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SRIKAKULAM - ANGUL PIPELINE PROJECT

NATION GAS GRID NETWOR
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About Srikakulam Angul Pipeline Project

* GAIL stands as a vibrant force in the realm of energy in the Indian energy landscape. With path-breaking
resolute, GAIL is responsibly leading the way to make Govt. of India’s vision for a gas-based economy a
reality. Each passing year, we are expanding our horizons and chartering into new areas & territories to create
enabling infrastructures to make natural gas reach every nook & corner of the country.

« With the above objective, GAIL (India? Limited is laying 745 KM Srikakulam-Angul Natural Gas Pipeline (SAPL
along the east coast to make natural gas available to domestic household, industries, commercial units an
autﬁmobi]e sectors in various districts of Andhra Pradesh & Odisha and contribute to the socio-economic growth
in the region.

* Eastern Ghats of India posed significant challenges for the project in the form of discontinuous range of
mountains, rocky terrains technical difficulties for pipeline laying across a combination of hills, rivers, roads and
the mighty Mahanadi river in the state of Odisha.

. Theﬁ)r%’ect involved 1785 permissions including a forest patch of 62 kms, 169 HDDs, the longest-ever 24” 3.82
km HDD across Mahanadi carried out by Intersection method and 41 stations enroute.

 But, with determined efforts and strong focus the execution team continues to navigate the difficulties to make
way for this crucial pipeline which is nearing completion after taming the mighty Mahanadi.



Challenges & Mitigations:

Laying a natural gas pipeline between Srikakulam (Andhra Pradesh) and Angul (Odisha) presents a range of
region-specific challenges due to the terrain, population density, environmental sensitivity, and infrastructure
limitations across Eastern India.

1. Geographic and Terrain Challenges

Challenges:
* Diverse terrain: coastal plains (Srikakulam), hilly areas, forests (Eastern Ghats), and flood-prone zones (Odisha).

* Rivers like Mahanadi, Vamsadhara crossings.

 Soil instability in certain coastal and floodplain regions.

Mitigations:

* Use of Horizontal Directional Drilling (HDD) for river and road crossings.
 Soil stabilization techniques like geotextiles and trench boxes in weak soil areas.

* Detailed geotechnical survey to plan route adjustments.
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Challenges & Mitigations:

2. Environmental and Forest Clearances:

Challenges:

* Pipeline passes through or near protected forest areas and eco-sensitive zones in Odisha.
* Need for Forest Permission.

Mitigations:

* Route optimization to avoid/minimize forest land use.

« Compensatory afforestation and mitigation plans for biodiversity impact.

3. Land Acquisition & Right-of-Use (RoU):

Challenges:

» Agricultural land in both states; resistance from landowners.

* Delays in RoU due to fragmented land holdings.

* Encroachments and legal issues in semi-urban areas.

Mitigations:

» Early stakeholder engagement and community meetings.

* Use of minimal disturbance techniques like trenchless technology in sensitive zones.
* Fair compensation and transparent land acquisition under applicable state laws.







Challenges & Mitigations:

4. Logistics and Accessibility:

Challenges:
* Remote locations, especially near tribal belts or forested areas, lack road access.

* Transport of large-diameter pipes and equipment across long distances.
Mitigations:

« Strategic placement of stockyards and logistic hubs.

* Use of temporary access roads and coordination with local authorities.

* Route planning to minimize logistics costs and environmental impact.

5. Safety and Security Risks:

Challenges:
« Risk of accidents during construction in dense or remote areas.

* Local resistance in some parts of Odisha & Andhra Pradesh.
Mitigations:
* Comprehensive HSE (Health, Safety & Environment) training and emergency response planning.

* Collaboration with local law enforcement and community liaison officers.



Challenges & Mitigations:

6. Crossings and Infrastructure Obstacles:

Challenges:
* Crossing highways, railways, rivers, and power lines.

* Urban/semi-urban congestion in parts of Odisha.

Mitigations:

* Use of HDD or other techniques for major crossings.

* Detailed alignment sheets and crossing designs pre-approved by authorities.

* Night-time construction in congested areas to reduce impact.

7. Weather and Climatic Conditions:

Challenges:

* Heavy rainfall and cyclones along coastal Andhra.

* Flooding and waterlogging in Odisha during monsoon.
Mitigations:

* Monsoon-based scheduling and pre-monsoon trenching strategy.
* Elevated pipeline supports or bunds in flood-prone areas.

* Proper dewatering systems and stormwater planning.



Challenges & Mitigations:

8. Technical and Engineering Issues:

Challenges:
* Long-distance transmission (~700-800 km).

* Maintaining pipeline integrity over diverse topography.

Mitigations:

* Use of high-strength steel pipes (API 5L X70 or above).

« Cathodic protection and advanced coatings for corrosion resistance.
* SCADA-based monitoring and regular pigging operations.

9. Social and Political Sensitivities:

Challenges:

* Resistance from locals fearing gas leaks or land damage.

e Multiple administrative jurisdictions (Andhra, Odisha, local bodies).
Mitigations:

* Conducting public awareness campaigns and safety workshops.

« Strong coordination with district administrations and panchayats.

» Appointing Public Relations Officers (PROs) for community engagement.



Challenges & Mitigations:

10 Mountains & Rocky Terrain

Challenges in Pipeline Laying - Rocky & Mountainous Terrain:

1. Hard Rock Excavation

» Slow trenching due to tough rock layers (granite, basalt, etc.).

* Need for controlled blasting, increasing cost and safety risks.
2. Steep Slopes & Elevation

 Difficult to maintain pipeline alighment and gradient.

* High risk of landslides and slope instability during rains.

3. Access & Logistics

* Poor or no roads in hilly areas hinder equipment mobilization.

 Difficulties in transporting pipes, machinery, and fuel.



Challenges & Mitigations:

4. Pipe Handling & Safety

* Trench bottom is uneven and abrasive, risking pipe coating damage.

* Dangerous working conditions on slopes for welders, stringing crews, and operators.
5. Environmental & Social Sensitivity

* Often requires forest clearance and coordination with tribal communities.
 Sensitive biodiversity zones and protected areas may restrict work.

6. Weather & Drainage Issues

* Heavy rain leads to erosion, flooded trenches, and equipment stuck.

* Poor natural drainage increases waterlogging and mudslides.



Challenges & Mitigations:

Mitigations for Pipeline Laying - Rocky & Mountainous Terrain

1. Excavation & Trenching

* Use rock breakers, rippers, and controlled blasting to manage hard rock.

* Pre-splitting techniques reduce over break and protect trench walls.

2. Slope & Terrain Stabilization

* Employ retaining structures, gabion walls, and geotextiles on unstable slopes.
* Design benched or terraced trenching to minimize landslide risk.

3. Pipe Protection

* Lay bedding material (e.g. sand, padding soil) in trench before pipe lowering.

* Use rock shield mats, concrete coatings, or concrete encasement to protect the pipe.
4. Access & Equipment Movement

* Create temporary access roads and bridging structures.

* Use modular tracked equipment and low ground pressure machines.




Challenges & Mitigations:

Mitigations for Pipeline Laving - Rocky & Mountainous Terrain

5. Environmental & Regulatory

* Obtain forest and tribal permissions early.

* Implement biodiversity protection and compensatory afforestation plans.
6. Rain & Drainage Control

* Plan work around dry seasons; deploy dewatering pumps during rains.

* Construct drainage channels, catch pits, and erosion control bunds.

7. Workforce Safety

* Provide fall protection, slope safety training, and robust emergency plans.

* Ensure safe blasting practices, PPE use, and regular safety drills.




Major challenges encountered during the Project execution:

= Nigra River HDD is not successful due to boulder soil. So crossing method changed from HDD to OPENCUT.
= 3.8 Km MAHANADI RIVER crossing through Inter section HDD method.

= Vamsadara River Crossing HDD 1.0 Km successfully completed in rainy season with in 45days (Actual schedule is
60Days) by proper analyzing the last S5years Flood scenario.

Challenges Encountered in Mahanadi HDD:
» Thread failure of weeper sub caused equipment to get stuck

» Sticky clay formation caused high torque and risk to coating

» River dynamics and monsoon threat posed time and safety risks

» Routing complications due to non-linear Right-of-Use (ROU) land

» Heavy equipment movement constraints across long and uneven terrain

Through expert planning, cross-functional collaboration, and field innovations, GAIL successfully completed the longest
HDD river crossing in its history and one of India's most complex trenchless operations to date.

The Srikakulam-Angul Pipeline stands as a benchmark in India's energy infrastructure development and a testament
to engineering excellence under challenging geological and environmental conditions.



Mahanadi HDD (3.8 Km) Intersection Method




Vamshdhara river HDD (1.1 Km)




Nigra river Crossing




SAPL Project Execution Challenges

Pipeline laying through Marshy Areas



SAPL Project Execution Challenges
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Pipeline Laying through highly undulated hilly areas



SAPL Project Execution Challenges

Pipeline Laying through highly undulated hilly areas




SAPL Project Execution Challenges
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Success Story

 The SAPL project, a 744 Kkm natural gas pipeline across challenging terrains in Odisha and Andhra
Pradesh, becoming a key part of India’s National Gas Grid.

* One of its most remarkable achievements was the 3.8 km Horizontal Directional Drilling (HDD) under
the Mahanadi River, completed in just 66 days. This became India’s second-longest HDD, showcasing
advanced engineering, including electromagnetic steering, single-shot 24" pipe pull, and mud recycling
systems.

* The team overcame difficult rocky and hilly terrain in Rayagada, flood-prone areas, and significant land
acquisition challenges through innovation, planning, and close coordination with authorities and local
communities.

* This project stands as a symbol of technical excellence, environmental sensitivity, and effective
stakeholder management in India’s infrastructure development.
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