Memorandum

To John McCarthy

Copy I
Fom

Office Hamilton Office (L
Date 24 May 2019 q%
File \

Subject  Baypark to Bayfair Link (Bay Link) project. MGl Underpass - Cost Estima,t. erification

?\\)

1 Overview: Q

0
WSP|OPUS was requested by the NZ Transport Agency to prowd estimate/veriﬁcation for
the construction of a new underpass connecting Matapihi Ro ayfalr Shopping Centre as
part of the Baypark to Bayfair Link (Bay Link) project. The existi derpass was due to be closed
permanently as part of the Bay Link project. The main purp fthe new underpass is to provide

an alternative and safer option for people walking or c@ cross State Highway 2. Instead of
crossing at ground level through the centre of the n air roundabout using the pedestrian
crossings at the traffic lights, pedestrians and cyc %I now be able to use the new underpass
once completed.

CPB Contractors have been awarded the* %ct to build the second, and final, phase of the
project, which also includes two ﬂyov new underpass will be constructed alongside the
old underpass and once the new u% ss is operational the old underpass will be infilled to
accommodate the weight of th yfair flyover approach ramps.

The Cost Estimate and associate k profile was based on the following information provided
by CPB contractors and Beéﬁnsultants.

o 50% Design Dra ;
formation sheets (Drainage, Structural, Roading, Urban Design and

o Schedu fQuantltles (SoQ).

Despite @\ited information provided, the Schedule of Quantities supplied by CPB was
adop d consistently used to calculate the base cost across all pricing packages.

@tainty in the final design and construction programme for the project, will also result in

ertainty in the total estimate value. Therefore, in the absence of a detailed design and

Q~construction programme, the following list of assumptions were used to inform this estimate
and risk profile:

o Construction duration - 12 months;

o Exclusion of any programme delays (time variable costs) associated with the repair or
replacement of the Chorus Fibre Cable;

. Contractor inefficiencies;

o Client instructions that could significantly extend/delay the programme;

o Potential Contractor Claims and Variations;

o No significant objections from stakeholders including Tauranga Airport;

o Natural lightwells to the main structure excluded,;
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o No significant geotechnical slope movements; and
o Design Assumptions as listed in each of the Pricing Packages provided.

As part of the cost estimate and verification process that was conducted on the Schedule of
Quantities (SoQ), the following queries require further clarification:

o Drainage 8.37: SoQ = 1,224. Verification calculation is 1,328;

o Drainage item 2.03 listed as 1.5 to 3.0m deep. Drawing shows 3.0-4.5m deep;

o We have accepted the area of temporary sheet piling due to lack of information. T%%
scheduled quantity appears to be appropriate as a base; and %

o Gantry GO4 is scheduled. The drawings show a second, GO5. Clarification is requwe%
which, if any, of GO4 and/or GO5 are required in this SoQ.

Due to the level of design conducted to date, items were identified as rmc@from the
schedule. These have been included in our estimate. Iltems include: v

o Environmental Compliance costs Q

o Allocation for temporary traffic diversions: . O

N

o Pavement;
o) Drainage; @'
o Lighting; and @
o Removal of aforementioned items. K
o Transitions of concrete barriers: We have price Thrie Beam transitions, Thrie to TL3

transitions and leading and trailing ends as riate. Alternatively TAU-11 crash cushion
instead of transition to leading terminal &t six¥imes the price);

o Non return valves in the pumping stati% d

o Telemetry in the pumping station.

o Client related costs
o Consultancy Fees
o Design Fees

° Consent Monitorin
° Property acqwb sts

It should be noted the following cis® been excluded:
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2 Risks, issues and uncertainty:

Confining the risk assessment to matters outside the base estimate is unrealistic and not best
practice. Therefore, the risk analysis was divided into the following subcategories, which
cumulatively represent the risk profile and total risk-based contingency for the project:

° Rate and Quantity Uncertainty in base estimates; and
° Residual risks.

Risk and Quantity Uncertainty (P50) - Per Discipline \9

$0  $1,000,00G52,000,00053,000,00054,000,0005,000,00056,000,0007,000,000:8,000,0§9,000,00810,000,000
Sub Total Base Physical Works

= $140,000 v

Earthworks = $120,000
w— $820,000

Drainage ™= $190,000 Q
= O
Bridges and Structures s $1,010,000
== $410,000 \\
Traffic Services = $100,000 %

== $250,000

Landscaping = $140,000
$2,800,000 &

Preliminary and General $2,460,000

$0 Q\O

$8,770,000

Risk and Quantity Urlcegg' (P50) - Per Works Package
-$1,000,000  $0 $1,000,000 $2,000, }Q ,000 $4,000,000 $5,000,000 $6,000,000 $7,000,000 $8,000,000 $9,000,000

Sub Total Base Physical Works $7,990,000
Drainage
Groundworks
Footpaths

Signage

Structures $1,060,000

Landscapingy, I 10,000
Additional | $2,810,000
Preliminary and%@ $2,290,000

Note: Th r@)r difference in the ‘Sub Total Base Physical Works’ totals for the above two charts are
due to @x)unding of values during the different calculation stages
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21 Rate and Quantity Uncertainty

From our detailed analysis, the items with the biggest variances compared to base cost can be
summarized as follows. These estimates are reflective of the limited information, level of design
detail completed to date, limited survey information, potential departures and Design
Assumptions listed in the Pricing Packages Information sheets provided and associated with
each of the individual elements of work.

@ Services:

o Fibre qgl/
N

- Diversion of 1200 pair fibre line

o) Water Mains \
feoh

- Pipe sizes: are they 200mm or 70 0mm watermains, tem d
permanent diversions

o Underground Power

O
- Too many joints could require a complete replac cable

Service Relocations
0.534 2.021 (
, 50 T

100.0%

- 88.9%

- 77.8%

- 66.7%

- 55.6%

- 44.4%

Values x 10°-6

- 33.3%

- 22.2%

- 11.1%

0.0%

8 ? 8
o~ (a2}

> ) > ) o
6 Values in Millions ($)

4.00
4.50

8

Page 4



° Ground Improvements
0 Stone columns

- Ground conditions require deeper columns.

Ground Improvements
2.929 4,289
s 50% |
1.2 1 100.0%
et Q{L
1.0 @u
0.8 \ - 66.7%
" O
p ?N
=
% 0.6 1 - 50.0%
w
g O
: O
0.4 \ - 33.3%
0.2- @ - 16.7%
0.0 ; : . 0.0%
8 2 8 ] 8 ? 8 2 8 2
o~ o~ ™ ™ Ao wn wn (] (>
Values i Mih )
>
. Retaining Walls
’ . O
o Permanent sheet piling ss\\\
- Height restrict qy cause more time intensive installation process
(initial trencding, use of excavators to conduct initial driving etc.
Retaining Walls
1.312 2.375
5.0% |
1.6 1 100.0%
1.4 - 87.5%
1?2}6 - 75.0%
Q. - 62.5%
Q?
x 0.8 1 - 50.0%
8
3
> 0.6 - 37.5%
0.4 - 25.0%
0.2 - - 12.5%
0.0 ; ; L 0.0%
8 ? 8 ? 8 2 8
- i o~ o~ (22} (a2} -
Values in Millions ($)
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° Traffic Management and Temporary Works

o

o

Q

Temporary Works

Only temporary works listed in the schedule as well as minor items identified
as missing in the schedule have been priced. Construction methodology
needs to be determined to ascertain the true cost associated with this
element of the works for example but not limited to: The exact mechanism
and process to connect the existing underpass with the new underpass for
pedestrian transition during construction. The uncertainty associated wit (L
the value of required temporary works are estimated to be millions of

dollars. q
Sheet pile quantities, constructability and phasing uncertain. \

Temporary Traffic Management

Programme sequencing and change in regulations and st%ds to be
confirmed.

Temporary pavement, drainage and lighting N OQ

- Sequencing details to be confirmed, depth of e‘%\ions

Values x 10°-7

1:57

1.0 1

0.5 1

4.0 q

3:0%1

3.0

2.5

2.0 1

0.0

Traffic Management and Te “ Works
5.46 K5
90.0% 5.0% |
100.0%:
o

- 87.5%
- 75.0%
- 62.5%
- 50.0%
- 37.5%
- 25.0%
- 12.5%
0.0%

Values in Millions ($)

"o
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° Traffic Services:
o GO04 and GOS5 gantries

- Clarification required as to whether both gantries are required as part of the
underpass project or whether they are only related to the main B2B
construction works.

o Lighting options
- Details for the underpass and ramps, especially around the hand rails to%b

confirmed. \9:
Traffic Services

0.503 0.973 ,.\
, (50 1T T

5.0%
\ 100.0%
o ?
3.5 Q - 87.5%
O
3.0 5\} - 75.0%
0 2.5 @ - 62.5%
<
2
52.0- K - 50.0%
B o) ‘\: - 37.5%
1.0 - 25.0%
0.51 - 12.5%
0.0 0.0%

2 3 2

&
Al

0.40
0.60
0.80

Values in Millions ($)

Page 7



Landscaping and Urban Design

o Retaining wall relief patterning

- Clarification on exactly what is required i.e. painted / blasted pattern vs

custom moulds.

Landscaping

5.0%

0.228 0.529
Lot
5
4 4
b
<
o
~—
X 3
w
2
S
2 4
1 4
0
2 & ] g 2
o o o o o

.\R.
o

>

o’\((\

Qv - 66.7%
.\O

| @;1/
N\
o

- 33.3%

- 16.7%

0.80
0.90

1.00

0.0%

1.10 -

(\\0
o)

Values | %ws ($)
(3 s 2}
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2.2 Residual Risks - Qualitative Assessment

The qualitative risk review with associated risk register was based on the following risk breakdown
structure:

o Constructability;

o Costing;

o Design Development;

o Health and Safety;

o Production; (L
. Regulatory delays; %

. Remedial works; q

. Stakeholders/3rd parties; \

2 Utilities; and

. Vibration/Noise/Pollution. ?\
Risk Matrix Q

. Temporary works; \'
$)

THREAT 2
v " Risk
Insignificant Minor Moderate Severe me
O Spread
Almost certain 5
L likely 4 High
i
k
e
|
i Possible 3 Medium
h
o
o
d Unlikely 2
@ue 1
® 1 2 3 4 5

From a qualitative risk perspective, it is evident that there is a significant amount of uncertainty
associated with the following items:

Underground utilities;

Design Development across all packages;
Temporary works; and

Inefficient phasing of works.
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2.3 Quantitative Assessment (Residual Risks)

750 Schedule Delays - Time Variable Cost
A typical quantitative schedule and cost risk analysis (QCSRA) assesses uncertainty from both a
direct and time variable cost perspective. Time variable delays are more complex to assess, due
to the inherent correlation between time and time related costs associated with cost items such
as labour, plant, equipment and overall time related overhead costs by both the contractor, client
and client consultants. To fully understand and assess the time variable delay, it is critical t
understand the impact of such a potential delay on the critical path of the schedule. ?L

This is furthermore complicated by schedule logic, activity linkages, the number of activitj

constraints embedded in the schedule that require specialist schedule risk assessmen@re
such as Primavera Risk Analysis or Acumen Fuse. These software solutions carry out ailed
schedule integrity checks to ensure the schedules are robust from a techniﬁgheduling

perspective, before carrying out a detailed uncertainty and opportunity analysi jdentified by
the project team. ?‘

Without a project schedule from CPB, time related risks can only be asse% at a high level to
establish concurrency of events and therefore ignores the cumulativ ct that time related
risks and uncertainty could potentially have on the construction of&' nderpass. We therefore
recommend that time related risks and opportunities are assesse@the context of concurrency,
as this could undoubtedly lead to double counting and overgs§ ion of costs.

Inevitably this may lead to over or underestimation é\velated risks on the project. This is
problematic from a cost and risk estimating perspectMeNas time related risks are typically more

‘expensive’ or higher value cost items. Based on QQ ed schedule information available the
quantitative results as captured in the project Kk ter can be summarised as follows:

>

*
s\\@jual Risk
A
90.0%
it 100.0%
- 88.9%
- 77.8%
- 66.7%
Ly
<9 - 55.6%
x
i - 44.4%
g
‘ - 33.3%
‘20, - 22.2%
- 11.1%
0.0%
g8 8 8 g &
™ [} <+ = =
Values in Millions ($)

A cumulative delay of circa 3 months has been identified as part of the quantitative schedule

risk analysis. This would result in additional time variable costs for contractor P&Gs, consultant
and client costs.
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2552 Direct Cost Impacts

Direct costs are relatively easy to asses and ignores time variable cost elements such as client,
contractor and consultant costs associated with risks and issues.

Based on the risks identified in the risk register the analysis produced the following results:

Combined Physical Works Uncertainty
29.13 35.90
o] 5.0% 5.0% | %
| ,,l’- %
1.8 N} %
1.6 \' 80.0%
141 ?g) - 70.0%

™ 1.2+ - 60.0%

3 N

x 1.0 . O - 50.0%

]

30.8- @\\ - 40.0%
0.6 @ - 30.0%
0.4 4 \ - 20.0%
0.2- - 10.0%
0.0 . . 0.0%

>R (Vo] [=2] o o~ \ O 2] o o <
o~ o~ o~ (32 ] (] b 3 < T
Vawe% ns ($)

It is clear from the analysis that the !ir‘?« pformation resulted in large cost uncertainty in the

project.

3 Percentil \@hes-PS/PSO/F@S

211 8056@ and Quantity Uncertainty/Residual Risks

The bas imate is our estimate produced before project risk is considered. This provision
will tegrated with a wider consideration of risk as mentioned above to understand the

ur@alnty in the total cost.

%ntiﬁed impacts are added to the baseline costs to estimate a new, risk-adjusted, final
&ost. Impacts are quantified with probability distributions that, in turn, produce probability

Q\ distributions of results.

Q Description Base Estimate S5th % 50th % 95th %

| Total Project Cost | $23,436,050 | $32,100,000 | $35,460,000 | $39,420,000
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4 Recommended ‘Way Forward’

To further reduce current project cost estimation uncertainty, it is our recommendation that the
following supplementary analysis, workshops and information be provided:

o Risk and construction workshops; (L
o Including Temporary works requirements q%

. Consider acceleration of design; \

o Schedule Risk Analysis (Primavera Risk Analysis) on the P6 schedule \'

o P6 Schedule

o Detailed Utility/service information and surveys; ?\
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5 Project Cost Summary

Project Estimate

Project name: Bayfair to Baypark Underpass

PE]

Pre-implementation Estimate

<

Construction 95th percentile estimate

Item Description Base Estimate | Contingency Funding Risk
A Metl Praject Property Cost 0 0 0
Project Development Phase Va
- Consultancy Fees
Client Managed Costs
B Total Project Development -
Pre:lmplementation Phase -
- Consultancy Fees f\
- Client Managed Costs U
C Total Pre-implementation 0 0
Implementation Phase
Implementation Fees 0
T.1 - Consultancy Fees > -
1.2 Client Managed Costs
.3 - Consent Monitoring Fees >
Sub Total Base Implementation Fees o 0
Physical Works
1| Emvirenmental Compliance 250,000
2| Earthworks ( 719,727
3|  Ground Improvements K‘V 2633972
4| Drainage Q 914737
5| Pavement and Surfacing \ o
6| Bridges and Structures \ 6,039,841
7| Retaining Walls * @ 1,286,907
B Traffic Services o 0\ 555822
9| Service Relocations \ 580,000
10| Landscaping && 191 462
17|  Traffic Management and Tempaor. 4,066,329
12| Preliminary and General @ 6,187,261
13|  Estracedinary Construction (ﬁ o
Sub Toral Base Physical 23,436,050 3,190,000 3,960,000
D Total construction 23,436,050 3,190,000 3,560,000
E Project basa estim (A+C+D) 23,436,050
TN
F ContingencyghsNgsed,/Analysed) (A+C4D) 3,190,000
G Praject creWestimate (E+F} 35,460,000
Mett Project PropenCosdExpected Estimate ]
Froject Devalo ase Expected Estimate ]
Pro-gmgle hase Expectad Catimate ]
Implen% se Expected Estimate 26,626,050
9>
s g w Funding risk {Assessed/Analysed) (A+C+D) 3,560,000
P‘ 1 95th percentile Project Estimate (G+H) 39,420,000
quc: property cost $5th percentile estimane (/]
Investigation and reparting 95th percentile estimate ]
Design and project documentation 951h percentile sstimate ']

Date of estimate 22/05/2019

Cost Index (Qtr/Year) 01,/19

Estimate prepared by Simon Drummond

Signed

Estimate internal peer review by Robin Garrett Signed
Estimate external peer review by Signed
Estimate accepted by the NZTA Signed

Nefe: (1} Thase esbmatas are excusive of escaiation and GST.
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\\\|) OPUS Project Ri

Based on Pricing Packs

6 Project Risk Register

Risk description:

Risk Cause
"There is a risk" "caused by"

ID Type Risk Category Risk Title

Inability to find a suitable suppli

to pre-cast and supply the ’\ Quality and - Redes
400mm thick concrete wa & constructability concerns | in-situ ¢
the underpass

Fa

Design developmedt N\,
opﬂmwatwn@: tures 1. Footl

21 | Threat | Structural Constructability

kage:
package increas
1. Fo @e currently unable to 2;)?:::;
ac date dead load of 400 Eost
i ndled cables (weight and
o~ drootn) 3. Rede
%,& Bayfair end retaining wall E;):tentl
extension beyond boundary
. .. 4. Rede
Design 3. Movement joints demand Drainage design based s
2 | Threat | Structures dev ent/ might influence water tightness g . g P
. S : on assumptions (50%) cost
o isation 4. Post tensioning stress design
5. Rede
exceeded otenti
;\ 5. Ground anchors at approach cF:)ost
0 ramps for buoyancy effects 6. Rede
6 6. Slope displacement effects on ;)tenti
structure have not been assessed (F:ost
@ as adequate for 50% design stage
6 . : 7. Rede
(high risk) e
> 7. Fill material behind box or P
. cost
\QJ ramp might not met settlement
[} requirements

Page 14



Risk description:

Risk profile assuming generally accepted controls and principles are in place for
applicable design / construction stage design:

Consequences
Risk Cause "If the event occurs, Schedul Reputati | Assumptions applied to risk
- - - - - cheaule eputationa g - it
ID Type Risk Category Risk Title "There is a risk" "esused by there will .be the Risk Owner Impact Impact quarftlflcatlon / qualitative
following ranking
consequence(s)..."
Potential unidentified / ( L'
unforeseen utility constraints: %
- Global assumption that R s g Direct Cost:
- Fibre (1,200 fibre main trunk) all utilities can be moved g . A - Additional plant and labour
- Telecom / protected to SRl 3. Medium N 5. Very Schedule delay:
1 | Threat | Utilities Utilities sequencing Contractor d& 4. High . 4. High 4 "
- Gas accommodate the A e dasen (55%() High - Implementation of additional
- Power overall design during haneas g works
- Water construction. B - Contractor P&G's
- Storm water <\
- Railway « ONY
Design development / \3‘ e
(;:(tzlkrzlgs:tlons to structures @ Miterials andlabous
Design - Status of design (50%) < & . i Ac!lelon‘aI dasign / desien
z o : - Additional ground o 4. High 3. 3. optimisation costs
4 | Threat | Geotechnical development / - Changes to retaining wall - Design based on . Contractor . ) . 2. Low 12
S—— SOty S Umtions |mprovements® (85%) Medium | Medium Schedule Delay:
 Desian developthant / Q - Implementation of additional
k
optimisations to ground \ Yv(?;ntractor P&G's
improvement package \
Inability to define scope of works | - Undefined temporary '®' Direct Cost:
and associated cost for temporary | works requirements 0&struction dilays] - Additional design / design
works: - No allowance for any x‘\! e ¥ 3. Mvschii 3 optimisation costs
6 | Threat | Constructability | Temporary works temporary works N C?)nstructgabilit Contractor (5'5‘7) 4. High Medium 2. Low 12 | Schedule Delay:
- Excavation in loose sand (sheet | - Constructability / constimints Y E - Implementation of additional
piling and dewatering) sequencing of warks work
- Formworks - Safety 1 - Contractor P&G's
Direct Cost:
Cist il - Potential excess payment
. . y . . 3 SE . . following insurance claim
7 | Trvesw | constrEBIR Vlbratlc?n / noise Potentls:al damage‘to a(‘:{jacent lon ndary - Damage. claims Contractor 3. Medium | 3. . 3. . 4. High 12 | Schedule delay:
/ pollution properties from vibration ne column - Reputation (55%) Medium | Medium / :
. liation - Implementation of remedial
Q works
- Contractor P&G's
Direct Cost:
Cordanioants - Removal, treatment or
dentihed in surveys - Regulatory issues replacement with new
8 | Threat | Constructability V|brat|9n 1-noise - Potential inadequate i Add|t|on_al Sost for Contractor 3. Mediury i3, . 3. . 4. High 12 Sl
/ pollution teinneraryand ior preventative measure (55%) Medium | Medium Schedule delay:
err:anerr:lt Yiainace during construction - Implementation of remedial
5 = work
- Contractor P&G's
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Risk profile assuming generally accepted controls and principles are in place for
applicable design / construction stage design:

Risk description:

Consequences

"If the event occurs, , Assumptions applied to risk

ID Type Risk Category Risk Title "Ther:Ii:ka risk® "cai::csieby" there will .be the Risk Owner (%) Isr":;:g:lle :’:::g:(t;tlonal quarftification / qualitative
following ranking

consequence(s)..."

Direct Cost:

- Labour and material to
accommodate potential
changes to construction

%!
<~

- Design not advanced

- . adequately to fully - Constrtljction delays / \' methodology and sequencing of
10 | Threat | Constructabilit Production Potatitial insfiicertphasing af understand complete = Contractor 3. M 3. 4. High 3. Medium 12 Works
Y works P - Constructability ( Medium | '8 ' Schedule delay

scope and sequencing of

constraints - Implementation of any
works

\ potential construction
4

. O< methodology or sequencing
\> changes

% - Contractor P&G's

Design development /

optimisations to drainage K<;Q

package @ Direct Cost:
Bleign - Confirmation of 3.8m RL as Q ;::::;::;Ind::;i: /esizn
designed dwater level - Drainage design based \ 3. Medi 3. 3
9 | Threat | Drainage development / e 'groun REIEEEVE Lokl 'e5|gn o - Redes Contractor o 3 ; 2. Low 9 Schedule delay:
s i s outstanding on assumptions (50%) (55%) Medium | Medium 4 o
optimisation . S - Implementation of additional
- Groundwater collection /

work

discharge from areas above 3.8m Q\C) - Contractor P&G's

RL needs further refinement x
- Potential rainfall scenarios more
than 50-year ARI

- Working on st
slopes (pIaEt,@i ment

and mafter Direct Cost:
- Floo :
W ol - Labour and material
Health and Health and Project specific health and safet nter cel\rf:/i(id?\:'ailwa pit LA 2. Low S L L
3 | Threat | Safety Project . ) pec ¥ ) . Y accident, incident, loss | Contractor : 4. High 4. High 4. High 8 - Combination of Contactor
. Safety risks rking at night . (30%) ; :
Wide 3 : : of life P&G's and Client cost ($10k/w)
Q) Interface with online
. - Safety stand-down,
6 i i tigation or similar
@b - Interface with live AESHE
@ utilities (power / gas /
Pod water)

Q;C}
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Risk description:

Risk profile assuming generally accepted controls and principles are in place for
applicable design / construction stage design:

Consequences
Risk Cause "If the event occurs, Schedul Reputati | Assumptions applied to risk
ID Type Risk Category Risk Title "There Is a risk" “caused by there will .be the Risk Owner In‘:p:ctu e Ir:s:c: iona quar!tification / qualitative
following ranking
consequence(s)..."
Poor management / interface ( L'
with stakeholders: %
- Bayfair Mall h\b
- Omano golf course
- NzTA C}' Direct Cost:
- Adjacent residential, retail and - Poor understanding of . i
: 5 - Construction delays / - Allowance made for any
commercial properties stakeholders : : o :
Utilities et sequencing potential additional issues or
Stakeholder Stakeholders / . 9 ; - Constructability Contract \ Low 3. 3. 2 requirements not budgeted for
5 | Threat . - Pedestrians and any other road | expectations . . » . . 4. High
Interface 3rd parties constraints Client (30%) Medium | Medium Schedule delay:
users - Stakeholder . \ 4
. . - - Reputation / - Implementation of unforeseen
- Airport identification not i .
- Interface with other comprehensive falalionshiss ok
. . . - Contractor P&G's
construction projects in close N
proximity K
- Local council &O
- Regulatory bodies (HSEQ) Q
- Local community \
- Political interest \
Ground - N
rou.n settlement is greater than \ Difeit Gt
predicted $ 0 i . .
) ) - Additional design / design
Design - Currently based on x xedemgn 0 2. Low optimisation costs
11 | Threat | Geotechnical development / - Further design and investigatory ‘y \pavements and /or Contractor : 4. High 4. High 2. Low i e
S assumptions (30%) - Cost of additional
optimisation works to be undertaken footpaths S etioa it e s g
- Additional fill and remedial & o ortfb . ecialists
works during construction ) = oo
Direct Cost:
' . _ Cuirraily based on - Ad.dl?lon.al design / design
Design Design development / bs S it 4. Hich optimisation costs
13 | Threat | Urban Design development / optimisations to lighting design Hitements - Redesign Contractor (éSVg) 2. Low 2. Low 2. Low - Labour and light fittings
optimisation package s . Schedule Delay:
Q'} P - Implementation of the work
G) - Contractor P&G's
(b' Direct Cost:
Design Design development @ : - Labour and materials
-C tly based 4. High
14 | Threat | Urban Design development / optimisations toy: gdnt : st - Redesign Contractor - 2. Low 2. Low 2. Low Schedule Delay:
ot : . : assumptions (85%) :
optimisation integration w ir Mall - Implementation of the work
- Contractor P&G's
Potential construction logistics - Reliability of concrete - Additional cost
constraints including interface suppl - Potential claims 2. Low 3 Schaduleteiay:
21 | Threat | Constructability | Production : ; ¢ . R Contractor ; e 4. High 2. Low - Implementation of the work
with online traffic and general - Access and egress to - Safety (30%) Medium g
. . A - Contractor P&G's
construction traffic management | work phases - Reputation
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ID

Type

Risk Category

Risk Title

Risk description:

Risk
"There is a risk"

Ground settlement is greater than

Cause
"caused by"

- Ground conditions and

Consequences
"If the event occurs,
there will be the
following
consequence(s)..."

Risk Owner

Risk profile assuming generally accepted controls and principles are in place for
applicable design / construction stage design:

Schedule
Impact

Reputational
Impact

2.
<

Assumptions applied to risk
quantification / qualitative
ranking

Direct Cost:
- Labour and material

-R dial ks and 215 Schedule Delay:
22 | Threat | Geotechnical Remedial Works | predicted and requires additional | / geotech dissimilar than em.e 1a works an Contractor oW igh 4. High 2. Low checuie e aY
. . . associated costs (30%) h - Implementation of the work
fill materials anticipated N 4 : :
\ and import of material to site
e\ - Contractor P&G's
Departure approval delay or NJ
rejection
- Geotech design (Reduction of o O< Direct Cost:
Rispuiikitory ?m additional ground . ‘ . \} 2. Low 3. 3, - Labour and material
15 | Threat | Regulatory dalais improvement) - Council resistance - Redesign C% or (30%) T [— 2. Low Schedule delay:
y - Urban design (Use of k - Implementation of the work
designation boundary, P39 X - Contractor P&G's
specification, ULDF) é
- Road design (Barrier length &
reductions) (\
A
- Non compliance to \\ Direct Cost:
; agency standards and . @' - Labour and material
16 | Threat | Regulatory Regulstory Feleni e e regulations - n Contractor 2 Low 2 1 % s 3. Medium Schedule delay:
refusals approval of underpass departure : - (30%) Medium | Medium :
- Unpragmatic design \ - Implementation of the work
approach - Contractor P&G's
: O - Significant Direct Cost:
- Poor design . "
R : construction delays / - Additional plant and labour
- . coordination :
el [ — p— Utilities Unforeseen clashes with drainage e sequencing Cottiactor 2. Low 3. 3 5 Eii Schedule delay:
g and existing underground utilities : é - Additional design (30%) Medium | Medium ' - Implementation of additional
- Poten curate
Wi &in 4 changes works
! x g - Safety - Contractor P&G's
Potential construction onstruction limited to
- . ?nefficie.ncies associate‘d with thth t time workin'g  Additional cost 5 T 3. 3. Schedule delaY:
20 | Threat | Drainage Production installation of new drainage ncreases safety risks, . : Contractor : 5 2. Low - Implementation of the work
) - Potential claims (30%) Medium | Medium .
storm water pipe through methodology, and - Contractor P&G's
course (675mm dia.) double handling
\Q_ - Significant
Q construction delays / Direct Cost:
Desien Proiect Design Change in alig%o underpass | - Regulatory (NZTA / sequencing 1. Verv Low - Labour and material
12 | Threat Wideg ) development / / ramps / path /S¢ructural Tauranga Airport) - Additional Design Contractor (E;‘V) 4 4. High 4. High 4. High Schedule Delays
(1]

optimisation

retaining walls / stair locations

- Client initiated

development /
optimisations
- Reputational damage

- Implementation of the works
- Contractor P&G's
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Risk profile assuming generally accepted controls and principles are in place for
applicable design / construction stage design:

Risk description:

Consequences
Risk Cause "If the event occurs, ) e , Schedul Reputati | Assumptions applied to risk
ID Type Risk Category Risk Title "There is a risk" “caused by there will .be the Risk Owner | . Il:p:ctu e Ir:g:c? iona quan.tification / qualitative
following ranking
consequence(s)..." .
¢ | Direct Cost:
Drainage pricing not properly / - Based on a 'previous' 2. Low % g o
18 | Threat | Drainage Costing E%R g PIORSEY ; p' - Additional cost Contractor 2 w 2. Low 2. Low 4 Schedule Delay:
adequately defined estimate / design (30%) A :
N - Implementation of work
a\; - Contractor P&G's
\) Direct Cost:
Design Design development / Cursantlibased on n ™ - Plant, labour and materials
19 | Threat | Geotechnical development / optimisations to retaining wall _y - Redesign Contractor, \3 2. Low 2. Low 2. Low 4 Schedule Delay:
o e : . assumptions 0%) :
optimisation displacement criteria . O ! - Implementation of work
X) - Contractor P&G's

(O
&
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