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No. CED/GTE/NKSI 2'" 
To, Dated November 2.6 ,2019 
Er. Vinod Kumar Mauriya 
Dy. General Manager (PE-Civil) 
NTPC, Engineering Office complex, 
Plot No. A-8A, Sector-24, Post Box No. 13 
NOIDA (UP) 201301 

Sub: Evaluation Report of Structural design of Ash Dykes (Lagoons V-1, V-2, V-3A, 
V-3B, V-4A &V-4B) of Vindhyachal STPS (6x21 0+2x500+2x500+2x500+1 x500MW) 

Dear Sir, 

Please find attached herewith the report entitled "Evaluation Report of 
Structural design of Ash Dykes (Lagoons V-1, V-2, V-3A, V-3B, V-4A & VAB) of 
Vind hyachal STP S (6x21 0+ 2x500+2x500+2x500+ 1 x500MW)". 
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EVALUATION REPORT OF STRUCTURAL DESIGN OF ASH 

DYKES (LAGOONS V-1, V~2, V-3A, V~3B, V-4A & V-4B) OF 


VINDHYACHAL STPS (6x21 O+2x500+2x500+2x500+1 x500MW) 


N. K. Samadhiya 
Professor, Department of Civil Engineering, liT Roorkee 

1.0 INTRODUCTION 

Er. Prabhat Kumar, Manager (O&M-Civil) NTPC Ltd . VSTPS, Vindhyachal, 

Madhya Pradesh vide e-mail dated October 22 2019 requested Prof N K Samadhiya, 

Department of Civil Engineering , Indian Institute of Technology (liT) Roorkee to 

EvaluateNet the Design and Drawing of Six Ash Dykes (V1, V2, V3A, V38, V4A and and 

V4B) of NTPC VSTPS. The proposal was given by Dr. N.K. Samadhiya, Professor, 

Department of Civil Engineering, liT Roorkee vide letter No. CED/GTE/NKS/2"310 dated 

October 23, 2019. The acceptance of the proposal was communicated by AGM (CS), 

NTPC, SSC-VSR station vide Purchase Order No. 4000229511-026-1018 Dated 

28.10.2019. Further, the details of in-house Design & drawings of the Starter dyke and 

raisings (Lagoons V-1, V-2, V-3A, V-3B, VAA & VA8) were furnished by Er. Vinod 

Kumar Mauriya , DGM (PE-Civil) , NTPC, EOC, Noida vide their letter No. 

CC:PEC :2220/2240/2250 :01 dated 05 .11 .19. A site visit was also done by liT Roorkee 

team from 14th to 16th Nov'19 for assessing the site conditions of above dykes. 

This report is based on the observations at site and the data provided by NTPC , 

Noida. 

2.0GENERAL 

The ash generated from the power plants is disposed-off in the Ash ponds. Unlike 

water reservoir, the dyke embankments for ash pond are ~enerally not constructed upto 

ultimate height in one go and initially constructed upto a limited height with provision of 

subsequent raising as per requirement. Ash pond is divided into lagoons and provided 

with garlanding arrangements for changeover of the ash slurry feed points for even filling 

of the pond and for effective settlement of the ash particles. Having two or more storage 

lagoon facilitates sequential raising of lagoons by putting one lagoon for ash filling while 

~ 
_~ _iII ....y 
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the other lagoon is used for raising its dyke. Overflow lagoon helps in controlling the 

effluent quality of the supernatant, which is recycled back to plant for making ash slurry. 

NTPC's Vindhyachal Super Thermal Power Station (6x210+2x500+2x500+2x500 

+1 x500MW) is 2 kilometres from Shakti Nagar Railway Station and located in 

Vindhyanagar, District Singraulli of Madhya Pradesh Bihar. The ash disposal areas of 

Vindhyachal STPS is located in earthquake Zone-III as per IS: 1893. 

3.0 EVALUATION OF STRUCTURAL DESIGN OF NTPC 

3.1 General Arrangement 

The scheme for ash disposal of VSTPS envisages storage lagoons namely V-1, V-2 , 

V-3A, V-3B, V-4A & V-4B for storing ash (fly ash & bottom ash) to be discharged in slurry 

form. The two storage lagoons have one common over flow lagoon (OFL) to collect 

decanted water for recirculation back to plant. The lagoons V-1, V-2, V-3A, & V-3B 

having total area (including OFL) of about 1560 acres is located in Shahpur area and 

lagoons V-4A & V-4B having total area (including OFL) of about 500 acres is located in 

Baliyari area. 

Ash disposal areas are designed as multi-lagoon systems with minimum two storage 

lagoons and one over-flow lagoon. Overflow lagoon helps in controlling the effluent 

quality of the supernatant, which is recycled back to plant for making ash slurry. The 

lagoons are provided with garlanding of ash slurry pipeline with arrangements for 

changeover of the ash slurry feed points to ensure uniform filling of the pond and to 

ensure effective settlement of the ash particles. Construction of Spillway/ well type water 

escape structure (WES) is also envisaged in the lagoon for taking out the decanted water 

from storage lagoon to over flow lagoon. The flexible opening provided in the WES wells 

is used to maintain adequate water cover over the deposited ash in the lagoon under 

charge to prevent any fugitive dust emission from storage lagoon. For safety of dyke 

against overtopping adequate free board has been provided as per codal provisions 

between the maximum ash fill level and top of dyke. For collection of any water below 

phreatic line from dyke, provision of a toe-drain all around the dyke has been kept, so 

that the toe drain water is collected and recirculated back to the plant. All the storage 

lagoons have been initially designed with Starter dyke to be constructed with earth and 

4 subsequent raisings of 3 m height each (effective height) using ash as main 

. ~f1 
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construction material with an earth cover over the ash dyke embankment in order to have 

better resistance against erosion due to rain cuts. For safety of dyke against overtopping 

a free board of 1.5m as per codal provisions has been provided between the maximum 

ash fill level and top of dyke . 

The NTPC's structural design has been checked for stability in all critical states. The 

stability of the dyke embankment (for ultimate height) has been checked for i) static and 

ii) seismic conditions as per IS: 7894 for all the Lagoons. Additionally, stability for 

buttressing (Stage-I) up to 4th raising of V-1 lagoon is also checked. The design is found 

to be safe as per obtained factor of safety (FoS) in line with IS:7894. The provided slopes 

of 2.5 H: 1.0 V for the starter dyke (constructed with earth) and 3.0 H:1.0 V for raising 

dykes (constructed with pond ash and earth cover) are as per safe. The adopted method 

of construction for raising dykes with an earth cover of 500mm over ash fill is a standard 

practice in order to have better resistance against erosion due to rain cuts: : 

Based on above analysis , it is seen that, the design of the ash dykes has been done in 

line with codal provisions of Dam design and as per prevalent engineering practices. 

3,2Additional features 

The other elements of ash dykes are as follows: 

a) Dyke Height 

a, Lagoons: V-1, V-2, V-3A, V-3A and V-38 

Starter Dyke (Varying as per NGL):14.00m (Maximum) 

Raisings :3m each(Effective) 

Number of raisings :4 Nos 

Freeboard :1.5m 

b, Lagoons: V-4A and V-48 

Starter Dyke (Varying as per NGL) :20.00m (Maximum) 

Raisings :3m each(Effective) 

Number of raisings :4 Nos 

Freeboard :1.5m 

b) Dyke Slope: 

Slope of 2.5 H: 1.0 V with berms of width 3m at 6 m height intervals (from 

top) for starter dyke and slope of 3.0 H: 1.0 V with no berms for raising dyke 
~, 

• ,... • r ,., 

ph.D. 
Prof_Ssor . 
t of Civil EnglneeflO!

3 Depa~n~t1tute of TecMOloQ'/
IndIan ? ~67 U K. INDIA 
Roorl<ee-_47 fee ' 11'tf emet.ln
E-m 'I:nl' JT1 ' 

22



is adopted. A top width of 6.0m has been adopted to accommodate 

maintenance road and ash slurry pipelines . 

c) 	 Internal drainage arrangement: 

For safety against internal erosion, internal drainage as chimney filter and 

horizontal blanket filter connecting chimney filter to the rock toe is provided 

as below to guide the water from within the embankment to the rock-toe/ 

drain . The filter criteria have been considered at all interfaces of dis-similar 

materials. 

• Chimney filter upto 1 m below dyke top meeting the filter criteria 

• Blanket filter connecting chimney to rock-toe at the base of dyke 

• Slope filters wherever required in case of buttressing 

d) Slope Protection: 

i) Upstream Slope :Brick lining in panel walls for protection from wave 

section 

ii) Downstream Slope :Stone pitching with aggregate and filter up to HFL 

. and turfing from HFL to top of the dyke. 

iii) Free Board :A free board of 1. 5m is provided as per IS : 10635 

e) 	 Rock toe: 

The rock-toe using stone boulder, aggregate & fine filter and 300mm thick 

RR masonry cap over rock-toe to protect filters against contamination is 

provided in order to release any residual pressure at the toe of the dyke and 

to arrest any material loss with water from the dyke. The filter criteria is 

considered at all interfaces of dis-similar materials. 

f) Kerb/dowel walls: 

230 thick dowel walls is provided to guide the surface water from the top 

of the dyke to the slope drains on downstream side. 

g) 	 Slope Drains: 

As a safety measure against the soil erosion due to rain water, 300 mm 

wide x 150 mm deep brick masonry drains is provided . The slope drains are 

~~ 

.. 	 .' Ph.D. 
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either connected to the toe drain or taken off through network of pipes (in 

case of raising dyke) . 

h) 	 Toe Drain: 

For collection of any seepage water from dyke, provision of a drain all 

around the dyke has been kept and the toe drain water is collected and 

recirculated back to the plant. The section of toe-drain is designed in order 

to release any residual pressure at the toe of the dyke . 

i) 	 Instrumentation: 

Piezometers and settlement markers are provided at various locations in 

the dyke embankment as indicated in the construction drawings for 

monitoring the health of dyke embankment. 

j) Water Escape Structures (WES): 

Construction of well type water escape structure(WES) in each ash storage 

lagoon with flexible opening is provided for taking out the decanted water 

from storage lagoon to over flow lagoon for recirculation through AWRS 

pump house. The flexible opening provided in the WES wells would be 

used to maintain adequate water cover over the deposited ash in the 

lagoon under charge to prevent any fugitive dust emission from storage 

lagoon. 

k) Inspection Roads: 

WBM road over top of dykes is provided for inspection and maintenance 

of ash dyke. 

4.0 SUMMARY & RECOMMENDATIONS 

On the basis of design documents provided by NTPC & a site visit , it is seen that 

the construction of ash dykes of VSTPS is in line with design and drawings. The stability 

of the dyke embankment (for ultimate height) has been checked for i) static and ii) 

seismic conditions as per IS : 7894. The safe slopes of 2.5 H:1.0 V for the starter dyke 

(constructed with earth) and 3.0 H:1.0 V for raising dykes (constructed with pond ash) 

are adopted. However, for raising dykes, an earth cover of 500mm over ash fill has been 

provided in order to have better resistance against erosion due to rain cuts . 

. 	 ~~o. 
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The design & drawings submitted by NTPC for above dykes are checked and found to 

be in order. The copy of approved drawings of ash dykes (Lagoons V-1 , V-2 , V-3A, V­

3B, VAA & VAB) is attached herewith . 

Based on above, it is established that design of ash dyke embankment of 

Vindhyachal STPS has been carried out as per prevailing engineering practices} 

codal provisions and found to be safe. 

Ene!: 

1) Stability Analyses Outputs 


2) Approved drawings of ash dykes 
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VINDHYACHAL STPS 

(LAGOONS-V-1, V-2,V-3A&V-3B) 


SLOPE STABILITY ANALYSIS(BISHOP METHOD) FOR STARTER DYKE WITH TWO RAISINGS 

(STATIC CASE) 
OBTAINED CRITICAL FOS>1.5, SO SAFE 

2.22 
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Di1stance 

eRevie~d_&~p!1~~. Name: Foundation Soil Unit Weight: 19 kN/m 3 Cohesion: 10 kPa Phi: 32 0 

~~J,....J...tr-Name: Starter Dyke Unit Weight: 18 kN/m3 Cohesilon: 10 kPa Phi: 31 0 

••000r::,i!':J Name: Raising Dykes Unit Weight: 15 kN/m3 Cohesion: 0 kPa Phi: 31 0 

en~~~f~~~k:~;~~:~~ame: Lagoon Ash Unit Weight: 15.5 kN/m3 Cohesion: 0 kPa Phi: 30 0 

Untt Weight: 19 kN/m 3 Cohesion: 0 kPa Phi: 35 0Irr.ll:;:~~~~~~.~~~~!?(Name: Filter 
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VINDHYACHAL STPS 

(LAGOONS-V-1, V-2,V-3A&V-38) 


SLOPE STABILITY ANAL YSIS(BISHOP METHOD) FOR STARTER DYKE WITH TWO RAISINGS 
. (SEISMIC CASE) 

OBTAINED CRITICAL FOS>1.0, SO SAFE 

1.48 

. ..-- ~- &A proved . Distance 
ReVi~;o/\ _ Name: Foundation Soil Unit Weight: 19 kN/m3 Cohesion: 10 kPa Phi: 32 0 

Name: Starter Dyke Unit Weight: 18 kN/m 3 Cohesion: 10kPa Phi: 31 0 

Name: Rai,sing Dykes Unit Weight: 15 kN/m3 Cohesion: 0 kPa Phi: 31 0 

~~f~~~I~~nglnr~ . Name: Lagoon Ash Unit Weight: 15.5 kN/m3 Cohesion: 0 kPa Phi: 30 0 
partmen of "Teel1£ " 

Irid13I~"'~S2~t.f~67. u :I<.. I;'..\ ~ame: Filter Unit Weight: 19 kN/m3 Cohesion: 0 kPa Phil: 35 0 
~oor ".~ 4'.-6f.'I\\. 'r. v ' 


e.~·-·il·ntc£'!lrn. 
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VINDHYACHAL STPS 
(LAGOONS-V-1, V-2,V-3A&V-38) 

SLOPE STABILITY ANALYSIS(BISHOP METHOD) FOR STARTER DYKE WITH FOUR RAISINGS 

(STATIC CASE) 

OBTAINED CRITICAL FOS>1 .S, SO SAFE 

2.48 

-25 -20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105110115120125130135140 1451501551601651701 75 180 185 190 195200 

Distance 
-iewed& Approved Name: Foundation SoH Unit Weight: 19 kN/m3 Cohesion: 10 kPa Phi: 32 0 

~~N~me : Starter Dyke Unit Weight: 18 kN/m3 Cohesion: 10 kPa ;, Phi: 31 0 


Name: Raising Dykes Unit Weight: 15 kN/m3 Cohesion: 0 kPa Phi: 31 
 0 

NaT e..;, Lagoon Ash Unit Weight: 15.5 kN/m3 Cohesion : 0 kPa Phi: 30 0 


Pro G ~a,rne: ,: f,ilter Unit Weight: 19 kN/m3 Cohesion: 0 kPa Phi : 35 0 
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VINDHYACHAL STPS 
(LAGOONS-V-1, V-2,V-3A&V-3B) 

SLOPE STABILITY ANALYSIS(BISHOP METHOD) FOR STARTER DYKE WITH FOUR RAISINGS 

(SEISMIC CASE) 

OBTAINED CRITICAL FOS>1 .0, SO SAFE 

1.79 
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Unit Weight: 14 kN/m3 Cohesion: 0 kPa Phi: 30 0 


Unit Weight: 19 kN/m3 Cohesion: 0 kPa Phi: 35 0 
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VINDHYACHAL STPS 
(LAGOON-V-1) 

SLOPE STABILITY ANALYSIS(BISHOP METHOD) FOR BUTTRESSING OF STARTER DYKE WITH FOUR RAISINGS 

(STATIC CASE) 

OBTAINED CRITICAL FOS>1.S, SO SAFE 

1.78 
30 


25 


20 


15 


C 10 

o 
:p 5 

<0 

~ 0 


W -5 


-10 


-15 


-20 


-25 

-25 ·20 -15 -10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105 110 115 120 125 130 135 140 145 150 155 160 165 170175 180185 190 195200 


Distance 


viewed & Approved Name: Foundation Soil .Unit ~eight: 19 kN/m3 Co~esion: 10 kPa .Phi: 32 
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. . Name: Starter Dyke Unit Weight: 18 kN/m3 CoheSion: 10 kPa ·Phl: 31 
 0 


~~ Name: Raising Dykes Unit Weight: 1,5 kN/m3 Cohesion: 0 kPa Phi: 31 0 


r;.tarBe: Lagoon Ash Unit Weight: 15.5 kN/m3 Cohesion: 0 kPa Phi: 30 0 


. -

Name: Filter Unit Weight: 19 kN/m3 Cohesion: 0 kPa Phi: 35 0 
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VINDHYACHAL STPS 
(LAGOON-V-1 ) 

SLOPE STABILITY ANALYSIS(BISHOP METHOD) FOR BUTTRESSING OF STARTER DYKE WITH FOUR RAISINGS 

(SEISMIC CASE) 

OBTAINED CRITICAL FOS>1.0, SO SAFE 

1.22 
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VINDHYACHAL STPS 
(LAGOONS- V-4A&V-4B) 

SLOPE STABILITY ANALYSIS(BISHOP METHOD) FOR STARTER DYKE WITH TWO RAISINGS 

OBTAINED CRITICAL FOS>1 .5, SO SAFE (STATIC CASE) 
2.18 
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. NClme: Filter Unit Weight: 19 kN/m3 Cohesion : 0 kPa Phi: 35 0 
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VINDHYACHAL STPS 
(LAGOONS- V-4A&V-4B) 

SLOPE STABILITY ANALYSIS(BISHOP METHOD) FOR STARTER DYKE WITH TWO RAISINGS 

(SEISMIC CASE) 
OBTAINED CRITICAL FOS>1 .0, SO SAFE 1.52 
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Name: Lagoon Ash Unit Weight: 15.5 kN/m 3 Cohesion: 0 kPa Phi : 30 0~-# 
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Name: Filter Unit Weight: 19 kN/m3 Cohesion: 0 kPa Phi: 35 0 
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VINDHYACHAL STPS (LAGOONS- V-4A&V-4B) 
SLOPE STABILITY ANAL YSIS(BISHOP METHOD) FOR STARTER DYKE WITH FOUR RAISINGS 

OBTAINED CRITICAL 2~2S01.5 , SO SAF~STATIC CASE) 
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VINDHYACHAL STPS (LAGOONS- V-4A&V-4B) 
SLOPE STABILITY ANALYSIS(BISHOP METHOD) FOR STARTER DYKE WITH FOUR RAISINGS 

OBTAINED CRITICAL FOS>1.0, SO SAFE (SEISMIC CASE) 
1.52 
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Name: Filter Unit Weight: 19 kN/m 3 Cohesion: 0 kPa Phi: 35 0 
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EXECUTIVE SUMMARY 

NTPC commissioned M/s DSI Robotics for carrying out Robotic inspection of water escape 

structure and decanting pipelines for V-2 ash dyke of NTPC VSTPS through PO No: 4000255722-

026-1018, dated: 23.03.2021. The inspection was carried out during 1st and 2nd weeks of 

May 2021. The scope of work included inspection of 5 nos water escape structures (wells) 

and corresponding decanting pipelines. The wells were inspected internally by deploying a 

specially designed truss frame carrying a Pan-Tilt-Zoom camera, with an objective to 

visually examine the condition of the well. The pipelines were inspected internally by 

deploying a robot (called marine trekker) equipped with video camera for visual inspection 

and sonar profiler for mapping ash accumulation. The inspection revealed the following key 

findings. 

Well no.1: While some such joints had visible exposed reinforcements, some had missing 

mortar/concrete, and some had exposed jute/plastic bags. Leakages were found at depths of 

3m, 8m and 9m depth. 

Pipeline 1: Water infiltration (dripping) was found along the crown position at 120.1m and 

130m. 

 

Well no.2: While most of this well had similar issues like well no.1, there were two major 

defects found. The window is either not closed properly at a depth of 8-9m. At 12-13mtr 

depth, there is a huge infiltration of water into the well. 

Pipeline 2: Extremely mild seepage at 23.5m was found. 

 

Well no.3: General condition is similar to well 1. At 7m – 8m a concrete chunk is displaced 

and there is water infiltration. The concrete in this well from 7m to 12m depth is 

deteriorating fast and a major leakage was found at 11mtr depth.  

Pipeline 3: Milt seepage was found at 8.5m. A major dripper (water continuously entering) 

at 15.1m. 

 

Well no.4: General condition is similar to well 1. The well walls are deteriorating fast 

from 6-12mtr depth. Reinforcements are visible along this region with large holes/openings 

around 7mtr. 

Pipeline 4: This pipe was to be in generally good condition with no evidence of leakage. 

 

Well no. 5: General condition is similar to well 1. Along 7mtr depth, the concrete appears 

to be displaced and a huge hole was found at 8mtr depth. The construction joint is leaking 

around 9mtr. Another hole was found at 11mtr depth. The window at 13mtr depth is leaking 

along the bottom. 

Pipeline 5: Water seepage was found at several joints viz.50.5m, 84.9m, 105.6m, 110.2m. A 

major hole (damage) was found in the pipe at 70.1m at 12:00 O’clock position. 

 

Ash buildup in pipes: Ash deposits were found in all pipes. The level of ash in pipe 

varied from 5% to 40%. The ash level was generally highest near the well and it 

decreased towards the mid length. The level of ash increased towards exit at overflow 

lagoon. 

 

 

44



[ROBOTIC INSPECTION OF WATER ESCAPE STRUCTURE AND 
DECANTING PIPELINES FOR V-2 ASH DYKE OF VINDHYACHAL STPS, 

NTPC] May 29, 2021 

 

4 projects@dsirobotics.com| DIGITAL SURVEILLANCE INC. 

 

SURVEY PROCEDURE 

The Inspection procedure was broadly divided into two parts 

1. Inspection of Decantation Wells 

2. Inspection of Decanting Pipelines 

A specially made steel platform was prepared and placed by Client on the well top to enable 

safe operating conditions around the well for lowering of ROV.  

  
Fig 1 : Steel Platform Fig 2 : Steel Platform placed on Well 

 

The wells (and corresponding pipelines) were numbered from 1 to 5 for reference purposes, 

such that the well to the far north side was named Well#1 and the well to the far south 

side was named Well#5. Each well had two water inlet windows that were numbered 1 and 2, 

such that the opening away from the overflow lagoon was called Inlet#1 and the window 

towards the overflow lagoon was called Inlet#2. 

 

Fig 3 :  
Well Numbering System. 

 
The numbers S1 and S2 depict a 
reference well with the two 
inlets numbered with respect to 
the well orientation. 

Specialized inspection equipment was used to inspect each structure (the well and pipe) 

independently. 

 

45



[ROBOTIC INSPECTION OF WATER ESCAPE STRUCTURE AND 
DECANTING PIPELINES FOR V-2 ASH DYKE OF VINDHYACHAL STPS, 

NTPC] May 29, 2021 

 

5 projects@dsirobotics.com| DIGITAL SURVEILLANCE INC. 

 

Well Inlet Windows Inspection 

The primary objective for well inspection was to check water inlet windows properly closed/ 

plugged or not using a video camera. For this purpose, a specially designed truss frame 

carrying a Pan-Tilt-Zoom camera was lowered into the well such that the truss travelled 

along the well walls vertically, providing an optimum position for the camera to inspect 

the window slots. Depending on the site situation this inspection was done while lowering 

the camera (from up to down position) or while raising the camera (from down to upward 

position). It should be noted, that for this inspection to be carried out, flow of water 

into the well (that was being currently inspected) was stopped (by temporarily plugging 

the inlet opening) by client. 

As the camera was lowered (or lifted depending on the direction of inspection), the camera 

travel depth was recorded at every meter. The camera video was transmitted to the operator 

control unit where it could be viewed (and recorded) in real-time as the inspection was 

carried out. The recorded video footage was then used to generate the inspection reports. 

  
Fig 3: Inspection of Well#2 Fig 4 : Inspection of well #3 

The water inflow into the well was stopped (for clear inspection video) by plugging the 

inlet windows by the client. Since the wells were operational, this was done in a sequential 

manner such that one well was closed at a time. 

The following table shows the inspection schedule for well inlet window inspections. For 

each well two passes were made to inspect each window (inlet #1 and inlet #2) separately. 

 Date of Inspection Direction 
  Inlet #1 Inlet #2 

Well # 1 30-04-2021 Top to Bottom Top to Bottom 
Well # 2 01-05-2021 Top to Bottom Bottom to Top 
Well # 3 03-05-2021 Top to Bottom Bottom to Top 
Well # 4 04-05-2021 Top to Bottom Bottom to Top 
Well # 5 05-05-2021 Top to Bottom Bottom to Top 
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Pipeline Inspection 

The inspection of pipelines carrying clear water from ash pond to overflow lagoon was 

carried using our proprietary ROV called the Marine Trekker. The Marine Trekker is an 

amphibious ROV specially designed and built by DSI Robotics for inspection of water intake 

and outfall structures. The inspection is done using high resolution video cameras and 

underwater pipe profiling sonar. 

The video footage and sonar profile data are overlaid with the cable payout length value 

abbreviated as CP. Cable Payout is the length of cable that is released as the ROV travels 

across the pipeline. The CP value is initialized during the start of Survey. Since the 

survey starts when the ROV is fully inside the pipe, and (the survey) is stopped while the 

front of ROV is still at the exit location of pipe, accordingly, we need to add twice the 

length of ROV (RL) to evaluate the actual pipe length.  

 Date of Inspection Direction Cable 
Payout 
Length 
(CP) 

Pipe Length 
= CP + 2*RL 

Pipeline #1 08-05-2021 d/s to u/s 155.1 157.5 
Pipeline #2 01-05-2021 u/s to d/s 155.2 157.6 
Pipeline #3 03-05-2021 u/s to d/s 154.9 157.3 
Pipeline #4 04-05-2021 (first run) 

07-05-2021 (second run) 
recollection of sonar data) 

u/s to d/s 155.2 157.6 

Pipeline #5 07-05-2021 u/s to d/s 155.9 158.3 
  

The direction of inspection for Well#1 pipeline was from overflow lagoon (downstream a.k.a. 

d/s) to the well (upstream a.k.a. u/s). The direction of inspection for all the other 

wells was from well to the overflow lagoon (u/s to d/s). The table above shows the 

inspection schedule.  

 

A Brief explanation of SONAR profiles  

Sonar profiling of the pipelines was carried out to evaluate the pipe’s ash levels. The 

profiling comprises an underwater scanning transducer, a sonar processor unit and a high-

resolution color monitor. The unit is housed in a pressure vessel which is rated at 3000m 

working depth. 

As the scanner is moved through the pipe an indication of the distance traveled is shown 

on the screen allowing for accurate determination of the location of defects in the pipe. 

Internal sensors monitor and display Pitch and Roll indicators in analogue and digital 

form on the screen to show the orientation of the transducer unit. 

The Pipe Profiling Sonar uses a 1.4° conical beam at 2.25MHz (ultrasonic) acoustic 
frequency which is further amplified and logarithmically compressed prior to being 
digitized by a Flash A/D converter. The angular resolution of the system is 0.9°, which 
gives 400 sectors per revolution. For each sector the data is oversampled, and peak 
detected to arrive at 250 range cells. The digitally generated graphics display uses 256 
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colors to represent the signal amplitude. At the minimum full-scale range of 125mm this 
gives a range resolution of 0.5mm and at 2m range the resolution is 8mm. 
 
The acoustic beam width of 1.4° ensures that the finest detail from the internal surface 
of the pipe is recorded. Pitch and Roll sensors inside the scanner record the attitude of 
the sonar to a resolution of 0.1°. 
 
The profile image represents the ping locations received by the sonar as the transducers 
scans the entire 360o profile of pipe. However, since the pipes encountered were partially 
filled, physics principles dictate that the profile so obtained forms a mirror image about 
water surface. The image below shows one such profile taken during inspection. 
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KEY OBSERVATIONS – Decanting Wells 

The inspection of Well Inlets revealed the following key issues,  

1. Well no.1: Reinforcements were visible at 2mtr depth all around the well. The second 
window (side #2) has a large visible gap at this depth. Improper construction joints 
were found along entire depth of well. While some such joints had visible exposed 
reinforcements, some had missing mortar, and some had exposed jute/plastic bags. 
Leakages were found at depths of 9m depth along Side #1 and at depths of 3m and 8m 
along Side #1. 
 

2. Well no.2: While most of this well had similar issues like missing mortar, exposed 
reinforcements, exposed jute/plastic bags due to ageing/improper construction 
joints, there were two major defects that were visible along Side #2 of this well. 
The window is either not closed properly or concrete is absent in well wall at a 
depth of 8-9m. At 12-13mtr depth, there is a huge leakage causing large infiltration 
of water into the well. 
 

3. Well no.3: At 3m depth - rebar exposed all along the joint, at 7m – 8m a concrete 
chunk is displaced and water infiltration. The concrete in this well from 7m to 12m 
depth is deteriorating fast. Reinforcement were visible along several locations and 
a major leakage was found at 11mtr depth.  
 

4. Well no.4: The well walls are deteriorating fast from 6-12mtr depth. reinforcements 
are visible along this region with large holes/openings around 7mtr. Concrete 
appears to be displaced around 9mtr. Several joints have exposed jute/plastic bags. 
 

5. Well no. 5: Reinforcements are visible along Side #1 at 4mtr depth. Several Joints 
have exposed plastic/jute bags along construction joints. Along 7mtr depth, the 
concrete appears to be displaced and a huge hole was found at 8mtr depth along Side 
#2. The construction joint is leaking around 9mtr along Side #2. Another hole was 
found at 11mtr depth. The window along Side #2 at 13mtr depth is leaking along the 
bottom.  
 

 

SOME INSPECTION SNAPS 

The following photos indicate some of the above-mentioned observations as they were 

found during the conducted inspection. Appendix C contains the detailed inspection 

reports as generated during the inspection. 
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Large Visible Gap in 
Window (Well#1) at 2MTR 
depth 

 

Absent Concrete, 
Reinforcements visible in 
Well#2 at 9MTR depth 

 

Heavy Leakage in Well#2 at 
13MTR depth 
(Inverted image because of 
camera position) 
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Displaced Concrete 

chuck in Well#3 at 

7MTR depth 

 

Exposed rebar, exposed 

Jute/plastic bags 

along well joint in 

Well#5 at 4MTR depth 

 

Hole in Well#5 

(Leakage is also 

visible) at 11MTR 

depth 
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KEY OBSERVATIONS - Pipelines 

The wells are connected to the overflow lagoon through five 1200mm ID precast concrete 
pipelines encased in RCC. The pipes were inspected for any evidence of leakages and damage. 

1. Pipeline 1: Water infiltration (dripping) was found along the crown position at 
120.1m and 130m. 
 

2. Pipeline 2: Extremely mild seepage at 23.5m was found. 
 

3. Pipeline 3: Milt seepage was found at 8.5m. A major dripper (water continuously 
entering) at 15.1m. 
 

4. Pipeline 4: This pipe was to be in generally good condition with no evidence of 
leakage. 
 

5. Pipeline 5: This pipe had several locations where evidence of water seepage was 
found. At 50.5m and 84.9m the pipe joint was leaking from 9:00’clock position to 
11:00’clock position. Joints at 105.6m and 110.2m were leaking over the entire crown 
position. A major hole (damage) was found in the pipe at 70.1m at 12:00 O’clock 
position. 
 

 

SOME INDICATIVE SNAPS 

The following photos indicate some of the above-mentioned observations as they were 

found during the conducted inspection. Appendix C contains the detailed inspection 

reports as generated during the inspection. 

 

Dripping Leakage 

along Pipe Joint at 

25MTR from Well#1  

 

(Cable Payout value 

shows 130mtr since 

survey was done in 

lagoon to well 

direction) 
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Mild seepage along 

joint at 23.5MTR 

from Well#2 

 

Mild Seepage along 

9:00’clock to 

11:00’clock position 

along pipe joint at 

8.5MTR from Well#3 

 

Dripping Leakage 

along pipe joint at 

15.1MTR from Well#3 
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Hole in pipe at 

12:00clock position 

along pipe joint at 

69.6MTR from Well#5 

 

Dripping Infiltration 

could be seen through 

this hole. 

 

Dripping infiltration 

along pipe joint at 

110.2MTr from Well#5 
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ASH LEVELS 

Ash deposits were found in all pipes using the sonar profiling. The level of ash in 

pipe varied from 5% to 40%. The ash level was highest near the well and it decreased 

towards the mid length of pipe. As the pipe approached the overflow lagoon, the level 

of ash further increased towards its exit at overflow lagoon. The following table 

shows the total ash volume found in the pipes. 

 Average Ash Level 
(% of Pipe Diameter) 

Total Ash Volume 
(cum) 

Pipe #1 12% 13.0 cum 
Pipe #2 19% 24.1 cum 
Pipe #3 18% 22.8 cum 
Pipe #4 15% 16.3 cum 
Pipe #5 11% 12.0 cum 

 

 
 

Pipe #1 
Ash Level: 218mm (18%) 

 

Pipe #1 
Ash Level: 109mm (9%) 
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Pipe #2 
Ash Level: 501mm 
(42%) 

 
 

Pipe #2 
Ash Level: 400mm 
(33%) 
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Pipe #3 
Ash Level: 395mm 
(33%) 

 
 

Pipe #3 
Ash Level: 386mm 
(32%) 
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Pipe #4 
Ash Level: 306mm 
(25%) 

 
 

Pipe #4 
Ash Level: 208mm 
(19%) 
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Pipe #5 
Ash Level: 247mm 
(21%) 

 
 

Pipe #5 
Ash Level: 288mm 
(24%) 

 

The following charts show the longitudinal plot of ash level inside the 

pipe. The top and bottom black lines represent the crown and invert of pipe 

respectively and are separated by 1200mm (pipe diameter). 

: These Markers indicate Leakage points along the line. 
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0.0 MTR 10.0 MTR 20.0 MTR 30.0 MTR 40.0 MTR 50.0 MTR

ASH-LEVELS FOR PIPE #5
(0-52MTR)

53.0 MTR 63.0 MTR 73.0 MTR 83.0 MTR 93.0 MTR 103.0 MTR

(53-104MTR)

105.0 MTR 110.0 MTR 115.0 MTR 120.0 MTR 125.0 MTR 130.0 MTR 135.0 MTR 140.0 MTR 145.0 MTR 150.0 MTR 155.0 MTR

(105-155MTR)
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APPENDIX A 

List of Videos/Data Attached 
The camera video and sonar data has been converted into easily viewable *.mp4 

and *.wmv files that can be played using the freely available VLC media 

player. The files have been categorized into 5 folders representing 5 wells. 

Each well folder contains 4 video files for Pipe Inspection Camera Video, Pipe 

Sonar Profile Video, Well Side#1 Video and Well Side #2 Video. The folders are 

named as follows: 

➢ Well #1 

1) Pipe#1_Cam1.mp4 

2) Pipe#1_SonarProfile.wmv 

3) Well#1 Side1 

4) Well#1 Side2 

 

➢ Well #2 

1) Pipe#2_Cam1.mp4 

2) Pipe#2_SonarProfile.wmv 

3) Well#2 Side1 

4) Well#2 Side2 Down to up 

 

➢ Well #3 

1) Pipe#3_Cam1.mp4 

2) Pipe#3_SonarProfile.wmv 

3) Well#3 Side1 

4) Well#3 Side2 Down to up 

 

➢ Well #4 

1) Pipe#4_Cam1.mp4 

2) Pipe#4_SonarProfile.wmv 

3) Well#4 Side1 

4) Well#4 Side2 Down to up 

 

➢ Well #5 

1) Pipe#5_Cam1.mp4 

2) Pipe#5_SonarProfile.wmv 

3) Well#5 Side1 

4) Well#5 Side2 Down to up 

 

The data may be downloaded using the following dropbox link: 

 

https://www.dropbox.com/sh/1qhqar144tqzqgv/AADfmR5x5vQAFcv2hTnRM2eVa?dl=0 
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APPENDIX B: Ash Level % for all Pipelines 

B.1   Data for % Ash-Level in Pipe #1 

Distance 
from Well 

Silt 
Height 

Silt Level Silt 
Volume 

  (MTR) (mm) (%) (m3) 

       

1.0 MTR 32 mm 3% 0.008 

cum 2.0 MTR 43 mm 4% 0.013 

cum 3.0 MTR 48 mm 4% 0.015 

cum 4.0 MTR 39 mm 3% 0.011 

cum 5.0 MTR 32 mm 3% 0.008 

cum 6.0 MTR 37 mm 3% 0.010 

cum 7.0 MTR 45 mm 4% 0.014 

cum 8.0 MTR 68 mm 6% 0.025 

cum 9.0 MTR 75 mm 6% 0.029 

cum 10.0 MTR 98 mm 8% 0.044 

cum 11.0 MTR 115 mm 10% 0.055 

cum 12.0 MTR 120 mm 10% 0.059 

cum 13.0 MTR 134 mm 11% 0.069 

cum 14.0 MTR 141 mm 12% 0.075 

cum 15.0 MTR 151 mm 13% 0.082 

cum 16.0 MTR 138 mm 12% 0.072 

cum 17.0 MTR 160 mm 13% 0.090 

cum 18.0 MTR 131 mm 11% 0.067 

cum 19.0 MTR 144 mm 12% 0.077 

cum 20.0 MTR 170 mm 14% 0.098 

cum 21.0 MTR 160 mm 13% 0.090 

cum 22.0 MTR 125 mm 10% 0.062 

cum 23.0 MTR 138 mm 12% 0.072 

cum 24.0 MTR 163 mm 14% 0.092 

cum 25.0 MTR 157 mm 13% 0.087 

cum 26.0 MTR 154 mm 13% 0.085 

cum 27.0 MTR 147 mm 12% 0.079 

cum 28.0 MTR 154 mm 13% 0.085 

cum 29.0 MTR 173 mm 14% 0.100 

cum 30.0 MTR 150 mm 13% 0.082 

cum 31.0 MTR 160 mm 13% 0.090 

cum 32.0 MTR 157 mm 13% 0.087 

cum 33.0 MTR 151 mm 13% 0.082 

cum 34.0 MTR 147 mm 12% 0.079 

35.0 MTR 144 mm 12% 0.077 

cum 36.0 MTR 154 mm 13% 0.085 

cum 
 

Distance 
from Well 

Silt 
Height 

Silt Level Silt 
Volume 

(MTR) (mm) (%) (m3) 

       

37.0 MTR 128 mm 11% 0.065 

cum 38.0 MTR 147 mm 12% 0.079 

cum 39.0 MTR 142 mm 12% 0.075 

cum 40.0 MTR 147 mm 12% 0.079 

cum 41.0 MTR 142 mm 12% 0.075 

cum 42.0 MTR 143 mm 12% 0.076 

cum 43.0 MTR 149 mm 12% 0.081 

cum 44.0 MTR 157 mm 13% 0.087 

cum 45.0 MTR 162 mm 14% 0.091 

cum 46.0 MTR 171 mm 14% 0.099 

cum 47.0 MTR 167 mm 14% 0.095 

cum 48.0 MTR 161 mm 13% 0.090 

cum 49.0 MTR 176 mm 15% 0.103 

cum 50.0 MTR 170 mm 14% 0.098 

cum 51.0 MTR 150 mm 13% 0.082 

cum 52.0 MTR 166 mm 14% 0.095 

cum 53.0 MTR 165 mm 14% 0.094 

cum 54.0 MTR 160 mm 13% 0.090 

cum 55.0 MTR 159 mm 13% 0.089 

cum 56.0 MTR 166 mm 14% 0.095 

cum 57.0 MTR 164 mm 14% 0.093 

cum 58.0 MTR 161 mm 13% 0.090 

cum 59.0 MTR 176 mm 15% 0.103 

cum 60.0 MTR 171 mm 14% 0.099 

cum 61.0 MTR 179 mm 15% 0.106 

cum 62.0 MTR 176 mm 15% 0.103 

cum 63.0 MTR 189 mm 16% 0.114 

cum 64.0 MTR 191 mm 16% 0.116 

cum 65.0 MTR 195 mm 16% 0.119 

cum 66.0 MTR 154 mm 13% 0.085 

cum 67.0 MTR 202 mm 17% 0.126 

cum 68.0 MTR 154 mm 13% 0.085 

cum 69.0 MTR 166 mm 14% 0.095 

cum 70.0 MTR 151 mm 13% 0.082 

cum 71.0 MTR 203 mm 17% 0.127 

cum 72.0 MTR 178 mm 15% 0.105 

cum 
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Distance 
from Well 

Silt 
Height 

Silt 
Level 

Silt Volume 

(MTR) (mm) (%) (m3) 

    

73.0 MTR 173 mm 14% 0.100 cum 

74.0 MTR 183 mm 15% 0.109 cum 

75.0 MTR 218 mm 18% 0.140 cum 

76.0 MTR 176 mm 15% 0.103 cum 

77.0 MTR 189 mm 16% 0.114 cum 

78.0 MTR 157 mm 13% 0.087 cum 

79.0 MTR 205 mm 17% 0.128 cum 

80.0 MTR 186 mm 16% 0.112 cum 

81.0 MTR 205 mm 17% 0.128 cum 

82.0 MTR 168 mm 14% 0.096 cum 

83.0 MTR 179 mm 15% 0.106 cum 

84.0 MTR 173 mm 14% 0.100 cum 

85.0 MTR 162 mm 14% 0.091 cum 

86.0 MTR 160 mm 13% 0.090 cum 

87.0 MTR 170 mm 14% 0.098 cum 

88.0 MTR 173 mm 14% 0.100 cum 

89.0 MTR 122 mm 10% 0.060 cum 

90.0 MTR 165 mm 14% 0.094 cum 

91.0 MTR 195 mm 16% 0.119 cum 

92.0 MTR 163 mm 14% 0.092 cum 

93.0 MTR 134 mm 11% 0.069 cum 

94.0 MTR 141 mm 12% 0.075 cum 

95.0 MTR 118 mm 10% 0.057 cum 

96.0 MTR 154 mm 13% 0.085 cum 

97.0 MTR 163 mm 14% 0.092 cum 

98.0 MTR 156 mm 13% 0.086 cum 

99.0 MTR 124 mm 10% 0.062 cum 

100.0 MTR 137 mm 11% 0.071 cum 

101.0 MTR 141 mm 12% 0.075 cum 

102.0 MTR 122 mm 10% 0.060 cum 

103.0 MTR 127 mm 11% 0.064 cum 

104.0 MTR 134 mm 11% 0.069 cum 

105.0 MTR 147 mm 12% 0.079 cum 

106.0 MTR 115 mm 10% 0.055 cum 

107.0 MTR 144 mm 12% 0.077 cum 

108.0 MTR 163 mm 14% 0.092 cum 

109.0 MTR 195 mm 16% 0.119 cum 

110.0 MTR 128 mm 11% 0.065 cum 

111.0 MTR 208 mm 17% 0.131 cum 

112.0 MTR 170 mm 14% 0.098 cum 

113.0 MTR 

 

195 mm 16% 0.119 cum 

114.0 MTR 154 mm 13% 0.085 cum 
 

Distance 
from Well 

Silt 
Height 

Silt 
Level 

Silt 
Volume 

(MTR) (mm) (%) (m3) 

        

115.0 MTR 176 mm 15% 0.103 cum 

116.0 MTR 224 mm 19% 0.146 cum 

117.0 MTR 138 mm 12% 0.072 cum 

118.0 MTR 214 mm 18% 0.137 cum 

119.0 MTR 118 mm 10% 0.057 cum 

120.0 MTR 192 mm 16% 0.117 cum 

121.0 MTR 131 mm 11% 0.067 cum 

122.0 MTR 176 mm 15% 0.103 cum 

123.0 MTR 215 mm 18% 0.138 cum 

124.0 MTR 166 mm 14% 0.095 cum 

125.0 MTR 160 mm 13% 0.090 cum 

126.0 MTR 202 mm 17% 0.126 cum 

127.0 MTR 182 mm 15% 0.108 cum 

128.0 MTR 179 mm 15% 0.106 cum 

129.0 MTR 162 mm 14% 0.091 cum 

130.0 MTR 154 mm 13% 0.085 cum 

131.0 MTR 134 mm 11% 0.069 cum 

132.0 MTR 157 mm 13% 0.087 cum 

133.0 MTR 218 mm 18% 0.140 cum 

134.0 MTR 141 mm 12% 0.075 cum 

135.0 MTR 147 mm 12% 0.079 cum 

136.0 MTR 125 mm 10% 0.062 cum 

137.0 MTR 198 mm 17% 0.122 cum 

138.0 MTR 154 mm 13% 0.085 cum 

139.0 MTR 115 mm 10% 0.055 cum 

140.0 MTR 109 mm 9% 0.051 cum 

141.0 MTR 115 mm 10% 0.055 cum 

142.0 MTR 131 mm 11% 0.067 cum 

143.0 MTR 157 mm 13% 0.087 cum 

144.0 MTR 150 mm 13% 0.082 cum 

145.0 MTR 131 mm 11% 0.067 cum 

146.0 MTR 141 mm 12% 0.075 cum 

147.0 MTR 112 mm 9% 0.053 cum 

148.0 MTR 138 mm 12% 0.072 cum 

149.0 MTR 160 mm 13% 0.090 cum 

150.0 MTR 157 mm 13% 0.087 cum 

151.0 MTR 134 mm 11% 0.069 cum 

152.0 MTR 128 mm 11% 0.065 cum 

153.0 MTR 144 mm 12% 0.077 cum 

154.0 MTR 90 mm 8% 0.039 cum 

155.0 MTR 90 mm 8% 0.039 cum 
 

67



[ROBOTIC INSPECTION OF WATER ESCAPE STRUCTURE AND 
DECANTING PIPELINES FOR V-2 ASH DYKE OF VINDHYACHAL STPS, 

NTPC] May 29, 2021 

 

27 projects@dsirobotics.com| DIGITAL SURVEILLANCE INC. 

 

B.2   Data for % Ash-Level in Pipe #2 
Distance 

from Well 
Silt 

Height 
Silt Level Silt 

Volume 

  (MTR) (mm) (%) (m3) 

       

1.0 MTR 282 mm 24% 0.203 

cum 2.0 MTR 490 mm 41% 0.434 

cum 3.0 MTR 442 mm 37% 0.378 

cum 4.0 MTR 495 mm 41% 0.440 

cum 5.0 MTR 307 mm 26% 0.228 

cum 6.0 MTR 320 mm 27% 0.242 

cum 7.0 MTR 318 mm 27% 0.240 

cum 8.0 MTR 320 mm 27% 0.242 

cum 9.0 MTR 395 mm 33% 0.324 

cum 10.0 MTR 398 mm 33% 0.328 

cum 11.0 MTR 358 mm 30% 0.283 

cum 12.0 MTR 358 mm 30% 0.283 

cum 13.0 MTR 360 mm 30% 0.285 

cum 14.0 MTR 360 mm 30% 0.285 

cum 15.0 MTR 426 mm 36% 0.360 

cum 16.0 MTR 425 mm 35% 0.359 

cum 17.0 MTR 420 mm 35% 0.353 

cum 18.0 MTR 415 mm 35% 0.347 

cum 19.0 MTR 410 mm 34% 0.341 

cum 20.0 MTR 400 mm 33% 0.330 

cum 21.0 MTR 405 mm 34% 0.336 

cum 22.0 MTR 400 mm 33% 0.330 

cum 23.0 MTR 400 mm 33% 0.330 

cum 24.0 MTR 380 mm 32% 0.308 

cum 25.0 MTR 350 mm 29% 0.274 

cum 26.0 MTR 325 mm 27% 0.247 

cum 27.0 MTR 325 mm 27% 0.247 

cum 28.0 MTR 335 mm 28% 0.258 

cum 29.0 MTR 335 mm 28% 0.258 

cum 30.0 MTR 340 mm 28% 0.264 

cum 31.0 MTR 310 mm 26% 0.232 

cum 32.0 MTR 300 mm 25% 0.221 

cum 33.0 MTR 310 mm 26% 0.232 

cum 34.0 MTR 280 mm 23% 0.201 

cum 35.0 MTR 325 mm 27% 0.247 

cum 36.0 MTR 330 mm 28% 0.253 

cum 37.0 MTR 290 mm 24% 0.211 

cum 38.0 MTR 282 mm 24% 0.203 

cum 39.0 MTR 282 mm 24% 0.203 

cum 
 

Distance 
from Well 

Silt 
Height 

Silt Level Silt 
Volume 

(MTR) (mm) (%) (m3) 

       

40.0 MTR 250 mm 21% 0.171 

cum 41.0 MTR 248 mm 21% 0.169 

cum 42.0 MTR 250 mm 21% 0.171 

cum 43.0 MTR 260 mm 22% 0.181 

cum 44.0 MTR 240 mm 20% 0.161 

cum 45.0 MTR 215 mm 18% 0.138 

cum 46.0 MTR 215 mm 18% 0.138 

cum 47.0 MTR 210 mm 18% 0.133 

cum 48.0 MTR 250 mm 21% 0.171 

cum 49.0 MTR 250 mm 21% 0.171 

cum 50.0 MTR 326 mm 27% 0.249 

cum 51.0 MTR 336 mm 28% 0.259 

cum 52.0 MTR 311 mm 26% 0.233 

cum 53.0 MTR 310 mm 26% 0.232 

cum 54.0 MTR 291 mm 24% 0.212 

cum 55.0 MTR 280 mm 23% 0.201 

cum 56.0 MTR 256 mm 21% 0.177 

cum 57.0 MTR 250 mm 21% 0.171 

cum 58.0 MTR 250 mm 21% 0.171 

cum 59.0 MTR 256 mm 21% 0.177 

cum 60.0 MTR 260 mm 22% 0.181 

cum 61.0 MTR 264 mm 22% 0.184 

cum 62.0 MTR 270 mm 23% 0.190 

cum 63.0 MTR 240 mm 20% 0.161 

cum 64.0 MTR 216 mm 18% 0.138 

cum 65.0 MTR 243 mm 20% 0.164 

cum 66.0 MTR 253 mm 21% 0.174 

cum 67.0 MTR 291 mm 24% 0.212 

cum 68.0 MTR 291 mm 24% 0.212 

cum 69.0 MTR 290 mm 24% 0.211 

cum 70.0 MTR 291 mm 24% 0.212 

cum 71.0 MTR 291 mm 24% 0.212 

cum 72.0 MTR 253 mm 21% 0.174 

cum 73.0 MTR 220 mm 18% 0.142 

cum 74.0 MTR 220 mm 18% 0.142 

cum 75.0 MTR 211 mm 18% 0.134 

cum 76.0 MTR 211 mm 18% 0.134 

cum 77.0 MTR 210 mm 18% 0.133 

cum 78.0 MTR 210 mm 18% 0.133 

cum 
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Distance 
from Well 

Silt 
Height 

Silt 
Level 

Silt Volume 

(MTR) (mm) (%) (m3) 

        

79.0 MTR 160 mm 13% 0.090 cum 

80.0 MTR 109 mm 9% 0.051 cum 

81.0 MTR 106 mm 9% 0.049 cum 

82.0 MTR 105 mm 9% 0.048 cum 

83.0 MTR 102 mm 9% 0.046 cum 

84.0 MTR 90 mm 8% 0.039 cum 

85.0 MTR 70 mm 6% 0.027 cum 

86.0 MTR 70 mm 6% 0.027 cum 

87.0 MTR 90 mm 8% 0.039 cum 

88.0 MTR 110 mm 9% 0.052 cum 

89.0 MTR 125 mm 10% 0.062 cum 

90.0 MTR 140 mm 12% 0.074 cum 

91.0 MTR 180 mm 15% 0.106 cum 

92.0 MTR 200 mm 17% 0.124 cum 

93.0 MTR 200 mm 17% 0.124 cum 

94.0 MTR 210 mm 18% 0.133 cum 

95.0 MTR 211 mm 18% 0.134 cum 

96.0 MTR 200 mm 17% 0.124 cum 

97.0 MTR 200 mm 17% 0.124 cum 

98.0 MTR 210 mm 18% 0.133 cum 

99.0 MTR 205 mm 17% 0.128 cum 

100.0 MTR 170 mm 14% 0.098 cum 

101.0 MTR 170 mm 14% 0.098 cum 

102.0 MTR 170 mm 14% 0.098 cum 

103.0 MTR 170 mm 14% 0.098 cum 

104.0 MTR 180 mm 15% 0.106 cum 

105.0 MTR 168 mm 14% 0.096 cum 

106.0 MTR 160 mm 13% 0.090 cum 

107.0 MTR 160 mm 13% 0.090 cum 

108.0 MTR 170 mm 14% 0.098 cum 

109.0 MTR 180 mm 15% 0.106 cum 

110.0 MTR 195 mm 16% 0.119 cum 

111.0 MTR 210 mm 18% 0.133 cum 

112.0 MTR 214 mm 18% 0.137 cum 

113.0 MTR 210 mm 18% 0.133 cum 

114.0 MTR 210 mm 18% 0.133 cum 

115.0 MTR 205 mm 17% 0.128 cum 

116.0 MTR 205 mm 17% 0.128 cum 

117.0 MTR 208 mm 17% 0.131 cum 

118.0 MTR 208 mm 17% 0.131 cum 

119.0 MTR 210 mm 18% 0.133 cum 
 

Distance 
from Well 

Silt 
Height 

Silt 
Level 

Silt 
Volume 

(MTR) (mm) (%) (m3) 

        

120.0 MTR 210 mm 18% 0.133 cum 

121.0 MTR 210 mm 18% 0.133 cum 

122.0 MTR 210 mm 18% 0.133 cum 

123.0 MTR 208 mm 17% 0.131 cum 

124.0 MTR 175 mm 15% 0.102 cum 

125.0 MTR 172 mm 14% 0.100 cum 

126.0 MTR 150 mm 13% 0.082 cum 

127.0 MTR 130 mm 11% 0.066 cum 

128.0 MTR 60 mm 5% 0.021 cum 

129.0 MTR 70 mm 6% 0.027 cum 

130.0 MTR 93 mm 8% 0.040 cum 

131.0 MTR 100 mm 8% 0.045 cum 

132.0 MTR 80 mm 7% 0.032 cum 

133.0 MTR 82 mm 7% 0.034 cum 

134.0 MTR 79 mm 7% 0.032 cum 

135.0 MTR 113 mm 9% 0.054 cum 

136.0 MTR 88 mm 7% 0.037 cum 

137.0 MTR 52 mm 4% 0.017 cum 

138.0 MTR 25 mm 2% 0.006 cum 

139.0 MTR 25 mm 2% 0.006 cum 

140.0 MTR 55 mm 5% 0.019 cum 

141.0 MTR 60 mm 5% 0.021 cum 

142.0 MTR 65 mm 5% 0.024 cum 

143.0 MTR 40 mm 3% 0.012 cum 

144.0 MTR 60 mm 5% 0.021 cum 

145.0 MTR 42 mm 4% 0.012 cum 

146.0 MTR 42 mm 4% 0.012 cum 

147.0 MTR 20 mm 2% 0.004 cum 

148.0 MTR 20 mm 2% 0.004 cum 

149.0 MTR 20 mm 2% 0.004 cum 

150.0 MTR 19 mm 2% 0.004 cum 

151.0 MTR 30 mm 3% 0.008 cum 

152.0 MTR 81 mm 7% 0.033 cum 

153.0 MTR 157 mm 13% 0.087 cum 

154.0 MTR 216 mm 18% 0.138 cum 

155.0 MTR 269 mm 22% 0.189 cum 
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B.3   Data for % Ash-Level in Pipe #3 
Distance 

from Well 
Silt 

Height 
Silt Level Silt 

Volume 

  (MTR) (mm) (%) (m3) 

       

1.0 MTR 0 mm 0% 0.000 

cum 2.0 MTR 102 mm 9% 0.046 

cum 3.0 MTR 84 mm 7% 0.035 

cum 4.0 MTR 111 mm 9% 0.052 

cum 5.0 MTR 173 mm 14% 0.100 

cum 6.0 MTR 189 mm 16% 0.114 

cum 7.0 MTR 247 mm 21% 0.168 

cum 8.0 MTR 274 mm 23% 0.194 

cum 9.0 MTR 275 mm 23% 0.196 

cum 10.0 MTR 314 mm 26% 0.236 

cum 11.0 MTR 342 mm 29% 0.266 

cum 12.0 MTR 387 mm 32% 0.315 

cum 13.0 MTR 390 mm 33% 0.319 

cum 14.0 MTR 390 mm 33% 0.319 

cum 15.0 MTR 387 mm 32% 0.315 

cum 16.0 MTR 374 mm 31% 0.301 

cum 17.0 MTR 319 mm 27% 0.241 

cum 18.0 MTR 375 mm 31% 0.302 

cum 19.0 MTR 370 mm 31% 0.296 

cum 20.0 MTR 410 mm 34% 0.341 

cum 21.0 MTR 406 mm 34% 0.337 

cum 22.0 MTR 405 mm 34% 0.336 

cum 23.0 MTR 402 mm 34% 0.332 

cum 24.0 MTR 384 mm 32% 0.312 

cum 25.0 MTR 410 mm 34% 0.341 

cum 26.0 MTR 425 mm 35% 0.359 

cum 27.0 MTR 394 mm 33% 0.323 

cum 28.0 MTR 406 mm 34% 0.337 

cum 29.0 MTR 384 mm 32% 0.312 

cum 30.0 MTR 384 mm 32% 0.312 

cum 31.0 MTR 310 mm 26% 0.232 

cum 32.0 MTR 410 mm 34% 0.341 

cum 33.0 MTR 410 mm 34% 0.341 

cum 34.0 MTR 387 mm 32% 0.315 

cum 35.0 MTR 365 mm 30% 0.291 

cum 36.0 MTR 384 mm 32% 0.312 

cum 37.0 MTR 370 mm 31% 0.296 

cum 38.0 MTR 362 mm 30% 0.288 

cum 39.0 MTR 349 mm 29% 0.273 

cum 
 

Distance 
from Well 

Silt 
Height 

Silt Level Silt 
Volume 

(MTR) (mm) (%) (m3) 

       

40.0 MTR 350 mm 29% 0.274 

cum 41.0 MTR 380 mm 32% 0.308 

cum 42.0 MTR 384 mm 32% 0.312 

cum 43.0 MTR 384 mm 32% 0.312 

cum 44.0 MTR 359 mm 30% 0.284 

cum 45.0 MTR 359 mm 30% 0.284 

cum 46.0 MTR 301 mm 25% 0.222 

cum 47.0 MTR 280 mm 23% 0.201 

cum 48.0 MTR 270 mm 23% 0.190 

cum 49.0 MTR 250 mm 21% 0.171 

cum 50.0 MTR 301 mm 25% 0.222 

cum 51.0 MTR 300 mm 25% 0.221 

cum 52.0 MTR 298 mm 25% 0.219 

cum 53.0 MTR 298 mm 25% 0.219 

cum 54.0 MTR 301 mm 25% 0.222 

cum 55.0 MTR 275 mm 23% 0.196 

cum 56.0 MTR 250 mm 21% 0.171 

cum 57.0 MTR 250 mm 21% 0.171 

cum 58.0 MTR 254 mm 21% 0.175 

cum 59.0 MTR 263 mm 22% 0.183 

cum 60.0 MTR 243 mm 20% 0.164 

cum 61.0 MTR 240 mm 20% 0.161 

cum 62.0 MTR 235 mm 20% 0.156 

cum 63.0 MTR 240 mm 20% 0.161 

cum 64.0 MTR 227 mm 19% 0.149 

cum 65.0 MTR 218 mm 18% 0.140 

cum 66.0 MTR 218 mm 18% 0.140 

cum 67.0 MTR 208 mm 17% 0.131 

cum 68.0 MTR 192 mm 16% 0.117 

cum 69.0 MTR 185 mm 15% 0.111 

cum 70.0 MTR 180 mm 15% 0.106 

cum 71.0 MTR 180 mm 15% 0.106 

cum 72.0 MTR 185 mm 15% 0.111 

cum 73.0 MTR 189 mm 16% 0.114 

cum 74.0 MTR 190 mm 16% 0.115 

cum 75.0 MTR 190 mm 16% 0.115 

cum 76.0 MTR 135 mm 11% 0.070 

cum 77.0 MTR 135 mm 11% 0.070 

cum 78.0 MTR 140 mm 12% 0.074 

cum 
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Distance 
from Well 

Silt 
Height 

Silt 
Level 

Silt Volume 

(MTR) (mm) (%) (m3) 

        

79.0 MTR 141 mm 12% 0.075 cum 

80.0 MTR 176 mm 15% 0.103 cum 

81.0 MTR 147 mm 12% 0.079 cum 

82.0 MTR 138 mm 12% 0.072 cum 

83.0 MTR 192 mm 16% 0.117 cum 

84.0 MTR 192 mm 16% 0.117 cum 

85.0 MTR 163 mm 14% 0.092 cum 

86.0 MTR 163 mm 14% 0.092 cum 

87.0 MTR 165 mm 14% 0.094 cum 

88.0 MTR 159 mm 13% 0.089 cum 

89.0 MTR 160 mm 13% 0.090 cum 

90.0 MTR 160 mm 13% 0.090 cum 

91.0 MTR 140 mm 12% 0.074 cum 

92.0 MTR 140 mm 12% 0.074 cum 

93.0 MTR 147 mm 12% 0.079 cum 

94.0 MTR 130 mm 11% 0.066 cum 

95.0 MTR 120 mm 10% 0.059 cum 

96.0 MTR 115 mm 10% 0.055 cum 

97.0 MTR 135 mm 11% 0.070 cum 

98.0 MTR 132 mm 11% 0.068 cum 

99.0 MTR 140 mm 12% 0.074 cum 

100.0 MTR 138 mm 12% 0.072 cum 

101.0 MTR 140 mm 12% 0.074 cum 

102.0 MTR 138 mm 12% 0.072 cum 

103.0 MTR 138 mm 12% 0.072 cum 

104.0 MTR 140 mm 12% 0.074 cum 

105.0 MTR 109 mm 9% 0.051 cum 

106.0 MTR 109 mm 9% 0.051 cum 

107.0 MTR 109 mm 9% 0.051 cum 

108.0 MTR 109 mm 9% 0.051 cum 

109.0 MTR 110 mm 9% 0.052 cum 

110.0 MTR 103 mm 9% 0.047 cum 

111.0 MTR 103 mm 9% 0.047 cum 

112.0 MTR 105 mm 9% 0.048 cum 

113.0 MTR 110 mm 9% 0.052 cum 

114.0 MTR 119 mm 10% 0.058 cum 

115.0 MTR 128 mm 11% 0.065 cum 

116.0 MTR 120 mm 10% 0.059 cum 

117.0 MTR 107 mm 9% 0.050 cum 

118.0 MTR 112 mm 9% 0.053 cum 

119.0 MTR 112 mm 9% 0.053 cum 
 

Distance 
from Well 

Silt 
Height 

Silt 
Level 

Silt 
Volume 

(MTR) (mm) (%) (m3) 

        

120.0 MTR 112 mm 9% 0.053 cum 

121.0 MTR 110 mm 9% 0.052 cum 

122.0 MTR 106 mm 9% 0.049 cum 

123.0 MTR 100 mm 8% 0.045 cum 

124.0 MTR 105 mm 9% 0.048 cum 

125.0 MTR 112 mm 9% 0.053 cum 

126.0 MTR 90 mm 8% 0.039 cum 

127.0 MTR 87 mm 7% 0.037 cum 

128.0 MTR 95 mm 8% 0.042 cum 

129.0 MTR 99 mm 8% 0.044 cum 

130.0 MTR 141 mm 12% 0.075 cum 

131.0 MTR 141 mm 12% 0.075 cum 

132.0 MTR 100 mm 8% 0.045 cum 

133.0 MTR 105 mm 9% 0.048 cum 

134.0 MTR 120 mm 10% 0.059 cum 

135.0 MTR 135 mm 11% 0.070 cum 

136.0 MTR 138 mm 12% 0.072 cum 

137.0 MTR 130 mm 11% 0.066 cum 

138.0 MTR 129 mm 11% 0.065 cum 

139.0 MTR 134 mm 11% 0.069 cum 

140.0 MTR 134 mm 11% 0.069 cum 

141.0 MTR 160 mm 13% 0.090 cum 

142.0 MTR 160 mm 13% 0.090 cum 

143.0 MTR 144 mm 12% 0.077 cum 

144.0 MTR 140 mm 12% 0.074 cum 

145.0 MTR 144 mm 12% 0.077 cum 

146.0 MTR 144 mm 12% 0.077 cum 

147.0 MTR 144 mm 12% 0.077 cum 

148.0 MTR 189 mm 16% 0.114 cum 

149.0 MTR 186 mm 16% 0.112 cum 

150.0 MTR 234 mm 20% 0.155 cum 

151.0 MTR 240 mm 20% 0.161 cum 

152.0 MTR 240 mm 20% 0.161 cum 

153.0 MTR 239 mm 20% 0.160 cum 

154.0 MTR 239 mm 20% 0.160 cum 

155.0 MTR 216 mm 18% 0.138 cum 
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B.4   Data for % Ash-Level in Pipe #4 
Distance 

from Well 
Silt 

Height 
Silt Level Silt 

Volume 

  (MTR) (mm) (%) (m3) 

       

1.0 MTR 23 mm 2% 0.005 

cum 2.0 MTR 128 mm 11% 0.065 

cum 3.0 MTR 115 mm 10% 0.055 

cum 4.0 MTR 134 mm 11% 0.069 

cum 5.0 MTR 128 mm 11% 0.065 

cum 6.0 MTR 123 mm 10% 0.061 

cum 7.0 MTR 118 mm 10% 0.057 

cum 8.0 MTR 106 mm 9% 0.049 

cum 9.0 MTR 102 mm 9% 0.046 

cum 10.0 MTR 109 mm 9% 0.051 

cum 11.0 MTR 99 mm 8% 0.044 

cum 12.0 MTR 112 mm 9% 0.053 

cum 13.0 MTR 224 mm 19% 0.146 

cum 14.0 MTR 186 mm 16% 0.112 

cum 15.0 MTR 189 mm 16% 0.114 

cum 16.0 MTR 202 mm 17% 0.126 

cum 17.0 MTR 157 mm 13% 0.087 

cum 18.0 MTR 259 mm 22% 0.180 

cum 19.0 MTR 275 mm 23% 0.196 

cum 20.0 MTR 250 mm 21% 0.171 

cum 21.0 MTR 253 mm 21% 0.174 

cum 22.0 MTR 157 mm 13% 0.087 

cum 23.0 MTR 134 mm 11% 0.069 

cum 24.0 MTR 159 mm 13% 0.089 

cum 25.0 MTR 224 mm 19% 0.146 

cum 26.0 MTR 154 mm 13% 0.085 

cum 27.0 MTR 179 mm 15% 0.106 

cum 28.0 MTR 256 mm 21% 0.177 

cum 29.0 MTR 243 mm 20% 0.164 

cum 30.0 MTR 211 mm 18% 0.134 

cum 31.0 MTR 202 mm 17% 0.126 

cum 32.0 MTR 198 mm 17% 0.122 

cum 33.0 MTR 184 mm 15% 0.110 

cum 34.0 MTR 178 mm 15% 0.105 

cum 35.0 MTR 189 mm 16% 0.114 

cum 36.0 MTR 172 mm 14% 0.100 

cum 37.0 MTR 167 mm 14% 0.095 

cum 38.0 MTR 134 mm 11% 0.069 

cum 39.0 MTR 74 mm 6% 0.029 

cum 
 

Distance 
from Well 

Silt 
Height 

Silt Level Silt 
Volume 

(MTR) (mm) (%) (m3) 

       

40.0 MTR 123 mm 10% 0.061 

cum 41.0 MTR 138 mm 12% 0.072 

cum 42.0 MTR 154 mm 13% 0.085 

cum 43.0 MTR 166 mm 14% 0.095 

cum 44.0 MTR 179 mm 15% 0.106 

cum 45.0 MTR 205 mm 17% 0.128 

cum 46.0 MTR 196 mm 16% 0.120 

cum 47.0 MTR 205 mm 17% 0.128 

cum 48.0 MTR 174 mm 15% 0.101 

cum 49.0 MTR 154 mm 13% 0.085 

cum 50.0 MTR 170 mm 14% 0.098 

cum 51.0 MTR 189 mm 16% 0.114 

cum 52.0 MTR 221 mm 18% 0.143 

cum 53.0 MTR 202 mm 17% 0.126 

cum 54.0 MTR 207 mm 17% 0.130 

cum 55.0 MTR 214 mm 18% 0.137 

cum 56.0 MTR 209 mm 17% 0.132 

cum 57.0 MTR 221 mm 18% 0.143 

cum 58.0 MTR 205 mm 17% 0.128 

cum 59.0 MTR 214 mm 18% 0.137 

cum 60.0 MTR 186 mm 16% 0.112 

cum 61.0 MTR 185 mm 15% 0.111 

cum 62.0 MTR 176 mm 15% 0.103 

cum 63.0 MTR 192 mm 16% 0.117 

cum 64.0 MTR 205 mm 17% 0.128 

cum 65.0 MTR 173 mm 14% 0.100 

cum 66.0 MTR 156 mm 13% 0.086 

cum 67.0 MTR 189 mm 16% 0.114 

cum 68.0 MTR 162 mm 14% 0.091 

cum 69.0 MTR 173 mm 14% 0.100 

cum 70.0 MTR 198 mm 17% 0.122 

cum 71.0 MTR 154 mm 13% 0.085 

cum 72.0 MTR 173 mm 14% 0.100 

cum 73.0 MTR 212 mm 18% 0.135 

cum 74.0 MTR 215 mm 18% 0.138 

cum 75.0 MTR 234 mm 20% 0.155 

cum 76.0 MTR 237 mm 20% 0.158 

cum 77.0 MTR 233 mm 19% 0.154 

cum 78.0 MTR 241 mm 20% 0.162 

cum 
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Distance 
from Well 

Silt 
Height 

Silt 
Level 

Silt Volume 

(MTR) (mm) (%) (m3) 

        

79.0 MTR 253 mm 21% 0.174 cum 

80.0 MTR 195 mm 16% 0.119 cum 

81.0 MTR 191 mm 16% 0.116 cum 

82.0 MTR 169 mm 14% 0.097 cum 

83.0 MTR 134 mm 11% 0.069 cum 

84.0 MTR 163 mm 14% 0.092 cum 

85.0 MTR 170 mm 14% 0.098 cum 

86.0 MTR 178 mm 15% 0.105 cum 

87.0 MTR 189 mm 16% 0.114 cum 

88.0 MTR 167 mm 14% 0.095 cum 

89.0 MTR 183 mm 15% 0.109 cum 

90.0 MTR 166 mm 14% 0.095 cum 

91.0 MTR 134 mm 11% 0.069 cum 

92.0 MTR 121 mm 10% 0.060 cum 

93.0 MTR 157 mm 13% 0.087 cum 

94.0 MTR 172 mm 14% 0.100 cum 

95.0 MTR 182 mm 15% 0.108 cum 

96.0 MTR 173 mm 14% 0.100 cum 

97.0 MTR 143 mm 12% 0.076 cum 

98.0 MTR 157 mm 13% 0.087 cum 

99.0 MTR 118 mm 10% 0.057 cum 

100.0 MTR 134 mm 11% 0.069 cum 

101.0 MTR 127 mm 11% 0.064 cum 

102.0 MTR 134 mm 11% 0.069 cum 

103.0 MTR 156 mm 13% 0.086 cum 

104.0 MTR 129 mm 11% 0.065 cum 

105.0 MTR 144 mm 12% 0.077 cum 

106.0 MTR 183 mm 15% 0.109 cum 

107.0 MTR 196 mm 16% 0.120 cum 

108.0 MTR 208 mm 17% 0.131 cum 

109.0 MTR 147 mm 12% 0.079 cum 

110.0 MTR 170 mm 14% 0.098 cum 

111.0 MTR 168 mm 14% 0.096 cum 

112.0 MTR 134 mm 11% 0.069 cum 

113.0 MTR 192 mm 16% 0.117 cum 

114.0 MTR 139 mm 12% 0.073 cum 

115.0 MTR 165 mm 14% 0.094 cum 

116.0 MTR 171 mm 14% 0.099 cum 

117.0 MTR 186 mm 16% 0.112 cum 

118.0 MTR 169 mm 14% 0.097 cum 

119.0 MTR 138 mm 12% 0.072 cum 
 

Distance 
from Well 

Silt 
Height 

Silt 
Level 

Silt 
Volume 

(MTR) (mm) (%) (m3) 

        

120.0 MTR 155 mm 13% 0.086 cum 

121.0 MTR 120 mm 10% 0.059 cum 

122.0 MTR 119 mm 10% 0.058 cum 

123.0 MTR 158 mm 13% 0.088 cum 

124.0 MTR 179 mm 15% 0.106 cum 

125.0 MTR 190 mm 16% 0.115 cum 

126.0 MTR 181 mm 15% 0.107 cum 

127.0 MTR 189 mm 16% 0.114 cum 

128.0 MTR 190 mm 16% 0.115 cum 

129.0 MTR 192 mm 16% 0.117 cum 

130.0 MTR 215 mm 18% 0.138 cum 

131.0 MTR 205 mm 17% 0.128 cum 

132.0 MTR 198 mm 17% 0.122 cum 

133.0 MTR 156 mm 13% 0.086 cum 

134.0 MTR 144 mm 12% 0.077 cum 

135.0 MTR 145 mm 12% 0.078 cum 

136.0 MTR 163 mm 14% 0.092 cum 

137.0 MTR 178 mm 15% 0.105 cum 

138.0 MTR 195 mm 16% 0.119 cum 

139.0 MTR 224 mm 19% 0.146 cum 

140.0 MTR 167 mm 14% 0.095 cum 

141.0 MTR 157 mm 13% 0.087 cum 

142.0 MTR 178 mm 15% 0.105 cum 

143.0 MTR 191 mm 16% 0.116 cum 

144.0 MTR 223 mm 19% 0.145 cum 

145.0 MTR 247 mm 21% 0.168 cum 

146.0 MTR 238 mm 20% 0.159 cum 

147.0 MTR 229 mm 19% 0.151 cum 

148.0 MTR 221 mm 18% 0.143 cum 

149.0 MTR 241 mm 20% 0.162 cum 

150.0 MTR 253 mm 21% 0.174 cum 

151.0 MTR 231 mm 19% 0.152 cum 

152.0 MTR 190 mm 16% 0.115 cum 

153.0 MTR 192 mm 16% 0.117 cum 

154.0 MTR 181 mm 15% 0.107 cum 

155.0 MTR 176 mm 15% 0.103 cum 
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B.5   Data for % Ash-Level in Pipe #5 
Distance 

from Well 
Silt 

Height 
Silt Level Silt 

Volume 

  (MTR) (mm) (%) (m3) 

       

1.0 MTR 145 mm 12% 0.078 

cum 2.0 MTR 145 mm 12% 0.078 

cum 3.0 MTR 160 mm 13% 0.090 

cum 4.0 MTR 165 mm 14% 0.094 

cum 5.0 MTR 165 mm 14% 0.094 

cum 6.0 MTR 423 mm 35% 0.356 

cum 7.0 MTR 429 mm 36% 0.363 

cum 8.0 MTR 422 mm 35% 0.355 

cum 9.0 MTR 400 mm 33% 0.330 

cum 10.0 MTR 378 mm 32% 0.305 

cum 11.0 MTR 243 mm 20% 0.164 

cum 12.0 MTR 243 mm 20% 0.164 

cum 13.0 MTR 246 mm 21% 0.167 

cum 14.0 MTR 246 mm 21% 0.167 

cum 15.0 MTR 253 mm 21% 0.174 

cum 16.0 MTR 288 mm 24% 0.209 

cum 17.0 MTR 273 mm 23% 0.193 

cum 18.0 MTR 269 mm 22% 0.189 

cum 19.0 MTR 260 mm 22% 0.181 

cum 20.0 MTR 256 mm 21% 0.177 

cum 21.0 MTR 246 mm 21% 0.167 

cum 22.0 MTR 300 mm 25% 0.221 

cum 23.0 MTR 280 mm 23% 0.201 

cum 24.0 MTR 335 mm 28% 0.258 

cum 25.0 MTR 426 mm 36% 0.360 

cum 26.0 MTR 440 mm 37% 0.376 

cum 27.0 MTR 235 mm 20% 0.156 

cum 28.0 MTR 234 mm 20% 0.155 

cum 29.0 MTR 234 mm 20% 0.155 

cum 30.0 MTR 234 mm 20% 0.155 

cum 31.0 MTR 237 mm 20% 0.158 

cum 32.0 MTR 237 mm 20% 0.158 

cum 33.0 MTR 240 mm 20% 0.161 

cum 34.0 MTR 240 mm 20% 0.161 

cum 35.0 MTR 221 mm 18% 0.143 

cum 36.0 MTR 231 mm 19% 0.152 

cum 37.0 MTR 201 mm 17% 0.125 

cum 38.0 MTR 151 mm 13% 0.082 

cum 39.0 MTR 170 mm 14% 0.098 

cum 
 

Distance 
from Well 

Silt 
Height 

Silt Level Silt 
Volume 

(MTR) (mm) (%) (m3) 

       

40.0 MTR 165 mm 14% 0.094 

cum 41.0 MTR 140 mm 12% 0.074 

cum 42.0 MTR 160 mm 13% 0.090 

cum 43.0 MTR 160 mm 13% 0.090 

cum 44.0 MTR 195 mm 16% 0.119 

cum 45.0 MTR 190 mm 16% 0.115 

cum 46.0 MTR 170 mm 14% 0.098 

cum 47.0 MTR 165 mm 14% 0.094 

cum 48.0 MTR 139 mm 12% 0.073 

cum 49.0 MTR 135 mm 11% 0.070 

cum 50.0 MTR 135 mm 11% 0.070 

cum 51.0 MTR 120 mm 10% 0.059 

cum 52.0 MTR 157 mm 13% 0.087 

cum 53.0 MTR 160 mm 13% 0.090 

cum 54.0 MTR 150 mm 13% 0.082 

cum 55.0 MTR 100 mm 8% 0.045 

cum 56.0 MTR 105 mm 9% 0.048 

cum 57.0 MTR 135 mm 11% 0.070 

cum 58.0 MTR 138 mm 12% 0.072 

cum 59.0 MTR 115 mm 10% 0.055 

cum 60.0 MTR 135 mm 11% 0.070 

cum 61.0 MTR 150 mm 13% 0.082 

cum 62.0 MTR 138 mm 12% 0.072 

cum 63.0 MTR 143 mm 12% 0.076 

cum 64.0 MTR 103 mm 9% 0.047 

cum 65.0 MTR 81 mm 7% 0.033 

cum 66.0 MTR 74 mm 6% 0.029 

cum 67.0 MTR 86 mm 7% 0.036 

cum 68.0 MTR 84 mm 7% 0.035 

cum 69.0 MTR 74 mm 6% 0.029 

cum 70.0 MTR 80 mm 7% 0.032 

cum 71.0 MTR 54 mm 5% 0.018 

cum 72.0 MTR 51 mm 4% 0.017 

cum 73.0 MTR 160 mm 13% 0.090 

cum 74.0 MTR 189 mm 16% 0.114 

cum 75.0 MTR 157 mm 13% 0.087 

cum 76.0 MTR 96 mm 8% 0.042 

cum 77.0 MTR 55 mm 5% 0.019 

cum 78.0 MTR 58 mm 5% 0.020 

cum 
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Distance 
from Well 

Silt 
Height 

Silt 
Level 

Silt Volume 

(MTR) (mm) (%) (m3) 

        

79.0 MTR 61 mm 5% 0.022 cum 

80.0 MTR 51 mm 4% 0.017 cum 

81.0 MTR 64 mm 5% 0.023 cum 

82.0 MTR 64 mm 5% 0.023 cum 

83.0 MTR 83 mm 7% 0.034 cum 

84.0 MTR 93 mm 8% 0.040 cum 

85.0 MTR 61 mm 5% 0.022 cum 

86.0 MTR 68 mm 6% 0.025 cum 

87.0 MTR 47 mm 4% 0.015 cum 

88.0 MTR 54 mm 5% 0.018 cum 

89.0 MTR 54 mm 5% 0.018 cum 

90.0 MTR 30 mm 3% 0.008 cum 

91.0 MTR 50 mm 4% 0.016 cum 

92.0 MTR 45 mm 4% 0.014 cum 

93.0 MTR 30 mm 3% 0.008 cum 

94.0 MTR 94 mm 8% 0.041 cum 

95.0 MTR 70 mm 6% 0.027 cum 

96.0 MTR 75 mm 6% 0.029 cum 

97.0 MTR 77 mm 6% 0.031 cum 

98.0 MTR 90 mm 8% 0.039 cum 

99.0 MTR 75 mm 6% 0.029 cum 

100.0 MTR 58 mm 5% 0.020 cum 

101.0 MTR 40 mm 3% 0.012 cum 

102.0 MTR 30 mm 3% 0.008 cum 

103.0 MTR 28 mm 2% 0.007 cum 

104.0 MTR 30 mm 3% 0.008 cum 

105.0 MTR 25 mm 2% 0.006 cum 

106.0 MTR 20 mm 2% 0.004 cum 

107.0 MTR 22 mm 2% 0.005 cum 

108.0 MTR 45 mm 4% 0.014 cum 

109.0 MTR 30 mm 3% 0.008 cum 

110.0 MTR 50 mm 4% 0.016 cum 

111.0 MTR 45 mm 4% 0.014 cum 

112.0 MTR 60 mm 5% 0.021 cum 

113.0 MTR 65 mm 5% 0.024 cum 

114.0 MTR 65 mm 5% 0.024 cum 

115.0 MTR 74 mm 6% 0.029 cum 

116.0 MTR 75 mm 6% 0.029 cum 

117.0 MTR 67 mm 6% 0.025 cum 

118.0 MTR 67 mm 6% 0.025 cum 

119.0 MTR 65 mm 5% 0.024 cum 
 

Distance 
from Well 

Silt 
Height 

Silt 
Level 

Silt 
Volume 

(MTR) (mm) (%) (m3) 

        

120.0 MTR 98 mm 8% 0.044 cum 

121.0 MTR 98 mm 8% 0.044 cum 

122.0 MTR 100 mm 8% 0.045 cum 

123.0 MTR 103 mm 9% 0.047 cum 

124.0 MTR 94 mm 8% 0.041 cum 

125.0 MTR 96 mm 8% 0.042 cum 

126.0 MTR 106 mm 9% 0.049 cum 

127.0 MTR 95 mm 8% 0.042 cum 

128.0 MTR 102 mm 9% 0.046 cum 

129.0 MTR 100 mm 8% 0.045 cum 

130.0 MTR 64 mm 5% 0.023 cum 

131.0 MTR 80 mm 7% 0.032 cum 

132.0 MTR 90 mm 8% 0.039 cum 

133.0 MTR 55 mm 5% 0.019 cum 

134.0 MTR 58 mm 5% 0.020 cum 

135.0 MTR 62 mm 5% 0.022 cum 

136.0 MTR 62 mm 5% 0.022 cum 

137.0 MTR 65 mm 5% 0.024 cum 

138.0 MTR 65 mm 5% 0.024 cum 

139.0 MTR 67 mm 6% 0.025 cum 

140.0 MTR 67 mm 6% 0.025 cum 

141.0 MTR 45 mm 4% 0.014 cum 

142.0 MTR 50 mm 4% 0.016 cum 

143.0 MTR 55 mm 5% 0.019 cum 

144.0 MTR 65 mm 5% 0.024 cum 

145.0 MTR 80 mm 7% 0.032 cum 

146.0 MTR 74 mm 6% 0.029 cum 

147.0 MTR 65 mm 5% 0.024 cum 

148.0 MTR 70 mm 6% 0.027 cum 

149.0 MTR 100 mm 8% 0.045 cum 

150.0 MTR 96 mm 8% 0.042 cum 

151.0 MTR 85 mm 7% 0.035 cum 

152.0 MTR 80 mm 7% 0.032 cum 

153.0 MTR 102 mm 9% 0.046 cum 

154.0 MTR 93 mm 8% 0.040 cum 

155.0 MTR 90 mm 8% 0.039 cum 
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Digital Surveillance Inc. 
D-8, Sector 63 
NOIDA, U.P. - 201301 
T: +91-120-4655777 
E: projects@dsirobotics.com 

 
Client: 

       NTPC Limited.  
         SSC-VSR station 

         Vindhya Nagar District-Singrauli. 
         Madhya Pradesh-486885, India  

  

WELL INSPECTION REPORT 
 

Date: 30-04-2021 Video File: Well#1side1.mp4 Operator: Anil Mishra 

Report ID: Well#1  Well#1side2.mp4 Camera: PTZ OWL 3000 
 

Place: NTPC, VSTPS U/S Point: Well top 

    

Location: Vindhya Nagar, Singrauli D/S Point: Well bottom 

Inspection: CCTV   

Well Use: Decantation water escape structure Well Shape: Circular 

Year Laid: NA Well Size: 4000mm 

Inspection Purpose: Condition Assessment Well Material: RCC 

Total Length: 16m Inspected Length: 13m 
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SLIDE: Well#1_01 

Distance from U/S Manhole: 2.0m 
RV Rebar exposed 0 

 

 
SLIDE: Well#1_02 

Distance from U/S Manhole: 2.0m 
RV Large visible gap at side2 0 
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SLIDE: Well#1_03 

Distance from U/S Manhole: 3.0m 
ID Leakage at side1 0 

 

 
SLIDE: Well#1_04 

Distance from U/S Manhole: 4.5m 
RV Rebar exposed 0 
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SLIDE: Well#1_05 

Distance from U/S Manhole: 5.0m 
IA Exposed jute/plastic bags 0 

 

 
SLIDE: Well#1_06 

Distance from U/S Manhole: 7.0m 
IA Exposed jute/plastic bags 0 
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SLIDE: Well#1_07 

Distance from U/S Manhole: 8.0m 
ID Leakage at side1 0 

 

 
SLIDE: Well#1_08 

Distance from U/S Manhole: 8.0m 
MM Improper construction joints 0 
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SLIDE: Well#1_09 

Distance from U/S Manhole: 9.0m 
ID Leakage at side2 0 

 

 
SLIDE: Well#1_10 

Distance from U/S Manhole: 10.0m 
RV Visible iron bar 0 
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SLIDE: Well#1_11 

Distance from U/S Manhole: 11.0m 
MM Improper construction joints 0 

 

 
SLIDE: Well#1_12 

Distance from U/S Manhole: 13.0m 
RV Visible iron bar 0 
FH Survey finish 0 
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Digital Surveillance Inc. 
D-8, Sector 63 
NOIDA, U.P. - 201301 
T: +91-120-4655777 
E: projects@dsirobotics.com 

 
Client: 

       NTPC Limited.  
         SSC-VSR station 

         Vindhya Nagar District-Singrauli. 
         Madhya Pradesh-486885, India  

  

WELL INSPECTION REPORT 
 

Date: 01-05-2021 Video File: Well#2side1.mp4 Operator: Anil mishra 

Report ID: Well#2  Well#2side2.mp4 Camera: PTZ OWL 3000 
 

Place: NTPC, VSTPS U/S Point: Well top 

    

Location: Vindhya Nagar, Singrauli D/S Point: Well bottom 

Inspection: CCTV   

Well Use: Decantation water escape structure Well Shape: Circular 

Year Laid: NA Well Size: 4000mm 

Inspection Purpose: Condition Assessment Well Material: RCC 

Total Length: 16m Inspected Length: 13m 
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SLIDE: Well#2_01 

Distance from U/S Manhole: 1.0m 
GP Window (concrete is absent) 0 

 

 
SLIDE: Well#2_02 

Distance from U/S Manhole: 3.0m 
MM Improper construction joints 0 
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SLIDE: Well#2_03 

Distance from U/S Manhole: 5.0m 
IA Exposed jute/plastic bags 0 

 

 
SLIDE: Well#2_04 

Distance from U/S Manhole: 6.0m 
MM Improper construction joints 0 
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SLIDE: Well#2_05 

Distance from U/S Manhole: 6.0m 
MM Improper construction joints 0 

 

 
SLIDE: Well#2_06 

Distance from U/S Manhole: 8.0m 
MM Improper construction joints 0 
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SLIDE: Well#2_07 

Distance from U/S Manhole: 9.0m 
RV Rebar exposed at side2, concrete is absent 0 

 

 
SLIDE: Well#2_08 

Distance from U/S Manhole: 10.0m 
GP General inspection photograph 0 
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SLIDE: Well#2_09 

Distance from U/S Manhole: 12.0m 
GP General inspection photograph 0 

 

 
SLIDE: Well#2_10 

Distance from U/S Manhole: 13.0m 
ID Leakage at side2 (infiltration of water) 0 
FH Survey finish 0 
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Digital Surveillance Inc. 
D-8, Sector 63 
NOIDA, U.P. - 201301 
T: +91-120-4655777 
E: projects@dsirobotics.com 

 
Client: 

       NTPC Limited.  
         SSC-VSR station 

         Vindhya Nagar District-Singrauli. 
         Madhya Pradesh-486885, India  

  

WELL INSPECTION REPORT 
 

Date: 03-05-2021 Video File: Well#3side1.mp4 Operator: Anil mishra 

Report ID: Well#3  Well#3side2.mp4 Camera: PTZ OWL 3000 
 

Place: NTPC, VSTPS U/S Point: Well top 

    

Location: Vindhya Nagar, Singrauli D/S Point: Well bottom 

Inspection: CCTV   

Well Use: Decantation water escape structure Well Shape: Circular 

Year Laid: NA Well Size: 4000mm 

Inspection Purpose: Condition Assessment Well Material: RCC 

Total Length: 16m Inspected Length: 13m 
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SLIDE: Well#3_01 

Distance from U/S Manhole: 2.0m 
GP Window (concrete is absent) 0 

 

 
SLIDE: Well#3_02 

Distance from U/S Manhole: 3.0m 
RV Rebar exposed all along the joint 0 
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SLIDE: Well#3_03 

Distance from U/S Manhole: 4.0m 
IA Exposed jute/plastic bags 0 

 

 
SLIDE: Well#3_04 

Distance from U/S Manhole: 5.0m 
IA Exposed jute/plastic bags 0 
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SLIDE: Well#3_05 

Distance from U/S Manhole: 6.0m 
RV Rebar exposed, concrete absent 0 

 

 
SLIDE: Well#3_06 

Distance from U/S Manhole: 7.0m 
MM Concrete chunk displaced 0 
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SLIDE: Well#3_07 

Distance from U/S Manhole: 8.0m 
ID Water infiltration 0 

 

 
SLIDE: Well#3_08 

Distance from U/S Manhole: 8.0m 
IA Exposed jute/plastic bags, rebar exposed 0 
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SLIDE: Well#3_09 

Distance from U/S Manhole: 9.0m 
MM Improper construction joints 0 

 

 
SLIDE: Well#3_10 

Distance from U/S Manhole: 10.0m 
RV Visible iron bar 0 
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SLIDE: Well#3_11 

Distance from U/S Manhole: 11.0m 
RV Visible iron bar 0 

 

 
SLIDE: Well#3_12 

Distance from U/S Manhole: 11.0m 
ID Leakage at side2, water infiltration 0 
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May 3, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 8 

 

 
SLIDE: Well#3_13 

Distance from U/S Manhole: 13.0m 
RV Visible iron bar 0 
FH Survey finish 0 
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Digital Surveillance Inc. 
D-8, Sector 63 
NOIDA, U.P. - 201301 
T: +91-120-4655777 
E: projects@dsirobotics.com 

 
Client: 

       NTPC Limited.  
         SSC-VSR station 

         Vindhya Nagar District-Singrauli. 
         Madhya Pradesh-486885, India  

  

WELL INSPECTION REPORT 
 

Date: 04-05-2021 Video File: Well#4Side1.mp4 Operator: Anil mishra 

Report ID: Well#4  Well#4Side2.mp4 Camera: PTZ OWL 3000 
 

Place: NTPC, VSTPS U/S Point: Well top 

    

Location: Vindhya Nagar, Singrauli D/S Point: Well bottom 

Inspection: CCTV   

Well Use: Decantation water escape structure Well Shape: Circular 

Year Laid: NA Well Size: 4000mm 

Inspection Purpose: Condition Assessment Well Material: RCC 

Total Length: 16m Inspected Length: 13m 
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May 4, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 2 

 

 
SLIDE: Well#4_01 

Distance from U/S Manhole: 1.0m 
GP Window, visible iron bar 0 

 

 
SLIDE: Well#4_02 

Distance from U/S Manhole: 3.0m 
RV Rebar exposed, concrete absent 0 
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May 4, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 3 

 

 
SLIDE: Well#4_03 

Distance from U/S Manhole: 3.0m 
IA Exposed jute/plastic bags 0 

 

 
SLIDE: Well#4_04 

Distance from U/S Manhole: 4.0m 
IA Exposed jute/plastic bags at side1 0 
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May 4, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 4 

 

 
SLIDE: Well#4_05 

Distance from U/S Manhole: 4.0m 
IA Exposed jute/plastic bags at side2 0 

 

 
SLIDE: Well#4_06 

Distance from U/S Manhole: 5.0m 
MM Improper construction joints 0 
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May 4, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 5 

 

 
SLIDE: Well#4_07 

Distance from U/S Manhole: 6.0m 
MM Improper construction joints 0 

 

 
SLIDE: Well#4_08 

Distance from U/S Manhole: 7.0m 
IA Exposed jute/plastic bags 0 
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May 4, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 6 

 

 
SLIDE: Well#4_09 

Distance from U/S Manhole: 7.0m 
H Large hole/opening at side2 0 

 

 
SLIDE: Well#4_10 

Distance from U/S Manhole: 8.0m 
MM Improper construction joints 0 
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May 4, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 7 

 

 
SLIDE: Well#4_11 

Distance from U/S Manhole: 9.0m 
MM Concrete absent 0 

 

 
SLIDE: Well#4_12 

Distance from U/S Manhole: 9.0m 
IA Exposed jute/plastic bags 0 
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May 4, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 8 

 

 
SLIDE: Well#4_13 

Distance from U/S Manhole: 10.0m 
IA Exposed jute/plastic bags, improper construction 0 

 

 
SLIDE: Well#4_14 

Distance from U/S Manhole: 10.0m 
IA Exposed jute/plastic bags 0 
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May 4, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 9 

 

 
SLIDE: Well#4_15 

Distance from U/S Manhole: 12.0m 
MM Concrete absent 0 
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Digital Surveillance Inc. 
D-8, Sector 63 
NOIDA, U.P. - 201301 
T: +91-120-4655777 
E: projects@dsirobotics.com 

 
Client: 

       NTPC Limited.  
         SSC-VSR station 

         Vindhya Nagar District-Singrauli. 
         Madhya Pradesh-486885, India  

  

WELL INSPECTION REPORT 
 

Date: 05-05-2021 Video File: Well#5side1.mp4 Operator: Anil Mishra 

Report ID: Well#5  Well#5side2.mp4 Camera: PTZ OWL 3000 
 

Place: NTPC, VSTPS U/S Point: Well top 

    

Location: Vindhya Nagar, Singrauli D/S Point: Well bottom 

Inspection: CCTV   

Well Use: Decantation water escape structure Well Shape: Circular 

Year Laid: NA Well Size: 4000mm 

Inspection Purpose: Condition Assessment Well Material: RCC 

Total Length: 16m Inspected Length: 13m 
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May 5, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 2 

 

 
SLIDE: Well#5_01 

Distance from U/S Manhole: 2.0m 
GP Window 0 

 

 
SLIDE: Well#5_02 

Distance from U/S Manhole: 3.0m 
IA Exposed jute/plastic bags 0 
RV Rebar exposed 0 

 

108



May 5, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 3 

 

 
SLIDE: Well#5_04 

Distance from U/S Manhole: 4.0m 
RV Rebar exposed 0 

 

 
SLIDE: Well#5_05 

Distance from U/S Manhole: 5.0m 
IA Exposed jute/plastic bags 0 
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May 5, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 4 

 

 
SLIDE: Well#5_06 

Distance from U/S Manhole: 6.0m 
MM Concrete absent 0 

 

 
SLIDE: Well#5_07 

Distance from U/S Manhole: 6.0m 
IA Exposed jute/plastic bags 0 
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May 5, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 5 

 

 
SLIDE: Well#5_08 

Distance from U/S Manhole: 7.0m 
JDL Concrete displaced 0 

 

 
SLIDE: Well#5_09 

Distance from U/S Manhole: 8.0m 
MM Improper construction 0 

 

111



May 5, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 6 

 

 
SLIDE: Well#5_10 

Distance from U/S Manhole: 8.0m 
H Hole at side2 0 

 

 
SLIDE: Well#5_11 

Distance from U/S Manhole: 9.0m 
ID Leakage at side2 0 
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May 5, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 7 

 

 
SLIDE: Well#5_12 

Distance from U/S Manhole: 11.0m 
ID Hole at side2 0 

 

 
SLIDE: Well#5_13 

Distance from U/S Manhole: 12.0m 
RV Visible iron bar 0 
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May 5, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 8 

 

 
SLIDE: Well#5_14 

Distance from U/S Manhole: 13.0m 
ID Leakage at side2 0 
FH Survey finish 0 
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APPENDIX D : Pipeline Inspection Reports 
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Digital Surveillance Inc. 
D-8, Sector 63 
NOIDA, U.P. - 201301 
T: +91-120-4655777 
E: projects@dsirobotics.com 

 
Client: 

NTPC Limited.  
SSC-VSR station 

Vindhya Nagar District- Singrauli. 
Madhya Pradesh-486885, India  

  

PIPELINE INSPECTION REPORT 
 

Date: 08-05-2021 Video File: pipeline#1.mp4 Operator: Anil Mishra 

Report ID: Pipeline#1   Camera: Marine Trekker 
 

Place: NTPC, VSTPS U/S Point: Well#1 

    

Location: Vindhya Nagar, Singrauli D/S Point: Overflow lagoon 

Inspection: CCTV+SONAR   

Pipe Use: Decantation water escape structure Pipe Shape: Circular 

Year Laid: NA Pipe Size: 1200mm 

Inspection Purpose: Condition Assessment Pipe Material: RCC 

Total Length: 155m Inspected Length: 155.1m 
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May 8, 2021 PIPELINE#1 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 2 

 

 
SLIDE: Pipe#1_09 

Distance from U/S Manhole: 5.0m 
GP General inspection photograph 0 

 

 
SLIDE: Pipe#1_08 

Distance from U/S Manhole: 25.0m 
ID(J) Infiltration dripping at joint 0 
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May 8, 2021 PIPELINE#1 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 3 

 

 
SLIDE: Pipe#1_11 

Distance from U/S Manhole: 29.4m 
ID(J) Infiltration dripping at joint 0 

 

 
SLIDE: Pipe#1_10 

Distance from U/S Manhole: 34.5m 
ID(J) Infiltration dripping at joint 0 
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May 8, 2021 PIPELINE#1 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 4 

 

 
SLIDE: Pipe#1_07 

Distance from U/S Manhole: 50.0m 
GP General inspection photograph 0 

 

 
SLIDE: Pipe#1_06 

Distance from U/S Manhole: 75.0m 
GP General inspection photograph 0 
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May 8, 2021 PIPELINE#1 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 5 

 

 
SLIDE: Pipe#1_05 

Distance from U/S Manhole: 89.9m 
GP General inspection photograph 0 

 

 
SLIDE: Pipe#1_04 

Distance from U/S Manhole: 110.0m 
GP General inspection photograph 0 
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May 8, 2021 PIPELINE#1 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 6 

 

 
SLIDE: Pipe#1_03 

Distance from U/S Manhole: 120.1m 
GP General inspection photograph 0 

 

 
SLIDE: Pipe#1_02 

Distance from U/S Manhole: 129.6m 
GP General inspection photograph 0 
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May 8, 2021 PIPELINE#1 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 7 

 

 
SLIDE: Pipe#1_01 

Distance from U/S Manhole: 149.9m 
GP General inspection photograph 0 
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Digital Surveillance Inc. 
D-8, Sector 63 
NOIDA, U.P. - 201301 
T: +91-120-4655777 
E: projects@dsirobotics.com 

 
Client: 

NTPC Limited.  
SSC-VSR station 

Vindhya Nagar District -Singrauli. 
Madhya Pradesh-486885, India  

  

PIPELINE INSPECTION REPORT 
 

Date: 01-05-2021 Video File: Pipeline#2.mp4 Operator: Anil Mishra 

Report ID: Pipeline#2   Camera: Marine Trekker 
 

Place: NTPC, VSTPS U/S Point: Well#2 

    

Location: Vindhya Nagar, Singrauli D/S Point: Overflow lagoon 

Inspection: CCTV+SONAR   

Pipe Use: Decantation water escape structure Pipe Shape: Circular 

Year Laid: NA Pipe Size: 1200mm 

Inspection Purpose: Condition Assessment Pipe Material: RCC 

Total Length: 155m Inspected Length: 155.2m 
 

 
 

 

 

123



May 1, 2021 PIPELINE#2 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 2 

 

 
SLIDE: Pipeline#2_01 

Distance from U/S Manhole: 7.6m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#2_02 

Distance from U/S Manhole: 23.5m 
IS(J) Infiltration seepage at joint 0 
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May 1, 2021 PIPELINE#2 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 3 

 

 
SLIDE: Pipeline#2_03 

Distance from U/S Manhole: 29.5m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#2_04 

Distance from U/S Manhole: 45.8m 
GP General inspection photograph 0 
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May 1, 2021 PIPELINE#2 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 4 

 

 
SLIDE: Pipeline#2_05 

Distance from U/S Manhole: 50.0m 
ID(J) Infiltration dripping at joint 0 

 

 
SLIDE: Pipeline#2_06 

Distance from U/S Manhole: 58.2m 
GP General inspection photograph 0 
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May 1, 2021 PIPELINE#2 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 5 

 

 
SLIDE: Pipeline#2_07 

Distance from U/S Manhole: 70.3m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#2_08 

Distance from U/S Manhole: 79.8m 
GP General inspection photograph 0 
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May 1, 2021 PIPELINE#2 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 6 

 

 
SLIDE: Pipeline#2_09 

Distance from U/S Manhole: 90.1m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#2_10 

Distance from U/S Manhole: 95.4m 
GP General inspection photograph 0 

 

128



May 1, 2021 PIPELINE#2 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 7 

 

 
SLIDE: Pipeline#2_11 

Distance from U/S Manhole: 101.0m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#2_12 

Distance from U/S Manhole: 113.8m 
GP General inspection photograph 0 
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May 1, 2021 PIPELINE#2 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 8 

 

 
SLIDE: Pipeline#2_13 

Distance from U/S Manhole: 123.8m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#2_14 

Distance from U/S Manhole: 138.2m 
GP General inspection photograph 0 
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May 1, 2021 PIPELINE#2 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 9 

 

 
SLIDE: Pipeline#2_15 

Distance from U/S Manhole: 144.4m 
GP General inspection photograph 0 
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Digital Surveillance Inc. 
D-8, Sector 63 
NOIDA, U.P. - 201301 
T: +91-120-4655777 
E: projects@dsirobotics.com 

 
Client: 

NTPC Limited.  
SSC-VSR station 

Vindhya Nagar District-Singrauli. 
Madhya Pradesh-486885, India  

  

PIPELINE INSPECTION REPORT 
 

Date: 03-05-2021 Video File: Pipeline#3.mp4 Operator: Anil Mishra 

Report ID: Pipeline#3   Camera: Marine Trekker 
 

Place: NTPC, VSTPS U/S Point: Well#3 

    

Location: Vindhya Nagar, Singrauli D/S Point: Overflow lagoon 

Inspection: CCTV+SONAR   

Pipe Use: Decantation water escape structure Pipe Shape: Circular 

Year Laid: NA Pipe Size: 1200mm 

Inspection Purpose: Condition Assessment Pipe Material: RCC 

Total Length: 155m Inspected Length: 154.9m 
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May 3, 2021 PIPELINE#3 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 2 

 

 
SLIDE: Pipeline#3_01 

Distance from U/S Manhole: 8.5m 
IS(J) Infiltration seepage at joint 0 

 

 
SLIDE: Pipeline#3_02 

Distance from U/S Manhole: 15.1m 
IS(J) Infiltration dripping at joint 0 
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May 3, 2021 PIPELINE#3 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 3 

 

 
SLIDE: Pipeline#3_03 

Distance from U/S Manhole: 24.4m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#3_04 

Distance from U/S Manhole: 34.7m 
GP General inspection photograph 0 
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May 3, 2021 PIPELINE#3 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 4 

 

 
SLIDE: Pipeline#3_05 

Distance from U/S Manhole: 50.0m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#3_06 

Distance from U/S Manhole: 65.0m 
GP General inspection photograph 0 
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May 3, 2021 PIPELINE#3 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 5 

 

 
SLIDE: Pipeline#3_07 

Distance from U/S Manhole: 80.1m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#3_08 

Distance from U/S Manhole: 90.0m 
GP General inspection photograph 0 
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May 3, 2021 PIPELINE#3 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 6 

 

 
SLIDE: Pipeline#3_09 

Distance from U/S Manhole: 104.4m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#3_10 

Distance from U/S Manhole: 119.4m 
GP General inspection photograph 0 
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May 3, 2021 PIPELINE#3 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 7 

 

 
SLIDE: Pipeline#3_11 

Distance from U/S Manhole: 132.3m 
GP General inspection photograph 0 

 

 
SLIDE: Pipeline#3_12 

Distance from U/S Manhole: 140.1m 
GP General inspection photograph 0 
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May 3, 2021 PIPELINE#3 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 8 

 

 
SLIDE: Pipeline#3_13 

Distance from U/S Manhole: 150.3m 
GP General inspection photograph 0 
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Digital Surveillance Inc. 
D-8, Sector 63 
NOIDA, U.P. - 201301 
T: +91-120-4655777 
E: projects@dsirobotics.com 

 
Client: 

NTPC Limited.  
SSC-VSR station 

Vindhya Nagar District-Singrauli. 
Madhya Pradesh-486885, India  

  

PIPELINE INSPECTION REPORT 
 

Date: 04-05-2021 Video File: pipeline#4.mp4 Operator: Anil Mishra 

Report ID: Pipeline#4   Camera: Marine Trekker 
 

Place: NTPC, VSTPS U/S Point: Well#4 

    

Location: Vindhya Nagar, Singrauli D/S Point: Overflow lagoon 

Inspection: CCTV+SONAR   

Pipe Use: Decantation water escape structure Pipe Shape: Circular 

Year Laid: NA Pipe Size: 1200mm 

Inspection Purpose: Condition Assessment Pipe Material: RCC 

Total Length: 155m Inspected Length: 155.2m 
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May 4, 2021 PIPELINE#4 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 2 

 

 
SLIDE: Well#4 to Exit_01 

Distance from U/S Manhole: 3.1m 
GP General inspection photograph 0 

 

 
SLIDE: Well#4 to Exit_03 

Distance from U/S Manhole: 20.1m 
GP General inspection photograph 0 
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May 4, 2021 PIPELINE#4 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 3 

 

 
SLIDE: Well#4 to Exit_05 

Distance from U/S Manhole: 30.1m 
GP General inspection photograph 0 

 

 
SLIDE: Well#4 to Exit_07 

Distance from U/S Manhole: 39.9m 
GP General inspection photograph 0 
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May 4, 2021 PIPELINE#4 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 4 

 

 
SLIDE: Well#4 to Exit_08 

Distance from U/S Manhole: 50.0m 
GP General inspection photograph 0 

 

 
SLIDE: Well#4 to Exit_11 

Distance from U/S Manhole: 65.1m 
GP General inspection photograph 0 
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May 4, 2021 PIPELINE#4 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 5 

 

 
SLIDE: Well#4 to Exit_14 

Distance from U/S Manhole: 80.0m 
GP General inspection photograph 0 

 

 
SLIDE: Well#4 to Exit_16 

Distance from U/S Manhole: 90.3m 
GP General inspection photograph 0 
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May 4, 2021 PIPELINE#4 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 6 

 

 
SLIDE: Well#4 to Exit_17 

Distance from U/S Manhole: 105.0m 
GP General inspection photograph 0 

 

 
SLIDE: Well#4 to Exit_19 

Distance from U/S Manhole: 121.2m 
GP General inspection photograph 0 
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May 4, 2021 PIPELINE#4 

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 7 

 

 
SLIDE: Well#4 to Exit_21 

Distance from U/S Manhole: 139.6m 
GP General inspection photograph 0 

 

 
SLIDE: Well#4 to Exit_24 

Distance from U/S Manhole: 150.1m 
GP General inspection photograph 0 
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Digital Surveillance Inc. 
D-8, Sector 63 
NOIDA, U.P. - 201301 
T: +91-120-4655777 
E: projects@dsirobotics.com 

 
Client: 

NTPC Limited.  
SSC-VSR station 

Vindhya Nagar District-Singrauli. 
Madhya Pradesh-486885, India  

  

PIPELINE INSPECTION REPORT 
 

Date: 07-05-2021 Video File: Pipeline#5.mp4 Operator: Anil Mishra 

Report ID: Pipeline#5   Camera: Marine Trekker 
 

Place: NTPC, VSTPS U/S Point: Well#5 

    

Location: Vindhya Nagar, Singrauli D/S Point: Overflow lagoon 

Inspection: CCTV+SONAR   

Pipe Use: Decantation water escape structure Pipe Shape: Circular 

Year Laid: NA Pipe Size: 1200mm 

Inspection Purpose: Condition Assessment Pipe Material: RCC 

Total Length: 155m Inspected Length: 155.9m 
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May 7, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 2 

 

 
SLIDE: Well#5 to Exit_01 

Distance from U/S Manhole: 5.9m 
GP General inspection photograph 0 

 

 
SLIDE: Well#5 to Exit_03 

Distance from U/S Manhole: 16.2m 
GP General inspection photograph 0 
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May 7, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 3 

 

 
SLIDE: Well#5 to Exit_05 

Distance from U/S Manhole: 30.7m 
GP General inspection photograph 0 

 

 
SLIDE: Well#5 to Exit_07 

Distance from U/S Manhole: 40.2m 
GP General inspection photograph 0 
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May 7, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 4 

 

 
SLIDE: Well#5 to Exit_09 

Distance from U/S Manhole: 50.5m 
ID(J) Infiltration dripping at joint 0 

 

 
SLIDE: Well#5 to Exit_12 

Distance from U/S Manhole: 69.6m 
H Hole 0 
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May 7, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 5 

 

 
SLIDE: Well#5 to Exit_13 

Distance from U/S Manhole: 77.8m 
GP General inspection photograph 0 

 

 
SLIDE: Well#5 to Exit_14 

Distance from U/S Manhole: 84.9m 
ID(J) Infiltration dripping at joint 0 
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May 7, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 6 

 

 
SLIDE: Well#5 to Exit_16 

Distance from U/S Manhole: 95.2m 
GP General inspection photograph 0 

 

 
SLIDE: Well#5 to Exit_19 

Distance from U/S Manhole: 105.6m 
ID(J) Infiltration dripping at joint 0 
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May 7, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 7 

 

 
SLIDE: Well#5 to Exit_20 

Distance from U/S Manhole: 110.2m 
ID(J) Infiltration dripping at joint 0 

 

 
SLIDE: Well#5 to Exit_23 

Distance from U/S Manhole: 125.0m 
GP General inspection photograph 0 
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May 7, 2021       

 

DIGITAL SURVEILLANCE INC.                                                    |                                    projects@dsirobotics.com 8 

 

 
SLIDE: Well#5 to Exit_25 

Distance from U/S Manhole: 134.3m 
GP General inspection photograph 0 

 

 
SLIDE: Well#5 to Exit_29 

Distance from U/S Manhole: 155.8m 
GP General Inspection Photograph 0 

 
 

154



155

ANNEXURE -9
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Fwd: Consultancy for ASH MOUND construction at Khadia dyke of SSSTPS and at other
probable locations of VSTPS

Ashok Kumar Sehgal <AKSEHGAL@NTPC.CO.IN>
Tue 30-11-2021 10:32
To:  Munish Kumar Jain <MKJAIN@NTPC.CO.IN>

As desired, pfa.
Best rgds
Get Outlook for iOS

From: ANIMESH KUMAR <ANIMESHKUMAR@NTPC.CO.IN>

Sent: Monday, November 29, 2021 12:05:18 PM

To: Dr. Chittaranjan Patra <crpatra19@yahoo.co.in>

Cc: Umesh Dayal <umesh_dayal@yahoo.com>; Manoj <MANOJK@NTPC.CO.IN>; Sandeep Patel
<SANDEEPPATEL@NTPC.CO.IN>; Anil Shankar Sharan <ASSHARAN@NTPC.CO.IN>; Ashok Kumar Sehgal
<AKSEHGAL@NTPC.CO.IN>; Prabhat Kumar <PRABHATKUMAR04@NTPC.CO.IN>

Subject: Consultancy for ASH MOUND construction at Khadia dyke of SSSTPS and at other probable locations of
VSTPS
 
Dear Sir,

This has the reference to the Tele-conversation that undersigned had with Prof  U. Dayal and further with
your good self  regarding the subject matter.  In this connection, this is to inform that the NTPC VSTPS 
request for consultancy for feasibility and construction of Ash mound for abandoned KHADIA dyke of

178
ANNEXURE -10

https://ind01.safelinks.protection.outlook.com/?url=https%3A%2F%2Faka.ms%2Fo0ukef&data=04%7C01%7CMKJAIN%40NTPC.CO.IN%7C6cbebe150c7547ea1e0408d9b3be9dd8%7C2c631f906a654bb3a626c0f6f5790a9a%7C0%7C0%7C637738453536096075%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=sjbTNs1USgmc5cLboyz1u%2FRUvo0x%2FjsBiYGRrYKr%2FJI%3D&reserved=0


SSTPS /at other probable locations of VSTPS including detailed Engineering,  Scope of work,  technical
specifications  including  Ash evaculation ( from shahpur & Baliyari dyke of VSTPS) ,transportation with all
feasible provisions.


In this regard, you are kindly requetsed to  confirm the EOI and arrange to provide the details of inputs
required for further processing. it is also requested to arrange for a site visit for detailed discussions on
the subject matter and  submitt your budgetry offer for the subject work to enable us to process further.

An early response in the subject mater shall be highly appreciated.

Thanking You.

Regards,

ANIMESH KUMAR
DGM,CIVIL
VINDHAYACHAL STPS
NTPC  LTD
MOB NO: 9431820070,7368807685
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