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Introduction  
 
Recently, GAIL India Ltd., completed a river crossing project of 16” Dia Pipe x 1400m at Chambal River 
Kota. The 16” pipeline from Kota to Bhilwara was crossing the Chambal River near Kota at Chainage 
26+167 KM under Vijaipur-Kota Pipeline. The pipeline alignment on either side of Chambal River falls 
under National Chambal Gharial Wildlife Sanctuary. The extent of wildlife sanctuary is approximately 2400 
Meter including Chambal River. The ground strata was Hard rock with presence of Boulders. Compressive 
strength of rock was 220 MPa. Project was successfully executed and completed by Horizontal Directional 
Drill (HDD) trenchless method and has been set in terms of Maximum Vertical Depth of crossing in Asia. 
Gas Pipeline was successfully laid at a depth of 140 meters below ground level. This is expected to be the 
deepest successful river crossing in Asia. 
 
OVERVIEW OF PROJECT 
 
The 16” pipeline from Kota to Bhilwara was to cross the Chambal River near Kota at Chainage 26+167 KM 
under Vijaipur-Kota Pipeline. The pipeline alignment on either side of Chambal River falls under National 
Chambal Gharial Wildlife Sanctuary. The extent of wildlife sanctuary was approximately 2400 Meter 
including Chambal River. The ground strata was Hard rock with presence of Boulders. Compressive 
strength of rock was 220 MPa  
Project included 03 Nos of HDD viz 
 

 Installation of 16” and 6” x 1400 Meters pipeline. 

 Installation of 16” and 6” x 480 Meter pipeline 

 Installation of 16” and 6” x 530 Meter pipeline,  
 
Followed by Installation of HDPE duct inside 6” and OFC Cable sub-ducted inside HDPE. 
Hook up between all three HDD’s with Mainline on both ends of crossing was also part of the project 
successfully executed by Trenchless Engineering Services Pvt. Ltd. 
 
CHALLENGES 
Apart from being the long length & deepest pipeline crossing in India, project faced continuous challanges, 
including frequent Trip-Outs and Trip-In due to wash off bits and cones of Hole opener. Major challenges 
faced were: 
1. 140 Meter depth of crossing profile below ground level and then build up for punch out. 
2. Removal of rock chips from drilled/ reamed hole. 
3. Excessive stresses on pipeline due to deep trajectory of crossing profile. 
4. Maintaining natural form of Existing habitats of Wildlife.  
 
To overcome these, high pressure and high flow rate of mud pumps were used and maintained to take 
out slurry and cuttings from hole. Good quality of drill bits and Mud motors and precise software 
(Paratrack) were used for drilling and reaming operations. 
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INNOVATION 
The project was not run of mill project and tested the ingenuity and innovation of the execution team at 
every step: 
a) Although in the beginning, BEST IN TRADE tooling was mobilized, but it was soon evident that this 
project needed innovation to complete the project. Off the Market Hole Openers did not work, project 
team had to improvise and fabricate them in-house. The new Design Hole openers were Bi-Directional to 
negotiate falling of Rocks or boulders during trip outs. 
b) Bit selection took time to fine tune due to changes in strata, besides, the Market Hole Openers 
were available with aggressive tooth profile and were getting sheared in inclined and fractured strata. 
New Hole Openers were fabricated with IADC 747 / 837 that increased the life of the tool but at the same 
time decreased the penetration rate. 
c) A very disciplined drilling program was designed and followed.  After a calculated time on Bit, the 
bit or Hole opener was withdrawn and replaced with a new tool. The underlying cause for this was to 
contain the cost of dropping a cone in hole as that could have set the project back by a lot of money and 
time. 
d) In addition, this project used a humungous amount of Tooling sourced from across the world as 
under: 

a. Mud Motors:   From USA, Europe, Russia. 
b. Drill Bits:   From USA, Europe, Russia 
c. 18” Hole Openers:  From USA, Europe, Russia and TESPL, (Trenchless Engineering  

   Services Pvt. Ltd.) Fabricated 
d. 24” Hole Openers:  From USA, Europe, Russia and TESPL (Trenchless Engineering  

   Services Pvt. Ltd.,) Fabricated 
 
PLANNING 
 
Since this project falls under National Chambal Gharial Wildlife Sanctuary, which is highly Environment 
sensitive zone, high level Planning and Execution was required and implemented to meet the & project 
timeline. Topography survey was started in the 2nd week of January 2015, to check the feasibility and 
optimum route for pipeline installation under Chambal River. 
 
There was ground elevation difference between River bed and Rig ground level of more than 100 Meters 
and crossing profile was designed to go 140 meter deep taking cumulative depth of 240m. It was big 
challenge in front of project team to decide about the Rig Machine and Equipment to be deployed at 
crossing since bringing out the bentonite slurry and cuttings from more than 140 meters depth is a 
mammoth task and require high pressure head Mud pump for Bentonite circulation.  It was decided that 
a Rig would need more torque than pull requirements and hence a Rig with Torque of 1470 KN-m was 
selected. Premium grade drill pipes and high gelling bentonite was used to reduce unwanted stress over 
drill pipes while drilling along the trajectory of crossing profile 
 
Keeping all these requirements, parameters and challenges in mind, project team decided to deploy: 
 

 HDD Rig    HDD Rig having 320 Ton pulling capacity. 

 Drill Pipes    S-135 grade 6-5/8” drill pipes.  

 2 Nos.Mud Pump    High Pressure 600 GPM capacity. 

 2 Nos.Recycling Systems  1000 GPM Capacity. 

 Steering System    Paratrack P-2 
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 Slurry Pumps    Sykes/Godwin. 

 Reamers    18” and 24” Hole Opener. 

 Drilling Bits     12-1/4”  
 
PROFILE DESIGNING AND EXECUTION 
Bore hole profile was designed to ensure minimum stresses on 16” pipeline and to minimize pull load as 
less as possible. 
 

 Entry angle at Rig side   14.00 degree 

 Exit angle at Pipe side   11.00 degree 

 Radius of Curvature   700.00 Meters 

 Curve length of pipeline   1424.04 Meters 

 Depth below river bed level  40.00 Meters 

 Max. Depth from Entry ground level 140.00 Meters 
 
EXECUTION 
Mobilization of all equipment and heavy machines, as required, was started in the first week of February 
2015 to work site. Site setup including anchoring of HDD Rig was completed by 8th March 2015 after 
taking permission for Construction work from Forest Department and other agencies involved in 
jurisdiction. Pilot hole drilling was started on 9th March 2015. 
 
Paratrack guidance system was used to check the bore hole profile. Surface coil was laid on ground to 
check the position of Bit. Since project team had to drill in a very sensitive Ecological zone, special care 
was taken to prevent destruction of flora and fauna of the area. Daily penetration rate for pilot drilling 
was much slower than anticipated penetration due to aggressive and abrasive character of rock. Single 
joint was taking more than 2-3 hours to penetrate.   Multiple Trip-out and Trip-In due to wash away of 
Drill Bit and Mud Motor had to be run. Approximately 990 Meter pilot drilling was completed by 13th June 
2015. Lot of boulders was encountered while drilling in this layer and at a depth of 120 Meters from Rig 
ground level. 
 
Pilot hole drilling for 6” Conduit pipeline was completed on 10th August 2015 and 6” Conduit pipeline was 
successfully pulled & laid on 16th August 2015. 
 

Execution for 16” pipeline 
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After successful pulling of 6” pipeline, HDD Rig was dismantled and repositioned in the alignment of 16” 
pipeline profile to start pilot hole drilling.  Pilot hole drilling was started on 21st August 2015.The 6” line 
was used as a return line for bentonite slurry. 
Approximately 870 Meter pilot hole drilling was completed by 9th September 2015. Unfortunately, the 
project team encountered too much of Boulders in this layer and it was forced to abandon this hole. New 
pilot hole drilling was started on 13th September 2015 for 16” pipeline after analysis and discussions it was 
decided to go at deeper depth of 140m. Good viscosity of bentonite was maintained and the fluid was 
pumped to bring out cutting from hole since the profile was quite deep. 
 
Pilot hole drilling was successfully completed on 27th October 2015. 
 
REAMING 
After Successful completion of Pilot Hole, lead pieces were taken off and survey wire was taken off from 
inside of drill pipes. The reaming was done in 02 stages (18” and 24”). The first hole opener was 18” 
followed by 24” hole opener.  A section of drill Pipe was added consecutively to the trailing end of the 
hole opener as the reamer was being rotated and drawn along the borehole in the direction of Rig Side 
Location.  Good grade of bentonite was continuously pumped through the reamers to flush the cuttings 
and stabilize the hole. Similar procedure was repeated for all stages of reaming. 
18” reaming was completed on 31st May 2016 and 24” reaming was completed on 8th August 2016 
 
PULL BACK 
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After completion of reaming operations and readiness of product pipe in all respect, pipe string was 
aligned with reamed hole. Experienced manpower and officials were deployed to supervise all activities 
and to overcome any huddle during project phase.  

Team successfully installed 16” x 1400 Meter Pipeline on 17th October 2016. 
 
FINAL HOOK UP & GAS IN 
Immediately after pulling, 2 crews were mobilized with 2 independent sets of Rock Breaking equipment 
spreads to tie in the 3 crossings and main line on either end. Due to the extreme hardness of rock, the 
trench was made with controlled blasting. The entire set of operations starting from Pulling Completion 
to Pit cleaning, Rig Demob, Trenching of 200 meters in hard rock, String Welding, 4 Tie Ins with bends, 
Pigging, Hydrotest, Dewatering and Swabbing, EGP, Drying to achieve Due Point and final Gas in, was 
achieved in a record time span of 15 days.  
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ENVIRONMENT PROTECTION 
Since the Chambal river crossing was inside National Chambal Sanctuary zone, special care was taken to 
have minimum environmental impact and hazards. Hydraulic Oil and other kind of spills were regularly 
checked, contained and removed from ground surface. All fuel tanks were bounded to avoid pollution of 
surface-/groundwater in the event of a spillage on-site. Pipeline alignment was finalized so as to have 
least impact on flora and fauna of Sanctuary. Restricted excavation was done to minimize the impact of 
Construction activities on nearby flora and fauna. Constraints assessment was done in planning stage of 
project to identify designated areas for construction activities. Unwanted access of humans to work site 
and wildlife was restricted by marking access boundary. Ecological data collection and environmental 
assessment was done in the site selection process. Existing habitats, wherever possible, were retained 
with aim to keep natural site features in context rather than in isolated fragments. Special attention was 
given to field boundaries and hedgerows and preserve wildlife corridors and habitat links. 

 
440 Ft deep tunnel has been bored to pipe the gas to Chittor 

CONCLUSION 
The project was successfully executed in difficult site conditions such as hard rock, environmentally 
sensitive wildlife sanctuary area and at a critical depth of 140 meters. Not many projects are reported at 
such depth world widely. This project will certainly act as a landmark for the Indian Trenchless Industry 
and shall encourage more utility owners to adopt trenchless technology. 
 


