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PROCEDURE HDD BENTONITE FRAC-OUT

1. Bentonite Handling Systems
A sump will be excavated at the entry point from where the returns will be pumped directly into the mud 

cleaning system and holding tanks. The stored fluid will again be pumped through the drill string back into the 
borehole, therefore providing a closed loop circuit for the drilling fluid.

Once reaming commences, returns will be generated at the exit point. Mud pit will be excavated allowing 
some storage capacity before the mud is pumped back to the recycling system.

Cuttings and excess drilling fluid will be stored in excavated site before being removed by dump truck to 
the dump site.

During pullback, drilling fluid in the borehole will be displaced as the pipeline is inserted. This fluid will 
be stored temporarily at either ends of the crossing.

2. Bentonite Frac-Out
The drill bit location will be monitored on the surface at regular intervals during pilot hole drilling. 

Sandbags will be stored on site where they can be easily and quickly brought to the frac-out point. Monitoring 
personnel will be equipped with radios for instant communication with the driller.
In the event of bentonite frac-out;

- Report immediately to driller
- Slow down or stop drilling if necessary
- Contain the bentonite with sandbags / excavated material
- Recover the bentonite by pumping to the nearest entry or exit pit
- If a line cannot be established to the mud pits, vacuum truck will be utilized
- Discharge the bentonite into the entry / exit pits for recycling
- Upon completion of the crossing, drilling fluid and cuttings to be removed
- Signs/barriers to be erected and flagmen deployed in the event frac-out on roads

In the event of bentonite frac-out in the River;
- Monitor frac-out for 4 hours to determine if the drilling mud congeals. (Bentonite will usually harden, 

effectively sealing the frac-out location)
- Execute next appropriate action among the following:

1. If drilling mud congeals, take no other action that would potentially suspend sediments in the 
water column.

2. If drilling mud does not congeal, erect isolation/containment environment.

3. Cleaning, Spoil Separation, and Disposal
During the drilling of the borehole, cuttings will be produced. The cuttings will be carried back through 

the hole by the drilling fluids to the mud pit assuming that the returns are kept. The mud is pumped from a sump 
below ground level into the recycling system. The mud pit will be temporarily fenced to prevent people from 
falling into the pit.

The level of drilling fluid in the mud pit will be monitored during drilling operations. The driller, mudman, 
and rig hands will be able to monitor the level of the drilling fluid in the mud pit. The mudman will keep the 
circulating drilling fluid system in balance and control the rate of pumping from the mud pit to the drilling fluid 
recycling system. Supervisor assesses the separation of spoil from the equipment and the flow rates into the 
mud tanks. Experience the machinery and mud management allows supervisor to determine the overall balance 
of the drilling fluid system.
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4. Disposal of Mud
Cuttings shall be disposed to dump site. Waste drilling fluid after the completion of HDD operations will 

be disposed to dump site.
Reaming and pullback process;

- Backhoe and seal dump truck will standby
- Use backhoe for cutting waste soil and mud that remains from recycle process to seal dump truck 

during reaming and pullback
- Carrying waste drilling fluid to disposal pits

In the event of bentonite frac-out;
- Vacuum truck will standby
- Sign, barriers frac-out area
- Vacuum truck remove mud out from frac-out area
- Carrying waste drilling fluid to disposal pits

5. Transportation
- Specially modified dump truck will be used to transport waste mud
- Dump truck will be inspected to ensure that no mud escapes during transportations
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6. Emergency Bentonite frac out Plan

Vacuum Truck No.01

Bentonite Pit

Emergency Bentonite frac out Team
Rig-01

Project Manager

Tel 0815745978

Rig No.01 
Senior Diller & Driller Specialist 

Tel 0863994039

SURVEYOR

Tel 0982468907

Emergency Workers

  
  
  
     

Truck/Sand bag
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Rig No.02 
Senior Diller & Driller Specialist 

Tel 0866308049

Vacuum Truck No.02

Emergency Bentonite frac out Team
Rig-02

Emergency Workers
 

  
   
   
      

Truck/Sand bag

Project Manager

Tel 0815745978

SURVEYOR

Tel 0637828482

Bentonite Pit
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7. Attachment
7.1 Appendix 1 MSDS of Bentonite
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7.2 Appendix 2 Mud Disposal Volume
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7.3 Appendix 3 Bentonite Usage Records
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7.4 Appendix 4  
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PROCEDURE HDD

  Bentonite Handling Systems 

A sump will be excavated at the entry point from where the returns will be pumped directly into 
the mud cleaning system and holding tanks. The stored fluid will again be pumped through the drill 
string back into the borehole, therefore providing a closed loop circuit for the drilling fluid. 

Once reaming commences, returns will be generated at the exit point. Mud pit will be
excavated allowing some storage capacity before the mud is pumped back to the recycling system.

Cuttings and excess drilling fluid will be stored in excavated site before being removed by dump
truck to the dump site.

During pullback, drilling fluid in the borehole will be displaced as the pipeline is inserted. This 
fluid will be stored temporarily at either ends of the crossing. 

          Bentonite Frac-Out 
                   
                   The drill bit location will be monitored on the surface at regular intervals during pilot hole

drilling. Sandbags will be stored on site where they can be easily and quickly brought to the frac-out 
point. Monitoring personnel will be equipped with radios for instant communication with the driller.

          In the event of bentonite frac-out; 
                 Report immediately to driller
                   Slow down or stop drilling if necessary 
                   Contain the bentonite with sandbags / excavated material 
                Recover the bentonite by pumping to the nearest entry or exit pit 
                   If a line cannot be established to the mud pits, vacuum truck will be utilized 
                   Discharge the bentonite into the entry / exit pits for recycling
                   Upon completion of the crossing, drilling fluid and cuttings to be removed.
                  Signs / barriers to be erected and flagmen deployed in the event frac-out on roads

          In the event of bentonite frac-out in the River; 
              Monitor frac-out for 4 hours to determine if the drilling mud congeals. (Bentonite will usually
                     harden, effectively sealing the frac-out location). 

                   Execute next appropriate action among the following: 
If drilling mud congeals, take no other action that would potentially suspend sediments in 
the water column. 
If drilling mud does not congeal, erect isolation/containment environment.

                             
         Cleaning, Spoil Separation, and Disposal 

                    During the drilling of the borehole, cuttings will be produced. The cuttings will be carried back
through the hole by the drilling fluids to the mud pit assuming that the returns are kept. The mud is 
pumped from a sump below ground level into the recycling system. The mud pit will be temporarily 
fenced to prevent people from falling into the pit.

The level of drilling fluid in the mud pit will be monitored during drilling operations. The driller,
mudman, and rig hands will be able to monitor the level of the drilling fluid in the mud pit. The 
mudman will keep the circulating drilling fluid system in balance and control the rate of pumping from 
the mud pit to the drilling fluid recycling system. Supervisor assesses the separation of spoil from the
equipment and the flow rates into the mud tanks. Experience the machinery and mud management 
allows supervisor to determine the overall balance of the drilling fluid system.

        Disposal of Mud 

Cuttings shall be disposed to dump site. Waste drilling fluid after the completion of HDD 
operations will be disposed to dump site.

Reaming and pullback process 

                   Backhoe and seal dump truck will standby 

                 Use backhoe for cutting waste soil and mud that remains from recycle process to seal dump
                    truck during reaming and pullback

                   Carrying waste drilling fluid to disposal pits

          In the event of bentonite frac-out

                 Vacuum truck will standby
                   Sign, barriers frac-out area 
                   Vacuum truck remove mud out from frac-out area
                   Carrying waste drilling fluid to disposal pits 

          Transportation 

                 Specially modified dump truck will be used to transport waste mud

                   Dump truck will be inspected to ensure that no mud escapes during transportations
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ตัวอยางเอกสารใหความรูเกี่ยวกบัการปองกันการแพรระบาดโรคติดตอ
และโรคติดเชื้อไวรัสโคโรนา (COVID-19)



มาตรการปองกันโควิด-19
โปรดขอคําแนะนําที่เหมาะสมกับภูมิภาคของคุณที่สุดจากหนวยงานดานสาธารณสุขในทองถิ่น

วิธีปองกันการแพรระบาดของโควิด-19
รักษาระยะหางที่ปลอดภัยจากผูอื่น (อยางนอย 1 เมตร) แมวาผูนั้นจะไมไดปวยก็ตาม
สวมหนากากอนามัยในที่สาธารณะ โดยเฉาะเมื่อยูในพื้นที่ปดหรือเวนระยะหางไมได
หลีกเลี่ยงพื้นที่ปด พยายามอยูในพื้นที่เปดโลงและอากาศถายเทสะดวก เปดหนาตางเมื่ออยูใน
พื้นที่ปด
ลางมือบอยๆ โดยใชสบูและน้ํา หรือเจลลางมือที่มีสวนผสมของแอลกอฮอล
รับวัคซีนเมื่อไดรับสิทธิ์ ปฏิบัติตามหลักเกณฑในพื้นที่ที่เกี่ยวกับการฉีดวัคซีน
ปดจมูกและปากดวยขอพับดานในขอศอกหรือกระดาษชําระเมื่อไอหรือจาม
เก็บตัวอยูในบานเมื่อรูสึกไมสบาย
หากมีไข ไอ และหายใจลําบาก โปรดไปพบแพทย โดยติดตอลวงหนาเพื่อที่ผูใหบริกสนดาน
สุขภาพจะไดแนะนาํใหคุณไปยังสถานพยาบาลที่ถูกตอง ซึ่งจะชวยปกปองคุณ รวมถึงปองกัน
การแพรกระจจายของไวรัสและการติดเชื้ออื่นๆ
หนากากอนามัย
หนากากอนามัยที่กระชับกับใบหนาชวยปองกันไมใหผูที่สวมแพรกระจายไวรัสไปยังผูอื่น 
อยางไรก็ตาม หนากากอนามัยเพียงอยางเดียวปองกันเชื้อโควิด-19 ไมได จึงควรรักษาระยะหาง
และหมั่นทําความสะอาดมือรวมดวย รวมถึงปฏิบัติตามคําแนะนําจากหนวยงานดาน
สาธารณสุขในทองถิ่น



มาตรการปองกันโควิด-19



มาตรการปองกันโควิด-19
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เอกสารเกี่ยวกับการขออนุญาต 
การแจงหนวยงานที่เกี่ยวของกอนเร่ิมงานกอสรางและการขอใชพื้นที่
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ตัวอยางเอกสารการขออนุญาตวางทอ
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ตัวอยางแบบแสดงแนววางทอน้ํามัน











   

 

ตัวอยางแบบแสดงแนววางทอนํ้ามัน





   

 

ตัวอยางแบบแสดงแนววางทอนํ้ามันในชวงท่ีตัดผานแหลงน้ํา
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1. Introduction 

Underground Investigation Company Limited has been appointed by CCS Corporation Co., Ltd. 

to provide an underground utility survey at Re-route fuel pipeline on overlapping area of airport rail 

link project (RFPT) KP 0+150 to KP 0+255, Kampheangphet 2 Road, Chatuchak, Bangkok. The fieldwork 

was conducted on May 14, 2022. Electromagnetic detector equipment and ground penetrating radar 

(GPR) were used in the underground utility survey. The underground utility survey location is presented 

in Figure 1. 

 
Figure 1 Underground utility survey location 
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2. Underground utility survey by Ground Penetrating Radar (GPR) 

2.1 Methodology 

GPR uses high-frequency (usually polarized) radio waves, usually in the range 10 MHz to 2.6 

GHz. A GPR transmitter emits electromagnetic energy into the ground. When the energy encounters a 

buried object or a boundary between materials having different permittivity, it may be reflected or 

refracted or scattered back to the surface. A receiving antenna can then record the variations in the 

return signal.  

Locating utility lines and structures generally uses an electronic locator that transmits a radio 

signal down a metallic cable, pipe or tracer wire. A receiver detects the radio signal emitted on the 

line and enables the locator to determine the location. Electronic locating is the best way to quickly 

and accurately locate and identify buried utility lines. There are however instances where a utility line 

is unlocatable due to the line being non-metallic. This is where GPR can be useful as it does not 

require the line to be metallic. GPR can be the only way to locate non-metallic lines without 

randomly potholing. As the GPR scans while rolling along the ground it shows the ground layers and 

voids. Conduits show up as voids which look like inverted "U"s which are called hyperbolas. 

The penetration achieved with GPR depends primarily on the electrical conductivity of the 

subsurface materials (the water, and the underlying sediments and rock), and the GPR antenna 

frequency used. Lower frequencies penetrate deeper, but a lower resolution image is obtained than 

would be with higher frequencies. Radio-frequency electromagnetic pulses are transmitted into the 

subsurface and are reflected back to the surface at boundaries where there is a change in dielectric 

permittivity, as presented in Figure 2 

 
Figure 2 Ground Penetrating Radar Survey 
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The GPR method provides a rapid means of non-intrusive data collection. The system is most 

commonly moved along the surface at a consistent pace as data are collected continuously along 

profiles. The depth at which a feature can be imaged is largely dependent on subsurface material type 

(resistive versus conductive). With prior knowledge of expected subsurface materials and clearly 

defined objectives, an experienced operator can optimize data collection parameters to compensate 

for less than ideal geologic environments. 

2.2 GPR Equipment 

MALA Easy Locator GPR system operates with 500 MHz frequency shielded antenna was use in 

the underground utility survey. This system is well adapted for delineating features such as utilities and 

USTs in cluttered urban environments. GPR device used is presented in Figure 3 

 
Figure 3 MALA Easy Locator 

3. Underground utility survey by Electromagnetic Locating (EM) 

This underground utility locating technique has become almost universal. Its main shortcoming 

is that it will not locate non-metallic lines such as plastic pipes. However, utilities taking the small 

amount of trouble to lay tracer wires with plastic pipes are not affected by this shortcoming. The 

technology has a large number of advantages. There are two main techniques of underground utility 

locating by electromagnetic locating include active methods and passive method. 

 

3.1 Active Method 

This method uses of artificially generated signal by an external source (use of transmitter). The 

transmitter used for direct connection or for induction to active signal to a conductor using a clamp. 

Active signal application requires the use of a signal transmitter designed to produce from battery 

power an a.c. voltage of known frequency and applying it to the target buried conductors. 

3

Direct connection 

The output AC voltage from the signal generator is connected directly to the pipe or cable at 

an access point such as a valve, meter or end of the conductor, and the circuit is completed by a 

connection to a stake or other ground connection point. 

 
Figure 4 Direct connect method.  

The signal will be detectable along the line over a distance dependent upon the type and size 

of the line and soil conditions. The presence of insulated pipe joints will of course significantly reduce 

or inhibit the signal, while the choice of frequency will also have an important influence. Note also 

that any lines sharing a common ground point with the connected line will also carry the same signal 

to a greater or lesser extent, depending largely on how well coupled to ground they are. 

Induction 

The rectangular coil in a signal transmitter fed with the output AC voltage sets up a magnetic 

field through the coil, returning through the earth below. A conductor AB lying parallel to the coil is 

linked by this field, and therefore has a voltage induced in it. If the conductor is oriented across the 

coil in position CD there will be no linkage and no voltage. Correct section of coil with target 

conductor is therefore essential, and the field will be concentrated in a narrow band below the coil. 

Laying the coil horizontal produces a much less localized field spread, useful for ‘blanket’ signal 

application, but there is no coupling to a line directly below the coil. 

 
Figure 5 Signal Induction method. 
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It should be noted that the signal current induced will depend upon how well grounded the 

line is, on the frequency used, and also on the absence or presence of insulated pipe joints. In 

general, a frequency of 8kHz or higher will be found effective for induction, but the higher the 

frequency the more easily will the signal be coupled into other adjacent lines. Where more than one 

line is linked by the transmitter field, the one with the best grounding will generally carry the strongest 

signal. Sometimes induction is the only way of applying an active signal to a line, but it is not as 

effective as direct connect method. Lines may be adjacent and more than one line will receive the 

signal; it is not often possible to be certain about the identity of the line to which the signal has been 

applied and the signal is not as strong as when applied by the other techniques. 

 

3.2 Passive Method 

Passive method using the signal that occurs naturally on a buried conductor and this method 

provides an indication only that services are present underground. These are naturally present in many 

conductors without any action by the user. Obvious examples are power cables which carry currents 

as part of their normal duty. Less obvious perhaps is the fact that the earth is full of power system 

return currents, which will tend to flow along the convenient paths of lower resistance provided by 

metal pipes and cable sheaths. Even less obvious are radio frequency currents resulting from long 

wave radio transmissions which penetrate the ground and again flow along buried pipes and cables, 

whether electrically live or dead. Passive signals therefore enable conductors to be located, but not 

identified, because the same signals may appear on any conductor. 

3.3 Electromagnetic Locating Equipment 

Electromagnetic detection method are mainly use for locating underground metallic material 

such as steel pipe, electrical cable, etc. Locating equipment are presented in Figure 6 and Figure 7 

respectively. 

 
Figure 6 Electromegnetic Transmitter Radiodetection TX-3 

  
Figure 7 Electromegnetic Receiver Radiodetection RD4000 
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4. Underground utility survey result 

The result is presented in Figure 8.  

 
Figure 8 Underground utility survey result 
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A total of 11 sections of ground penetrating radar survey were performed to cover the 

proposed construction site and vicinity area, as presented in Figure 8. Radargrams of each section are 

as follow;   

4.1 Section A radargram. 

The total distance of section A is 10 m, and the penetration depth of GPR is 8 meters. Drainage 

pipe, Fuel pipe, and PTT gas pipeline were detected at the depth of 1.50 m as presented in Figure 9. 

 
Figure 9 Section A (0 – 10 m) 

4.2 Section B radargram. 

The total distance of section B is 8 m, and the penetration depth of GPR is 8 meters. Drainage 

pipe, Fuel pipe, and PTT gas pipeline were detected at the depth of 1.50 m, 1.2 m, and 1.2 m 

respectively as presented in Figure 10. 

 
Figure 10 Section B (0 – 8 m) 
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4.3 Section C radargram. 

The total distance of section C is 7 m, and the penetration depth of GPR is 8 meters. Drainage 

manhole with an approximate depth of 5.5 meters and fuel pipe with a depth of 1.2 meters were 

detected as presented in Figure 11. 

 
Figure 11 Section C (0 – 7 m) 

4.4 Section D radargram. 

The total distance of section D is 8 m, and the penetration depth of GPR is 8 meters. Drainage 

pipe and fuel pipe were detected at the depth of 1.0 m and 1.2 m respectively as presented in Figure 

12. 

 
Figure 12 Section D (0 – 8 m) 
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4.5 Section E radargram. 

The total distance of section E is 9 m, and the penetration depth of GPR is 8 meters. Drainage 

pipe and fuel pipe were detected at the depth of 1.0 m and 1.2 m respectively as presented in Figure 

13. 

 
Figure 13 Section E (0 – 9 m) 

4.6 Section F radargram. 

The total distance of section F is 9 m, and the penetration depth of GPR is 8 meters. Drainage 

pipe and fuel pipe were detected at the depth of 1.0 m and 1.2 m respectively as presented in Figure 

14. 

 
Figure 14 Section F-F’ (0 – 40 m) 
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4.7 Section G radargram. 

The total distance of section G is 8 m, and the penetration depth of GPR is 8 meters. Drainage 

pipe was detected at the depth of 1.0 m as presented in Figure 15. 

 
Figure 15 Section G (0 – 8 m) 

4.8 Section H radargram. 

The total distance of section H is 7 m, and the penetration depth of GPR is 8 meters. Drainage 

pipe was detected at the depth of 1.0 m as presented in Figure 16. 

 
Figure 16 Section H (0 – 7 m) 
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4.9 Section I radargram. 

The total distance of section I is 6 m, and the penetration depth of GPR is 8 meters. Drainage 

pipe was detected at the depth of 1.0 m as presented in Figure 17. 

 
Figure 17 Section I (0 – 6 m) 

4.10 Section J radargram. 

The total distance of section J is 6 m, and the penetration depth of GPR is 8 meters. Drainage 

pipe was detected at the depth of 1.0 m as presented in Figure 18. 

 
Figure 18 Section J (0 – 6 m) 
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4.11 Section K radargram. 

The total distance of section K is 6 m, and the penetration depth of GPR is 8 meters. Drainage 

pipe was detected at the depth of 1.0 m as presented in Figure 19. 

 
Figure 19 Section K (0 – 6 m) 
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Fieldwork Photo 
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