Appendix 14.1

Photos of the Existing Hydrology Features







This appendix contains photographs undertaken on 22" July 2019 of the following watercourse
crossing structures:

Existing Crossing over the Forrest Upper Stream - EXC1
Forrest Upper Stream Crossing

White Hill (W) Stream Crossing 1

White Hill (W) Stream Crossing 2

Unnamed Stream Crossing

Cottoner’s Brook Stream Crossing

Locations of the crossing are provided in the EIAR, Figure 14.6.
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Existing Crossing over the Forrest Upper Stream - EXC1

Crossing is located along the access road between proposed turbines T2 and T3. Crossing structure
is 1000 mm concrete pipe.

g

Viewpoint on the culvert looking upstream

Viewpoint on the culvert looking downstream
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Viewpoint of looking upstream towards the culvert
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Forest Upper Stream

Crossing over the Forest Upper Stream located at Local road L20951. Crossing structure is 300 mm
concrete pipe.

No images available. A sketch is provided instead.

Crossing over the Forrest Upper Stream located at road L20951 - Sketch
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White (W) Hill Stream Crossing 1

Crossing structure is culvert box 2.0 m wide and 1.6m high.

Viewpoint on the culvert looking downstream

Viewpoint on the culvert looking upstream
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Viewpoint of looking upstream towards the culvert

Page 6 of 9



White (W) Hill Stream Crossing 2

Crossing is located along the local road L20978. Crossing structure is culvert box 2.0 m wide and

1.6m high.
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Viewpoint of looking downstream towards the culvert

Viewpoint of looking upstream towards the culvert
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Unnamed Stream Crossing

Crossing structure is combination of 600 mm diameter concrete pipe and 2.8 m wide and 1.8 m high
arc bridge.

i

Viewpoint of looking upstream towards the bridge
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Cottoner’s Brooke Stream Crossing

Crossing structure is arc bridge 2.6 m high and 3.0m wide.

Sl

Viewpoint on the bridge looking downstream

Additional images were unable to be taken due to vegetation causing an obstruction.
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Appendix 14.2

Flood Risk Assessment Calculation







This appendix contains the output from Pipe Flow Advisor. Pipe Flow Advisor software was used to
determine water elevation in pipes and culverts and to calculate the capacity of each.

The water depth at the crossings is determined for pre and post-development scenarios for following
structures:

e Existing Crossing over the Forrest Upper Stream - EXC1
e Forrest Upper Stream Crossing

e  White Hill (W) Stream Crossing 1

e White Hill (W) Stream Crossing 2

e  White Hill (W) Stream Crossing 3

e Cottoner’s Brook Stream Crossing.
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Existing Crossing over the Forrest Upper Stream - EXC1

The structure crossing over the Forrest Upper Stream is a 1000 mm diameter concrete pipe.
According to the Table 14.6 provided in EIAR the flow for 1 in 100 years storm event is 0.6 m3/s.
The bore capacity of the existing culvert EXC1 is 1.694 m3/s. It is proposed to replace EXC1 with
bottomless culvert due to requirements for road widening at this location. The proposed
reconstructed culvert is 1.0m long, 1m high and 5m wide. The estimated water depth at the location
of EXC1 for 1 in 100 years storm event is 650mm.
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Forest Upper Stream

The structure crossing over Forrest Upper stream is a 300 mm concrete pipe. Pre development flow,
according to the Table 14.7 of EAIR is 3.08 m3/s. The concrete pipe does not have enough capacity
to convey pre-development flows.
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White (W) Hill Stre

am Crossing 2

The structure crossing over White Hill (W) stream is a box culvert 2.0 m wide and 1.6 m high.

H Fect. tank

Section details

Manning's coefficient

B Circular tank
© Pipe (part ful) ] QO Fipe (full) Rect. tube (part full]

@ Cylinder l e Sphere

fe Metnc  Imperial

| 0.014 Concrete [average)

Length in metres

Internal width

=

x|

Internal height

* 1600 mm

i

‘water flow rate

| 1.97 [m#isec j/

Drop in metres

005 m

4 Increase

ﬁ Rect. hopper
D Fect. tube [full] l ﬂ;ﬂ Rect. channel l U Flat bottom channel l v Wee channel l

@ Cone [frustrum]

% dimerigions it mm

E Rect. tank
© Fipe [part full

Section details

Manhing's coefficient

A Reduce

Results

" Water flow rate
i+ ‘wiater depth
" Waolume and weight

" Length expansion

Gibe @

Fluid cross section area

4T Flow from ‘w/eirs

anning calculator

Fluid welocity

085387 e

‘Wietted perimeter

| 2874 mis

Fluid surface width

| 2B85.387 mm | 2000.000  mim
Hudralic radiuz Froude nurmber

| 255.228 mm | 1.568- rapid flow
‘Wwiater depth Slope ratio [angle]

| 342893 mm | 0.010000 (0.573%)

Calculate water depth

Water depth - pre-development

Rect. tube [part full]

fo Metric " Imperial

| 0,014 Concrete [average)

Length in metres

Internal width

=

x|

Internal height

* 1600 mm

i

‘wiater flow rate

| 214 [wihsec j/

Drop in metres

005 m

‘ D Rect. tube [full] ﬂ;ﬂ Rect. channel

‘%} 4 Increaze

* dimensions in mm

ﬂ Reduce

U Flat battom channel

@ Circular tank, l E Cylinder l @ Sphere l @ Cone [frustrum) l @ Rect. hopper l f Flow from ‘Weire l anning calculator l

© Fipe (il

V Yee charnnel

Results
L wiater fow rate
(¥ ‘water depth
A Volume and weight
Eﬁ " Length expansion
Fluid cross section area Fluid welocity
| 0724460 e | 2954 mis
‘wietted perimeter Fluid surface width
| 2724480 rom | 2000.000  mim
Hydralic radius Froude number
| EA0 mm | 1.567-rapid flow
Wiater depth Slope ratio [angle]
| 362,230 mim | 0.010000 (0.5737)

Calculate water depth

Water depth - post-development

Page 6 of 9



White Hill (W) Stream Crossing 3

The structure crossing over the White Hill (W) stream is a combination of a 600m diameter concrete
pipe and an arch bridge 2.8 m wide and 1.8 h high. During light rain, when flows are low, water
flows through the concrete pipe. Flow through the arch bridge occurs when flows in the channel
exceeds capacity of the pipe.

The capacity of the existing concrete pipe is approximately 0.5 m3/s. In this exercise the calculation
is simplified by not taking into account surcharging of the pipe when capacity is exceeded. That way
a more conservative approach is taken. It is also assumed flow through arch bridge is equal to flow
through a culvert box. This assumption can only be relevant if flows are not surcharged, the radius
of the arch curve is high and the arch curve is not at the bottom of the bridge. Therefore the channel
through the bridge is the same as a part full box culvert.

Flow through the arch bridge is calculated by subtracting the pipe capacity from the calculated design
flow. Pre-development design flow is 2.42 m3/s, and post-development design flow is 2.59 m3/s.

Flow through the arch bridge for 1 in 100 years pre-development scenario is 1.92 m3/s, and for post-
development is 2.09 m3/s.
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Cottoner’s Brooke Stream Crossing

The Cottoner’s Brook stream crossing structure is an arch bridge 3.0 m wide and 1.3 m high over
the stream channel. It is assumed the flow through the arch bridge is equal to the flow through a
box culvert. This assumption can only be relevant if flows are not surcharged, the radius of the arch
curve is high and the arch curve is not at the bottom of the bridge. Therefore, the channel through
the bridge is the same as a part full box culvert.
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Appendix 14.3

Details on the Stilling Pond, Silt Fence and Silt
Trap
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