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In/Out Splits 30% 70%

Network Distr 20% 80%

Shanahan Drv
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5.00%

0.00%

No Leg

Gartrell Drv (e)
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0.00%
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Gartrell Drv (w) No Leg
293

96.90%

3.10%

0.00% Traffic Movement Counts - Survey date 20/07/2022 AM Peak Hr

|vehicle Parameters |Total Peak Volume
4 Lights %
100.00% Heavys % Gartrell Drv (e)

0.00% AV's %
0.00%

369
96.70%
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Shanahan Drv
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Gartrell Drv (w) No Leg
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96.90%

3.10%

0.00% Traffic Movement Counts - Survey date 21/07/2022 PM Peak Hr

|vehicle Parameters |Total Peak Volume
10 Lights %
100.00% Heavys % Gartrell Drv (e)

0.00% AV's %
0.00%

380
96.70%
3.30%
0.00%

Shanahan Drv

35
3 24 100.00%
100.00% 100.00% 0.00%
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0.00% 0.00%
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APPENDIX C

Northern Consulting Engineers — Miovision
Traffic Movement Count Survey Spreadsheets




Leg Gartrell Drive East Shanahan Drive South Gartrell Drive West

Direction Westbound Northbound Eastbound

Start Time Thru Left U-Turn App Total Right Left U-Turn App Total Right Thru U-Turn App Total Int Total
2024-08-10 06:00:00 0 0 0 L] 1 0 0 1 0 0 0 L] 1
2024-08-10 06:15:00 0 1 0 1 2 1 0 3 0 0 0 0 4
2024-08-10 06:30:00 0 0 0 L] 2 0 0 2 0 0 0 L] 2
2024-08-10 06:45:00 0 3 0 3 0 1 0 1 0 0 0 0 4
2024-08-10 07:00:00 0 1 0 1 4 0 0 4 0 0 0 L] 5
2024-08-10 07:15:00 2 3 0 5 5 1 0 6 1 0 0 1 12
2024-08-10 07:30:00 1 1 0 2 4 1 0 5 0 0 0 L] 7
2024-08-10 07:45:00 1 6 0 7 2 2 0 4 1 0 0 1 12
2024-08-10 08:00:00 0 4 0 4 5 2 0 7 1 0 0 1 12
2024-08-10 08:15:00 1 4 0 5 8 4 0 12 0 0 0 0 17
2024-08-10 08:30:00 3 3 0 6 9 3 0 12 0 1 0 1 19
2024-08-10 08:45:00 1 1 0 2 4 2 0 6 0 2 0 2 10
2024-08-10 09:00:00 3 3 0 6 6 0 0 6 1 0 0 1 13
2024-08-10 09:15:00 1 3 0 4 1" 1 0 12 1 2 0 3 19
2024-08-10 09:30:00 2 5 0 7 5 0 0 5 2 0 0 2 14
2024-08-10 09:45:00 1 4 0 5 4 1 0 5 2 0 0 2 12
2024-08-10 10:00:00 0 6 0 6 5 2 0 7 0 0 0 L] 13
2024-08-10 10:15:00 1 6 0 7 7 3 0 10 1 0 0 1 18
2024-08-10 10:30:00 0 5 0 5 4 2 0 6 1 0 0 1 12
2024-08-10 10:45:00 0 6 0 6 9 1 0 10 1 0 0 1 17
2024-08-10 11:00:00 2 4 0 6 5 1 0 6 3 1 0 4 16
2024-08-10 11:15:00 2 4 0 6 5 0 0 5 1 0 0 1 12
2024-08-10 11:30:00 0 3 0 3 6 0 0 6 2 1 0 3 12
2024-08-10 11:45:00 0 7 0 7 4 3 0 7 2 0 0 2 16
2024-08-10 12:00:00 2 6 0 8 3 0 0 3 1 0 0 1 12
2024-08-10 12:15:00 0 9 0 9 5 0 0 5 0 0 0 0 14
2024-08-10 12:30:00 0 7 0 7 9 2 0 11 0 4 0 4 22
2024-08-10 12:45:00 0 6 0 6 4 1 0 5 0 0 0 0 11
2024-08-10 13:00:00 1 5 0 6 4 0 0 4 3 0 0 3 13
2024-08-10 13:15:00 0 7 0 7 5 2 0 7 1 0 0 1 15
2024-08-10 13:30:00 1 4 0 5 3 2 0 5 1 0 0 1 11
2024-08-10 13:45:00 1 5 0 6 9 1 0 10 2 1 0 3 19
2024-08-10 14:00:00 0 4 0 4 6 0 0 6 3 2 0 5 15
2024-08-10 14:15:00 0 7 0 7 4 0 0 4 0 1 0 1 12
2024-08-10 14:30:00 0 8 0 8 5 0 0 5 1 0 0 1 14
2024-08-10 14:45:00 0 4 0 4 8 0 0 8 1 0 0 1 13
2024-08-10 15:00:00 1 6 0 7 5 2 0 7 0 0 0 L] 14
2024-08-10 15:15:00 0 6 0 6 5 0 0 5 1 0 0 1 12
2024-08-10 15:30:00 0 4 0 4 4 0 0 4 2 0 0 2 10
2024-08-10 15:45:00 0 7 0 7 5 1 0 6 1 1 0 2 15
2024-08-10 16:00:00 0 8 0 8 2 1 0 3 3 0 0 3 14
2024-08-10 16:15:00 1 5 0 6 4 1 0 5 2 0 0 2 13
2024-08-10 16:30:00 0 5 0 5 9 2 0 11 0 2 0 2 18
2024-08-10 16:45:00 0 8 0 8 12 0 0 12 1 1 0 2 22
2024-08-10 17:00:00 0 5 0 5 5 0 0 5 1 0 0 1 11
2024-08-10 17:15:00 1 7 0 8 8 1 0 9 0 0 0 0 17
2024-08-10 17:30:00 1 2 0 3 6 0 0 6 0 0 0 L] 9
2024-08-10 17:45:00 1 4 0 5 4 1 0 5 2 0 0 2 12
2024-08-10 18:00:00 0 0 0 L] 0 0 0 L] 0 0 0 L] L]
2024-08-13 07:30:00 18 2 0 20 9 0 1 10 3 5 0 8 38
2024-08-13 07:45:00 37 2 0 39 8 7 0 15 0 17 0 17 7
2024-08-13 08:00:00 54 4 0 58 9 6 0 15 2 22 0 24 97
2024-08-13 08:15:00 68 2 0 70 7 4 0 11 4 50 0 54 135
2024-08-13 08:30:00 9 4 0 13 7 2 0 9 2 16 0 18 40
2024-08-13 08:45:00 1 3 0 4 4 2 0 6 0 0 0 L] 10
2024-08-13 09:00:00 0 2 0 2 7 0 0 7 2 0 0 2 11
2024-08-13 09:15:00 0 3 0 3 6 0 0 6 1 0 0 1 10
2024-08-13 09:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0
2024-08-13 16:15:00 4 10 0 14 2 0 0 2 1 1 0 2 18
2024-08-13 16:30:00 1 7 0 8 0 0 0 0 0 2 0 2 10
2024-08-13 16:45:00 2 6 0 8 3 2 0 5 1 0 0 1 14
2024-08-13 17:00:00 0 1" 0 11 8 0 0 8 3 0 0 3 22
2024-08-13 17:15:00 1 5 0 6 2 1 0 3 4 0 0 4 13
2024-08-13 17:30:00 1 5 0 6 2 3 0 5 3 0 0 3 14
2024-08-13 17:45:00 0 10 0 10 4 1 0 5 7 1 0 8 23
2024-08-13 18:00:00 0 6 0 6 6 0 0 6 3 0 0 3 15
2024-08-13 18:15:00 0 0 0 L] 0 0 0 L] 0 0 0 L] L]
2024-08-14 07:30:00 12 2 0 14 8 2 0 10 1 4 0 5 29
2024-08-14 07:45:00 57 1 0 58 13 2 0 15 0 25 0 25 98
2024-08-14 08:00:00 62 3 0 65 6 5 0 11 0 41 0 M 117
2024-08-14 08:15:00 44 1 0 45 4 1 0 5 3 44 0 47 97
2024-08-14 08:30:00 6 4 0 10 8 3 0 11 0 16 0 16 37
2024-08-14 08:45:00 2 3 0 5 7 0 0 7 0 1 0 1 13
2024-08-14 09:00:00 5 1 0 6 5 1 0 6 1 3 0 4 16
2024-08-14 09:15:00 1 5 0 6 3 1 0 4 1 1 0 2 12
2024-08-14 09:30:00 0 0 0 0 0 0 0 0 0 0 0 0 0
2024-08-14 16:15:00 1 1" 0 12 1 1 0 2 3 3 0 6 20
2024-08-14 16:30:00 0 6 0 6 8 0 0 8 2 0 0 2 16
2024-08-14 16:45:00 0 10 0 10 6 1 0 7 3 0 0 3 20
2024-08-14 17:00:00 1 8 0 9 9 1 0 10 2 0 0 2 21
2024-08-14 17:15:00 1 6 0 7 6 1 0 7 2 0 0 2 16
2024-08-14 17:30:00 1 12 0 13 3 1 0 4 2 0 0 2 19
2024-08-14 17:45:00 0 6 0 6 2 3 0 5 2 0 0 2 13
2024-08-14 18:00:00 1 5 0 6 3 1 0 4 0 0 0 0 10
2024-08-14 18:15:00 0 0 0 L] 0 0 0 L] 0 0 0 L] L]
2024-08-15 07:30:00 14 4 0 18 1" 2 0 13 1 9 0 10 M
2024-08-15 07:45:00 46 7 0 53 9 1 0 10 0 16 0 16 79
2024-08-15 08:00:00 72 5 0 77 7 2 0 9 1 39 0 40 126
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2024-08-15 08:15:00 49 1 0 50 9 4 0 13 2 42 0 44 107
2024-08-15 08:30:00 5 2 0 7 8 0 0 8 2 21 0 23 38
2024-08-15 08:45:00 1 4 0 5 7 1 0 8 0 1 0 1 14
2024-08-15 09:00:00 3 1 0 4 6 2 0 8 0 2 0 2 14
2024-08-15 09:15:00 1 0 0 1 3 1 0 4 0 1 0 1 6
2024-08-15 09:30:00 0 0 0 L] 0 0 0 L] 0 0 0 L] L]
2024-08-15 16:15:00 1 9 0 10 4 1 0 5 2 0 0 2 17
2024-08-15 16:30:00 1 8 0 9 3 0 0 3 2 0 0 2 14
2024-08-15 16:45:00 0 9 0 9 3 0 0 3 1 0 0 1 13
2024-08-15 17:00:00 3 7 0 10 3 0 0 3 1 0 0 1 14
2024-08-15 17:15:00 2 8 0 10 1 1 0 2 1 1 0 2 14
2024-08-15 17:30:00 2 9 0 11 5 0 0 5 3 1 0 4 20
2024-08-15 17:45:00 2 7 0 9 3 2 0 5 2 1 0 3 17
2024-08-15 18:00:00 0 8 0 8 3 0 0 3 2 2 0 4 15
2024-08-15 18:15:00 0 0 0 0 0 0 0 0 0 0 0 0 0
Grand Total 623 477 0 1100 512 117 1 630 124 407 0 531 2261
% Approach 56.6% 43.4% 0.0% 81.3% 18.6% 0.2% 23.4% 76.6% 0.0%

% Total 27.6% 21.1% 0.0% 48.7% 22.6% 5.2% 0.0% 27.9% 5.5% 18.0% 0.0% 23.5%

Lights 614 472 0 1086 505 117 1 623 124 396 0 520 2229
% Lights 98.6% 99.0% 0.0% 98.7% 98.6% 100.0% 100.0% 98.9% 100.0% 97.3% 0.0% 97.9% 98.6%
Articulated Trucks 0 2 0 2 1 0 0 1 0 0 0 0 3
% Articulated Trucks 0.0% 0.4% 0.0% 0.2% 0.2% 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.1%
Buses and Single-Unit Trucks 9 3 0 12 6 0 0 6 0 11 0 1 29
% Buses and Single-Unit Trucks 1.4% 0.6% 0.0% 1.1% 1.2% 0.0% 0.0% 1.0% 0.0% 2.7% 0.0% 2.1% 1.3%
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Leg Gartrell Drive East Shanahan Drive South Gartrell Drive West

Direction Westbound Northbound Eastbound

Start Time Thru Left U-Turn App Total Right Left U-Turn App Total Right Thru U-Turn App Total Int Total
2024-08-14 16:15:00 1 11 0 12 1 1 0 2 3 3 0 6 20
2024-08-14 16:30:00 0 6 0 6 8 0 0 8 2 0 0 2 16
2024-08-14 16:45:00 0 10 0 10 6 1 0 7 3 0 0 3 20
2024-08-14 17:00:00 1 8 0 9 9 1 0 10 2 0 0 2 21
Grand Total 2 35 0 37 24 3 0 27 10 3 0 13 77
% Approach 5.4% 94.6% 0.0% 88.9% 11.1% 0.0% 76.9% 23.1% 0.0%

% Total 2.6% 45.5% 0.0% 48.1% 31.2% 3.9% 0.0% 35.1% 13.0% 3.9% 0.0% 16.9%

PHF (Aug 14 2024 4:15PM - 5:15 PM) 0.5 0.795 0 0.771 0.667 0.75 0 0.675 0.833 0.25 0 0.542 0.917
Lights 2 35 0 37 24 3 0 27 10 3 0 13 77
% Lights 100.0% 100.0% 0.0% 100.0% 100.0% 100.0% 0.0% 100.0% 100.0% 100.0% 0.0% 100.0% 100.0%
Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0
% Articulated Trucks 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Buses and Single-Unit Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0
% Buses and Single-Unit Trucks 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
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Leg Gartrell Drive East Shanahan Drive South Gartrell Drive West

Direction Westbound Northbound Eastbound

Start Time Thru Left U-Turn App Total Right Left U-Turn App Total Right Thru U-Turn App Total Int Total
2024-08-15 07:30:00 14 4 0 18 11 2 0 13 1 9 0 10 41
2024-08-15 07:45:00 46 7 0 53 9 1 0 10 0 16 0 16 79
2024-08-15 08:00:00 72 5 0 77 7 2 0 9 1 39 0 40 126
2024-08-15 08:15:00 49 1 0 50 9 4 0 13 2 42 0 44 107
Grand Total 181 17 0 198 36 9 0 45 4 106 0 110 353
% Approach 91.4% 8.6% 0.0% 80.0% 20.0% 0.0% 3.6% 96.4% 0.0%

% Total 51.3% 4.8% 0.0% 56.1% 10.2% 2.5% 0.0% 12.7% 1.1% 30.0% 0.0% 31.2%

PHF (Aug 15 2024 7:30AM - 8:30 AM) 0.628 0.607 0 0.643 0.818 0.563 0 0.865 0.5 0.631 0 0.625 0.7
Lights 179 17 0 196 36 9 0 45 4 101 0 105 346
% Lights 98.9% 100.0% 0.0% 99.0% 100.0% 100.0% 0.0% 100.0% 100.0% 95.3% 0.0% 95.5% 98.0%
Articulated Trucks 0 0 0 0 0 0 0 0 0 0 0 0 0
% Articulated Trucks 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
Buses and Single-Unit Trucks 2 0 0 2 0 0 0 0 0 5 0 5 7
% Buses and Single-Unit Trucks 1.1% 0.0% 0.0% 1.0% 0.0% 0.0% 0.0% 0.0% 0.0% 4.7% 0.0% 4.5% 2.0%
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APPENDIX D

Northern Consulting Engineers — Existing Road
Safety Audit Spreadsheets




241031_PARKO0014-Road_Safety Audit.xIsx

CHECKLIST 6:  EXISTING ROADS: ROAD SAFETY AUDIT

Issue Yes No JComment
6.1 Road alignment and cross-section
6.1.1 Visibility; sight distance
Approach sight distance, stopping sight distance and
Is sight distance adequate for the speed of traffic using the route? [ ] [intermediate sight distance along both Gartrell Drive and
Shanahn Drive are adequate.

Is adequate sightldistancg provided fqr intersections and crossings? (for H
example, pedestrian, cyclist, cattle, railway)
L}sn?r(;i(il;z;e sight distance provided at all private driveways and property [
6.1.2 Design speed
Issp?:dr;orlzontal and vertical alignment suitable for the (85th percentile) traffic [
If not: C C

are warning signs installed? L] L]

are advisory speed signs installed? L] L]
Are the posted advisory speeds for curves appropriate? L] L] INA
6.1.3 Speed limit/speed zoning
Ig the speed limit compatible with the function, road geometry, land use and 0
sight distance?
6.1.4 Overtaking
Are safe overtaking opportunities provided? L] L1 INA
6.1.5 Readability by drivers
Is the road free of elements that may cause confusion? For example: [v [

is alignment of the roadway clearly defined? [ [

has disused pavement (if any) been removed or treated? [ [

have old pavement markings been removed properly? [ [ Roadways are well defined

do tree lines follow the road alignment? L] L]

Fioes the line of street lights or the poles follow the road O] 0

alignment?
Is the road free of misleading curves or combinations of curves? L] L]
6.1.6 Widths
Issue Yes No JComment
Are medians and islands of adequate width for the likely users? L]
grl)e; ?trafflc lane and carriageway widths adequate for the traffic volume and 0
Are bridge widths adequate? L] N/A
6.1.7 Shoulders
C;Eijggders wide enough to allow drivers to regain control of errant H
Page 1 of 10
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Generally speaking the northern edge of Gartrell Drive has

Are shoulders wide enough for broken-down or emergency vehicles to stop table drain reasonably close {o the roadway which limits the

safely? [] effegtiveness of moving a vehcikle completely off the ‘
carriageway, but for emergency purposes the prolfile is
considered adequate.

Are shoulders sealed? [] |sealed

/;cr’e; sr;?;l:i(taifnt)rafﬁckable for all vehicles and road users? (i.e. are shoulders in [ |as above

Is the transition from road to shoulder safe? (no drop-offs) [] [asabove

6.1.8 Crossfalls

Is appropriate superelevation provided on curves? L] L1 INA

Is any adverse crossfall safely managed (for cars, trucks, etc.)? L] I /)

Do crossfalls (carriageway and shoulder) provide adequate drainage? ]

6.1.9 Batter slopes

Are batter slopes traversable by cars and trucks that run off the road? [] [Batters generally noted to be traversable if required.

6.1.10 Drains

Are roadside drains and culvert end walls traversable? []

6.2 Auxiliary lanes

6.2.1 Tapers NA

Are starting and finishing tapers located and aligned correctly? ] []

Is there sufficient sight distance to the end of the auxiliary lane? [] L]

6.2.2 Shoulders

Are appropriate shoulder widths provided at merges? L] L]

Have shoulder widths been maintained beside the auxiliary lane? ] [

Issue Yes No JComment

6.2.3 Signs and markings

[<]

Have all signs been installed in accordance with the appropriate guidelines?

Are all signs conspicuous and clear?

Does all linemarking conform with these guidelines?

L )
| || || .

Is there advance warning of approaching auxiliary lanes? N/A - no auxiliary lanes

6.2.4 Turning traffic

Have right turns from the through lane been avoided? L]

Is there advance warning of turn lanes? L] [ ] IN/A-no auxiliary lanes

6.3 Intersections

6.3.1 Location

Are all intersections located safely with respect to the horizontal and vertical @ E Generally, sight distances are adequate given the actual speed

alignment? environments

Where intersections occur at the end of high-speed environments (for

example, at approaches to towns), are there traffic control devices to alert Ol [ INA

drivers?

6.3.2 Visibility; sight distance

Is the presence of each intersection obvious to all road users? [ ] |Sight distances adequate.
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Is the sight distance appropriate for all movements and all road users? [ ] |Asabove.
Is there stopping sight distance to the rear of any queue or slow-moving ]

turning vehicles?

Has the appropriate sight distance been provided for entering and leaving

vehicles? u

6.3.3 Controls and delineation

Are pavement markings and intersection control signs satisfactory? []

Are vehicle paths through intersections delineated satisfactorily? L] L] INA
Are all lanes properly marked (including any arrows)? 1 INo Arrows required Tee Intersection.
6.3.4 Layout

Are all conflict points between vehicles safely managed? []

Is the intersection layout obvious to all road users? L]

Issue Yes No JComment
Is the alignment of kerbs obvious and appropriate? []

Is the alignment of traffic islands obvious and appropriate? L]

Is the alignment of medians obvious and appropriate? []

Can all likely vehicle types be accommodated? L]

Are merge tapers long enough? L] L] INA
Is the intersection free of capacity problems that may produce safety

problems? O

6.3.5 Miscellaneous

Particularly at rural sites, are all intersections free of loose gravel? L]

6.4 Signs and lighting

6.4.1 Lighting

Has lighting been adequately provided where required? L]

Is the road free of features that interrupt illumination? (for example, trees or

overbridges) [

Is the road free of lighting poles that are a fixed roadside hazard? L]
Are frangible or slip-base poles provided? []
Ambient lighting: if it creates special lighting needs, have these been satisfied? []

Is the lighting scheme free of confusing or misleading effects on signals or

signs? [

Is the scheme free of any lighting black patches? L]

6.4.2 General signs issues
Are all necessary regulatory, warning and direction signs in place? Are they H
conspicuous and clear?
Are the correct signs used for each situation, and is each sign necessary? L]
Are all signs effective for all likely conditions? (for example, day, night, rain, []
fog, rising or setting sun,
oncoming headlights, poor lighting) []

If restrictions apply for any class of vehicle, are drivers adequately advised? [] (] INA
If restrictions apply for any class of vehicle, are drivers advised of alternative ] 7 INa
routes?
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Issue Yes No |[Comment
6.4.3 Sign legibility
In daylight and darkness, are signs satisfactory regarding visibility and:
clarity of message? L]
readability/legibility at the required distance? []
Is sign retroreflectivity or illumination satisfactory? L]
Arg signs gble tq be seen without being hidden by their background or 0
adjacent distractions?
Is driver confusion due to too many signs avoided? = L]
6.4.4 Sign supports
Are sign supports out of the clear zone? L]
If not, are they:
frangible?
shielded by barriers (for example, guard fence, crash cushions)? ]
6.5 Markings and delineation
6.5.1 General issues
Is the line marking and delineation:
appropriate for the function of the road? L]
consistent along the route? M — Centlreline for strathdickie road only marking and delineation
likely to be effective under all expected conditions? (day, night, [provided
wet, dry, fog, rising and setting sun position, oncoming headlights, L]
etc.)
Is the pavement free of excessive markings? (for example, unnecessary turn v E
arrows, unnecessary barrier lines, etc.)
6.5.2 Centrelines, edgelines, lane lines
Are centrelings, edgelines, lane lines provided? If not, do drivers have H
adequate guidance?
Have RRPMs been installed where required? L] L] INA
LfoFr{]Z{;g/Ins:? are installed, are they correctly placed, correct colours, in good ] 1 Iwa
Are profiled (audible) edgelines provided where required? L] L] INA
Is the linemarking in good condition? [] |Where provided
Is there sufficient contrast between linemarking and pavement colour? []
Issue Yes No JComment
Gartrell Drive is formed as a Rural Roadway, with route lighting.
6.5.3 Guideposts and reflectors The need for REGP's would appear to be redundant. The author
supports the lack of REGP's
Are guideposts appropriately installed? ]
Are delineators clearly visible? L]
Are the correct colours used for the delineators? L]
Are the deliqeators on guarq fences, crash barriers and bridge railings 0
consistent with those on guideposts?
6.5.4 Curve warning and delineation
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Are curve warning signs and advisory speed signs installed where required? L] L] INA
Are advisory speed signs consistent along the route? L]
Are the signs correctly located in relation to the curve? L] L] NA
(i.e. not too far in advance)
Are the signs large enough? L] L] INA
Are chevron alignment markers (CAMs) installed where required? L] L] INA
Is the positioning of CAMs satisfactory to provide guidance around the curve? | [] (] INA
Are the CAMs the correct size? L] L1 INA
Are CAMs confined to curves? (not used to delineate islands, efc) ] (] INA
6.6 Crash barriers and clear zones
6.6.1 Clear zones
Is the clear zone width traversable? (i.e. drivable) L]
Is the clear zone width free of rigid fixtures? (if not, can all of these rigid fixtures []
be removed or shielded?)
Are all power poles, trees, etc., at a safe distance from the traffic paths? []
le ;Zrezaop:]rggpnate treatment or protection provided for any objects within the n
6.6.2 Crash barriers N/A
Are crash barriers installed where necessary? L] L] INA
Are crash barriers installed at all necessary locations in accordance with the
relevant guidelines? L] L A
Are the barrier systems suitable for the purpose? L] L] INA
Are the crash barriers correctly installed? L] L] INA
Is the length of crash barrier at each installation adequate? ] L1 INA
Issue Yes No JComment
Is the guard fence attached correctly to bridge railings? L] L] INA
Is there sufficient width between the barrier and the edge line to contain a O] 1 Ina
broken-down vehicle?
6.6.3 End treatments N.A.
Are end treatments constructed correctly? ] []
Is there a safe run-off area behind breakaway terminals? L] L]
6.6.4 Fences N.A.
Are pedestrian fences frangible? L] L]
Are vehicles safe from being speared by horizontal fence railings located within ] n
the clear zone?
6.6.5 Visibility of barriers and fences N.A.
Ig there adequate delineation and visibility of crash barriers and fences at ] n
night?
6.7 Traffic signals

N.A.
6.7.1 Operations
Are traffic signals operating correctly? ] []
Ar.e the numper, chation and type of signal displays appropriate for the traffic ] H
mix and traffic environment?
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Where necessary, are there provisions for visually impaired pedestrians? (for O] []

example, audio-tactile push buttons, tactile markings)

Where necessary, are there provisions for elderly or disabled pedestrians? (for ] H

example, extended green or clearance phase)

Is the controller located in a safe position? (i.e. where it is unlikely to be hit, but O] []

maintenance access is safe)

Is the condition (especially skid resistance) of the road surface on the 0 [

approaches satisfactory?

6.7.2 Visibility

Are traffic signals clearly visible to approaching motorists? L] L]

Is there adequate stopping sight distance to the ends of possible vehicle O] H

queues?

Have any visibility problems that could be caused by the rising or setting sun ] ]

been addressed?

Are signal displays shielded so that they can be seen only by the motorists for ] u

whom they are intended?

Issue Yes No JComment
Where signal displays are not visible from an adequate distance, are signal 0

warning signs and/or flashing lights installed?

Where signals are mounted high for visibility over crests, is there adequate ] H

stopping sight distance to the ends of traffic queues?

Is the primary signal free from obstructions on the nearside footway to ] [

approaching drivers? (trees, light poles, signs, bus stops, etc.)

6.8 Pedestrians and cyclists Pedestrian and cyclist movements are not speicifcally catere for
6.8.1 General issues |in Gartrell Drive or Shanahan Drive.
Are there appropriate travel paths and crossing points for pedestrians and H Ped and cyclist footpath provided across drainage crossing of
cyclists? Shanahan Drive.
Is a safety fence installed where necessary to guide pedestrians and cyclists to ] 1 Ina
Crossings or overpasses? o

Is a safety barrier installed where necessary to separate vehicle, pedestrian

and cyclist flows? L] L NA

Are pedestrian and bicycle facilities suitable for night use? L] (1 INA

6.8.2 Pedestrians

Is there adequate separation distance between vehicular traffic and ] 1 Ina
pedestrians on footways? o

Is there an adequate number of pedestrian crossings along the route? ] L1 INA

At crossing points is fencing oriented so pedestrians face oncoming traffic? L] L] INA

Is there adequate provision for the elderly, the disabled, children, wheelchairs

and baby carriages? (for example, holding rails, kerb and median crossings, [] (] INA
ramps)

Are adequate hand rails provided where necessary? (for example, on bridges, ] 1 Ina
ramps) o

Is signing about pedestrians near schools adequate and effective? ] []

Is signing about pedestrians near any hospital adequate and effective? H [ INA

Is the distance from the stop line to a cross walk sufficient for truck drivers to ] [

see pedestrians?

Issue I Yes I No IComment
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6.8.3 Cyclists

Is the pavement width adequate for the number of cyclists using the route? L] L] INA
Is the bicycle route continuous? (i.e. free of squeeze points or gaps) ] L1 INA
Are drainage pit grates bicycle safe? L] L] INA
6.8.4 Public transport

Are bus stops safely located with adequate visibility and clearance to the traffic

lane? [] [ ] |Study area does not encompass any bus stops
Are bus stops in rural areas signposted in advance? L] L] INA
Are shelters and seats located safely to ensure that sight lines are not ] 1 Ina
impeded? Is clearance to the road adequate? o
Is the height and shape of the kerb at bus stops suitable for pedestrians and

bus drivers? [ 0 NA
6.9 Bridges and culverts

6.9.1 Design features

Are bridges and culverts the full formation width? L]

Are bridge and culvert carriageway widths consistent with approach

conditions? [

Is the approach alignment compatible with the 85th percentile travel speed? L]

Have warning signs been erected if either of the above two conditions (i.e. ] O Ina
width and speed) are not met? o
6.9.2 Crash barriers

Are there suitable traffic barriers on bridges and culverts and their approaches O] 1 Ina
to protect errant vehicles? o
Is the connection between barrier and bridge safe? L] L] INA
Is the bridge free of kerbing that would reduce the effectiveness of barriers or ] 0 Ina
rails? o
6.9.3 Miscellaneous

Are pedestrian facilities on the bridge appropriate and safe? ] L1 INA
Is fishing from the bridge prohibited? If not, has provision been made for safe

fishing? L] L A
Does delineation continue over the bridge? ] L1 INA
Issue Yes No JComment

6.10 Pavement
6.10.1 Pavement defects

Is the condition of the pavement edges satisfactory? []

Is the transition from pavement to shoulder free of dangerous edge drop offs? []

Is the pavement free of defects (for example, excessive roughness or rutting,
potholes, loose material, etc.) that could result in safety problems (for example, ]
loss of steering control)?

6.10.2 Skid resistance

Does the pavement appear to have adequate skid resistance, particularly on H

curves, steep grades and approaches to intersections?

Has skid resistance testing been carried out where necessary? L]
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6.10.3 Ponding

Is the pavement free of areas where ponding or sheet flow of water could []
contribute to safety problems?

6.10.4 Loose stones/material

<]
-

Is the pavement free of loose stones and other material?

6.11 Parking

6.11.1 General issues

N/A

Are the provisions for, or restrictions on, parking satisfactory in relation to traffic
safety?

Is the frequency of parking turnover compatible with the safety of the route?

Is there sufficient parking for delivery vehicles so that safety problems due to
double parking do not occur?

Are parking manoeuvres along the route possible without causing safety
problems? (for example, angle parking)

Is the sight distance at intersections and along the route, unaffected by parked
vehicles?

) pEE RN R .
oo oyo)t

6.12 Provision for heavy vehicles

6.12.1 Design issues

Are overtaking opportunities available for heavy vehicles where volumes are O]

high? N/A - not a high volume of heavy vehicles

Issue Yes No JComment
Does the route generally cater for the size of vehicle likely to use it? ]
Is there adequate manoeuvring room for large vehicles along the route, at H

intersections, roundabouts, etc.?

Is access to rest areas and truck parking areas adequate for the size of vehicle

expected? (consider acceleration, deceleration, shoulder widths, etc.) [ i
6.12.2 Pavement/shoulder quality
Are shoulders sealed at bends to provide additional pavement for long
vehicles? [
Is the pavement width adequate for heavy vehicles? L]
In general, is the pavement quality sufficient for the safe travel of heavy and .
oversized vehicles? [1 | [J [Junabletoascertain
On truck routes, are reflective devices appropriate for truck drivers' eye
heights? C e
6.13 Floodways and causeways NIA
6.13.1 Ponding, flooding
Are all sections of the route free from ponding or flow across the road during ] H
wet weather?
If there is ponding or flow across the road during wet weather, is there O] 0
appropriate signposting?
Are floodways and causeways correctly signposted? [] L]
6.13.2 Safety of devices
Are all culverts or drainage structures located outside the clear roadside H
recovery area?
If not, are they shielded from the possibility of vehicle collision? [+] [ [Fenceing provided.
6.14 Miscellaneous
6.14.1 Landscaping
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- RN .
Ig landscaping in accordance with guidelines? (for example, clearances, sight O] 1 Ina
distance)
Will existing clearances and sight distances be maintained following future ] [ |assessed based on sugar can being grown.
plant growth?
Does the landscaping at roundabouts avoid visibility problems? [] [] INA
Issue Yes No JComment
6.14.2 Temporary works
Are all locations free of construction or maintenance equipment that is no
longer required? [
Are all locations free of signs or temporary traffic control devices that are no ]
longer required?
6.14.3 Headlight glare
Have any problems that could be caused by headlight glare been addressed?
(for example, a two-way service road close to main traffic lanes, the use of ]
glare fencing or screening)
6.14.4 Roadside activities
Are the road boundaries free of any activities that are likely to distract drivers? L]
Are all advertising signs installed so that they do not constitute a hazard? ]
6.14.5 Errant vehicles
Is the roadside furniture on the verges and footways free of damage from
errant vehicles that could indicate a possible problem, hazard or conflictatthe | [« ]
site?
6.14.6 Other safety issues
Is the embankment stability safe? ] L1 INA
Is the route free of unsafe overhanging branches? L]
Is the route free of visibility obstructions caused by long grass? []
Are any high-wind areas safely dealt with? Ol [ INA
If back-to-back median kerbing is used is it:
adequately delineated? L] L]
obvious where it starts? L] L] INA
obvious at intersections? L] L]
unlikely to be a hazard to pedestrians? L] L]
6.14.7 Rest areas N.A.
Is the location of rest areas and truck parking areas along the route O]
appropriate?
Is there adequate sight distance to the exit and entry points from rest areas 0 0
and truck parking areas at all times of the day?
Issue Yes No JComment
6.14.8 Animals
Is the route free from large numbers of animals? (for example, cattle, sheep, H Rural areas always susceptible to some animals but no large
kangaroos, koalas, wombats, etc.) Inumbers
If not, is it protected by animal-proof fencing? [ [
6.14.9 Safety aspects for heavy vehicles not already covered
Have all other matters which may have a bearing on safety for heavy vehicles u
been addressed?
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SITE LAYOUT

Y/ Site: 201 [2036 AM - Part Development - Existing Priority
Control (Site Folder: General)]

Development With Channelised Priority Control
Site Category: Proposed Design 1
Give-Way (Two-Way)

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.
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INPUT VOLUMES

Vehicles and pedestrians per 60 minutes

Y/ Site: 201 [2036 AM - Part Development - Existing Priority

Control (Site Folder: General)]

Development With Channelised Priority Control
Site Category: Proposed Design 1
Give-Way (Two-Way)

Volume Display Method: Total and %

HV LV Tot T1 e—)
3% |97% 293 T1 R2 ﬂ
5%(95% 9 R2

Gartrell Drive West
|
N
(=}
o

Shanahan Drive South

r

L2 R2

L2 R2
Tot| 20 78
LV 195% 95%
HV 5% 5%

All MCs Light Vehicles (LV) Heavy Vehicles (HV)

S: Shanahan Drive South 98 93 5
E: Gartrell Drive East 404 390 14
W: Gartrell Drive West 302 292 10
Total 804 776 28

Gartrell Drive East

4 T1

| gV
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MOVEMENT SUMMARY

Y/ Site: 201 [2036 AM - Part Development - Existing Priority
Control (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

Development With Channelised Priority Control
Site Category: Proposed Design 1
Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff.
ID Class Flows Flows Satn Delay Service Queue Que Stop

[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate

veh/h % veh/h % v/c sec veh m
South: Shanahan Drive South
1 L2 AllMCs 21 5.0 21 50 0.162 72 LOSA 0.5 3.9 0.54 0.80 0.54 49.9
3 R2 Al MCs 82 5.0 82 5.0 0.162 10.0 LOSA 0.5 3.9 0.54 0.80 0.54 49.6
Approach 103 50 103 50 0.162 94 LOSA 0.5 3.9 0.54 0.80 0.54 49.7

East: Gartrell Drive East

4 L2 AllMCs 37 5.0 37 5.0 0.224 57 LOSA 0.0 0.0 0.00 0.05 0.00 56.7
5 T1 AIMCs 388 3.3 388 3.3 0.224 0.1 LOSA 0.0 0.0 0.00 0.05 0.00 59.4
Approach 425 34 425 34 0224 0.5 NA 0.0 0.0 0.00 0.05 0.00 59.2

West: Gartrell Drive West

1 T1 AIMCs 308 3.1 308 3.1 0.170 0.1 LOSA 0.1 0.7 0.04 0.05 0.04 59.7
12 R2 Al MCs 9 5.0 9 50 0.170 74 LOSA 0.1 0.7 0.04 0.05 0.04 30.1
Approach 318 32 318 3.2 0.170 0.3 NA 0.1 0.7 0.04 0.05 0.04 58.0
All Vehicles 846 3.5 846 35 0.224 1.5 NA 0.5 3.9 0.08 0.14 0.08 57.4

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.
Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.

SIDRA INTERSECTION 9.1 | Copyright © 2000-2024 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: NORTHERN CONSULTING ENGINEERS | Licence: NETWORK/ 1PC | Processed: Thursday, October 31, 2024 9:27:17 AM
Project: X:\PARK0014\Eng\Civil\Traffic\241016-PARK0014_AIMSUN.sip9

Document Set ID: 26612929
Version: 1, Version Date: 16/12/2024



INPUT VOLUMES

Vehicles and pedestrians per 60 minutes
Y/ Site: 201 [2036 PM - Part Development - Existing Priority
Control (Site Folder: General)]

Development With Channelised Priority Control
Site Category: Proposed Design 1
Give-Way (Two-Way)

Volume Display Method: Total and %

rLZ T1/380 97% 3%
L2 77 95% 5%

HV LV |Tot T1 )

3%|97% |94 | T1 Rzﬂ
5% 95%|21 |[R2

V201

Gartrell Drive West
Gartrell Drive East

Shanahan Drnive South

nr

L2 R2

L2 R2
Tot 8 42

LV 95% 95%
HV| 5% 5%

All MCs Light Vehicles (LV) Heavy Vehicles (HV)

S: Shanahan Drive South 50 48 3
E: Gartrell Drive East 457 441 16
W: Gartrell Drive West 115 111 4
Total 622 599 23
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MOVEMENT SUMMARY

Y/ Site: 201 [2036 PM - Part Development - Existing Priority
Control (Site Folder: General)]

Output produced by SIDRA INTERSECTION Version: 9.1.6.228

Development With Channelised Priority Control
Site Category: Proposed Design 1
Give-Way (Two-Way)

Vehicle Movement Performance

Mov  Turn Mov Demand Arrival Deg. Aver. Levelof 95% Back Of  Prop. Eff.
ID Class Flows Flows Satn Delay Service Queue Que Stop

[ Total HV ] [ Total HV ] [ Veh. Dist ] Rate

veh/h % veh/h % v/c sec veh m
South: Shanahan Drive South
1 L2 AllMCs 8 50 8 5.0 0.07 7.2 LOSA 0.2 1.7 0.47 0.73 0.47 50.7
3 R2 AllMCs 44 5.0 44 50 0.071 84 LOSA 0.2 1.7 0.47 0.73 0.47 50.5
Approach 53 5.0 53 5.0 0.07 82 LOSA 0.2 1.7 0.47 0.73 0.47 50.5

East: Gartrell Drive East

4 L2 AllMCs 81 5.0 81 5.0 0.255 57 LOSA 0.0 0.0 0.00 0.10 0.00 56.3
5 T1 AIMCs 400 3.3 400 3.3 0.255 0.1 LOSA 0.0 0.0 0.00 0.10 0.00 59.0
Approach 481 3.6 481 3.6 0.255 1.0 NA 0.0 0.0 0.00 0.10 0.00 58.5

West: Gartrell Drive West

1 T1 AlMCs 99 31 99 3.1 0.074 0.7 LOSA 0.2 1.5 0.23 0.26 0.23 58.1
12 R2 Al MCs 22 5.0 22 50 0.074 76 LOSA 0.2 1.5 0.23 0.26 0.23 29.6
Approach 121 3.4 121 34 0.074 1.9 NA 0.2 1.5 0.23 0.26 0.23 49.4
All Vehicles 655 3.7 655 3.7 0.255 1.8 NA 0.2 1.7 0.08 0.18 0.08 55.9

Site Level of Service (LOS) Method: Delay (SIDRA). Site LOS Method is specified in the Parameter Settings dialog (Options tab).
Vehicle movement LOS values are based on average delay per movement.
Minor Road Approach LOS values are based on average delay for all vehicle movements.

NA (TWSC): Level of Service is not defined for major road approaches or the intersection as a whole for Two-Way Sign Control
(HCM LOS rule).

Two-Way Sign Control Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Control Delay: Geometric Delay is included).

Queue Model: SIDRA queue estimation methods are used for Back of Queue and Queue at Start of Gap.
Gap-Acceptance Capacity Formula: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

Arrival Flows used in performance calculations are adjusted to include any Initial Queued Demand and Upstream Capacity
Constraint effects.
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Certification Statement and Authorisation




Appendices

Appendix B: Traffic impact assessment certification
Certification of Traffic Impact Assessment Report
Registered Professional Engineer Queensland

for

Retirement Living - 33 University Road, Annandale. QLD. 4814.
Project title: Lot 1 on SP343205
Traffic Impact Assessment (PARK0014)

As a professional engineer registered by the Board of Professional Engineers of Queensland pursuant
to the Professional Engineers Act 2002 as competent in my areas of nominated expertise, |
understand and recognise:

o the significant role of engineering as a profession, and that

e the community has a legitimate expectation that my certification affixed to this engineering
work can be trusted, and that

e | am responsible for ensuring its preparation has satisfied all necessary standards, conduct
and contemporary practice.

As the responsible RPEQ, | certify:

() 1am satisfied that all submitted components comprising this traffic impact assessment, listed
in the following table, have been completed in accordance with the Guide to Traffic Impact
Assessment published by the Queensland Department of Transport and Main Roads and
using sound engineering principles, and

(i) where specialised areas of work have not been under my direct supervision, | have reviewed
the outcomes of the work and consider the work and its outcomes as suitable for the purposes
of this traffic impact assessment, and that

(iii) the outcomes of this traffic impact assessment are a true reflection of results of assessment,
and that

(iv) 1 believe the strategies recommended for mitigating impacts by this traffic impact assessment,
embrace contemporary practice initiatives and will deliver the desired outcomes.

Name: Derek Saw RPEQ No: 7363
RPEQ Civil
competencies:
Signature: Date: 10th December 2024
Postal address: | 50 Punari Street, Currajong. 4812
Email: derek.saw@nceng.com.au
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Appendices

Traffic impact assessment components to which this certification applies v
1. Introduction
Background v
Scope and study area v
Pre-lodgement meeting notes v
2. Existing Conditions
Land use and zoning v
Adjacent land uses / approvals v
Surrounding road network details v
Traffic volumes v
Intersection and network performance v
Road safety issues v
Site access v
Public transport (if applicable) v
Active transport (if applicable) v
Parking (if applicable) v
Pavement (if applicable)
Transport infrastructure (if applicable) v
3. Proposed Development Details
Development site plan
Operational details (includi_ng year of opening of each stage and any relevant v
catchment / market analysis)
Proposed access and parking v
4. Development Traffic
T_raffic generation (by development stage if relevant and considering light and heavy vehicle v
trips)
Trip distribution v
Development traffic volumes on the network v
5. Impact Assessment and Mitigation
With and without development traffic volumes v
Construction traffic impact assessment and mitigation (if applicable) v
Road safety impact assessment and mitigation v
Access and frontage impact assessment and mitigation v
Intersection delay impact assessment and mitigation v
Road link capacity assessment and mitigation v
Pavement impact assessment and mitigation
Transport infrastructure impact assessment and mitigation v
Other impacts assessment relevant to the specific development type / location (if applicable) v
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Appendices

Traffic impact assessment components to which this certification applies

6. Conclusions and Recommendations

Summary of impacts and mitigation measures proposed

Certification statement and authorisation

[change above and / or insert other component as needed]
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Parkside Annandale Masterplan
Water Supply & Sewage Planning Report

1 INTRODUCTION

An undeveloped land parcel is located on the northern side of the University Drv and western
side of Stuart Drv in Annandale. The land parcel is located to the south of Gartrell Drv and east of
Shanahan Drv. The extract from Council’s GIS below illustrates the location of the Parkside
Annandale development site. This site is the balance area of the original Annandale Gardens
residential development.

Parkside Annandale
Development Site

Figure 1.1 — Development Site Location

The initial stages of the proposed development are located along the southern (University Drv)
side of the site and will include the following:

e Assisted/Independent Living area with a total of 154 units and a community site.
e Residential Aged Care Facility with a total of 96 beds.

The Figure 1.2 below illustrates the initial proposed development areas with a larger version of
the proposed development provided in Appendix A.
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Figure 1.2 — Initial Development Layout

To ensure the proposed development can be adequately serviced by with a potable water supply
and sewage system in accordance with Council standards, an assessment of the system
capacities have been undertaken. This report summarises the assessment of the existing water
and sewerage network with this illustrating:

e The water network modelling shows the existing trunk and reticulation water mains that
service the Annandale area are adequately sized to service the initial and full
development of the site. DN100 and DN150 water main extensions will be required off the
existing water mains on Patterson St and Shannahan Drv to service the initial aged care
sites. A future DN150 water main extension along Gartrell Drv will be required to service
the future residential development area. Any specific building/fire code requirements for
the aged care facility will need to be addressed by the building designer.

e The existing DN375 trunk gravity sewer that is located at the south west corner of the
residential aged care site will service the majority of the development. This trunk gravity
sewer extends from MH 1/SC7A to the west and into PS SC7. PS SC7 was constructed in
2022. The existing DN150 gravity sewer from MH 6/SA7A to the south will also receive
sewage flows from the future Allied Health facility and some of the future residential lots.
The existing DN375 and DN150 gravity sewers along with PS SC7 have sufficient
capacity to service the 5xADWF flows from the development site.

The water network modelling and sewer system capacity assessment undertaken for this
development is summarised in the following report sections.
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2 POPULATION ASSESSMENT

The following section provides the population assessment for the proposed Parkside Annandale
Masterplan development. The population assessment includes the initial retirement village
development area on the southern side of the site along with the future potential residential
development area on the northern side of the site. The equivalent population assessment for the
initial and full potential development of the site has been determined to ensure the water & sewer
infrastructure is adequately sized for the ultimate site development. The image below generally
illustrates the four main development areas.

Figure 2.1 — Parkside Annandale Development Areas

The equivalent population assessment has been developed based on the unit rates detailed in
“Table 8.1 — Infrastructure Demand Unit Rates” of the Local Government Infrastructure Plan —
DSS, Definitions & Demands (April 2017) that is extrinsic referenced material to the Townsville
CityPlan.

The initial development area will involve:
e Lot 1 - Assisted/Independent Living with a total of 154 units and a community site.
e Lot 3 - Residential Aged Care Facility with a total of 96 beds.

The following Tables 2.1 and 2.2 detail the equivalent population for the initial aged care sites.

Table 2.1 — Aged Care Development - Water Equivalent Population Assessment

Development Site Use Type Number/Area Rate EP
Lot 1 — Independent Independent 154 1.8 EP/unit 277.2 EP
Living Units Living Units

Community Site 2,400 m2 GFA | 1.35 EP/100m? 32.4 EP
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Lot 3 — Residential Aged Care Beds 96 1.8 EP/bed 172.8 EP
Aged Care Facility

Totals 482.4 EP

Table 2.2 — Aged Care Development - Sewer Equivalent Population Assessment

Development Site Use Type Number/Area Rate EP
Lot 1 — Independent Independent 154 1.8 EP/unit 277.2 EP
Living Units Living Units

Community Site 2,400 m?> GFA | 1.88 EP/100m? 45.1 EP

Lot 3 — Residential Aged Care Beds 96 1.8 EP/bed 172.8 EP
Aged Care Facility

Totals 495.1 EP

The adoption of the 1.8 EP/bed for the residential aged care facility accounts for the additional
water demands and sewage generation that will occur from the staff and visitors to the facility.

The full development of the Parkside Annandale site will likely include a traditional residential
subdivision on the northern side of the site (being to the south of Gartrell Drv) along with a future
allied health facility on the western side of the site. The preliminary estimate of the future
development areas is as follows:

e Lot 2 — Future residential subdivision with up to 120 lots.
e Lot 4 — An allied health facility with a gross floor area of around 3,500m?.

The following Tables 2.3 and 2.4 detail the equivalent population for the future potential
development areas on the Parkside Annandale site.

Table 2.3 — Future Development - Water Equivalent Population Assessment

Development Site Use Type Number/Area Rate EP
Lot 2 — Residential Residential Lots 120 2.8 EP/lot 336.0 EP
Subdivision

Lot 4 — Allied Health Commercial Site 3,500 m2 GFA | 1.35 EP/100m? 47 3 EP
Facility
Totals 383.3 EP

Table 2.4 — Future Development - Sewer Equivalent Population Assessment

Development Site Use Type Number/Area Rate EP
Lot 2 — Residential Residential Lots 120 2.8 EP/lot 336.0 EP
Subdivision

Lot 4 — Allied Health Commercial Site 3,500 m2 GFA | 1.88 EP/100m? 65.8 EP
Facility
Totals 401.8 EP

The above equivalent population assessment has been used in the water supply and sewer
system capacity assessment for the proposed development.

Document Set ID: 26612929
Version: 1, Version Date: 16/12/2024 Page 4 of 15



Parkside Annandale Masterplan
Water Supply & Sewage Planning Report

3 WATER SUPPLY PLANNING
3.1 Water Demand

Water demands have been calculated in accordance with Townsville City Council planning
scheme and CTM Code. The following table provides the “residential” water demand parameters
for the Townsville Planning Scheme for each equivalent person (EP). The residential water
demands and diurnal patterns have been applied to the independent living sites, the residential
aged care facility and future residential lots.

Table SC6.4.3.21.2 Water supply unit demand parameters

Parameter Unit Demand Peaking Factor
IAverage Day (AD) 600 L/day/EP

Mean Day Max Month (MDMM) 900 L/day/EP 1.5 AD

Peak Day (PD) 1125 L/day/EP 1.25 MDMM
Peak Hour (PH) 0.0333 L/s/EP 2.56 PD

The peak hour “residential” water demands have been applied to the development, giving a peak
residential water demand of 786 EP x 0.0333 I/s/EP = 26.2 I/s.

Townsville Water also have diurnal water demand patterns that are applied to the non-residential
uses. For the Parkside Annandale site there is expected to be some commercial type facilities
including the future Allied Health site and the Community Facilities within the independent living
site. The commercial demand diurnal pattern has a peaking factor of 1.5 and is illustrated on the
Figure below from the WaterGEMS network model. The peak hour “commercial” water demands
have been applied to the development, giving a peak commercial water demand of 79.7 EP x
0.0195 I/s/EP = 1.56 I/s.

Commercil Water Demand Diurnal Pattern
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In addition to the above, as the development area has commercial uses, a 30 I/s fire flow is
required in accordance with Council’s design standards. This fire flow has been used to assess
the theoretical performance of the water network. It is noted that the Building Code may require a
10 I/s @ 200 kPa fire flow depending on the actual building classification. This fire flow
assessment has not specifically assessed the performance against the building code
requirements. Additional fire hydrant testing may be required as part of the detailed hydraulic
design of the facility.

3.2 Water Supply Assessment & Network Modelling

The existing site for the proposed independent living, residential aged care facility and future
residential development area is located on the 19.6ha site in Annandale that is generally bounded
by University Drv to the south, Abbott St to the east, Gartrell Drv to the north and the Annandale
Gardens residential area to the west. The existing water infrastructure that services the site
includes:

o Water is supplied from the Douglas No 1A/B reservoirs that are located on the northern
foothills of Mt Stuart in Douglas. The Dougals No 1A/B reservoirs are 2 x 41 ML tanks.

e Water is delivered from the two reservoirs along a DN900 MSCL pipe on University Drv
and Stuart Drv. The DN900 MSCL pipe is a bulk water main that delivers water to Sun
Metals & Alligator Ck. This bulk water main is NOT able to be connected to.

e Water is also delivered from the Douglas reservoirs along a DN600 MSCL pipe on
University Drv and Stuart Drv through to the intersection with Hynch St. The DN600 MSCL
pipe is the bulk supply main to deliver water into the Wulguru reservoir. This water main is
NOT able to be connected to.

e A DN375 AC trunk water main is also located along the southern side of University Drv.
There are connections off this DN375 AC main to deliver water into the Annandale area.

e There are a couple of trunk outlet water mains from the Wulguru reservoir that is located
on the north/eastern foothills of Mt Stuart. There is a DN450 DICL outlet main that
generally runs along Powell St, Jenner St, Pasteur St and Watt St through to Stuart Drv.
The DN450 DICL main then becomes a DN630 PE pipe (internal diameter of 500mm) that
runs along Stuart Drv from Watt St to Racecourse Rd. A DN500 water main (DN630 PE
and DN500 DICL pipe) used to extend to the north along Stuart Drv through to the
intersection with Kokoda St. This water main has recently been replaced with a DN630 PE
pipe as part of the DTMR’s Stuart Drv upgrade project.

e There are a number of reticulation water main connections off the above trunk mains that
service the Annandale residential area including the Annandale Gardens residential lots to
the west of the proposed development site. These reticulation water mains include:

0 A DN150 water main crossing of University Drv to Patterson St. This main connects
off the existing DN375 AC trunk main along the southern side of University Drv. This
DN150 PVC main extends to the end of Patterson St being the western side of the
development site.

0 A DN150 PVC main along Mervyn Crossman Drv connects to the existing DN630 PE
trunk main on Stuart Drv to deliver water into the Annandale area from the east.

0 A DN150 PVC water main along the southern side of Gartrell Drv. This main connects
to the above DN150 main on Mervyn Crossman Drv and extends to the east and into
the north eastern corner of the Annandale Gardens residential area and reticulation
network. This main is to the north west of the development site.

The image below from Council’s GIS illustrates the existing water mains in the vicinity of the
proposed development site.
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DN150 AC/PVC main on
Mervyn Crossman Drv that

services the Annandale area
DN630 PE trunk mai

along Stuart Drv

DN150 PVC main
on Gartrell Drv

DN150 PVC main off the DN375 [t
AC trunk main on University Drv |
that services the Annandale area. |di

Figure 3.1 — Council GIS Plot of Water Infrastructure

Theoretical water network modelling has been undertaken to assess the capacity of the existing
water network. The modelling was undertaken using the Council’'s WaterGems network model
for both the peak hour demands and fire flows. To service the initial development site with
reticulated water supply the following water infrastructure will be required:

e A connection to the end of the existing DN150 PVC water main at the northern end of
Patterson St. This main will be extended to the east into the development site to the
proposed internal development road.

e A connection to the existing DN100 PVC water main on Shannahan Drv at the
intersection with Downey Cres. This is where the proposed new development road to the
independent living and residential aged care sites will run from. An initial DN100 water
main will be extended along this development road to service the independent living and
aged care sites. This DN100 main will connect to the above DN150 water main extension
off Patterson St.

e A DNI150 main will then continue to the east and south along the new internal
development road to service the independent living and aged care sites.

e There will be internal development water mains within the independent living development
area. These mains have been sized to ensure sufficient water flows and pressures are
provided to the residential lots and community centre.

The extract from the WaterGEMS model that illustrates the initial proposed water mains to
service the independent living and residential aged care sites is provided in Figure 3.2 below.
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Figure 3.2 — Initial Water Mains to Service Aged Care Development

The theoretical WaterGEMS network modelling has been undertaken to confirm the sizing of the
initial water mains required to service the residential aged care facility and independent living
sites with a reticulated water supply. The WaterGEMS network modelling has shown:

e The existing trunk water mains along with the existing DN150 PVC mains that service the
development site off University Drv/Patterson St and Gartrell Drv are adequately sized to
service the initial development with peak hour and fire flows.

e The proposed DN150 PVC water main extension off the end of the DN150 main on
Patterson St along with the proposed DN100 PVC water main extension off Shannahan
Drv along the future development access road are also adequately sized for the initial
development water demands.

e The peak hour pressures at 7 pm (ie the peak residential demand period) are reduced to
433 kPa within the development area. This meets the minimum pressure requirement of
220 kPa.

e The peak hour pressures at 12 noon (ie the peak commercial demand period) are
reduced to 580 kPa within the development area. This is a higher pressure compared to
the above peak residential demand period and is due to the large amount of residential
development in the Annandale area.

e The headloss gradient along the existing and proposed water mains that service the
development are generally up to 0.005 m/m with the pipe velocities up to 0.77 m/s. These
both meet CTM design standards. There are a couple of water mains that exceed the
recommended headloss gradient value but their velocity is only up to 1.02 m/s which is
well within the CTM maximum velocity requirements of 2.5 m/s.
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¢ With the inclusion of the 15 I/s residential fire flow at the eastern end of the independent
living sites, the water pressure is reduced to 323 kPa. This achieves the minimum
pressure requirement of 120 kPa.

¢ With the inclusion of the 30 I/s commercial fire flow for the proposed community centre
within the independent living development area, the water pressure is reduced to 199
kPa. This achieves the minimum pressure requirement of 120 kPa.

e The flows along the existing and proposed development water mains with the inclusion of
the fire flows is 2.2 m/s. This is less than the maximum allowable velocity of 4.0 m/s
nominated in the CTM code for fire flows.

e The WaterGems figure and results table are provided in Appendix B. The Figure 3.3
below illustrates the water pressures at the eastern end of the independent living
development area.

Figure 3.3 — Aged Care Development Peak Hour Water Pressures

To service the full development of the Parkside Annandale site including the future residential
development area on the southern side of Gartrell Drv, additional water infrastructure will be
required. The additional water infrastructure will include:

e A future extension of the DN150 PVC main along Gartrell Drv. This main will connect to
the end of the existing DN150 main on Gartrell Drv and extend to the east to Shannahan
Drv and then to the south along Shannahan Drv and into the future residential
development area.

e Internal development DN150 and DN100 PVC mains and DN63 PE mains along the
future residential development streets. The final location and sizing of the future
residential development water mains will be determined as part of its detailed design and
operational works approval.

Figure 4.3 below is an extract from the WaterGEMS model and illustrates the proposed water
mains to service the full development area including the independent living sites, residential aged
care facility, future Allied Health site and future residential lots.
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Figure 3.4 — Full Parkside Annandale Water Infrastructure

The theoretical WaterGems network modelling has been undertaken to determine the sizing of
the full water mains required to service the Parkside Annandale development with a reticulated
water supply. The WaterGEMS network modelling has shown:

e The existing trunk water mains along with the existing DN150 PVC mains that service the
development site off University Drv/Patterson St and Gartrell Drv are adequately sized to
service the full development with peak hour and fire flows.

e The proposed DN150 PVC water main extension to the east along Gartrell Drv to
Shannahan Drv and into the future residential development area is required to service the
full development of the site.

e The proposed DN150 PVC water main extension off the end of the DN150 main on
Patterson St along with the proposed DN100 PVC water main extension off Shannahan
Drv along the future development access road are also adequately sized for the full
development water demands.

e The peak hour pressures at 7 pm (ie the peak residential demand period) are reduced to
419 kPa within the development area. This meets the minimum pressure requirement of
220 kPa.

e The peak hour pressures at 12 noon (ie the peak commercial demand period) are
reduced to 573 kPa within the development area. This is a higher pressure compared to
the above peak residential demand period and is due to the large amount of residential
development in the Annandale area.

¢ The headloss gradient along the existing and proposed water mains that service the full
development are generally up to 0.005 m/m with the pipe velocities up to 0.55 m/s. These
both meet CTM design standards. There are a couple of water mains that exceed the
recommended headloss gradient value but the velocity is only up to 1.23 m/s which is
well within the CTM maximum velocity requirements of 2.5 m/s.
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¢ With the inclusion of the 15 I/s residential fire flow at the eastern end of the independent
living sites the water pressure is reduced to 317 kPa. This achieves the minimum
pressure requirement of 120 kPa.

¢ With the inclusion of the 30 I/s commercial fire flow for the proposed community centre
within the independent living development area the water pressure is reduced to 217
kPa. This achieves the minimum pressure requirement of 120 kPa.

e The flows along the existing and proposed development water mains with the inclusion of
the fire flows is 2.23 m/s. This is less than the maximum allowable velocity of 4.0 m/s
nominated in the CTM code for fire flows.

e The WaterGems figure and results table are provided in Appendix B.

The above theoretical water network modelling shows that the proposed initial and full
development of the Parkside Annandale development is able to be serviced with a potable water
supply that meets Council's standards.

It is noted that the fire flow WaterGEMS network modelling is to assess the proposed
developments performance against Townsville Council planning standards. Based on the
type/classification of the aged care facilities, the Building Code may require different fire flow and
pressure standards, including a fire tank and booster pump system. This assessment has not
specifically assessed the performance against the building code requirements.
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4 SEWAGE SYSTEM PLANNING

The existing site for the proposed retirement village and future residential development area is
able to be serviced with a reticulated gravity sewer system. The existing gravity sewer system
that will service the development site consists of:

e The majority of the development site will be serviced off the recently constructed DN375
trunk gravity sewer system to PS SC7. PS SC7 is located to the west of the retirement
village site and on the northern side of University Drv. The PS SC7 site was originally part
of the Parkside land but was acquired by Council in 2021.

e A DN450 PE gravity sewer (internal diameter of 387mm) was constructed under
University Drv from MH 2/SC7A to MH 1/SC7A. MH 1/SC7A is located on the northern
side of University Drv and at the south west corner of the proposed residential aged care
buildings. A DN375 PVC trunk sewer extends to the west from MH 1/SC7A and onto PS
SC7. PS SC7 pumps the sewage to then north and into the DN600 common pressure
main system to the Cleveland Bay STP.

e An existing DN150 gravity sewer extends to the north from the recently constructed PS
SC7. The DN150 sewer connects to the existing MH 6/SAT7A that is located at the eastern
corner of No 13 Patterson St. The existing sewer system from the Annandale Gardens
residential development used to extend to the east from MH 6/SA7A to existing PS SA7.
Former PS SA7 was located towards the south east of the development site (where the
independent living units are proposed). PS SA7 and the gravity sewer from the former
pump station to MH 6/SA7A was decommissioned and removed as part of the new PS
SC7 works in 2022.

e The existing DN150 gravity sewer from existing MH 6/SA7A extends to the north and west
to service the existing Annandale Gardens residential development area.

Figure 4.1 below is a plot from the Council GIS that illustrates the gravity sewers that service the
development site. The capacity of the existing sewer system is provided in the following report
sections. It is noted that the GIS still shows the DN150 sewer from MH 6/SA7A to PS SA7 as
being in operation but it was decommissioned and removed as part of the PS SC7 works in 2022.

X0

Former PS SA7 & |
DN150 sewer is now
decommissioned

LI
DN150 sewer from MH |[§ -
| 6/SA7TA to new PS SC7 &8

New PS SC7 & DN375
trunk sewer constructed
in 2022
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4.1 Sewage Infrastructure Capacity

The capacity of the existing gravity sewer system to cater for the proposed retirement village
development and future potential residential development was assessed using the SewerGEMS
model developed for the Southern Suburbs Sewer System and the design of PS SC7.

The SewerGEMS model includes the existing reticulation and trunk gravity sewer system from
the development site through to the recently constructed PS SC7. The SewerGEMS model was
updated to include the preliminary gravity sewer alignment and grading to service all the
proposed residential aged care buildings, the independent living sites along with the future
potential residential development area. The additional equivalent population has been added to
the various future sewer maintenance holes that will be constructed throughout the future
development area. The preliminary gravity sewer system layout that has been included in the
SewerGEMS model is illustrated on Figure 4.2 below. It is noted that this layout is only
preliminary and was developed to confirm the general size of the future sewer system and to
confirm that the proposed independent living units and future residential lots can be serviced off
the existing gravity sewer system.

Figure 4.2 — Preliminary Retirement Village Development Sewer Layout

The above Figure 4.2 illustrates the preliminary sewer layout to service the proposed residential
aged care sites, independent living sites along with the future residential development area. The
actual layout and grading of the future gravity sewer system will be determined as part of the
detailed design and operational works approval. The following is noted with the preliminary
gravity sewer layout and sizing:

e A DN225 gravity sewer is proposed/required to extend from existing MH 1/SC7A to the
north east to service most of the proposed development area. The DN225 sewer will
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service the residential aged care site, the independent living sites along with the majority
of the future proposed residential development area.

e The proposed DN225 sewer will then split into a couple of DN150 gravity sewers to
service the various portions of the development area.

e It is expected that the future Allied Health facility and some of the future residential lots
will be serviced of the existing DN150 gravity sewer line that services the Annandale
Gardens residential development. This would have a new DN150 sewer extending off
existing MH 6/SAT7A to service the future Allied Health facility and residential lots.

With the inclusion of the preliminary gravity sewer system in the SewerGEMS model as noted
above, along with the inclusion of the additional equivalent population loading, the SewerGEMS
model has illustrated:

e The existing DN375 trunk gravity sewer system to PS SC7 that will service the proposed
development site flows up to 51% full for the current 5XxADWF.

e The proposed DN225 and DN150 gravity sewers that will service the residential aged care
buildings, the independent living units and future residential development area are
adequately sized. The final sections of the proposed DN225 gravity sewer flows up to
38% full, while the proposed DN150 gravity sewers flow up to 34% full.

e The existing DN150 sewer from existing MH 10/SA7A (western side of Shannahan Drv
and proposed to service a few future residential lots) through to MH 6/SA7A (located to
the south of the proposed Allied Health facility) flows up to 41% full.

e The existing (newly constructed in 2022) DN150 gravity sewer from MH 6/SA7A through
to PS SC7 flows up to 48% full. This sewer line services the existing Annandale Gardens
residential development area and will likely also service the proposed Allied Health facility
and some of the future residential development lots.

e All the existing sewers flow less than 75% full which is the maximum value allowable in
the CTM code.

o Existing PS SC7 is able to pump the sewage from the proposed development through to
the common pressure main system and onto the Cleveland Bay STP.

The above assessment illustrates the existing gravity sewer system and PS SC7 has sufficient
capacity to cater for the 5xADWF flows from the proposed full development of the Parkside
Annandale development area and its existing catchment.

The existing PS SC7 and DN375 gravity sewer system that services Wulguru has current
capacity issues due to the high amounts of infiltration and inflow that occurs into the existing old
gravity sewers and maintenance holes. In the past two wet seasons there have been sewage
overflows occurring from the existing gravity sewer system. It is understood that Council is
undertaking investigations and renewal/rectification works to reduce the amount of
infiltration/inflow into the sewer system so that the overflows do not occur.

Notwithstanding this, PS SC7 was designed to allow for larger sewage pumps to be installed as
development expands and sewage flows increase in its catchment. The power supply to the
pump station was sized to allow for the larger pumps to be installed. To have the larger pumps
installed the existing electrical/control switchboard at PS SC7 will need to be replaced along with
the purchase and installation of larger sewage pumps. Townsville City Council should consider
the upgrade of the PS SC7 pumps when the initial stages of the Parkside Annandale independent
living and residential aged care sites are being constructed.

The following Figure 4.3 provides the flows and performance of the existing gravity sewer system
with the inclusion of the additional loading from the proposed full development area. A larger
version of the modelling results is provided in Appendix C.
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Parkside Annandale Masterplan
Water Supply & Sewage Planning Report

Figure 4.3 — SewerGEMS Modelling Results
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DEVELOPMENT SUMMARY
Aged Care
Option Type Storeys Qty|GFA (m®) Lot Size (m®) Car No.
Opftion TA Small House Design ] 26 5,200 m2
Option 1B Traditional Format 2 96-120 8,600 m2( 13,600 m?2 TBC*
Option 1C Household Wings 2 96 /7,200 m2
Assisted/Independent Living
Configuration Type Storeys Qty|GFA gmzz Lot Size gmzl Car No.A
Villa - Standard 2Bed/ 1Bath/ 1 Car 4] 110 m2 190 m2 4]
3Bed/2Bath/1Car ] 22 127 m2 250 m2 22
63 7,620 m2 63
Villa - Deluxe 2Bed /1 Bath/ 1 Car 22 130 m2 210 m?2 22
3Bed/2Bath/ 1 Car ] % 178 m2 300 m2 18
31 4,470 m2 40
Apartment - West  |2Bed /2 Bath /1 Car 15 120 m2 5700 M2 15
3Bed/2Bath/ 1 Car 3 11 140 m2 ' 11
26 5,675 m2 2,700 m2 26
Apartment - North |2 Bed /2 Bath / 1 Car 23 120 m2 3100 m? 23
3Bed/2Bath/ 1 Car 3 11 140 m?2 ' 11
34 7,135 m2 3,100 m2 34
154 24,900 m2 45,650 m2 232
Communal Facilities
Storeys Qty|GFA (m®) Lot Size (m®) Car No.
Communal Facllities 2 | 2,400 m2 5,300 m2 15

* Carparking numbers to be confirmed by a Traffic Engineer

N LU car numbers represents number of dedicated carparks/garages. On driveway and on-road parking also available

Total Lot Size includes roadways. Total GFA is approximate only.
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APPENDIX B
WATERGEMS MODELLING RESULTS
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Initial Aged Care Development — WaterGEMS Figure
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Initial Development - Peak Hour Node Modelling Results — 7 pm
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Initial Development - Peak Hour Pipes Modelling Results — 7 pm
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Initial Development - Peak Hour Node Modelling Results — 12 noon
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Initial Development - Peak Hour Pipes Modelling Results — 12 noon
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Initial Development - Peak Hour Node + 15 |/s Residential Fire Flow Results — 7 pm
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Initial Development - Peak Hour Pipes + 15 |/s Residential Fire Flow Results — 7 pm
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Initial Development - Peak Hour Node + 30 I/s Commercial Fire Flow Results — 7 pm
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Initial Development - Peak Hour Pipes + 30 I/s Commercial Fire Flow Results — 7 pm
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Full Parkside Annandale Development — WaterGEMS Figure
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Full Development - Peak Hour Node Modelling Results — 7 pm
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Full Development - Peak Hour Pipes Modelling Results — 7 pm
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Full Development - Peak Hour Node Modelling Results — 12 noon
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Full Development - Peak Hour Pipes Modelling Results — 12 noon
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Full Development - Peak Hour Node + 15 I/s Residential Fire Flow Results — 7 pm
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Full Development - Peak Hour Pipes + 15 |/s Residential Fire Flow Results — 7 pm
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Full Development - Peak Hour Node + 30 I/s Commercial Fire Flow Results — 7 pm
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Full Development - Peak Hour Pipes + 30 I/s Commercial Fire Flow Results — 7 pm
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APPENDIX C
SEWERGEMS MODELLING RESULTS & FIGURES
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SEWERGEMS Modelling Figure
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PWWF Sewer Capacity Assessment Results (Existing Sewers)
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PWWF Sewer Capacity Assessment Results (Independent Living Sewers)
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PWWEF Sewer Capacity Assessment Results (Future Residential Area Sewers)
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