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Ground conditions above cross country pipelines change,
reducing protection to the pipeline

Original 0.9 metre depth of cover
50+ years

1000km of cross country pipeline
1000 separate land owners




Natural erosion of cover

Rivers and streams
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Complex Risk Assessment — variables and opinions

Measurement of Depth

Land Use Likelihood X Severity = Risk
Environmental conditions

Engineering solutions - deliverability

Residual Risk

robustness
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Aim = Cost Benefit; Sensitivity; Priority

Dynamic Risk Score reflecting likelihood of pipeline being

damaged, how achievable a risk reduction is and a residual
Risk Score

|dentify specific locations of interest

Assess foreseen activities above pipeline

Confidence in control of access to pipeline

History of communications with Land Owners & patrols
Timescales for legal and license permissions

Ability to adapt to evolving risks — iterative process
Practicality of physical protection or DoC restored
Ease of ongoing monitoring & management
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Strategy

. Recommendation Justification

Ditch ang slabbing represents pegt
Risk Reduction methodology

length of low depth of cover
requires slab, joy, de,

Pth of cover. Risk
score increase due to loy depth of

Restrict current land yse likely
fompensation
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Risk Reduction methodology

- o July e

Ditch angd slabbing represents hest
Risk Reduction methodology See 134,135 137
Do Mothing
0
an =

see 134,136,137




Timeline

2015 - 2018

Surveys of 29,127 data points (depth less than 0.9m)
2019

Validate the Risk Assessment - verification at 79 locations
Outcome

186 locations identified as High Risk
Finance secured to reduce risk in 2020



2020/21. COVID_19

All High Risk locations Monitoring & Liaison established
(positive contact: phone calls, letters, site visits)

Marker posts installed on high risk locations
Highest ranked locations: engineered protection installed
* Ploughed crop field — vertical diversion
Construction area - concrete slab installed
Water course - concrete slab installed
Shallow cover in access way - concrete slab installed

4 |locations rectified by working with landowner to add additional
cover back on top of the pipeline






2020 Activity — Location No. 22 - Ploughed crop farmland

Fiplgline diversion (vertical) resulting in pipeline being buried 0.9m across
ie

e 1300mem
ooren e
Dormen o~ = = A——— 03mn
COrren e ~ _— i S —t (0
R 8:9m-Cover- s - s
200men e
o oemn
o sater
o 300emn
yeen 40
300men 3%emn
pren GIoung-Cover 200ree
100m 100w
ot g O Omem
( Oil Pipeline .
Vertical Horizoral Vertical
Scale 1:20 Scale 1:1000 Scale 120

Oil Pipeline




2020 Activity — Location 204 shallow pipe

Concrete slab installed

1800mm —
1700mm —
1600mm — {ﬁ(\\\
AN
1500mm — \\,K\//\/,\
UANA
1490mm — FAMANY
A AN
1300mm — A\
AN\
1200mm — 9%
N
100mm — \\ v AN
> A\ YN\ g WAL X AN
A AN N W e - - AN\ 2
10mm — A\ VAN AN G N A VOGN s
p g o
900mm |— ¢ \ b2 \ ‘\\{\\/ A H
v A AN H
B0Omm — AN A AN NN AT AN\ oy \\\ \ A AN AN 2
A\ A AN G A A AN KT AR A VAN GO A AN AN i
700mm — AN SR ANV AN A AN AN A AN
AN A NN AN n " < " N LA AT A
I SR AN N2\ WA NG g
A ANANAAAN K AN AN AN Y
500mm — '-\\\’C’%\»\// \ \«'\\\\’/f (PN | T S S ST S g AN REAAN) °
A AN\ A I e e T T T s
L ‘o \ g = RN AN
A0kmm AN Y A \\\ ‘<\ ‘\//‘l‘/"\ VA \\’\’\ N “ATAVANA A AVA\ N ]
- AN AN h \ AN AN NN AN AN A VAN SN AT 2
300mm A\ e AN ZAZAAN A A VAN AN 8 9
\ VAN AR ¢ WA ZAA VAN T2 A AN AT AN A G &
200mm [— l 2 A h LA AN AN A A7, /’\\\/\’\ N AN \\v\\1
g & . \ A NN AN A ANV A A VAN A AN
100mm — g AN A AN A A NN A AN A A VAN G
] A AN A NN A A NN A A AN S A A VAN
mm — 7
- _ _  _ Y

50mm OF BLNDING




45000

40000

35000

30000

25000

20000

Risk Score

15000

10000

5000

Risk Reduction through 2020

Beginning of 2020

38374

Pipeline A

Works completed

Installed MP -
March

20989

M&L calls - Oct

18672

physical works
completed Oct-
Dec

18277

4500
4000
3500
3000
2500
2000
1500
1000

500

Risk Score

Beginning
of 2020

=i 4136

400
350
300
250
200
150
100

50

Risk Score

Beginning of
2020

—&-mifmmm 360

Pipelin\‘é'“'E:

physical
Inf\jf;”_ed M&L calls works
March - Oct complete
d Oct-Dec
765 695 404

Works completed

Pipeline C

Installed MP - M&L calls -
March Oct
287 251

Works completed

physical
®\vorks
completed

Oct-Dec

119



Current activities include

54 locations
17 Monitoring and Liaison locations fenced & signage

37 Physical engineered solutions
(6 highest risk ranked locations: Culvert Installation)

Continue to Monitor and Liaise with 102 landowners

Install 63 marker posts on all Medium Risk locations



Risk score

2022 Intended Strategy: Impact on the risk score by
Implementing various options
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Depth: 100mm
Length of Issue: 5 metres
Use — Designated River
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R
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Compromise

Possible permanent solutions
Culvert - Not permitted by EA
Concrete slab — Not sufficient depth
Encasing — would create blockage

Concrete canvas — limited physical protection from machine
Diversion — Costly

Compromise — Fencing & Continued monitoring and liaison

Profile




L essons:

Learn about land use and likelihood for damage
Support continual land owner & contractor liaison
Continually Risk Assess — there is no set format

Use engineering solutions where practical

Remember the fundamental purpose is to avoid damage







