F orm N o: 201 Consent number:

Application number:

Date received:

Document number:

AEE Document number:

m\ New/Renewal

Draft report to be viewed: Yes / No

I a ra n a k I Eftpos / Cash / Cheque /Int Banking/ Credit Card

. . Amount Paid $ Date Pd
Regional Council

Resource Consent Application

(Pursuant to section 88 to the Resource Management Act 1991)

To erect and use a bridge or culvert

(A separate application form is required for each consent being applied for)

Important: Please read carefully before completing the form

All applicants need to respond to all of the questions. If a particular section is not applicable to your
application, please say so; do not leave the question blank. Questions may be answered in attached
documentation if it is more convenient or insufficient space is provided on the form. If that is done, state
specifically on the application form where the answer can be found (include page or section numbers if
referring to a separate report).

If you have any questions relating to completion of this application form, please contact the Consents
Department, Taranaki Regional Council on telephone (06)765-7127 or email consents@trc.govt.nz.

Lodge the application by signing below and sending the completed
form to:

Mail: Taranaki Regional Council, Private Bag 713, Stratford 4352.
Attention: Consents Administration Officer

Email: consents@trc.govt.nz (if application is emailed please do not mail a hard copy unless
requested to do so by the consents department.)

If you have not received an email acknowledgement for this application within 5 working days (for new
applications) or 10 working days (for renewals) please contact consents@trc.govt.nz.

Application is hereby made for the resource consent detailed in this form

e
IR
/',/’ A

Signature of applicant or authorised agent:

Name: Caroline Horrox Date: 14/12/17

Please print full name of person who signed above.
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1 Application Purpose

1.1  What s the purpose of this application?

New consent

Replacement for expiring
consent (renewal) L) consent number of expiring consent

NOTE:

1) This form relates to an application for a culvert or bridge to provide access across a
waterway for a road, driveway, cattle race or similar.

If your activity does not directly relate to an accessway (eg. involves piping and reclaiming
a length of stream), do not complete this form. You need to use Form No 211 — To Pipe a
Waterway.

2) If you are applying to change the conditions of your consent, do not complete this form.
You will need to complete Form 510 —change to consent conditions.

2 Applicant Details

2.1  Applicant’s name (full name of proposed consent holder)

Please complete either (a), (b) or (c) to whom consent is to be issued.

(a) Company __ NZ Transport Agency

First Name Middle Name Surname

(b)  Individual(s)

(c)  Trust/Partnership Name

If Trust/Partnership: Full names of Trustees/Partners:

First Name Middle Name Surname
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2.2 Applicant’s address for service [not consultant’s address]

E-mail caroline.horrox@nzta.govt.nz

Postal NZ Transport Agency

Level 5, Majestic Centre, 100 Willis Street, Wellington 6011

Phone Mob. 0212263791

Name of person to contact regarding this application

Contact Person Caroline Horrox

Phone Email.
(if different from 2.2) (if different from 2.2)

2.3 Address for service (if different from above, i.e. consultant, lawyer, or other person handling
application)

Contact Person _ Peter Roan

E-mail Peter.Roan@mtma.co.nz

Postal C/- Mt Messenger Alliance, Level 4, 180 Taranaki St, Wellington 6011

Phone Mob. 021 333 745

The Council will serve all formal documents electronically via
the email address in 2.2 and 2.3 (if provided).

3 Site Details

Location

3.1 Name and address of owner or occupier at the site (if different from 2.1 and 2.2)

See attached table.

3.2 Location of activity (Including: Street/road name, number, and locality):
East of existing SH3 between Uruti and Ahititi. See Section 5 of AEE report and drawing set in Volume 2.

See attached figure for location of proposed culverts.

3.3 Map Co-ordinates at point of works (either Longitude/Latitude or NZTM):
See attached table. Longitude Latitude OR

E N (NZTM)
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3.4

3.5

3.6

3.7

3.8

Legal description of property at site of activity (refer to land title or rates notice)

See attached table.

Assessment/Valuation number of property (refer to land title or rates notice)

See attached table.

What is the name of the river or stream where the bridge/culvert is to be installed?

See attached table.

Map

The application must include an aerial photograph or clear map showing the location of the
proposed works.

An aerial photograph of the site can be obtained free of charge from Taranaki Regional Explorer;
http://www.trc.govt.nz/taranaki-regional-xplorer/. Alternatively, contact the Consents Department
at the Council and request an aerial photograph to be provided.

Aerial photograph (or map) included |

Please make sure the following is shown on your aerial photograph or map:

= Site of proposed works (|
= Local Roads (|
. Property boundaries d
. Any other relevant features d

Site Photographs

Photographs of the site showing the stream and its banks must be included with the application as
indicated below:

Photograph Hard copy Digital file provided
(attached and Iabelled)

At site of bridge/culvert d U ceneral site photos are included in (filename)
he AEE.

Looking upstream from site D D the (filename)

Looking downstream from site D D (filename)
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4 Details of the Activity

4.1 If you have discussed this proposal with council staff, please give the person’s name here:

Colin McLellan - Consents Manager

4.2 Inyour own words, briefly describe the activity you are undertaking and its purpose:

Construction of Mt Messenger Bypass, a hew section of State Highway 3. See Section 1 of AEE report.

This application is for the construction of permanent culverts associated with the Project.

4.3 A detailed drawing of the culvert or bridge, including dimensions, must be included with this

application. This can be done by completing the appropriate diagram on page 8 or 9, or by attaching

other drawings. (Tick the applicable box) Typical details and culvert locations in drawing set (Volume 2).

Completed diagram provided on page 8 or 9 d Drawings attached R

4.4  Will the bridge/culvert be used regularly as a crossing for livestock? Yes d No

4.5 Do you propose any permanent realighment or diversion associated with the installation of the
bridge/culvert? (Tick the applicable box)

Yes X (show on map, attach appropriate drawings and describe below) No U

All culverts listed in the attached table are permanent structures and will result in permanent

realignment of the relevant stream/river bed. Details shown on relevant plan for each culvert.

4.6 Describe any vegetation clearance or soil disturbance required as part of the works, such as for
providing access to the site. Estimate the volume of soil disturbed in cubic metres.

Vegetation clearance and soil disturbance is required for the overall project - see construction

methodology in Section 5 of AEE report.
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4.7 How often do you expect flood flows to exceed the capacity of the bridge/culvert? (Tick the

applicable box)
Less than once every 50 years Less than once every 10 years a
Less than once per year (| More than once per year a

4.8 When the capacity is exceeded where do you expect the excess water to go? Indicate flow paths on
attached map if appropriate.

The permanent culverts will be designed for a 100 year ARI event. Further design details will be

provided prior to construction.

4.9 How have you determined that the waterway capacity of the proposed bridge/culvert is adequate?
(Tick the applicable box)

Engineer’s calculations (attached) U

Ministry for the Environment Guidelines (|
(refer to: http://www.mfe.govt.nz/publications/land/culvertbridge-oct04/culvert-bridge-oct04.pdyf)

Other method detailed below

Design details will be provided prior to construction.

4.10 Describe any likely effects of flows exceeding the waterway capacity of the bridge/culvert (e.g.
undermining of structure, erosion of river bed/banks, damage to property). If flow will go over the
culvert describe any protection on its downstream side.

Design details will be provided prior to construction.
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4.11 Describe how the construction will be undertaken, including details of any dewatering of the site
during construction.

See construction methodology in Section 5 of AEE report and Construction Environmental

Management Plan in Volume 5.

4.12 Describe any rock armouring or other erosion protection work proposed as part of the culvert
installation.

All outlet structures will be designed with rip rap basins. See Section 4.16.3.4 of AEE report

and drawing set in Volume 2 for typical details.

4.13 Indicate your intended post construction re-planting and or maintenance programme to ensure the
structure continues to function as planned.

See Sections 5, 9 and 10 of AEE report and Ecology and Landscape Management Plan framework

in Volume 5.
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5 Dimensions of proposed Bridge

[Complete only if bridge proposed]
Please fill in the dimensions shown on the cross-sectional diagram in the list below [if the bridge

design is different from that below please include a diagram showing all dimensions]: Or attach
engineering plans if available.

A
(@)
\ 4

1 | Length of bridge approach m
2 | Length of bridge m
3 | Length of bridge approach m
4 | Distance of bridge underside above river bed m
5 | Distance of design flood level above stream bed m
6 | Bed width of stream channel m
7 | Top width of stream channel m
8 | Depth of water in the stream at normal flows m

If there is to be a spillway, please indicate its dimensions

Depth of spillway m Width of spillway m
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6 Dimensions of proposed culvert

[Complete only if culvert proposed]
Please fill in the dimensions shown in the diagram in the list below [if the culvert design is

different from that shown below please include a diagram showing all dimensions. Or attach any
engineering plans if available.

I
l
I
|

4+—

A
/\\f
I

. Original stream
Spillway 3 bed level
Water level > *

A 7
— 41—
< S >
1 | Length of culvert approach m
2 | Length of culvert approach m
3 | Internal diameter of culvert (if circular) m
If box culvert then width m height m
4 | Bed width of original stream channel m
5 | Top width of original stream channel m
6 | Depth of fill over culvert m
7 | Depth of culvert base below original stream bed level m
8 | Spillway width & depth [if applicable] width
depth
What is the proposed length of the culvert pipe? m
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7 Culvert details

[Complete only if culvert proposed]

7.1  Whatis the proposed culvert made of?

Design details to be provided prior to construction.

7.2 Isaspillway included in the design? Yes Q No U

(If yes, please provide details below including gradient and surface material)

Design details to be provided prior to construction.

7.3  What are the proposed fill material and compaction standards to be used over the culvert? And
where will it come from?

Design details to be provided prior to construction.

8 Works Timetable

Project - approx 4 years
8.1 How long will the work take? Days

8.2  Proposed date of work? _Commence late 2018

> TBC

8.3  Proposed duration of instream works Days or No work in water proposed Q

8.4 Isany work in the water proposed between 1 May and 31 October?

No MGoto question 9.1 Yes A Goto question 8.5

8.5 The May to October period is when fish spawning and migration occurs and may be disrupted by the
working in the stream. If the work is proposed during this period an assessment of the impact on fish
migration and spawning will be required. Consultation and/or written approval may also be required
from Fish & Game and/or Department of Conservation.

Assessment of impact on fish migration/spawning attached (see question 9.3)

Results of consultation attached (see question 12.2) x
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9 Assessment of Environmental Effects

An assessment of environmental effects [AEE] in accordance with schedule 4 of the Resource Management Act 1991 must be provided
with the application. The AEE detail must correspond to the scale of the effects that the activity may have on the environment.

Completing this form including providing an adequate assessment of likely flood flows and waterway capacity, will be sufficient for

most applications. However for activities with actual or potential effects that are significant, a separate comprehensive AEE report
including specific investigations may be required.

Schedule 4 can be viewed at www.trc.qgovt.nz/resource-consent-application-forms

9.1 If the application is to renew a consent, summarise the monitoring that has been undertaken and
the environmental effects as identified by that monitoring.

OR

New Consent/No monitoring data

9.2 How faris the work from the nearest property boundary?

Multiple locations.
Upstream m

Downstream m
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9.3 If work is proposed in a stream/river during the period 1 May to 31 October there may be an impact
on fish spawning or migration, particularly if the stream/river is on the Taranaki Ring Plain or near a
river estuary. Detail any likely effects on fish migration and spawning of your proposed work.

See Section 9 of AEE report and Freshwater Ecology Assessment in Volume 3 (Technical Report 7b).

9.4 Could the bridge/culvert impede fish movements upstream or downstream of the structure? If so,
how do you propose to mitigate any effects on fish passage? Note that fish passage may be impeded
by high water velocity, steep drop out of culvert or a long smooth culvert pipe. It is common practise
to bury the invert of the pipe below the bed of the stream to enable unimpeded water flow.

Where required, fish passage will be incorporated into the design of each structure (either flexible

baffles or oversized and invert depressed culverts). See Section 4.16.3.2 of the AEE report

and the attached table for a summary of fish passage details for each culvert. Type 1 in the attached

table is flexible baffles; Type 2 is an oversized and invert depressed culvert.

9.5 What other environmental effects are likely to occur and how will they be mitigated?
(for example, erosion effects, effects on downstream water users or ponding upstream)

See Freshwater Ecology Assessment in Volume 3 (Technical Report 7b) and Construction
Environmental Management Plan in Volume 5. An Ecology and Landscape Management
Plan will be prepared post-lodgement.
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10 Assessment of part 2 matters and policy

An assessment of the activity against the matters set out in Part 2 of the RMA and against any relevant provisions of policy
documents and regulations must be provided with the application. The assessment must be in sufficient detail to satisfy the
purpose for which its required.

For most applications the brief assessment provided below will be adequate. However for activities with significant policy
implications, or where a National Policy Statement is relevant, a specific more comprehensive assessment is likely to be
required.

The proposal is consistent with Part 2 of the RMA (the focus of which is to promote sustainable
management of natural resources) and the relevant Regional Plan.

The Regional Freshwater Plan for Taranaki supports the installation of a culvert or bridge if adverse
effects, such as those resulting from restricted fish passage, interruption to fish spawning and
migration, and flooding are avoided or mitigated. These requirements can be met by including
reasonable conditions on any consent issued.

11 Other Consents Required

11.1 What consents are required from other authorities for the proposed activity?
None a or

Consent Required Authority Applied for?

Notice of Requirement and resource consent- New Plymouth District Council yes X1  No

(See Section 2 of AEE for summary of non-RMA approvals required) Yesd Nold
Yyesd Nol

Note:
Building consent maybe required under the Building Act. The applicant is advised to contact the local District Council

12 Consultation / Affected Parties

12.1 Please list the persons that you believe to have an interest in or that may be affected by the
proposal.

Name Address
See Section 7 of AEE for details of stakeholder consultation.
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12.2 Detail the consultation undertaken with any interested/affected parties, and the views of those
consulted. Attach correspondence if appropriate. The consultation undertaken and the information
provided is to aid the Council in determining who may be adversely affected by the proposal.

Please note: Council may determine that your application is to be notified. But generally it will be non-notified if
there are no more than minor adverse effects beyond the adjacent land, and if written approval is
obtained from all those people who are likely to be adversely affected in a minor or more than minor
way. Council will determine the people who are likely to be adversely affected and you will have the
option of obtaining their written approval so that your application can be non-notified.

13 Draft report and conditions

13.1 Do you wish to review and make comment on a draft report and recommendation [including consent
conditions] before any consent is issued?

Yes No a

If you answered ‘Yes’ please consider agreeing to a timeframe extension [See section 14 below.]

14 Processing Timeframes

The RMA specifies timeframes for processing resource consent applications, [for example 20 working
days for a non-notified application], however these timeframes can be extended with the applicant’s
agreement.

14.1 Do you agree to the Taranaki Regional Council extending RMA consent processing timeframes?

Q Yes, provided that | can continue to exercise my existing consent until processing of this
application is completed [renewal applications].

Q Yes, provided that the extension is for the specific purpose of discussing and trying to agree
on consent conditions.

Q Yes, provided that the application process is completed before / / [enter date]

15 Surrender of existing consent [renewal applications only]

Please note that your existing consent is to be surrendered on the granting of this application.
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16 Fees and charges

16.1 Non-notified initial deposit (including GST) — Land use - to erect and use a bridge or culvert

New/Renewal D $1,196.00

The charge above is required when an application is submitted and is an initial deposit towards the final
cost of processing the application. Processing of the application will begin when the deposit is received.
The final cost of processing is based on actual and reasonable staff time and disbursements spent
processing the application. The final cost (less the deposit) is invoiced at the end of the application
process, but there may also be interim invoices during the process.

Where there is more than one application required for the same proposal, an initial deposit is required
for each application.

If the consent is notified, a larger deposit will be required. We will advise if the application is to be
notified.

Withdrawn applications will incur the cost for work done up to the date of withdrawal.

Applications returned due to inadequate information will incur the cost of work done in receiving the
application, assessing the information and returning the application.

All collection costs incurred in the recovery of a debt will be added to the invoice amount due. Overdue
invoices will incur an interest charge of 12% per annum.

Details of Council’s charging policy are in its 2015/2025 Long-Term Plan.
(www.trc.govt.nz/council/plans-and-reports/strategy-policy-and-plans)

16.2 Payment Method for Initial Deposit
D Cheque made payable to Taranaki Regional Council (to be lodged with application documents)
D Cash/Eftpos (to be made at Taranaki Regional Council offices, 47 Cloten Rd, Stratford)

D Credit card payment made via Online Services at https.//onlineservices.trc.qovt.nz

D Internet Banking to the credit of Taranaki Regional Council (see below)

If paying by internet banking, please ensure you complete the payment box below to
enable us to correctly identify your payment.

Please note an invoice/receipt for the deposit will be issued shortly after payment has been received.
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PAYMENT BOX FOR APPLICANT TO COMPLETE WHEN PAYING DEPOSIT

Name of account Bank Branch Account No. Suffix

Taranaki Regional Council 0|2 07|56 0 0(4/0/5/5|5 0/ 0|2

posit via internet bankingj

Le[oinjs[e[njt] Jojefe] | [ [T 1T 1P PPy L PP PPy )]

Payer Particulars Payer Code - your unique identifier Payer Reference - Name of Applicant

Total Amount Paid $ Payment date

(see 16.1 above for amount required)

Note:
Payment Particulars — Consent Dep
Payer Code - your unique identifier for you to assign (ie. road name or river where activity is occurring, or consent no if known, etc)

Payer Reference — Company Name or Surname of applicant

16.3 Invoicing details: (where to send the invoice for this consent application)

Applicant or Consultant (|

16.4 Is the Council required to quote a purchase order number on future invoices for this application?

Yes a Order Number:
No ([l

Official information

The information you provide with your application is official information. It is used to help process
your resource consent application and assess the impact of your activity on the environment and other
people.

Your information is held and administered by the Taranaki Regional Council in accordance with the
Local Government Official Information and Meetings Act 1987 and the Privacy Act 1993. This means
that your information may be disclosed to other people who request it in accordance with the terms of
these Acts. It is therefore important you let us know if your application includes trade secrets,
commercially sensitive material or any other information you consider should not be disclosed.
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Please lodge the application by signing the front page and sending the

completed form to:

Mail: Taranaki Regional Council, Private Bag 713, Stratford 4352.
Attention: Consents Administration Officer

Email: consents@trc.govt.nz  (if application is emailed please do not mail a hard copy unless
requested to do so by the consents department.)
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Fish

Culvert # Chainage Site owner (3.1) Map coordinates (3.3) (Lsei]; ACLE ] Affected waterway (3.6) |[Passage Catchment (Ha) :)r:::;eter Length (m)
i (9.4)
. . . 5696450mN Ephemeral tributary to
1 250|State Highway 3 designation 1738665mE N/A Mangapepeke Stream Type 1 3.82 1050 24
. . . 5696360mN Ephemeral tributary to
2 300]State Highway 3 designation 1738673mE N/A Mangapepeke Stream None 1.8 825 26
5696123mN Perennial tributary to
3 570|DA & TJS Pascoe 1738775mE Sec 9 SO 457513 Mangapepeke Stream Type 2 9.31 1500 36
5695983mN Perennial tributary to
4 750|DA & TJS Pascoe 1738859mE Sec 9 SO 457513 Mangapepeke Stream Type 2 1.91 600 32
5695873mN Perennial tributary to
5 870|DA & TJS Pascoe 1738900mE Sec 9 SO 457513 Mangapepeke Stream Type 2 9.41 1350 38
5695455mN Perennial tributary to
6 1300|DA & TJS Pascoe 1738999mE Sec 9 SO 457513 Mangapepeke Stream Type 2 6.82 1350 27
5695288mN Perennial tributary to
7 1500|DA & TJS Pascoe 1739125mE Sec 9 SO 457513 Mangapepeke Stream Type 2 5.78 1200 36
5695139mN Perennial tributary to
8 1700|DA & TJS Pascoe 1739213mE Sec 9 SO 457513 Mangapepeke Stream Type 1 7.95 1200 35
. . Intermittent/ ephemeral
9 1850|Ngati Tama Custodian Trustee  |5694975mN Sec 1 SO 313242 tributary to Type 2 66.78]4x1350 56
Limited 1739243mE
Mangapepeke Stream
. . Intermittent/ ephemeral
10 2220|Ngati Tama Custodian Trustee  |5694644mN Sec 1 SO 313242 tributary to None 1.99 750 37
Limited 1739124mE
Mangapepeke Stream
Ngati Tama Custodian Trustee |5694561mN Perennial tributary to
" 2300 Limited 1739089mE Sec 150 313242 Mangapepeke Stream Type 2 1.55 900 25
Ngati Tama Custodian Trustee |5694466mN Intermittent tributary to
12 2400 Limited 1739059mE Sec 1 SO 313242 Mangapepeke Stream Type 1 9.84 1200 74
Ngati Tama Custodian Trustee |5694189mN Perennial tributary to
13 2700 Limited 1739010mE Sec 150 313242 Mangapepeke Stream None 165 600 15
Ngati Tama Custodian Trustee |5694000mN
14 2900 Limited 1739032mE Sec 1 SO 313242 Mangapepeke Stream Type 1 4.72 900 117
Ngati Tama Custodian Trustee |5693896mN A
15 2960 Limited 1739047mE Sec 1 SO 313242 Mimi River Type 2 50.49 2550 210
Ngati Tama Custodian Trustee . .
S ) 5693326mN Intermittent tributary to
16 3800 le!ted /_State Highway 3 1738492mE Sec 1 SO 313242 Mimi River Type 1 13.64 1500 115
designation
Ngati Tama Custodian Trustee e
S ) 5692876mN Perennial tributary to
17 4400 le!ted /_State Highway 3 1738102mE Sec 1 SO 313242 Mimi River Type 1 3.04 900 22
designation
. . . 5692760mN Perennial/ ephemeral
18 4750 State Highway 3 designation 1737746mE N/A tributary to Mimi River Type 2 25.54 2100 29
. . . 5692827mN Perennial/ ephemeral
19 4750|State Highway 3 designation 1737736mE N/A tributary to Mimi River Type 2 25.54 2100 24
. Section 17, Blk XII, . .
20 5150 AGR Thompson / State Highway |5692591mN Mimi SD: Section 19, Pgre.nn.lal tributary to Type 2 13.55 1650 40
3 designation 1737430mE L Mimi River
Blk XlI, Mimi SD
21 5650|State Highway 3 designation  |20220/ 1MN N/A Perennial tributary to | 5 11.9 1350 34

1736946mE

Mimi River




Culvert Schedule

ID Ch. (m) Catchm A.
1 250 3.82
2 300 2.57
3 570 9.31
4 750 191
5 870 9.41
6 1300 6.82
7 1500 5.78
8 1700 7.95
9 1850 66.78
10 2220 1.99
11 2300 1.55
12 2400 9.84
13 2700 1.65
14 2900 4.72
15 2960 54.10
16 3800 14.48
17 4400 3.04
18 4750 25.54
19 4750 25.54
20 5150 13.55
21 5650 11.90

Dia (mm)
1050
825
1500
600
1350
1350
1200
1200

4x1350
750
750
1200
600
900
2550
1500
825
2100
2100
1650
1350

Length Cover Grade %
24 1.2 1
26 1.2
67 1.2 1
81 1.2 1
87 1.2 3
27 1.2 1
36 1.2 3
35 1.2 4
56 2 0.5
37 1.2 1
25 4 17
74 12 7
15 1.2 14
117 16 16
210 26 1
115 11 3
22 1.2 14
29 1.2 1
43 1.2 1
40 1.2 1
34 1.2 1

Fish
Type 2
None
Type 2
Type 2
Type 2
Type 2
Type 2
Type 1
Type 2
None
Type 1
Type 1
None
Type 1
Type 2
Type 2
Type 1
Type 2
Type 2
Type 2
Type 2

Baseflow |Debris Fence
N None

none

None

None

Debris Fence

Debris Fence

Debris Fence

Debris Fence

Debris Fence

Debris Fence

Debris Fence

Debris Fence

Debris Fence

Debris Fence

Debris Fence

Debris Fence

Debris Fence

None

None

None

None

< 2Z2<K<K<X<K<X<<XK<XKZ<KZZ2<<K2Z2Z2Z2z2<2zZ222

Culvert 6 (Ch.1300m)

AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(Se”-0.385)
or

tc = (57.18x(L*1.2))/(L~0.1xH~0.2)

Catchm Length L 355
Catchm Slope Se 0.371831
Elevation Diff H 132
tc 2.624988

tc 6.89256

tcave 4.758774

Q= CiA/360

C 0.8

i100yrCC 162.72

A 6.8201

Q 2.47 m3/sec

Culvert 14 (Ch.2900m)
AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(Se”-0.385)
or

te = (57.18x(L*1.2))/(LA0.1xHA0.2)

Catchm Length L 288
Catchm Slope Se 0.458333
Elevation Diff H 132
tc 2.061636

tc 5.475971

tcave 3.768803

Q= CiA/360

C 0.8

i100yrCC 162.72

A 4.7196

Q 1.71 m3/sec

Culvert 7 (Ch.1500m)

AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(Se”-0.385)
or

tc = (57.18x(L*1.2))/(L~0.1xH~0.2)

Catchm Length L 303
Catchm Slope Se 0.435644
Elevation Diff H 132
tc 2.18615

tc 5.790503

tcave 3.988326

Q= CiA/360

C 0.8

i100yrCC 162.72

A 5.7843

Q 2.09 m3/sec

Culvert 15 (Ch.2960m)
AustRoads Tc Calculation

tc = 0.0195*(LA0.77)*(Se”-0.385)
or

te = (57.18x(L*1.2))/(LA0.1xHA0.2)

Catchm Length L 870
Catchm Slope Se 0.216092
Elevation Diff H 188
tc 6.451023

tc 17.21408

tcave 11.83255

Q= CiA/360

C 0.8

i100yrCC 154.92

A 54.0902

Q 18.62 m3/sec

Culvert 8 (Ch.1700m)

AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(Se”-0.385)
or

tc = (57.18x(L*1.2))/(L~0.1xH~0.2)

Catchm Length L 385
Catchm Slope Se 0.428571
Elevation Diff H 165
tc 2.645516

tc 7.206994

tcave 4.926255

Q= CiA/360

C 0.8

i100yrCC 162.72

A 7.9483

Q 2.87 m3/sec

Culvert 16 (Ch.3800m)
AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(SeA-0.385)
or

te = (57.18x(L*1.2))/(LA0.1xHA0.2)

Catchm Length L 406
Catchm Slope Se 0.502463
Elevation Diff H 204
tc 2.592236

tc 7.32313

tcave 4.957683

Q= CiA/360

C 0.8

i100yrCC 162.72

A 14.4749

Q 5.23 m3/sec

Culvert 1 (Ch.250m)

AustRoads Tc Calculation

tc = 0.0195*(LA0.77)*(Se”-0.385)
or

te = (57.18x(L*1.2))/(LA0.1xHA0.2)

Catchm Length L 251
Catchm Slope Se 0.458167
Elevation Diff H 115
tc 1.854766

tc 4.838889

tcave 3.346828

Q= CiA/360

C 0.8

i100yrCC 162.72

A 3.8209

Q 1.38 m3/sec

Note: Minimum time of concentration used to determine rainfall intensity is 10min.

Culvert 9 (Ch.1850m)

AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(Se"-0.385)
or

tc = (57.18x(L*1.2))/(L~0.1xH~0.2)

Catchm Length L 1350
Catchm Slope Se 0.155556
Elevation Diff H 210
tc 10.26871

tc 27.3003

tcave 18.7845

Q= CiA/360

C 0.8

i100yrCC 119.16

A 66.784

Q 17.68 m3/sec

Culvert 17 (Ch.4400m)
AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(SeA-0.385)
or

te = (57.18x(L*1.2))/(LA0.1xHA0.2)

Catchm Length L 298
Catchm Slope Se 0.45302
Elevation Diff H 135
tc 2.126062

tc 5.659985

tcave 3.893023

Q= CiA/360

C 0.8

i100yrCC 162.72

A 3.0414

Q 1.10 m3/sec

Culvert Schedule & Runoff Estimation for 100-Year ARI Storm Event

Culvert 2 (Ch.300m)

AustRoads Tc Calculation

tc = 0.0195*(LA0.77)*(Ser-0.385)
or

te = (57.18x(L*1.2))/(LA0.1xHA0.2)

Catchm Length L 186
Catchm Slope Se 0.580645
Elevation Diff H 108

tc
tc
tc ave

Q= CiA/360

C 0.8
i100yrCC 162.72
A 2.5724

Q 0.93 m3/sec

Culvert 10 (Ch.2220m)
AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(Se”-0.385)
or

tc = (57.18x(L*1.2))/(L~0.1xH~0.2)

Catchm Length L 195
Catchm Slope Se 0.717949
Elevation Diff H 140
tc 1.284592

tc 3.524168

tcave 2.40438

Q= CiA/360

C 0.8

i100yrCC 162.72

A 1.9943

Q 0.72 m3/sec

Culverts 18 & 19 (Ch.4750m)
AustRoads Tc Calculation

tc = 0.0195*(LA0.77)*(Se”-0.385)
or

te = (57.18x(LA1.2))/(LA0.1xHA0.2)

Catchm Length L 717
Catchm Slope Se 0.195258
Elevation Diff H 140
tc 5.779629

tc 14.76011

tcave 10.26987

Q= CiA/360

C 0.8

i100yrCC 162.72

A 25.536

Q 9.23 m3/sec

Culvert 3 (Ch.570m)

AustRoads Tc Calculation

tc = 0.0195*(LA0.77)*(SeA-0.385)
or

te = (57.18x(L*1.2))/(LA0.1xHA0.2)

Catchm Length L 288
Catchm Slope Se 0.364583
Elevation Diff H 105
tc 2.251516

tc 5.73242

tcave 3.991968

Q= CiA/360

C 0.8

i100yrCC 162.72

A 9.3137

Q 3.37 m3/sec

Culvert 11 (Ch.2300m)
AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(Se”-0.385)
or

tc = (57.18x(L*1.2))/(L~0.1xH~0.2)

Catchm Length L 230
Catchm Slope Se 0.630435
Elevation Diff H 145
tc 1.53357

tc 4.196345

tcave 2.864957

Q= CiA/360

C 0.8

i100yrCC 162.72

A 1.5538

Q 0.56 m3/sec

Culvert 20 (Ch.5150m)
AustRoads Tc Calculation

tc = 0.0195*(LA0.77)*(SeA-0.385)
or

te = (57.18x(L71.2))/(LA0.1xHA0.2)

Catchm Length L 634
Catchm Slope Se 0.244479
Elevation Diff H 155
tc 4.821365

tc 12.63211

tcave 8.726739

Q= CiA/360

C 0.8

i100yrCC 162.72

A 13.5489

Q 4.90 m3/sec

Culvert 4 (Ch.750m)

AustRoads Tc Calculation

tc = 0.0195*(LA0.77)*(SeA-0.385)
or

te = (57.18x(LA1.2))/(LA0.1xHA0.2)

Catchm Length L 200
Catchm Slope Se 0.0175
Elevation Diff H 3.5

tc
tc
tc ave

Q= CiA/360

C 0.8
i100yrCC 119.16
A 1.9103

Q 0.51 m3/sec

Culvert 12 (Ch.2400m)
AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(Se”-0.385)
or

tc = (57.18x(L*1.2))/(L~0.1xH~0.2)

Catchm Length L 367
Catchm Slope Se 0.463215
Elevation Diff H 170
tc 2.474578

tc 6.796527

tcave 4.635552

Q= CiA/360

C 0.8

i100yrCC 162.72

A 9.8391

Q 3.56 m3/sec

Culvert 21 (Ch.5650m)
AustRoads Tc Calculation

tc = 0.0195*(LA0.77)*(SeA-0.385)
or

te = (57.18x(L*1.2))/(LA0.1xHA0.2)

Catchm Length L 566
Catchm Slope Se 0.006184
Elevation Diff H 3.5
tc 18.2

tc 23.79735

tcave 20.99868

Q= CiA/360

C 0.8

i100yrCC 119.16

A 11.8981

Q 3.15 m3/sec

Culvert 5 (Ch.870m)

AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(SeA-0.385)
or

te = (57.18x(L*1.2))/(LA0.1xHA0.2)

Catchm Length L 234
Catchm Slope Se 0.42735
Elevation Diff H 100
tc 1.805007

tc 4.606612

tcave 3.205809

Q= CiA/360

C 0.8

i100yrCC 162.72

A 9.4138

Q 3.40 m3/sec

Culvert 13 (Ch.2700m)
AustRoads Tc Calculation

tc = 0.0195*(L"0.77)*(Se”-0.385)
or

tc = (57.18x(L*1.2))/(L~0.1xH~0.2)

Catchm Length L 170
Catchm Slope Se 0.776471
Elevation Diff H 132
tc 1.121456

tc 3.06636

tcave 2.093908

Q= CiA/360

C 0.8

i100yrCC 162.72

A 1.6476

Q 0.60 m3/sec





