
Freeboard
Dr Cameron Miles

Indus Waters Treaty (Pakistan v 
India), PCA Case No 2023-01

Hearing for the First Phase on 
the Merits

11 July 2024



Part I
Introduction
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The Court’s freeboard question

PO6, ¶ 35(c)
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Annexure D, Paragraph 8(a)

PLA-0001
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Outline of  submissions

• Part II: The concept of HEP freeboard

• Part III: Interpreting Annexure D, Paragraph 8(a)

• Part IV: India’s case on freeboard

• Part V: Answering the Court’s question on freeboard



Part II
The concept of HEP 
freeboard
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HEP freeboard
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Purpose of  freeboard

P-0535, 1
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Freeboard and spillways

Memorial, fig. 4.26
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Normal versus minimum freeboard

• Normal freeboard: 

full pondage level 
to top of dam.

• Minimum 

freeboard: design 
flood level to top 
of dam.

Memorial, fig. 12.1
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Determining 

freeboard height
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Part III
Interpreting Annexure D, 
Paragraph 8(a)
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Annexure D, Paragraph 8(a)

PLA-0001
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Annexure D, Paragraph 2

PLA-0001
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Elevation capacity curve

PHM-0005, slide 16 
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Article III(1), (2) and (4)

PLA-0001
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Annexure D, Paragraphs 8(a)–(c)

PLA-0001
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Paragraph 8(a) for an ungated spillway

Memorial, fig. 4.26(a)
P-0610
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Paragraph 8(a) for a surface gated spillway

Memorial, fig. 4.26(b)
Site Visit Presentation 5, slide 16
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Paragraph 8(a) for an orifice spillway (I)

Memorial, fig. 4.26(c)
Site Visit Presentation 5, slide 11
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Paragraph 8(a) for an orifice spillway (II)

Memorial, fig. 12.3
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Paragraph 8(a) for 

a combination spillway design

Memorial, fig. 12.4
P-0609
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Paragraph 8(a) and freeboard regulation

P-0608

Stoplogs
Rails for 
insertion

• Stoplogs may be used to 
block off spillways for 
maintenance.

• Once blocked off, 
spillway outlets will be 
rendered watertight.

• Same effect may be 
achieved with temporary 
structures added after 
construction, e.g. fuse 
gates or flashboards. 
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Freeboard regulation in Baglihar (I)

PLA-0002, 
§5.8.1
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Freeboard regulation in Baglihar (II)

PLA-0002, 
§5.8.9
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Freeboard regulation in Baglihar (III)

PLA-0002, 
§6.4 (¶ 2)
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International standards for 

fixing freeboard height

P-0535, 7
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US Bureau of  

Reclamation 

freeboard 

considerations

P-0535, 8–10 
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Fixing 

freeboard 

height in 

Baglihar

Design flood 
scenario

Statistical 1 in 
10,000-year 

flood

Assume 
reservoir at full 
pondage level

Assume all 
spillway gates 

operational

PMF scenario Probabilistic 
‘perfect storm’

Assume 
reservoir at full 
pondage level

Assume all 
spillway gates 

operational

N-1 scenario
Largest gate 

removed from 
operation

Assume design 
flood event

Assume limited 
wind condition

Extreme 
wind 

scenario

Extreme wind 
speed and 
direction

Assume 
reservoir at full 
pondage level

Do not assume 
low frequency 

flood event

PLA-0002, 
§5.8.4



31

Potential safety 

criteria for 

freeboard 

height
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Part IV
India’s case on freeboard
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India’s case in the 

Permanent Indus Commission (I)

P-0083, 
¶¶ 39–40
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India’s case in the 

Permanent Indus Commission (II)

P-0024, 
¶¶ 26–27



35P-0024, 
¶¶ 26–27
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Part V
Answering the Court’s 
question on freeboard



37

The Cour t’s freeboard 

question reconsidered

PO6, ¶ 35(c)
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Relevant and irrelevant 

factors for freeboard height
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