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External Pipeline Integrity Threats

Geohazard Categories Third-Party Damage
Ground Movement ROW Encroachment
Landslides, subsidence HT POWERLINE CROSSINGS
Water-Related Pipeline Intrusion

Erosion, washouts, floods Pilferage, sabotage




Geohazards : Impact

« Water flow { » Reduction of
removes G cover creates
protective strain
soil cover conditions

» Unsupporte * Exposed pipe

spans lead to vibration
mechanical under water
stress flow
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Geohazard Risk Assessment

Hazard . . .
Preliminary Analysis and Safety Measures

Severity T _ _
Probability indexing & consequence grading
|
nnous Annual r ment recommended
Monitoring ual reassess

Mitigation

Planning Design & construction measures




Preliminary Analysis and Safety Measures ~ <

New Pipelines

* Pre-construction surveys.

* Design Modifications.




ROW ACQUISTIONS: CONSIDERATIONS

Ind|anol| IGNITE PASSION. PROPEL THE CORE

Technical feasibility & ease of
construction & Easy
approachability for maintenance.

Environmental friendliness
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Avoidance of Reserved & Protected
Forest area (both major & minor)

Avoidance of declared Eco-
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Avoiding extensively meandering

stretches of rivers as far as possible @
L
\
/ @ \ Avoiding mining and coal belt areas
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Planting any
tree

Tank, well,
reservoir, or
dam const.

Regulatory Framework

No tower
footingin
RoW, and
beyond 25m
for 33 kV and
above

Building or
Structure

Crossing
angle
between 75-
90 degrees

T4S for
product and
natural gas

Design and
Route
Safety

Aspects

PNGRB
Reg.

EIA, Risk

Analysis
and HAZOP

Note: Restrictions are applicable within acquired ROW only.



Pre-Construction Surveys : Water Bodies Crossings

1. Topographical Survey
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Pre-Construction Surveys

2. Geotechnical Investigation

«» The surveyor carry out boring, on-site
collection of soil samples and laboratory
testing. Accordingly, sub-soil data of -
boreholes across the river are plotted.

> Also, Silt factor of River bed is calculated ( :
Lacey’s Silt factor, f=1.76 x Vm )
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3. Scour depth calculation:

+* Hydrological data like Maximum discharge, High Flood Level (HFL), Bank-to-Bank width etc. are obtained from
concerned Authority.

Also, Geotech report provides Silt factor of River bed.

Accordingly, Scour depth for the crossing location is calculated.
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HDD Profile Drawing

Heavy wall thickness pipe is used for HDD section.

In addition to OISD guidelines, HDD across Rivers
are laid at minimum 15m below lowest bed level.
In recent projects, HDD across Major rivers, like
Ganga, Yamuna, Mahanadi etc., is being laid at
greater depth upto 30m below lowest bed level.

In most cases, straight portion of HDD is being
maintained throughout Bank-to-Bank width of the
River. In some cases, where-in there is hinderance
in upstream/ downstream side, curvature is being
provided below Bank-to-Bank width of the River.
However, OISD codal requirements are being
ensured while designing the HDD Profile drawing.

Meandering nature of the River is checked through
historical data available with concerned authority
and satellite imagery.

ENTRY POINT,

ROAD
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HORIZONTAL LENGTH=1576.34\

DRILLING LENGTH ENTRY TO EXIT=1582.06

TIE IN LENGTH=1556 26M
RIVER WIDTH=689. 000 —
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RECENT CASES OF WASHOUTS

* 12-inch Natural Gas Pipeline near
river. | _ v

* The ruptured portion was laid in i) Pipeline rupture
parallel to the river tributary. ——

qYAR @ UPS Gh0§|pura

w UPS SIETGT

ctamniir

aagnmar
stahkam

BEHIY
EW‘\’

Pipeline exposed due to
soil erosion from floods
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RECENT CASES OF WASHOUTS

e Multi Product Liquid Pipeline across Ganga River: laid through HDD.
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Erosion of Bank

S GEENE]
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As an immediate precautionary measure, Evacuation of HSD from affected section
started by pushing water



FOCUS AREAS

» Design consideration for HDD for future pipelines taking into consideration for heavy
downpour & flash flood water and change of course in river profile.

» Preventive measures to be taken during the operation to counter shifting of bank and
change of course in river profile.

» Advanced forecasting methods.



Washout Assessment-Pre & Post Monsoon

Flood Markers along with RFIDs:

U Total 4 nos. of Flood Markers (one at River bank both side & one at HDD entry and exit) & 2 nos. of OFC pit

marker
U Soil cover taken at Flood Marker to check any erosion

U River boundary to Flood marker distance to check any river course shifting

U Soil cover taken at OFC pit marker to check river course change
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Field Inspection Activities

River Profile and Soil Cover Comparison
Compare drone/satellite imagery data with past reports for monitoring of flow pattern.
Analyse and compare river boundary with respect to the flood markers.

Analyse parameters like soil cover across crossing and compare with previous records.

Use of Technology for Perennial Rivers.

If major profile changes are detected for perennial rivers which are not approachable throughout the
year for Soil cover assessment, The technologies like side-scan SONAR, Interpolation method using
ILI data, Radar gauge & Auto level data, etc. shall be used to assess underwater soil cover.
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Washout Assessment

Satellite / Drone Imaging with GPS Coordinates (for river profile comparison):

0 Satellite imagery over the past decades are compared to check any shift of river course

O New river course is checked whether they are falling in the HDD length

Symbol Label
Not water
B Permanent
[ | " New permanent
B Lost permanent

Seasonal

MNew seasonal

Lost seasonal

Seasonal to permanent

Permanent to seasonal

Ephemeral permanent
Ephemeral seasonal
No data




Washout Reasons

Washout in cross-country petroleum pipelines

Depth cover of the pipeline eroded wrt minim. level or
originally laid depth due to

Perennial river (HDD)- Continuous erosion throughout the
year with peak during Monsoon

Flash flood in river (HDD)- Sudden flooding or very high
surge during Monsson

Soil instability (Mining activity-HDD/Normal laying)-
Continuous mining in ROW vicinity

Formation of natural drain (Normal laying)-Heavy rainfall
resulting flow through lower elevation area (Many small
washouts during Monsoon)

Change in river course over the years (HDD)- River
reaches at normal laid area out of the HDD portion (River
Bank expansion)

Tie-in between River: During initial period, limitation of
laying higher length of HDD.

_—
IndianQil

Minimum Soil Cover as per OISD

8. No. Location Minimum Cover (m)
: . — 1.2 (For normal soil)
10 Industrial, commercial, residential, 10 (For rocky strata)

cultivated, agricultural and barren areas

1.5 (For normal soil)

2.0 | Minor water crossing/ canal/ drain/ nala 1.0 (For rocky strata)
3.0 | HDD crossing rivers (below scour depth) 2.5
40 | HDD crossing at Canals (below bed) 4.0
. . 2.5 (For normal soil)
5.0 | River crossings (below scour) —open cut 1.0 (For rocky strata)
Cased/uncased road crossing/ Station
6.0 12
approach
70 | Railway crossing 1.7
8.0 | Marshy land/ Creek area 15
9.0 | Pipeline parallel to roads and railways 15




Washout Rectifications

Gabion pillars
(stone boulders) Cutt-off wall Use of Sandbags and PCC



Third-Party Damage Prevention © 2225

Warning - : o Toll-Free RoW
System =iy ME U Srs Diiglng Reporing Encroachment

Boundary

Pillar Reporting

No work Display at

without prominent
permission locations

Chainage
Posts

ROW
Patrolling
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Operational Best Practices

ROW AWARENESS EMRGENCY
MONITORING PROGRAM PREPAREDNESS

e GPS BASED e PUBLIC e JOINT
MONITORING. AWRENESS. MOCKDRILLS.

e OFC based * CSR activities. e MMVs to tackle
PIDWS. e STAKEHOLDERS emergencies.

AWARENESS. * QRTs.



Way Forward: R&D ® 26

Modifications

Collaborative study with research.
In Design institutes for design modifications.

Ea rly Detection Use of Optical imagery / SAR data etc.
of Threat Susceptibility or risk modelling.

Emergency Updating SOPs and Manuals.
Prepa redness Site specific action plans.




THANKYOU

Zero Incidents is Our Goal
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