Site Photo

Vulnerable

Section

General View of River Side

Facing Downstream and Side Facing Upstream Side

General View of Top

Facing Downstream and Side Facing Upstream Side

General View of Landside

Facing Downstream and Side Facing Upstream Side

Close View of Deformation

Close View of Damages

Not Applicable

3/7
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Photo with 360° angles

Typical Section | General View of River Side

(Adjacent to the | Facing Downstream and Side Facing Upstream Side
Vulnerable Point)

General View of Top

Facing Downstream and Side Facing Upstream Side

70.69522, 63.7m, 225

General View of Landside

Facing Downstream and Side Facing Upstream Side

4 /7
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Photo with 360° angles

Downstream End

of the Bund

General View

(Not Applicable)

Photo with 360° angles
(Not Applicable)

Upstream End of
the Bund

General View (In the case that the VP is located near the end)

Photo with 360° angles
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(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

Observation Record*

DD/MM/YYYY

Inspection
Type

Description and Photo

Damage’

01/3/2024

Visual
Inspection

Design parameters (top level, top width, and
side slopes) of the bund was not well
maintained.

Shero Minor is flowing towards country side
of the bund.

Cultivated area is situated on the country side
which is approximately 15 feet below the top
level of bund.

Basti Dulhar is located on the country side of
the bund.

Shero Minor is flowing towards country side of
the bund

Cultivated area on the country side

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund
3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:

Leakage from the bund has been identified
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Pass | Free board height is 7 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Fail | Floodplain length is about 3300
Plain feet.
Length
Topographic | Breach Yes | It has breached in the past.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type R
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 0 Free board height is 7 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 1 Floodplain length is about 3300
Plain feet.
Length

Quality Score

1/9

Note) HGL: hydraulic gradient line
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Khanwah Flood Bund RD 77+000 to RD 78+000
Creation Date: 29/2/2024

Province Zone Division Circle
. Dera Ghazi Muzaffargarh .
Punjab Khan Zone Canal Division Muzaffargarh Canal Circle
Sr. No. River Name River System Bank
P-013a Indus River Indus River Left
Bund Name R.D GPS Coordinates
RD 73+000 to 29°15'72.57"N,
Khanwah Flood Bund 774000 70°72'52 63"E
Name of Khanwah Flood Bund at RD 73+000 to 77+000_1

Vulnerable Point

o This is the confluence point of River Chenab and Indus.
e This Flood Bund was constructed in 2016. During 2010 flood,
without Khanwah flood bund on the left bank of River Indus and

Reason for the Chandarban flood bund on the right bank of River Chenab, both

Vulnerabili . . .
v rivers meet on the upstream point and whole village was
submerged.
e Severe erosive action is occurring in this reach.
o e Extreme turbulent flow is observed along the bund in the
Flow Condition immediate vicinity in this reach.
e o R i There is a deep pit near this reach on the country side.
Country Side?

Layout Plan (Source of Satellite Ima e: Goo a 7

7T

@ Inspected Point §
= Bund/Spur g

Indus River

Evaluation?

Category Quality Score
Proactive Type R 1/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point)

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 328.00 feet
H.F.L 320.60 feet
Free Board Height 7.40 feet
Top Width 25 feet
Basic River Side Slope 1:3
] ] Country Side Slope 1:3 Not
Dimensions and :
: Materials Longitudinal Length 78000 feet Applicable
Slope Protection Material Earthen (Silty clay) _
Covering Material/ Pavement on the | Earthen (Silty clay)
Top
Embankment Material Earthen (Silty clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)
X—SECTION STONE APRON RD.76+500 TO 76+600
KHANWAH FLOOD BUND
Typical Cross
Section
; 2 |% 5 3 ] 8 2 3R @ os ow o o
52 & 88 % 8 B 5 5:: 3§
A i ¢ 84 H 2 g 8 =& 8§ &
s o 2 W3 8 $ g
1 83
| E8
History of Damages
MM/YYYY Type of Damage Description
Nil
Record of Rehabilitation/ Improvement
MM/YYYY Project Name and its Description Cost Source of
Funding
Nil
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name and its Description Cost Source of
Funding
Nil

APPENDIX-B. 173
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Site Photo

Vulnerable General View of River Side

Section Facing Downstream and Side Facing Upstream Side

General View of Top

Facing Downstream and Side Facing Upstream Side

General View of Landside

Facing Downstream and Side Facing Upstream Side

Close View of Deformation

3/7
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Close View of Damages

Photo with 360° angles

Typical Section
(Adjacent to the
Vulnerable Point)

General View of River Side

Facing Downstream and Side

Facing Upstream Side

29,1571, 70.7253, 60.2m, 195°

General View of Top

Facing Downstream and Side

Facing Upstream Side

15711, 70.7253, 59.2m, 322°|
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General View of Landside

Facing Downstream and Side Facing Upstream Side

Photo with 360° angles

Downstream End
of the Bund

General View

Photo with 360° ang

Upstream End of
the Bund

General View (In the case that the VP is located near the end)
(Not Applicable)

Photo with 360° angles
(Not Applicable)

5/7
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DD/MM/YYYY Ins%);;telon Description and Photo Damage’

e Main river creek flowing along this Reach.

29/2/2024 Visual e Deep pit/ standing water is present on the country

Inspection side.
e Top width on this reach has not been properly
maintained.
¢ Erosive action has been observed along this reach.
a
Er"sive action along this reach was obsee
Note:

The Punjab Irrigation Department continuously monitoring the flood bund especially during flood
season. There is a need to maintain the said reach as per design parameters.

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

5

a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:

Leakage from the bund has been identified
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Pass | Free board height is 7.4 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Fail | Floodplain length is about 200
Plain feet.
Length
Topographic | Breach No | There is no breach record.
Feature Record
Flow YES | It’s been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type R
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 0 Free board height is 7.4 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 1 Floodplain length is about 200
Plain feet.
Length
Quality Score 1/9

Note) HGL: hydraulic gradient line

7/7
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Khanwah Flood Bund RD 73+000 to RD 74+000
Creation Date: 29/2/2024

Province Zone Division Circle
Punjab Dera Ghazi Khan Muzaffz.irga.rh Muzaffargarh Canal Circle
Zone Canal Division
Sr. No. River Name River System Bank
P-013b Indus River Indus River Left
Bund Name R.D. GPS Coordinates
RD 734000 to 29°16'75.91"N,
Khanwah Flood Bund 77+000 70°72'41.12"E
Name of Khanwah Flood Bund at RD 73+000 to 77+000 2

Vulnerable Point

Reason for the
Vulnerability

e Apron of the bund has been damaged due to direct impact of River
Indus.

o There are 2 studs at RD 74+400 and 74+600, nose portion of both
studs damaged.

¢ During flood, similar to the 2010 event, this flood bund may face
significant threat.

Flow Condition!

e Extreme turbulent flow has been observed along the bund in the
immediate vicinity in this reach.

Site Condition in the
Country Side?

o There is cultivated area is situated on the country side of the bund.

e The natural surface level is approximately12 feet below the top level
of the bund.

e This flood bund was constructed in 2016. During 2010 flood,
without Khanwah flood bund on the left bank of River Indus and
Chandarban flood bund on the Right bank of River Chinab, both
rivers meet on the upstream pomt and whole village was submerged.

Evaluation?

Category Quality Score

Proactive Type R 3/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point)

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 328.00 feet
H.F. L 321.40 feet
Free Board Height 6.60 feet
Top Width 25 feet
Basic River Side Slope 1:3
Dimensions Country Side Slope 1:3
and Longitudinal Length 78000 feet Not Applicable
Materials Slope Protection Material Earthen (Silty clay)
Covering Material/ Pavement on the | Earthen (Silty clay)
Top
Embankment Material Earthen (Silty clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)
X—SECTION SLOHN,G\ENVAV,EEOPLOF{(?ﬁ)?gGS[O)O TO 76+600 T

Top Bank=328.00

Typical
Cross
Section —
i 2|3 2P i - N T
s St — ¢+ 55— FFEiE 4 3
£ od | F T § 4 g g g 8§ =g 8 §
s B 2 ® 8 8 $ 8
| o |5
| B
it
Damage History
MM/YYYY Type of Damage Description
Nil
Record of Rehabilitation/ Improvement
MM/YYYY Project Name with its Description Cost Source of
Funding
Nil
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name with its Description Cost Source of
Funding
Nil
2/7
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Site Photo

Vulnerable

Section

General View of River Side

Facing Downstream and Side

Facing Upstream Side

General View of Top

Facing Downstream and Side

Facing Upstream Side

54, 70.72404, 55.6m, 8°

General View of Landside

Facing Downstream and Side

Facing Upstream Side

Close View of Deformation
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Close View of Damages

Photo with 360° angles

Typical Section
(Adjacent to the
Vulnerable Point)

General View of River Side

Facing Downstream and Side

Facing Upstream Side

General View of Top

Facing Downstream and Side

Facing Upstream Side

APPENDIX-B. 182
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General View of Landside

Facing Facing Upstream Side

Downstream and Side

Photo with 360° angles

Downstream End
of the Bund

General View

Photo with 360° angles

Upstream End of
the Bund

General View (In the case that the VP is located near the end)
(Not Applicable)

Photo with 360° angles
(Not Applicable)
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Observation Record*
(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY I“s%’;;‘"“ Description and Photo Damage
Main river creek is flowing along this Reach.
29/2/2024 Visual e Cultivated area is present on the country side.
Inspection | e  Top width on this reach was not properly

maintained.
e Erosive action along this reach, particularly
along the 2 stone studs.

o
& h&:ﬁi&

Cultivated area on the country side

Note:
The Punjab Irrigation Department is continuously monitoring the flood bund especially during flood
season. The said reach needs to be maintained according to the design parameters.

4 Current Status, Effect of the Existing Structural Countermeasure Such As Spurs/studs, Sheet Piles for Seepage
Control etc and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified

6 /7
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 6.6 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Fail | The river touch the bund
Plain
Length
Topographic | Breach No | There is no breach record.
Feature Record
Flow YES | It’s been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type R
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 6.6 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 2 The river touch the bund
Plain
Length
Quality Score 3/9

Note) HGL: hydraulic gradient line

7/7
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Inverted Hockey Spur of 1-R Minor at RD 61+500
Creation Date: 29/2/2024

Province Zone Division Circle
. Dera Ghazi Muzaffargarh Canal .
Punjab Khan Zone Division Muzaffargarh Canal Circle
Sr. No. River Name River System Bank
P-014 Indus River Indus River Left
Bund Name R.D GPS Coordinates
29°52'95."N,
Khanwah Flood Bund RD 61 +500 70°72'94 98"
Name of Inverted Hockey spur at RD 61 +500
Vulnerable Point

B o e e During 2022 flood, the River Indus eroded solid portion and shank
Vulnerability of inverted hockey spur.

e Extreme turbulent flow was observed along the spur/bund at this RD.
A small river creek is located in the immediate vicinity of the spur,

Fl ition! . . . .
ow Condition and when discharge increases, this small creek becomes the main
creek.
Site Condition in the  |°* X;Llitg:; Sli{;:ﬁ:rl—i na(lind a police station were observed towards
Country Side? '
Layout Plan (Source of Satellite Image: oo ole Earth

4 %

@ Inspected Point
| —— Bund/Spur

Evaluation®
Category Quality Score
Monitoring 3/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7
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Basic Information of the Bund

Basic
Dimension
s and
Materials

Item Existing Proposed

Top Elevation 357.50 feet

H.F.L 350.50 feet

Free Board Height 7.00 feet

Top Width 20 feet

River Side Slope 1:2

Country Side Slope 1:3

Longitudinal Length 7000 feet Not Applicable

282 feet nose
portion stone

Slope Protection Material

pitched on river Side

Covering Material/ Pavement on the | Earthen (Silty clay)
Top
Embankment Material Earthen (Silty clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)
RESTORATION OF APRON AND SHANK OF INVERTED HOCKEY SPUR DAMAGED
DURING FLOOD 2022 AT RD: 61+500 AT TAIL OF 1—=R MINOR OF SONY DIS
X—SECTION AT RD :0+200 ToR | EvE 357,50
£ T e e
N,
/’/
Typical Cross Section | [% 1 - e =
- 8 kB & B g % §
AR i i s 3 3 g i
Bl —~
History of Damages
MM/YYY Type of o
% Damage Description
2022 Solid portion | Solid portion and shank portion were damaged during 2022 flood.
and shank
portion
damaged
Record of Rehabilitation/ Improvement
MM/YYY Project Name and its Cost Source of Funding
Y Description
2023 Solid portion and shank portion | RS. 65 Million Maintenance and Repair
restoration works of PID
Plan for Rehabilitation/ Improvement
MM/YYY Project Name and its Cost Source of Funding
Y Description
Nil

APPENDIX-B. 187
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Site Photo

Vulnerable General View of River Side

Section Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Downstream Side

Close View of Deformation

Not Applicable

Close View of Damages

Not Applicable

3/7
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Photo with 360° angles

Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

Facing Upstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side

4 /7
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Photo with 360° angles

Downstream
End of the
Bund

General View

Photo with 360° angles

Upstream End
of the Bund

Photo with 360° angles

APPENDIX-B. 190
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Observation Record*

(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY I“s%’;;te“’“ Description and Photo Damage*
Reserve stock of stone are present at the
29/2/2024 Visual shank of the spur.
Inspection Main river creek is situated approximately 2
km away from the spur.
282 feet nose portion stone pitched on
riveride.
Village Rampur-2 and police station were
observed towards country side the bund.
a

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

5

a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:

Leakage from the bund has been identified

APPENDIX-B. 191
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage No | The inundation analysis
For indicates that the flood damage
Evaluation is not severe.
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Pass | Free board height is 7 feet.
Dimension | Height
Bund Fail | Evaluation is not possible based
Width on the typical cross-section.
Flood Fail | The river touch the bund
Plain
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Monitoring
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 0 Free board height is 7 feet.
Dimension | Height
Bund 1 Evaluation is not possible based
Width on the typical cross-section.
Flood 2 The river touch the bund
Plain
Length
Quality Score 3/9

Note) HGL: hydraulic gradient line

7/7
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Khanwah Flood Bund RD 9+000

Creation Date: 29/2/2024

Province Zone Division Circle
. Dera Ghazi | Muzaffargarh Canal .
Punjab Khan Zone Division Muzaffargarh Canal Circle
Sr. No. River River System Bank
Name
P-015 Indus River Indus River Left
Bund Name R.D GPS Coordinates
29°33'81.09"N,
Khanwah Flood Bund RD 9+000 70°71'26.12"E

Name of J Head Spur No.6 at RD 9+000 of Khanwah Flood Bund
Vulnerable Point

e There is a J Head Spur Number 6 at this RD, the Apron and solid
Reason for the portion of J head spur damaged during 2010 and 2022 flood.
Vulnerability o Erosive action was observed on the upstream side of the spur.

o Extreme turbulent flow was observed along the spur /bund at this RD.
e The main river creek was located in the immediate vicinity of the

.. 1
Flow Condition bund/spur.

e Basti Jaskani and Basti Lagah observed towards country side of the
Site Condition in the bund.
Country Side? e There is a cropped area on the country side of the bund.

Layout Plan (Source of Satellite Image: Google Earth

@ Inspected Point
= Bund/Spur

Indus River

Evaluation®
Category Quality Score

Emergent Type R 7/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/8
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 340.78 feet
H.F.L 335.20 feet
Free Board Height 5.58 feet
Top Width 25 feet
Basic River Side Slope 1:3
Dimensions | | Country Side Slope 1:3 -
and Longitudinal Length 78000 feet Not Applicable
Materials Slope Protection Material Earthen (clay) -
Covering Material/ Pavement on Earthen (clay)
the Top
Embankment Material Earthen (clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)
RESTORATION OF J—HEAD SPUR NO.6 AT RD 9+000 OF KHANWAH FLOOD BUND
X—SECTION AT LINE NO 24+000 —_
TOP LEVEL=340.78
APPRON WIDTH =20"
Typical
Cross 5 : :
Section i i : ! #1111
2| 3 5333 3 3
HE
— SRTCH CHAL, Sl Tviion WA At A Bason J
History of Damages
MM/YYYY Type of Damage Description
2024 Apron damaged The Apron and solid portion of J head spur damaged at
this RD of Khanwah Flood Bund
Record of Rehabilitation/ Improvement
MM/YYYY | Project Name and its Cost Source of Funding
Description
Nil
Plan for Rehabilitation/ Improvement
MM/YYYY | Project Name and its Cost Source of Funding
Description
2024 Preparation of estimate Nil Nil

for Apron Restoration is
in process.

2/8
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Site Photo

Vulnerable

Section

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

Facing Upstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side

Close View of Deformation

Large Rain cuts in the sloping portion

APPENDIX-B. 195
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Close View of Damages

Apron damaged (cannot be observed)

Photo with 360° angles

Typical Section
(Adjacent to the
Vulnerable

Point)

General View of River Side

Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

4/ 8
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General View of Landside

Facing Downstream Side Facing Upstream Side

Photo with 360° angles

Downstream General View

End of the Bund

Photo with 360° angles

5/8
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Upstream End
of the Bund

General View (In the case that the VP is located near the end)

Photo with 360° angles
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Observation Record*

(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY

Inspection
Type

Description and Photo

Damage’

29/2/2024

Visual
Inspection

Reserve stock of stone present at J Head Spur
No. 6 at RD 9+000 of the bund.

Main river creek is flowing along this RD.
River side is stone pitched.

Basti Jaskani and Basti Lagah observed
towards country side of the bund.

There is a cropped area on the country side of
the bund.

Top width on this reach has not been properly
maintained.

Damage to the slope due to the rain cut was
observed.

Damage of the apron have been reported.

Cultivated area on the country side of the
bund

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund
3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:

Leakage from the bund has been identified
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage YES | The bund body is currently
damaged.
Bund Bund Fail | Free board height is 5.6 feet.
Dimension | Height
Bund Fail | Evaluation is not possible based
Width on the typical cross-section.
Flood Fail | The river touch the bund
Plain
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow YES | It’s been affected by strong
Impact water flow since before 2010
flood.
Category Emergent Type R
For Bund Damage 3 The bund body is currently
Evaluation damaged.
Score Bund Bund 1 Free board height is 5.6 feet.
Dimension | Height
Bund 1 Evaluation is not possible based
Width on the typical cross-section.
Flood 2 The river touch the bund
Plain
Length
Quality Score 7/9

Note) HGL: hydraulic gradient line
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Khanwah Flood Bund RD 15+650

Creation Date: 29/2/2024

Province Zone Division Circle
. Dera Ghazi Muzaffargarh .
Punjab Khan Zone Canal Division Muzaffargarh Canal Circle
Sr. No. River Name River System Bank
P-016 Indus River Indus River Left
Bund Name R.D GPS Coordinates

29°31'81.91"N,
70°71'18.67"E

Name of Inverted hockey spur at RD  15+650 of Khanwah Flood Bund
Vulnerable Point

Khanwah Flood Bund RD 15+650

e There is inverted hockey spur at this RD, the Apron of which
Reason for the damaged.
Vulnerability ¢ Erosive action was observed on the upstream side of the stud.

e Extreme turbulent flow was observed along the stud /bund at this
RD.

e The depth of the River Indus is approximately 30 feet in the
immediate vicinity along this reach.

e Town Gubbar Arain is located on the country side of the bund.

Flow Condition!

Site Condition in the
Country Side?

Layout Plan (Source of Satellite Image: Google Eart

[

Indus River

Evaluation®
Category Quality Score

Proactive Type R 4/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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Basic Information of the Bund
Item Existing Proposed
Top Elevation 337.00 feet
H.F.L 333.87 feet
Free Board Height 3.13 feet
Top Width 30 feet
Basic River Side Slope 1:3
Dimensions | | Country Side Slope 1:2 .
and Longitudinal Length 317 feet Not Applicable
Materials Slope Protection Material Earthen (Silty clay) -
Covering Material/ Pavement on the | Earthen (Silty clay)
Top
Embankment Material Earthen (Silty clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)
'T?ESTOR;‘\TION OF INVERTED HOCKEY STUD AT RD:15+650 OF KHANWAH
FLOOD BUND.
X—SECTION AT RD :0+274 BU s~y
— P e o Wiy O
/ D
Typical
Cross Eir - = T aEr -
SeCtIOIl 31!’ 8 .: 8 8 ] § gaaa 2 £
& ¢ § P83 s sz 223381 3 3
|4
JRTE PRNAL Bhe” DiviSion EXECUTIVE ENGINEER
SUB ENGINEER JATOI MUZAFFARGIARE CANAL S Mool
History of Damages
MM/YYYY Type of Damage Description
Nil
Record of Rehabilitation/ Improvement
MM/YYYY Project Name and its Description Cost Source of
Funding
Nil
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name and its Description Cost Source of
Funding
Nil

Note:

At RD 13+5000 of this bund, a J-Head is under construction, due to this spur the trend of the river will
be away from the bund at RD 15+650.
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Site Photo

Vulnerable
Section

General View of River Side

Facing Upstream Side

Facing Downstream Side

General View of Top

Facing Downstream Side

General View of Landside

Facing Downstream Side ing Upstream Side

Close View of Deformation
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Close View of Damages

Photo with 360° angles

Typical Section

General View of River Side

(Adjacent to the ] ] ] ]
Vulnerable Facing Downstream Side Facing Upstream Side
Point) Not Applicable (length of the stud is Not Applicable (length of the stud is
317 feet) 317 feet)
Typical Section .
(Not Applicable General View of Top
because lengt.h Facing Downstream Side Facing Upstream Side
of the spur is | Not Applicable (length of the stud is Not Applicable (length of the stud is
only 317 feet) 317 feet) 317 feete)
General View of Landside
Facing Downstream Side Facing Upstream Side
Not Applicable (length of the stud is Not Applicable (length of the stud is
317 feet) 317 feet)
Photo with 360° angles
Not Applicable (length of the stud is 317 feet)
Downstream General View
End of the Bund Not Applicable
Photo with 360° angles
Not Applicable
Upstream End | General View (In the case that the VP is located near the end)
of the Bund Not Applicable
Photo with 360° angles
Not Applicable
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Inspection

DD/MM/YYYY Type Description and Photo Damage’
e Main river creek is flowing along this RD.
29/2/2024 Visual e The Town of Gabbar Arain is located on the
Inspection country side.

e Top width on this reach was not properly
maintained.

e Erosive action along the inverted hockey stud
at this RD.

e s LN
Main river creek is flowing this RD

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 3.1 feet.
Dimension | Height
Bund Fail | Evaluation is not possible based
Width on the typical cross-section.
Flood Fail | The river touch the bund
Plain
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow YES | It’s been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type R
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 3.1 feet.
Dimension | Height
Bund 1 Evaluation is not possible based
Width on the typical cross-section.
Flood 2 The river touch the bund
Plain
Length
Quality Score 4/9

Note) HGL: hydraulic gradient line
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Mole Head prong of J-Head Spur R-3

Creation Date: 28/2/2024

Province Zone Division Circle
. Dera Ghazi River Diversion .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River Name River System Bank
P-017 Indus River Indus River Right
Bund Name R.D GPS Coordinates
30°07'57.41"N,
J-Head Spur R-3 - 70°79'95.8"E

Name of
Vulnerable Point

Mole Head Prong of J-Head Spur R-3 (Right side) 700 feet

Reason for the
Vulnerability

e The river is directly impacting the spur.

Flow Condition'

Main creek is flowing in the immediate vicinity of the J-head spur.
As per Federal Flood Commission standard, the recommended Free
Board is 6 feet.

Site Condition in the
Country Side?

There is a cultivated area on country side of the spur.

Layout Plan (So

A

uzafa rgarh

urce of Satellite Image: Goo

Mole Head Spur No R-11

Muzaf:

== i\ole Head Spur R-11
IMuzafargarh

Evaluation?

le Earth

(L5088 @ Inspected Point
= Bund/Spur 3

Category

Quality Score

Monitoring

3/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point)
3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 412.00 feet
H.F.L 405.00 feet
Free Board Height 7.00 feet
Top Width 30 feet
River Side Slope 1:2
Basic Country Side Slope 1:2
Dimensions and | | Longitudinal Length 700 feet Not Applicable
Materials Slope Protection Material Stone pitched on _
either side
Covering Material/ Pavement on the | Earthen (Silty clay)
Top
Embankment Material Earthen (Silty clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)
TYPCIAL X-SECTION OF MOLE HEAD PRONG OF J-HEAD SPUR R-3 ;%
-ula:mnl 500 [T_.;mem-zs eI “E
== _I_ === ,\\ Hiope 12
Typical Cross
Section
o — —— = SE=
History of Damages
MM/YYYY Type of Damage Description
Nil
Record of Rehabilitation/ Improvement
MM/YYYY Project Name and its Description Cost Source of Funding
Nil
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name and its Description Cost Source of Funding

Nil
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Site Photo

Vulnerable
Section

General View of River Side

Facing

Downstream Side

Iy

General View of Top

Facing Downstream Sid

General View of Landside

Facing Downstream Side

Close View of Deformation
Not Applicable

Close View of Damages
Not Applicable

Photo with 360° angles
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Typical General View of River Side
Section

(Adjacent to . .
the Vulnerable | Facing Downstream Side

Point)

General View of Top

Facing Downstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Photo with 360° angles

Downstream General View
End of the
Bund

4 /7
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Photo with 360° angles

Upstream End
of the Bund

General View (In the case that the VP is located near the end)

Photo with 360° angles
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Observation Record*
(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY | MSpection Description and Photo Damage

Type

e River is flowing in the immediate vicinity of
28/2/2024 Visual the spur.

Inspection | e  Cultivated area is present towards the inner
side of the prong of J-Head spur.

-

Cropped area towards the inner side of the
prong of J-Head spur

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage No | The inundation analysis
For indicates that the flood damage
Evaluation is not severe.
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Pass | Free board height is 7 feet.
Dimension | Height
Bund Fail | Evaluation is not possible based
Width on the typical cross-section.
Flood Fail | The river touch the bund
Plain
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Monitoring
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 0 Free board height is 7 feet.
Dimension | Height
Bund 1 Evaluation is not possible based
Width on the typical cross-section.
Flood 2 The river touch the bund
Plain
Length
Quality Score 3/9

Note) HGL: hydraulic gradient line

7/7

APPENDIX-B. 213



Down Stream Flood Bund RD 5+000

Creation Date: 28/2/2024

Province Zone Division Circle
. Dera Ghazi River Diversion .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River Name River System Bank
P-018a Indus River Indus River Left
Bund Name R.D GPS Coordinates

RD 57+000 to 30°05'12.36"N,,

D/S flood bund 62+000 and 4+000 ot h
to 7+000 70°83'57.21"E
Name of D/S Flood Bund (Left side) at RD 57+000 to 62+000 and 4+000 to

Vulnerable Point 7+000 (D/S Ghazi Ghat Bridge) 1

e There is a Cross spur at this RD.
[ ]
Reason for the Vulnerability flood 2022.

immediate vicinity of this bund.

The apron and sloping portion of cross spur were damaged in the

e When discharge exceeds 150,000 cusecs, the river flows in the

No flow conditions.

Flow Condition!

River flows approximately 700 feet away from this cross spur.

Site Condition in the e There is a cultivated area on either side of the spur.

Country Side?

Layout Plan

Source of Satelite Image: oo

a8

le Earth

@ Inspected Point
= Bund/Spur 3

Indus River

Category Quality Score

Monitoring 4/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land

Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 404 feet
H.F.L 399.50 feet
Free Board Height 4.50 feet
Top Width 32 feet
Basic River Side Slope 1:2
T — Counj[ry Slde Slope 1:2 Not
and Longitudinal Length 5000 feet Applicable
Materials Slope Protection Material g?gne pitched on River
ide -
Covering Material/ Pavement on the | Earthen (Silty clay)
Top
Embankment Material Earthen (Silty clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)
TYPICAL X-SECTION OF DOWNSTREAM GHAZ| GHAT FLOOD BUND AT RD:5+000
@!ﬂ 4Jl,uu 4D4.00 Dowel Width =17
i;"ﬁnslane-z:ii / \ Qﬁnw' 3
Typical Cross < ke
Section -
History of Damages
MM/YYY Type of o .
Y Damage Description
2022 Apron of the | Apron of the cross spur damaged in 2022 flood.
Cross spur
damaged
Record of Rehabilitation/ Improvement
MM/YYY Project Name and its Cost Source of Funding
Y Description
2023 Apron, pitching of the cross- | Rs. 114 Million Maintenance and Repair
spur restoration works of PID
Plan for Rehabilitation/ Improvement
MM/YYY Project Name and its Cost Source of Funding
Y Description
Nil
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Site Photo

Vulnerable

Section

General View of River Side

Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side

0.051, 70.83583, 75.6m, 345°

General View of Landside

Facing Downstream Side Facing Upstream Side

; 30.051, 70.83583, 75.6m, 345°

Close View of Deformation

Not Applicable

Close View of Damages

Not Applicable
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Photo with 360° angles

Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

Facing Upstream Side

5

General View of Landside

Facing Downstream Side

Facing Upstream Side
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Photo with 360° angles

Downstream | General View
End of the Not Applicable
Bund Photo with 360° angles
Not Applicable
Upstream End | General View (In the case that the VP is located near the end)
of the Bund | ; >
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Observation Record*
(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY I“s%’;;“’“ Description and Photo Damage
e River is approximately 700 feet away from the
28/2/2024 Visual spur.
Inspection | e  Cultivated area is situated on both sides of the

CTOSS Spur.
e River side slope is stone pitched and country
side slope is earthen.

Stone pitched river side lpe and Croppd area on
either side of the cross spur

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage No | The inundation analysis
For indicates that the flood damage
Evaluation is not severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 4.5 feet.
Dimension | Height
Bund Fail | The HGL is exposed above the
Width ground.
Flood Fail | Floodplain length is about 700
Plain feet.
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow YES | It’s been affected by strong
Impact water flow since before 2010
flood.
Category Monitoring
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 4.5 feet.
Dimension | Height
Bund 2 The HGL is exposed above the
Width ground.
Flood 1 Floodplain length is about 700
Plain feet.
Length
Quality Score 4/9

Note) HGL: hydraulic gradient line
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Down Stream Flood Bund RD 57+000

Creation Date: 28/2/2024

Province Zone Division Circle
. Dera Ghazi River Diversion .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River Name River System Bank
P-018b Indus River Indus River Left
Bund Name R.D GPS Coordinates
RD 57+000 to 0an! "
D/S Flood Bund 62+000 and 2790098%;%%6439,,1;51’
4+000 to 7+000 '
Name of D/S Flood Bund (Left side) at RD 57+000 to 62+000 and 4+000 to
Vulnerable Point 7+000 (D/S Ghazi Ghat Bridge) 2
o The said reach is no longer vulnerable as the river is flowing 2000
Reason for the feet away from the bund at this RD.
Vulnerability e There is no breach history of the bund at this RD.

e No flow conditions.

Flow Condition! e River flows approximately 2000 feet away from this RD.

Site Condition in the o Cultivated areas are present on both sides of the bund
Country Side?

Layout Plan (Source of Satellite Image: Google Earth

T =

Evaluation?

Category Quality Score
Monitoring 1/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7

APPENDIX-B. 221



Basic Information of the Bund

Item Existing Proposed
Top Elevation 395 feet
H.F.L 388.00 feet
Free Board Height 7.00 feet
Top Width 32 ft
Basic River Side Slope 1:3
Dimensions | | Country Side Slope 1:2 .
and Longitudinal Length 62000 feet Not Applicable
Materials Slope Protection Material Earthen (clay)
Covering Material/ Pavement on the | Pavement on the
Top Top
Embankment Material Earthen (clay)
Ancillary Structure No
(Drainage Ditch, and Spurs)
TYPICAL X-SECTION OF DOWNSTREAM GHAZ| GHAT FLOOD BUND AT RD:60+000
3 ™| Dowel Width = 12|
[RoAD 104 342,00 /—ﬂ\
. b e o [ \x [Side Siope = 3:}——
Typical Cross P gl =~ 3
Section st =l ' i B
A S
E}}immvé,oi i ] et
History of Damages
MM;Y Yy Type of Damage Description
Nil
Record of Rehabilitation/ Improvement
MM/YYY Project Name and its Cost Source of Funding
Y Description
Nil
Plan for Rehabilitation/ Improvement
MM/YYY | Project Name and Description Cost Source of Funding
Y
Nil
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Site Photo

Vulnerable General View of River Side

Section Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

D/S flood bind 1D

51

29'921 96, 70.83889, 74.0m, 193° 29.92198, 70.83889, 73.5m, 328°

Close View of Deformation

Not Applicable

Close View of Damages

Not Applicable
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Photo with 360° angles

Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

Facing Upstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side
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Photo with 360° angles

Downstream | General View
End of the Not Applicable
Bund Photo with 360° angles
Not Applicable
Upstream End | General View (In the case that the VP is located near the end)
of the Bund ' ; =
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Observation Record*
(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY I“S%’;;zl““ Description and Photo DamageS
e River is situated approximately 2000 feet
28/2/2024 Visual away from the spur.
Inspection | e  Cultivated area is present on both sides of the

bund.
e There is a metaled road on the top of bund.

Croppd area n either side of the bund .

Metale ad on h to of bund

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage No | The inundation analysis
For indicates that the flood damage
Evaluation is not severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Pass | Free board height is 7 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Fail | Floodplain length is about 2000
Plain feet.
Length
Topographic | Breach No | There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Monitoring
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 0 Free board height is 7 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 1 Floodplain length is about 2000
Plain feet.
Length
Quality Score 1/9

Note) HGL: hydraulic gradient line
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Down Stream Flood Bund RD 60+000

Creation Date: 28/2/2024

Province Zone Division Circle
Punjab gi?n(%l:)fel Rlve]:)ri\];/)ils\if(c;flsmn Taunsa Canal Circle
Sr. No. River Name River System Bank
P-018c Indus River Indus River Left
Bund Name R.D GPS Coordinates
RD 57+000 to 0a 11 "
D/S Flood Bund 62+000 and 4+000 2790"9814%19518"1;517
to 7+000 '
Name of D/S Flood Bund (Left side) at RD 57+000 to 62+000 and 4+000 to
Vulnerable Point 7+000 (D/S Ghazi Ghat Bridge)-3
e The said reach is no longer vulnerable, as the river is flowing 3000
Reason for the .
—— feet away from the b_und at this RD. _
o There is no breach history of the bund at this RD.
No flow conditions.
Flow Condition' e River flows approximately 3000 feet away from this cross spur.
Site Condition in the e Cultivated areas are present on both sides of the bun
Country Side?

La

out Plan (Source of Satellite Image: Google arth :

we « @ Inspected Point
= Bund/Spur ;

! Indus River

Evaluation®
Category Quality Score
Monitoring 1/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 395 feet
H.F.L 388.00 feet
Free Board Height 7.00 feet
Top Width 32 feet
Basic Iéiver Sidsg (?losple i :;
p . ountry Side Slope : .
a]r?(lin;/elgtsgiraljs Longitudinal Length . 62000 feet Not Applicable

Slope Protection Material Earthen (clay) -
Covering Material/ Pavement on the | Pavement on the
Top Top
Embankment Material Earthen (clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)

TYPICAL X-SECTION OF DOWNSTREAM GHAZ| GHAT FLOOD BUND AT RD:60+000

: ~{ Dowel Width =12 [~
395,00
RoAD 104 i e R
// ; \x\ [Side Siope = 3:]——

Typical Cross Section

\ :

[sige Siope = 2- / ]

E;Simn' 375,05
History of Damages
MMg{Y Yy Type of Damage Description
Nil
Record of Rehabilitation/ Improvement
MM/YYY Project Name and its Cost Sourceof Funding
Y Description
Nil
Plan for Rehabilitation/ Improvement
MM/YYY Project Name and its Cost Source of Funding
Y Description
Nil
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Site Photo

Vulnerable General View of River Side

Section Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Close View of Deformation

Not Applicable

Close View of Damages

Not Applicable
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Photo with 360° angles

Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

Facing Upstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side

APPENDIX-B. 231
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Photo with 360° angles

Downstream | General View
End of the Not Applicable
Bund Photo with 360° angles
Not Applicable
Upstream End | General View (In the case that the VP is located near the end)
of the Bund ' e
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(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

Observation Record*

DD/MM/YYYY I“s%’;;:"““ Description and Photo Damage
River is situated approximately 3000 feet
28/2/2024 Visual away from the spur.
Inspection Cultivated area is present on both sides of the
bund.
There is a metaled road on the top of bund.
a

Metaled road o the of b

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund
3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:

Leakage from the bund has been identified
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage No | The inundation analysis
For indicates that the flood damage
Evaluation is not severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Pass | Free board height is 7 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Fail | Floodplain length is about 3000
Plain feet.
Length
Topographic | Breach No | There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Monitoring
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 0 Free board height is 7 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 1 Floodplain length is about 3000
Plain feet.
Length
Quality Score 1/9

Note) HGL: hydraulic gradient line
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Left Marginal Bund at RD 5 + 000

Creation Date: 25/2/2024

Province Zone Division Circle
. Dera Ghazi Taunsa Barrage .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River Name River System Bank
P-019a Indus River Indus River Left
Bund Name R.D. GPS Coordinates
. RD 0+000 30°52'94.77"N,
Left Marginal Bund 1050+000 70°87'52.36"E
N G Left Marginal Bund 0+000 to50+000 1
Vulnerable Point

e Main creek is situated one km away from the said reach.
e During 2010 flood, Left Marginal bund breached at RD 32+000

Reason for the Vulnerability to RD 40+000. At this reach, water flow along the bund.

B g (sl e Main river creek is situated 1 km away from the said reach.

Cultivated areas are present on both sides of the bun.

Site Condition in the Country
Side?

Evaluation®
Category Quality Score
Proactive Type C 3/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 464.00 feet
H.F.L 458.00 feet
Free Board Height 6.00 feet
Top Width 25 feet
River Side Slope 1:2
Country Side Slope 1:2
Longitudinal Length 134700 feet
Basic Dimensions | | Slope Protection Material Stone pitching on Not
and Materials River side Applicable
Covering Material/ Pavement on | Shingle on the -
the Top Top
Embankment Material Earthen (Clay)
Ancillary Structure Taunsa Barrage
(Drainage Ditch, and Spurs) is Approximately
2 km away

Country Side

Typical Cross | 5% __ O _ ]
Section b _ —
B .
| z l
:‘ L:E‘if:? ______ LEFT MARGINAL BUND TAUNSA BARRAGE
L ieated. Design ————— RD 14500 TO 00+000 [ Scale 1"=15"
Historyof Damages
MM/YYYY Type of Damage Description
Nil
Record of Rehabilitation/ Improvement
MM/YYYY Project Name and its Cost Source of Funding
Description
Nil
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name and its Cost Source of Funding
Description
Nil

2/7
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Site Photo

Vulnerable General View of River Side

Section Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Close View of Deformation

Not Applicable

Close View of Damages

Not Applicable

3/7
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Photo with 360° angles

Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

Facing Upstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side

Photo with 360° angles

APPENDIX-B. 238
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Downstream | General View
End of the Not Applicable
Bund Photo with 360° angles
Not Applicable
Upstream End | General View (In the case that the VP is located near the end)
of the Bund

Photo with 360° angles

APPENDIX-B. 239
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(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

Observation Record*

DD/MM/YYYY

Inspection
Type

Description and Photo

Damage’

25/2/2024

Visual
Inspection

Guage pillar is observed on the river side

Main river creek is approximately one km away
from the said reach.

Natural surface level is approximately 20 feet
Away from the top level.

Cultivated Areas are observed on the country side
of the bund.

A temporarily cultivated area is observed in the
river bed.

Gaugépﬂlér & fepofaﬁly cr-opped area gb’served
in the river bed

Cultivated area observed on the country side

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund
3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified

APPENDIX-B. 240
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 6 feet.
Dimension | Height
Bund Fail | Evaluation is not possible based
Width on the typical cross-section.
Flood Fail | Floodplain length is about 5400
Plain feet.
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type C
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 6 feet.
Dimension | Height
Bund 1 The HGL is exposed above the
Width ground.
Flood 1 Floodplain length is about 5400
Plain feet.
Length
Quality Score 3/9

Note) HGL: hydraulic gradient line

APPENDIX-B. 241
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Spur T1 RD 114000 of Left Marginal Bund

Creation Date: 25/2/2024

Vulnerable Point

Province Zone Circle
Punjab Dera C;(I::lzel Khan Taunsa Barrage Taunsa Canal Circle
Sr. No. River Name River System Bank
P-019b Indus River Indus River Left

Bund Name GPS Coordinates
) 30°54'67.76"N,
Left Marginal Bund RD 0+000 to50+000 70°87'86.01"E
Name of Left Marginal Bund 0+000-50+000_2

Reason for the Vulnerability

o This point is critical due to wave action of small creek and hence
T-Head spur was constructed to prevent Left Marginal Bund from
wave action, the length of which is 6700 feet.

Flow Condition!

e Main river creek is 200 meters away from the said reach.

Site Condition in the
Country Side?

Cultivated areas are present on both sides of the bund

Layout Plan

ource of Satellite Image: Google Earth

ool

&T Head Spur T-2 U/S Left]
RD150000f L.M.B (Left

Evaluation?

@ Inspected Point
— Bund/Spur

Category

Quality Score

Proactive Type C

4/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).
3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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MM/YYYY

Item

Existing

Proposed

Top Elevation 462.59 feet
H.F.L 456.00 feet
Free Board Height 6.59 feet
Top Width 33 feet
River Side Slope 1:2
Country Side Slope 1:3
Longitudinal Length 134700 feet

Slope Protection Material

Stone pitching on River
side

Covering Material/ Pavement on | Shingle on the top
the Top
Embankment Material Earthen (Clay)

Type of Damage

Nil

Description

Not
Applicable

Nil

MM/YYYY

Project Name and its Description

Cost

Source of
Funding

Nil

APPENDIX-B. 243

MM/YYYY Project Name and its Description Cost Source of
Funding
Nil
2/ 7



Site Photo

Vulnerable General View of River Side

Section Facing Downstream Side Facing Upstream Side

i

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Close View of Deformation

Not Applicable

Close View of Damages

Not Applicable

3/7
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Photo with 360° angles

Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing Downstream Side

< o, i g -

Facing Upstream Side

General View of Top

Facing Downstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side

APPENDIX-B. 245
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Photo with 360° angles

Downstream | General View
End of the Not Applicable
Bund Photo with 360° angles
Not Applicable
Upstream End | General View (In the case that the VP is located near the end)
of the Bund i

Photo with 360° angles

APPENDIX-B. 246
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Observation Record*
(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY | [nspection
Type

Description and Photo Damage’

e Main river creek is approximately 200 meters

25/2/2024 Visual away from the said reach.

Inspection Natural surface level is approximately 25 feet
from the top level.

e (Cultivated areas are observed on the country side
of the bund.

Cultivated area are observed on the country side

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified

6 /7
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 6.6 feet.
Dimension | Height
Bund Fail | Evaluation is not possible based
Width on the typical cross-section.
Flood Fail | The river touch the bund
Plain
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type C
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 6.6 feet.
Dimension | Height
Bund 1 Evaluation is not possible based
Width on the typical cross-section.
Flood 2 The river touch the bund
Plain
Length

Quality Score

4/9

Note) HGL: hydraulic gradient line

APPENDIX-B. 248
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Left Marginal Bund at RD 21 + 000

Creation Date: 25/2/2024

Province Zone Division Circle
. Dera Ghazi Taunsa Barrage .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River Name River System Bank
P-019¢ Indus River Indus River Left
Bund Name R.D GPS Coordinates
) RD 0+000 30°57'34.85"N,
Left Marginal Bund 1050+000 70°88'37.92"E
Name of Left Marginal Bund 0+000 to50+000_3
Vulnerable Point B

Reason for the

Vulnerability o

Main creek is situated one km away from this RD.

During 2010 flood, Left Marginal bund breached at RD 32+000 to

RD 40+000. At this reach, water flow along the bund.

Now this RD is no longer vulnerable as the sheet piling has been
installed from RD 18+000 to RD 46+000 in between 2020-2021.

Flow Condition!

RD.

Main river creek is situated approximately one km away from this

Site Condition in the
Country Side?

Cultivated areas are present on both sides of the bund.

Evaluation?

Category

Quality Score

Proactive Type C

3/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.
2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,

Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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Basic Information of the Bund

Basic
Dimensions
and Materials

Item Existing Proposed
Top Elevation 464.00 feet

H.F.L 458.00 feet

Free Board Height 6.00 feet

Top Width 25 feet

River Side Slope 1:2

Country Side Slope 1:3 Not
Longitudinal Length 134700 feet Applicable

Slope Protection Material

Stone pitching on River
side

Covering Material/ Pavement on Metaled Road
the Top

Embankment Material Earthen (Clay)
Ancillary Structure Nil

(Drainage Ditch, and Spurs)

| Rives Side
|

Country Side

Typical Cross | B |
Section | BT B - ]
| 3 \
fail |
|
| |TE A dirnensions are in feet, LEES[NQD 777777 LEFT MARGINAL BUND TAUNSA BARRAGE
History of Damages
MM/YYYY Type of Damage Description
Nil
Record of Rehabilitation/ Improvement
MM/YYYY Project Name and its Cost Source of Funding
Description
2020-2021 | Sheet piling installed from RD | Not provided by | Project Implementation Unit
18+000 to RD 46+000. field staff (PIU)
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name and its Cost Source of Funding
Description
Nil

APPENDIX-B. 250
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Site Photo

Vulnerable

Section

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side

Close View of Deformation

Not Applicable

Close View of Damages

Not Applicable

APPENDIX-B. 251
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Photo with 360° angles

Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

Facing Upstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side

APPENDIX-B. 252
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Photo with 360° angles

Downstream | General View
End of the Not Applicable
Bund Photo with 360° angles
Not Applicable
Upstream End | General View (In the case that the VP is located near the end)
of the Bund

Photo with 360° angles

APPENDIX-B. 253
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Observation Record*

(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY

Inspection
Type

Description and Photo

Damage’

25/2/2024

Visual
Inspection

Main river creek is situated approximately one
km away from the said reach.

Natural surface level is approximately 25 feet
below the top level.

Cultivated area is observed on the country side of
the bund.

Temporarily cultivated area is observed in the
river bed.

Tibba Tie bund originates towards the country
side from the RD 21+000 of Left Marginal Bund.

Cultivated area is observed on the country side of
the bund

Temporarily cultivated area is ‘Apresent in the river
bed

4 Current Status, Effect of the Existing Structural Countermeasure Such As Spurs/studs, Sheet Piles for Seepage
Control etc and Development of Erosion, Deformation, Deterioration of the Existing Bund
3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified

APPENDIX-B. 254
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 6 feet.
Dimension | Height
Bund Fail | Evaluation is not possible based
Width on the typical cross-section.
Flood Fail | Floodplain length is about 3200
Plain feet.
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type C
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 6 feet.
Dimension | Height
Bund 1 The HGL is exposed above the
Width ground.
Flood 1 Floodplain length is about 3200
Plain feet.
Length
Quality Score 3/9

Note) HGL: hydraulic gradient line

APPENDIX-B. 255
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Left Marginal Bund at RD 33 + 000
Creation Date: 25/2/2024

Province Zone Division Circle
. Dera Ghazi Taunsa Barrage .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River Name River System Bank
P-019d Indus River Indus River Left
Bund Name R.D GPS Coordinates
. RD 0+000 30°60'31.37"N,
Left Marginal Bund 1050+000 70°89'36.58"E
Name of Left Marginal Bund RD 0+000 to50+000_4

Vulnerable Point

Main creek is situated approximately 3.5 km away from this RD.
e During 2010 flood, Left Marginal bund breached due to seepage
resulting an overtopping at RD 32+000 to RD 40+000.
e Now this RD is no longer vulnerable, as the sheet piling has been
installed from RD 18+000 to RD 46+000 in-between 2020-2021.
e Main river creek is situated approximately 3.5 km away from this
RD.
e The recommended free board of Left Marginal Bund is 6 feet as per
recommendation of Federal Flood Commission.
e HFL of Left Marginal Bund is 458.00 ft. The available Free Board
is 6.00 feet.
A deep pit/pond, approximately 60 feet in depth, has been observed
on the countryside of the bund since the 2010 flood.

Reason for the
Vulnerability

Flow Condition®

Site Condition in the
Country Side?

56000 of L.M.B (Left
Side), Taunsa Barrage

vision
Evaluation
Category Quality Score
Proactive Type R 3/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 464.00 feet
H.F.L 458.00 feet
Free Board Height 6.00 feet
Top Width 25 feet
Basic River Side Slope 1:2
Dimensions Counj[ry Slde Slope 1:3 Not
and Longitudinal Length 134700 feet Applicable
Materials Slope Protection Material S.té)ne pitching on River
side -
Covering Material/ Pavement on Metaled Road
the Top
Embankment Material Earthen (Clay)
Ancillary Structure
(Drainage Ditch, and Spurs)
— - NPCAXSECTIONAT RO Tt
i River Side Country Side
Typical | =
Cross | i
Section - - i
B B
| '
|
| :'E dirnansions are in foet, LEGE:D 777777 LEFT MARGINAL BUND TAUNSA BARRAGE
History of Damages
MM/YYYY Type of Damage Description
2010 Left Marginal bund During 2010 flood, Left Marginal bund breached
breached due to seepage and overtopping at RD 32+000 to
RD 40+000.
Record of Rehabilitation/ Improvement
MM/YYYY Project Name and its Cost Source of
Description Funding
2020-2021 Sheet piling installed Not provided by field staff Project
from RD 18+000 to RD Implementation
46+000. Unit (PIU)
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name and its Cost Source of
Description Funding
Nil
2/ 7
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Site Photo

Vulnerable General View of River Side
Section

Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side ing Upstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Close View of Deformation
Not Applicable

Close View of Damages
Not Applicable

Photo with 360° angles

3/7

APPENDIX-B. 258



Typical General View of River Side
Section
(Adjacent to
the Vulnerable
Point)

Facing Downstream Side _ Facing Upstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Dnstream Sie Facing Upstream Side

Photo with 360° angles

Downstream General View
End of the
Bund

4 /7
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Photo with 360° angles

Upstream End
of the Bund

Photo with 360° angles

APPENDIX-B. 260
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(Current Status, Effect of Countermeasure, Development of erosion, Deformation, Deterioration)

Observation Record*

DD/MM/YYYY

Inspection
Type

Description and Photo

Damage’

25/2/2024

Visual
Inspection

Main river creek is situated approximately 3.5 km
away from this RD.

There is a deep pit / pond with approximately
depth of 60 feet observed towards country side of
the bund after 2010 flood.

Shingle has been observed on the top the bund
from RD 27+000 to RD 46+000.

Temporarily cultivated area observed in the river
bed.

There is a dee pit/pond with approimatey epth
of 60 ft. towards country side of the bund

emoaly cultivated area in the river bed

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund
3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified

APPENDIX-B. 261
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 6 feet.
Dimension | Height
Bund Fail | The HGL is exposed above the
Width ground.
Flood Fail | Floodplain length is about 2700
Plain feet.
Length
Topographic | Breach Yes | It has breached in the past.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type R
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 6 feet.
Dimension | Height
Bund 1 Evaluation is not possible based
Width on the typical cross-section.
Flood 1 Floodplain length is about 2700
Plain feet.
Length
Quality Score 3/9

Note) HGL: hydraulic gradient line
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T-Head Spur T-3 Upstream Left RD 19+200 of Left Marginal Bund

Creation Date: 25/2/2024

Province Zone Division Circle
. Dera Ghazi | Taunsa Barrage .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River River System Bank
Name
P-020 Indus River Indus River Left
Bund Name R.D GPS Coordinates
) 30°56'71.3"N,
Left Marginal Bund RD 19 +200 70°86'12.22"F
Name of : T-Head Spur T-3 upstream left RD 19+200 of LMB
Vulnerable Point

Reason for the Vulnerability

This point is vulnerable due to wave action of small creek,
and hence T-head spur was constructed to prevent Left
Marginal Bund From wave action, the length of which is 7134

feet.

In 2023 flood, due to erosive action of river water, a 300 feet.

Apron launched towards upstream side of the T-head spur.

e Main river creek is observed in the immediate vicinity of the

Flow Condition! armored portion of T-Head Spur.

Cultivated area has been observed on either side of T-3 spur up

Site Condition in the Country | , jength of 4+000 out of 7+134.

Side?

13 U Left

d Left
00 of LMB
9”\%aun53 Barrage

b e "

Evaluation

Category

Quality Score

Emergent Type C

6/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).
3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 464.54 feet
H.F.L 456.00 feet
Free Board Height 8.54 feet
Top Width 30 feet

Basic River Sidg Slope 1:2

T — Counfcry Slde Slope 1:3 Not
and Longitudinal .Length . 7134 fe.et . Applicable
Materials Slope Protection Material Stone pltchlng on
upstream side -

Covering Material/ Pavement on Reserve stock of stone
the Top on the top of T-3 Spur
Embankment Material Earthen (Silt and Clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)

X - SEC AT RD 0+500 OF T HEAD SPUR NO. 3 AT R.D 19+000 OF L.M.B.

L: jlr H\ls ;j z—:)yer \c Jsi;g ‘ '| ‘ l '\ l l i ‘ ' ’
/.35 + oé l ﬂ'!

F‘T f?‘::);\v :L Rn l= ul« 72 ‘

'ﬁ’ -

Cesigned Top W= 1 | I

|
|
|

Top RL4E4 54

'9ur o }g;_/ uin ]I

—
U e -
Typical Cross Section | | | | | -+ | K
L1 T Cllercaty, | | Lk
| st 1% TAURS AR as T
CATUMN, 41008 | ’ | KoT ‘
History of Damages
MM/YYY Type of s .
Y Damage Description
2023 Apron 300 feet Apron launched towards upstream side of the T-Head Spur
Launched
Record of Rehabilitation/ Improvement
MM/YYY Project Name and its Cost Source of Funding
Y description

Nil (Proposal of rehabilitation is
under consideration but not
submitted yet)

Plan for Rehabilitation/ Improvement

MM/YYY Project Name and its Cost Source of Funding
Y Description
Nil
2/ 7
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Site Photo

Vulnerable | General View of River Side

Section Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Close View of Deformation

3/7
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Close View of Damages

Apron launched partly (It is invisible due to flowing water)

Photo with 360° angles

Typical General View of River Side

Section Facing Downstream Side Facing Upstream Side
(Adjacent
to the
Vulnerable

Point)

General View of Top

Facing Downstream Side Facing Upstream Side

4 /7
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General View of Landside

Facing Downstream Side Facing Upstream Side

Photo with 360° angles

Downstream | General View
End of the Not Applicable
Bund Photo with 360° angles

Not Applicable
Upstream General View (In the case that the VP is located near the end)
End of the : o
Bund

Photo with 360° angles

APPENDIX-B. 267
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Observation Record*
(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY | [nspection
Type

Description and Photo Damage’

e Main river creek is observed in close proximity to

25/2/2024 Visual the armored portion of T-Head spur.

Inspection Cropped area are present on both sides of T-3 spur
up to length of 4+000 out of 7+134.

o Areserve stock of stones is available along the top
of T-head spur.

e Damages on the apron and slope have been
reported.

Main river creek

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified

6 /7
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage YES | The bund body is currently
damaged.
Bund Bund Pass | Free board height is 8.5 feet.
Dimension | Height
Bund Fail | Evaluation is not possible based
Width on the typical cross-section.
Flood Fail | The river touch the bund
Plain
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Emergent Type C
For Bund Damage 3 The bund body is currently
Evaluation damaged.
Score Bund Bund 0 Free board height is 8.5 feet.
Dimension | Height
Bund 1 Evaluation is not possible based
Width on the typical cross-section.
Flood 2 The river touch the bund
Plain
Length
Quality Score 6/9

Note) HGL: hydraulic gradient line
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RD 5+000 of Sanawan Flood Bund

Creation Date: 25/2/2024

Province Zone Division Circle
. Dera Ghazi Taunsa Barrage .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River Name River System Bank
P-021a Indus River Indus River Left
Bund Name R.D. GPS Coordinates
30°61'96.38"N,
Sanawan Bund RD 0+000 to 40+000 70°91'29 68"E
Name of Sanawan Bund at RD 0-+000 to 40+000_1
Vulnerable Point
e Sanawan Flood Bund is the second defense line.
Reason for the e Since 2010, Indus River did not reached this area, and the said
Vulnerability reach is no longer considered vulnerable due to installation of
sheet piles at Left Marginal Bund from RD 18 + 000 to RD

46+000.

e The river flows approximately 6.5 km away from this location.

Flow Condition'

There is a cultivated areas situated on both sides of the bund.

Site Condition in the
Country Side?

@ @ Inspected Point
" == Bund/Spur

arginal

Left p.
1500 -

Evaluation?

Quality Score

Category
0/9

Monitoring

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.
2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land

Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7
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Item Existing Proposed
Top Elevation 463.32 feet

H.F. L 456.22 feet

Free Board Height 7.10 feet

Top Width 25 feet

River Side Slope 1:3 Not
Country Side Slope 1:2 Applicable
Longitudinal Length 41000 feet PP
Slope Protection Material Earthen (Clay) -
Covering Material/ Pavement on the | Earthen (Clay)

Top

Embankment Material Earthen (Clay)

Ancillary Structure Nil

(Drainage Ditch, and Spurs)

MM/YYYY Type of Damage Description
Nil
MM/YYYY Project Name and its Description Cost Source of
Funding

Nil

APPENDIX-B. 271

MM/YYYY Project Name and its Description Cost Source of
Funding
Nil
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Site Photo

Vulnerable
Section

General View of River Side

Facing Downstream Side

it

Facing Upstream Side

General View of Top

Facing Downstream Side

General View of Landside

Facing Downstream Side

o

Facing Upstream?_Slde_ -

Close View of Deformation

Not Applicable

Close View of Damages

Not Applicable

Photo with 360° angles

3/7
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Typical

General View of River Side

Section
Adjacent to . .
‘Ehe {/ulnerable Facing Downstream Side Facing Upstream Side
Point) s - bl :
General View of Top
Facing Downstream Side Facing Upstream Side
General View of Landside
Facing Downstream Side Facing Upstream Side
Downstream General View
End of the
Bund

4 /7
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Upstream End
of the Bund

General View (In the case that the VP is located near the end)

APPENDIX-B. 274
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Observation Record*

(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

= i
Cultivated area is situated on both sides of the
bund

DD/MM/YYYY I“s%’;;::““ Description and Photo DamageS

Upper Kot Sultan Disty. (inundation channel from

25/2/2024 Visual River Indus) was situated on the country side of

Inspection this reach.
Cultivated area has been observed on either side
of the bund. Natural surface level is
approximately 18 feet.
Sanawan Flood Bund is the second defense line
towards left side.
a

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund
3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:

Leakage from the bund has been identified
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Pass | Free board height is 7.1 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Pass | Floodplain length is about
Plain 21400 feet.
Length
Topographic | Breach No | There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Monitoring
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 0 Free board height is 7.1 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 0 Floodplain length is about
Plain 21400 feet.
Length
Quality Score 0/9

Note) HGL: hydraulic gradient line

7/7
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RD 17+000 of Sanawan Bund

Creation Date: 25/2/2024

Province Zone Division Circle

Punjab Dera Ghazi Taunga .B.arrage Taunsa Canal Circle
Khan Zone Division
Sr. No. River Name River System Bank
P-021b Indus River Indus River Left
Bund Name R.D GPS Coordinates
Sanawan Bund RD 0+000 to 30°58'65.03"N,
40+000 70°90'86.2"E
Name of Sanawan Bund at RD 0+000 to 40+000_2
Vulnerable Point B

Sanawan Flood Bund is the second defense line.
e Since 2010, Indus River has not reached this reach, and the said
Reason for the Vulnerability reach is no longer considered as vulnerable due to provision of
sheet piles at Left Marginal Bund from RD 18+000 to RD
46+000. Moreover, River is 7 km away from this reach.

e The river flows approximately 7 km away from this location.

Flow Condition!

There is a cultivated areas situated on both sides of the bund.

Site Condition in the Country
Side?

@ Inspected Point |
= Bund/Spur

% 126000 of L.M.B (Left
Side), Taunsa Barrage
A Division

Evaluation®
Category Quality Score
Monitoring 0/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point)

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7
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Item Existing Proposed
Top Elevation 461.71 feet

H.F.L 454.71 feet

Free Board Height 7.00 feet

Top Width 25 feet

River Side Slope 1:3

Country Side Slope 1:2 Not
Longitudinal Length 41000 feet Applicable
Slope Protection Material Earthen (Clay) _
Covering Material/ Pavement on | Earthen (Clay)

the Top

Embankment Material Earthen (Clay)

Ancillary Structure Nil

(Drainage Ditch, and Spurs)

Type of Damage

Description

Nil

MM/YYYY

Project Name and its
Description

Cost

Source of Funding

Nil

MM/YYYY

Project Name ans its
Description

Cost

Source of Funding

Nil

APPENDIX-B. 278
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Site Photo

Vulnerable
Section

General View of River Side

Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Close View of Deformation
Not Applicable

Close View of Damages
Not Applicable

Photo with 360° angles

3/7

APPENDIX-B. 279



Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

Facing Upstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side

Photo with 360° angles
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Downstream
End of the
Bund

General View

Upstream End
of the Bund

General View (In the case that the VP is located near the end)

APPENDIX-B. 281
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Observation Record*

(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY

Inspection
Type

Description and Photo

Damage’

25/2/2024

Visual
Inspection

Upper Kot Sultan Disty. (Inundation channel from
River Indus) was on the country side of this reach.
Cultivated area has been observed on both sides of
the bund.

Natural surface level is approximately 28 feet below
the top level.

RD 0+000 of Tibba Tie bund started from RD 17
+500 of Sanawan Flood Bund.

Sanawan Flood Bund is the second defense line
towards left side.

Cultivated area is situated on both sides f he bund

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

5

a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Pass | Free board height is 7 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Pass | Floodplain length is about 9600
Plain feet.
Length
Topographic | Breach No | There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Monitoring
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 0 Free board height is 7 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 0 Floodplain length is about 9600
Plain feet.
Length
Quality Score 0/9

Note) HGL: hydraulic gradient line

7/7
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RD 25 +500 of Sanawan Bund

Creation Date: 25/2/2024
Province Zone Division Circle
Punjab Dera (;hazi Khan Taunga .B.arrage Taunsa Canal Circle
one Division
Sr. No. River Name River System Bank
P-021c Indus River Indus River Left
Bund Name R.D. GPS Coordinates
Sanawan Bund RD 0+000 to 30°56'25.67"N,
40+000 70°90'88.61"E
Name of Sanawan Bund at RD 0+000 to 40+000 3
Vulnerable Point
Sanawan Flood Bund is the second defense line.

Since 2010, Indus River has not reached this area, and the said reach is
no longer considered as vulnerable due to provision of sheet piles at
Left Marginal Bund from RD 18+000 to RD 46+000. Moreover, river
is 6 to 7 km away from this reach.

The river flows approximately 6 to 7 km away from this location.

Reason for the Vulnerability

Flow Condition!

There is a cultivated area is present on both sides of the bund.
Site Condition in the

Country Side?

le Earth
r & Inspected Point
: =— Bund/Spur

i a
" 4‘3 uIs Left
LMB (Left |

Beueg esunel (apis
ye) ‘pung UBMEUES

N7 Head Spur 1-2 U/S Lenﬁ) -
RD150000f L.M.B (Left :

" Evaluation?

Category

Quality Score
Monitoring

0/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7
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Item Existing Proposed
Top Elevation 460.49 feet

H.F.L 453.49 feet

Free Board Height 7.00 feet

Top Width 25 feet

River Side Slope 1:3

Country Side Slope 1:2 Not
Longitudinal Length 41000 feet Applicable
Slope Protection Material Earthen (Clay) _
Covering Material/ Pavement on the Earthen (Clay)

Top

Embankment Material Earthen (Clay)

Ancillary Structure Nil

(Drainage Ditch, and Spurs)

Type of Damage Description
Nil

MM/YYYY Project Name and its Description Cost Source of
Funding

Nil

MM/YYYY Project Name and its Description Cost Source of
Funding

Nil
2/ 7
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Site Photo

Vulnerable
Section

General View of River Side

Facing Downstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Close View of Deformation
Not Applicable

Close View of Damages
Not Applicable

Photo with 360° ang

3/7
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Typical
Section
(Adjacent to
the
Vulnerable
Point)

General View of River Side

Facing Downstream Side

Upstream Side

General View of Top

Facing Downstream Side Facing

Upstream id 7

General View of Landside

Facing Downstream Side ) Facing Upstream Side

APPENDIX-B. 287
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Downstream | General View

End of the

Bund

Upstream End | General View (In the case that the VP is located near the end)
of the Bund .
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Observation Record*
(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY I“s%’;;“’“ Description and Photo Damage
o Upper Kot Sultan Disty (Inundation channel from
25/2/2024 Visual River Indus) was on the approximately 40 feet in
Inspection country side of this reach.
o Cultivated area has been observed on both sides
of the bund.

o Natural surface level is approximately 25 feet
below the top level.

e Sanawan Flood Bund is the second defense line
towards left side.

B 0 ; i
Cultivated area is present on both sides of the bund

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified

6 /7
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Pass | Free board height is 7 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Pass | Floodplain length is about
Plain 15300 feet.
Length
Topographic | Breach No | There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Monitoring
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 0 Free board height is 7 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 0 Floodplain length is about
Plain 15300 feet.
Length

Quality Score

0/9

Note) HGL: hydraulic gradient line
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RD 36+000 of Sanawan Bund

Creation Date: 25/2/2024

Province Zone Division Circle
. Dera Ghazi Taunsa Barrage .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River Name River System Bank
P-021d Indus River Indus River Left
Bund Name R.D GPS Coordinates
Sanawan Bund RD 0+000 to 30°53'62.86"N,
40+000 70°91'76.15"E
Name of Sanawan Bund at RD 0+000 to 40+000_4

Vulnerable Point

e Sanawan Flood Bund is the second defense line.

e Since 2010, Indus River has not reached this area, and the said reach
Inerabili is no longer 90ns1dered vulnerable due to installation of sheet piles
Vulnerability at Left Marginal Bund from RD 18+000 to RD 46+000. Moreover,
River is situated 5 km away from this reach.

Reason for the

e The river flows approximately 5 km away from this location.

Flow Condition!

There is a cultivated area present on both sides of the bund.

Site Condition in the
Country Side?

Layout Plan (Source of Satellite Image: Google Earth)

¥ Inspected Point [
— Bund/Spur

Upper Indus (Bund [
Description Left 11

Evauatin
Category Quality Score
Monitoring 0/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7
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MM/YYYY

Item Existing Proposed
Top Elevation 459.14 feet

H.F.L 452.14 feet

Free Board Height 7.00 feet

Top Width 25 feet

River Side Slope 1:3

Country Side Slope 1:2 Not
Longitudinal Length 41000 feet Applicable
Slope Protection Material Earthen (Clay) _
Covering Material/ Pavement on the | Metaled Road

Top

Embankment Material Earthen (Clay)

Ancillary Structure Nil

(Drainage Ditch, and Spurs)

Type of Damage

Description

Nil

MM/YYYY

Project Name and its Description

Cost

Source of
Funding

Nil

MM/YYYY

Project Name and its Description

Cost

Source of
Funding

Nil
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Site Photo

Vulnerable
Section

General View of River Side

Facing Upstream Side

General View of Top

Facing Downstream Side

General View of Landside

Facing Downstream Side

Close View of Deformation
Not Applicable

Close View of Damages
Not Applicable

Photo with 360° angles

3/7
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Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing

Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

3053252, 7091595, 93 9m, 255°

Facing Upstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side

Photo with 360° angles
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Downstream
End of the
Bund

General View

Upstream End
of the Bund

General View (In the case that the VP is located near the end)

les
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Observation Record*

(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY

Inspection
Type

Description and Photo

Damage’

25/2/2024

Visual
Inspection

Upper Kot Sultan Disty Inundation channel from
River Indus) was in country side of this reach.
Cultivated area has been observed on both sides of
the bund.

Natural surface level is situated approximately 25
feet below the top level.

Sanawan Flood Bund is the second defense line
towards left side.

Dowel provided at this RD 36+000 towards river
side for provision of local access road at Sanawan
Flood Bund.

Dowel r0V1ded at this ‘36+00 tards river
side

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

5

a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund’s stone pitching, c: The bund or the apron has been damaged, and L: Leakage
from the bund has been identified
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Pass | Free board height is 7 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Pass | Floodplain length is about
Plain 19800 feet.
Length
Topographic | Breach No | There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Monitoring
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 0 Free board height is 7 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 0 Floodplain length is about
Plain 19800 feet.
Length

Quality Score

0/9

Note) HGL: hydraulic gradient line
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Taunsa Punjnad Link Canal RD 9+000
Creation Date: 25/2/2024

Province Zone Division Circle
. Dera Ghazi Taunsa Barrage .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River Name River System Bank
P-022a Indus River Indus River Left
Bund Name R.D GPS Coordinates
. 30°51'97.95"N,
Left Bank of T.P. Link RD 9+000 to 19+000 70°87'62 42"E.
Name of Left Bank of T.P. Link Canal at RD 9+000 to 19+000 1

Vulnerable Point

e Since 2010, Indus River has not reached this area, as the said reach is
no longer considered vulnerable due to installation of sheet piles at Left
Marginal Bund from RD 18+000 to RD 46+000.

e Moreover, River is 4 km away from this reach.

Reason for the
Vulnerability

Flow Condition! o The river flows approximately 4 km away from this location.
ow Condition

: - The Taunsa Punjnad Link Canal is located on the countryside of the bund.
Site Condition in the
Country Side?

4 Inspected Point
® Barrage
Bund/Spur

Evaluation?

Category Quality Score

Proactive Type R 1/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase

1/7
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 453.00 feet
H.F.L 448.00 feet
Free Board Height 5.00 feet
Top Width 45 feet
River Side Slope 1:3
Country Side Slope Left Flank of Taunsa
Punjnad Link
Basic Longitudinal Length 191000 feet Not
Dimensions and Slope Protection Material Earthen (Sand and Applicabl
Materials Clay) pplicable
Covering Material/ Pavement on the | Metaled Road -
Top (Taunsa Barrage to
Head Muhammad
Wala)
Embankment Material Earthen (Sand and
Clay)
Ancillary Structure
(Drainage Ditch, and Spurs) 3 km from barrage
! : _J @ ;z.fn”;:;"zégﬂaqfv" - (CANAL 020
lané piching. e, 20" ran wery cOU 11, =ty \ |
/ rE-HEJ mi —u:JLl‘,MJ ':E.i' : °
Typical Crossam|  "mer, | g€y e L KR |
Section : ; ; E pem————
\"i’"/,}"i Lo o richgs Compachd 4
A0 mer \zm !l'Tq:y::":ﬁwM anbeskmant 1 Voris = we=Vanai= = Ve ~
s e
I Y e e s e e e Variey from 412'at B.0. 14300 1p 438'at RO 174 840—=====""~
P o o e U500 = o o e e
History of Damages
MM/YYYY Type of Description
Damage
2010 Overtopping Left bank of Taunsa Punjnad Link overtopped at RD 9+000
Record of Rehabilitation/ Improvement
MM/YYYY Project Name and its Description Cost Source of Funding
2010 Restoration of Left bank of Taunsa | Not Provided | Maintenance and
Punjnad Link at RD 9+000 by PID Repair works of PID
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name and its Description Cost Source of Funding

Nil
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Site Photo

Vulnerable

Section

General View of River Side

Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Close View of Deformation

Not Applicable

Close View of Damages

Not Applicable

3/7
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Photo with 360° angles

Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side

222
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Photo with 360° angles

Downstream | General View
End of the Not Applicable
Bund Photo with 360° angles
Not Applicable
Upstream End | General View (In the case that the VP is located near the end)
of the Bund

Photo with 360° angles
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Observation Record*
(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY | [nspection
Type

Description and Photo Damage’

e Taunsa Punjnad Link Canal is observed on the
25/2/2024 Visual country side.

Inspection A metaled road connecting Taunsa Barrage to
Head Muhammad Wala runs along the top of the
said reach.

e C(Cultivated area has been observed on the river
side of the bund.

Metaled road is connecting Taunsa Barrage to
Head Muhammad Wala at the top of the bund

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified

6 /7
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 5 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Pass | Floodplain length is about 6500
Plain feet.
Length
Topographic | Breach Yes | It has breached in the past.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type R
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 5 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 0 Floodplain length is about 6500
Plain feet.
Length
Quality Score 1/9

Note) HGL: hydraulic gradient line
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Taunsa Punjnad Link Canal RD 15+000

Creation Date: 25/2/2024
Province Zone Division Circle
Punjab Dera Ghazi Khan Tauns.a.B.arrage Taunsa Canal Circle
Zone Division
Sr. No. River Name River System Bank
P-022b Indus River Indus River Left
Bund Name R.D GPS Coordinates
. RD 9+000 to 30°52'13.38"N,
Left Bank of T.P. Link 194000 70°88'90 26"E
Name of Left Bank of T.P. Link Canal at RD 9+000 to 19+000_2
Vulnerable Point B
e In 2010 flood, left bank of Taunsa Punjnad Link breached due to
overtopping at RD 9+000
Reason for the e Since 2010, Indus River has not reached this area, and the said reach
Vulnerability

is no longer considered vulnerable due to installation of sheet piles
at Left Marginal Bund from RD 18+000 to RD 46+000.
[ ]

Moreover, River is one km away from this reach.
. e The river flows approximately one km away from this location.
Flow Condition'
: - The Taunsa Punjnad Link Canal is located on the countryside of the
Site Condition in the bund.
Country Side?

La yout Plan

Source of Sateite Image: Google Earth

& Inspected Point |
® Barrage
= Bund/Spur

tion Left 11!

; p 4
pper Indus (Bund i

Descrip

y

i . s (Bund ISRt |
ar Indus ( b e |
[P0 pon Lol 14

Evaluation®
Category

Quality Score
Proactive Type R 1/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).
3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase

Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 453.00 feet
H.F.L 448.00 feet
Free Board Height 5.00 feet
Top Width 45 feet
River Side Slope 1:3
Country Side Slope Left Flank of Taunsa
Basi Panjnad Link
asic T
Dimensions Longitudinal Length . 191000 feet Not
il Slope Protection Material Earthen (Sand and Applicable
Materials Clay)
Covering Material/ Pavement on the | Metaled Road -
Top (Taunsa Barrage to
Head Muhammad
Wala)
Embankment Material Earthen (Sand and
Clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)
| | @ 12" o precost concrele pipe ,’CWL koA
Stone Alehiga ==, r_z_r,_o'_,J drain avary 2000 fl. < ===+ \ :
h | LIV fasle D
Typical b s Ltk L e as300 , ) Sisi —A!n\zg?*‘{.af“-?‘{ ? 4
Cross g T g T
Section (R el T e o
igl,n & :‘é";g: hl'“:ﬁ:::n:!:‘tt”mdl "‘f:;::’;:‘”': e Yories = i=Yonu = === Ve * —
k -ty i SR LLEEE B it
Vo) o e Voritg from 412'01 R.0. 14900 10 438'a) RD T4 0= =====""
Wi e i L s e o i i ot B0 i i e e e e
History of Damages
MM/YYYY Type of Description
Damage
2010 Overtopping Left bank of Taunsa Punjnad Link breached due to overtopping
at RD 9+000
Record of Rehabilitation/ Improvement
MM/YYYY Project Name and its Description Cost Source od
Funding
2010 Restoration of Left bank of Taunsa Not Provided by | Maintenance and
Punjnad Link at RD 9+000 PID Repair works of
PID
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name and Description Cost Source of
Funding
Nil
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Site Photo

Vulnerable

Section

General View of River Side

Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Close View of Deformation

Not Applicable

Close View of Damages

Not Applicable
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Photo with 360° angles

Typical
Section
(Adjacent to
the Vulnerable
Point)

General View of River Side

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

Facing Upstream Side

General View of Landside

Facing Downstream Side

Facing Upstream Side
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Photo with 360° angles

Downstream | General View
End of the Not Applicable
Bund Photo with 360° angles
Not Applicable
Upstream End | General View (In the case that the VP is located near the end)
of the Bund

Photo with 360° angles
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(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

Observation Record*

DD/MM/YYYY I“S%’;;zl““ Description and Photo Damage
e Taunsa Punjnad Link Canal is observed on the
25/2/2024 Visual country side.
Inspection |e A metaled road connecting Taunsa Barrage to
Head Muhammad Wala runs along the top of the
said reach.
o Cultivated area are observed on the river side of
the bund.
51984, 70.8764, 97.8m, 1417
Taunsa Punjnad Link Canal observed on the
country side
a

Metale road is cnectm Taunsa Barrage to
Head Muhammad Wala at the top of the bund

Cultivated area is present on the river side of the
bund

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund
3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by

raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 5 feet.
Dimension | Height
Bund Pass | The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood Pass | Floodplain length is about
Plain 10600 feet.
Length
Topographic | Breach Yes | It has breached in the past.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type R
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 5 feet.
Dimension | Height
Bund 0 The soil cover thickness over
Width HGL exceeds the guideline
value (Soil Depth=2 feet )
Flood 0 Floodplain length is about
Plain 10600 feet.
Length
Quality Score 1/9

Note) HGL: hydraulic gradient line

7/7

APPENDIX-B. 311



Link Bund Upstream Right side J-Head Spur No. 1 at RD 0+000
Creation Date: 25/2/2024

Province Zone Division Circle
. Dera Ghazi Taunsa Barrage .
Punjab Khan Zone Division Taunsa Canal Circle
Sr. No. River Name River System Bank
P-023a Indus River Indus River Left
Bund Name R.D GPS Coordinates
. . . +
Link Bund U/S right side RD;ZFO%%O to 30°5420.91"N, 70°81'16.47"E
Name of Link Bund U/S right side with allied spur 2-A Spur No. 1 RD 0+000
Vulnerable Point to 9+000 1
o The said point is no longer vulnerable as there is no breach history
Reason for the of this bund.
Vulnerability

ey Condiimil e There is no flow on River side of the bund.

Cultivated areas is present on both sides of bund.

Site Condition in the
Country Side?

ge: Google Earth

__Layout Plan (Source of Satellite Ima

@ Inspected Point
= Bund/Spur

~

Shank of T Head Spur No.1
(Right Side) Taunsa

NBarrage Division
- )

q‘ u_.,-."”F/

Evaluation®

Category Quality Score
Proactive Type C 3/9

sBeueg esune| (épis

hy6ry) | oN Jndg peey

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 464.00 feet
H.F.L 458.00 feet
Free Board Height 6.00 feet
Top Width 25 feet
River Side Slope 1:2
Basic Country Side Slope 1:3
Dimensions and | |.ongitudinal Length . 18500 f.eet . Not Applicable
Materials Slope Protection Material Stone p1tch1ng_
on upstream side -
Covering Material/ Pavement on Metaled road
the Top
Embankment Material Earthen (Silt and
Clay)
Ancillary Structure Nil
(Drainage Ditch, and Spurs)
Typical Cross J-HEAD SPUR NO 1 OF LINK BUND
Section e o
*(Prepared by ¥ S
the team, not
provided by 2 3
PID) ! N
History of Damages
MM/YYYY Type of Damage Description
Nil
Record of Rehabilitation/ Improvement
MM/YYYY Project Name and its Cost Source of Funding
Description
Nil
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name and its Cost Source of Funding
Description
Nil
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Site Photo

Vulnerable General View of River Side
Section

Facing Upstream Side

Facing Downstream Side
i

General View of Top

Facing Downstream Side

e

General View of Landside

Facing Downstream Side

Close View of Deformation
Not Applicable

Close View of Damages
Not Applicable

Photo with 360° angles
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Typical General View of River Side
Section
(Adjacent to
the Vulnerable
Point)

Facing Downstream Side

Facing Upstream Side

General View of Top

Facing Downstream Side

General View of Landside

Facin Downstream Side

Photo with 360° angles

Downstream General View
End of the
Bund
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Photo with 360° angles

Upstream End
of the Bund

General View (In the case that the VP is located near the end)

X‘» ok

3;0.52484, 70.80025, 98.6rﬁ, 248°

Photo with 360° angles
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Observation Record*
(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY I“S%’;SS"“ Description and Photo Damage
e Main river creek is situated approximately 2 km
25/2/2024 Visual away from this location.
Inspection |e Cultivated area has been observed on both sides
of the bund

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified
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Evaluation Process

D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 6 feet.
Dimension | Height
Bund Fail | Evaluation is not possible based
Width on the typical cross-section.
Flood Fail | Floodplain length is about 1100
Plain feet.
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type C
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 6 feet.
Dimension | Height
Bund 1 Evaluation is not possible based
Width on the typical cross-section.
Flood 1 Floodplain length is about 1100
Plain feet.
Length
Quality Score 3/9

Note) HGL: hydraulic gradient line
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Link Bund Upstream Right side J-Head Spur Number 2-A at RD 12+000
Creation Date: 25/2/2024

Province Zone Division Circle
Punjab Dera Ghazi Khan Taunga .B.arrage Taunsa Canal Circle
Zone Division
Sr. No. River Name River System Bank
P-023b Indus River Indus River Right
Bund Name R.D GPS Coordinates
. . . RD 0+000 30°54'70.87"N,
Link Bund U/S right side £09+000 70°80'29.13"E
Name of Link Bund U/S right side with allied spur 2-A Spur No. 1 RD
Vulnerable Point 0+000 to 9+000 2

e J-Head Spur was vulnerable in 2023 as the small creek damaged
Reason for the Vulnerability the apron.

e Small river creek observed towards right side of the spur.

Flow Condition' e Main river creek is situated approximately 2 km away.

) - Cultivated area is present on the country side which 12 feet below
Site Condition in the Country | o top level of spur
Side? '

Layout Plan (Source of Satellite Image: Google Earth

Evaluation®
Category Quality Score

Proactive Type C 2/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 464.00 feet
H.F.L 458.00 feet
Free Board Height 6.00 feet
Top Width 30 feet
River Side Slope 1:3
Country Side Slope 1:3

Basic Longitudinal Length 12000 feet

DRnC Slope Protection Material 800 .feet Not Applicable
and Materials portion stone
pitched at the -

tail of spur
Covering Material/ Pavement on the | Earthen (Silt

Top and Clay)
Embankment Material Earthen (Silt
and Clay)

Ancillary Structure

(Drainage Ditch, and Spurs) Nil

J-HEAD SPUR NO 2A OF LINK BUND

Typical Cross Section

Top Elevation 464 .00 ft

*(Prepared by the team 25' Top Width
and not provided by the ’
PID) = e
History of Damages
MM/YYY Type of o .
Y Damage Description
2023 Apron In 2023 flood, Apron damaged (70 feet length)
damaged
Record of Rehabilitation/ Improvement
MM/YYY Project Name and Cost Source of Funding
Y its Description
2023 Apron restored, Rs. 125 Million | Maintenance and Repair works of PID

design parameters
(side slope, stone
pitching, and top
width) restored.

Plan for Rehabilitation/ Improvement

MM/YYY Project Name and Cost Source of Funding
Y its Description
Nil
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Site Photo

Vulnerable General View of River Side
Section

Facing Downstream Side Facing Upstream Side

General View of Top

Facing Downstream Side Facing Upstream Side

General View of Landside

Facing Downstream Side Facing Upstream Side

Close View of Deformation
Not Applicable

Close View of Damages
Not Applicable

Photo with 360° angles
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Typical

General View of River Side

Section
(Adjacent to Facing Downstream Side Facing Upstream Side
the Vulnerable g
Point)
General View of Top
Facing Downstream Side
General View of Landside
Facing Downstream Side Upstream Side
Photo with 360° angles
Downstream General View
End of the
Bund
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Photo with 360° angles

Upstream End
of the Bund
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Observation Record*
(Current status, effect of countermeasure, development of erosion, deformation, deterioration)

DD/MM/YYYY | [nspection
Type

Description and Photo Damage’

e Main river creek is located approximately 2 km

25/2/2024 Visual from this location.

Inspection Reserve stock of stones is observed from RD
4+000 to RD 8+000 on the top of spur.

e (Cultivated areas are present on both sides of the
bund

e (Cultivated areas are present on the country side
which 12 feet below the top level of spur.

Cultivated area is present around the bund

4 Current Status, Effect of the Existing Structural Countermeasure Such as Spurs/studs, Sheet Piles for Seepage
Control etc. and Development of Erosion, Deformation, Deterioration of the Existing Bund

3 a: No Deformation, b: No deformations are observed on the bund body, except for gully erosion caused by
raindrops or the detachment of the bund s stone pitching, c: The bund or the apron has been damaged, and L:
Leakage from the bund has been identified
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Evaluation Process
D‘l{)‘/{D‘/{[?{/I / Ttem Result Reason
Criteria Flood Damage Yes | The inundation analysis
For indicates that the flood damage
Evaluation is severe
Flow Bund Damage NO | There is no significant damage
at present.
Bund Bund Fail | Free board height is 6 feet.
Dimension | Height
Bund Fail | Evaluation is not possible based
Width on the typical cross-section.
Flood Fail | The river touch the bund
Plain
Length
Topographic | Breach No There is no breach record.
Feature Record
Flow NO | It hasn't been affected by strong
Impact water flow since before 2010
flood.
Category Proactive Type C
For Bund Damage 0 There is no significant damage
Evaluation at present.
Score Bund Bund 1 Free board height is 6 feet.
Dimension | Height
Bund 1 Evaluation is not possible based
Width on the typical cross-section.
Flood 0 The river touch the bund
Plain
Length
Quality Score 2/9

Note) HGL: hydraulic gradient line
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Link Bund Upstream Right side RD 8+000
Creation Date: 25/2/2024

Province Zone Division Circle
. Dera Ghazi Taunsa Barrage .

Punjab Khan Zone Division Taunsa Canal Circle

Sr. No. River Name River System Bank

P-023c Indus River Indus River Left

Bund Name R.D GPS Coordinates
. . . +
Link Bund U/S right side RDg(er%%O to 30°53'33.77"N, 70°78'63.37"E
Name of Link Bund U/S right side with allied spur 2-A Spur No. 1 RD 0+000
Vulnerable Point to 9+000 3
e The said point is no longer vulnerable, as there is no breach history
of this bund.

Reason for the

Vulnerability e River is situated approximately 3 km away from this RD.

Flow Condition! e There is no flow on River side of the bund.

Cultivated areas were observed on both sides of the bund..
Site Condition in the
Country Side?

¥

"~ Evaluation®
Category Quality Score

Proactive Type C 2/9

1 Water Flow Direction and Conditions During Floods Around the Listed Vulnerable Points.

2 Site Condition Around the Vulnerable Points (Rough Distance Between Main Water Channel and the Bund, Land
Use Behind the Point, Important Facility Adjacent to the Point).

3 Emergent Type R: Emergent Phase Requiring Robust Countermeasures , Emergent Type C: Emergent Phase
Requiring Common Countermeasures, Proactive Type R: Proactive Phase Requiring Robust Countermeasures,
Proactive Type C: Proactive Phase Requiring Common Countermeasures, Monitoring: Monitoring Phase
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Basic Information of the Bund

Item Existing Proposed
Top Elevation 464.00 feet
H.F.L 458.00 feet
Free Board Height 6.00 feet
Top Width 25 feet
River Side Slope 1:2
Country Side Slope 1:3
Basic Dimensions | | Longitudinal Length 18500 feet Not
and Materials Slope Protection Material Stone pitching on Applicable
upstream side
Covering Material/ Pavement | Metaled road
on the Top
Embankment Material Earthen (Silt and
Clay)
Ancillary Structure No
(Drainage Ditch, and Spurs)
. LINK BUND UP STREAM RIGHT SIDE RD 8+000
Typical Cross
Section " e
*(Prepared by the
team and, not . i
provided by PID) ‘.
History of Damages
MM/YYYY Type of Damage Description
Nil
Record of Rehabilitation/ Improvement
MM/YYYY Project Name and its Cost Source of Funding
Description
Nil
Plan for Rehabilitation/ Improvement
MM/YYYY Project Name and its Cost Source of Funding
Description
Nil
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