From: Carman, Robert J <Robert.Carman@jacobs.com>

Sent: Thursday, 8 March 2018 9:36 AM

To: Neil Beck

Cc: McEwan, Daniel

Subject: Ocean Breeze Stage 6A (Your Ref: 44/2400/2017)

Attachments: IH132900-CI-SK-0013_A.pdf; _180222 Ocean Breeze Layout - 20m PS Offset.pdf;
_IH132900-Stage 4C to 5 piped system.pdf; IH132900-CI-SK-0011_A.pdf; _180222
Ocean Breeze Layout - 20m PS Offset.pdf; IH094400-CI-DG-0119_D.pdf; CB24301-
C-20-J.pdf; 180307-Overland Flood Extents-250.pdf

Hi Neil,

Further to our meeting in your office to discuss the Action Notice, | have attached the following information associated
with the majority of the details contained within the Notice.

Lot 903 — the extent of construction within this lot has been significantly reduced by redirection of the sewer and
stormwater lines.

Action Notice Items

1.

See attached aerial image overlay (SK-0013) which shows the vegetation in relation to the proposed lots. No
meetings with any Govt agencies have occurred.

We have completed sufficient masterplanning, including field survey of the existing drainage channel where the
Julaji Close stormwater system will outlet to, to determine that a feasible drainage system through Stage 5 is
achievable. Sketches and calculations that accompany the masterplanning are attached.

The stormwater outlet level will be raised to RL 1.4m. This is free draining as shown on the attached sketch (SK-
0013) which is based on LIDAR information that RPS provided to us and which is similar to the DSC LIDAR
contours. The level is similar to those in Stage 1 (RL 0.9 and 1.46) and Stage 5 (RL 1.62). The outlet level is above
most tidal influence. The tailwater level used for stormwater calculations is RL 2.0m. This level is above the HAT
(RL 1.78m). The need to assess hydraulic grade to the Mossman River is queried as the co-incidence of flood
flows in that river and Q5 flooding of the subject site occurring simultaneously is a much less frequent
occurrence than a Q5 recurrence interval.

The drain section that shows 407mm of depth is the maximum achievable depth — not the actual depth in a
Q100 event. Nevertheless the flow path has been altered with changes to the sewer and stormwater systems.
These changes have made the overland flowpath wider. A HECRAS analysis has been completed for the overland
system and is attached which shows that the Q100 is contained in the flowpath. The VxD calculation for the
flowpath is attached. There is more merit in placing the low point at the bend as the speed of any vehicle at the
bend is more likely to be approximately 20 km/hr. The low point has always been indicated on the original
masterplanning for the estate.

An alternative sewer masterplan is attached. Sewer depth has been reduced (max. depth is generally less than
3m except for the last lines contained within the lot that will be transferred to DSC) by inclusion of another lift
station in Stage 5.

Please refer to the attached sewer masterplans. The pump station has been included on a lot that will be
transferred to DSC. The sewer pump station is located a minimum of 20m from Lot 245. Given that the
prevailing breezes are south-easterly and northerly then this location is considered adequate. The existing
sewer pump station on Cooya Beach Road is within 20m of the nearest residence. Attached are the plans
showing the last 2 pump stations that we have designed — neither of these have achieved a 30m separation
from residential lots. The sewer pressure main has been removed from the park.



7. The footpath location can be shifted to the correct alighment — we were matching the previous stage drawings.
The road grade at the intersection will be amended although it is not considered necessary at an intersection to
do so. The temporary turnaround will be amended to be free draining.

8. The subsoil drain will be amended. Clearance to the water main will be reviewed. No additional pits are
required as the flow does not cross the crown. An additional pit will be included to reduce the flow at Pit 2/6. A
catchment plan is attached. Pipe types will be amended on the long sections. Q100 flow calculations are not
required at each pit. A GPT has not been provided as the previous stage did not include one.

9. Pump station drawings will be supplied by the manufacturer. Pump station overflow will be independent of the
stormwater system. The original masterplan allowed for this stage to be connected via Stage 5 and 1B to the
pump station in Cooya Beach Road and hence the need to confirm downstream capacity is not considered
necessary.

10. Arevised Statement of Compliance will be submitted when the stormwater and sewer masterplans are agreed
and revised drawings resubmitted.

We would like to convene another meeting to discuss these responses so that some agreement can be reached to allow
us to revise the Op Works drawings. Please advise a suitable date and time.

Robert Carman

W: 07 4031 4599
M: 0417 747 030
E: robert.carman@jacobs.com

NOTICE - This communication may contain confidential and privileged information that is for the sole use of the intended recipient. Any
viewing, copying or distribution of, or reliance on this message by unintended recipients is strictly prohibited. If you have received this
message in error, please notify us immediately by replying to the message and deleting it from your computer.
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Subject Drainage System Notes, Stage 4C to Outlet

Project Ocean Breeze Estate

Project No. IH132900 File IH132900-Drainage 4C to
Outlet.docx

Prepared by Paul Mashford Date 20 February 2018

A drainage system is proposed to convey stormwater flow from stage 4C and to ultimately outlet to
the existing open drain passing through future stage 5 (refer attached sketch “Drainage from Stage
4C”). The system will comprise underground and overland components complying with QUDM
guidelines.

The proposed system extends an existing system, which has previously been constructed from an
inlet headwall at Al to a temporary outlet at A11. From Al1l there is a temporary headwall and open
drain outletting to a legal point of discharge which is the existing open drain within future stage 5. Itis
intended to continue the piped system from A1l to 100/1.

Detailed field survey has been obtained covering the existing open drain which passes through stage
5 (refer attached sketch “Existing Stage 5 Open Drain”). Surveyed levels of the drain are approx. 1.8
at the southern end and 1.5 at the northern end. The detailed survey has been used as a basis to
determine the outlet level of 1.58 at headwall 100/1. Lidar information has been interrogated to
establish that the outlet level is free draining towards the north.

The existing 2/900 RCP at A1l has an as-constructed outlet level 2.60. It is proposed to extend the
existing 2/900 RCP’s to the outlet at a grade of 0.12% which complies with the requirements of
QUDM. A 2100x750 RCBC is proposed as the last pipe in the system with an invert level of 1.58 and
an obvert level of 2.33.

A tailwater level at the RCBC outlet has been set based on the Q100 flow depth within the stage 5
open drain. The drain will have a depth of 1200mm based on the existing levels of the drain and the
ultimate stage 5 road levels. The drain will require 300mm freeboard which results in a 900mm flow
depth. On this basis the 900mm open drain flow depth at 100/1 sets the tailwater level at 2.48.
Modelling for the Q5 event has also adopted this tailwater level for simplicity. It is noted that the 15m
drainage corridor for the open drain within stage 5 will need to be increased during detailed design to
achieve the desired flow depth. Preliminary external catchment calculations indicate a drainage
corridor width in the order of 20m will be required.

The following flow information has been obtained from the PDR drawings at existing pipe A9 => A10:
e The total Q5 event flow of 1.297m3/s has been designed to flow within the piped system.
e The total Q100 event flow is 2.485m3/s. This scenario pipes 1.841m3/s. Itis noted on the
PDR drawings that the overland system has capacity for 1.6m3/s (PDR Drg 15510-C25).
Thus the overland flow for the Q100 event is interpreted to be 0.57m3/s and is less than the
capacity of 1.6m3/s.
e The time of concentration at A10 is 18.09 mins.

Jacobs Group (Australia) Pty Limited ABN 37 001 024 095
I:\IH\Projects\IH132900\Technical\Calculations\Drainage\180219-Stage 4 extension of 900's\IH132900-Drainage 4C to
Outlet.docx
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e The design intent at Al (first catchment) is to capture Q5 only with higher order events
conveyed externally of the development via the open drain towards Melaleuca Drive.

Jacobs have undertaken calculations to assess the proposed drainage line extension from existing
structure A10 to the proposed new outlet at 100/1. The calculated Jacobs Q100 flow at A9 => A10 is
2.46m3/s which is similar to the PDR calculated flow of 2.485m3/s. The calculated Jacobs Q5 flow at
A9 => A10 is 1.40m3/s which is similar to the PDR calculated flow of 1.297m3/s. The Jacobs
calculations have been adopted.

The ultimate downstream Q5 flow at 100/1 is calculated at 2.33m3/s.

To demonstrate that a piped system is capable of conveying the Q5 event, 2.33m3/s has been
modelled in the piped system downstream from A9 =>A10 to the outlet (refer attached Q5 drainage
long section). A minimum freeboard of 160mm is calculated at 100/4.

The overland capacity has been calculated at 2 critical locations downstream of A10 to confirm that
the Q100 event can be designed through stage 5.

e Adjacent lot 211: The overland capacity at this point is 1.89m3/s. This point aligns with
catchment E3. For catchment E3 the Q100 flow is 3.42m3/s with a Q5 flow of 1.89m3/s.
Overland flow (Q100-Q5) is 1.54m3/s. Since 1.54m3/s is less than the 1.89m3/s capacity it is
demonstrable that there is overland capacity between Stage 4C and Stage 5. It is also noted
that the PDR calculations demonstrate that 1.841m3/s can be captured and piped upstream
at A9=>A10.

¢ Adjacent lot 213: The overland capacity at this point is 1.89m3/s. This point aligns with
catchment E4. For catchment E4 the Q100 flow is 4.29m3/s with a Q5 flow of 2.33m3/s.
Overland flow (Q100-Q5) is 1.97m3/s. For the Q100 scenario the piped system will be
required to capture and convey an additional 0.08m3/s compared to the Q5 piped scenario. It
is anticipated this minor additional flow can be readily captured and demonstrated to comply
during detailed design of stage 5.

To demonstrate that there is latent capacity within the piped system a scenario has been looked at

where 2.5m3/s is piped from A10 downstream to the outlet (refer attached Q100 drainage long
section).

Paul Mashford
Senior Civil Designer

Paul.Mashford@jacobs.com

Enter Document No. via Document Properties 2
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Secondary Overland Flow Catchment Calculations

Ocean Breeze Estate - Stage 5

(mm/h | m3/s) for ARI Overland Minor Comment Capacity
Catchment Area | c10 | c1 c2 ¢5 | c10 | ¢50 [c100 Adopted tc 100 50 10 5 2 1 Q100-Q5
mm/h | m3/s mm/h | m3/s | mm/h | m3/s | mm/h | m3/s | mm/h | m3/s | mm/h | m3/s
F1 0.72 | 0.8 [|0.64]|0.68|0.76| 0.8 | 0.92] 0.96 15.00 223.70 0.43 203.40 0.37 156.60 0.25 142.20 0.22 117.10 0.16 92.60 0.12 0.21
G1 0.72 | 0.8 | 0.64(0.68]0.76| 0.8 [ 0.92] 0.96 15.00 223.70 0.43 203.40 0.37 156.60 0.25 142.20 0.22 117.10 0.16 92.60 0.12 0.21
E2 3.90| 0.8 (0.64]|0.68|0.76( 0.8 | 0.92] 0.96 18.09 206.10 2.14 187.60 1.87 144.90 1.26 131.80 1.09 108.90 0.80 86.20 0.60 Internal Catchment 4B/4C
El 1.14 | 0.8 | 0.64|0.68(0.76| 0.8 | 0.92 0.96 18.09 206.10 0.63 187.60 0.55 144.90 0.37 131.80 0.32 108.90 0.23 86.20 0.17 External catchment Stage 4B/4C
2.46 2.19 1.57 1.40 1.04 0.77 1.06 Totals considering E1 taking Q5 only
E3 2.00 | 0.8 [0.64]0.68|0.76( 0.8 | 0.92] 0.96 19.76 198.20 1.06 180.50 0.92 139.50 0.62 127.00 0.54 105.10 0.40 83.30 0.30
El 1.14 | 0.8 | 0.64|0.68(0.76| 0.8 | 0.92 0.96 19.76 198.20 0.60 180.50 0.53 139.50 0.35 127.00 0.31 105.10 0.23 83.30 0.17 External catchment Stage 4B/4C
E2 390 | 0.8 (0.64]|0.68|0.76( 0.8 | 0.92] 0.96 19.76 198.20 2.06 180.50 1.80 139.50 1.21 127.00 1.05 105.10 0.77 83.30 0.58
3.42 3.03 2.13 1.89 1.40 1.04 1.54 Totals considering E1 taking Q5 only
E4 1.08 [ 0.8 | 0.64]|0.68(0.76| 0.8 | 0.92 0.96 20.59 194.50 0.56 177.20 0.49 137.10 0.33 124.80 0.28 103.30 0.21 81.90 0.16
F1+E2+E3 6.62 | 0.8 [0.64]|0.68|0.76( 0.8 | 0.92] 0.96 20.59 194.50 3.43 177.20 3.00 137.10 2.02 124.80 1.74 103.30 1.29 81.90 0.96
El 1.14 | 0.8 | 0.64|0.68(0.76| 0.8 | 0.92 0.96 20.59 194.50 0.59 177.20 0.52 137.10 0.35 124.80 0.30 103.30 0.22 81.90 0.17 External catchment Stage 4B/4C
4.29 3.79 2.65 2.33 1.72 1.29 1.97 Totals considering E1 taking Q5 only
| Catchment | [ Area | | [ Adoptedtc| 100 50 | 10 | 5 | 2 | 2 Q100-Q2

I:\IH\Projects\IH132900\Technical\Calculations\Drainage\180219-Stage 4 extension of 900's\Catchment_Flow_Summary.xlsm
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Flowrate = 1.02m3/s

Slope = 1%
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Velocity = 0.81m/s

Depth x Velocity = 0.15m2/s
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