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Appendix B — Safety in Design Register

WSP

i itigati ject
Wairoa Flood Mitigation Projec 10 December 2025

Developed Concept Design Report Rev 4
Hawke’s Bay Regional Council
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Appendix C — Project Risk Register

WSP

iroa Fl itigati ject
Wairoa Flood Mitigation Projec 10 December 2025

Developed Concept Design Report Rev 4
Hawke's Bay Regional Council
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Appendix D — Cost Estimate Report
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Wairoa Flood Mitigation Project
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1

INTRODUCTION

WT Infrastructure (WT) has been engaged by WSP to prepare a developed concept design estimate for the
Wairoa Flood Alleviation Project.

This report outlines our approach and outcomes for the project estimate. Please note that we previously
developed a Schedule of Quantities (SOQ) for the bulk earthworks only, which has since been used to
appoint the preferred tenderer for the project moving forward assuming its approval.

We have relied upon the following documents when preparing this estimate:

WSP Drawing Pack - Issued for Tender Drawings - Wairoa Floodway Project - dated 06/08/2025.
Multiple high-level sketches provided by WSP to update items such as roading, drainage, outlets
structures, scour protection, retaining walls etc.

Earthworks volumes provided by WSP for the floodway and stopbanks.

Building / Dwelling / Shed demolition list provided by HBRC.

WSP/HBRC provided risk register

2 FINANCIAL SUMMARY

The below table provides a summary of the estimated project cost.

woddiyssauyiedim

ITEM DESCRIPTION TOTAL
A TOTAL PROPERTY COST Excluded
B TOTAL PROJECT DEVELOPMENT Excluded
C TOTAL PRE-IMPLEMENTATION Excluded
D TOTAL IMPLEMENTATION PHASE 44,410,649
E PROJECT BASE ESTIMATE 44,410,649
F CONTINGENCY (P50) 8,454,000
G PROJECT EXPECTED ESTIMATE 52,864,649
H FUNDING RISK CONTINGENCY (P95) 5,012,000
| 95th PERCENTILE PROJECT ESTIMATE 57,876,649

We have assumed several construction details and have made several assumptions and allowances
throughout the estimate. Please refer to the full estimate breakdown under the Appendices and our list of
clarifications and exclusions under section 4 of this report.

OA FLOOD ALLEVIATION - DEVELOPED CONCEPT DESIGN ESTIMATE



3 RISK AND CONTINGENCY

We have utilized the Wairoa Risk Register provided by WSP to develop a Quantitative Risk Analysis (QRA).
We developed 3-point estimates for each risk and generally relied upon the likelihoods scores within the
risk register. We have included a copy of the risk register in Appendix B along with the output report from
the QRA. The distribution and contingency allowances for Wairoa is shown below:

Total Risk
52.57 57.46

50.0% 5'0%’

1.8 -
1.6 4
1.4 -
1.2 4
1.0 4
0.8 4
0.6 4

Values x 10™-7

W =
¥} o

Values in Millions

50
65 -
70 -

These values have been back calculated as percentages and applied uniformly across the elemental
estimate. The P50 contingency for this project is approximately 18.38% representing the value we
expect to be within 50% of the time. The P95 contingency is 11.01%; representing the value we expect
to be in 95% of the time. When accumulated with the P50 allowance, the total effective contingency at
P95 is 29.39%.

wordiysiauyiedim
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4

4.1

W

ASSUMPTIONS, CLARIFICATIONS AND EXCLUSIONS

GENERAL ASSUMPTIONS, EXCLUSIONS AND CLARIFICATIONS

Onsite Overheads have been included at 15%.

Offsite Overheads have been included at 13%.

Contingency has been developed through a QRA process utilising the risk register provided by
WSP. This has given us a P50 contingency value of 18.38% and a P95 contingency value of
11.01%. Combined this is 29.31%. Note that WT has included an extra risk for soft ground
remediation works which was not included in the original provided risk register.

The implementation fees for the project have been provided by HBRC. These have been hard typed
into our summary page.

We have received multiple high-level sketches / mark ups from WSP to quantity and price items
such as drainage, roading, retaining walls, outlets, scour protection etc. It is understood that these
will be provided in more detail as the project progresses into detailed design.

Some construction details have been assumed. We have built up our rates using knowledge from
similar projects.

Where applicable, we have utilised the preferred contractors’ rates. These relate primarily to
earthworks only.

Programme duration has been assumed to be 12 months. It is understood that this would be run
over 2 x earthworks seasons.

We have made provisions for approximately 1500m of temporary cut of drains, which we ill be
utilised during the bulk earthworks of the floodway.

Pole plating allowance have been included as per the previous estimate update.

Allowances have been made for mobilisation and demobilisation of key plant and equipment.
Allowances have been included for temporary roadways to both Ruataniwha and Waihirere Road.
These have been included as per marked up sketch by WSP, which covers 3 separate temporary
road stages.

Allowance has been made for temporary haul road for carting. This is approximately 1500m long.
A provisional allowance of 6000m of fencing has been assumed to be removed.

An allowance of $128k has been included to demolish the existing skatepark.

Allowances have been made for removal of all vegetation including grass, low shrubs, and trees.
The exact extent of these is unknown at this stage.

An allowance of 2 months has been included for an arborist to clear existing trees. It is understood
that this may not be required and potentially could be done cheaper by the main contractor.
Allowance for demolition of existing residential houses, sheds and small dwellings has been
included as per HBRC information. This has given us a value of $305k.

A high-level quote from Elliott Calendar for relocation of the existing Ski Club has been included
at $285k.

It has been assumed that all extra over cut material not required for filling of stopbanks, will be
removed to the disposal site located to the northwest of the floodway. This volume is
approximately 150,000m3.

WSP Volumes have been used for all areas relating to areas, cut and fill volumes.

It has been assumed that site won material will be used for the construction of all stopbanks.
Reno mattresses rock supply has been sourced from Saddle Lime Quarry with trucking of the
material sourced from ACM in Napier. The area of this has been included as per WSP sketch.
Allowance for testing have been assumed for each stopbank.

We have made an allowance for 160m of Terramesh MSE wall on Stopbank 3.

An allowance of approximately 50,000 m2 of TRM Enkamat has been included as per WSP sketch.
Supply of this product has been from Geofabrics.

The floodway outlet has been included as per WSP sketch. This is a 100m x 60m x .25m thick
reinforced concrete slab. It also has a 1m high thickening to the perimeter.

AIROA FLOOD ALLEVIATION - DEVELOPED CONCEPT DESIGN ESTIMATE
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The concrete sill inlet structure has been assumed to be 220m x 11m x 0.5m as per WSP sketch.
It has been assumed that 25% of the new road surface and the concrete inlet and outlet structures
will require soft ground remediation using 300mm AP65 with geotextile wrapping.

An allowance of $50k has been included for disposal of contaminated hotspots.

It has been assumed that the swale drain is 2.5m thick and .8m deep. It has been assumed this
will have a rock/aggregate backfill with a perforated pipe. The total length of these has been
included as per WSP information.

An allowance has been included for concrete swale drain. This has been assumed to be insitu
concrete with a FRP grate covering.

Floodway drainage has been included as per the Awakeri Drainage Limited Quote. This has been
adjusted to $500k as per instruction from HBRC.

It has been assumed that a 300mm culvert and headwall is required at each property access ramp.
An allowance for a 600mm culvert and headwall has been assumed at 100m intervals across the
roadway where applicable.

An allowance for 20 HDPE 300mm flap gates has been made for all existing culverts on the town
side.

An allowance of 500m of subsoil drainage has been made as per WSP instruction. Another 693 m
of subsoil drain has also been included to run along the lengths of the new retaining wall
structures.

Aggregate and concrete supply has been included as per conversations with QRS.

Pavements for Ruataniwha Road and Waihirere Road have been included as per WSP sketch.
Typical section 5 pavement refers to the road which lies outside of the floodway channel and is
not required to be cement stabilised. Typical section 6 pavement refers to the section of road
which lies within the floodway and is required to be cement stabilised.

An allowance has been made for AP65 aggregate and chipseal to form ramps for property access.
Provision has been included for a 27m x 5m x .25m reinforced concrete boat ramp.

An allowance has been made to form access ramps for both the Ski Club and Adventure Wairoa.
An allowance has been made to redirect or lower existing water mains where it has been affected
by stopbanks and floodways.

Retaining walls have been included as per WSP documentation and sketches. These have all been
priced as insitu reinforced concrete.

Allowances have been included for signage and road marking.

An allowance of 606m has been included to underground existing services across the floodway
channel. This includes power, communications and water only.

An allowance has been included to hydroseed floodway base channel.

Allowance has been included to hydroseed embankment sides on the stopbanks

It has been assumed that a 5m width each side of the construction zone will be required to be
tidied up using hydroseed.

Waterforce has provided costing to supply and install the 12m x 3.5m steel floodgates. This is a
high-level quote due to minimal information and is subject to change.

We have included an extra over allowance for forming a concrete channel and thickening the
retaining wall to each gate location. We have also made allowance for trenching and cabling to
connect the gate units to power.

An allowance has been included to reinstate new farm fencing. The exact allowances of this is
unknown but we have assumed the full length of all of the stopbanks as a starting point.

Traffic Management allowances have been built up on the assumption of proposed crew and
equipment for 52 weeks only.

An allowance of $10k has been included to relocate the existing flying fox. The exact cost of this
is unknown.

An allowance of $1million has been included for a new skatepark as per instruction from HBRC.
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4.2

OA FLOOD ALLEVIATION - DEVELOPED CONCEPT DESIGN ESTIMATE

EXCLUSIONS

GST.

Project Development Fees.
Pre-Implementation Fees.

Legal or marketing costs.

Escalation.

Operational costs/downtime due to operations.
Removal of large / unforeseen ground objects.
Contaminated waste disposal.

Land and Property Acquisition costs.

Sunk Costs.

Geotechnical Investigations.

Imported Fill material to stopbank formation.

Management costs associated with Implementation phase.
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APPENDIX A

Estimate Breakdown




Project Name: Wairoa Flood Alleviation

Item |Description Base Estimate Contingency Fc':;::::::n'::
Property Purchase and Compensation Costs Excl Excl Excl
Property Owner Accommodation Works Excl Excl Excl
Property Consultancy Fees Excl Excl Excl

A Total Property Cost Excl Excl Excl
Project Development Phase
- Consultancy Fees Excl Excl Excl
- Management Costs Excl Excl Excl
B Total Project Development Excl Excl Excl
Pre-implementation Phase
- Consultancy Fees Excl Excl Excl
- Management Costs Excl Excl Excl
- Geotechnical Investigation Excl Excl Excl
€ Total Pre-implementation Excl Excl Excl
Implementation Phase
Implementation Fees
- Consultancy Fees 2,260,000 678,000 339,000
- Waka Kotahi Managed Costs (Form G) Excl Excl Excl
- Consent Monitoring 260,000 78,000 39,000
Sub Total Base Implementation Fees 2,520,000 756,000 378,000
Physical Works
1 Environmental Compliance 1,415,935 260,000 156,000
2 Earthworks 17,549,649 3,225,000 1,933,000
3 Ground Improvements 296,147 54,000 33,000
4 Drainage 2,150,711 395,000 237,000
5 Pavement and Surfacing 1,816,131 334,000 200,000
6 Bridges 0 0 z
¥/ Retaining Walls 4,448,095 817,000 490,000
8 Traffic Services 45,428 8,000 5,000
9 Utility Services 521,160 96,000 57,000
10 Landscaping 2,180,858 401,000 240,000
11 Traffic Management 801,860 147,000 88,000
12 Extraordinary Construction Costs 1,010,000 186,000 132,000
13 Contractor's Onsite Overheads 4,835,396 889,000 532,000
14 Offsite Overheads and Profit 4,819,278 886,000 531,000
Sub Total Base Physical works 41,890,649 7,698,000 4,634,000
Total for Implementation Phase 44,410,649 8,454,000 5,012,000
E Project Base Estimate (A+C+D) 44,410,649
Project Base Estimate (rounded) 44,500,000
ESC |Escalation Excl Excl Excl
F Contingency (Assessed/Analysed) (A+C+D) 8,454,000
Project Expected Estimate (E+F) 52,864,649
Project Expected Estimate (rounded) 52,900,000
Total Property Cost Expected Estimate Excluded
Project Development Phase Expected Estimate Excluded
Pre-implementation Phase Expected Estimate Excluded
Implementation Phase Expected Estimate 52,864,649
H Funding Risk Contingency (Assessed/Analysed) (A+C+D) 5,012,000
| 95th percentile Project Estimate (G+H) 57,876,649
95th percentile Project Estimate (rounded) 57,900,000
Total Property Cost 95th percentile Estimate Excluded
Project Development Phase 95th percentile Estimate Excluded
Pre-implementation Phase 95th percentile Estimate Excluded
Implementation Phase 95th percentile Estimate 57,876,649

Date of Estimate

4Q2025

Estimate prepared by

Julian Broughan

Estimate internal peer review by

Luke Donnelly

Estimate external peer review by

n/a

Estimate accepted by Waka Kotahi project manager

n/a




WAIROA FLOOD ALLEVIATION
DEVELOPED CONCEPT DESIGN ESTIMATE

WT

November 2025
Item Description Quantity Unit Rate Total ($)
1.00 Environmental Compliance 1,415,935
ression
1.01 Allowance for water trucks 12 'month 47,667 572,000
1.02 Silt Fences 4,234 m 25 105,850
1.03 'Allowance for movement of silt fences to suit staging 1 item 60,000 60,000
W Management
1.04 Allowance for cut off drains 1| LS 78,735 78,735
1.05 Retention Pond 1,500 m3 70 105,000
1.06 |Ongoing management of sediment pond during duration of 12 months 5,000 60,000
works
Pole Plantin
1.07 'Allowance to reinforce lower banks using willow pole plating 43435 m2 10 434,350
to improve scour resistance
2.00 Earthworks 17,549,649
Temporary Works
Mobilisation and Demobilisation
2.01 Mobilisation and Demobilisation of key plant and equipment 1 item 35,000 35,000
Temporary Road Ways
2.02 Allowance for temporary public roads during construction 1 item 1,080,721 1,080,721
Haul Roads
2.03 Allowance for forming haul roads including maintenance and 1 item 458,550 458,550
removal upon completion
Demolition and Site Clearance
General
2.04 Sawcut existing roadway 28 m 15 420
2.05 Breakout existing roadway and dispose off-site 11,340 m2 25 283,500
2.06 Demolish existing farm fence and dispose off-site 6,000 m 20 120,000
2.07 Removal of existing power pole along existing roadways 15 no 5,000 75,000
2.08 Remove vegetation and dispose off site (grass,low shrubs, 252,018 m2 5 1,260,090
small trees)
2.09 Remove vegetation and dispose off site (medium / large trees) 1 item 360,000 360,000
using an arborist
2.10 Breakout and dispose off existing concrete skatepark 1,600 m2 80 128,000
ildin
2.11 Demolish existing sheds / small dwellings / residential 1 item 305,000 305,000
housing
2.12 Relocate Ski Club back into Reserve 1 item 285,000 285,000
Earthworks
Stockpile Site
2.12 Allowance for preperation of stockpile site including works 202,135 m2 6 1,168,451
during construction
wtpartnership.com 251120C1 Wairoa Flood Alleviation Estimate Page 2



WAIROA FLOOD ALLEVIATION
DEVELOPED CONCEPT DESIGN ESTIMATE

WT

November 2025
Item Description Quantity  Unit Rate Total ($)

Floodway
Topsoil Stri

2.13 Strip topsoil to stockpile - 300mm thick assumed 60,501  m3 16 957,731

2.14 Respread topsoil from stockpile upon completion (300mm 60,501 | m3 15 877,265
thick)
Bulk Earthworks

2.15 Cut to stockpile material for stopbank construction 71,762 | m3 8 594,189

2.16 | Cart key material to disposal site 150,110 m3 13 1,936,419
Reinforcement to Slipway

2.17 Reno Mattress including rock 420 m2 90 37,636
Stopbank 1
Topsoil Strip

2.18 Strip topsoil to stockpile - 300mm thick assumed 5,360  m3 15 77,720

2.19 Respread topsoil from stockpile upon completion (300mm 5360 m3 15 78,417
thick)
Bulk Earthworks

2.20 Cart key material to disposal site (200mm thick) 3573 m3 13 46,092
Stopbank Formation

2.21 Form Stopbank using site won material 22901 m3 14 316,034

2.22 Testing 208 no 200 41,600
Stopbank 2
T il Stri

2.23 Strip topsoil to stockpile - 300mm thick assumed 6,629 m3 15 96,121

2.24 Respread topsoil from stockpile upon completion (300mm 6,629  m3 9 56,877
thick)
Bulk Earthworks

2.25 Cart key material to disposal site using Moxy (200mm thick) 4419 m3 13 57,005
Stopbank Formation

2.26 Form Stopbank using site won material 34468 m3 15 526,671

2.27 Testing 186  no 200 37,200
Stopbank 3
Topsoil Strip

2.28 Strip topsoil to stockpile - 300mm thick assumed 3,118 m3 32 100,649

2.29 Respread topsoil from stockpile upon completion (300mm 3,118 m3 38 118,733
thick)
Bulk Earthwork

2.30 Cart key material to disposal site using Road Trucks (200mm 2,079 m3 22 45,530
thick)

2.31 Cart from stockpile to site across river using Road Trucks 14,393 m3 22 313,767
Stopbank Formation

2.32 Form Stopbank using site won material 14,393 m3 —f 633,292

2.33 Allowance for terramesh wall 240 1 m2 1,113 267,060
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WAIROA FLOOD ALLEVIATION
DEVELOPED CONCEPT DESIGN ESTIMATE

WT

November 2025
Item Description Quantity Unit Rate Total ($)

2.34 Testing 124 no 200 24,800
Floodway Outlet

2.35 Turf Reinforcement Mat (TRM) Enkamat 7018 (Geofabrics) 49975 m2 20 978,195

2.36 Concrete Slab - 100m x 60m x .25m 6,284 | m2 347 2,179,438

2.37 Rectangular Concrete Baffles 64 | no 1,850 118,400
Floodway Sill

2.38 Concrete Sill - 220m x 11m x .5m 2,420 m2 609 1,473,076

3.00 Ground Improvements 296,147

3.01 EO rate for disposal of contaminated materials m3 500 Excluded

3.02 Allowance for disposal of contaminated hot spots 1 item 50,000 50,000

3.03 |Allowance for soft ground remediation (assumed 25% of road 1,552 m3 159 246,147
and outlet area); assume 300mm undercut with AP65 backfill

4,00 Drainage 2,150,711
Swale Drainage

4.01 Allowance for swale drain (assumed 2.5m wide x .8m deep) to 800 m 367 293,760
stopbank 1

4.02 |Allowance for swale drain (assumed 2.5m wide x .8m deep) to 400 m 367 146,880
stopbank 2

4.03 Allowance for swale drain (assumed 2.5m wide x .8m deep) to 7000 m 367 257,040
stopbank 3

ncr wa

4.04 Concrete Swale 274 m 1,383 379,492
Floodway Draina

4.05 Awakeri Drainage Limited Quote 1.1 LS 500,000 500,000
Culverts

4.06 DN300 culvert 90 m 600 54,000

4.07 DN600 culvert 108 m 1,200 129,600
Headwal

4.08 DN300 Headwall 36 no 2,500 90,000

4.09 DN600 Headwall 15| no 4,250 63,750
Flap Gates

4.10 Allowance for 300mm flap gate to existing culverts 20| no 4,650 93,000
Subsoil Drainage

4.11 Allowance for subsoil drainage to stopbanks 5000 m 120 60,000

4.12 Allowance for perforated subsoil drainage pipe including 693 m 120 83,189
surrounds to base of retaining wall

5.00 Pavement and Surfacing 1,816,131
Carriageway - Ruataniwha Road
Pavement - Typical Section 5

5.01 Subgrade preperation 4,736 m2 3 11,840
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WAIROA FLOOD ALLEVIATION
DEVELOPED CONCEPT DESIGN ESTIMATE

WT

November 2025
Iltem Description Quantity Unit Rate Total ($)

5.02 Construction Platform; Lean Mix Concrete 8-10MPa; 200mm 948  m3 275 260,700
thick

5.03 Subbase; GAP65: 210mm thick 995 m3 130 129,350

5.04 Basecourse; M4 AP40; 100mm thick 474 m3 150 71,100

5.05 Surface course: 2 Coat Chipseal 4736  m2 15 71,040

5.06 |Allowance to tie in to existing surfaces 15| m 150 2,250
Pavement - Typical Section 6 (Cement Stablised)

5.07 Subgrade preperation 4392 m2 3 10,980

5.08 Construction Platform; Lean Mix Concrete 8-10MPa; 200mm 879 m3 275 241,725
thick

5.09 Subbase; GAP65 5% Cement Stablised: 180mm thick 791 m3 210 166,110

5.10 Basecourse; M4 AP40 1.5% Cement Stablised; 100mm thick 440 m3 230 101,200

5.11 Surface course: 2 Coat Chipseal 4392 m2 15 65,880
Carriageway - Waihirere Road
Pavement - Typical Section 5

5.12 'Subgrade preperation 1,859 | m2 3 4,648

5.13 Construction Platform; Lean Mix Concrete 8-10MPa; 200mm 372 | m3 275 102,300

5.14 Subbase; GAP65: 170mm thick 316 m3 130 41,080

5.15 Basecourse; M4 AP40; 100mm thick 186 m3 150 27,900

5.16 Surface course: 2 Coat Chipseal 1,859 1 m2 15 27,885
Allowance to tie in to existing surfaces 14 m 150 2,100
Pavement - Typical Section 6 (Cement Stablised)

5.17 'Subgrade preperation 981 m2 3 2453

5.18 Construction Platform; Lean Mix Concrete 8-10MPa; 200mm 197 ' m3 275 54,175

5.19 Subbase; GAP65 5% Cement Stablised: 170mm thick 167 m3 210 35,070

5.20 Basecourse; M4 AP40 1.5% Cement Stablised; 100mm thick 99 m3 230 22,770

5.21 Surface course: 2 Coat Chipseal 981 m2 15 14,715
Property Ramps

5.22 Allowance for property ramp access 18 no 2,125 38,250
Boat Ramp

5.23 Allowance for concrete boat ramp; 27m long x 5m wide x 1| no 46,918 46918
250mm thick

5.24 Allowance for ski club access ramp 1 no 161,174 161,174

5.25 Allowance for adventure wairoa access ramp 1 no 102,520 102,520

6.00 Bridges -
N/A

7.00 Retaining Walls 4,448,095
Retaining Walls

7.01 Reinforced concrete retaining wall to outlet; 3600mm high x 693 m 6,151 4,264,290
350mm wide including foundation

7.02 Reinforced concrete retaining wall to earthbank-wall 15 m 12,419 183,805
transition; 3600mm high x 350mm wide including foundation
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WAIROA FLOOD ALLEVIATION
DEVELOPED CONCEPT DESIGN ESTIMATE

WT

November 2025
ltem Description Quantity Unit Rate Total ($)
8.00 Traffic Services 45,428
Linemarking
8.01 Allowance for linemarking 1 item 24,337 24,337
Signage
8.02 Allowance for signage 1 item 21,092 21,092
9.00 Utility Services 521,160
Shared Utilities Trench
9.01 Allowance for shared utilities trench 606 m 300 181,800
Power
9.02 Allowance to underground existing overhead power 606 m 270 163,620
Communications
9.03 Allowance to underground existing fibre 606 m 140 84,840
Water
9.04 Allowance to lower existing watermain below floodway 606 m 150 90,900
10.00 Landscaping and Urban Design 2,180,858
Soft Landscaping
10.01 Hydroseed to base of floodway 201,668 m2 1 100,834
10.02 Hydro seed to embankment 50,350 m2 1 25175
10.03 Allowance for reinstatement to embankment perimeter 13,545 | m2 1 6,773
Hard Landscapin
10.04 12m long x 3.5m high steel floodgate complete 2 no 949,943 1,899,886
10.05 Allowance for new farm fencing 4234 m 35 148,190
11.00 Traffic Management 801,860
11.01 Traffic Management Allowance 1 item 801,860 801,860
12.00 Extra Ordinary Costs 1,010,000
12.01 Allowance to relocate existing flying fox 1| item 10,000 10,000
12.02 Allowance for new concrete skatepark 1 item 1,000,000 1,000,000
Sub-total 32,235,975
13.00 Contractor's Onsite Overheads 32,235,975 % 0.15 4,835,396
14.00 Contractor's Offsite Overheads & Profit 37,071,371 % 0.13 4,819,278
Construction Total 41,890,649
wtpartnership.com 251120C1 Wairoa Flood Alleviation Estimate Page 6
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Risk Register and QRA
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WAIROA FLOOD DEFENCE PROJECT - UPDATED CONCEPT QRA

P50 52,571,693
P95 57,462,277

8,161,043
4,890,584

18.38%
11.01%

W—r Report: Compact Output Report
Performed By: Luke Donnelly
Date: Thursday, 20 November 2025
) Summary Statistics
Total Risk
52.57 57.46 Statistic Value,
45.0% Minimum 45,191,676.40
Maximum 67,718,587.64
Mean 52,785,632.77
Std. Deviation 2,581,667.64
Variance 6.665E+012
Skewness 0.5993
Kurtosis 3.7723
i Median 52,571,692.88
g o w = v =
* " w o w ™1 [Mode 52,597,229
Values in Millions
Left X 52,571,692.88
Left P 50%
Right X 57,462,277.15
Right P 95%
’ Percentiles
Total Risk
52,57 57.46 Percentile Value
[ soo% 50% 7| |1 47,728,069.64
i — 2.5% 48,416,251.29
0.8 4 5% 48,983,737.35
0.6 1 10% 49,676,403.84
0.4 1 20% 50,590,614.21
it 25% 50,980,164.37
0 1 50% 52,571,692.88
0.0 T T T T d 75% 54,290,948.27
v = wn = 0 o
- n h e v =~ |80% 54,798,931.14
Values in Millions
90% 56,165,539.87
95% 57,462,277.15
97.5% 58,498,921.43
99% 59,871,489.68
. Change in Output
Total Risk
Inputs Ranked by Effect on Output Mean Rank _|Name Lower| Upper
] - 1 37 52,056,978.26 56,439,250.75
)
Wy — o 2 Earthworks 51,242,200.23 54,876,634.50
57345040 I 4 05044 3 2 52,200,271.94 54,176,305.32
4 3 52,348,048 54,005,044
5 44 52,368,106 54,001,290.71
6 32 52,302,151.67 53,788,053.55
7 34 52,179,499.25 53,506,879.82
d 8 Retaining Walls 52,207,877.18 53,495,883.15
o - o [32] - wv = ~
;N N N N N 9 30 52,394,719.27 53,625,977.10
Values in Millions
10 10 52,489,388.55 53,691,969.30
11 16 52,568,731 53,763,845.42
12 24 52,459,320 53,590,458.43
13 15 52,583,567.09 53,692,772
Base Estimate 44,410,649







Appendix E — Preliminary Geological Section
(Floodway)

WSP

Wairoa Flood Mitigation Project 10 December 2025

Developed Concept Design Report Rev 4
Hawke’s Bay Regional Council
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Appendix F — Stability & Seepage Model
Outputs

WSP

Wairoa Flood Mitigati ject
i ood Mitigation Projec 10 December 2025

Developed Concept Design Report Rev 4
Hawke’s Bay Regional Council
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