmation is required as to why the proposed Ergon pad mount substation and cable connection to 

Road 5 cul-de-sac are shown as easement in the park lot rather than road reserve or freehold lot in favour 
of Ergon Energy. 
 
The proposed Ergon pad mount substation and cable connection to Road 5 cul-de-sac will 
become a road reserve.  
The area designated as “Park” will become a Council freehold lot.  

 
25. Civil Works drawings included in “Appendix C.1" are noted as “For Approval - Not To Be Used For 

Construction Purposes". These drawings are to be approved by a suitably qualified RPEQ and submitted 
to Council prior to the pre-start meeting. 

  
Noted. 

 
26. External Works drawings included in “Appendix C.2 - Trunk Infrastructure" are noted as Preliminary Only- 

Not To Be Used For Construction Purposes". These drawings are to be approved by a suitably qualified 
RPEQ and submitted to Council prior to the pre-start meeting. 
 
Noted. 
 

Advice Statement 

Douglas Shire Council will nominate the installation location of district water meters (required under Condition 10.c 
of the ROL approval) as a condition of the operational works approval. 

 
Noted. 
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FOR APPROVAL
NOT TO BE USED FOR CONSTRUCTION PURPOSES

GENERAL

IF IN DOUBT ASK.
THESE DRAWINGS SHALL BE READ IN CONJUNCTION WITH THE SPECIFICATIONS INCLUDING FNQROC AND ALL 
INFORMATION ISSUED BY THE SUPERINTENDENT DURING THE COURSE OF THE CONTRACT AND INCLUDES THE

ALL LEVELS ARE TO AHD.
ALL CO-ORDINATES ARE TO MGA ZONE 55. 

ALL DIMENSIONS AND RADII ARE EXPRESSED IN METRES (UNO).
DRAWINGS SHALL NOT BE SCALED.
EXISTING CONTOURS, LEVELS AND FEATURES SHOWN ON THE DRAWINGS ARE INDICATIVE ONLY AND ARE
BASED ON SURVEY DRAWINGS AND DATA PROVIDED BY CARDNO (QLD) PTY LTD CONSULTING SURVEYORS.
ALL DIMENSIONS RELEVANT TO SETTING OUT, SURFACE LEVELS AND INVERT LEVELS SHALL BE VERIFIED BY
THE CONTRACTOR PRIOR TO CONSTRUCTION. THE CONTRACTOR SHALL REPORT ANY DISCREPANCIES TO THE
SUPERINTENDENT.
THE CONTRACTOR SHALL ENSURE THAT ALL WORKS ARE MAINTAINED IN A SAFE AND STABLE CONDITION AND
THAT ADEQUATE PROTECTION AGAINST EROSION AND SILTATION IS IN PLACE.
WORKMANSHIP AND MATERIALS ARE TO BE IN ACCORDANCE WITH THE RELEVANT STANDARDS AND THE 
REQUIREMENTS OF DOUGLAS SHIRE COUNCIL AND OTHER AUTHORITIES SHALL BE MAINTAINED.
GRADE EVENLY BETWEEN LEVELS SHOWN EXCEPT WHERE LEVELS  INDICATE VERTICAL CURVES.
THE CONTRACTOR SHALL BE RESPONSIBLE FOR EROSION PROTECTION AND SEDIMENT CONTROL FOR THE WORKS
AS SPECIFIED AND TO THE SATISFACTION OF DOUGLAS SHIRE COUNCIL.

SITE CLEARANCE

THE SITE SHALL BE CLEARED ONLY TO THE EXTENT NECESSARY TO PERMIT CONSTRUCTION OF THE PERMANENT
WORKS U.N.O.
AREAS TO BE USED FOR STOCKPILING EXCESS EXCAVATED MATERIALS SHALL BE CLEARED AND STRIPPED OF
TOPSOIL AND OTHER UNSUITABLE MATERIAL.
ALL ITEMS NOMINATED ON THE DRAWINGS TO BE REMOVED ARE TO BE DISPOSED OF OFF SITE. REMOVED
VEGETATION IS TO HAVE ALL ROOTS GRUBBED OUT AND DISPOSED OF OFF SITE. ALL OFFSITE DISPOSAL IS AT
CONTRACTORS EXPENSE.

EARTHWORKS

DRY DENSITY RATIO AS REFERRED TO IN THESE NOTES IS THE RATIO DETERMINED IN ACCORDANCE WITH
AS1289.5.4.1 OF COMPACTED DRY DENSITY IN ACCORDANCE WITH AS1289.5.3.1 OR AS1289.5.8.1 TO THE STANDARD
MAXIMUM DRY DENSITY DETERMINED IN ACCORDANCE WITH AS1259.5.1.11 (STANDARD COMPACTION).
STRIP ALL VEGETAL MATTER, TOPSOIL AND OTHER UNSUITABLE MATERIAL FROM AREAS TO BE EXCAVATED OR
FILLED. STOCKPILE SUITABLE TOPSOIL MATERIAL IN APPROVED LOCATIONS FOR SUBSEQUENT RE-USE.
EXCAVATE AS REQUIRED AND DEPOSIT EXCAVATED MATERIAL AS NECESSARY. COMPACT SURFACES EXPOSED
BY STRIPPING OR EXCAVATION TO 98% DRY DENSITY RATIO TO A DEPTH OF AT LEAST 250mm, SHOULD ANY SOFT
OR UNSUITABLE MATERIAL BE IDENTIFIED SEEK THE ADVICE OF THE SUPERINTENDENT.
COMPACT FILL TO 98% DRY DENSITY RATIO IN LAYERS OF THICKNESS APPROPRIATE TO THE COMPACTION
PLANT EMPLOYED BUT NOT EXCEEDING 200mm.
ALL MATERIALS WITHIN 300mm BELOW ROAD PAVEMENT/SUBGRADE INTERFACE SHALL BE COMPACTED TO 98%
DRY DENSITY RATIO.
IN PLACING FILL IN AND AROUND ROAD FOOTPATHS AND BATTERS ALLOW FOR TOPSOIL THICKNESS AS
DETERMINED ON BASIS OF ACTUAL TOPSOIL MATERIALS BALANCE.
ALL AREAS EXPOSED BY EARTHWORKS SHALL BE TOPSOILED AND GRASSED BY DRILL SEEDING
EXCEPT THAT HYDROMULCHING IS REQUIRED ON BATTERS STEEPER THAN 1 VERTICAL TO 4 HORIZONTAL. ALL
AREAS TO BE GRASSED WILL HAVE 80% ROOT MAT AT THE END OF DEFECTS LIABILITY PERIOD AND SHALL BE
FREE OF ROCK AND LOOSE STONE WHEN WORKS ARE TAKEN "ON MAINTENANCE".

ROADWORKS

PAVEMENT DESIGN IS BASED ON SUBGRADE RESULTS AS PER GEOTECHNICAL REPORT AND IS SUBJECT TO REVISION 
ON THE BASIS OF CONFIRMATORY CBR TESTS OF THE SUBGRADE AT TIME OF CONSTRUCTION. THE CONTRACTOR 
SHALL PROVIDE 7 No. CONFIRMATORY SUBGRADE SOAKED CBR TESTING TO THE SUPERINTENDENT AS SOON 

EXCAVATE OR FILL AS NECESSARY TO PAVEMENT/SUBGRADE INTERFACE AS  DESCRIBED IN THE
SPECIFICATION AND EARTHWORKS NOTES.
PRIOR TO PLACING ROAD PAVEMENT MATERIAL THE SUBGRADE SHALL BE TESTED AND PROOF ROLLED IN THE
PRESENCE OF THE SUPERINTENDENT AND DOUGLAS SHIRE COUNCIL'S INSPECTING OFFICER.
PAVEMENT CONSTRUCTION DETAILS SHALL BE AS SHOWN ON DRAWINGS

DRAINAGE

STORMWATER DRAINAGE PIPE SHALL BE RCP FJ CLASS 2 PIPE UNO. JOINTS TO HAVE MANUFACTURER APPROVED
BANDS AT ALL JOINTS TO PREVENT MOVEMENT OF FINE MATERIAL THROUGH JOINT e.g. ROCLA SAND BANDS
BEDDING SHALL BE TYPE HS2 AS SPECIFIED IN AS3725.
PIPE LAYING SHALL COMMENCE AT THE DOWNSTREAM END OF THE WORKS AT ALL TIMES.
STORMWATER HEADWALLS TO BE CONSTRUCTED AS DETAILED ON FNQROC STANDARD DRAWING S1080. SEEK
SUPERINTENDENTS APPROVAL OF VARIATION PRIOR TO CONSTRUCTION. LIDS SHALL BE CAST AFTER COMPLETION 

STORMWATER KERB INLET PITS TO BE CONSTRUCTED AS DETAILED ON FNQROC STANDARD DRAWINGS S1050,
S1055 AND S1060 U.N.O. REFER PLANS FOR POSITION OF LINTEL IN RELATION TO GRATE. THE NOTATIONS OF "SAG" AND

ALL "FINISHED SURFACE LEVELS" ON STORMWATER LONG SECTIONS ARE BASED ON TOP OF KERB FOR KERB INLETS

WATER

G2

G3

G5
G6
G7
G8

G9

G10

G11

G12
G13

E4

R2

R3

R4

D1

D2
D3
D4

D5

D6

SUBSOIL DRAIN MIN GRADE 0.5%. REFER FNQROC STD DWG S1095 FOR DETAILSD7

OF ALL EARTHWORKS

ALL STORMWATER DRAINAGE LINES SHALL HAVE CCTV SURVEY COMPLETED IN ACCORDANCE WITH THE
FNQROC DEVELOPMENT MANUAL.

D8

COMPLY WITH FNQROC - STANDARD DRAWINGS.

CONNECTION TO EXISTING MAINS TO BE CARRIED OUT BY DOUGLAS SHIRE COUNCIL AT THE 
CONTRACTOR'S EXPENSE.
ALL PVC WATER MAINS SHALL BE CLASS 16 PVC-M RUBBER RING JOINTED U.N.O.
ALL DICL WATER MAINS SHALL BE PN35 DICL RUBBER RING JOINTED U.N.O.

BEDDING AND SURROUND TO PIPES AND FITTINGS SHALL BE IN IN ACCORDANCE WITH FNQROC STANDARD
DRAWING S2016

W2

W4

W5

W7

POTABLE WATER MAINS TO BE INSTALLED 2.80m FROM PROPERTY BOUNDARY U.N.O.
GENERALLY IN ACCORDANCE WITH FNQROC STD. DWG S1010. 

W3

HYDRANTS AND VALVES ARE TO BE NYLON POWDER COATED OR EQUIVALENT AND HYDRANTS ARE TO BE OF

WITH FNQROC STANDARD DRAWING S2010 & S2005
VALVES TO BE IDENTIFIED BY KERB MARKER PLATE AND YELLOW RETRO-REFLECTIVE MARKER IN ACCORDANCE
WITH FNQROC STANDARD DRAWING S2010
WATER MAINS CROSSING ROADS SHALL BE PN35 DICL FOR THE FULL ROAD CROSSING WIDTH, FINISHING 100mm
BEHIND THE BACK OF KERB AND CHANNEL AT A MINIMUM AND AS SHOWN ON THE DRAWINGS.

W8

W12

THE MAXI-FLOW TYPE.
HYDRANTS TO BE IDENTIFIED BY KERB MARKER PLATE AND BLUE RETRO-REFLECTIVE MARKER IN ACCORDANCEW9

W11

MINIMUM TEST PRESSURE OF WATER MAINS SHALL BE 1200kPa. IN ACCORDANCE WITH DOUGLAS SHIRE COUNCIL
AND FNQROC SPECIFICATIONS.

W10

CONTRACTOR SHALL ADVISE DOUGLAS SHIRE COUNCIL PRIOR TO UNDERTAKING ANY
SEWERAGE AND WATER RELATED WORK.

W1

WATER MAINS 225Ø OR GREATER SHALL HAVE 900mm MINIMUM COVER.W6

C1

C2

C3

E1

E2

E3

E5

E6

E7

R1

REFER FNQROC DEVELOPMENT MANUALG14

AS POSSIBLE LOCATIONS TO BE AGREED WITH THE SUPERINTENDENT.

G1

ALL SET OUT SHALL BE RELATED TO ROAD CENTRE LINES.
G4

OR TOP OF MANHOLE FOR MANHOLES AND GPT'S.

SAFETY IN CONSTRUCTION
CONSTRUCTION ACTIVITY CAN BE HAZARDOUS. POTENTIAL SAFETY HAZARDS CONSIDERED BY THE
DESIGNERS TO HAVE A HIGHER RISK THAN NORMAL CONSTRUCTION ACTIVITY ARE IDENTIFIED WITH
APPROPRIATE NOTES ON THESE DRAWINGS. IT SHOULD BE NOTED THAT DESIGNERS HAVE A LOWER
UNDERSTANDING OF THE RISKS INVOLVED IN CONSTRUCTION COMPARED WITH THAT OF A COMPETENT
CONTRACTOR. IT IS THEREFORE ESSENTIAL THAT AN ADEQUATE SAFETY PLAN FOR THE WORKS IS
PREPARED BY THE CONTRACTOR. SAFETY PLANS ARE TO BE PREPARED IN COMPLIANCE WITH THE
STATUTORY REQUIREMENTS. THE DESIGNERS MAY NOT BE AWARE OF ALL SAFETY RISKS AND HAZARDS
INVOLVED IN THIS PROJECT AND THE ABSENCE OF COMMENT DOES NOT IMPLY THAT THERE ARE ONLY LOW
LEVEL RISKS OF HAZARDS INVOLVED IN THE PROJECT. APPROPRIATE WORK METHOD STATEMENTS ARE TO
BE PREPARED FOR ANY HIGH RISK ACTIVITY BY THE CONTRACTOR. THE DESIGNERS ARE AVAILABLE TO BE
CONSULTED WHEN REQUIRED CONCERNING THEIR AREA OF CONTROL WITH REGARD TO SAFETY PLANS.

DOUGLAS SHIRE COUNCIL DECISION NOTICE.

ALL TOP OF PIT, INLETS AND GPT UNITS TO BE CONFIRMED BY CONTRACTOR ON SITE PRIOR TO ORDERING. 
ANY VARIATION IN LEVELS FROM THE DESIGN PLANS TO BE REPORTED TO THE SUPERINTENDENT

D9

GEOTECHNICAL

ALL BATTERS STEEPER THAN 1 IN 2 AND HIGHER THAN 1.5m ARE TO BE CHECKED BY A GEOTECHNICAL ENGINEER GT3

ALL EARTHWORKS SHALL BE SUPERVISED IN ACCORDANCE WITH L1 OF AS3798. THE CONTRACTOR SHALL EMPLOY 
AN RPEQ GEOTECHNICAL CONSULTANT WHO SHALL PROVIDE A CERTIFICATE THAT THE WORKS HAVE BEEN
COMPLETED SATISFACTORY IN ACCORDANCE WITH THE SPECIFICATION AND TO LEVEL 1 OF AS 3798.

GT2

AND CERTIFIED AS TO THEIR STABILITY TO SATISFY DOUGLAS SHIRE COUNCIL.
ALL STRUCTURE DESIGN CRITERIA SHALL BE CONFIRMED ONCE A GEOTECHNICAL INVESTIGATIONGT4
HAS BEEN COMPLETED. THIS INCLUDES PAVEMENT DESIGN
ALL BATTERS TO BE CONFIRMED BY GEOTECHNICAL INVESTIGATION RECOMMENDATIONSGT5

W13 EXISTING HYDRANTS OR VALVES SHALL BE PROVIDED WITH NEW COVER BOXES AND SURROUNDS AS PER 
FNQROC STD. DWGS. S2000 AND S2005. 

W14 WHERE VALVE SURROUNDS ARE TO BE SET IN CONCRETE, A COMPRESSIBLE LAYER IS TO BE PROVIDED TO ALLOW 
FOR MAINTENANCE

ETS GEOTECHNICAL HAVE PREPARED A GEOTECHNICAL INVESTIGATION REPORT DATED AUGUST 2019. THE
CONTRACTOR IS TO COMPLY WITH THE REPORT OR NOTIFY THE ENGINEER OF ANY DISCREPANCIES.

GT1

W15 LOWER WATER MAIN UNDER ROADS AS NECESSARY TO AVOID SUBGRADE IMPROVEMENT LAYER IF APPLICABLE

ALL TOP OF PIT, INLETS AND GPT UNITS TO BE CONFIRMED BY CONTRACTOR ON SITE PRIOR TO ORDERING. 
ANY VARIATION IN LEVELS FROM THE DESIGN PLANS TO BE REPORTED TO THE SUPERINTENDENT

D10

E8 CONTROL TESTING OF BULK EARTHWORKS SHALL BE UNDERTAKEN IN ACCORDANCE WITH A.S.3798 - 2007.
E9 ALL EARTHWORKS ARE TO BE CONTROLLED BY LEVEL 1 INSPECTION AND TESTING BY A QUALIFIED

GEOTECHNICAL, TESTING AND INSPECTION AUTHORITY.
E10 COMPACTION TEST FREQUENCY FOR EARTHWORKS ARE TO BE IN ACCORDANCE WITH TABLE 8.1 OF

AS3798-2007.
E11 MINIMUM RELATIVE COMPACTION STANDARDS FOR EARTHWORKS ARE TO BE IN ACCORDANCE WITH  TABLE 5.1

OF AS3798-2007.
E12 FOR SETTING OUT DETAILS OF ROADS AND KERB REFER TO TYPICAL CROSS SECTIONS, ROAD SETTING OUT

DETAILS AND INTERSECTION DETAILS.
E13 LOTS ARE TO BE GRADED EVENLY BETWEEN FINISHED SURFACE LEVELS SHOWN UNLESS OTHERWISE NOTED.
E14 EXCESS MATERIAL FROM EXCAVATION IS TO BE MOVED TO FUTURE STAGE.
E15 REFER VEGETATION MANAGEMENT PLAN FOR CLEARING DETAILS
E16 ALL EXISTING SERVICES SHALL BE CHECKED FOR CLEARANCE PRIOR TO CONSTRUCTION.
E17 FINISHED SURFACE LEVELS SHOWN ON ALLOTMENTS ( EXCLUDING VERGES) ARE AT COMPLETION OF

EARTHWORKS AND TOPSOILING.
E18 ALL AREAS EXPOSED BY EARTHWORKS SHALL BE TOPSOILED AND GRASSED BY DRILL SEEDING EXCEPT THAT

HYDROMULCHING IS REQUIRED ON BATTERS STEEPER THAN 1 VERTICAL TO 4 HORIZONTAL. ALL AREAS TO BE
GRASSED WILL HAVE 80% ROOT MAT AT THE END OF DEFECTS LIABILITY PERIOD AND SHALL BE FREE OF ROCK
AND LOOSE STONE WHEN WORKS ARE TAKEN "ON MAINTENANCE".

E19 WHERE BATTERS FRONT A ROAD, ENSURE THERE IS AN EXTENSION OF VERGE GRADE INTO LOT WITH GRADE TO
MATCH. REFER FNQROC STD. DWG. S1005 FOR DETAILS

SEWER

S1     PROPERTY CONNECTION BRANCHES SHALL BE 100 DIA. AND TERMINATE AT THE INLET END OF THE INSPECTION
PIPE. THE END SHALL BE SEALED WITH PLUG AND CLIP AND THE INVERT LEVEL OF THE BEND SHALL BE AS
DIRECTED BY THE SUPERINTENDENT.

S2     ALL SEWER MAINS SHALL BE 150 DIA. UPVC CLASS DWV SN10 R.R.J. UNLESS NOTED OTHERWISE.
S3     MANHOLE LIDS TO BE CONSTRUCTED 50mm ABOVE GROUND LEVEL.
         PAVED SURFACES
S4     ENSURE MANHOLES ARE 1.5m CLEAR ON 3 SIDES FROM BATTERS. STEEPEN BATTERS LOCALLY IF REQUIRED.

MEASUREMENT TAKEN AS A RADIUS AROUND THE CENTRE OF LID.
S5     ENSURE MANHOLES ARE MIN 0.1m CLEAR FROM PROPERTY BOUNDARIES
S6     ENSURE HCBs ARE MIN 0.5m CLEAR FROM PROPERTY BOUNDARIES
S7     WHERE SEWER IS IN VERGE, E2 HCB's SHALL EXTEND PAST TOP OF BATTER MIN 1.0m

         OR FLUSH WITH PATHWAYS, ROADWAYS AND

ALL 63Ø POLY PIPES SHALL BE MDPE CLASS 16.

"ON-GRADE" ON DRAINAGE LONG SECTIONS RELATES TO FLOW CHARACTERISTICS - NOT GRATE/LINTEL ARRANGEMENT.

R5 SUBGRADE AND PAVEMENT TESTING AND HOLD POINTS SHALL BE AS PER THE FNQROC "CONSTRUCTION
PROCEDURES" MANUAL.

D11 STORMWATER INFRASTRUCTURE TESTING AND HOLD POINTS SHALL BE AS PER THE FNQROC "CONSTRUCTION
PROCEDURES" MANUAL.

W16 WATER INFRASTRUCTURE TESTING AND HOLD POINTS SHALL BE AS PER THE FNQROC "CONSTRUCTION
PROCEDURES" MANUAL.

S8 SEWER INFRASTRUCTURE TESTING AND HOLD POINTS SHALL BE AS PER THE FNQROC "CONSTRUCTION
PROCEDURES" MANUAL.
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NOTE
VOLUMES NOMINATED ARE PRELIMINARY ONLY &
REFLECT THE DIFFERENCES BETWEEN EXISTING
& FINISHED SURFACES.

VOLUMES (ESTIMATED)
FILL AREA 1 = 27,915m3

CUT VOLUMES NOT PRESENTED FOR FILL AREA.
NO CUT REQUIRED.
RETAIN EXISTING LEVELS WHERE CUT IS NOMINATED.

SETOUT POINTS
PT No. EASTING NORTHING RL.

1 337214.779 8170535.089 4.100
2 337339.566 8170403.104 4.100
3 337527.407 8170497.397 3.400
4 337415.333 8170632.135 3.400
5 337230.598 8170722.293 2.750
6 337311.429 8170761.872 2.750
7 337320.224 8170743.909 2.750
8 337239.393 8170704.331 2.750
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NOTES
1.      AT INTERSECTIONS, CUL-DE-SACS AND ROUNDABOUTS, THE THICKNESS
         OF AC SURFACE SHALL INCREASE TO 50mm
2.      DN100 PVC PIPES ARE TO BE PLACED UNDERNEATH THE FOOTPATHS PRIOR 

         SUITABLE LOCATIONS FOR THE BUILDERS AND TO AVOID SERVICE CLASHES

         TO POUR OF THE FOOTPATHS TO SERVICE FUTURE HOUSE DOWNPIPE .
         DISCHARGES TO KERB. TWO (2) PIPES PER LOT ARE TO BE INSTALLED AT 

3.      SAWCUT AC SEAL & STRIP BACK TO BASE COURSE ALONG ROADWORK

         TIE IN NEATLY AND EVENLY TO EXISTING.
         INTERFACE WITH EXISTING INCLUDING CROWN WHERE APPLICABLE.
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IL 3.280

WABUL STREET CENTRELINE
ROAD SURFACE

DESIGN SURFACE

Q5 FLOOD LEVEL (20%  BLOCKAGE) = 3.31m

Q100 FLOOD LEVEL (20%  BLOCKAGE) = 3.57m

Q10 FLOOD LEVEL (20%  BLOCKAGE) = 3.37m
EXISTING WABUL ST LOT 35 = 3.85m MIN AT BOUNDARY

LOWEST PROPOSED LOT LEVEL = 3.89m (LOTS 15 & 16)

INSTALL BAFFLES TO WINGWALLS AND INSTALL BAFFLES TO WINGWALLS AND

IL 3.280

WABUL STREET CENTRELINE
ROAD SURFACEDESIGN SURFACE

Q5 FLOOD LEVEL (20%  BLOCKAGE) =3.19m

Q100 FLOOD LEVEL (20%  BLOCKAGE) =3.42m

Q10 FLOOD LEVEL (20%  BLOCKAGE) =3.24m
EXISTING WABUL ST LOT 37 = 3.67m MIN AT BOUNDARY

LOWEST PROPOSED LOT LEVEL = 3.89m (LOTS 15 & 16)

INSTALL BAFFLES TO WINGWALLS AND
OUTERMOST CULVERT WALLS AS DETAILED.

INSTALL BAFFLES TO WINGWALLS AND
OUTERMOST CULVERT WALLS AS DETAILED.
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NOTES
1. CONCRETE APRONS AND BASE OF OUTER CULVERT CELLS TO BE

ROUGHENED WITH CONCRETE PAVERS.
2. CULVERT BASE AND APRONS TO BE THOROUGHLY CLEANED AND DRIED

PRIOR TO APPLICATION OF HAND PLACED PAVERS TREATMENT.
3. FINAL LAYOUT TO BE APPROVED ON SITE BY THE ADMINISTRATOR.

STEELWORK NOTES
1. ALL STEELWORK SHALL CONFORM TO AS 4100, STEEL STRUCTURES.
2. FABRICATION SHALL BE CARRIED OUT BY WELDERS WHO ARE QUALIFIED

IN ACCORDANCE WITH THE REQUIREMENTS OF AS/NZS 1554.
3. ALL STEELWORK SHALL BE BLAST CLEANED TO CLASS 2 12 AS SPECIFIED

IN AS 1627.4
4. SHOP DRAWINGS, IF REQUIRED SHALL BE SUBMITTED BEFORE

COMMENCEMENT OF FABRICATION.
5. ALL BAFFLE PLATES SHALL BE PRE DRILLED AND HOT DIPPED

GALVANIZED AND PASSIVATED IN 0.2% SODIUM DICHROMATE SOLUTION.
6. DRILL HOLES TO ALLOW FOR GALVANIZING PROCESS.
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DETAIL A
1350SCALE 1:30m

1. LOCATION OF EXISTING WATER MAIN TO BE LOCATED USING GROUND PENETRATING
RADAR PRIOR TO EXCAVATION. ALIGNMENT SHOWN PLOTTED FROM COUNCIL RECORD.

2. WHERE POSSIBLE, HYDRANTS ARE TO BE LOCATED IN LINE WITH ALLOTMENT BOUNDARIES.
3. EXISTING HYDRANTS OR VALVES SHALL BE PROVIDED WITH NEW COVER BOXES AND

SURROUNDS AS PER FNQROC STD. DWGS. S2000 AND S2005.
4. WHERE VALVE SURROUNDS ARE TO BE SET IN CONCRETE, A COMPRESSIBLE LAYER IS TO

BE PROVIDED TO ALLOW FOR MAINTENANCE
5. LOWER WATER MAIN UNDER ROAD TO AVOID SUBGRADE IMPROVEMENT IF APPLICABLE.
6. REFER FNQROC STANDARD DRAWING S2016 FOR TRENCH WIDTH & BEDDING DETAILS.
7. THRUST  BLOCKS REQUIRED AT ALL SOCKETS, BENDS AND DEAD ENDS. THRUST BLOCKS

TO BE PLACED AND CONSTRUCTED IN ACCORDANCE WITH SEQ WATER REQUIREMENTS.

W150

W150

DETAIL B
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FOR APPROVAL
NOT TO BE USED FOR CONSTRUCTION PURPOSES

PHASING OF WORKS

1. TOPSOIL STOCKPILES ARE TO BE WATERED AND LIGHTLY COMPACTED TO  ENSURE MINIMAL DUST
DISTURBANCE PRIOR TO RESPREADING.

2. SITE TO BE KEEP MOIST AT ALL TIMES TO ENSURE DUST CONTROL.
3. UNCOMPLETED WORKS ARE TO BE WATERED AND ROLLED AT  THE END OF  EACH WORKING DAY TO ENSURE

A FIRM SEALED SURFACE TO CONTROL DUST.
4. HYDROSEEDING IS REQUIRED TO BE MAINTAINED THROUGH THE REMAINDER OF THE CONSTRUCTION

PERIOD TO ENSURE DUST AND EROSION CONTROL.
5. ALL OPEN DRAINS TO BE FULLY TURFED IMMEDIATELY UPON COMPLETION.

DUST CONTROL

SEDIMENT CONTROL
1. CONTROL WILL BE VIA THE INSTALLATION OF SILT FENCING, CATCH DRAINS, HAYBALE BARRIERS AND

SEDIMENT PONDS.
2. TOPSOIL STOCK-PILES ARE TO BE LOCATED IN AREAS CLEAR OF SERVICING, WATERCOURSES, ROAD AND

DRAINAGE WORKS AND PROVIDED WITH SILT FENCING ON THEIR DOWNSTREAM SIDE.
3. DURING THE PROJECTS CONSTRUCTION, ALL PITS ARE TO BE BLOCKED OFF AT THE SURFACE AND RUNOFF

FLOWS ARE TO BE DIRECTED TO THE SEDIMENT PONDS WHERE CONTAMINATED WATERS CAN BE TREATED
UNTIL THE SURROUNDING LANDSCAPE HAS BEEN STABLISIED TO THE SATISFACTION OF THE SITE
SUPERINTENDENT. ONLY ON THE COMPLETION OF  WORKS ARE THE SEDIMENT PONDS ARE TO BE REMOVED,

4. REFER TO IPWEAQ STD DWG No. D-0040 AND D-0041 FOR FURTHER DETAILS.
5. ALL BATTERS TO BE STABILISED WITHIN 10 DAYS OF COMPLETION OF BULK EARTHWORKS (eg.

HYDROMULCHING, TURFING etc.).
6. SURROUNDING CARRIAGEWAYS TO BE KEPT CLEAN OF ANY MATERIAL CARRIED ONTO ROADWAY BY

CONSTRUCTION VEHCILES FROM SITE.

1. INSTALL TRUCK SHAKER RAMP AND WASHDOWN AT ENTRY TO NEW WORK AREA.
2. INSTALL ALL BARRIER AND SILT FENCING.
3. INSTALL ALL CATCH DRAINS AND DIVERSION BANKS.
4. CARRY OUT CLEANING FROM ALL DRIVE AND SITE REGRADING AREAS. ALL VEGETATION IS TO BE MULCHED

AND STOCKPILED FOR LATER USE. ONLY RUBBISH AND TIMBER UNSUITABLE FOR MULCHING IS BE TO
STOCKPILED FOR LATER USE. ONLY MULCHING IS BE DISPOSED OF TO AN APPROPRIATE LOCATION OFF SITE.

5. STRIP SITE AND STOCKPILE TOPSOIL.
6. FORM SEDIMENT BASINS AND EXCAVATE DIVERSION DRAINS TO THE BASINS TO CONTROL SEDIMENT LADEN

FLOWS IF REQURED.
7. UNDERTAKE SITE WORKS, COMPACT AND REVEGETATE DISTURBED AREAS.
8. UNCOMPLETED EARTHWORKS ARE TO BE ROLLED AT THE END OF EACH DAY TO SEAL THE SURFACE.
9. AS EARTHWORKS ARE COMPLETED THOSE AREAS ARE TO BE TOPSOILED, HYDROSEEDED AND MUCLHED OR

PAVED IMMEDIATELY ON COMPLETION OF WORKS IN THAT AREA.
10. IN AREAS WHERE WORKS BY WET SEASON RAINS, TEMPORARY EROSION CONTROL (EG. MULCHES ANNUAL

ETC.) ARE TO BE INSTALLED.
11. ON COMPLETION OF REGRADING STRIPS OF TURF 0.8m WIDE ARE TO BE PLACED BEHIND ALL NEW KERB AND

GUTTER IN EACH ROAD, TOP AND BOTTOM OF ALL BATTER SLOPES AND IN ADDITIONAL LOCATIONS AS SHOWN
ON THE PLAN OR AS DIRECTED BY THE SITE SUPERVISOR.

12. ONLY AT THE COMPLETION AND STABLISATION OF AREAS UPSTREAM ARE ANY CONTROL DEVICES TO BE
REMOVED.

NOTE:
REFER IPWEAQ STANDARD DRAWINGS D-0040 AND D-0041 FOR TYPICAL DETAILS
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