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1 Thursday,Jidy 2024 09:33 1 Integral to this is the issue thatdbestraints
2 (9.30am) 2 in question are design constraints that meistritten
3 THE CHAIRMAN: Good morning, everyone. This i®tfourth 3 into the HEP before it is constructed. Thithie only
4 day of our hearing, and | see that Sir Ddsiet the 4 way to safeguard Pakistan's right of unrestiicise of
5 podium. So I will give the floor over to himget us 5 the waters of the Western Rivers, as the Yid@es not
6 started. 6 contain an effective mechanism for the openati
7 SIR DANIEL: Thank you very much, Mr Chairman, nieers of 7 oversight of a HEP once it is constructed.
8 the Court. Good morning. | hear rumours thete was 8 So if a permissive approach is adopteHealesign
9 a football match yesterday, but some of us'dithve 9 of a plant, for purposes of allowing for oftienaal
10 an opportunity to glance at it. There we are 10 flexibility in due course on the basis ofils
11 (9.31am) 11 unilateral appreciation, Pakistan would Hitle real
12 Submissions on Construing the Design @iite 12 remedy or recourse. Even if the Treaty doesain
13 of Paragraph 8 of the Treaty 13 important operational limitations -- for exale) in
14 SIR DANIEL: Against the background of our buiigiblock 14 paragraph 15 of Annexure D -- it has no éffec
15 submissions over the past days, we are tutoiay, 15 real-time compliance and enforcement mechantbat
16 Mr Chairman, members of the Court, to addRedsstan's 16 apply to India's operation of its WesterndRIMEPS.
17 detailed case on the interpretation of tmagraph 8 17 Critically, therefore, Pakistan's Treaty tigban only
18 design criteria. 18 be meaningfully safeguarded at the desigjestzefore
19 As you know from our scheme of submissiore will 19 the HEP is built.
20 do this through a number of submissionstisgawith 20 And the Treaty recognises this, asat ihe
21 Dr Morris, followed by a cascade of submissiby 21 design stage that the constraints on Incigdduct
22 Professor Webb and Dr Miles, who, until fsaint, has 22 fall to be imposed. So the chapeau of papg8,
23 had to sit quietly and patiently waiting fig moment 23 which | took you to the other day and withiakhyou'll
24 tocome. But it will come: he will be on it three 24 be very familiar, is cast in terms of mandattesign
25 times over the course of the next two days. 25 criteria;
Page 1 Page 3
09:31 1 I will start us off this morning witomething 09:34 1 "... the design of any new Run-of-Riv&ant ...
2 a little bit more substantive than my MC rolesr the 2 shall conform to the following criteria: ..."
3 past two days, addressing the topic of coimgtrilne 3 That's the chapeau of paragraph 8.
4 design criteria of paragraph 8 of the Treatly. 4 Mr Chairman, members of the Court, thigrapiation
5 purpose is to draw together some of the pdiratis 5 is important, and it will be important to tBeurt's
6 we've addressed over the past three daywilthbe 6 task, as it means that if they are to be lsthiel
7 relevant to the analysis to come. 7 interpretations that the Court will reach e various
8 | expect that I'll be on my feet for about 8 subparagraphs of paragraph 8 will need ta®ese and
9 30 minutes or so. And depending on the tinoifnidne 9 certain; insofar, of course, that you will cluge that
10 rest of the day, | expect to be back at titead the 10 you can be precise and certain. Interpeetsitihat
11 day to make some brief submissions aboutateeilation 11 say, for example, "it depends”, are likelpédess
12 of pondage, which are intended to be a btidge 12 than helpful, as there are unlikely to bectfie
13 Dr Miles's submissions tomorrow, who will the heavy 13 avenues to resolve the disputes that wilbatm
14 lifting on the topic. 14 certainly follow from anything that is le$sh precise
15 So | start with three broad points, tofe the 15 and certain. It is essential that the imetgtions
16 issues. 16 arrived at by the Court provide workable affdctive
17 First, the dispute of which you are sise 17 clarity for the parties on the meaning ofthe
18 a dispute about two issues: the sediment geamant of 18 contested terms.
19 and the storage of water by Indian run-oériMEPSs on 19 My second framing point is that, withianmins,
20 the Western Rivers. The question in respiooth is: 20 largely to cater for the site of its propostePs,
21 what is the scope and the content of thet@ints 21 India, for the past 32 years, has been piiagen
22 imposed by paragraph 8 of the Treaty on Iadia 22 Pakistan with one largely standard desigiit$diEPs.
23 latitude, first of all, to manage the accuetioh of 23 Since Baglihar in 1992, the parties have baes stuck
24 sediment in its Western Rivers; and secanstdre 24 in a loop of proposal and objection, follovisd
25 water? 25 standoff.
Page 2 Page 4
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09:36 1 Amongst many others, there are twamitapt reasons 09:40 1 So these provisions intrude into the d@tigaking

2 for this impasse. The first is that Indiaésigning 2 space of each state.

3 for its 5,000-plus large dams countrywide, fooits 3 Within this framework, India's choice @égor

4 201 Western Rivers HEPs. The second isghatningly 4 its HEPs will, or at the very least may, bghhy

5 with a view to frustrating meaningful engageban its 5 material to its ability to comply with its adphtions

6 designs, India has been and is being less than 6 under the Treaty.

7 forthcoming in its compliance with the exchag 7 If, for example, India chooses to desidnigh dam

8 information obligations under the Treaty, Wieetthis 8 in a wide gorge with significant dead storamiefor

9 is under paragraph 9 of Annexure D or unddciarVil, 9 purposes of raising the operating pool tolevetion
10 paragraph (2) of the Treaty. 10 that will generate sizeable head, theregsyeshance
11 As you will recall, the language usedPlakistan's 11 that the size of the reservoir will give riséssues
12 Commissioner in his testimony to you on Mgnaas that 12 of Treaty compliance with regard both to geland to
13 Pakistan is being presented successivelyfaitth 13 sediment management. As Dr Morris explajresterday,
14 accompli. And as you heard from Dr Mornglia 14 in such a case, every metre in height oflém wall
15 appears not to be designing its plants witiewa to 15 will impound an enormous volume of waterhia t
16 taking into account downstream effects. This 16 reservoir. It is the inch-thick, mile-widalculation.
17 a significant problem and one that, onceragaills 17 In contrast, India could choose to lotiaedam of
18 for a precise and clear articulation of tleaning of 18 a HEP upstream, on the basis that the hbadse
19 the mandatory design criteria in paragraph 8. 19 planned to be achieved by constructing aleegn would
20 Mr Chairman, members of the Court, wittege to 20 be achieved through a longer headrace tunitblthe
21 the principle of effectiveness of treatiesy ynay 21 result that there would be no need to raisdeight
22 indeed consider that you can also say songgihidue 22 of the operating pool. This may comply nmeadily
23 course about the cooperation and informatiaring 23 with the Treaty's requirements for pondagevyell as
24 obligations under the Treaty, insofar as treyinked 24 other design elements, and would be moreundrelto
25 to the effectiveness of the paragraph 8riite 25 the sound management of sediment.

Page 5 Page 7
09:38 1 My third framing observation comestooint made | 09:41 1 I will come in a moment, when | pigksome of the

2 repeatedly by Dr Morris, and one to which Il aliso 2 threads from Dr Morris's presentation, to giua

3 return more than once, and | suspect he &tilin to 3 a reference to the Kishenganga partial awaetathe

4 again once I've concluded, and it is thatdrdis 4 Court, in those proceedings, in fact recoghise

5 a choice of sites, a choice of where to loitatelEPs. 5 precisely this issue.

6 And as Dr Morris put it, design engineersrare 6 India has a choice of where to locatelEPs.

7 presented with a river: they are presenteld aviite. 7 When doing so, however, it must have regaits to

8 India evidently considers that it is fteechoose 8 international obligations to Pakistan underTreaty.

9 where it wishes to locate its HEPs. Viewetthwilong 9 Its choice of site will facilitate or it wiiinder or
10 lens, this is certainly true. It is not Rakistan to 10 it will frustrate India's ability to complyith its
11 tell India where it can or should build itEPs. But 11 Treaty obligations. This may also give tshigher
12 what you see through a telescope you seerrath 12 or lower costs of compliance with the requieats of
13 differently through a microscope, and claseaw 13 the Treaty. India's choice of site and cobts
14 paints a more complex picture. 14 compliance to its mandatory Treaty obligatiomust,
15 The Treaty, a cornerstone legal instrurgewerning 15 however, hew to the Treaty, not the other reaypd.
16 relations between the parties, imposes didigaon 16 As you again heard from Dr Morris yestgrdat
17 both parties which intrude into their deaisinaking 17 a reasonable site, there will always be &ffec
18 space. Pakistan cannot dam up the watéhng &astern 18 Treaty-compliant means of sediment manageniedia's
19 Rivers, or otherwise interfere with the flofithe 19 choice of site will be critical to the desigmoices
20 waters of the Eastern Rivers, before thegllfircross 20 that it will be required to make, if it isnweet its
21 into Pakistan. Similarly, India is underatigation 21 Treaty obligations. It cannot treat the chsiof site
22 to let flow the waters of the Western Rivarg] to 22 as falling outside the framework of the Tyeakhe
23 exercise the exceptions that avail it in eespf the 23 interpretation and application of the mandatiesign
24 non-consumptive use of those waters, in angrathat 24 criteria of paragraph 8 must take accouitisf and
25 will not impede Pakistan's right of unreséttuse. 25 cannot proceed on the basis that the pafagrap
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1 criteria only become engaged once India haserhits 09:46 1 by way of a principal and superior clatkistan's

2 preferred site. 2 right to unrestricted use, and, by way oflzosdinate

3 Mr Chairman, members of the Court, | iwiom these 3 clause, India's entitlement, by way of exaaptto

4 framing points to recap a number of pointsuatioe 4 generate hydroelectric power.

5 scheme of Article Il and of Annexure D, aratagraph 8 5 In our submission, it follows that on thesis of

6 thereof, that will be relevant to your interative 6 settled canons of treaty interpretation, wlyich heard

7 task. And we've addressed these alreadimgadt 7 about from Professor Webb, the exception fallse

8 pulling out a number of summary points. 8 construed narrowly. In other words, it fatide

9 First, to the point of the rule and itseptions, 9 construed in a manner that does not dimitistptimary
10 whatever may be the doctrinal debate between 10 rights of Pakistan, unnecessarily so; alisfto be
11 Humphrey Waldock and Gerald Fitzmauriceyasdf the 11 construed in a manner that is as least ingEs
12 International Law Commission special rappoggthe 12 possible into Pakistan's right.

13 controlling consideration is the structure of 13 Turning to the scheme of Annexure Dooktyou
14 Article Ill, and the way that the rule and txception 14 through its structure on Monday. Let me pdwaefly
15 is expressed. And we say that in our casdeidives 15 some of those elements in headline terms.
16 no room for debate at all. The Waldock/Faante 16 Firstly, we have the definitions in paeggh 2, key
17 debate is a doctrinal debate that is takiagep 17 elements of which were given special meanidgsl let
18 somewhere at the far corner of the gardemat in 18 me just pause for a moment to emphasis@ditis about
19 this room. 19 special meanings.
20 The provisions on which we are focusedat 20 You heard Professor Webb on the issspetial
21 structured as two detached clauses that iéght 21 meanings under the general rule of treagrpmétation
22 interpreted in isolation from or independgfreach 22 in Article 31, paragraph 4. If a special ming is
23 other. The rule is stated: Pakistan shedlive the 23 intended, that special meaning must be aedosdhen it
24 unrestricted use of the waters, and Indieder 24 comes to the interpretation of the Treaty.
25 an obligation to let flow. The rule is thedaborated 25 And as Professor Webb has addresseddasdssed,
Page 9 Page 11

09:44 1 upon: India shall not interfere with thaters and 09:48 1 and as both Professor Webb and Dr Milé<arine on to

2 shall not store any waters. And then the dyyolwer 2 address in due course -- | should say, advii$ae

3 exception is enumerated: except for the géineraf 3 has addressed -- there are a number of tritica

4 hydroelectric power and associated storagercasded 4 provisions in the Treaty in Annexure D which a

5 for in Annexure D for these purposes. 5 accorded special meanings, meanings thaiféeeedt

6 These three elements -- the statemeheaiule, 6 from the meaning that is attributed to themarmal

7 the elaboration of the rule and the stateroktiite 7 engineering parlance. "Pondage" is one, "Fawer" is

8 exception -- are all addressed in a singlelesin 8 another, and there are others as well.

9 Article 1ll. And the structure of the artidigaves no 9 So we've got paragraph 2, which providesgraber of
10 doubt whatsoever about the superior and dirzie 10 definitions, and accords special meaningrtoraber of
11 relationship of these provisions. 11 key provisions. Paragraph 8 then sets eutndindatory
12 It is also material that the hydropowezeption, 12 design criteria. We then have in paragr@pesl1 the
13 while expressed in Atrticle Ill, is only elabted in 13 information-sharing, objection and disputtesment
14 Annexure D. Annexure D, however, is notlastanding 14 provisions; and then finally, the provisi@uklressing
15 provision, as its subheading and paragrapbke 15 the operation of the plant set out in paralydb.

16 abundantly clear: it is subordinate to Atitil. 16 We will come to all of those in thesersigsions

17 Annexure D cannot, therefore, be construdidowt 17 over the course of the next two days. Thegeof

18 reference or regard to Article lll. The laage of 18 course, other relevant provisions, which wkaite as

19 Article 111(2) and 111(4) also are expresslyafted in 19 appropriate, but these are the key onegésept

20 terms of a principal, affirmative statemet o 20 purposes.

21 Pakistan's right or entitlement, followedabgarve-out 21 Leaving aside subparagraph (g) of papigBawhich

22 for the exception for India's hydropower gatien. 22 is not present for present purposes, eatiteaither

23 Mr Chairman, members of the Court, thecstire and 23 subparagraphs essentially address two idasss:

24 the terms of Article Ill and Annexure D danee say, 24 constraints on the storage of water; seamtraints

25 do not admit of any other reading than they state, 25 on the design of the plant for purposes dihsent
Page 10 Page 12
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09:49 1 management. 0952 1 threads together which are relevant tdasble of
2 Subparagraphs (a), (b) and (c) addresgrdes 2 construing paragraph 8. And | will just pigk
3 criteria relevant to the storage of wateriija)dam 3 a number of headline points from one or twidhef
4 shall not be capable of artificially raisitng tevel 4 submissions. By this | don't mean to undeentie
5 of the water; (b) the importance of takingiatcount 5 richness of the submissions elsewhere. Timmisgions
6 the requirements of surcharge storage anshdano 6 that you've heard up until now, setting they\eoad
7 power; and (c) the calculation of maximumaéble 7 base of the pyramid, will be a rich vein tonhieed for
8 pondage. 8 interpretative purposes. But | just wanttime
9 Subparagraphs (d), (e) and (f) then sedesign 9 a light on a number of them.
10 criteria that essentially impose design cairgs that 10 | start with two from Ms Rees-Evans'seenvof the
11 address the management of sediment. Thegfare 11 circumstances of conclusion of the Treatyiend
12 course, not expressly cast in these terragahusively 12 travaux préparatoires.
13 focused on sediment management, but it deavihat 13 The first is that since 1948, Pakistaslhed in
14 this is their primary purpose. And this mighlear 14 the shadow of water weaponisation: that [ritia
15 from the terms of subparagraph (d), which, as 15 powerful upper riparian neighbour, has thétyto
16 Professor Webb will shortly address, is thatrolling 16 cut off or manipulate its supply of watemat. It
17 provision in this cascade of provisions. 17 was Pakistan's appreciation of the risk cipeaisation
18 Addressing outlets -- all outlets -- 18 that drove its negotiating position on thealy in
19 subparagraph (d) says that: 19 favour of water independence; in other wordgistan's
20 "There shall be no outlets below ... DSamtage 20 right of unrestricted use. This was a corigteeme in
21 Level, unless necessary for sediment cootrahy 21 the negotiations, which ultimately found egsion in
22 other technical purpose ..." 22 India’s let-flow, non-interference and no-ate
23 As well as the express reference héelgettiment 23 obligation in the final text of the Treaty.
24 control”, the absence of any reference td vghaeant 24 And then second, while India attemptecuitback
25 by "other technical purpose" is a strongdattir that 25 Pakistan's position, and was indeed abledore
Page 13 Page 15
09:51 1 the principal focus of this provision ésnent 0954 1 various exceptions to Pakistan's rightrwéstricted
2 management. And as I've just said, and de$aor 2 use, notably for the generation of hydroeiegower,
3 Webb will elaborate upon, paragraph (d) isgieway 3 this exception was tightly constrained.
4 through which you then get to paragraphsrd)(§ as 4 | follow these points from Ms Rees-Evans's
5 well. 5 submissions with three principles or proposgidrawn
6 As will become clear from the submissibys 6 from Professor Webb's submissions that caretye
7 Professor Webb and Dr Miles, each of theseigioms of 7 briefly stated. | anticipate you have thesd w
8 paragraph 8 are designed to work togetheey €ach 8 already.
9 address a different aspect of the design of 9 First, paragraph 8 must be construedamiider
10 a run-of-river HEP. They are not indepengbeavisions 10 context of the three bargains at the heaheof
11 that operate in isolation of one anotherkeha 11 Treaty: the peace bargain, the Treaty bamayairthe
12 together, as must be done, they disclos@aambiguous 12 hydro bargain.
13 intent on the part of the drafters of thealyeagreed 13 Second, being an exception to the primaey
14 to by the parties, to impose tight consteaamt 14 paragraph 8 must be read subject to the prirake of
15 India's design latitude in respect of newatmiver 15 unrestricted use, let flow, non-interfereand no
16 plants. 16 storage in Article IlI(1), 1I(2) and lll(4pnd must
17 These constraints need to be construachieve 17 be construed narrowly.
18 the effect for which they were intended, both 18 Third, the Treaty not only does not edelbest
19 individually and collectively: namely, to dore, by 19 engineering practices, but it positively rieggithat
20 design, India's ability to store water andamipulate 20 India adopt such practices in the servidghefTreaty.
21 the use of that stored water in a mannewtbatd or 21 Mr Chairman, members of the Court, tlaeesother
22 could undermine Pakistan's right of unregtdaise of 22 principles and propositions to be drawn fammlegal
23 the waters of the Western Rivers. 23 submissions these past days that will beaateo
24 So let me then come to some takeawaygofregal 24 your task of construing paragraph 8, butefzee the
25 interpretation from the last few days, tonsame 25 ones that are key that | shine a light ohfjusthe
Page 14 Page 16
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09:55 1 moment. 09:59 1 drawdown, or empty, flushing, not leasalbf
2 | turn then -- and | will conclude withigh- but 2 environmentally. It is not unusual to hav&rnietions
3 I turn then to a number of takeaway enginggpwints 3 or even prohibitions on flushing; in contriast
4 from the submissions by Dr Morris and Mr Rae. 4 sluicing, which, as Dr Morris explained, trtes'mimic
5 Starting with Dr Morris, | note six heawdipoints 5 the natural pattern” of the river (Day 3, pdde
6 under which will be captured a wider arragaifent 6 line 21). And one example that he gave of the
7 engineering insights that will inform your 7 contrasting regulatory approaches to flushimdy
8 interpretative task. 8 sluicing is found in the 2005 US Army Corpsoigineers
9 First, the issue writ large arising frdme t 9 regulatory guidance letter, which is at Extib612.
10 interpretation and application of paragraj e of 10 Now Dr Morris was on his feet for aboubtand
11 risk and damage to Pakistan that would fi@mf 11 a half hours. | think that there is a ricsim his
12 a permissive interpretation of the paragéph 12 submissions -- and he will pick up on somine$e
13 provisions. For India, there will always be 13 themes shortly -- a richness in his submissfor
14 a workaround. This is not the case for Raikis 14 purposes of the interpretation of paragrafsbré
15 Second from Dr Morris, sediment is thenpry issue 15 an engineering perspective. Of course,dhealing
16 of challenge and concern for run-of-river idEiPthe 16 text is a legal text, which is why we arespreing it
17 Himalaya. Sediment will be the primary fadt@mt will 17 in this form. But | would very much inviteet members
18 control design. 18 of the Court to go back over Dr Morris's sigsions,
19 Third, where to locate a HEP is a disonairy 19 both the ones given and no doubt the onesne as
20 choice for India. Where India chooses ® itit HEPs 20 well.
21 will be a critical factor in its ease of cdiapce with 21 From these takeaways from Dr Morris, Uldadd
22 the paragraph 8 design criteria. 22 three from Mr Rae's submissions.
23 Fourth -- and this is perhaps the biggesit 23 First of all, run-of-river HEPs operatetbe basis
24 were, in volume terms, takeaway from Dr Mgsri 24 of storage on a day-to-day basis: they dgeaded as
25 submissions -- fourth, there are a wide rarige 25 daily peaking plants.
Page 17 Page 19
1 effective sediment management techniquesnibiald be 10:00 1 Second, there is a good deal of usicgytand
2 available to India to address issues of sautime 2 variability in load curves. These change divee with
3 management. Apart from drawdown or emptyhfhu, 3 changing demand, with changes in a countyi lof
4 these include: sluicing, the use of desandeeslging, 4 development and other factors. And these are
5 resort to sediment-guided operations, turbasing 5 observations that Mr Rae made in responséJlidiear,
6 and the use of off-site reservoirs. Sedimearagement 6 to questions that you posed.
7 should be treated as an issue of operatiosalhen 7 And third from Mr Rae, and this is a padhmit
8 it comes to run-of-river HEPs, for examplethwiespect 8 I will come back to later this afternoon: ffreaty
9 to the coating of turbines. 9 adopts bespoke definitions, special meaniogs; in
10 Fifth from Dr Morris, if the choice otsiis 10 particular for these purposes -- "Pondagd" an
11 reasonable, there will always be effectivekamunds 11 "Firm Power".
12 to address sediment management and worKidesdives 12 The definition of "Firm Power" in the atg is, in
13 to flushing. There is nothing inherently ovieelming 13 Mr Rae's words (Day 3, page 75, lines 2-8):
14 about the design constraints of the Tre@ihere is 14 "... a ... formula that simplifies [th@lmputation
15 not a one-size-fits-all approach. 15 of ... firm power by establishing the flovterghat
16 And in this regard, also drawing the liokny 16 will be used to calculate firm power. Andgsth
17 submissions a moment ago, | draw attentidheto 17 simplification allows for the definition affin power
18 analysis and conclusions of the Kishengarmat@t 18 without resorting to ... assumptions."
19 paragraph 521 of its partial award, whictresgly 19 Mr Chairman, members of the Court, | arthe end
20 considered and addressed the issue of tharsiz 20 of my submissions. Both Dr Morris and Mr Rae
21 location of a HEP when it came to the isdidam 21 submissions provide, again, rich veins okexp
22 design for purposes of effective sedimentagament. 22 engineering insight, from which a range bieot
23 That's paragraph 521. 23 principles and propositions may be drawmtorin your
24 And then finally from Dr Morris, theresavery 24 interpretative exercise. The points thauehjust
25 significant downstream problems associatéial wi 25 now drawn out will inform the submissionsttyau will
Page 18 Page 20

9 (Pages 17 to 20)

Trevor McGowan Amended



ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G @& THE INDUS WATERS TREATY 1960

Day 4 -- Hearing on the Merits, First Phase Thursday, 11 July 2024
1 hear shortly from Professor Webb and from 0le$/ 10:05 1 award. There may be some utility in birggakhem out,
2 Professor Webb addressing outlets, spillwagsp@wer 2 if having an award related just to paragrapfa)Bon
3 intakes; that is, the interpretation of subgeaphs 3 a sooner-rather-than-later timeframe was bktpfthe
4 (d), (e) and (f) of paragraph 8. Dr Mileslviallow 4 parties for whatever reason.

5 Professor Webb this afternoon, addressing#ue of 5 So | just wanted you to think about thatnow
6 freeboard; that is, the interpretation of 6 tomorrow you'll be talking to us a bit aboutaithe
7 subparagraph (a) of paragraph 8. And Dr Mil#is 7 dispositif might look like, what the reparatipou seek
8 return tomorrow for a lengthy period to addnesndage 8 looks like, and perhaps in that context yovagt to
9 and the interpretation of subparagraph (c) of 9 provide us any reflections on that.
10 paragraph 8. But before any of that, we hiaze 10 Completely separate from that, | thinkdis during
11 benefit once again of Dr Morris's furtherrsigsions on 11 Professor Webb's presentation, we had saerest in
12 the subject of approaching paragraph 8 fr@m t 12 the relationship of Annexure D to AnnexureAnd
13 perspective of an engineer. 13 I realise that Annexure E is not before thar€in
14 Without more ado, Mr Chairman, unlessetie 14 this particular proceeding.
15 anything with which | can help you or othegmbers of 15 Having said that, it does seem thatecetttent
16 the Court, may | ask you to invite Dr Motastake the 16 that Pakistan believes that a let-flow,
17 podium. 17 non-interference, no-storage principle shbelg guide
18 THE CHAIRMAN: Thank you, Sir Daniel. | don‘tveany 18 us and inform us in our interpretation of Axure D,
19 questions relating to what you just saidt IBe been 19 then perhaps we should have some eye on AreE&x
20 reflecting a little bit on the presentatimsn 20 which seems to allow for a fair amount ofage of
21 yesterday, so | thought | would offer up p$ew 21 water, and therefore arguably works a Iiiteagainst
22 comments/questions that you don't need ®dakight 22 the idea of "let flow", or at least we daqitte
23 now, but it may help you with respect to preations 23 understand how it relates to that Annexure E.
24 to come, and possibly second round as well. 24 | suppose I'm also curious about: themwel of
25 (10.03 am) 25 storage that Pakistan is worried about irctmeext of
Page 21 Page 23

10:03 1 Questions from THE COURT 10:.07 1 Annexure D, how does that relate to therwe of
2 THE CHAIRMAN: The first is that Mr Fietta yestexgl 2 storage that is allowed under Annexure Eh&extent
3 presented to us on the issues concerninggential 3 that it's a small percentage in Annexure D of
4 effects of Court of Arbitration decisions adxeutral 4 Annexure E, then one wonders why there woelld tot of
5 Expert determinations. Those issues, as we kfall 5 emphasis on Annexure D as opposed to Annéxure
6 under paragraph 35(a) of Procedural Orde6Nand 6 Perhaps they're the same amount of volumejusve
7 they seem to be questions that are somewffexiedit in 7 don't know, because you haven't really spaixeis on
8 nature from the other questions that we @ labking 8 that issue.
9 at from the remainder of paragraph 35. 9 The use of the storage in Annexure Eiafso
10 As one ponders ultimately deciding ors¢he 10 entirely clear to us. How readily India calease
11 questions, one possibility is to decide tladim 11 from the storage units and then fill themkhae seems
12 together, in a single award. The other pdggi 12 as though it may be relevant to this issubeflet
13 would be to take those particular questiosseparate 13 flow" and the concern that Pakistan has.
14 them out for a separate award. 14 One way of approaching talking about tioaid be:
15 | raise this in part because one mighpime that 15  what were the problems with KHEP, in the egnof
16 that separate award on paragraph 35(a) imégbapable 16 being a storage facility as opposed to adgfdctric
17 of being issued on a sooner rather thantiateframe, 17 plant? We don't know, | don't know if thadyides any
18 whereas the other questions before us heggain 18 insights.
19 depth and complexity to them that perhapistalie 19 But again, | don't expect you to ans\; ft's
20 a bit longer. 20 not actually the subject we're talking altoday. But
21 In either instance, | will emphasise, @wairt is 21 because it came up yesterday and because ity
22 going to taking the time it needs to do itsknin 22 mind, | thought | would at least offer it tgpyou as
23 properly assessing and deciding the questiBaos 23 things to be thinking about in the days tmeo
24 there may be advantages in keeping thesegather, 24 SIR DANIEL: Thank you very much, Mr Chairmanetlme just
25 in a single, relatively comprehensive systayiestions 25 make a brief response on the second of ymntsp and
Page 22 Page 24
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10:.09 1 perhaps a slightly fuller but still brieEponse on 10:12 1 of your Court as it's to come, particylécause this

2 the first of your points. 2 is likely to have helpful implications for wegking

3 Certainly we will come back on the questid 3 a little bit your duty of comity that you'vetout in

4 Annexure E, and the relationship between Aanrel and 4 paragraph 6. So that is immediately attraciivone

5 Annexure E. | think that we will do so in thecond 5 level.

6 round next week, because | think that sonteeoissues 6 There is, though, a question that comesito

7 that you've put on our plate are quite bigésshat 7 minds, which we will think further on, but I'mot sure

8 we'll want to try and unpack, rather thammyio feed 8 ultimately that this is something that will ineour

9 them into the submissions that we're makingeat 9 control to calibrate, but it most certainlywabe
10 moment. 10 within your control to calibrate. And thatthat if
11 As you say, there's going to be a liiteof 11 you give a partial or preliminary award oe th
12 history here which we can try and unpackairticular 12 interpretation of paragraph 35(a) issues tlaosk open
13 with regard to Kishenganga, going back tB1&8& its 13 up issues of substance which need to beteslisith
14 evolution from the proposal that was oridinal 14 regard to the 35(b) through to (g) issuesgtimay
15 Annexure E, storage plants, to which we déand 15 very well be a question as to whether yout\wam to
16 then it metamorphosed into an Annexure Dtpl8o we 16 have further submissions from us as to hevptrtial
17 will have a look at that. 17 or preliminary award that you render on {-gén, by
18 There are, in fact, some very real aedging 18 shorthand, use it -- "the res judicata pointiether
19 issues which are not now before you, but Walle to 19 that has any implications for the argumems we've
20 give careful thought just to how they mayypidao 20 been making on the other issues.
21 this. For example, on the Chenab -- as Drrislwas 21 So you will be able to calibrate thayas go
22 talking about -- in fact, upstream of a numifehe 22 along, because if you come to a conclusion on
23 run-of-rivers -- of Baglihar, Ratle, Dul Hastyou've 23 paragraph 35(a), you will have, | imaginpretty good
24 got the construction of a very, very largeage dam, 24 sense of whether this will have knock-on iogtlons or
25 Pakal Dul, and there are questions associatiedhat 25 not.

Page 25 Page 27
10:10 1 for the downstream. Pakal Dul, for examd likely 10:13 1 | imagine, though, that it will be yédrelpful,

2 to act as a sediment trap for some of thelsmal 2 certainly for us, maybe also to clear awayesofithe

3 downstream plants. 3 underbrush in your thinking; and undoubtebiBxpect,

4 But let us give some thought to the inttoa 4 for the Neutral Expert to have some guidancthis.

5 between E and D, and we'll come back to that. 5 Because he is quite clear, on the public teobhis

6 You've enumerated -- I've made a note here 6 proceedings which are before you, that hets n

7 | think three elements in relation to AnnexErthat 7 a lawyer and he's not going to be turninguestjons

8 you have in mind from our submissions to gasnt. 8 of legal interpretation. And it is quite aléaom

9 But if there are any particular points that yeould 9 paragraph 1 of Annexure F that his remitristéd, as
10 like to draw to our attention, including fret 10 an engineer, to those technical engineeingp So
11 questions that you will put to us on Saturdaat 11 there would be, possibly, some very usefelcebf
12 would certainly help to focus our minds odradsing 12 that.
13 your concerns. 13 Just one last observation, and this is
14 On the question of whether there maydvamtage to 14 an observation that | was going to make inearent
15 a single award which encapsulates all of the 15 tomorrow. You said quite clearly and quaecéfully,
16 paragraph 35 questions, or some advantage/ing 16 laying down a marker for us, that you arengao be
17 a partial award much more quickly, focuse®@%fa), and 17 taking the time that you need to get thibtrign
18 then coming back to the other issues latm boing 18 fact, | was going to stand up here tomorrod say that
19 to address you a little bit on this tomorrawd we 19 we very much appreciated the expedition wiiich you
20 will come back to this, obviously, in our silag 20 rendered your Competence Award last yeanvbutery
21 submissions in the light of the exchangestoov. 21 much appreciate that these are very comgéeies on
22 There would certainly, instinctively, feme 22 the basis of very detailed submissions, aonl gward
23 advantage in clearing away, to useful eftbet, if 23 is going to be an award for all time.
24 you like, precedential weight of decisionshaf 24 So we do not want to rush you on thisu ¥re not
25 Kishenganga Court, the Baglihar Neutral Exfredeed 25 going to be coming under pressure from ugdarto
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10:15 1 render an award in whatever time. We wantto take 10:18 1 that Dr Morris would be up at the podiwwndbout
2 the time that you feel that you need to readeaward 2 an hour and a half, which will mean that hi wi
3 which properly covers the ground and allows ggroper 3 straddle the coffee break. But although veeadlittle
4 opportunity to deliberate and to draft. 4 bit more stressed for time than we have bgentbe
5 So that's also part of the wider contéxhe 5 course of the early part of the week, | thimkt we
6 35(a) separate issue, which we will think alzmd 6 still do have a little bit of wriggle room.oSagain,
7 I'll return on. 7 these are very important submissions, and etgdv
8 THE CHAIRMAN: Two other elements to factor intwat last 8 invite the Court to raise the questions tioat feel
9 point. One is that under our Supplementaé&of 9 you need to raise.
10 Procedure, it does say that "The Court gmaleavor to 10 THE CHAIRMAN: Very good. Thank you, Sir Daniel.
11 [issue an] Award within 6 months" after arfrga Of 11 Bearing that in mind, as we approachmtrenal time
12 course, the word "endeavor" means it mayay not 12 for a coffee break at 11.00, perhaps | ved &
13 happen on that timeframe. 13 Dr Morris is thinking that there's a goodcgl&or
14 But the second element worth recallirthds we 14 a break. But we can discuss that when wiodhat
15 have called upon Pakistan to produce cedtzéoments. 15 point.
16 Those documents are due no later than Septe3@ib 16 So, Dr Morris, please proceed whenevaraye
17 This means there will be some post-heariegtsv 17 ready. (Pause)
18 happening. In all likelihood, those docursere 18 (10.19 am)
19 pertinent to questions other than 35(a) thed:fore 19 Approaching Paragraph 8 from the Perspective &ragineer
20 wouldn't necessarily affect the decision tuatid be 20 DR MORRIS: Good morning, gentlemen. It's agleato
21 reached regarding 35(a) issues. 21 address the Court one more time.
22 But given that there will be at leaststho 22 (Slide 2) Today | would like to talk atbou
23 post-hearing developments, it may well beé the 23 paragraph 8 in Annexure D, which covers timeaf-river
24 typical six months is not just six montharthe 24 hydro. We will be covering it from the stan@ht not
25 hearing, but from perhaps our ability to havemplete 25 of a lawyer, but the standpoint of an enginé® would
Page 29 Page 31
10:16 1 record in front of us. 1 have to deal with these types of restrictiaribe
2 SIR DANIEL: Once again, Mr Chairman, we will obusly wish 2 design of a plant, design and operation.
3 and want and hope to receive your award asa®gou 3 So basically there are seven design paeasneAnd
4 can render it, but you are not going to congeu 4 when looking at a plant, we look at physieatérs,
5 pressure from us. And the "[will] endeavothihk is 5 social factors, financial factors. But theged to be,
6 an appropriately phrased but sufficiently ifdéex 6 for a Treaty-compliant plant, developed witthia
7 standard. 7 context of what the Treaty says.
8 I note that from the date of your CompegeAward, 8 (Slide 3) The first thing the Treaty s&ythat
9 or the date of your directions, if | recatl,RO7, it 9 works "shall not be capable of raising artfly the
10 took us, | think, eight months to produce Memorial, 10 water level": not to raise it above the fidhdage
11 and we've been thinking about these issuesbfoe 11 level that's specified in the design.
12 time. | don't think that we are going to wanhold 12 Now, you can structurally modify damsricrease
13 you to a standard which we felt we were umébimeet. 13 the water level. Typically, it's not doneye
14 We would like you to get it right, becausis is 14 frequently because it's costly, you incregsgream
15 going to be the roots of the next 64 yeathef 15 flooding. But it can be done. And some danfact
16 Treaty. Sowe don't want something thatareunot 16 are designed to eventually have higher gatestera.
17 going to be content with because you domit ha 17 But the key concept here is that theaipeshould
18  sufficient time. 18 "not be capable”. In other words, | undexthe
19 THE CHAIRMAN: Very good, thank you. 19 capability here is that you can't easilyhds, tshort
20 In that case, | think we are ready toenan. And 20 of structural modification.
21 if | understand correctly, it's Dr Morris whdl be 21 This is one reason why it's also imparautimit
22 coming to the podium. 22 the freeboard, because the more freeboardydine
23 SIR DANIEL: ltisindeed. (Pause) 23 potential space you have to increase ther eatel.
24 Perhaps while Dr Morris is just gatheifiigy 24 And it's quite important because -- wakéal
25  things, I'l say that we've been planningrenbasis 25 yesterday at the elevation capacity curve vansaw
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10:22 1 that on this curve we can see the arédzeakd dotted 10:25 1 put as much generating capacity as they arathe
2 line on slide 4. And if you raise above thl f 2 plant, because the generating capacity isafetied to
3 pondage level, every increment, every metieaéased 3 the storage volume, and it's also not reltaied
4 elevation, gives you a lot more storage céypa&o 4 remember, you have a certain amount of watercan
5 it's very important to limit the ability to 5 release downstream on a daily rate: you hamexdmum
6 conditionally raise the level. 6 and a minimum. So within those parametegs; tan put
7 (Slide 5) And you will remember from theéop 7 whatever generating capacity they want.
8 discussion that if you have a crest spillvibg, 8 (Slide 7) Pondage. This is where it startget
9 ability to raise the level is limited by ovex over 9 interesting.
10 the spillway crest. But if you have an o#fi 10 "The maximum Pondage in the Operating Steal not
11 spillway, and you do not have a crest astmtiaith 11 exceed twice the Pondage required for FirmePd
12 it, then the operator can simply operategtites to 12 And "Pondage" is defined elsewhere, antesne else
13 raise the water level. 13 will talk about -- | think Dr Miles will tallabout
14 So the conclusion as a designer frompiaiscular 14 pondage a lot.
15 parameter is: if | am going to provide arficgi 15 But the Treaty defines the allowable poyeibased
16 spillway, | also have to have a surface\spiil 16 on firm power, which in turn is directly redd to the
17 | have to have both. | can't just do ana®if 17 hydrology of the site. It's not the desigpacity of
18 spillway, because that would allow the opmertd 18 the turbine. In normal operation, you'd $dave
19 simply utilise the freeboard as additionatage. 19 this much plant capacity, | want to be ablegerate
20 That's pretty straightforward. 20 it, let's say, four or six hours a day, s@gimy
21 (Slide 6) 8(b), surcharge and secondawep 21 plant capacity, given my operational hourgfeaking,
22 "The design of the works shall take dumant of 22 this gives me the pondage.
23 the requirements of Surcharge Storage aSeécondary 23 It doesn't work that way here. The pgedzomes
24 Power." 24 from the hydrology. And this is entirely apgpriate
25 Now, the Treaty defines, in paragraph, 2(e 25 because the Treaty is set up to protect Ralkss
Page 33 Page 35
10:23 1 "Surcharge Storage" as being the "unciteitfe storage| 10:27 1 hydrology. So therefore, if you're goiagrotect the
2 ... space above the Full Pondage Level";hierowvords, 2 hydrology, the pondage is defined in termiyafrology.
3 uncontrollable, like we saw on the prior slidecause 3 It's also interesting because you're gtordesign
4 it would overtop the gates if you were to tee 4 a dam, or look at a river system and put damis
5 storage volume. Of course, during a flood,ghtes 5 Dams control water. And your starting poihg very
6 would be open and this area fills with flootlsva; and 6 first thing you have to have, information battsite,
7 as the flood recedes, the level goes dowrit'sSuot 7 is the flow. If you do not know the flow ratethe
8 controllable storage. 8 river, you cannot do anything with respeatésign of
9 And again, | see this as pretty straightfod. It 9 dams; nothing.
10 just says that you are allowed to use flaodtsarge 10 So your starting point for design prodeskw.
11 storage, which is absolutely perfectly norn@&bme of 11 And from the flow, you get pondage. So tabicunder
12 the plants that India has done do not inctugteharge 12 a Treaty-compliant reservoir, the first pagéen, the
13 storage; others do. There's nothing unuha@it that 13 first design parameter that is defined isdage. And
14 at all. 14 that's a little bit different from most desig
15 And it also says that they will takelie t 15 processes. But because the objective ey is
16 requirements of secondary power. And the wegd 16 to protect hydrology, it completely makessgen
17 that is basically to ensure that India caiaat build 17 (Slide 8) Now, the Treaty also limitswidawn to
18 the capacity of a plant as they want. lsddenean 18 the bottom of the pondage pool. In otherdspyou
19 the capacity of pondage, but the generatipgaty. 19 have the operating pool, pondage: that fiak a
20 So the Treaty goes into the definition ofriFPower". 20 pondage level and it has a dead storage |8eethat
21 And the language here, the way | read ig ensure 21 operating pool is the region within which yzan
22 that the Treaty is not misread to say thdiala 22 operate the plant for power production asd aperate
23 installed power is limited to the "Firm Poivirat's 23 the plant for sediment management.
24 defined in the Treaty. 24 Now, in the Himalaya we have a prettyhhégdiment
25 So it's basically a protection of Indetslity to 25 load. So you're thinking about: | need teehsome
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10:29 1 variation in my water level for sedimergmagement, 10:32 1 a design configuration which makes iticlift to use
2 in addition to pondage. And we've done a koap 2 Treaty-compliant methods instead of non-coampli
3 diagrams on that in the last couple of days. 3 methods.
4 Flushing also requires drawdown, butdurees 4 (Slide 10) Now, here are the same twasktere on
5 emptying below the dead storage level sadis 5 the left is the Neelum-Jhelum height of daereton the
6 Treaty-compliant. So | will not discuss flirghhere, 6 right is the Baglihar height of dam, and they'
7 within the context of this particular item. 7 represented here true to vertical scale. wimat's the
8 So assuming that you have a Treaty-comipdiesign, 8 difference? | can do either one of theséherritrer.
9 your drawdown for sediment management is dichib the 9 But I'm going to trade off a tall dam and arsitunnel
10 depth of your operating pool. 10 versus a short dam and a longer tunnel. ©kay
11 (Slide 9) Now, remember the graph we gitbavcouple 11 (Slide 11) Here it is represented infeedint
12 of slides ago of the elevation capacity curihis is 12 way. Same two projects, configurations enséime
13 the curve for Baglihar. This is taken froatadthat 13 river. Here we have the turbine powerhotisleeassame
14 India provided under the Baglihar proceeding. 14 level in both cases. These are again treedie
15 And as shown in the generic graph, yeulsat as 15 vertically. Here you have the tall dam, shamnel;
16 you go to larger volumes of storage her¢ the 16 and here you have the shorter dam, long tunne
17 bottom you see 400 million cubic metres, Wwliicthe 17 Why should we worry about long tunnelsfon't
18 total volume of storage of the reservoir.dAn'm at 18 know. Dul Hasti has a 9.5-kilometre tunrféakal Dul,
19 the top of the reservoir -- this is 127 netieep; 19 which is under construction now, has also
20 this is 127 metres deep from the originaned to 20 a 9.5-kilometre tunnel. Kishenganga,
21 the top of the full reservoir level: it's tvater 21 a 22-kilometre-long tunnel. So building Idognels is
22 depth. And if I'm using 32.5 million cubicetres of 22 not something that India does not know hodato
23 pondage, which was defined by Professorteafican 23 Now, let me just address one other ibsue. If
24 accommodate 32.5 million cubic metres inttipe 24 you have this tall dam, now you're goingtéots
25 4 metres of that reservoir. | can only doomwn my 25 talking about, "We need to flush". And wikéd
Page 37 Page 39
10:30 1 reservoir by 4 metres. 10:34 1 a little bit about flushing yesterday, &odv you have
2 If that dam is a smaller dam -- and letisthe 2 the cost of forgone power, et cetera, butlh'tligive
3 dam at 47 metres instead of 127 metres. 4iemis 3 you any numbers. So let's think about thei§pease
4 the same height as Neelum-Jhelum, which yawosethe 4 of Baglihar.
5 field trip. It is still not a small dam. Bat 5 Based on the level of the outlets at Baglifrom
6 47 metres at this site, my operating pool liépt the 6 the outlet level up to the full pool, we have
7 same volume is now 24 metres. I've gone &i@kmetre 7 208 million cubic metres. So let's take 20lion
8 operating pool to a 24-metre operating poathgnging 8 cubic metres. We're going to empty this to do
9 the height of the dam. 9 a flushing event. We're not going to empalliait
10 To put this into perspective, remembsterelay 10 once, because that requires a downstreaimadige of
11 | talked about Kali Gandaki, that plant inpik that 11 more than 2,000 metres a second. So yailng tp
12 has 40 million tonnes of sediment a yearcivig 12 flush during the monsoon season, when yoa begd
13 double the sediment load at Baglihar: thaipls 13 flows, because remember you want good flows t
14 operated and manages sediment with 6 mepresational 14 efficiently remove sediment and have as wiflashing
15 range. 6 metres. 15 channel as possible.
16 And India, by selecting the height of taen, is 16 So we're in the monsoon, we've got this,fand
17 basically selecting the allowable operatamgge under 17 we're going to release water downstreamalhoh the
18 the Treaty. So if you select a very tall dam 18 same day. And just for round numbers, $etyswe're
19 remember to think of it as a triangle: thendgets 19 going to release an additional 700 metrexargl above
20 deeper, gets taller, gets wider, it getséongou 20 the inflow rate, which seems kind of reastmal$o
21 know, mile-wide and inch-deep -- so what leegggs that 21 it's going to take me three days to lowes thi
22 you end up with a tall dam with a very resgr 22 reservoir, and I'm not producing power foe¢éhdays,
23 operating pool. And what you've done isybyr design 23 900 MW. Okay?
24 choice, you have created a complicated sedime 24 Now, once I've gone down to my low leveh, really
25 management problem. In other words, yolected 25 starting to release a lot of sediment. Aol gan't
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10:36 1

release 20 million tonnes of sedimentnia day. 10:39 1 $18 million for one flushing event.
2 It just will not happen. Physically, the niweill not 2 So yesterday | mentioned that flushingpischeap.
3 move that much sediment, and to put 20 mill@mes in 3 And this is just the cost of forgone powsdrydu have
4 one day downstream is disastrous. So wstlyse, 4 anything else you have to do -- any type dijation
5 for this discussion, five days of flushing.e¥¢ going 5 work, any type of compensation work, anything
6 to remove 4 million tonnes of sediment per aag push 6 it's going to be more than this $18 million.
7 it downstream. 7 Yes.
8 So we've got three days of drawdown, wgate 8 THE CHAIRMAN: Dr Morris, that point is clear.
9 five days of flushing, and now we have tolréfi 9 I'm interested in your thoughts on: wigs t
10 But we're not going to close the gate and tue river 10 flushing occurs, does the dam operator ssftdlys
11 off downstream, to leave the fish floppingtioa 11 remove the entire bed load of the sedimeris, ib
12 riverbed; we're going to continue to reldéses 12 typically just a partial removal? And whagethe
13 downstream. So let's say that the refiliqueret's 13 amount is, how often would you need to refresat
14 take another couple of days. So we've ggithly 14 flushing in order to achieve what you'rertgyto
15 three plus five plus two: that's ten daydddhis 15 achieve?
16 flushing event. 16 DR MORRIS: Okay. At Baglihar, what you will feis mostly
17 And let's assume that the electrical pawosts 17 sand and silt. The bed load will be quitgtéd, for
18 5 cents a kilowatt hour, which is $50 a megfaw 18 a couple of reasons. Remember on the fisst dhowed
19 | don't know what India's rates are, but ithis 19 you photographs of bed material in some Higeai
20 a fairly typical rate for new power plantsynhydro 20 rivers, big material, and that doesn't maasy v
21 plants. If you get a PPA, you're looking-at 21 rapidly. So you're going to have a limiteoMement to
22 depends on the country, of course. But §#@gawatt 22 begin with.
23 is a very reasonable number: it's neithen hiy low. 23 And upstream of Baglihar, we have DultHaghich
24 Although as Peter showed the other day,dkeaf new 24 acts as a gravel trap for the large sediragut,
25 hydro production facilities is increasing otime. 25 they're also making Pakal Dul. So the upperof the
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10:37 1 But at $50, we're talking about ondtder of 10141 1 watersheds will be cut off in terms of @yf large
2 $13 million to do that flushing. First of afou 2 material: gravels, cobbles, et cetera.
3 released 200 million cubic metres throughgdies: 3 So you're basically dealing with sand siftd And
4 it didn't go through the turbines. There'sy§ffion 4 what you want to do in flushing is you wanhgwe your
5 of power lost right there. And then all theshing 5 annual flow of sediment come in, and you wattalance
6 period, all the inflow that you're not passihgpugh 6 that with an annual discharge.
7 the turbines. So you've got $13 million wartftost 7 So | mentioned 20 million tonnes a ydais is
8 to do this flushing event. And for $13 mitlia year, 8 from India’s rating curve and the daily datad what
9 you could buy new runners. 9 we get, of course, is: some years have mome years
10 But that's not all, because you have somelse 10 have less. So this is the long-term aver&gethe
11 downstream: it's called Salal, another 690.MAKd when 11 operator will pass -- on a timeframe ofgsletly,
12 you're flushing and releasing 4 million tomaeday at 12 five years -- 100% of that downstream. thsoyears he
13 Baglihar, you're not going to run that thriotige 13 sees that he's passing not enough, therextgear he
14 turbines at Salal. 14 may flush for five, six, seven or eight daybereas
15 So you've got at least a minimum fivesdinat 15 another year he might flush for only twoloet days.
16 Salal is not going to operate. And becaasehave 16 The problem though is: if you do thissfling on
17 deposited all the sediment in the river adirece, 17 an annual basis, you can move it downstreare or less
18 your non-operation period at Salal will prolyebe 18 regularly; but if you start saying, "I'm ggito flush
19 closer to -- you know, it may be ten or #iftedays, 19 every other year", then what happens isitiséead of
20 because you don't want all that sediment mgrthirough 20 having 20 million tonnes to deal with, now @ got
21 the turbines. But we'll just use five daysd the 21 40, and you've got to pass 40 down in a ifhgsbvent,
22 last day of our drawdown plus our five dafy/8ushing 22 or two flushing events. And then you sayetMam
23 makes six days at Salal where you're notggmitbe 23 | going to do two flushing events in a momsdo
24 producing power: another $5 million. 24 And of course, every flushing event here dollar
25 So now $13 million plus $5 million: nowyre at 25 cost is not related to the sediment reléBséhe
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dollar cost of the water that doesn'ttgough the 10:46 1 So ...
2 turbines. So if | flush twice a year, theldotost 2 THE CHAIRMAN: And if you were trying to gauge tlaenount of
3 basically doubles. 3 water within a reservoir that was available fo
4 Now, if | did have a significant bed loadnd we 4 potentially flooding downstream, you would di¢e take
5 saw this at Kali Gandaki, there's nothing rgasn 5 account that there's going to be some pemertfthe
6 preventing it: we were seeing gravels beingtfed 6 reservoir that's been filled up with sediment]
7 through the reservoir. Not very much gravaswoming 7 therefore leaving a pool of water, if you wélbove
8 down the system, there wasn't very much,thws 8 that bed load, that that's what's availahiéHe
9 passing through the reservoir and moving dowasn. 9 flooding event?
10 So it will pass much of your bed matemait the 10 DR MORRIS: Yes. And that's why | put these narstbased
11 boulders. But that is also why you needdt¢his with 11 on 200 million cubic metres, not 400, becahsebottom
12 high discharges, because high discharges thave 12 200 million cubic metres is going to be fafll
13 material. And of course, targeting perioflsigh 13 sediment. So these numbers are based otifiealume
14 discharge means that your rate of drawdowmited 14 from the outlet on up.
15 because you already have flood conditionsyanctan't 15 DR BLACKMORE: For Baglihar, for example, how @pdoes it
16 suddenly release 200 million cubic metresrditieam to 16 take it to fill up to the sill level of thew-level
17 create a monster flood. 17 outlet of sediment?
18 So hopefully that has answered the questi 18 DR MORRIS: From the information that we had io@dly from
19 THE CHAIRMAN: Yes, | think so. 19 the Baglihar case, we're probably lookingoaething
20 Would it be correct to say that the tgpapproach 20 in terms of -- round numbers -- 30 yearscaBee if
21 to doing a flushing would be on an annua brannual 21 you've got 20 million tonnes a year, youbing to
22 basis, not: we wait five years, we wait tearg and 22 have a bulk density of about 1.4 tonnes pbicanetre,
23 then we do it? 23 so you will fill up your bottom 200 milliorubic metres
24 And then the second proposition woulthae the 24 in a little less than 30 years. Well, al®uyears.
25 objective is not necessarily to clear outtwl 25 DR BLACKMORE: So while that's filling in, presubly it's
Page 45 Page 47
10:44 1 sediment from the reservoir, but to mairgastable 10:47 1 taking a proportion of the sediment conimgt's
2 amount within the reservoir? 2 falling into that space. So do we know howcaf the
3 DR MORRIS: Correct. 3 sediment load coming in -- some going intoagje, and
4 (Slide 11) Answering the second one figtat you 4 the rest being viable to be passed down wel&now
5 will have -- follow the red dot, go about lwedfy up the 5 what percentage that is?
6 dam, and you would have a profile that goesfhalfway 6 DR MORRIS: We do not know. We do not know. That
7 up the dam up until the upstream part of ésenvoir. 7 information is not available to us. But let just
8 So what you're doing is you're basically reggip the 8 give you some insight from long-term simulasi¢chat
9 riverbed up to the level of the low-level etsl And 9 I've done on some of the Nepali reservoirscivhare
10 then that becomes a new profile throughekerxoir 10 storage reservoirs, not small ones like the
11 which you maintain by these flushing events. 11 Kali Gandaki, which is a run-of-river.
12 Baglihar is big: flush it once a yeamel 12 But what we see is that you initially 6ardelta
13 reservoirs, like one of the ones | showed you 13 that advances into the reservoir, becausdithalayan
14 schematically yesterday that we worked witNépal, 14 sediments tend to settle pretty quickly. Aod can
15 we're looking at two, three, even four flaghevents 15 wait until the delta reaches the dam, butstimet
16 a year, because the reservoir is very smdlttzere's 16 a good strategy. Because what happens & wdu draw
17 very little capacity to store sediment. 17 down, then you're going to start cutting iiat delta
18 And of course at Kali Gandaki, which slgicing 18 material, and your initial years of flushinidl have
19 operation, you are essentially flushing cardgusly, 19 huge loads going downstream.
20 and the profile of the bed hits the top efshillway 20 So the recommended procedure would b&tbdoing
21 crest, and your operating pool is definethfthe 21 drawdowns maybe five or ten years into trerajon, so
22 spillway crest up, and that's 6 metres of atpey 22 that you start moving this profile towards tutlets
23 level. Your gates of course are higher, bsegour 23 gradually. You do not want to all of a sudd&Vell,
24 operating level is within the range that gan operate 24 it's reached the dam, now | have this big il
25 your intake. 25 sediment, my outlet is down here, | havéushi’, and

Page 48

16 (Pages 45 to 48)

Trevor McGowan

Amended



ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G & THE INDUS WATERS TREATY 1960
Day 4 -- Hearing on the Merits, First Phase

Thursday, 11 July 2024

10:49 1 now you're going to cut through this, #rat's where 10:52 1 The design necessity is frequentiydbin
2 you're going to get concentrations of a coople 2 engineering of dams. There are dam safetyir@gents
3 hundred thousand milligrams per litre. Yduerbed 3 that establish a variety of necessities. @me,
4 downstream is going to go up, people's hoarsegoing 4 instance: we have what we call the n-1 catéor gate
5 to get flooded; it's not good. 5 design. You have multiple gates on your resgrand
6 DR BLACKMORE: So does a dam like Baglihar have th 6 at any point in time, one of the gates maly itainay
7 potential to have a delta? 7 be out of service for maintenance. So yoigdegour
8 DR MORRIS: It will have a delta, for sure. 8 dam to discharge your design flood with orte gat of
9 DR BLACKMORE: How far into the dam is it likelptgo? 9 service. That's your n-1, the total numbertusil.
10 DR MORRIS: It would go all the way to the dathdepends 10 That adds cost, but it's a necessity.
11 on the way they operate it. 11 The power intakes is an outlet that bdsetbelow
12 Just like Tarbela: it's the same typsediment, 12 the dead storage level. Because if youtréelow
13 basically. It's the same hydrology, basjcitls 13 dead storage, you can't, of course, divetemato
14 Indus River hydrology monsoon, and you wé this 14 the intake.
15 delta. 15 The spillway crest must also be belowded
16 And the top of the delta will be defirmdthe 16 storage level for sediment sluicing. Ifliigher
17 operating level. If they maintain it at gni 17 than the intake level, you're not going t@bke to
18 operating level -- and at this site, theydrdve 18 control the sediment in front of the intake.
19 a 4-metre-tall pool. So if they maintaimwithin that 19 But as we showed in the previous sliflgmu
20 level, that delta is going to fill up the eegir 20 select a tall dam with a very limited opergtpool,
21 almost a flat line to the dam. And that'saitwhe see 21 your design strategy -- the designer wilfiailly
22 at Tarbela. 22 create the appearance of the necessity ofdhav
23 DR BLACKMORE: So this dam has been around fahie now. 23 excessive drawdown, when in fact that drawdissimply
24 So do we have data on what that looks lifget mow? 24 a consequence of a design decision.
25 Baglihar, I'm speaking about. 25 And once you have created the artificegd for
Page 49 Page 51
10:50 1 DR MORRIS: We don't have data on what's haipgen that | 10:54 1 a necessity to draw down, then this léadesign and
2 reservoir. What's happening in the reseiigoir 2 operational procedures to correct the problehwas
3 happening underwater. | can look at Googbanlt 3 created from the onset by the design thatsgtected.
4 see it. 4 And this produces absurd results which vialagevery
5 DR BLACKMORE: Yes, okay. 5 heart of the Treaty's intent, which is to tithie
6 THE CHAIRMAN: Very good. So please proceed.olnbte 6 controllable storage in Indian dams.
7 that we're about ten minutes from the norrotiee 7 (Slide 13) Now, remember the concept otraliable
8 break, so | leave it to you, perhaps, Dr Moito let 8 storage. We have pondage, which is at thefttpe
9 us know when there might be a good break. 9 reservoir, but the gates really define what gan
10 DR MORRIS: Okay. Let's try one more topic henglets 10 control. And when you have large low-levales, sized
11 below dead storage. 11 to pass the design flood, then everythinyealtioat
12 (Slide 12) "There shall be no outlet®heDead 12 gate becomes controllable storage.
13 Storage Level, unless necessary for sedicoentol or 13 Now, you look at the pondage volume afliBar and
14 any other technical purposes; [and] any suitlet 14 the controllable storage at Baglihar: pondage
15 shall be of the minimum size, and locateti@highest 15 32.5 million cubic metres, controllable sg@as 209.
16 level, consistent with sound and economieaigh and 16 Controllable storage is six times larger thandage.
17 with satisfactory operation ..." 17 So controllable storage has a much greatential to
18 The key concept here is the concept céssity. 18 impact downstream hydrology than pondage.
19 It's considered a necessity if a practical ofa 19 Let's look at this realistically now. eHe are the
20 achieving this or practical alternatives gxis 20 dams --
21 independent of whether it is the least-colsition. 21 THE CHAIRMAN: Excuse me, Dr Morris. Sorry.
22 Because least-cost solutions are not nedgsbar 22 DR MORRIS: Yes, Dr Blackmore.
23 best solution in any environment. When yotogy 23 DR BLACKMORE: Can we go back to the last slide f
24 a car, you don't buy the cheapest car: ygutmicar 24 a second?
25 that's most suited to your purpose. 25 DR MORRIS: Sure.
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10:55 1 DR BLACKMORE: I'm a bit slower than the otlperople here, | 10:58 1 pondage, if you like, to -- listening touy to be
2 so it takes me a little while to get into gear 2 a nuisance, that can be used in a way thatvibeu
3 (Slide 13) So I'm looking at this, andhiiog 3 difficult for other participants.
4 you've said I've got an argument with. 4 And then you went on to say -- so jusetikor
5 DR MORRIS: Okay. 5 this, | just want to understand. So thisis i
6 DR BLACKMORE: But I'm just trying to understan&o 6 a sequence of dams. There's one downstredthat got
7 a minute ago we talked about -- we're talkibgut 7 sediment issues as well.
8 Baglihar now. 8 DR MORRIS: Yes.
9 DR MORRIS: Mm-hm. 9 DR BLACKMORE: So when you look at them as a tandet of
10 DR BLACKMORE: We're talking -- at Baglihar, Eissume 10 facilities, and there will soon be other gnes
11 that we've got this particular facility hese,we've 11 presumably -- | didn't quite close the lodfou've
12 got a delta profile going up. So we have adiately 12 just moved the sediment from this dam tanéist dam
13 reduced some of the storage capacity, somehow 13 down.
14 DR MORRIS: Mm-hm. 14 DR MORRIS: Okay.
15 DR BLACKMORE: So the controllable storage is 20@us the 15 DR BLACKMORE: So what's the combined controléabtorage?
16 amount occupied by sediment. 16 How does that then, between the two damsietwis
17 DR MORRIS: Okay. We have 400 at Baglihar. 17 what you would be worried about in terms ateptial
18 DR BLACKMORE: Yes, in total. 18 threat, weaponisation, or however you waudtecribe
19 DR MORRIS: Okay. So the bottom 200 -- 19 it. So I'm just interested to know.
20 DR BLACKMORE: Yes, yes. 20 DR MORRIS: Two quick answers.
21 DR MORRIS: So this is a level pool, controllakterage. 21 First of all, Salal downstream is comgliet
22 DR BLACKMORE: Yes. 22 sedimented, so we don't have storage there.
23 DR MORRIS: And if they flush it effectively, thiver 23 And your second answer is on the nedéegL4).
24 is -- it's a fairly narrow valley: you wilbre 24 What do they say: great minds think alike!
25 a fairly deep flushing channel. Your sidgpsk, from 25 Okay. On the left-hand side -- did yanito
Page 53 Page 55
1057 1 what we have seen at other -- for instandae 11:00 1 break for coffee at this point?
2 Warsak flushing, we expected the side slopkslaugh 2 THE CHAIRMAN: If now is a convenient time, theas;
3 off, and that they will be able to control -- 3 | think we should take a break, and we'll cdoaek and
4 permanently maintain open for storage -- & ver 4 start off with this slide. Thank you.
5 significant part of that 209 million cubic rrex. 5 (11.00 am)
6 I have not done simulations of Baglihar| do not 6 (A short break)
7 have a profile of that equilibrium profile.uByour 7 (11.28 am)
8 controllable storage initially will be 209. ithin 8 THE CHAIRMAN: Okay, | think we are reassemblegb,
9 50 years, with flushing being conducted, itisidoe 9 Dr Morris, whenever you're ready, please prdce
10 something like -- just to use a number, &tis150. 10 DR MORRIS: Yes. Following up on some of thegtioas that
11 If they never draw down below dead ster#gen 11 were just being made, | prepared a smaltklat the
12 your controllable storage will become inttiaege of 12 iPad, and maybe if we'd like to put it on the
13 maybe 50. But then they have the problerha: are 13 click-share, you can see it, and we carr@asly
14 they going to manage the plant? 14 briefly discuss a couple of concepts.
15 DR BLACKMORE: So they've got a trade-off. 15 The concept that | was talking about wétpect to
16 DR MORRIS: Yes. 16 the ... Okay. Here is the dam, and herelis y
17 DR BLACKMORE: So they're running an active traieon the 17 low-level outlet: you see it part way up dan, right
18 economic performance of the hydroelectridifac 18 here. It's shown with a red arrow. Thihéoutlet.
19 keeping active storage. So there's plentyafing 19 So we can bring water out of the outlet.
20 parts. 20 And upstream we have the delta, which is
21 DR MORRIS: Yes. 21 a characteristic formation that we see inafiyan
22 DR BLACKMORE: And it's a matter of choice andmagement 22 reservoirs, reservoirs that have a lot ofl sard
23 choices. 23 coarse silt. We see this pattern in Tanbefp
24 The point I'm trying to get to for mysilto see 24 distinctly. And over time, if you maintaimet
25 what active steps they have to take to Keepiaximum 25 operating level very high -- and let's pig thotted
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11:29 1 line to show the minimum operating levelou can 11:33 1 | suspect were designed in the 1950s 80sl i

2 expect this delta to advance basically inphigern, 2 concept, but we've seen this emerging tecggoldth

3 just advance forward. And again, this is whalve 3 tunnels in the last 20 years, pretty muchmfroy

4 seen at Tarbela, developing over decades. 4 perspective. But I'm interested in your pecsipe in

5 Now, what you want to do is you want toalep 5 the region.

6 a profile through your reservoir, which I'nading here 6 So when people got confident, we got &odaems

7 as a red line, it will look something likeghiThis 7 with these large tunnels: Neelum-Jhelum anshsoWhen

8 is your equilibrium profile. And everythingder here 8 has there been a high level of confidencaringlling

9 will be permanent sediment deposits. 9 in the Himalayas? How long ago would you they

10 So when you operate, you would normakytto draw 10 technology became a force?

11 your reservoir down so these deposits whislshowing 11 DR MORRIS: Tunnelling in the Himalaya of couisenore
12 here, circled in red, don't become reallyehuBecause 12 difficult than many other areas. But theadlepment of
13 when they reach the area of the dam, thermgee this 13 TBMSs, tunnel boring machines, has developethrkably
14 type of situation. And if you draw down to @ny 14 over the last, let's say, 30 years. Tumgglieology

15 flushing, for instance, then you have thelrtee 15 has remarkably improved.

16 evacuate this material. That's why, if yodldshing, 16 So | would say that more or less we'okiltg at,

17 you would do it every year. Of course, ilijave 17 in general, a timeframe of 30 years. Budafrse, if

18 a smaller dam and you have very limited dépos 18 you look at technology starting in the ye20d, you've
19 you essentially avoid that problem. 19 got 120 years, and every decade there'disagrti

20 So | hope this clarifies the placemenhefoutlet 20 improvement. So there's not really a cilifcant.

21 on the dam. And some of the sediment wilpdrenanent 21 But certainly the development of effectiveM Bhachines
22 deposit, and everything above that permattepasit 22 is relatively recent decades.

23 line can be removed if you operate for flaghiwhich 23 DR BLACKMORE: If | follow that line of thoughtye've got
24 of course is not Treaty-compliant. And thathy, when 24 a legacy of what you'd call "historically dged" dams
25 you have an operating pool of only 4 meitgsjts you 25 that come out of the technologies of the $35@ 1960s
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11:32 1 into a rather uncomfortable situation.u%aow, you've 11:35 1 and the like, and we're still seeing dgacty of

2 just made the problem worse for yourself tgrowour 2 those.

3 design decisions. 3 Do you see, in the current forward-looking

4 So | think that's -- | will provide a PDFthis to 4 projections, a move towards the sorts of

5 go on the record. But we can go back ovérdo 5 configurations -- not only in the Himalayags bther

6 presentation now. 6 areas -- small dam, long tunnel?

7 THE CHAIRMAN: Dr Blackmore. 7 DR MORRIS: | would not characterise it that way.

8 DR BLACKMORE: Thank you. 8 Most of the construction in the Himalaigas

9 | just want to ask a question that godsrbehat 9 relatively recent. You have to put it, fioftall, in
10 one, and it came from your presentation lefue 10 that context. And so we're not looking aglterm
11 break, where we had the small dam with thedland 11 trends over the last 50, 60, 70 years. Tihaldyan
12 the larger dam. I'd just like to get yowewi | take 12 developments, particularly the ones thatrare
13 ityou've been in this industry for more than 13 challenging areas, are quite recent: 20-aésye
14 five years: like me, you've been around fdagor 14 What we do have is studies that were detie
15 two. 15 say, in the 1950s and 1960s which identifigeu took
16 DR MORRIS: Or three! 16 the river system; there was no project. ¥end your
17 DR BLACKMORE: So what I'm looking at, I'm lookjrat these 17 geologists out, you do some flow measuremehisl in
18  very large dams, and the alternative, yoghtesmall 18 the 1950s and 1960s, you'd lay out your systere's
19 dam and tunnel. | am going back to World @ission on 19 a good dam site, here's a good dam sitéstaegood
20 Dams days when we took evidence in the reghout dams 20 dam site.
21  and development effectiveness -- nothingtwith the 21 And you develop this based on 1950s tolgy.
22 Treaty -- but we started to see an emergeimoew 22 Because if you're developing this in the 5950 that
23 technologies related to tunnels, boring nrehand 23 you have a plan by the year 1960, you kn®&04 is
24 the like. 24 using 1950s technology. So you developathisyou
25 I'm just interested in -- many of theaend 25 don't have the benefit of today's understandind
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11:37 1 today's technological capabilities, paltidy, as you 11:40 1 plants, that have this very strict stodagiation,
2 mentioned, with respect to tunnelling; anad ats 2 closely defined pondage volume; and then ywe lthe
3 course, with respect to the design of dams. 3 storage plants under Annexure E.
4 You saw that the Neelum-Jhelum, that dabuilt on 4 Now, on the Chenab, we have one Annexyiait,
5 a fault. At one time, people would have salde can't 5 and that's Pakal Dul. It's been designed for
6 do it". But as you develop technology, yoale to 6 108 million cubic metres of live capacity. cAyou see
7 do development on sites which are increasingly 7 that in the right-hand diagram circled in r&iit when
8 challenging. 8 you look at the controllable storage, whichdeéine
9 So what happens, as an unfortunate coesegpis 9 based on the low-level outlet location, Baaylik
10 that you end up with a "system of dams", layaut of 10 which is a hydropower dam under Annexure iwkhould
11 your system, which is based on technology fro 11 not have much storage -- actually has tviiee t
12 50-60 years ago, which might not be the Wagtto do 12 controllable volume of the storage project.
13 it today. But nevertheless, by 1960 theykabout the 13 So how can a storage project have 10®mil
14 restrictions of the Treaty and they alsothad 14 cubic metres of storage, whereas Baglihaichni
15 potential to modify any pre-existing desitgmbe 15 a run-of-river plant, has double that cotetue
16 compatible. 16 storage, as controlled by your low-level etstP That
17 So that's about all | can say about it. 17 can't be right. | mean, this is absurd, thafTreaty
18 DR BLACKMORE: So if | was in the region and Iche 18 would allow an Annexure D plant to have neitgage
19 Tarbela experience, where the bypass tunolidgpsed 19 than an Annexure E plant.
20 and created havoc until they were repained | éive 20 So how does this happen? And here we torihe
21 in this region and I'm at the end of the Hayas, how 21 location of intakes and the relocation ofrylow-level
22 would | deal with that in terms of my desdgtisions 22 outlets. You can develop an intake -- wé eaill it
23 for other large facilities? 23 a surface intake, a high-level intake -- wh&
24 I'm just asking the question rhetorigatiypre or 24 designed to withdraw water from the highegel
25 less, to say that there have been issuesdatonnel 25 possible. We can separate the intake, whitte
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11:38 1 construction in the region that have higfed the 11:42 1 point at which the water departs fromréservoir, and
2 level of difficulty. So I'm just trying to ge 2 we separate the intake from the entrancectbeladrace
3 an understanding of where you see the developaf 3 tunnel.
4 them for these long-planned large intervesstion 4 (Slide 15) Now, what India does of colissthey do
5 DR MORRIS: Yes, and Tarbela does have notoricdiffigult 5 not use any type of barrier in front of thadace
6 geology. 6 tunnel. They said the headrace tunnel ergrenihe
7 Okay, let's move to the next slide (14hd here 7 intake, and therefore we have to have a celgael of
8 we're going to talk about controllable storage 8 submergence below the dead storage levehéordncept
9 Now, there is Annexure D, which talks attbe 9 of anti-vortexing. And the result is thatteed of
10 run-of-river projects, and these projectssagposed 10 having an overspill-type intake like this epghich
11 to have a very limited storage capacity. Ands 11 is actually the type of intake which was uaethe
12 struck the first time | read the Treaty, mgesrs ago, 12 Kali Gandaki project in Nepal that | showed pictures
13 that when they talked about interference fldtv, 13 of yesterday -- you end up with a pretty deégke.
14 et cetera, they even made an exception idgdpiers. 14 And this intake has to be protected agaestdingent.
15 The pier of the bridge is going into a riveand that, 15 And because it has to be protected agaidstset,
16 of course, will give you some obstructiofilbav. They 16 then you have to put your outlet below thaka.
17 said: no, bridge piers don't count. | hasen seen 17 Now, here comes the second part of thielgm.
18 that type of language anywhere. 18 Your outlets -- it's a spillway, it's an aré
19 And if you are thinking that a bridgerpieeds to 19 spillway. And so you know that you have éwé
20 be cited as an exception, this indicatesttzae is 20 a spillway capacity equal to design flood.
21 a real desire, in the formulation of the Tyet very 21 (Slide 16) Now, here is the design fléad
22 strictly control the ability of India, in its 22 Baglihar: it's about 17,000-and-somethingreset
23 run-of-river plants, to manipulate flow ardard flow 23 per second. And you have to design for tAad if
24 and otherwise change the hydrology comirgRakistan. 24 | put that gate size at an elevation lowantimy
25 So you have the Annexure D plants, theoftriver 25 intakes, now | have a deep intake and a rdeeper
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11:44 1 spillway. So by selecting my type of k&tal push it 11:48 1 reservoir with the gates open.
2 down; and in selecting my spillway, | go dogwen 2 So what you do is by limiting the gateaeify
3 lower; and by making the spillway capable agging the 3 below DSL to only that flow needed for sediten
4 design flood, it becomes a very big and vespd 4 management, you have made the gates to theuninsize
5 spillway. Yet | don't need all of that cajgador 5 necessary. Because you can put -- and thésys
6 passing sediment. 6 typical in dams: you have a spillway at the, tnd the
7 Why? Your design flood is more or less 7 flood goes over the top of the dam, it doegmout of
8 a 10,000-year event. How many 10,000-yeante\are 8 the bottom; obviously there are dams withedéht
9 we going to experience in Baglihar in the next 9 spillway configurations. But the concept hisrthat
10 100 years? Not terribly likely. But we wik passing 10 the only thing that's necessary below DShés
11 sediment, once the system is stabilisedysjear. So 11 capacity to pass sediment, your smaller sveviour
12 you're designing in the long term for passiediment 12 monster event, you're going to pass that avgate
13 every year. 13 that's at a higher level.
14 So the flows that you will be using fedsnent 14 So paragraph 8(d) is a design constitadtcan be
15 management are not even the flows that anersbn the 15 accommodated by providing spillway capacégessary
16 bottom part of this graph, which is the maximday of 16 for sediment management below sediment lbe@w dead
17 each year, because you don't know in adwahaéthat 17 storage level, while the balance of the dpased to
18 maximum day is going to be. So ideallydfiyvere 18 manage the design flood is placed above stesgige
19 able to prognosticate this, you could sayef\W know 19 level.
20 that next week we're going to have the flobithe 20 And of course, as we discussed previotisty
21 year, so I'm going to set up the flush". doa't know 21 depth between the dead storage level arfdithe
22 that: you never know that. So you flush miyia period 22 pondage level, the depth of your operatirg,pe
23 or you do your sluicing during a period wigen have 23 defined by the selection of the height ofrydam.
24 the anticipation that you'll have good flows. 24 It's a design which is basically where yogbing to
25 So you're not managing sediment andrestbeing 25 place the dam on the river, your tunnel lenghere
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11:46 1 or flushing based on your 10,000-yeard]dmsed on 11:49 1 your power plant is going to be. It's\iey first

2 your 100-year flood; you're not even managihgsed 2 conceptual thing that you address.
3 on your 25-year flood. You are managing iitnarily 3 (Slide 18) To do this analysis for a gatpitlway,
4 based on floods that occur every year, artdhbg 4 you provide your gate configuration, you depejour
5 occur with some limited frequency: maybe ar5t0-year 5 discharge relationships for the gates andyou
6 flood, let's say. And that's the capacity pead for 6 sediment transport modelling. And you looKi&erent
7 your outlets. And you design that capacitgtigh 7 gate levels, different gate capacities, and tihe
8 simulation modelling. 8 gate capacity that (1) will pass sediment, @hdhen
9 So what happens, going on to slide 1fhas-- on 9 you use the remaining capacity above DSL\e gou the
10 the right-hand-side graphic | have a gatdigoration 10 capacity to release your design flood.
11 which is not Treaty-compliant, because | hawethe 11 And you go through multiple iterationsgate
12 gates having the entire capacity of sedimmeamagement 12 configurations, different operating rules] gou
13 plus flood control below DSL. But the Treadgtricts 13 select the configuration that provides tlghést level
14 the capacity below DSL, and the only necggsait that 14 crest and the minimum size below DSL. Anthat way,
15 occurs below DSL is what you need for sedimen 15 this is the iterative procedure by which woe able to
16 management. 16 comply with the Treaty requirements.
17 So let's move to the left-hand side,ymdcan see 17 And this is a very standard proceduresizing
18 what I've done is I've, for graphic purposéswn this 18 gates and dams. You don't set out and $his Is
19 as a single crest gate. This lower patefgate is 19 where my gates are, and that's the finatiealu The
20 the capacity that | need to pass my fiveenryear 20 design will typically progress through a egrof
21 flood at DSL. That's what | need for sedimen 21 different configurations, and fine-tuningtiobse
22 management every year. Every year. 22 configurations, until you find the correcttbe
23 This higher part, that's where the resiers 23 optimal solution.
24 going to fill during my design flood, andgitjoing to 24 (Slide 19) Intake placement:
25 fill up to the limit of the maximum flood lelin the 25 "The intakes for the turbines shall bmted at
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11551 1 the highest level consistent with satisigcand 11:54 1 from the three desanders they went intallactor
2 economical construction and operation of fhatras 2 canal, and from that canal, the water floveeubrd the
3 a Run-of-River Plant and with customary ancepted 3 left, into the tunnel.
4 practice of design for the designated rangbeof 4 So basically, you are able to provideginhevel
5 Plant's operation." 5 intake by separating the intake from the tijravel
6 And of course this means the customargtisefor 6 there's nothing unusual in this configuratitfou
7 a run-of-river plant, not for a storage plaBtorage 7 would, of course, provide barriers to previrating
8 plants typically have a deep intake; run-eériplants 8 debris from entry, trash screens, and allemasmal
9 will typically have a high intake. 9 things. But conceptually, there is no probleith this
10 Due to the settling velocity of coarsdisent, as 10 part of the requirements in the Treaty.
11 we discussed, your concentration of sedimietfite top 11 (Slide 21) Regulating basin. This is awissue
12 of the water column is less than at the butt§&o 12 that is of concern between the parties.
13 therefore, where you have a run-of-river ppéand you 13 But basically, what a regulating basieglis: when
14 want to exclude sediment from the turbingke-coarse 14 you have peaking plant, you turn the powearhoff
15 sediment in particular, because it's mucterabrasive 15 and on and off, so your river flows go up dodn and
16 than the fine sediment -- the accepted peadito 16 up and down, and the up-and-down water l@zise bank
17 put your intake at the highest level posdible 17 collapse and erosion and caving in. It'syoaid for
18 minimise the entrainment of sediment. 18 your ecology. It you have irrigation intakisvill
19 So in this respect, the Treaty requirdrniet the 19 be extremely difficult to effectively divesater for
20 intake be at the highest level possible ptssgothing 20 an irrigation intake if the flow is going apd down
21 out of the ordinary with respect to design of 21 every day.
22 run-of-river intakes; in fact, it's accepte 22 So what a regulating basin actually dibgsst
23 recommended practice. And this, of couss i 23 takes this irregular flow, stores it, and Aaoutlet
24 contrast to the intakes at storage reservweitsh are 24 that converts it into, basically, constaotl
25 typically placed quite deep, because yowcallyi have 25 Soit's in the Treaty, it's a requiremerder
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11:53 1 a very considerable many metres, or tengetres, of 11:56 1 item 8; it's not an issue between thagsart
2 variation in water level. 2 (Slide 22) And now we come to weaponisatio
3 And if you do install a deep intake coafition on 3 Pakistan is particularly concerned aboetability
4 a run-of-river reservoir, then that bringyto the 4 of India to manipulate water. Pakistan dideha bad
5 necessity of maintaining deep water in frdrhat 5 experience early on when the water supply was
6 intake, through your design decision. If yawe 6 interrupted. I'm not here to say who or why o
7 a skimming wall in front of your intake on 7 whatever, but the fact is that it happenedd Ave
8 a run-of-river plant, you're taking water thfé top of 8 been working in Pakistan quite a number ofyaad
9 the water column. But a deep intake, yoakeny much 9 I'm always reminded of this. So it's veryacla the
10 deeper water, and then you have to havepedekear 10 minds of the people in Pakistan that: yes,ish
11 space with no sediment below that to mininse 11 areal issue.
12 entrainment of sediment. And that's whatedriyour 12 And when we look at the world in geneita ,not
13 intake level down and then your outlet lel@hn even 13 a trivial or abstract or academic concepheXf last
14 further, and this is what makes it not Trezignpliant. 14 year in Ukraine, the Kakhovka Dam on the peieRiver
15 (Slide 20) So this little graphic hetaihk was 15 was blown up to create a flood, apparentiyrfiitary
16 presented previously, but it basically shgas the 16 purposes. So the idea of weaponising damst is
17 difference between a deep intake, on thénbefd side, 17 an abstract concept.
18 and a surface intake, on the right-hand side. 18 And another interesting thing is that hawe
19 The difference is, of course, that onsinéace 19 Pakistan and India: they both have conveatimeapons,
20 intake, the intake is where you take the miaben the 20 they both have nuclear weapons, but Indiae®nly
21 reservoir; it's not necessarily the entrandbe 21 one that can control the water. There istrfor-tat
22 tunnel. And in fact, in a run-of-river, yipically 22 here. India has the ability to control tteter;,
23 isn't, because between the intake and tmeltun 23 Pakistan does not have an equivalent rejoimgemight
24 you will have a desander, just like you saw a 24 say.
25 Neelum-Jhelum. You had the intake, the dianand 25 So Pakistan is particularly sensitivéhie issue.
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11:58 1 And as | explained yesterday, the princarycern here 12:01 1 middle of December, release for a couptiags; middle
2 is the interruption of water supply for irrigan. 2 of January, release for a couple of days;rvégg of
3 Flooding, being able to open the gates aratere 3 February, another release for two/three ddgsch,

4 downstream flooding, is a secondary issuetlaad 4 another release for a couple of days, etaetdf
5 sediment is a third-level issue. Primarilypply of 5 course, in the monsoon period, it will fill ciumore
6 irrigation water. 6 quickly, so you'll have a very punctuated graitt
7 Now, what | did to look at this -- becatssv 7 I'm not saying that this is the way it Wbbe
8 serious is this, what's the potential? -ebted 8 operated, but it gives you an idea of themqiaie
9 basically a hydrologic model. And what | did took 9 And this is what, of course, worries everyone
10 the inflow time series we have in the vigirof 10 downstream.
11 Baglihar and | put in 400 million cubic mestiaf 11 (Slide 24) | also looked at a differecergario
12 storage. So the model takes the inflow, mctates the 12 which is a little bit more, let's say, nuashcénd
13 water in the dam, and when the dam fillsthwgn it 13 again, here you can see the red is the hétora
14 opens the gates. 14 And here, instead of cutting off the wate@%0) | cut
15 Now, of course the whole 400 million aubietres is 15 it off 50%, so that the downstream user ttrge
16 not at Baglihar: we have multiple dams upstre So you 16 something. And if this was to happen, itlmhige more
17 would operate the dams upstream to contieewirig 17 in this direction rather than the on/off.cBease if
18 water into Baglihar so that the whole sysbawomes 18 you're getting some water downstream, iitdebit
19 emptied, and then the whole system closes gaid 19 easier to, let's say, hide what's going atrepm.
20 refills. 20 But here, look at what happens: you lp@reds of
21 I didn't go to the detail of trying to deb all the 21 a month and a half between large releasdgjarive
22 hydraulics. But the travel time between ¢hdsms is 22 cut the downstream flows by 50%. You haeated --
23 quite short, they're pretty close togeth&'rav 23 from a natural year, from an average yearygo
24 talking about opening the gate at one damhawihg it 24 created an extreme drought.
25 arrive downstream in a couple of hours. Heaouting 25 So this is just a conceptualisation effibtential
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12:00 1 of the flows, it's not like you're tryitgroute 12:03 1 magnitude, and the purpose here is jystttthe whole
2 something from one day to the next. 2 weaponisation thing into some sort of a carvexhow
3 So the first thing | looked at was an exte case: 3 consequential it could be.

4 let's say that we open the gates, empty Baglind 4 Now, this is not to say that the exist@gvernment
5 all the upstream dams open their gates arealater 5 of India is going to do this. But these daregoing
6 goes out, then we close all the dates anccaigaulate 6 to be here for a long time: hundreds of ye&ws there
7 water. Gates closed, no water leaving. Witwadd be 7 very well could be a point in time when theigiions
8 the pattern, the timing of flows below Bagiiha 8 deteriorate to the point that this does happen
9 And this is what it looks like. This igging in 9 Remember, in Ukraine it was only a militargeise by
10 the middle of the monsoon. In the middléhef 10 Russia until they entered the border.
11 graph -- and this is slide 23 -- in the médal the 11 THE CHAIRMAN: Dr Morris, | think we have some egtions for
12 graph you have the winter, and here around &pd May 12 you.
13 you have the planting for the Kharif crogg garly 13 Dr Blackmore.
14 crop. 14 DR BLACKMORE: Thank you.
15 And what it does is it shows that fostear, 15 I'm just interested in two aspects df.tHDne was
16 which is 1986, which is selected as the mibsnyear 16 the overall volume of water that eventuadigahes
17 having mean annual flow -- in other worddf tine 17 Pakistan.
18 years in the time series are higher flowammannual 18 DR MORRIS: We have not looked at the volume tbathes
19 basis, half are lower flows, and 1986 alsesdt have 19 Pakistan but the -- so | don't have thishenborder.
20 any strange huge floods or anything. Sowkisan 20 But because there is no diversion of waltés, would
21 consider to be an average year. 21 be the same volume that would reach Pakidfémat
22 And during the winter, | can store abmutonth's 22 would happen is that of course the flood §avould be
23 worth of water for several months running.ah store 23 spread out a little bit more in time.
24 water for the month of November, releasétiv@ end 24 DR BLACKMORE: Okay. So we've got the same vaurAnd so
25 of November for a couple of days, startliegt 25 the issue then is there's obviously people avk along
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12:05 1

Page 78

these rivers directly that may be impactedt the 12:08 1 through the power station, there's a sespef days
2 main irrigation development is downstreamhef t 2 where they've had no power.
3 re-regulating facilities in Pakistan. 3 DR MORRIS: Yes.
4 So I'm just wondering what the percentsfgene of 4 DR BLACKMORE: And then, as | read this, theralstbo
5 these periods, say in February to March, whevére 5 much water to just go down through a poweisiaso
6 held water for 30 days, what percentage obueeall 6 some has to be released through a spillwaljtyac
7 water use by Pakistan, so downstream of Tarbeluld 7 So there is an economic cost to Indiad Adon't
8 this represent? 8 know what it is, but it's likely to be immensgo I'm
9 DR MORRIS: Okay. The irrigation in Pakistan, mofsit 9 just interested if you could conceptualise titanight
10 occurs in the summer. But Pakistan has tapping 10 be, and say, "Well, we're talking about a0ht@lion
11 seasons, and the critical part of the crappé@ason is 11 or a $500 million penalty”. To weaponiskki¢ the
12 the beginning of the Kharif irrigation in thpring. 12 way you've described it, is it a $5,000 peabbr
13 And that is the part that is most sensitdezause if 13 a $500 million problem to India? That's whagnt to
14 the Kharif crop gets delayed, then the sulesstccrop 14 know. Thanks.
15 can itself be delayed, and that affects tbdytivity 15 DR MORRIS: You're totally correct about the fods:
16 of both crops. 16 it would not be passed through the turbities; don't
17 So that is why the Kharif irrigation seas 17 have the capacity. And of course, if yopassing
18 April-May, is the most critical one. Thisosts the 18 through the turbines, then you're -- undersitenario
19 potential, assuming this happens repeatesfgatedly, 19 where you're passing 50% of the flow, maytegould
20 repeatedly. But again, this is not a prababkenario: 20 run that through your turbines. But with therease
21 it just gives you an idea, if you chose tdtds at 21 in the range of water levels, we would asstirmemost
22 this time of year, what would be its impaetsus 22 of it would not be generating power.
23 a different time of the year. 23 If India were to release large floodsyduld, of
24 DR BLACKMORE: Yes, | understand fully. I'm jusying to 24 course, be very damaging to India’s infrastine as
25 get a scale on: if this is 0.02% of the fitvat's 25 well. The Salal plant which we mentionedas/nstream
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12:07 1 needed to support the Kharif, becauserg@dt lots of 12:09 1 here. There's a number of communitiesaifea
2 other water coming in that is not controlleid tvay, 2 downstream that would be impacted. And tbémurse
3 I'm trying to get an understanding of that. 3 is the cost of forgone power. It would besayv
4 DR MORRIS: We can find numbers like that. 4 significant decision on the part of India totdis,
5 DR BLACKMORE: Yes. 5 not because of impacts to Pakistan but beazHuse
6 DR MORRIS: But of course, because of the ways#mals 6 impacts to India.
7 were set up, the rivers are connected tofépeci 7 So | totally agree with your line of thdtigand
8 canals. So when you have a shortage in veethat's 8 | have thought about that quite a bit. Andtfat
9 at a certain part of this system, it's fegjtayity, 9 reason, | think that the probability of usthgs type
10 that then will not have the water. 10 of an operation is not high, because ofrigacts to
11 DR BLACKMORE: But the vast majority of the irdjon area 11 India. But at the same time, we see somstthe
12 is downstream, and re-regulating storagadeiuthe 12 things happen that we don't think make angese
13 control of Pakistan. 13 DR BLACKMORE: I'm not trying to get to the battoof the
14 DR MORRIS: Yes, and most of it also comes owithier 14 sociopolitical decision that would causedolfm just
15 Tarbela or Mangla. 15 trying to get a scale around the numbersyst |
16 DR BLACKMORE: Absolutely correct. Alright. 16 a sense of it.
17 So I'm just interested in the scale: hta get 17 I've worked in plenty of places where dare
18 an idea of what the magnitude is, in terms. of 18 designed particularly for weaponisation, emaiash
19 DR MORRIS: We can work up numbers on that. 19 tanks off causeways, all sorts of interestiagomes.
20 DR BLACKMORE: So the second question then i tifia 20 But this is not that. This is a way you caaximise
21 comes at a cost to India, because they'veediéo 21 the nuisance value of this reservoir to ghm=ur, but
22 forgo generation -- or making the most ofrthe 22 it comes at a cost. So let's just find cuhtthat
23 generation, because | haven't really soniethese 23 is --
24 numbers. But | presume they can't releaséhtough 24 DR MORRIS: Yes.
25 the power station. And even if they couldase it 25 DR BLACKMORE: -- so that that gives us a franfie o
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12:11 1 reference. 12:14 1 under Annexure E.
2 DR MORRIS: Final thoughts -- 2 Does the same weaponisation issue a@sefyou
3 THE CHAIRMAN: Before you continue, Dr Morris, blie 3 manipulate the storage facilities to bringutibe
4 a couple of questions. 4 scenarios you're referring to?
5 DR MORRIS: Okay. 5 DR MORRIS: Yes. It doesn't matter whether @lselled
6 THE CHAIRMAN: I'm just looking to see if otherswe any as 6 "storage", or what label you put on to it.eMhole
7 well. 7 key to being able to control the large flotesahat
8 So the scenarios are very interestirdybd’ 8 are simulated here is the placement and zbeo$i
9 interested in whether the scenarios are drivestly by 9 low-level outlets.
10 a Baglihar low-level orifice versus a Bagtipandage 10 If you have a storage project that hdiseharge
11 level that's higher than what Pakistan haetiavould 11 at a low level which is limited, and then y@ave crest
12 be decided by the Neutral Expert. 12 gates for handling the flood, that's complete
13 DR MORRIS: This is driven by the low-level ocifis and the 13 different than if you eliminate most of yauest gate
14 volume of storage which is above that. Ar@volume 14 capacity, you only keep a small gate to disgh
15 of storage of 400 million metres which | asenbines 15 floating debris, and put most of your gaigacity near
16 all that controllable storage across alhefdams. 16 the bottom of the dam. That's the difference
17 THE CHAIRMAN: So if you were to eliminate thenidevel 17 THE CHAIRMAN: Well, this may be a function of nmpt fully
18 orifice at Baglihar, but retain the NeutrapErt's 18 understanding the storage plants. But asspiinat
19 pondage level, does that radically alteisttenarios 19 there are no low-level orifices in the AnnexD
20 that you indicate? 20 plants, is it the case that you could usetihe@ge
21 DR MORRIS: Yes, it does. If you considered thiats Ratle 21 plants to bring about the same weaponistiatyou're
22 together, they constitute a large part af. thi 22 talking about in these scenarios?
23 And if we can go back a few slides. catk 23 DR MORRIS: The storage plants under the Treatyg h
24 slide 14, and it shows a controllable stotzefeieen 24 a stated schedule for filling and releasamgi that's
25 Baglihar and Ratle: we've got 260 millionicubetres, 25 outlined in Annexure E. So that, for ins@rduring
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12:12 1 more or less. Pakal Dul is a storagetpl@alal has 12:16 1 the springtime, they have to deliver watéume which
2 basically zero storage. And the other three - 2 is equal to or greater than the natural inftate.
3 Dul Hasti, Kwar and Kiru -- their storage isitg small 3 So --
4 and would not lend itself to this type of cgiem very 4 THE CHAIRMAN: Right. But in your scenarios yoerassuming
5 well. 5 non-compliance with the Treaty, | think.
6 THE CHAIRMAN: | suppose what I'm getting at iscdn see 6 DR MORRIS: Yes.
7 the so-called "weaponisation" point as itteddo the 7 THE CHAIRMAN: So my question is: assuming you're
8 low-level orifices. It's a little less obvi®to me 8 non-compliant with the Treaty, could you uUse $torage
9 whether it speaks to the setting of the marirpondage 9 plants in Annexure E to bring about the we#gaiion
10 level at either a Baglihar Neutral Experelesr at 10 you're talking about?
11 Pakistan's preferred level, either in thatpeding or 11 DR MORRIS: Correct. You could use a storagatita
12 in this one. 12 release less than, or significantly less, thdrat was
13 DR MORRIS: And you are correct: the pondage melsi here 13 required by the Treaty.
14 are really insufficient to have a huge impaderms 14 THE CHAIRMAN: And bring about the same type oésarios
15 of weaponisation. 15 you're referring to?
16 Basically it's a problem of the placeneemd the 16 DR MORRIS: The same type of scenario, correct.
17 capacity of these large orifice spillway®cBuse to 17 THE CHAIRMAN: So --
18 release the water very quickly, to allowpietmpty and 18 DR MORRIS: But -- yes.
19 then refill, that again comes from not otig t 19 THE CHAIRMAN: So just to drive that home, evétthiere's
20 location, the height of the orifices, butithe 20 no low-level orifices in the Annexure D plgrind even
21 capacity. 21 if the pondage is at a level that Pakistamging in
22 THE CHAIRMAN: So let's assume that the damssie, 22 this proceeding, there is already a potefuial
23 including Baglihar, do not have the low-legsgfice. 23 so-called "weaponisation” from the plants tve
24 But let's further assume that there are géora 24 regulated under Annexure E?
25 facilities, storage plants of a magnituderpited 25 DR MORRIS: Yes. The difference being that thieime of
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12:17 1 the storage plant is significantly lesmtthe volume 12:20 1 a single unit for this purpose. So if yawe a single
2 of all the plants combined. So this limitsiyo 2 dam, for instance Pakal Dul, it has a muchlsma
3 capacity. And remember, the storage planbin the 3 watershed and it has one third of the capasityhe
4 main stem of the Chenab: it's on a tributat'g. 4 simulation would look quite different: mucls$empact.
5 a major tributary, but it's not on the maenst 5 THE CHAIRMAN: Dr Buytaert.
6 THE CHAIRMAN: Well, again, it may be interestifoy us to 6 PROFESSOR BUYTAERT: Thank you, Mr Chairman.
7 learn a bit more about Annexure E, and taléamv you 7 Thank you, Dr Morris. A follow-up question the
8 would relate that maximum amount of storage ith 8 relevance of the deep-level orifices in Bagljtand
9 permitted in Annexure E to the existing acst@rage 9 potentially other plants.
10 of Annexure D plants. You're making it soasdhough 10 I think in your answer to the question of
11 it's much less in Annexure E. 11 Mr Chairman, you mentioned that it has ailmigact.
12 DR MORRIS: ltis. 12 Which | can see in terms of the volume stdoedause
13 (Slide 14) If you look at the left-harides 13 obviously it very clearly makes a differeic¢he
14 controllable, Pakal Dul, the controllablerage is 14 amount of volume stored in Baglihar. Butlararrect
15 147, and this is to the bottom of the lowelesutlet. 15 in assuming that it would not have much oinapact on
16 The combined is 453. So Pakal Dul is, wirae, third. 16 the maximum floods you can create?
17 That's the storage plant. 17 If you perhaps go to the next slide (23).you
18 THE CHAIRMAN: Right. But Pakal Dul could be higr than 18 have there a maximum peak volume, but ygRause)
19 that as a storage plant, could it not, aiticbst 19 So you have here a maximum volume, oagmum
20 compliant with Annexure E? 20 discharge, of around 9,500. Am | right tihat's
21 DR MORRIS: It could be larger? 21 determined by the capacity of Baglihar, aoigptially
22 THE CHAIRMAN: Sure. 22 Salal, of the amount of water that the damrefease,
23 DR MORRIS: | can't answer that right now. | methere's 23 which is directly related to the design @& th
24 not enough in my mind as to what the limitagi on 24 10,000-year return period design flood?
25 storage are. 25 DR MORRIS: Correct. The gate capacity is abjualittle
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12:18 1 THE CHAIRMAN: That's fine. | suppose what Kriving at 12:21
is: there's an aggregate amount of storagéstha
permitted under Annexure E that's not drivewhat's released in a flood is dependent entireihergate
actually at Pakal Dul. location and the capacity. Of course, aswdier

1 bit larger than this; this is actuallyrath scenario.
2 2
3 3
4 4
5 DR MORRIS: Yes. 5 level drops, the flow through the gate wiltlilee over
6 6
7 7
8 8
9 9

So basically, the amount of water thatlman

THE CHAIRMAN: And whatever that amount is, if indvere to time.
exploit it to its maximum, | think what I'm dxéng you
say is it leads to a similar weaponisatiomade.

DR MORRIS: Yes, any storage could be used irdaarae

But the capacity of a gate to releaseralaege
flood, but with a limited volume of water orf
instance, let's look at Pakal Dul: it has @immore

10 manner. The point I'm trying to make herthad the 10 limited volume. And let's assume it has \mgygates:

11 way that the Treaty has been interpretedti®, gou 11 | can release this instantaneous flood. bBdke time

12 end up with actually more storage in youratniver 12 it passes through Ratle, passes throughtBaghasses

13 plants than you have in your storage planid that's 13 over Salal and goes down to Pakistan, tbatl flill

14 the point on which, as | see it, there isad problem 14 be -- there's no volume there, there's vty |

15 with the way that these things have beengreted and 15 volume. It's not like | have rain occurrpigs

16 resultant design. 16 snowmelt, or rain on snow across the entaermhed.

17 THE CHAIRMAN: Judge Al-Khasawneh. 17 So because the volume is limited, bytithe it

18 JUDGE AL-KHASAWNEH: Thank you, Dr Morris. 18 hits Pakistan, it will probably not be anusérom the

19 My question is with respect to the pasnt 19 standpoint of flooding.

20 scenario of weaponisation. What effect waalscading 20 PROFESSOR BUYTAERT: Thank you.

21 have on this scenario which would take pladésuld it 21 THE CHAIRMAN: Okay, Dr Morris, | think we're noveady for

22 augment the effect of weaponisation? 22 your final concluding thoughts.

23 DR MORRIS: Okay, thank you. 23 DR MORRIS: Okay, yes. Real simple.

24 The simulation that | showed here incafes the 24 (Slide 25) The Treaty's limitations aleady

25 assumption that the entire cascade will leeatpd as 25 designed to protect Pakistan's hydrologyeyHre not
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12:23 1 designed to satisfy India's desire todouiggh dams 12:26 1 was conceived back in the 1950s or 1960s.
2 and maximise storage. India does have Treatypliant 2 DR MORRIS: I'm sure that the Pakistan represimetvill
3 design options, but has simply ignored them. 3 know that.
4 So | think that concludes the key poihts t 4 DR BLACKMORE: Okay, thank you.
5 | wanted to make here. If there are any other 5 SIR DANIEL: If it would be useful -- this, | thkga
6 questions, | would be happy to answer. 6 Dr Blackmore, is not perhaps precisely yowestjon,
7 THE CHAIRMAN: Thank you, Dr Morris. 7 but you will recall that Pakistan first put in
8 Professor Buytaert. 8 an objection in 1992, but of course it wouddd been
9 (12.23 pm) 9 conceived much before that.
10 Questions from THE COURT 10 We can come back. We will provide yothvtihat
11 PROFESSOR BUYTAERT: Yes. | would like to go bacickly 11 detail.
12 to what you presented before the coffee boeake 12 THE CHAIRMAN: Dr Morris, let me build on a quést that
13 options of a large dam with a shorter tuiamel a small 13 Professor Buytaert just asked you.
14 dam with a longer tunnel. You presentedakat 14 To the extent that there are multiplesjiis
15 a design option where the engineer can cheb®é of 15 locations for the site of a dam, is it troattthere
16 the two, and | wondered how frequent or hegutar it 16 would always be a possibility of pursuing
17 is that a certain site presents or allow$@th 17 a hydroelectric plant that does not involégln dam?
18 options. 18 In other words, if we're trying to understanel idea
19 Particularly, for example, in Bagliharh your 19 in 8(d) of situations where it's necessanysédiment
20 understanding of Baglihar, would, in thistjzatar 20 control, to have an outlet below dead stolags, are
21 case, the design of a small dam with a langel have 21 you saying that there will always be a pakisilof
22 been a feasible option for that particule?si 22 picking a site where there would not be assity for
23 DR MORRIS: | would anticipate the answer is:.yBgecause 23 such an outlet?
24 if you look along the river, you will findgtes which 24 DR MORRIS: | would tend to say: yes. And | veliplain
25 are appropriate for dam construction andratheas 25 that in a couple of ways.
Page 89 Page 91
12:24 1 which are much less appropriate. Ancitias along 12:27 1 First of all, if you're going to do
2 this river are not the only locations where gan 2 100-150-metre-tall dam, your site optionsthat size
3 construct dams. They were selected to netfare 3 of a structure are more limited than the optifor
4 with the communities: you don't want to fldodns and 4 doing a 40- or 50-metre-tall dam. So rigffitiof'm
5 things like that. 5 going to do a small dam with a tunnel, | yilbbably
6 So there are multiple dam sites alongsivé\nd 6 have more dam sites available. For one thiwgn't
7 when we have done -- like, we did an islandengtudy 7 have as much of an area that I'm going taifld8o
8 in Puerto Rico, you know, it's a little, smaidea, and 8 socially | can place it closer to communities,
9 we came up with 200 dam sites pretty eadilyere are 9 instance. It eliminates several types of |amois.
10 lots of potential dam sites. 10 The remaining problem is the tunnellidgd
11 So it's not like this is the only placaiycould 11 tunnelling conditions vary considerably. Biiten we
12 put a dam. And that means that they did tzate 12 are in the Himalaya, we have a lot of rodt'th
13 option, | have to presume that they did hbae 13 available. You want to tunnel typically af,course,
14 option, and they selected this particularfigonation 14 as strong a rock as possible. And you vatirtnel
15 for reasons unknown. 15 relatively deep, because shallow tunnels tem& more
16 PROFESSOR BUYTAERT: Thank you. 16 problematic than deeper ones, because yaulésy
17 THE CHAIRMAN: Dr Blackmore? 17 overburden and it's a problem.
18 DR BLACKMORE: I'm just interested in getting ttimeframe 18 So from the point of dam constructiothithk
19 around Baglihar. | can probably go backead the 19 there's always going to be other sites. tliheelling,
20 documents. But do you know when Baglihar fivas 20 you may have differences in tunnelling diffty; but
21 conceived as a -- you know, in what ... 21 again, probably not insurmountable.
22 DR MORRIS: | do not know. Peter Rae may knosvilas 22 And you had the question yesterday aboetbig dam
23 involved with that litigation. | was not iolved with 23 versus multiple dams. The other thing toeeter is
24 that at that time. 24 that you can't really do one big dam, becéuse your
25 DR BLACKMORE: I'm just wondering whether it waslam that 25 watershed is limited to the big dam; wheraakiple
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12:29 1 dams along the river, you're picking upengater from 12:32 1 | appreciate your candour, Dr Morris.
2 the tributaries. So it's typically brokenamyway. 2 We have another question from Dr Blackmore
3 And this is the way Chenab was developeeinember, 3 DR BLACKMORE: I'll stick to the technical.
4 you have Dul Hasti that has a relatively smaih and 4 I'm just interested in your take on segsnie're
5 a tunnel; and then immediately downstream,haue 5 in an area with very high seismic activity anell,
6 Ratle, which is the opposite: it's a tall daith 6 high risk. And looking at the way knowledgeeivolving
7 a short tunnel. 7 quickly around all of this, I'm just interedta your
8 THE CHAIRMAN: | suppose what I'm trying to undensd is: 8 take on tunnelling technology in the seismici®nment
9 if it is the case that there are always option 9 vis-a-vis high and low dams, where you sedéhence
10 smaller dams, then why wouldn't we have 8égn 10 or risks in that area.
11 written in a simpler way: "No dam shall beab 11 DR MORRIS: | can't really go into tunnelling radhan what
12 [X] metres"? 12 I've already mentioned, in terms of we haens lot
13 DR MORRIS: I read the travaux some years agbilzre was 13 of advancements, because tunnelling is naney. So
14 a lot of back-and-forth in that. For insanee have 14 | would have to defer that question.
15 had difficulty with the pondage issue, arat'thone of 15 THE CHAIRMAN: Mr Minear?
16 the things that | said: why did they not defihis 16 MR MINEAR: Mr Morris, this might be my last chamnto ask
17 better? 17 an engineer this question. But we spoketther day
18 And one of the ideas that really came@ute is 18 about the travaux, and how at one point RaKis
19 that you had two parties who were very oppoaed they 19 negotiators had specified a minimum loadofaas a way
20 had a deadline, and there were certain itbayssimply 20 to regulate pondage, but they later, without
21 could not come to agreement on. | thinkghat 21 explanation, switched to a bespoke definitibn
22 basically what it comes down to. And that®ere 22 "Firm Power".
23 a number of items in the Treaty that you smytoday, 23 As an engineer, do you have any insightghy they
24 "Why did they do or not do this?", | thinicimes down 24 would have gone from the minimum load faethe
25 to that, because there was, let's say,d hmd 25 criterion to the "Firm Power" definition?
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12:31 1 blood in those days. 12:34 1 DR MORRIS: | can't answer that, becauséédtsn a few
2 THE CHAIRMAN: So you think there wasn't a meetafghe 2 years since I've looked at the travaux. Suologise
3 minds as to what was actually meant by somegthie 3 that | can't answer it in detail.
4 paragraph 8(d)? 4 MR MINEAR: Thank you.
5 DR MORRIS: The Treaty was basically imposed upertwo 5 THE CHAIRMAN: Okay, | think we are done questiagiyou,
6 parties. In other words, they had to comegreement 6 Dr Morris. But thank you very much for your
7 to get financing from the World Bank. Andytveere 7 presentation. It was extremely helpful andeveery
8 stuck that they can't finance the developriatitthey 8 grateful.
9 need to do without having a treaty. 9 DR MORRIS: It's been a pleasure. And | will gitie PDF
10 So the Treaty is developed, the partiesna 10 of the sketch | made to the gentleman at the
11 opposing viewpoints. And there were certaiimgs that 11 THE CHAIRMAN: Very good. Thank you.
12 they were able to agree on; and there wetaite 12 So | think that we are now moving on to
13 things that they couldn't really agree ondiiils, 13 a presentation by Professor Webb: "Outleiyways
14 so they didn't. 14 and power intakes". Perhaps it could batidbtfrom
15 That is my personal reading of it, areltdbam may 15 the perspective of a lawyer"!
16 have a little bit different way to expresatthBut 16 So we welcome you, Professor Webb, t@dlagum.
17 that is my personal opinion, from what | $aam all of 17 (Pause)
18 my interaction over the years, reading theax and 18 While you're getting yourself sorted thdre,
19 watching the dynamic as it has evolved withearealm 19 | suppose I'll note: we have a little lesnth
20 of my own experience. 20 a half-hour before the lunch break, but lessthnd
21 SIR DANIEL: Professor Murphy, just to say, teesa 21 that Professor Webb's presentation will ekteell
22 Dr Morris, we may be taking him into the itemy of 22 beyond that. So if the top of the hour c®@avenient
23 alawyer. So if there are issues, then be'dappy to 23 time to make the break, Professor Webb, plfesd free
24 come back to those. 24 to let us know.
25 THE CHAIRMAN: Yes, that's fine. 25 SIR DANIEL: Mr Chairman, just on that point,riteipate
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12:36 1 that probably we will get through Profesatebb and 12:38 1 (Slide 2) This is demonstrated by thide, which

2 Dr Miles on freeboard this afternoon, and djimistart 2 is drawing on data on the record. So youfsee,

3 off the day on the brief submissions on poredagorrow 3 example, projects Baglihar, Kishenganga aritRae

4 morning, so that we can not stress the timmthese 4 pondage amount, but then the different nurfdsehe

5 too much. 5 total controllable volume, which reflects thatume

6 THE CHAIRMAN: That's fine. 6 above the invert of the lowest outlet.

7 Professor Webb. 7 So we see Baglihar has a pondage of 38u66,

8 PROFESSOR WEBB: Thank you, Mr Chairman, memblers 8 has a controllable volume of 209 million culrietres;

9 the Court. 9 Kishenganga, 7.55 of pondage, but a contiellstorage
10 (12.36 pm) 10 of 17.94; and Ratle, as it's designed, 28{§®ndage
11 Submissions on Outlets, Spillways and Pontakes 11 and 59.91 of the controllable volume.

12 PROFESSOR WEBB: (Slide 1) The Court has justchizam 12 So this exactly illustrates the point t@u were

13 Dr Morris on these features, outlets, spijtsvand 13 discussing on the difference between pondade

14 power intakes, and how they play a cruci i 14 controllable storage in terms of weaponiseagiod other

15 controlling the water contained in the resirand 15 uses.

16 managing sediment. The Court also heard iten 16 | just want to pick up on your questitouat

17 experts during the Neelum-Jhelum site visihow these 17 Annexure E plants and their potential roleeiy that

18 are designed and operated in a generic hydmplant. 18 they have different conditions under AnnextireAnd

19 And you had a firsthand view of these feataharing 19 we will be coming back to this, I'm surettie second

20 that site visit. 20 round. But I just wanted to point you togmaaph 11

21 I'm going to be placing these featurethdir 21 of Annexure E, paragraphs (e), (f) and (9).

22 Treaty context. Because we're no longeirdgalith 22 So paragraph (e) provides, in relevarif fieat

23 a generic plant, we're not dealing with Neelhelum; 23 the outlets:

24 we're in the realm of the hydro bargain ttsgtoke to 24 "... shall be located at the highestlleve

25 you about yesterday. 25 consistent with sound and economical desigrtlze
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12:37 1 So outlets, spillways and intakeerfthe means 12:40 1 satisfactory operation of the ... Work."
2 by which an operator may control the watetaioed in 2 (f) provides:
3 the reservoir by opening and closing the meéns 3 "Any outlets below the Dead Storage Lewslessary
4 discharge. And the extent to which the operat 4 for sediment control or any other technicappse
5 possesses such control, as you've heardjeg#nd on 5 shall be of the minimum size, and locatethattighest
6 the position of each component within the mesie the 6 level, consistent with sound and economicsigteand
7 deeper the component, the greater the control. 7 with satisfactory operation of the Storage kVor
8 And consistent with the object and purpufste 8 And (9):
9 Treaty, the paragraph 8 criteria can onlynberpreted 9 "If a power plant is incorporated in ter8ge
10 as a deliberate effort by the drafters toenity 10 Work, then the intakes for the turbines shallocated
11 limit India's ability to store water on thes®tern 11 at the highest level consistent with sattsfgcand
12 Rivers and to control the use of that wdtet is 12 economical construction and operation oplaat and
13 stored. And that is the point of each dotein 13 with customary and accepted practice of defsigthe
14 paragraph 8. The deeper that India warptate 14 designated range of the plant's operation."
15 an outlet, a spillway or an intake in thesresir, the 15 So we see the hydro bargain, in a seessy
16 more factors it has to demonstrate beford thaty 16 transposed to Annexure E in these provisioesause
17 will permit that placement. 17 there are very similar -- if not identicalsome
18 The water volume controllable by Indielunles not 18 respects -- limits on outlets, spillways amedkes.
19 only the pondage, but also the additionalma below 19 So outlet placement is crucial.
20 dead storage level but above the invertefdtvest 20 Now, for each of these features, I'm gdin
21 outlet. And depending on the placement efuilitlets, 21 briefly recall its function in a hydroelectpower
22 this controllable volume can be quite larged this 22 plant, although we are now all very familiath that,
23 goes directly to the exchange that the Claairamd 23 and then apply the Treaty interpretationd Awill,
24 Dr Morris just had about the difference betwpondage 24 along the way, be referring to the analysis was
25 and controllable storage. 25 given by the Kishenganga Court and the Baglih

Page 98 Page 100

29 (Pages 97 to 100)

Trevor McGowan Amended



Day 4 -- Hearing on the Merits, First Phase

ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G & THE INDUS WATERS TREATY 1960
Thursday, 11 July 2024

12:41 1 Neutral Expert. 12:45 1 I'll be coming back to these in more detad applying

2 I will also be answering the Court's giges2(a) 2 the principles of treaty interpretation. Rust to

3 received on 20 June, which is that: 3 highlight them now at the beginning.

4 "The Court invites Pakistan to ... explaims 4 (Slide 5) So in paragraph 8(d) -- whichye said,

5 much detail as possible Pakistan's understgrudi 5 is the kind of "gateway" provision dealingwiny

6 India's current interpretation.” 6 outlet that is below dead storage level s ihi

7 Along the way, | will also recall questioposed 7 governed by "sound and economical design.and .

8 and answers provided during the Neelum-Jhsitemvisit 8 satisfactory operation of the works".

9 and in Procedural Order No. 6. So | hopeuwtlilggive 9 Paragraph 8(e), on spillways, refers atgaisound
10 a full picture of the legal analysis of these 10 and economical design", and "satisfactonstantion
11 provisions. 11 and operation of the works". It adds in tortsion.

12 (Slide 3) So I will first briefly set otlie 12 And in paragraph 8(f), on intakes fortilnbines,
13 relationship between paragraphs 8(d), (eX@nd 13 we have "satisfactory and economical contstruand
14 before moving to interpret each of them irdiially: 14 operation of the Plant as a Run-of-River PlaAnd we
15 outlets, spillways and then intakes. 15 have the addition of a phrase that has cqnaefew
16 So the term "outlet" is a generic one in 16 times this week, "customary and acceptedipeacof
17 paragraph 8(d). Spillways and intakes ageiaptypes 17 design for the designated range of the Blant'
18 of outlets. And this is worth emphasisingeuese, as 18 operation"”.
19 Sir Daniel flagged this morning, 8(d) is taeway to 19 These differences in language are deliber
20 all kinds of outlets that appear in a hydwgoplant. 20 (Slide 6) Paragraphs 2(a) and (b) of AoreD are
21 (Slide 4) So in a generic hydroelecttanp 21 relevant here as well, again coming to spew@nings
22 spillways are large-capacity outlets designed 22 intended by the parties to be used in théeimentation
23 discharge flood flows into the river belowe ttam. And 23 of this Treaty.
24 as we've heard, they are usually used oasosal 24 So "Dead Storage" is the "portion oftorage ...
25 basis. 25 not used for operational purposes”, anddéfies the
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12:43 1 Intakes, in a generic plant, act aguiket from 12:46 1 "Dead Storage Level". And "Live Storage™all

2 the reservoir, as well as an intake for delngewater 2 storage above" that.

3 for beneficial uses. So in a generic pldrayt 3 As the Kishenganga Court said, "Dead §&rander

4 deliver water for irrigation, municipal supply 4 the Treaty is "truly 'dead' -- an area toithedf

5 industrial use and environmental flows torikier 5 once, and not thereafter subject to manipmuiati

6 below the dam. We are going to be concerntdpawer 6 (PLA-3, paragraph 505). This reflects therbyd

7 intakes that divert water from the reservaio ithe 7 bargain, which places on India an obligatmhiét

8 conveyance system supplying the power station. 8 flow", as we know, and imposes limitations on

9 Outlets may serve multiple functions in 9 interference and storage of those waters.

10 a hydroelectric power plant. A crest-gateithgay may 10 So this means that the only water in aneXure D.3

11 play a role in sediment management but alable the 11 HEP that can be used for operational purpedas

12 plant to safely discharge floods. 12 storage, which is stored above the deadgstdexel.

13 And Pakistan has no objection to such 13 So with this understanding, paragraph, &ful

14 a dual-function spillway. This has arisetthia 14 outlets in general, places a strict protohitsubject

15 Commission. This is actually one of the dead that 15 to very limited exceptions, on any outlet®owethe

16 India described as so-called "state-of-tlie-and 16 dead storage level. It also has no reference

17 there was no objection to India includinglduaction 17 construction, unlike the other two provisiodgd this

18 spillways for that purpose in their designg, always 18 implies that the size and placement of auttahnot be

19 provided that the requirements of paragrapie8 19 justified by reference to the cost or théidifty of

20 complied with. 20 actually building them.

21 Outlets, spillways and intakes may hawaron 21 And this limitation is critical becauseeveas

22 features, in that they pass water over amdigh and 22 pondage is specifically limited within thes@ity, there

23 around the dam. But despite these featnresmhmon, 23 is no limitation on the volume of water thah be

24 we do see specifically different languagthethree 24 impounded by way of dead storage. So thiemia

25 paragraphs that we're focusing on in par&ggapAnd 25 critical that the depth of outlets below deamtage
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12:48 1 level are strictly limited for purposescofistraining 1251 1 "First, to release flow with the watmrel at the
2 that controllable volume of water. 2 minimum operating level requires the creshefoutlet
3 By contrast, spillways and power intakedar 8(e) 3 to be set below the minimum operating level.
4 and (f) tend not to be placed entirely bel@adl 4 Second, sediment management to maintsémveir
5 storage level. Where the intake is below dgakhge 5 storage capacity requires establishing a hesbed
6 level, then it becomes a low-level orificetthas to 6 profile [as you see on the slide] through the
7 be justified by reference to the requiremeng{d). 7 reservoir ... The new profile will be defineyglthe
8 You are not only in the realm of 8(f) if ydatake is 8 water level at the dam during flood flows x@sgible
9 below dead storage level. 9 for most sediment scour and transport.
10 Paragraph 8(e), on spillways, providas &hgated 10 However ... once the outlet has beeatsbe
11 spillway is not the default choice: it hab&o 11 location needed to produce the target wate,|
12 justified as necessary by the conditionhefsite 12 further lowering of the outlet will produce n
13 that is being chosen. But even when you theét 13 beneficial change in the profile other trmoreate
14 condition of a gated spillway being necesdayto 14 a highly localised cone ... of scour at thstieam
15 site conditions, there are additional reqoéets in 15 face of the outlet.”
16 8(e): that the bottom level of the gatesdsited at 16 So as already explained by Dr Morrisjraedt
17 the highest level consistent with variousditions. 17 management has two aspects: first, it iseagnt
18 And as | said, the use of "constructippearing 18 sediment accumulation that's going to regoce live
19 in 8(e) indicates that you may consider cliffies in 19 storage; and second, it is to prevent oraedurbine
20 actually building the spillway -- for exampiie to 20 abrasion. And effective sediment manageingotves
21 geological or technical challenges -- you tade that 21 multiple techniques, and some of these wealldor
22 into account in justifying the level of thettom of 22 low-level outlets and some do not require-level
23 the gate within the reservoir. Howeverhitt 23 outlets. The key point is that there is i@eta of
24 structure is below dead storage level, yaere3(d). 24 techniques available. And I'll just rechbge;
25 8(f), on power intakes and turbines, dtids 25 I know you're becoming very familiar with the
Page 105 Page 107
12:50 1 requirement of being specific to the camasion and 1253 1 (Slide 8) Pressure flushing for manggiediment
2 operation of a run-of-river plant. And whezome to 2 requires a low-level outlet: it creates a s@mne.
3 8(f), I will deal with that in more detail. 3 It will not address sediment accumulation gltre
4 (Slide 7) You've seen this slide a fewetirbefore, 4 length of the reservoir. This is really only
5 and it's just to make the point that an "d¢ytia dam 5 a technique that can be used to remove setifroemthe
6 engineering, is any opening that will allowterao be 6 immediate area of the intakes.
7 discharged through or around the dam. Aradgeneric 7 (Slide 9) Another strategy also you'reyfamiliar
8 plant, it may be located at any depth. Thabi the 8 with now is empty flushing. You've seen #iide
9 situation in a Treaty dam, which expresslyries 9 during the site visit, and you're familiar vihe
10 where India is permitted to locate outletewelead 10 technique.
11 storage level. 11 You've also been told, by both the sifgeet
12 We've just heard from Dr Morris that teatral 12 during the visit and by Dr Morris during thes
13 function of an outlet is sediment manageméunid 13 proceedings, the challenges of empty flustgoge
14 I recall the Court's question 2 asked dutfiegsite 14 apart from its prohibition under the Treatyterms of
15 visit (Site Visit Day 4, page 92, lines 6-1hich 15 its negative downstream impacts and its requent to
16 was: 16 stop production.
17 "What are the range of circumstances evaeroutlet 17 So those are the low-level outlet techedq
18 below dead storage level might be either fixgakeor 18 (Slide 10) But then we come to technighasdo
19 required for a run-of-river hydroelectric jet on the 19 not require a low-level outlet. And you'eahd from
20 Western Rivers of the Indus Basin, in paldictor the 20 Dr Morris about sluicing. And | recall thikde both
21 purpose of sediment control?" 21 from his presentation and the site visit.
22 And | recall the answer provided by tite expert. 22 Sluicing mimics the natural pattern & tiver.
23 This is the site visit transcript, Day 4, @a@7 to 23 And spillways located at or just below theimium
24 98. And he mentioned "two main circumstataafs 24 operating level are fully opened during toed
25 course referring to a generic hydropowertplan 25 conditions to pass the floods through therxesr at
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12:54 1 the highest possible velocity, essenttadigsforming 12:57 1 reservoirs via the use of low-level ostlefs they
2 the reservoir into a fast-flowing river. Abd Morris 2 said, it is "an area to be filled once, antd no
3 took you through the seasonal drawdown, amdthat 3 thereafter subject to manipulation” (PLA-3,
4 operates during the time of year when pondaget 4 paragraph 505).
5 needed for power peaking. 5 (Slide 14) If the default position doesply, if
6 The appropriate sedimentation managentetéegy 6 India has discharged the burden of showing tha
7 will depend on a range of factors, whetherrgon 7 an outlet is necessary for sediment contrahgr
8 a generic plant or an Annexure D.3 plant. 'Mogoing 8 technical purpose, we move to the second step.
9 to be looking at hydrology, at the sedimeaticat the 9 So in terms of ordinary meaning of thesms,
10 variation over time, at the river, at theergsir 10 "sediment control" means sediment managetogmeserve
11 geometry. You will also be looking at redoig 11 live storage and to minimise the entry ofrsedt into
12 factors that are domestic, regional, intéonat. For 12 the turbines.
13 an Annexure D plant, you're looking as wetha 13 "Technical purpose" means "having [aE&dend
14 Treaty. 14 usually practical knowledge especially ofechanical
15 (Slide 11) And with that, | turn to paragh 8(d), 15 or scientific subject” (P-526). Read in toatext of
16 which is the controlling provision on all i below 16 this provision, it refers to the operatiorita# plant
17 dead storage level. 17 and its associated features.
18 (Slide 12) And we can distil the requiesns of 18 So the outlet must be required for therajion of
19 that paragraph into a sequence of questimhstaps to 19 the plant as such, not connected with soher ot
20 be followed. 20 purpose. An example would be irrigation atew for
21 First, India must show that the low-levellet is 21 domestic use. So we can say that a techmicpbse
22 necessary for sediment management or soree oth 22 that could fall within paragraph 8(d) woulkelthe
23 technical purpose. 23 passing of the design flood.
24 Second, if it does show that it is neegsshen 24 (Slide 15) Then we move to the meaning of
25 it must identify appropriate options withpest to 25 "necessary”. And this was addressed by ibleeikiganga
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12:56 1 that outlet that comply with sound andhecoical 12:59 1 Court in the context of paragraph 15¢iiAnnexure D.
2 design. That can include innovations, thaticelude 2 But applying our treaty principles of readtegms in
3 best practices, that can include advancessigu that 3 context where they are intended to have thhesa
4 have occurred since 1960. But it's informing 4 meaning, it would be the same meaning herel A
5 a paragraph 8(d) analysis. 5 I'm just going to read the emphasised pofPit#\(3,
6 The third step is that once those optawas 6 paragraph 397):
7 identified, India must pick the design optibat 7 "The Court sees no reason, for [the] psepof the
8 complies with the hydro bargain and with the 8 Treaty, to ascribe to it any special meaniegphd the
9 requirements of paragraph 8(d), so the snalies 9 normal use of the term to describe [an] adtianis
10 highest low-level outlet. Even a marginalrdase in 10 ‘required, needed or essential for a paaticul
11 the size and depth of that outlet will beugjiofor one 11 purpose'..."
12 design to be preferred over the other. 12 And they emphasise (paragraph 398):
13 And finally, there has to be satisfactopgration 13 "This interpretation does not, howevedLice
14 of the works: performing its designed funciio 14 necessity to a mere test of what is desirabledoes
15 an acceptable manner. Construction, asl| daés not 15 it become a self-judging matter for Indianaldo
16 come into the paragraph 8(d) analysis. 16  evaluate."
17 (Slide 13) So I now turn to our applioatof 17 | see we have come to the top of the,hour
18 Treaty principles to the various phrases of 18 Mr Chairman. | am very happy to stop hee@mntinue
19 paragraph 8(d). So the first is the stapioigt, the 19 after the lunch break.
20 default position: 20 THE CHAIRMAN: Very good.
21 "There shall be no outlets below ... DSamtage 21 I think we have a couple of questionsyfmr, which
22 Level ..." 22 you can either answer now or hold them dwefunch
23 As the Kishenganga Court observed, tbpsring 23 break and come back to us on.
24 words reflect the expectation of the draftieas India 24 Mr Minear.
25 would have no capacity to control dead seimagfts 25 MR MINEAR: Professor Webb, | noted that you hiamplicitly
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13:00 1 put the burden on India with regard to imglkeach of 13:03 1 a low-level orifice?
2 these showings. 2 PROFESSOR WEBB: Yes. So there are sites whereyw have
3 PROFESSOR WEBB: Yes. 3 sluicing and other techniques for sedimentagament
4 MR MINEAR: Did the Kishenganga Court place thedam on 4 where you may still need a low-level orifise,you may
5 India? 5 still enter the paragraph 8(d) analysis, &ad may be
6 PROFESSOR WEBB: | believe they did. But let meak that 6 because of the topography of the site, théoggpthe
7 and come back to you after the lunch break. 7 seismicity. So there are other factors treat tome
8 MR MINEAR: Thank you. 8 in. And as Dr Morris flagged, and as I'll @®in to
9 THE CHAIRMAN: A question from me is: I'm havinditile 9 show as well, there are scenarios where yguhaee
10 bit of trouble reconciling what | heard Siriel say 10 a low-level orifice, it's not completely exded by the
11 this morning about needing to take into aotthe 11 Treaty, but it has to be as small as possitheas to
12 location of the site of the dam when we'nekihg 12 be as high as possible in relation to thel dearage
13 through, I think, the paragraph 8 requirement 13 level.
14 You are approaching this issue of outiats 14 So there's scenarios beyond just thedirasw
15 an assumption, | think, that the site hasaaly been 15 flushing where you may need some kind of level
16 selected and we're now trying to figure @art: 16 outlet.
17 sediment control, do you really need an bbéow 17 THE CHAIRMAN: Yes, | think you understand whatIdriving
18 dead storage level? And that | can undetstard 18 at, and it's really trying to understand vehee're
19 | think the Memorial was largely oriented twds that. 19 drawing the line. | think what I'm hearinguysaying
20 What's less clear to me is how this featurespoint 20 is: it may well be the case that there des sihere
21 in time before that, where you're lookinghat 21 a low-level orifice is going to be needechdA'm
22 location of the site. 22 trying to figure out: well, why isn't it ab&arlier
23 And | suppose I'll connect this back tpuastion 23 point in time that one would say, "Well, dqnit it
24 I had for Dr Morris. If it's the case thiagte would 24 there; put it somewhere elsewhere you dee'tl that
25 always be a site where you would not nedthte 25 low-level orifice"?
Page 113 Page 115
13:.02 1 an outlet below dead storage level, timem $hould we 13:05 1 PROFESSOR WEBB: Yes.
2 be thinking about -- do we even get to the@ipaince 2 THE CHAIRMAN: So maybe you could think about thdittle
3 we're at the site, of having to go throughahelysis 3 bit and let us know your thoughts in due ceurs
4 that you're talking about? 4 PROFESSOR WEBB: Yes, thank you.
5 PROFESSOR WEBB: Let me give an initial respomsthat, 5 THE CHAIRMAN: Okay, | think we are at the luncrebk. Why
6 which is: as the Kishenganga Court confirntieel Treaty 6 don't we stop here and come back at 2 o'clock.
7 prohibits drawing down below dead storagellepad 7 Thank you very much, Professor Webb.
8 that feeds into the choice of site, becaugeuf 8 PROFESSOR WEBB: Thank you.
9 choose a site and choose a design where éomdting 9 (1.05pm)
10 is your so-called "only option" for maintaigilive 10 (Adjourned until 2.00 pm)
11 storage and protecting turbines from abrasi@n you 11 (2.02 pm)
12 have already put yourself in a position whengre 12 THE CHAIRMAN: Good afternoon, everyone.
13 going to have these low-level outlets beleadistorage 13 Professor Webb, we're back in your hands.
14 level, where you're going to have extrematyé 14 PROFESSOR WEBB: Thank you, Mr Chairman.
15 orifice spillways, and all the other desigatfires we 15 Just returning to the questions askedjef®re --
16 see in the typical Indian design that I'licoening 16 Mr Minear, on your question about what theh€nganga
17 later in the presentation. 17 Court said about the burden being on Ind&htiw that
18 So | think the choice of site comes atliiinto 18 something is necessary, | have now clartfiési
19 that aspect of the Treaty's requirements. 19 The Kishenganga Court did not actuallyehia
20 THE CHAIRMAN: Right. But again, the point woulast be 20 decide on burden, or chose not to decidé@ntiestion
21 that if it's always the case that there béllanother 21 of burden, because it found that there warslaibition
22 site, where you don't even get then to theeief 22 on drawdown flushing. So it wasn't a questibrule
23 needing that low-level orifice, then doeahitays 23 and exception, and showing one falls withibut they
24 drive you to a site where you don't actuladlye to 24 found a prohibition.
25 then think, as you're constructing this ddmt need 25 Now, of course there is a very, very oarr
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14:03 1 exception to drawdown flushing, whichhis tinforeseen 14:.06 1 two potential locations along a riverdgolant, and
2 emergency. But India did not try to bringtsvithin 2 one would permit the use of desanders beiuke
3 that exception in the Kishenganga case. Agttiee 3 space available to build the desanders, andtter
4 parties both agreed that sediment accumulaiEzmnot 4 site along the same river would not permit.tte of
5 an unforeseen emergency. So the questiourdéb 5 desanders and therefore require India to drawvdlush,
6 didn't arise. 6 then India is required to choose the firgt sitder
7 However, | can cite an ICJ case that meless 7 the Treaty.
8 that when you have a treaty that talks abeceéssity, 8 But once a site is chosen, there isthgll
9 the burden is on the party seeking to show tha 9 continuing relevance of the criteria that | @king
10 a certain act or technique is necessary. thatts the 10 you through in paragraph 8. And as | meetidoefore
11 Certain Iranian Assets case, which is at our 11 the break, paragraph 8(d) still envisagetsitioia may
12 Exhibit PLA-0041, and the relevant pointtis a 12 include a low-level outlet below dead storiayel for
13 paragraph 108. 13 sediment control and/or other technical psepoAnd
14 MR MINEAR: | thank you. 14 those examples could include contributingatesing the
15 PROFESSOR WEBB: Mr Chairman, on your questiaubthe 15 design flood, for example, in conjunctionhnat number
16 role of site choice, and where it comeseatiifferent 16 of other spillways. And I'll have a diagréater that
17 phases of a development and also within taat, 17 shows that scenario.
18 | would just cite to you -- as | think watedi 18 THE CHAIRMAN: That's very helpful. Just to puesit
19 earlier -- the Kishenganga decision on atatiion or 19 a little bit, am | hearing you to say thattia course
20 interpretation, PLA-0021, paragraph 33, wiadkes this 20 of site selection, a party should not ch@osie that
21 point about "whether a ... site will be asfaié as 21 artificially requires a low-level outlet?
22 a practical matter to India for hydro-elextri 22 PROFESSOR WEBB: Yes.
23 development" in the context of drawdown flingh 23 THE CHAIRMAN: But that standard is not the samsavhat we
24 And just building on that, | want to sharfew 24 then will find in paragraph 8(d) and so dihat's
25 observations on site selection. 25 a different kind of standard one is applyifigpat's
Page 117 Page 119
14:.04 1 The first is that a site for a hydeatlic power 14:08 1 not quite the same thing as the "nece$sasediment
2 plant is not preordained: it's always goingédn 2 control or any other technical purpose"; &t th
3 comparison with a number of other sites. given the 3 correct?
4 huge investment and the time and energy ltleset 4 PROFESSOR WEBB: Well, it is different, but italso
5 projects involve, the party will be screeniag 5 related because, as Dr Morris said, India;Hmosing
6 a number of parameters in any scenario. 6 particular sites and designing plants in di@dar
7 In the Treaty, India should be screenirand is 7 way, creates an artificial necessity for drewd
8 required to screen -- for compliance with Theaty 8 flushing, because it has built these damkdnd
9 framework. And in particular, as | said beftre 9 particular areas and with these particulae$yqf
10 break, that will be not choosing a site wlieie 10 outlets.
11 forced into a drawdown flushing scenario. 11 So it creates a necessity, but it'smot t
12 Now, that will only exclude a very smalimber of 12 "necessity" that we talk about under the fixdsecause
13 sites as possibilities. It may be a sitégha 13 there was a choice earlier, at the timetef si
14 extremely narrow, that cannot be widened imaf weak 14 selection -- a choice recognised by the Kighaga
15 geology along the dam axis: that is onewlatld call 15 Court -- that means that at that point iretitndia
16 for drawdown flushing, and that is a site greould 16 had to choose a different site.
17 not be chosen. 17 THE CHAIRMAN: Right. I think we're seeing this
18 But whatever site is chosen is not gtdnige 18 a similar way. I'm just trying to be sure.
19 ideal: there will be different challengesifigcthe 19 When you were talking about paragraph, & were
20 engineers and the operators. And it may gedater 20 making it very clear that in Pakistan's vidvere is
21 expense or greater time or greater complexitesign 21 no reference here to construction, and thezdhere
22 for India to make that site, and the waydésigned 22 should be no weight put on cost difficultyings of
23 and operated to be treaty-compliant. Butitha 23 that sort.
24 something that the Treaty envisages as well. 24 But in the context of a site selectiongess,
25 Just to give you a concrete examplégifet were 25 where we're just trying to think through, 8Ave
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14:09 1 picking the site artificially to developoav-level 14:12 1 In justifying a low-level outlet under
2 outlet?", it seems as though maybe in thatesbdyou 2 paragraph 8(d), India of course cannot bretoér
3 would be thinking about cost issues, diffiguf 3 provisions of the Treaty, in particular thelgbition
4 construction and so on. Is that correct? 4 on drawdown flushing except for an unforessmergency.
5 PROFESSOR WEBB: | think you're thinking more lollgaat 5 (Slide 16) This brings me to, actually point
6 that stage. That would come into it, but gtdé 6 about site selection in the decision on imgtion
7 thinking more broadly about: how are we gdmghanage 7 or clarification (PLA-21, paragraph 33), whre Court
8 sediment in this area? And how are we algtggo 8 explains that the Court recognises:
9 deal with potential flood risk, seismic rigjeological 9 "... the actual impact of sediment at pasticular
10 issues? There's a lot of things that come in 10 site can only be evaluated in the contextalf site.”
11 But when you're thinking about the seditne 11 But:
12 management issues -- which, as we've hestfok i 12 "Rather than limiting the applicationtio®
13 crucial issue in the Himalayas -- what theafy 13 Treaty's prohibition on drawdown flushing ...
14 requires, both in its specific prohibition dnawdown 14 As India urged:
15 flushing but also in its overall object anagose, is 15 "... this fact goes to the question oéthler
16 that India does not choose a site wheresitheated 16 a particular site will be available as a picat
17 this necessity for low-level outlets. 17 matter to India for hydro-electric developitien
18 THE CHAIRMAN: Very good. Thank you. 18 (Slide 17) Coming to the next phrase in
19 PROFESSOR WEBB: Thanks. 19 paragraph 8(d). If an outlet is proven tmeeessary
20 THE CHAIRMAN: Mr Minear. 20 below dead storage level and it is for sedtroentrol
21 MR MINEAR: Professor, can | just ask you: wheesl 21 or any other technical purpose, then thexetrer
22 Pakistan have an opportunity to weigh inratid's site 22 conditions that are triggered, which areag to be:
23 selection? 23 "... of the minimum size, and locatethathighest
24 PROFESSOR WEBB: Can | come back to you on that? 24 level consistent with sound and economicsigte...”
25 MR MINEAR: Sure. 25 And I'll come to "satisfactory operation”
Page 121 Page 123
14:10 1 PROFESSOR WEBB: Because that's a good poidtt will be | 14:13 1 This is again consistent with the bylolargain. By
2 in the cooperation and reporting requiremauitich are 2 limiting the size of the outlet, this minimssthe
3 very detailed. But, yes. 3 amount of water that India can discharge on
4 MR MINEAR: Great. | didn't mean to interrupt ydlow. 4 a second-by-second basis. And by limitingdiyeth of
5 PROFESSOR WEBB: No, no, that's a good pointwiegt come 5 the outlet, making it as high as possible Tireaty
6 back to. Thank you. 6 removes India's ability to control the additbwater
7 (Slide 15) I'm now taking us back to the 7 volume between the dead storage level andtithet
8 interpretation of necessity in paragraph 8@hd 8 level.
9 there are four points to make about this jimegation 9 The word "design" means the rendering of
10 following the Kishenganga partial award, refuired, 10 a particular feature on paper and in practices
11 needed or essential for a particular purpose” 11 a word used throughout paragraph 8, notiartlye
12 As we've been discussing in the context o 12 subparagraphs we're looking at but alsodrcttapeau,
13 questions, it is not sufficient for India to 13 that talks about "the design of any new rfiriver
14 demonstrate, by reference to a cost-bemelysis, 14 plant ... [that] shall conform to the followgi
15 that a low-level outlet would be preferafiléas to 15 criteria". It goes beyond a mere plan oesth
16 be "required, needed ... essential for acpéat 16 "Design" is also active, in that it includke "art of
17 purpose”. 17 planning and creating in accordance withpprapriate
18 As we've seen, paragraph 8(d) createssaimption 18 function[]" (P-527).
19 against the use of low-level outlets. Anthas 19 "Sound and economical”, also in termissof
20 Kishenganga Court has stated, that testoafasity is 20 ordinary meaning: "sound" refers to "frearfrany decay
21 not self-judging. It is not up to India adathis 21 or defect; undamaged, unbroken; in good ¢omdi
22 goes to the false necessity creation poiotsay 22 (P-418). We can apply it to this contexshying: fit
23 that such a low-level outlet is necessarynuist 23 for the purpose for which it is designedal$o
24 consult with Pakistan and it must also beathjely 24 brings in dam safety elements, when we tadlua
25 necessary. 25 something being "safe and sound".
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14:15 1 "Economical" means "Characterizedbignding to 14:18 1 THE CHAIRMAN: Thank you, Professor Webb. thecause yoy

2 economy, careful [utilization] of resourcest n 2 may be moving on from 8(d).

3 wasteful" (P-527); and applying to this, not 3 PROFESSOR WEBB: I'm not, but ...

4 disproportionately expensive given the purgosavhich 4 THE CHAIRMAN: Okay. Well, the question may st

5 it has been designed. 5 timely.

6 So as a result, India can design thessideheight 6 PROFESSOR WEBB: Yes.

7 of a low-level outlet by reference to what kegm the 7 THE CHAIRMAN: I'm wondering: how this does reldte

8 circumstances and what is affordable in tbatext. 8 something like an intake? As | understandritintake

9 It is not able to claim that so-called "bestqtices" 9 typically needs to be located, at least pytii
10 entitle it to a design and placement thatldvowaximise 10 not fully, below dead storage level.

11 its utility for India, in disregard of potéait 11 So one possibility is that you view that
12 damaging downstream consequences for Pakiatzhif 12 necessary for a technical purpose, and threréfs
13 I could recall the first step set out by @feairman 13 outside the scope of this provision. Another
14 yesterday afternoon, which is exactly whaapply 14 possibility is that outlets that are onlytjzdly
15 here: that we do not use best practicestigdte 15 below dead storage level aren't actually mm/eere by
16 a specific Treaty requirement. 16 8(d).

17 So as | explained on Tuesday, India igprecluded 17 So | was wondering if you could just iflathat
18 from taking advantage of advances in teclyyodmd 18 for me.
19 engineering practice. We say actually paziyB(d) 19 PROFESSOR WEBB: Yes. Yes. Let me just conteeo
20 requires India to improve its design, as lasg 20 wording.
21 remains within the bounds of the Treaty. 21 So you're right -- and | will come tostimore when
22 To just draw on an example that you wiseussing 22 I turn to intakes -- that in most scenaribsy should
23 with Dr Morris earlier, and in the exchangéhw 23 be at least partially below the dead stolagel. And
24 Dr Blackmore, tunnel boring machines arexamgle of 24 as Dr Morris explained, there's this sodelfcate
25 such technology, where really since the 19&89ge seen 25 balance to be struck between being deep artouayoid
Page 125 Page 127

14:16 1 rapid improvements in the size, cost @eed of these | 14:19 1 vortexing, but also high enough to helghwediment

2 machines that allow long tunnels to be banealigh the 2 control and not to be subject to too muchreedt

3 mountains. 3 accumulation, although there are other tectasidor

4 (Slide 18) So finally, 8(d) requires "s#dttory 4 dealing with that.

5 operation of the works". "Operation”, theioady 5 So they will be within 8(f), obviously; @if they

6 meaning is "The condition of functioning oirtge 6 are fully submerged, they will be within 8¢ well.

7 active" (P-418). Applied to this contexisithe way 7 THE CHAIRMAN: So a partially submerged outletist in

8 in which the HEP functions once constructias heen 8 8(d); is that what you're saying?

9 concluded and it has come online. And "satisiy" 9 PROFESSOR WEBB: | think that is what | am sayires.
10 means "sufficient” or "adequate” (P-418); oyimal, 10 I may clarify that when | come to deal witlf) 8 Thank
11 necessarily. 11 you.

12 Paragraph 8(d) applies the same stanttatds 12 THE CHAIRMAN: Thank you.

13 operation of a low-level outlet as to itsiges So 13 PROFESSOR WEBB: So the reason we're still opiS(that

14 India is entitled to a low-level outlet thesrforms 14 I now turn to the Court's question of 20 Juvtech is

15 its designed function in an acceptable manner 15 to set out as precisely as possible Indigsoach to

16 As I've already shown in the introductionlike 16 the interpretation of this provision.

17 paragraphs (e) and (f), paragraph 8(d) doealiow 17 A constant theme in India's approachelr@sdy

18 a low-level outlet to be justified by refeterto 18 been referred to by Sir Daniel and Mr Fiedta] this

19 construction, and we say that India canriptae 19 actually applies across these provisions;hwisi that

20 construction considerations to justify a lowelarger 20 the terms of "sound and economical design”,

21 outlet. So outlets below dead storage leviedther 21 "satisfactory operation”, the "customary aodepted

22 they are intakes or spillways or another tfpeutlet, 22 practice”, according to India, are a gatefoay

23 are much harder to justify than outlets aluteed 23 incorporating so-called "best practices" and

24 storage level. 24 “state-of-the-art".

25 So that brings me -- after your question! 25 Now, Pakistan doesn't believe that tiaesalways
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14:21 1 actually best practices or state of the &s we 14:25 1 exchanges, we get an even greater insighivhat
2 said, we welcome such innovations as lonbagre 2 India's case is here.
3 compatible with the Treaty. But this languagesed 3 (Slide 20) Pakistan's Commissioner raibedlissue
4 by India to look to practices and sourcesrezldo 4 of how the low-level outlets were being desidjin the
5 the Treaty. 5 111th meeting of the Commission. And I'ltjeesad out
6 So as a result, India's designs tenddadie 6 the first paragraph (P-25, paragraph 29):
7 fully submerged orifice spillways entirely bel the 7 "PCIW said that despite the fact thatrclea
8 dead storage level, and India claims thaethes 8 guidelines are provided regarding sedimentagement in
9 necessary for sediment management and flatdot.cand 9 Baglihar and Kishenganga cases yet India keeps
10 are to be sized for the flood control funatico this 10 proposing deep orifice spillways in its desig The
11 implicates both 8(d) that we are talking dbwaw, but 11 [Kishenganga Court] has imposed a restrictjmon India
12 also 8(e), when we come specifically to saills. 12 that it will not draw the water level dowrldye [Dead
13 (Slide 19) This is a picture of the tgpimdian 13 Storage Level] for flushing and India hasegiv
14 design. This is from our Memorial, figureD It is 14 assurance to abide by the Award of the CdR@lw
15 the proposed spillway design for the BaglHEP, 15 further stated that Pakistan does not haye an
16 which, as we've set out, has been replicateulltiple 16 objections to sluicing but is of the viewtthace
17 designs across the Western Rivers. 17 drawdown flushing is ruled out, crest-gateithgays
18 Now, as Dr Morris explained, the userobdfice 18 can effectively pass the sediments through th
19 spillway for flood control and sediment magagnt can 19 reservoir."
20 comply with the Treaty, but only if India pes that it 20 Those spillways being above the deadgéolevel.
21 meets the requirements of both 8(d) and 8ey one 21 (Slide 21) India responded in the sametimg
22 sort of bright line, or red line, is that imdnust not 22 (P-25, paragraph 33):
23 use the multi-use orifice spillway to emptg t 23 "Neither the Treaty nor the Court hasosga any
24 reservoir below the dead storage level.t Sould use 24 restriction on placement of orifice[s]. Tédras not
25 a multi-use orifice spillway to undertakeighg at 25 been any literature which substantiates Rakis
Page 129 Page 131
14:23 1 the dead storage level, but not as a fdrsediment 14:26 1 side[]s view that orifice spillway canlybe provided
2 management that depletes the water belowete d 2 for drawdown flushing and not for sluicingher
3 storage level. 3 restriction imposed by [the Kishenganga Caart]
4 | really can't say it better than as Dirivéo 4 operational and India has given unequivocaliiasce to
5 explained it this morning in relation to hiisle 17, 5 abide by the same. India has right to mattage
6 which is: when you look at a spillway, thegyeapacity 6 sediments within the means available and tisare
7 below the dead storage level is the flow yloat need 7 provision in the Treaty which states orifipdle/ay
8 for sediment management. And as he explathatls 8 cannot be provided by India. [The Kishenga@igart]
9 a 5-10-year flood. Whereas the gate capabitye the 9 has duly considered the orifice spillway cgufation
10 dead storage level is to pass the desigd.flémd 10 provided by India and has not objected tcstme.
11 that's how those gates should be desigredfitahe 11 India has adopted techno-economically soesiyd as
12 criteria of minimum size and highest level. 12 per Treaty provisions duly considering athtaical
13 And actually the ICOLD guidelines -- dtticcite 13 requirements including sluicing.”
14 Bulletin 115, Exhibit P-0530, at pages 79 &hd- 14 Now I'll explain why India's position espressed
15 indicate that flushing for outlet capacitpshl be 15 here, and which we believe remains theiristerst
16 capable of passing a 5-year flood, not theQByear 16 position, is wrong.
17 event. And this has very significant impiicas for 17 Pakistan's position is not based on Witha calls
18 design. 18 "engineering literature" showing that anioef
19 So if we take the Baglihar HEP, a 5-fflead at 19 spillway cannot be used for sluicing. Ib&sed on
20 Baglihar is estimated to be 4,250 cumece AWF, 20 the terms of paragraph 8(d), which precludesise of
21 which is defined as the 10,000-year flooBalihar, 21 low-level outlets for sediment managementesm
22 is 16,500 cumecs, and that's what they hesiged 22 necessary". Where sluicing is sufficientdediment
23 for. 23 management, and can be accomplished by tagertes]
24 So Pakistan and India have exchangeldisn t 24 spillway above dead storage level, a dedjgeri
25 specific issue within the Commission. Sotigh these 25 spillway, unless otherwise required to passiesign
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14:27 1 flood, is not necessary, and its inclugion 14:30 1 Expert's reasoning in Baglihar led hirapproving the
2 an Annexure D.3 plant will breach paragrat).8( 2 design of an orifice spillway in which the tooh level
3 The second problem with this statemetitasthe 3 of the gates in Baglihar is located 27 mdbedew the
4 Kishenganga Court did not directly considenptiance 4 dead storage level.

5 of the deep orifice spillway design at Kishemga with 5 (Slide 23) So | conclude this part on &g)
6 paragraph 8(d) because the question wasnitebief 6 returning to your question in Procedural Oider 6 at
7 But under the second dispute before that Ciburt 7 paragraph 35(e), where the Court asked:
8 considered whether drawdown flushing was (itéd 8 "... what is to be taken into accounttfar
9 under the Treaty, and concluded, as a systemic 9 purposes of designing low-level sediment ¢sifier
10 interpretation, that it was prohibited. Aaglyou 10 a plant and what is to be excluded?"
11 heard from Dr Morris, the Court would havie fe 11 (Slide 24) And let me emphasise that wieasee
12 comfortable with that outcome, since theeeadways 12 here is not a tick-box exercise because gasew
13 options alternative to drawdown flushingafiyhaven't 13 already discussed, there's levels of decisiaking and
14 chosen a site that completely precludes aipigons. 14 compliance with the Treaty that start evethatchoice
15 While the restriction on drawdown flughin 15 of the site. But this is, in response toQloart's
16 identified by the Kishenganga Court is operet in 16 questions, some factors that will be relevanot
17 character, that doesn't prevent it from limgitndia's 17 necessarily an exhaustive list -- and fadtwaswill
18 design options. Here you see India argdiagthis is 18 be irrelevant.
19 purely an operational point. The KishengaDgart 19 So looking at whether a low-level ouitet
20 clearly drew the connection between desighogeration 20 required, and then is designed in the propgr it is
21 when it said -- and this is at paragraphdiaBe 21 relevant to look at the necessity for sediraentrol;
22 partial award (PLA-3) -- that: 22 the necessity for another technical purpekéh would
23 "... in many instances the Treaty doésimaply 23 be, we say, the design flood; the need fargadiment
24 restrict the Parties from taking certainawi..." 24 control to be within the Treaty limits; ameh from
25 Operational: 25 more of a design perspective, it is reletamok at
Page 133 Page 135

14:29 1 "... but also constrains their entitat to 14:32 1 the position of that outlet relative thetstructures
2 construct works that would enable such actiohe 2 and other requirements for structural and
3 taken." 3 hydromechanical design.

4 Which is the design aspect. 4 It is irrelevant for India to look to andillary
5 (Slide 22) So the Kishenganga partial dvstaited 5 non-technical benefit that might be sociabreenic,
6 (paragraph 522) that: 6 environmental: irrigation, for example. lti®levant
7 "In the case of [Kishenganga], the Caaurt i 7 to look at objectives separate to sedimeniag@ment or
8 cognizant that changes to the design of thiegirmay 8 the design flood. And it is irrelevant, un8éd), to
9 be required to optimize the management ofigemti in 9 look to construction. It doesn't matter's gasier
10 light of this partial award." 10 or cheaper for India to build a low-levelletitather
11 In light of the prohibition on drawdownsghing. 11 than a higher one in the reservoir.
12 And that was the expectation that just becéiss 12 (Slide 25) So now turning to paragrap) &hd
13 difficult or costly or time-consuming doesnian that 13 spillways.
14 it is taken outside of the Treaty requirersent 14 As you know, a spillway is a large outlet
15 I'm going to address the approach oNexgtral 15 principally designed to pass floodwater ddvazsn and
16 Expert in Baglihar in more detail in the @ditof 16 prevent unsafe overtopping of the dam. Y this
17 paragraph 8(e) on spillways, but for the murheote 17 image during the site visit: this is the tigated
18 that the Neutral Expert stated that parag8gghwas 18 spillway at Tarbela Dam.
19 the controlling provision for determining wier India 19 Now, the site expert on the visit expainhat
20 was allowed to site its orifice spillway helthe dead 20 although the principal function of a spillwiayto
21 storage level. But his analysis was flawedib 21 manage flood conditions, the additional cargranted
22 finding that depletion below dead storagelleas 22 to the operator by a controlled spillway neetirat it
23 permissible under the Treaty for sedimentagament, 23 can also be used for other purposes, sucates level
24 a position that the Kishenganga Court |ated, 24 control, and that could be important for ¢sitike
25 rightly, rejected. And this flaw in the Nealt 25 sluicing.
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14:34 1 Dr Morris explained that a spillwagapacity will 14:36 1 If the valley is not wide enough farrast-gated
2 usually depend on the design flood. The desigy 2 spillway to pass the design flood, then tha dasigner
3 allow for some damage during extreme floodsjthis 3 may provide for orifice spillways, as illuged in the
4 expected to be able to discharge smaller ledthout 4 right image.
5 any damage. 5 Now, the deep outlet operates under higlager
6 (Slide 26) Another slide that you've sdaring the 6 pressure, enabling the discharge capacitycofst
7 site visit and during these proceedings, andulire 7 spillway to be obtained with a smaller orificknd you
8 you will see again during the freeboard prizgim. 8 can see in the cross-section that the osfidévay
9 The Court asked during the site visit: 9 has a fixed size, it doesn't have any spaoeeah
10 "What are the range of circumstances evhagated 10 obviously being in the dam wall, and its ityeto
11 spillway might be beneficial or required for 11 increase the flow rate under a flood surahaondition
12 a run-of-river HEP on the Western Rivers ...? 12 is therefore also limited.
13 (Slide 27) And this was answered durirgsite 13 By contrast, when you look at the surfgméway,
14 visit, during presentation 6, and this isghde that 14 you can see that the area of flow will inseeas the
15 was shown in response to your question anditferent 15 flow depth increases over the spillway cré&&i.the
16 spillway configurations. And just to rechprn for the 16 increasing area of water flow will provide chumore
17 context of paragraph 8(e). 17 excess capacity in an ungated spillway apeaocsd to
18 So the left image is the most basicwsail design: 18 an orifice discharge. So the crest-gatdbiveyi in
19 a surface or ungated spillway. It is recomueel by 19 the middle will be more capable of passingdathan
20 default by many engineering standards, dits to 20 design floods.
21 simplicity. The discharge rate from suchiwpys is 21 But as | said in response to your questarlier,
22 the function of the height of the reserveird! over 22 and as Dr Morris has also explained, ancerépillway
23 the spillway crest, and flood discharge nexguihat 23 may still, depending on the plant and theditmms,
24 the reservoir level and the storage expegienc 24 serve a purpose when you have an area wHienés
25 a surcharge above the full pondage level. 25 the width of the spillway that you can uged
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14:35 1 Now, the middle and the right-handgesaare both 14:38 1 situating the orifice spillway in the mieldrather
2 of gated spillways, the middle one being ategated 2 than at the crest, can also potentially reduce
3 spillway, like you saw at Tarbela, and the on¢he 3 construction costs; which are, of courseaetvant
4 right being an orifice spillway. These usgéa 4 to 8(d).
5 mechanical gates to control the dischargeatéryand 5 Having said that, orifice spillways in aofd
6 they may be located at any level within treereoir. 6 themselves are not without their drawbackse T
7 Crest-gated spillways tend to be at the tap@fdam 7 increased velocity and density of the waltethjat
8 wall or an adjacent abutment. Orifice spilfware 8 exits the spillway can erode the riverbedhatfvot of
9 located within the dam and are fully submergdeicause 9 the dam more than the other spillway designg;it
10 the gates are mechanical, they may remaik 8tu 10 also, from a construction point of view, tasgeal
11 a closed position during a flood, due to raedtal 11 with that greater water pressure.
12 failure, operator error or debris blockage. 12 During the site visit, the site experovehowed
13 (Slide 28) So we can look at these spiftvfrom 13 you these slides explained that a plant wootd
14 another angle, and this is another slidesgouduring 14 typically have just an orifice spillway, wheg see on
15 the site visit. 15 the right-hand side; it would usually be corat with
16 So this time looking at the ungated sgfgpillway 16 other designs.
17 on the left, we can see that the dischargaaiy is 17 (Slide 29) And you saw this image as wetiich is
18 fixed by the length of the spillway, and thaximum 18 Karun-3 Dam in Iran, where it's an exampléhef
19 width is going to be a function of the widttthe 19 inclusion of multiple spillways. So, for iasce, the
20 valley, which comes back to the topograptaca 20 risk of gate failure that you could get witile
21 geological constraints that any hydropowanipill 21 crest-gated spillway or the orifice spillway
22 face. 22 mitigated by including an ungated spillwas\idnich
23 In the middle, we have the gated sursadévay 23 gate failure would not be an issue.
24 that allows water to be stored and contrahiealzone 24 At Neelum-Jhelum, you also saw the usaulfiple
25 otherwise than for flood surcharge. 25 spillways at different elevations performditjerent
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14:40 1 functions. That project, not being a Tyremoject, 14:43 1 "... the conditions at the site olanPmake

2 incorporates orifice and surface gated spjlya 2 a gated spillway necessary ..."

3 together with undersluices that are in theket 3 "Necessary" of course here, applying yreat

4 structure for sediment management. 4 interpretation principles, has the same megausnit

5 So in a non-Treaty plant like Neelum-Jhelthe 5 does in 8(d): essential for the purpose reduand

6 design will take into account the flood coiudis, the 6 needed. Itis to be determined objectivély niot

7 topographical conditions, geological condii@md the 7 self-judging, and the burden is on India scharge

8 dam site layout. Once we come within the fixehere 8 that.

9 will be additional constraints. 9 Now, necessity here is clarified as being

10 That takes me -- oh, that's a surfacedggillway 10 a reference to "conditions at the site”. Andlevant
11 you saw there as well (slide 31). 11 site condition is one that is related toabeeptable
12 (Slide 32) That takes me to the provishat 12 purposes of a spillway and relevant factbthe

13 specifically focuses on spillways in the Tye8(e). 13 design. And I'll highlight three relevanhddions at
14 According to this paragraph, we also redefault 14 the site.

15 condition. So the default condition in &&lho 15 (Slide 35) So the first is flood contregpecially
16 low-level outlet; the default condition ire$(s to 16 control of the design flood as a relevantidmn at
17 use an ungated spillway. But if the condgiat the 17 the site. And we can turn here to ICOLD &iril 178
18 site make it necessary, then a gated spilisvay 18 (P-529), which emphasises that:

19 permitted, but this then, of course, haotogly with 19 "Simplicity of design and constructiorc@ducive
20 other conditions: being "at the highest l&vel 20 to simpler [operation], and simple rules whian be
21 compliant with "sound and economical designd this 21 implemented quickly are ... obviously a deiaing
22 time "satisfactory construction and operatibthe 22 factor [for] safety. This means that an teda
23 works". 23 free-overflow spillway is the ideal solutiahich all
24 (Slide 33) So we can see here the eguit/al 24 dam operators would prefer.”
25 flowchart for the decision-making processard 25 So in paragraph 8(e), by having the defmsition
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14:41 1 paragraph 8(e). 14:44 1 being an ungated surface free-overflolivapy, that's

2 The default position is an ungated splwa 2 actually where the Treaty is aligned with lgactice.

3 If it is shown that a gated spillway icessary, 3 Now, the type of dam is also relevanidgod

4 then it will come into the second phase okiong at 4 control. An ungated spillway is the preferdedign

5 the various options compliant with sound acmhemical 5 for an erodible rock-filled or embankment daecause

6 design. 6 they are at a higher risk of failure if theg a

7 In selecting among those various optiamspnce 7 overtopped, and it would be the safest ofticavoid

8 again come to the object and purpose of thatyyto 8 potential mechanical or operator problems ti¢h

9 the hydro bargain and protecting the hydroloigy 9 gates.
10 Pakistan on the Western Rivers. So iffiinissible 10 (Slide 36) Just to illustrate that poiast year,
11 that there can be even a marginally highdénsy, 11 in October, the 16-metre-high concrete-facefill
12 then that design is to be preferred overteraine. 12 dam of the 1,200 MW Teesta Stage Il HERmihd was
13 And then finally we come to "satisfactory 13 breached by floodwaters. The dam was oveetbpand
14 construction and operation of the works":eoagain, 14 failed catastrophically. This was attribuibgcthe
15 "satisfactory" meaning "acceptable”, "suigdbbut not 15 Indian experts to the spillway not being desd to
16 more than that. 16 accommodate a high flow due to a GLOF. Awmdld was
17 So if you have a spillway that is entileélow 17 also no functional early warning system.
18 dead storage level -- and actually | retarthé 18 The powerhouse was submerged; the beiolgeecting
19 guestion of Mr Chairman, and this appliesaiygjuo 19 the powerhouse was washed away; roads, bratgktowns
20 intakes: it is if it is entirely below thatwould 20 were flooded; and more than 100 people died.
21 require reference to 8(d). 21 That gated spillway was designed to readhaximum
22 (SLIDE 34) But imagining that we are eatirely 22 flood of 7,000 cusecs, which is now foundtodie
23 below the dead storage level, then the aisalyauld 23 sufficient. And the spillway gates were opéned due
24 follow through paragraph 8(e). And the fashdition 24 to the inability of the operators to reach ¢tbntrols
25 is that: 25 due to the overtopping.
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14:46 1 (Slide 37) So the second factor forditions at 14:50 1 for purpose, not unfeasibly expensiveloés not
2 the site is geology and topology. And it cbioé that 2 entitle India to claim its design reflects besst
3 India departs from the default ungated spiflwasition 3 practices of the day in a manner detached fhem
4 if the site of the plant is not suitable for 4 Treaty requirements.
5 an uncontrolled spillway. And this is a phofo 5 But there are best practices that are atibie
6 a typically narrow-valley dam, which is theddhdavila 6 with the Treaty requirements. One example ise
7 Dam in Spain. You've got eight gates chaimggivater 7 a plant surcharge storage, which of coursastto
8 into four spillways. 8 design for under 8(b), to situate an ungaiediary
9 Now, if the valley is not sufficiently wedo 9 spillway for extreme flood conditions, themefo
10 accommaodate an uncontrolled spillway capabpassing 10 enabling the main spillway gates to be smaltel
11 the design flood without overtopping, theat'th 11 higher. So that's an example of an engingeri
12 an example of it being necessary to haveetlga 12 innovation that we can apply that actuallp$iéo
13 spillway. Another scenario is where the ggglof the 13 fulfil the conditions in paragraph 8(e).
14 valley means it can't be widened to accommeoda 14 "Satisfactory construction and operatibtine
15 an uncontrolled spillway capable of passirgdesign 15 works". As | said earlier, "satisfactory"ans
16 flow. 16 sufficient or adequate. Construction consitilens are
17 (Slide 38) A third site condition is sedintation, 17 relevant to the extent of being adequatesafiitient.
18 of course. If the sedimentation analysis site 18 Where this threshold is met by a crest-gspitivay,
19 reveals that sluicing is necessary to mairiiee 19 India is not entitled to situate its spillwdseper in
20 storage or prevent sediment from enterindutignes, 20 the reservoir because of any perceived oppaht
21 then a gated spillway may be necessary tolena 21 advantage derived from an orifice spillway.
22 sluicing to occur. And according to ICOLDIBtin 115, 22 So in reality, this means that circumstarin
23 once the design discharge and stage at thésdanown, 23 which an orifice spillway will be justifiabigill be
24 it is possible to design controlled outleithw 24 pretty rare; not completely excluded, butsual In
25 sufficient discharge capacity for sluicing. 25 nearly all cases, a crest-gated spillwayduilthe job
Page 145 Page 147
14:48 1 Of course, where other sediment manage 14:51 1 of an orifice spillway just as well, odypmarginally
2 techniques are sufficient to achieve sediroentrol, 2 less well, from a purely hydraulic or constiot cost
3 this option of sluicing using a gated spillweguld not 3 standpoint.
4 be necessary. 4 The crest-gated spillway also has the rtdge of
5 (Slide 39) Finally, the phrase "conditi@ashe 5 offering a greater increase in discharge dgpleyond
6 site" in 8(e) cannot encompass cost. Costheay 6 the design value, as water level surchargegesthe
7 a consequence of the site conditions, batribt 7 design level, as compared to the orificewwpi, which
8 a site condition in and of itself. 8 is limited by its fixed cross-sectional area.
9 As Dr Morris has pointed out, dam engimggr 9 It may also be considered that a crestehjat
10 doesn't happen in a void: it's always withset of 10 spillway is more effective in preventing ladiom
11 constraints. In this case, the constramtiside the 11 utilising freeboard for water storage.
12 Treaty provisions. 12 So the selection of a crest-gated spjlisa
13 (Slide 40) If a gated spillway has baestified as 13 a potentially viable option under 8(e), isishown
14 necessary, it has to still comply with design 14 that an ungated spillway is not possible.
15 requirements of paragraph 8(e), and thislesyto 15 So | now turn to how India has approached
16 variations in the type of gate that is chosen 16 paragraph. Pakistan's understanding of'thdiarent
17 So paragraph 8(e) favours a wide crasiega 17 interpretation is informed by the pleadingindia in
18 spillway with comparatively shallow gates oaenarrow 18 the Baglihar and Kishenganga proceedingsatsadthe
19 crest-gated spillway with comparatively dgafes, 19 exchanges in the Commission, as | showe8(&)r
20 because the first type is going to be higierd India 20 (Slide 42) Now, I've shown you this tyidesign
21 would have to provide further justificatiar & fully 21 before. Now we're looking at the orificellsgys, so
22 submerged orifice spillway. 22 they are submerged entirely below the deadge
23 (Slide 41) We come back to the phraserid@nd 23 level, and India claims that they are neag<sa
24 economical design”, and it should be reaxticaly as 24 sediment management and flood control.
25 it appears in 8(d). It refers to a desig'sHit 25 In the 103rd meeting of the CommissicB gy,
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1453 1 India's Commissioner stated that an ersigillway was 14:56 1 a single ungated spillway.
2 "consistent with the state-of-the-art prasticand 2 (Slide 45) Now, the Neutral Expert firatlysed
3 referred to it as: 3 whether a gated spillway was "necessary" wité
4 "... a trend that has been growing .setfing 4 meaning of 8(e). And in this respect onlycbeectly
5 the top of the gate well below [the dead gferdavel] 5 commenced the analysis with an examinatidheof
6 & surmounting it by a massive reinforced cetemater 6 conditions at the Baglihar site. So he dadd t
7 retaining wall ..." 7 following (PLA-2, paragraph 5.2.4), that:
8 (Slide 43) In the 111th meeting (P-25yjdn 8 "The determination of the possible arramgyet of
9 attempted to justify its use of orifice spalys in the 9 spillways must be driven by the general caot of
10 Commission. | previously showed this to yothe 10 the site, which can be classified into ...
11 context of 8(d), because they had to be tegether, 11 four categories:
12 given that this was entirely below the deadage 12 - hydrology and sediment yield,
13 level. And | explained to you how this stagat was 13 - topography,
14 wrong with respect to the interpretation (@)8 | now 14 - geology, and
15 will explain how it is inconsistent with tlerrect 15 - seismicity."
16 interpretation of paragraph 8(e). 16 So Pakistan, to that extent, would agraethese
17 India must justify any departure from degault 17 are the correct identification of site coindis. Not
18 position of paragraph 8(e) that it is ertitie 18 an exhaustive list, but these are actuaty si
19 an ungated spillway. While sediment managemued the 19 conditions.
20 role of the gated spillway in sluicing magtta into 20 In the case of the Baglihar plant, tusit in
21 determining whether a departure from thahwlef 21 a narrow valley, 70 metres at the river dlena
22 position is required, the Treaty poses a clea 22 300 metres at the dam crest elevation, dmakig high
23 restriction on the use of a gated spillwaydigrence 23 flood discharge, high seismic activity andmpgeology,
24 to the conditions at the site. 24 and with that reducing the ability to do #nyg to
25 Pakistan's position, despite what théamd 25 widen the valley.
Page 149 Page 151
1455 1 Commissioner speculated, was not basetigineering | 14:58 1 The valley has an insufficient widbh &n ungated
2 literature: it was based on the limitations of 2 spillway to handle the design flood; and itruat, as
3 paragraph 8(e), including that crest-gateliixspis are 3 | said, be safely widened, due to the weakokits
4 designed for very large discharges, with tygacity 4 geology. But even with the possibility of hamand
5 determined by the height and width of the gate 5 mechanical error involved in having a gatdlivegy, it
6 Precedents for orifice and crest-gated spitgated 6 may still have been necessary in that casaght
7 spillways can be referenced to determine dinhitit the 7 have passed the "necessary" test.
8 majority of dam sites can be configured wittst-gated 8 But for the avoidance of doubt, Pakistaesthot
9 spillways. 9 concede that a gated spillway was necessatiggo
10 The Kishenganga Court did not directlseas 10 Baglihar plant, but notes that this eleméthe
11 compliance with the deep orifice spillwayigasf the 11 Neutral Expert's analysis, at least in th&pect, was
12 KHEP because, as | said before, the questisn't 12 defensible under 8(e). He was looking atitjie
13 before it. But the restrictions that arenidfeed, in 13 conditions to determine necessity drivenitey s
14 particular on drawdown flushing, obviouslffuence the 14 conditions.
15 design choices, including for the use oflly fu 15 (Slide 46) But from that point onwarde Neutral
16 submerged orifice spillway. 16 Expert took a wrong turn in Baglihar. Hekaato
17 (Slide 44) | want to now turn to what Neutral 17 account the costs of a gated versus ungpileday,
18 Expert said in Baglihar. These were the @img 18 which are not conditions at the site andetioee
19 designs that the Neutral Expert was facifige one on 19 irrelevant for determining necessity. HelgRILA-2,
20 the left I've already shown you: this is lihdian 20 paragraph 5.2.4):
21 design. The one on the right was Pakistisgn. 21 "... for a given level of safety and takinto
22 So we see in the Indian design that we taree 22 account site conditions, the economics optbgect
23 separate spillways: a submerged orificevgayilwith 23 lead to the selection of the optimum arrareyeraf ...
24 five gates; a crest-gated spillway with trgates; and 24 spillway devices."
25 a single auxiliary spillway. Pakistan's dadnas 25 He discussed the maximisation of proda¢cso
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14:59 1 that's using the maximum available head he talked 15:02 1 comes to reaching a satisfactory standaats when
2 about the minimisation of construction codt¢hen you 2 you can look at the economics of it.
3 build an ungated spillway, it usually mearesdam 3 What is not relevant are: factors thatrareat
4 height has to be higher, so there's the additicost 4 the site, they are not going to be site carut
5 of concrete and the construction. 5 economic and cost considerations for theotest
6 He also reviewed projects in Uganda, ThmGa, 6 necessity; and a wider situation away fromHE® site,
7 Sudan and Portugal where they had used laifgE=o 7 whether that's upstream or downstream.
8 spillways. 8 So the application of paragraphs 8(e)(dhtb the
9 He concluded (PLA-2, paragraph 5.28) that: 9 different designs can be illustrated by tHvang
10 "... it has been demonstrated that theigion of 10 slide (49). This reflects a scenario whegated
11 gates on large spillways is a frequent precti” 11 spillway is necessary due to conditions atsite.
12 And: 12 Starting from the left, you have a cigetied
13 "... the sole use of an ungated freeflover 13 spillway sized for the probable maximum flogkhd this
14 spillway is marginal when the required caiyafcir 14 would comply with the Treaty because thedvottevel of
15 flood releases is higher than 15,000 [curiecs] 15 the gates in the normal closed position@oatéd at
16 But this approach is not the approachttiea 16 the highest level consistent with sound ammhemical
17 Treaty requires. 17 design, and satisfactory construction andatios of
18 The comparison with dams in Uganda, Su@ambia 18 the works. They are designed to providedheired
19 and Portugal does not demonstrate that thefus 19 discharge capacity. And the sill level &f dates
20 a gated spillway in a run-of-river HEP untler Treaty 20 would allow for sediment sluicing, as wello&sng
21 is "necessary". It simply shows that sucliveys are 21 located below the possible level of the powetke.
22 preferred by designers when they are givieeeshand 22 So that, despite being a gated spillwayld, once
23 and when they're dealing with completelyedtéht site 23 the necessity is shown, comply with 8(e).
24 conditions. 24 The second design combines differenlvepj
25 And second, all of the relevant plantgganda and 25 designs. It has gated spillways at the Ilsighessible
Page 153 Page 155
15.01 1 so on would have been constructed witledomomic 15:04 1 level above dead storage level, and twallenorifice
2 considerations in mind that are irrelevarhtotest 2 spillways that are below dead storage leVehe
3 of necessity under paragraph (e). 3 minimum size and the highest level, and thett\s they
4 So paragraph 8, as we've said, does eolupie 4 are relatively small compared to what we sétiv the
5 evidence of hydroengineering practice beirgglus 5 crest-gated spillway.
6 inform the application of provisions. If ladivas to 6 But the third image, just the large osfic
7 present evidence of a Nepalese run-of-riveP HE 7 spillway, would not comply with 8(e). Theyearot at
8 similar conditions to the Baglihar HEP thdfexed 8 the highest level and they are not of the mmimn size
9 catastrophic damage due to the lack of a gaiidiay, 9 required for sediment management or anotclanieal
10 that would be highly relevant to determinivitether 10 purpose, and there are alternatives avaitabtecould
11 a gated spillway was "necessary" under paphgB(e). 11 be located at a higher level.
12 But all of this has to be brought in as rafevand 12 Depending on the site, this is possidyrange of
13 assessed carefully under the Treaty. 13 options that India would have for designiisg i
14 (Slide 47) Now | come to Procedural Ofder 6 and 14 spillways. And the preferable -- indeedpiesg --
15 your question on: 15 design would be the crest-gated spillwayheneft or
16 "... what is to be taken into accounttifier 16 the combination of the crest and orificelspys, if
17 purposes of designing gated spillways faydloontrol 17 those orifice spillways complied with 8(d).
18 for a plant and what is to be excluded?" 18 I'm now, unless there are questions dvags,
19 (Slide 48) And once again, this is a aghaustive 19 going to move to intakes. Okay.
20 list. But what will be relevant are the citiods at 20 So a power intake is a structure thrauigich the
21 the immediate site of the plant: the vallegtiy the 21 water is abstracted from the reservoir tduhgines
22 geology, seismicity, hydrography, of course 22 via a pipe, tunnel or canal. It, as | saithe
23 sedimentation. Whether a gated spillwayemithese 23 beginning, has a dual function, in thatatisntake
24 conditions is necessary; not cheaper, noé mor 24 for the turbines but it's an outlet for teearvoir.
25 convenient, not preferable, but necessand when it 25 (Slide 50) Now, during the site visit ysaw this
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15:06 1 slide, which is a cross-section of thakatat 15:09 1 construction, operation of the plant anclistomary
2 Neelum-Jhelum going into the desander. Theresix 2 and accepted practice ..."
3 intake gates and three undersluice gateghand 3 So it's the same wording as we're seaib(f).
4 intakes are used to divert water for powedpetion. 4 Now, there may be different considerations
5 Now -- and this was a point flagged by@Ghairman 5 influencing what is "sound and economical” aét is
6 earlier -- intakes have to be situated to takeantage 6 "satisfactory" in a storage work as compaoed t
7 of the full range of the live storage at thenpin 7 a run-of-river plant. But there's still theflection
8 the operating pool. So the bottom level efititake 8 of the hydro bargain in trying to minimise the
9 must be placed below the minimum operatingllend 9 controllable storage, even in a storage plant.
10 below the dead storage level in an Annexu8eHEP to 10 THE CHAIRMAN: | was just wondering -- we realiaven't
11 enable the design flow rate to enter thekant@hen the 11 talked about Annexure E that much. Buttkdtcase
12 reservoir's water level is at its minimumragiag 12 that a typical operation would allow for yowdraw
13 level; that is, DSL. This will convert albver above 13 down the storage perhaps quite far in oaldotthings
14 the invert of the intake into controllablerage, just 14 with it, not just for hydro purposes?
15 as with the case of the height of the crlestion of 15 PROFESSOR WEBB: Irrigation and so on?
16 the outlet. 16 THE CHAIRMAN: Yes.
17 But that still leaves a range of desigtioms as 17 PROFESSOR WEBB: | will have to consult with nmgieering
18 to how that intake is placed, and what dfibatures 18 experts to firmly answer that for you.
19 may be placed around it to enhance its fonictyy and 19 THE CHAIRMAN: That's fine.
20 enable its highest position. 20 PROFESSOR WEBB: But certainly there are other
21 (Slide 51) So this shows two potential/@iointake 21 considerations at stake. But even with thatare
22 configurations in a run-of-river HEP. 22 seeing a preference for the highest typetake, even
23 On the right, we have a surface-levelkatin 23 in a storage work.
24 which the water is flowing from the resenioio the 24 (Slide 52) Now, we also saw this sliderduthe
25 intake. It's continuously open to the atrhese; it's 25  site, which just shows how the water is alotéd from
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15:07 1 not submerged. And it may include a stireowhich 15:11 1 the reservoir via the headrace, which makis
2 limits withdrawals to the highest extent taimiise the 2 pressurised.
3 entry of sediment. And that then flows irite tunnel. 3 The fact that an intake is a surface im@des not
4 So you see -- and this is similar to desthat 4 prevent the incorporation of a pressuriseditze
5 Dr Morris showed you -- you see how it goesrir 5 complete with a water seal. So the desigheat
6 a higher level at the surface intake and ifierthe 6 surface can absolutely and does work, as wetBeough
7 tunnel, with an anti-vortex water seal deptten into 7 this type of conveyance mechanisms.
8 account. 8 There are three important consideratiaming the
9 On the left, we see a submerged or a ickie, 9 plant planning process to consider with intaésign.
10  and this is what India's plant designs inelutihis 10 The first is the minimum operating level lné t
11 results in all the water above the intake/siit being 11 reservoir: that sets the benchmark for thegrhent of
12 converted into controllable storage. Sduineel 12 the intakes. The second is the need to nsaim
13 leading to the turbines terminates directlthie 13 sediment entering the intakes, because ofeavwe know
14 reservoir, without any structure excludindisent. 14 that's going to go directly into the turbarel abrade
15 And this configuration, as Dr Morris alsodsaiou 15 it. And there's also the need to prevemtiaimise
16 would usually see in a storage work, but reesaeing 16 air entering the intakes through vortexingioh will
17  itinIndia's replicated run-of-river HEP . 17 result in the loss of power.
18 Since it's below dead storage level,kinid of 18 (Slide 53) Now, during the site visit slowed you
19  deep intake is also subject to regulatioreu8@d). 19 this slide, which is an example of poor ietdkesign.
20  The one on the right would not be. 20 This is Pakistan's Warsak Dam. And as tieeesipert
21 THE CHAIRMAN: Does Annexure E allow that typeinfake for 21 explained to you, this dam was built in 196G
22 the storage works? 22 14-metre-deep intakes and no effective waganage
23 PROFESSOR WEBB: According to paragraph 11(g)rofexure E: 23 sediment, and it's now submerged deep betieatand.
24 "... the intakes ... shall be locatethathighest 24 (Slide 54) As the site expert explainsithgl this
25 level consistent with satisfactory and ecdicam 25 cross-section, the intake has been burigd tie
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15112 1 spillway crest. So what you see theresthat even 15:116 1 literature, and this is from Gordon at iBitP-0312:
2 visible, the 14-metre-deep intake, on thissigection 2 "For a conventional hydroelectric intakih
3 is at the spillway crest level, between 1,200 3 a deck slab ... above water level, the cottief
4 1,250 feet. 4 intake structure increases with increasingtdepgate
5 It has been possible to maintain powedyrtion by 5 sill below water level. For maximum econoing fate
6 passing more water through the turbines. tfdsiis 6 sill should be set as high as possible."
7 obviously an example of poor design. 7 And the depth needed to prevent vortiogsihg can
8 I come back to the Court's question 3rdypiie 8 be reduced by hydraulic design of the intake
9 site visit. 9 arrangement. So you could have a broad aaitbah
10 "What are the range of circumstances evitenight 10 inlet to the tunnel: that will require lesbmergence
11 be either beneficial or required to locate, a 11 than a narrow and deep inlet. So thesellaseeative
12 a relatively low level, the power intake fioe 12 and very available engineering techniquetscda allow
13 turbines of a run-of-river HEP on the Western 13 the raising of the intake to manage thatevort
14 Rivers ...?" 14 formation.
15 The response that | recall being giveyotowas 15 A deeper intake is also harder to clewh a
16 listing the circumstances for a generic plahiere 16 maintain, and it has to operate at highessomre and
17 a lower-level intake may be beneficial or not 17 have more robust gates.
18 beneficial. So these obviously have to tieenverlaid 18 So in the run-of-river HEPs that you isethe
19 by the Treaty's regulatory requirements. 19 Himalayas, you actually see intakes -- nohénindian
20 The site expert explained that a deeypaké -- 20 plants, but in the other plants -- situatetiigh as
21 oh, and let me give you the references: ¢ripis 21 possible in the reservoir, while still allowifor the
22 Day 4, page 111 -- a deeper intake is beakfar 22 live storage to be used in its entirety.
23 minimising the entry of floating debris. Fhienefit 23 (Slide 55) Let's now overlay this witle ffireaty
24 is actually marginal because much of theisi@bthe 24 requirements, and this is paragraph 8(f).régyiring
25 rivers in this area floats below the watefaze; it's 25 that the power intakes are placed as higlvssible
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1514 1 not actually on the surface, such as ldmip trash 15:17 1 within the reservoir, it limits the exteéotwhich they
2 that we saw during the site visit. So thet®nefit 2 can be used to manipulate controllable sto@uee
3 of a deeper intake: it will minimise the enbfythat 3 again, consistent that we see with the otf@migons,
4 floating debris, or neutrally buoyant debris. 4 and with the object and purpose of the Treaty.
5 On the other hand, a deeper intake wiitigoin 5 But even outside of a Treaty context, dightakes
6 more sediment. Sediment concentration tengctease 6 are the preferred design choice for run-aérplants.
7 with depth; this is shown in a sediment cotregion 7 (Slide 56) This time we have a three-stefead of
8 gradient. The sands, which are the onesatieanost 8 a four-step process for applying paragraph Bécause
9 dangerous for turbine abrasion, tend to beemtnated 9 we don't start with a default option. So we'thave
10 near the bottom of the water column, rathen the 10 the default of no low-level outlets and wa'tibave
11 top. So this means a sample collected atdber 11 the default of a surface spillway. Insteae start by
12 surface will not be representative of a ceEsgion. 12 identifying the options for that intake desigAnd
13 But it also means that, in the Himalayasinsedt 13 you're guided there by the requirements lufiiig
14 control for turbine protection is better asi@d by 14 satisfactory and economical.
15 putting intakes higher, where there is less 15 Once those options are identified, lisliabliged
16 concentration of sand. 16 to choose the design that best protects Balds
17 A higher level intake has the risks aftiees 17 hydrology, Pakistan's interests on the WedRérers,
18 forming, which may bring in air and reducebine 18 meaning the highest level intake possibtaén
19 efficiency. But as | said, it's a delicasddnce: you 19 reservoir. If there's a choice in desigl, ame is
20 want to avoid the sediment entry and you waawoid 20 higher, then the higher one has to be chesem, if
21 the vortices forming, and that pushes yawm 21 it is more expensive.
22 different directions. But once you reachrtiigimum 22 And the third step is that the intakegteshall
23 depth to control vortex formation, going éower is 23 be consistent with customary and acceptedipeaof
24 not going to be of any benefit in terms aftering. 24 design for the designated range of a HERgatipn;
25 This is confirmed by the hydroengineering 25 that means the range between the full poriéagéand
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1519 1 the dead storage level. 15:22 1 this is a potentially evolving provisiamthe sense
2 (Slide 57) Now, taking these in turn, thepening 2 that, within the constraints of the Treatyatvs
3 words are very clear, that it has to be: 3 customary and accepted practice does change.
4 "... at the highest level consistent with 4 This also relates to Mr Chairman's sectep of
5 satisfactory and economical construction and 5 treaty interpretation from yesterday, wherebied
6 operation ..." 6 that treaty requirements sometimes allow for
7 But as we've already accepted, owingeatred for 7 construction by reference to customary or @teck
8 power intakes to use the full range of theraiey 8 practices, and this will often depend on
9 pool, there will be a part that is below detmtage 9 a plant-by-plant analysis. And we fully agvéth that
10 level. 10 characterisation.
11 (Slide 58) They have to be "satisfactorgt 11 Now, when it comes to applying custonzsarg
12 economical”; and importantly, in the conteixthe 12 accepted practice to intakes, there hasurbedeen
13 operation of the plant as a run-of-river plaind 13 a development since 1960. They've been mohe
14 this specification is deliberate becauséefspecific 14 nature of fine-tuning rather than dramatifedences.
15 issues that run-of-river plants face, as spgdo 15 So the functions, and what you need for fectfe
16 other types. 16 intake, or a satisfactory intake, have regthstable;
17 (Slide 59) | actually do have the matghirording 17 but how you achieve that obviously has chawger
18 in Annexure E here, 11(g) that | read oulieamhich 18 time.
19 also talks about being: 19 So you want to have an intake that misgsithe
20 "... located at the highest level, caesiswith 20 entrainment of sediment, that's capable diiding
21 satisfactory and economical construction and 21 floating debris, that can be cleaned of iftgpatiebris,
22 operation ..." 22 that minimises vortexing and that is eagyaintain.
23 Given that the principal difficulty foum-of-river 23 That's the same as in 1960. But the waytbato that
24 HEPs is sediment control, this can be manbgegrious 24 has changed.
25 techniques, as we've heard. And a well-desig 25 Just to give you some examples, theipegistto
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15:20 1 surface-level intake can be one of theckariques, 15:24 1 have now more automated machines forl@aming of the
2 complemented by a desander, as we saw atrivaélelum, 2 intakes. We saw an example of that at Neelhetlum
3 and enhanced by a skimming wall, for example. 3 with the crane.
4 (Slide 60) Now we come to language tht appears 4 There's technological developments nowitepto
5 in 8(f), compared to (d) and (e), which is the 5 even more sophisticated machines, such as@utms
6 "... customary and accepted practice siydefor 6 underwater robots. That wouldn't have beersaged in
7 the designated range of the Plant's operation. 7 1960 but it certainly can be used as a prctic
8 Let me start with "designated range ofRfat's 8 Also the way that trash racks are desigmed
9 operation”. Applied to the context of thisgmraph, 9 intakes, they are now designed frequentlatalte the
10 that is the varying levels of water in thearoir, so 10 maximum head loss across the rack, whichdwiuhave
11 between the full pondage level and the demdge 11 been done necessarily in 1960.
12 level. 12 And as | mentioned, we have improved éwtitr
13 (Slide 61) Then we come to "customaryacaepted 13 design and understanding of how to make tinéslees
14 practice of design”. And this recalls, hthisome 14 most effective, including the way that thietileads
15 comments made this week by Mr Minear andbyGhairman 15 up to them.
16 pointing out this language. 16 So we see that there is a role for custpmand
17 Going back to Mr Minear's point -- | tkithat was 17 accepted practice, and that this has beérded here
18 made on Tuesday -- he rightly pointed outttiia 18 in 8(f). And just to give the ordinary meami
19 language appears in Article IV(12)(a) of Tmeaty, 19 "customary”, we would say, is: in accordanith
20 which refers to the use of water for indastri 20 established customs of a particular commurtitgre
21 purposes, and it talks about customary acepaed 21 that would be hydropower engineering. Arctégpted”
22 practice as of the "Effective Date", whictswa 22 means: generally recognised as correct dit va
23 1 April 1960. 23 Now I'm turning to India's approach te th
24 That is not an evolving provision. Wertdbave 24 interpretation of 8(f).
25 the "Effective Date" constraint in this pasgh. So 25 (Slide 62) This is India's preferred powtake
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15:25 1 design. lItis fully submerged, entire§ydw the dead 1529 1 (Slide 66) In the discussion spediffaan the
2 storage level. And this is the design forBaglihar 2 Ratle plant, Pakistan's Commissioner noteiréuuced
3 HEP and it's from figure 10.12 of the Memorial 3 pondage would reduce the operational poohdaypd
4 (Slide 63) This design is also sheen gedre 4 make it:
5 publicly available Bureau of Indian Standéats 5 "... possible to provide a surface intakéch can
6 hydraulics intakes, which were reaffirmed @®@. And 6 subsequently be converted to [a] pressureuiond
7 you see how, as compared to the example |ethearlier 7 a short distance downstream of the intake'face
8 of a surface intake that then descends ietduhnel, 8 India replied to that suggestion by saying
9 you just have a straight intake here, strdigim the 9 "... satisfactory operation as well as
10 reservoir into the tunnel. 10 techno-economics requires a deep seateciatak
11 Now, this type of design is a complegipmerged 11 proposed by India ... at this project siterikier
12 design. And it means that sediment managemast be 12 carries significant suspended fines and harsteface
13 undertaken, because this design, withouskimeming 13 intake is not justifiable on that account."
14 wall and with its deep placement, will quickhce 14 And the same concerns were aired in fagstings.
15 sedimentation problems. This creates a fasessity 15 | think, Mr Chairman, that brings ushe time for
16 for, in India's view, reservoir flushing. 16 the coffee break. | estimate | have mayb®10
17 India's approach to its intake desigmised to 17 15 minutes more after that point.
18 its position on pondage, as calculated under 18 THE CHAIRMAN: Very good. Why don't we take theeak,
19 paragraph 8(c), because the pondage deterthiesize 19 we'll come back and have you finish your @néstion,
20 of a particular plant's operating pool and, b 20 and then we will be moving on, | think, to@iles. So
21 extension, the location of its dead storagell And 21 let's do that, and we will resume at 4.00 pm.
22 this aspect will shortly be addressed by Ded/ 22 PROFESSOR WEBB: Thank you.
23 (Slide 64) This again has been the stibjec 23 THE CHAIRMAN: Thanks.
24 discussion in the Commission. Pakistan'sr@issioner, 24 (3.30 pm)
25 in the 108th meeting (P-70) observed that 25 (A short break)
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15:27 1 a surface-level intake is recommendeduiorof-river 16:01 1 (4.01 pm)
2 HEPs: 2 THE CHAIRMAN: Okay, | think we are back in sessio
3 "He elaborated that [the] higher Pondagated the 3 Professor Webb, over to you.
4 requirement [for a] submerged intake for whtod water 4 PROFESSOR WEBB: Thank you. If my slide coulditsplayed,
5 seal was required for protecting it from emtyair 5 please. (Pause)
6 and formation of vortex at the mouth of theni ... 6 THE CHAIRMAN: This is once again Murphy's law ciog into
7 pushing the intake further down. This ...semuthe 7 play, | think!
8 intake to draw coarser sediment particles ware 8 PROFESSOR WEBB: (Slide 66) Just before the bleshs
9 harmful for the turbines and exposes it torisie of 9 showing you the exchange between the Pakistani
10 overwhelming by the deposited sediments.isRai{'s] 10 Commissioner and the Indian Commissionehinisue
11 Commissioner suggested that instead of prayithis 11 of the placement of intakes (P-83). Andittian
12 arrangement the designers should go forcuifaake 12 Commissioner had made the point that:
13 and obviate the possibility of its overwhelgiby 13 "... satisfactory operation as well as
14 deposited sediments." 14 techno-economics requires a deep seatectiatak
15 (Slide 65) But India rejected this sugigesin the 15 proposed by India ..."
16 same meeting, with their Commissioner saying: 16 (Slide 67) However, a submerged intakiheftype
17 "... Pondage does not dictate the typdasation 17 that India prefers is difficult to justify in
18 of the power intake. Hydraulics, topogragisology, 18  circumstances where, as you can see inrdwgnl, the
19 techno-economics and many other factorsaplaye in 19 design of an intake can allow for a surfamel intake
20 the decision-making ... more often than site, 20 which meets Pakistan's concerns, while mainta
21 conditions do not allow surface intake as 21 a water seal for vortex control above thelreze
22 a techno-economically feasible option. Keejpn view 22 tunnel that would meet India's concernsinBi@'s
23 that Pondage is needed to meet load fluonsti 23 deep intake could easily be modified by ipooating
24 intakes accordingly provided with requisitatev seal." 24 askimming wall to raise the minimum invexté! of the
25 Meaning submerged in all cases. 25 intake, which is the outlet used to diverteno the
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16:03 1 plant. 16:07 1 "... recourse to anti-vortex devicetha design
2 (Slide 68) And this is shown in this commgen of 2 stage is not common practice, and shouldnhigeldl to
3 intake designs. So you see, on the leftaladi 3 particular cases where other measures caenot b
4 design: a straight intake as deep as posditbevever, 4 undertaken to provide protection against thestbpment
5 in a modified Treaty-compliant design, you can 5 of vortices."
6 incorporate a skimming wall that would raise t 6 But paragraph 8(f) actually compels thaths
7 effective invert elevation of the intake.ndtt only 7 options be assessed with its reference tsfaetory
8 renders the design Treaty-compliant but, biadvawing 8 and economical construction and operatioh®flant
9 the water near the surface, it will delivetava 9 as a Run-of-River Plant".
10 containing a lower sediment content, in paldir of 10 (Slide 70) The Court has asked, in Proe#d
11 sands, into the turbines. 11 Order No. 6:
12 So sediment management generally cortipels 12 "... what is to be taken into accounttfer
13 adoption of a surface-level intake with miaim 13 purposes of designing submerged power intakes
14 intrusion below the dead storage level. thed 14 a plant and what is to be excluded?"
15 selection of India's design, on the lefteamintake, 15 (Slide 71) So we say the relevant fadtarieide
16 knowing that this is operating in a regiothva high 16 that the intakes are built and operatedfaatayily
17 sediment load, is not a sound practice. iAledds 17 and economically in the light of the challeaghat
18 into this sort of perpetuation of a cycle gnehyou 18 a run-of-river plant in the Himalayas fac@fiat means
19 have the intake that's deep, that's therefose 19 sediment ingress into turbines, vortexing ather
20 susceptible to problems of sediment. We kize 20 operational questions.
21 designs from India that insert an orificdlaply below 21 The other relevant factor is the nequldoe the
22 the intake because they need to, in theiv,\éagage 22 intake's invert at a level to allow pondambé drawn
23 in drawdown flushing to create a buffer beméhe 23 upon, which will be below dead storage léelInot
24 intake seal and the sediment level; all attwis in 24 completely submerged.
25 violation of the Treaty. 25 We say irrelevant factors are: factoes #re
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16:05 1 So | now turn to how the Neutral Expeldressed 16:08 1 related to non-run-of-river plants, theyévery
2 this issue of intakes in the Baglihar procegsli He 2 distinctive needs when it comes to intakestpfa that
3 considered two competing designs for the egakat 3 are not directly related to the HEP's openatiloat's
4 | showed you on the previous slide: the da&ke of 4 clearly in the large of 8(f); and factors uated to
5 India sitting near the bottom, and Pakistan's 5 the designated range of the plant's operation.
6 alternative selective withdrawal intake siaght 6 (Slide 72) So | come now to the key takagnfrom
7 partially above the dead storage level. 7 this analysis of paragraphs 8(d), (e) and ().
8 (Slide 69) Unfortunately, in his analysfghese 8 As we've been discussing, the choicetefisi
9 intake designs, he committed some very seeaass. 9 crucial. Not every potential site may be lédor
10 First of all, he only assessed India&gteby 10 development based on geology, seismic agtivit
11 reference to paragraph 8(f), though as g fulbmerged 11 topography, hydrology, social and environrakimpacts
12 intake below the dead storage level, he shuaNe also 12 and economics, but also because of the eamistiof
13 applied the even more stringent conditiordeu(d). 13 the Treaty. It may be that a site is naizfle for
14 He also gave undue weight to the ne@deeent 14 an Annexure D.3 HEP. And the solution is for
15 vortexing, and didn't take sufficient accooiithe 15 a different site to be chosen, not to build eperate
16 even more serious problem of sediment ingr8sshe 16 a non-compliant HEP.
17 erred in prioritising technical reasons fawéring the 17 There's always going to be more thanoptien for
18 intakes -- vortexing -- while ignoring thehaical 18 a site, and there is no such thing as tHegiesite.
19 reasons for raising them, which was to misegediment 19 There will be a range of factors to take extoount,
20 entrainment. 20 of which the Treaty is a requirement for &ndn the
21 He also said that an assessment of iigikt 21 Western Rivers.
22 could take place without considering whetrgi-vortex 22 The design and operation of a hydroetepbwer
23 devices could effectively be introduced ithte design. 23 plant never takes place in a vacuum: it abxperates
24 He said (PLA-2, paragraph 5.10.7) -- andjtingte is on 24 within a set of constraints. And the Treatigh its
25 the slide: 25 peace, treaty and hydro bargains, is a set of
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16:10 1 constraints that apply to India's plamtishe Western 16:15 1 (Slide 3) Now, as we're all aware,Gloeirt has
2 Rivers. And as with all engineering challes)des 2 asked a question on freeboard in its ProceQuder
3 necessary to find a solution within the oderahtext 3 No. 6, and we've got that now on the slideyor.
4 of prevailing constraints. 4 "With respect to Annexure D, paragrapt),8(hat is
5 On low-level outlets, the default is rmhave 5 to be taken into account for the purposessigting
6 a low-level outlet in an Annexure D.3 HEPditnmust 6 a freeboard for a plant and what is to beusbed?"
7 establish its burden that there is a necefsity 7 (Slide 4) So now we have on the slide grazh 8(a)
8 a low-level outlet. If it does manage to elish 8 itself. First, of course, we have the common
9 that, then they need to be as small as pessiblhigh 9 paragraph 8 chapeau:
10 as possible in the reservoir. The stratégygiog 10 "Except as provided in paragraph 18dtsign of
11 low-level outlets to pass the design floosl fesulted, 11 any new Run-of-River Plant ... shall confaanthe
12 in breach of the Treaty, in the maximum sizéne 12 following criteria: ..."
13 low-level outlet, not the minimum size. 13 And then we have the text of paragrapl i&elf:
14 For spillways, the default position ishave 14 "The works themselves shall not be capabl
15 a surface ungated spillway. India may shaawnd it 15 raising artificially the water level in thep€ating
16 may discharge the burden -- that a gatelivapilis 16 Pool above the Full Pondage Level specifigtié
17 necessary due to conditions at site of tetplif it 17 design.”
18 manages to do that, then the bottom levitleo§ates 18 Now, on the slide as well we have a fnth
19 has to be located as high as possible, #igrdeust 19 provision which, in Pakistan's submissionyjates
20 be sound and economical, and that will uguadan 20 essential context for paragraph 8(a). Aatlih) of
21 a crest-gated spillway rather than a fullyrserged 21 course, paragraph 8(b), which states that:
22 orifice spillway. 22 "The design of the works shall take dteant of
23 For power intakes, the most effectivevels as the 23 the requirements of Surcharge Storage aSeafndary
24 Treaty-compliant design will be a surfacalwetthat 24 Power."
25 sits largely above the dead storage levelsand 25 So between these two provisions, paragdatefines
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16:12 1 designed to minimise the entrainment efs®sediment. 16:16 1 the permissible height of a HEP freeboard.
2 Mr Chairman, that concludes my submissions 2 Now, in this presentation we will expltr@w these
3 I'm happy to answer any questions. 3 provisions are to be unpacked, so that thetSou
4 THE CHAIRMAN: Thank you, Professor Webb. (Pause) 4 guestion on freeboard may be answered.
5 | don't think we have any questions fau.yd@hank 5 (Slide 5) To that end, | propose to prdcas
6 you so much for your presentation. 6 follows. First, | will revisit the concept bfEP
7 PROFESSOR WEBB: Thank you. And | ask that you oall 7 freeboard, picking up on some of the concityats
8 Dr Miles to address you on freeboard. Thankyery 8 Dr Morris has mentioned. Second, | will tton
9 much. 9 paragraph 8(a) and explain how it is to berpreted
10 THE CHAIRMAN: Very good. lItis indeed Dr Milestime, 10 by reference to the relevant definitionsanggraph 2
11 after sitting patiently, as Sir Daniel said. 11 of Annexure D. Third, | will address India&se on
12 So, Dr Miles, you are welcome to comgheopodium. 12 freeboard and explain why it is incorrechd&ourth,
13 DR MILES: Thank you. If you will just give mefew 13 I will return to the Court's question andffep
14 moments to set myself up. (Pause) 14 Pakistan's suggestion on how it might be aresiv
15 Ready when you are, Mr Chairman. 15 (Slide 6) So let's start with the engriree
16 THE CHAIRMAN: Please proceed. 16 concept of the freeboard. Dr Morris hasaalyekindly
17 DR MILES: Thank you. 17 discussed this, and so | can hopefully bef bri
18 (4.15 pm) 18 (Slide 7) On the slide you will see olat foiend
19 Submissions on Freeboard 19 the Neelum-Jhelum hydroelectric plant, andevgot the
20 DR MILES: (Slide 1) Mr Chairman, members of @aurt, 20 freeboard and the full pondage level markegkllow.
21 it is a pleasure to be before you againtiims in 21 So as you can see from the diagramyéebdard is
22 an environment in which more than cordiaetings are 22 that part of the dam wall between the notioyabf the
23 possible. Today | will be addressing youten 23 reservoir, so the full pondage level, whiohthe
24 question of the HEP's freeboard, which isleggd by 24 NJHEP is 1,015 metres above sea level, anlbirest
25 paragraph 8(a) of Annexure D of the Treaty. 25 portion of the dam wall that is not desigfad

Page 180

49 (Pages 177 to 180)

Trevor McGowan

Amended




Day 4 -- Hearing on the Merits, First Phase

ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G & THE INDUS WATERS TREATY 1960
Thursday, 11 July 2024

16:18 1 overflow. 16:20 1 terms, it can't get any deeper thandgaly is. It
2 So why does a dam need this? Safetyebbeed 2 may not, therefore, be able to discharge ritiece
3 provides an additional margin between thervegeand 3 design flood of the HEP immediately. Surckastprage
4 the top of the dam. This prevents the resefnan 4 above the spillway allows the discharge todase as
5 overflowing in the face of sudden and unexgebevents, 5 the water level rises.
6 such as: waves caused by wind; waves caused by 6 Now, a gated spillway -- and that's exasib) and
7 earthquakes or landslides; sudden floods deyps 7 (c) on the slide -- whether surface or orifiteyy have
8 large amounts of water into the reservoither 8 its gates sized such that the HEP's desigd flaay be
9 failure of a gated spillway, either becausbuwhan or 9 discharged without the need for surchargegeor
10 mechanical error. 10 Smaller gates may, however, require the $atuof
11 Such overflow is referred to as dam "tomping"”. 11 a small amount of surcharge storage for ntiuelsame
12 And depending on the type of dam used, theempences 12 reason as an ungated spillway: the highezrnevel
13 can be catastrophic. For an embankment olaernopping 13 with surcharge increases the spillway capagthout
14 will lead to the erosion of the dam, andré=ailt of 14 risk of overtopping.
15 that is dam collapse. Teesta lll, the Indti&P to 15 (Slide 10) Now, where surcharge storagedluded
16 which Dr Morris and Professor Webb drew yattention, 16 in HEP design, we end up with two types eéfoard,
17 was one such example of an embankment desoksilled 17 which you can see on the slide. So firgtliofve have
18 concrete-faced dam. 18 the normal freeboard, which is from the pdhdage
19 But when dealing with a pure concrete daowever, 19 level to the top of the dam; and then we liage
20 the consequences of overtopping are usutydevere, 20 minimum freeboard, which sits within the natm
21 due to the resistance of concrete to rapisi@n. 21 freeboard. And that designates the mardindsn the
22 Indeed, some concretes dams may be desigied t 22 high flood level, at the top of surchargeage, and
23 overtopped for short periods of time. 23 the top of the dam.
24 Now, the result of all this, of coursethat you 24 So when we pull all this together, we saa that
25 will normally need a higher freeboard withesmbankment 25 we've got a number of factors that are gtirgjart
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16:19 1 dam than you will with a concrete dam. 16:22 1 influencing our freeboard height. I'lbagkss these
2 (Slide 8) Now, what I've just said abdw sort of 2 all later by reference to the relevant intéomel
3 general purpose of freeboard and the way iotwihis 3 standards. But for present purposes, wepléritese
4 incorporated into a HEP is on the slide. Brfadm 4 into two categories: the first concerning HEERign,
5 the US Bureau of Reclamation's Criteria andi@ines 5 and the second, site conditions.
6 for Computing Freeboard Allowances (P-535)erE's no 6 (Slide 11) So far as HEP design is coremsrwe
7 need for me to read it out. I've just gdlaigged 7 have -- and you can see here on the lefteolile
8 there so that you can examine it for yourseine 8 we've got design factors and site conditionge've
9 slower time. 9 got the type of dam used. As I've alreadg,sai
10 Now, another issue at play when detengini 10 an embankment dam is going to need moredezdithan
11 freeboard is spillway design, with which yaye now all 11 a concrete dam.
12 extremely familiar. This may result in tnéroduction 12 And then we also have spillway desigs.w&'ve
13 of yet another concept into freeboard desidnich is 13 noted already, an ungated spillway will neexe
14 that of surcharge storage. 14 freeboard than a gated spillway, due to #ezlro
15 Surcharge storage, also known as floothame, is 15 incorporate surcharge storage.
16 a portion of additional storage above thenabifull 16 So far as site conditions are concenvedave
17 pondage level. It's empty space, intendédtorbe 17 meteorological conditions, particularly wilspect to
18 filled in the event of a flood. 18 wind at the HEP site. And it's this windttleads to
19 (Slide 9) Now, of course this promptsdhestion: 19 waves, which can overtop the dam, creatipgsaible
20 Dr Miles, if you have a spillway, why do ypneed flood 20 collapse risk for an embankment dam.
21 surcharge? And of course the image on itle sl 21 Then we've got the bathymetric conditjevtsch
22 provides the answer. Simply put, the neethie 22 refer to the depth and length of the reserboith of
23 additional space is driven by spillway design 23 which can affect the formation and movemétiese
24 An ungated spillway, on the left, hasxad and 24 waves within the reservoir.
25 uncontrolled discharge capacity. To put tlunt 25 And then finally, we have a variety oblypgical
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16:23 1 conditions which may cause movement ofitiva or 16:25 1 "Dead Storage Level", which is located at
2 displacement of water in the reservoir, intigdiam 2 paragraph 2(a). This means "the level [of the
3 and foundation consolidation, site seismicityd risk 3 reservoir] corresponding to Dead Storage"¢ctvis,
4 of landslide. 4 of course, the portion of the storage not dised
5 So if we can put this in roundabout gelrterans, 5 operational purposes. As the KishengangatGaig
6 an embankment dam with an ungated spillwaywindy 6 (PLA-3, paragraph 505):
7 and earthquake-prone zone will need a higeebbard 7 "... Dead Storage is ... truly 'deadb.be
8 than a concrete dam with a large gated spjliwa 8 filled once, and not thereafter subject to
9 a sheltered region with stable geology. 9 manipulation.”
10 But this is all, of course, a question of 10 As for the "Full Pondage Level", paragr2fd)
11 engineering. What is required in terms eéboard 11 provides that this means "the level [of #ervoir]
12 will vary from site to site and from dam @nd. As 12 corresponding to the maximum Pondage providéte
13 always in these things, there's no one-sizef 13 design in accordance with Paragraph 8(c)".
14 approach. 14 I will be leaving paragraph 8(c) rightevh it is
15 (Slide 13) Now that we know what freeldoiar we 15 for the moment; we will be talking aboutnitdetail
16 can see how it's regulated by paragraph &Gl 16 tomorrow. But suffice to say for presentguses,
17 that's now back for you on the slide. 17 pondage is a form of live storage that candesl for
18 So, first observation -- hands up -l d is 18 operational purposes; and to that exteist tte
19 not mentioned in there at all. But it isswied in 19 contents of the operating pool that defihesvblume
20 the fact that paragraph 8(a) refers geneallthe 20 of the operating pool.
21 works", a term that, within the Treaty, ird#s the 21 Then finally, we might look at "Surcha&ferage”,
22 entirety of the HEP structure, including fifreeboard. 22 as defined in paragraph 2(e). This is the
23 So what this means is that freeboardiaggn 23 "uncontrollable" -- underline "uncontrollable
24 under paragraph 8(a) forms part of the wédk@mination 24 "[live] storage occupying space above thé Fohdage
25 of the way in which the HEP is designed. Alsdhis 25 Level". And we've addressed this brieflgatly when
Page 185 Page 187
1 wider interaction of freeboard with the wodssa whole | 16:27 1 dealing with paragraph 8(b) and the canakfood
2 that will determine whether a HEP is 2 surcharge.
3 paragraph 8(a)-compliant. 3 (Slide 15) So if we pull all this togethese get
4 What is paragraph 8(a) intended to prévantll, 4 the longitudinal profile of the HEP's resentbat
5 we know this from the words that follow: 5 we have on the slide. Each long-sufferingispar
6 "The works ... shall not be capable dfirgy 6 partner of a member of Pakistan's counsel temhad
7 artificially the water level in the OperatiRgol above 7 this drawn for them on a cocktail napkin ahegoint
8 the Full Pondage Level specified in the design 8 over the past two years, but you rememberssiply as
9 (Slide 14) Now, unpacking this statemergaing to 9 figure 12.2 from Pakistan's Memorial.
10 require a brief detour into the definitioestion of 10 Just in terms of principal features fribie bottom
11 Annexure D, which is of course paragraphogy an the 11 of the reservoir up, at the bottom we seelead
12 slide. We'll be returning to deal with th@senore 12 storage, terminating at the dead storagé |&Veen we
13 detail tomorrow, when | will be dealing witie much 13 have the operating pool, filled with pondage,
14 anticipated question of pondage. But for ribe 14 terminating at the full pondage level. Abdve full
15 critical points are as follows. 15 pondage level, we have our uncontrollableramge
16 The first is another general observatibe: 16 storage.
17 definitions that are here relevant are thiesding 17 That terminates in what we have termed th
18 with the composition of a HEP's reservoiy. tHs, 18 "surcharge storage level" on this diagrarnat's
19 I mean that they define the water levelsiwithe 19 obviously not mentioned in the Treaty, big known
20 reservoir. 20 in almost every run-of-the-river HEP, inchuglithe
21 So if we can start at "Operating Poolvdat the 21 NJHEP, as the "high flood level".
22 bottom, paragraph 2(f) provides that thismséthe 22 And we've indicated that both pondagesamdharge
23 storage capacity between the Dead Storagel bed the 23 storage constitute live storage for the peepmf
24 Full Pondage Level". 24 a HEP governed by Annexure D.
25 This leads us, in turn, to the definitafrthe 25 Then at the far left of the profile, wavh the
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16:28 1 freeboard, which is the normal freeboamtompassing | 16:31 1 Article Il has already been coveredame detail
2 the space between the full pondage leveltatbp of 2 by Professor Webb, and | will be returningf to
3 the dam wall, and the minimum freeboard, enpassing 3 tomorrow. But for present purposes, the lagguof
4 the space between the high flood or surchetayage 4 Article 111(4) is key:
5 level and the top of the dam wall. 5 "Except as provided for in Annexures D &ndhdia
6 When we pull all of this together, we what 6 shall not store any water of, or construatagje works
7 paragraph 8(a) is really driving at: Indigishibited 7 on, the Western Rivers."
8 from building a HEP that can be artificialljyefd 8 As Professor Webb has explained, the Yisat
9 beyond the full pondage level. Put another, Walia 9 presumptively suspicious of any attempt bydrd
10 cannot build a HEP in which the operatomie & 10 store the waters of the Western Rivers. Qe
11 simply shut the outlets and allow the watehée 11 understand this, we can see why paragraptoB(a
12 operating pool to rise until the usual lindfghe 12 Annexure D is framed as it is. Between Aetiti(4)
13 operating pool are exceeded, allowing Indiaentive 13 and Annexures D and E, the Treaty tightlyticds
14 storage than it is entitled to. 14 India's right to store the waters of the \WesRivers.
15 More to the point, while the additionattical 15 And now | hope I'm coming on to what @feirman's
16 space that this additional live storage coultlpy is 16 point in his question was.
17 relatively limited, once it is multiplied oatross the 17 (Slide 18) This hostility is reflectedthe first
18 entire surface of the reservoir -- and ingdéethis 18 three subparagraphs of paragraph 8. Loalkitigese on
19 case, above the normal surface of the reservib 19 the slide from the bottom up.
20 becomes very large indeed. 20 Paragraph 8(c) gives India a fixed amaodint
21 (Slide 16) You will recall the elevaticapacity 21 pondage, being the principal form of liverage under
22 curve introduced by Dr Morris in this respedtich is 22 the Treaty.
23 now back on the slide. And the point isnapsé one: 23 Paragraph 8(b) requires India to incasuch
24 to coin a phrase, even an inch of additideath will 24 surcharge storage as may be necessarysrdesign,
25 result in considerable additional storagenitie 25 and that storage is by definition unconttidéaand
Page 189 Page 191
16:29 1 a mile wide. So several metres of addifireeboard 16:32 1 "uncontrollable” is the answer to the @han's
2 height at this elevation will lead to consatse 2 guestion.
3 additional live storage. 3 And paragraph 8(a), with which we are enédy
4 THE CHAIRMAN: Dr Miles, if you don't mind goingdek to the 4 concerned, is inserted to guarantee that tatiaot
5 prior slide, 15. 5 obtain more pondage than it is entitled téHgysimple
6 DR MILES: Yes. 6 expedient of ensuring that the operating pbol
7 THE CHAIRMAN: I'd still like to hear you say dtle bit 7 an Annexure D.3 HEP cannot be deliberatelyfitieel.
8 more about how we should be interpreting pamy8(a). 8 Now, another point that might be notetthé these
9 As you, | think, previously noted, it says 9 three paragraphs together constitute whattrbigh
10 "The works ... shall not be capable isding 10 called the "storage criteria” of paragraui 8
11 artificially the water level ... above thdlRondage 11 Annexure D. And these tell India the linvitishin
12 Level ..." 12 which its reservoir is to be designed.
13 Then we have in (b): well, we can "take dccount" 13 The other provisions of paragraph 8 --
14 of surcharge storage. That seems, by itsttesay 14 paragraphs 8(d), (e) and (f) which Profe¥gebb dealt
15 it's fine to go up to the green line, but gan't go 15 with compendiously just before me -- deahwifitose HEP
16 above that. 16 features that allow India to manipulate tbitent of
17 DR MILES: I'm coming on to exactly that point. 17 the reservoir, so outlets, spillways andkesa And
18 THE CHAIRMAN: Alright. 18 we can refer to these as the "control catesf
19 DR MILES: So if you bear with me, I'll be rightth you. 19 paragraph 8.
20 If I have not answered the question after, flwi have 20 There is a critical difference betweengtorage
21 licence to pull me up and I'll do my verytbes 21 and control criteria. Whereas the contribéga give
22 (Slide 17) Now, as to why the Treatyasthe to 22 a margin of objective appreciation, with refees to
23 this idea of overfilling that we've been dissing, 23 "sound and economical design" and so fdnthstorage
24 we need only consult the critical rule frotmiet 24 criteria posit strict and absolute limits:xinaum
25 Annexure D departs, which is Article Ill. 25 pondage "shall not exceed" twice the pondegeired
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16:33 1 for firm power; the design of the workkal take due 16:36 1 HEP's reservoir from being filled above fhll pondage
2 account" of the need for, or indeed the ldakeed 2 level, for the reasons that I've already @rpld And
3 for, surcharge storage; and the works "shudll e 3 at the same time, that same spillway alsoagiiees
4 capable of artificially increasing the levétioe 4 that our surcharge storage remains uncordrolehile
5 operating pool above the full pondage level. 5 it may be filled in the case of a flood, thEmH
6 So how is India to ensure that the resesad 6 operator cannot manipulate the surchargeetealiély,
7 its HEPs cannot be filled above the full payelkevel? 7 as the floodwater will drain away immediatelyer the
8 There are two answers to this. 8 ungated spillway. And the result of this idEP
9 The first -- which is the answer to theafbiman's 9 that's paragraph 8(a)-compliant.

10 question -- concerns whether water withinstimeharge 10 So that's the position with respect torgated
11 storage can drain away freely at the fulldagre level 11 surface spillway; what about a gated surfpdévay?
12 following a flood. This engages, in turnegtions of 12 (Slide 20) Assuming the top of the gébeur
13 spillway design and surcharge storage. 13 ungated surface spillway are set at thepfulidage
14 The second answer concerns freeboarijooation, 14 level, which is the normal practice, thisigesvould
15 which can only be properly understood intligfithe 15 also be paragraph 8(a)-compliant. Becassegaan
16 first answer. 16 see from the photograph -- which again yoedbgnise
17 So | will address each now in turn, stgrtvith 17 from Neelum-Jhelum -- gated surface spillwasisally
18 the full pondage level. 18 include a gap between the top of the gatetendam
19 (Slide 19) On the slide we've got a plufto 19 wall through which uncontrolled flow can occu
20 an ungated surface spillway -- | think thig's from 20 This design feature allows for free olasvfof the
21 Queensland -- combined with its diagramfriteeboard 21 reservoir in flood conditions, allowing fafe
22 arrangements. 22 spill-over in the event of gate malfunctiordelay.
23 If we assume that the crest of the spillvg at 23 For the purposes of paragraph 8(a), thapgeprms
24 the full pondage level, is this design coangliwith 24 much the same function as an ungated susfalbeay --
25 paragraph 8(a)? Answer: plainly, yes. |&#ampt 25 admittedly with a far smaller discharge cétgae

Page 193 Page 195

16:35 1 were made by the HEP operator to fill &bitne full 16:38 1 preventing artificial filling of the opeireg pool
2 pondage level, the ungated spillway would gnév 2 above the full pondage level.

3 additional water from being stored. The resiewould 3 This also means that any surcharge stpradee

4 simply overflow the crest and discharge ih®river 4 extent it's even required in such a desigreund

5 below the dam. 5 paragraph 8(b), remains uncontrolled. Agaihe

6 A further important point is that thisaaxgement 6 surcharge storage were filled and the gateed|

7 is not offended by surcharge storage, whiclipies the 7 floodwater would still escape the reservaiotigh this

8 space above the full pondage level. As to thiy/is 8 free overflow feature.

9 the case, paragraph 8(a) prohibits only the 9 But where problems really start to emerges
10 artificial -- that is, controlled -- fillingf the 10 Dr Morris said earlier -- under paragraph) &avith
11 operating pool above the full pondage levéle HEP 11 respect to India's preferred design: thécerif
12 operator cannot be permitted to simply shdihe 12 spillway.

13 outlets and watch the reservoir fill. Andaed, 13 (Slide 21) Why this is the case is imratsly

14 paragraph 8(b) qualifies paragraph 8(a) byireg 14 apparent from the slide. An orifice spillwaynd

15 surcharge storage to be taken into account, b 15 you'll recognise the gates once more from

16 paragraph 2(e) confirms that surcharge stasag 16 Neelum-Jhelum -- is designed to be whollynsettged. As

17 uncontrollable in character. 17 such, its gates do not have a free overfeature,

18 So to sort of put a finger on the Chairtsia 18 like a gated or an ungated surface spilllwayform

19 question: yes, you are allowed to fill yougto the 19 a watertight seal with the dam wall.

20 high flood level, provided the space betwiberfull 20 This means that there will ordinarilyrimeoutlet

21 pondage level and the high flood level igdilonly by 21 between the top of the orifice spillway gated the

22 uncontrollable surcharge storage. 22 top of the dam, allowing the reservoir tdilked

23 Now, when a HEP includes an ungated cairfa 23 artificially above the full pondage levelpt@ry to

24 spillway, both of the criteria that | just miened are 24 paragraph 8(a). And it will also mean that a

25 met. The ungated character of the spillwaygnts the 25 surcharge storage in the design will be ctiable,
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16:39 1 contrary to paragraph 8(b). 16:42 1 level, this design would also be
2 The upshot of this is that paragraphs &d)8(b) 2 paragraph 8(a)-compliant; again, at leasasag the
3 impose a constructive ban on a HEP desigrirtblaides 3 possibility of overfilling is concerned.
4 only an orifice spillway. 4 So those are the points that | wish toemakthe
5 Now, this does not necessarily createblem for 5 way that paragraph 8(a) regulates what hapgieghs
6 India. As Professor Webb explained, parag&{ph 6 full pondage level. So that's our first pdrthe
7 does, in certain circumstances, allow Indimétude 7 analysis.
8 an orifice spillway in its design, if requirbg the 8 (Slide 24) On to the second, freeboardnare
9 conditions at the site together with consitiena of 9 particularly, the height of the freeboard.
10 sound and economical design and so forth. 10 As | mentioned previously, although fresatol is not
11 But what it does not allow is for Indisibclude 11 mentioned expressly in paragraph 8(a), it is
12 only an orifice spillway in its designs.mtist also 12 nevertheless part of the works, and nevexdkéhlls
13 include in the design another type of freerfbow 13 to be regulated by paragraph 8(a). Andebhsan why
14 feature, preferably an ungated surface spjllthat 14 is on the slide.
15 renders uncontrollable both the surchargagtoand 15 Now, you may recognise these from the ERHve
16 the freeboard. 16 walked past them a couple of times. Thesgplogs,
17 (Slide 22) We showed why this is the ¢adigure 17 which are watertight barriers used to sdadmfiway
18 12.3 of the Memorial, which is on the slide. 18 gates so that they may be de-watered fortemaince
19 On the right, we see a paragraph 8(axoampliant 19 purposes.
20 HEP design. As you can see, this has anerif 20 The import of these with respect to aufexe
21 spillway only, and can easily be filled bgimabove 21 gated spillway, our free overflow featureplisious.
22 the full pondage level simply by closing pdlway 22 Ordinarily, the gap at the top of the gatélsserve
23 gates and allowing the water level to rise. 23 as a free overflow structure that will previze
24 These problems are not, however, présetiie 24 reservoir from exceeding the full pondagelleBut
25 design on the left of the image. Here, ayated 25 with stoplogs in place, that gap will be kded, or at
Page 197 Page 199
16:40 1 surface spillway is included in the desigthe full 16:43 1 the very least diminished in size, allaytine
2 pondage level. If India were to fill pasttthevel, 2 operating pool to be overfilled.
3 the excess water would be discharged thrchigliree 3 The same can be said, by the way, fortedga
4 overflow feature, and what was, in the desigthe 4 surface spillways. Although these are noaligu
5 right, controllable surcharge storage becomebge 5 constructed with stoplogs in mind -- which is
6 design on the left, uncontrollable surchatgeage. 6 unsurprising, because they don't have movamts pand
7 (Slide 23) Now, as I think Professor Wetintioned, 7 therefore don't require maintenance in theluseurse
8 combination spillways of this kind are by neans 8 of events -- the crest elevation can stiltdised --
9 unheard of. You'll recall similar points bgimade by 9 that is to say, the spillway can be blockedsing
10 Dr Abbas on the site visit by reference oghillway 10 structural elements such as fusegates tibfiasds,
11 at the Karun-1ll HEP in Iran, designed by weiry own 11 which are designed to break away during |8ogels,
12 Peter Rae, and that's currently on the slide. 12 but can still be used to overfill the opematpool.
13 Karun-lll includes three different spidlyis: 13 It's for this reason that paragraph Ba)s the
14 an orifice spillway, a surface gated spillvaayl 14 height of a HEP's freeboard to that of theimmiim
15 an ungated surface spillway. Provided thkgest one 15 required for safety in the circumstances.
16 of the surface spillways is at the full payeléevel, 16 (Slide 25) This is confirmed by the argmtrbefore
17 this design would be paragraph 8(a)-complatrieast 17 the Neutral Expert in the Baglihar case. W/got his
18 insofar as our overfilling is concerned. 18 summary on the slide for you (PLA-2, parabras.1).
19 And that's also a feature of the NJHEFEherright; 19 And at the top we see:
20 we saw that on the site visit. As you véltall, the 20 "For a surface gated spillway, the aitifi
21 NJHEP includes an orifice spillway, but dlsdudes 21 raising of the level is possible by incregstme
22 a surface gated spillway as an auxiliarycine to 22 height of the gates; however, this is ndirtezally
23 assist in passage of the design flood aond/ddir the 23 easy unless measures for this purpose weveedl for
24 passage of floating debris. Provided theagalpe top 24 in the initial design.”
25 of the auxiliary spillways gates is at thik flondage 25 Pausing there, stoplogs may plainly wweid for
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16:44 1 in the initial design: the NJHEP is probfhat. 16:46 1 operator, as a higher freeboard doesawlate to
2 Professor Lafitte also, in that paragrapéntions 2 a higher generating head that could be used fo
3 another method by which artificial raisingloé 3 increased power production. As such, paragBép),
4 operating pool can be accomplished, whichasyou 4 insofar as its regulation of freeboard is eoned,
5 simply install bigger gates after the fact. 5 merely confirms what is already implicit ireth
6 He then continues: 6 economics of HEP construction.
7 "In the case of ungated surface spillwyes, 7 Now, this all, of course, prompts the tjoesof
8 artificial raising of the full pondage levsleasier. 8 what freeboard safety requires. In Pakistan's
9 It is a generally accepted way of improving th 9 submission, this is an engineering questidieto
10 performance of an existing dam. This is el by 10 governed by the relevant international stafela
11 placing gates on the crest (possibly fuseyateas 11 (Slide 28) On the slide we have a sumrfrarg the
12 not to affect the spilling capacity of thdlsmy." 12 US Bureau of Reclamations 1982 technical mantium on
13 So far, this is entirely consistent withat 13 Freeboard Criteria and Guidelines for Conmguti
14 I've set out. 14 Freeboard Allowances (P-535), to which | nrefe:
15 Then finally, the final paragraph: 15 earlier. This is the most complete stanttzat
16 "A way to limit the technical possibiliof raising 16 Pakistan has been able to locate. Of cotlimses may
17 the Full Pondage Level is to limit the freatubto the 17 be others; but to my understanding, evergttsrkind
18 minimum required." 18 of broadly similar. Several of them are fe@ tecord,
19 (Slide 26) This consideration is theriedr 19 and we're happy to provide references ifthok it
20 through to his intermediate conclusion whighhave for 20 convenient.
21 you on this slide. And he says there (PLA-2, 21 For present purposes, | could perhaps gou to
22 paragraph 5.8.9): 22 two: ICOLD's Bulletin No. 82 on Selection@ésign
23 "The possibility of [raising further] tieull 23 Flood, that's P-0536, and in particular,ierct.6
24 Pondage Level and the extent of ... possii$ing is 24 thereof is most illuminating; and the US FatlEnergy
25 directly related to the height of the ..efseard.” 25 Regulatory Commission's guidelines concerSieigcting
Page 201 Page 203
16:45 1 (Slide 27) And then on to his finahlysis 16:48 1 and Accommodating Inflow Design FloodsBams, P-0532,
2 (paragraph 6.4.2): 2 and in particular, section 2-4.3.
3 "... the dam crest elevation should bexstte 3 Despite its age, the Bureau's memoranuimch we
4 lowest elevation compatible with a sound aafd design 4 have again on the slide, has been refernstdarly
5 based on the state of the art." 5 with approval, and it's still referred to regly with
6 Now, on this issue, Professor Lafitteigaght, 6 approval, including in the Federal Energy Retguy
7 although the reason for this outcome wasttigissue 7 Commission guidelines | just mentioned, wisioh from
8 of the freeboard is not one that was caughtiat 8 slightly more recently: 2015.
9 we say was the mangle of the Neutral Expert's 9 Returning to the slide, we can see thed&uls
10 methodological errors on the interpretatibthe 10 presumed or default position -- and it ig/onl
11 Treaty. Paragraph 8(a) of Annexure D regslte 11 a presumption, it's only a default positioor
12 height of a HEP's freeboard to limit furtties 12 concrete dams, which is that:
13 artificial raising of the operating pool abdhe full 13 "A standard 3.5-foot (1.1-m) high parapel
14 pondage level. 14 provides all of the freeboard that is reqlifie
15 Now, this is not to say that India doesget 15 concrete dams. This wall is intended to keayes from
16 a freeboard for its Annexure D.3 HEPs. Teodbntrary, 16 washing over [dams] during high reservoielsV
17 given the role that the freeboard plays im dafety, 17 THE CHAIRMAN: Just a moment Dr Miles.
18 these HEPs must have a freeboard for theysafféndia 18 DR MILES: Yes.
19 and Pakistan both. But -- and herein liexti -- 19 THE CHAIRMAN: Dr Buytaert.
20 that freeboard must be no higher than saéefyires. 20 PROFESSOR BUYTAERT: Sorry to interrupt you. Buthe
21 Now, | should add: this is a positiorttha 21 previous slide, would you be able to clawfyether the
22 consistent with reality. HEPs are, as waxkno 22 freeboard that's referred to here would bertmimum
23 expensive to construct. Every additionalrenet 23 freeboard, or freeboard including surcharge?
24 height to a HEP's dam may add millions ofadslin 24 DR MILES: This, | believe, is the minimum freelod. If
25 cost; a cost that will not necessarily benbé HEP 25 you need surcharge, that's obviously goirigeto
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16:49 1 dependent on the size of your spillwaggat your 16:551 1 formation of waves. In the case of thieia
2 spillway. So | believe this would probablyr@mimum 2 consideration may also be given to the questio
3 freeboard. 3 whether landslide-prone areas around thevaisean
4 I will of course check that with my engeniag 4 be removed as part of the process of HEP watisin.
5 colleagues and if I've got that wrong, I'lt gght 5 We've got, of course, the dam type atdpe
6 back to you. 6 meaning the use of a concrete or embankmemtatzd
7 PROFESSOR BUYTAERT: Please do. Thank you vergtmu 7 including the risk, in the latter case, of thlee the
8 DR MILES: Now, in terms of factors of freeboaeldht, 8 foundations of the embankment are likely tese
9 including this conclusion, the Bureau requires 9 during an earthquake.
10 consideration of the following. 10 Then we've got various additional factorsluding
11 Floods, meaning the design flood angthbable 11 climate change, downstream conditions ancadam
12 maximum flood. 12 potential, remoteness of the dam site aridrto
13 Wind setup and wave run-up. These are th 13 (Slide 30) Now, these track, more or,ltdss
14 predominant factors in the determinatiorhef t 14 factors that Professor Lafitte relied on agkhar,
15 freeboard and consider the circumstanceichWarge 15 although in that case he was confined toideriag
16 waves could develop at the HEP site. Thesede: 16 a concrete dam and was not in a positiopittecon the
17  wind velocity, duration and orientation witsspect to 17 proper approach to be taken to an embankaiagmt
18 the reservoir, as well as the "fetch", befrglength 18 In calculating the freeboard at the BaglHEP,
19 of the open-water approach across which the gan 19 Professor Lafitte considered a variety @&-sjecific
20 cause waves to develop; and of course weralkmle 20 scenarios, which is the usual in this situmatiThe
21 there the height and steepness of any wanktha 21 principle in play here is that the combinaiid
22 slope of the dam face. 22 various factors should have a similar prditglmf
23 Next, we also have reservoir operaticftis 23 occurrence for any scenario considered.
24 refers to how the HEP operator plans to epehe 24 So normal freeboard is determined fdoadf with
25 reservoir at different times of the yearr &ample, 25 a high probability of occurrence in the tifea dam
Page 205 Page 207
16:50 1 if the HEP operator wants to keep theatjrey pool 16:53 1 combined with a high wave condition. Ewte freeboard
2 empty during the monsoon season for sedimanagement] 2 conditions would be evaluated by developing sz
3 purposes -- and as Dr Morris has indicateat,ighin 3 scenarios with different combinations of floadnd,
4 fact best practice -- the threat of overtogyhre dam 4 gate reliability, each with a similar combined
5 during a flood will be much reduced becausévwggot 5 probability. And it would be unusual to comdbithe
6 your whole operating pool which effectivelycbees, in 6 most extreme flood with extreme wave condgiand
7 that circumstance, a form of surcharge storage 7 extreme malfunction conditions. | mean, haist not
8 We then have the possibility of gate f&luThe 8 the sort of thing that you would expect togepin the
9 greater the possibility of gate failure, tighler the 9 lifetime of the dam, at least in a probahist
10 freeboard required, and this is going to ddp the 10 scenario.
11 type of spillway used. So for an ungatefbser 11 So to that end, Professor Lafitte comeidi¢he
12 spillway, there's obviously no threat of gafkire as 12 four scenarios that we have on the slide.
13 there are no gates, but there remains thehilag 13 First, he considered what would occuinguthe
14 that the spillway could be blocked by debtisng 14 statistical 1-in-10000-year design flood yasisig the
15 aflood. So that's really going to depenthow big 15 initial level of reservoir was at the fullqutage level
16 your spillway outlet is. 16 and all spillway gates were operating, talkdogount of
17 For a gated spillway, the possibilitygafe 17 wind setup and wave run-up.
18 failure can be exacerbated by site-spedificiitions, 18 He then considered what would occur dyifire
19 such as: the reliability of gate operationsfactual 19 probabilistic PMF, again assuming that tisemeoir was
20 experience; the identity and experience efigm 20 at the full pondage level and the spillwategavere
21 tender; the size and complexity of gate sirec and 21 all fully operational, taking account agafwind
22 so forth. 22 setup and wave run-up.
23 We then have the seismicity of the sithat 23 He considered what would occur in thealted
24 refers to the possibility of earthquakesaodklides 24 "n-1" scenario in which one of the spillwatep
25 around the reservoir, both of which may cahse 25 malfunctions during a flood event.
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Page 210

And then finally, he considered whatid occur in 16:56 1 Now, pausing there, | emphasise thkiskn is
2 extreme wind conditions, noting that this scenwould 2 not, in this phase of the proceedings, askingto
3 not be associated with any low-frequency flewent. 3 reach a conclusion on the proper freeboarth®oRHEP.
4 And applying these scenarios and theatyik 4 | mention it here merely as an illustratiomdiat
5 consequences to the Baglihar HEP, he saw ifidduce 5 India's position on freeboard is as a gemesier.
6 its freeboard from 4.5 metres above the fotiqage 6 (Slide 33) So on the slide we have Inglia'stion
7 level to 3 metres above the full pondage level 7 at the 109th meeting (P-83), and it starth thie
8 Now, what this consideration demonstretdisat, 8 Indian Commissioner declaring the differeneaveen the
9 as with many things in this field, a variefytlings 9 parties:
10 need to be taken into account when we'reidensg 10 "The calculated value of Free Board bxid®an is
11 freeboard height. These are broadly agredeiaveen 11 1.1im.."
12 the international standards, although soaraards 12 Guess where that number came from:
13 provide for detail than others. 13 "... as against that of India's valug.ofm."
14 (Slide 31) Now, it's for this Court, erpawyers 14 Pausing again. Although that differemzs appear
15 and expert engineers, to determine whickraisuit 15 minor, it should be borne in mind, as | sdier,
16 it best. But the following broad categornesy serve 16 that the contested metre will be locateti@very top
17 as a useful starting point. 17 of -- and indeed above the surface of -rékervoir,
18 So first we have our type of dam. Dohaee 18 taking in the largest possible surface aveau'll
19 a concrete dam? Do we have an embankmert déhat's 19 recall once more Dr Morris's elevation curifdndia
20 the risk of erosion if it's overtopped? 20 is able to fill that space, it will obtain
21 Then we have our flood conditions. Whidie 21 a considerable volume of additional storageinanner
22 design flood? What's the PMF? What's tipaaty of 22 not permitted by the Treaty.
23 the reservoir to absorb the flood, if it\ees? 23 THE CHAIRMAN: Dr Miles, a question from Mr Minea
24 We have wind and wave conditions. Ddwaee severe 24 DR MILES: Yes.
25 winds at the site? What's the reservointaigon? 25 MR MINEAR: Dr Miles, | understand where you dot metres
Page 209 Page 211
16:55 1 What's the wave run-up? 16:58 1 of freeboard. Where did India come upn\2i07 metres?
2 Then we have our type of spillway. Aredealing 2 DR MILES: Well, as you can see here, the diffeecin
3 with a gated or an ungated spillway? Are ealidg 3 values of the freeboard computed by IndiaRakdstan
4 with the risk of gate failure? What are the 4 seems to arise mainly because Pakistan prelswime
5 consequences of gate failure? Do we need floo 5 speed of 140 kilometres an hour. But the ingm
6 surcharge? 6 part -- and I'm glad you've raised this +nidian
7 Then we have seismicity and geology. Vslaatr 7 Code of Practice, and I'll come back to that i
8 earthquake risks? What's the consequences of 8 a second. It's a very important point.
9 an earthquake? Ditto for landslides. Anciaoval of 9 MR MINEAR: Thank you.
10 landslide-prone areas a possibility durirgpfocess 10 DR MILES: India's Commissioner then goes ortates-
11 of HEP construction? 11 Mr Minear preempting me -- what he considense the
12 Finally, we've got our reservoir openasio How is 12 principal difference between the parties, wate just
13 the reservoir going to be operated in flooadditions? 13 gone over that.
14 And more particularly, is the operating pgoing to be 14 And so, put another way, India is relyamwind
15 empty in the monsoon? 15 setup and wave run-up as a basis for largebbard.
16 (Slide 32) This ends, for now, my subiniss on 16 For the avoidance of doubt, Pakistan of abaggees
17 Pakistan's position on the proper interpetaif 17 that is a valid concern. But the use ofdndi
18 paragraph 8(a) of Annexure D, and | will retto that 18 standards on this point, the formulation bfol is in
19 in closing. Before | do, however, it's neeey to 19 India's sole control, could perhaps raisé&eyes.
20 address India's case on this question, hogd to do 20 "Indian side also cited ... the provisiof the
21 so relatively quickly. 21 ACER manual which requires that in case epdeater
22 Detailed statements of India's case wege by its 22 wave length, freeboard has to be computpeas
23 Commissioner during the 109th and 110th Pé@tings in 23 provisions of Para 2(f) of the manual, aggtile to
24 September 2013 and August 2014 with respebetRHEP; 24 relatively deep reservoirs. In the instase; depth
25 that's the Ratle plant. 25 of water is deeper than one half of the wemgth."
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16:59 1 The ACER manual was actually the Bufa 17:.01 1 freeboard is not subject to further reijuta That's
2 Reclamation memorandum that we looked atezarAnd 2 rather odd, in our submission, when Profekafitte
3 Pakistan obviously has no objection to that, 3 reached the opposite conclusion, and Indidbas
4 particularly its statement that concrete dhkesthe 4 happy to follow Professor Lafitte on prettychu
5 RHEP require no more than a 1.1-metre pamsgéby 5 everything else.
6 way of freeboard in the default position. 6 But then we've got a further statement:
7 But the Indian Commissioner then continues 7 "Further, Indian side mentioned that kegphe
8 "In the instant case, [Full Pondage Lewel] 8 bearings of the bridge below the [Full Pondageel] is
9 MWL ..." 9 neither advisable nor an adopted practiceitirout the
10 That's "maximum water level", or highaditblevel: 10 world. There is no scope for reduction gitdef
11 "... are identical." 11 girder either which has been kept as bare@maim from
12 So no surcharge storage. 12 structural point of view to keep the defleas within
13 This actually perhaps answers Profesagta@rt's 13 permissible limit. The freeboard providedigia is
14 question. 1.1 metres does not include stgeha 14 bare minimum from practical point of viewths girder
15 storage, otherwise Pakistan wouldn't be aatirgg for 15 depth under spillway-bridge ... cannot beiced below
16 1.1 metres in circumstances where there surgharge 16 1.70 m from structural considerations."
17 storage. If there was surcharge storageethfor the 17 And then we've got two further statements
18 design, there would be more that was penfepsred. 18 "There cannot be any credible argumerkdeping
19 The Indian Commissioner then continues: 19 the bearings submerged in water by keepieg thelow
20 "As such, when the gates are in posdidthe 20 [Full Pondage Level]. Itis a worldwide piee to
21 Full Pondage Level] the spillway bridge bedrage to be 21 provide freeboard of about 2 m wherever @atdd
22 adequately clear of the wave splashes genkdat to 22 spillways are provided.”
23 wind. As such, from a practical consideratibe 23 I'll come on to the first statement imament, but
24 provided freeboard of 2.0 m is bare minimum." 24 the second is very curious in its own rigkio
25 So here the Indian Commissioner is sidhat the 25 evidence for it is provided, and it takesanoount of
Page 213 Page 215
17:00 1 full pondage level and the maximum wageel are the | 17:02 1 what we already know to be the standaromenendation
2 same, so there's no surcharge storage irettigd 2 for a concrete dam by the Bureau of Reclamatidrich
3 Pakistan agrees, however, that the need fonage 3 is that such a dam requires a 1.1-metre pavagleand
4 storage is a relevant consideration when kziog 4 nothing else.
5 freeboard height. 5 And then a final statement:
6 The Indian Commissioner then mentiongthén 6 "PCIW requested ICIW ... details/drawinfishe
7 consideration, which is that the spillway ged 7 girder for examination. Indian side mentiotieat
8 beams -- so the supports for the bridge thsises the 8 details have already been explained to Pakte."
9 spillway at the top of the dam -- need tortsiiated 9 So Pakistan's Commissioner asks for someinigs of
10 from splashes, and that this justifies addifigrther 10 the bridge so he can better appreciate fnp@sition,
11 metre to the top of the dam. 11 and the Indian Commissioner says that alisRaks
12 (Slide 34) Let's turn now to the 110tretimey 12 Commissioner is getting is a verbal explamati
13 (P-24), which sees a slight evolution in &'&li 13 (Slide 35) So if we can boil down Indigése on
14 position. Again, this is on the slide: 14 freeboard to three core propositions, basetiese
15 "Regarding freeboard provision, ICIW niemtd that 15 meeting minutes.
16 with crest gate top at Full Pond Level er¢his no 16 The first proposition is that paragrage) 8loes
17 possibility to raise [the] water level adiéilly." 17 not regulate freeboard, and the design of
18 This is a reflection of the fact that RIdEP 18 an Annexure D.3 HEP will be paragraph 8(ajqaicant
19 design includes multiple spillways: a maifice 19 merely if it includes a free overflow featatethe
20 spillway with five bays, and an auxiliary strgated 20 full pondage level.
21 spillway with a single bay and a gap at tigedf the 21 Second, if paragraph 8(a) does regula&bbard,
22 gate at the full pondage level. 22 then wind setup and wave run-up are mateoiaterns,
23 So because of that gap, the Indian Cosiomier 23 and Indian standards may be taken into a¢douthe
24 seems to be saying, the RHEP design is & fac 24 purposes of determining permissible height.
25 paragraph 8(a)-compliant, and the height@RHEP 25 Third, if paragraph 8(a) does regulagetiioard,
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17:04 1 then the presence of structures at thefttie dam, 17:.06 1 bridges eroding? Build them out of coteclige the
2 such as spillway bridges, but presumably other 2 rest of the dam. Still worried about the f@maining
3 facilities as well, and the need to proteenttirom 3 metal components? Provide proper coatinguaddrtake
4 wave splash, justifies the further raisinghef 4 proper maintenance and repair. Still -- &@rsons
5 freeboard. 5 that pass understanding -- concerned abolbrigevity
6 Now, Pakistan considers each of theseogitipns 6 of the bridge? Move the beams out of the saathat
7 to be wrong to a greater or lesser extent. 7 they are no longer submerged.
8 So on India’'s logically antecedent positfeat 8 Put simply, India's design conveniencesdus
9 paragraph 8(a) does not regulate freeboaats th 9 allow it to increase the height of its WestRivers
10 plainly wrong, for the reasons given by Psete 10 HEPs' freeboard.
11 Lafitte in Baglihar. If India were to insstbplogs 11 Paragraph 8(a), as | have demonstratéutended
12 into the RHEP's gated spillway or add addtideight 12 to place firm limits on India's capacity tore the
13 to the spillway gates, the gap that thatvepjl relies 13 waters of the Western Rivers. This is ceestswith
14 on to render it paragraph 8(a)-compliant wdnal 14 the controlling injunction of Article Il genally, and
15 diminished or eliminated, and its operataid¢@asily 15 the deep suspicion of storage reflected in
16 fill the operating pool above the full pondadegvel, 16 Avrticle 111(4).
17 breaching paragraph 8(a). Freeboard regnlati 17 India's choice of bridge design at theERHor any
18 minimises the potential for such abuse, aniddrefore 18 other site for that matter, does not trumiig®an's
19 a logical and necessary element of paragéph 19 rights under Article Ill, which rights forre
20 On India’s second position, that windgeind wave 20 essential gravamen of the Treaty so far@¥\bstern
21 run-up are material concerns when settirebfvard 21 Rivers are concerned, as Professor Weblhoasis And
22 height, Pakistan agrees with the basic piopos And 22 the fact that India is driven to argue in tiple
23 | would add to that such other concernsmasritioned, 23 meetings of the Commission that its desigivenience
24 concerning type of dam, flood conditionscharge 24 does trump Atrticle Il shows, with respebe poverty
25 storage, reservoir operations, and so orsaffiorth. 25 of its position.
Page 217 Page 219
17:05 1 But where Pakistan parts ways witlidréalluding 17:08 1 (Slide 36) I think | can leave Indipdsition
2 to Mr Minear's point -- is with India's relig@on 2 there and turn now to the final part of Paiit
3 standards that it sets itself. These areimitte 3 position on freeboard: providing an answehio
4 unilateral control of India and cannot begbke basis 4 Court's question.
5 of its position. 5 (Slide 37) We've come full circle. Itewmback on
6 Now, Pakistan isn't necessarily hostilmtian 6 the slide for you:
7 standards, but it would hope and expect ttetrtdian 7 "With respect to Annexure D, paragrapl),8{hat is
8 standard would be corroborated by an accepted 8 to be taken into account for the purposessigihing
9 international benchmark -- be it ICOLD, US Ar@orps of 9 the freeboard of a plant and what is to béuebed ?"
10 Engineers, US Bureau of Reclamation -- betfoaie 10 (Slide 38) You'll recognise this diagramat
11 standard, the Indian standard, could cotetitu 11 least the format.
12 an objective metric by which freeboard cdudd 12 The first part: what is to be taken iatzount?
13 assessed. 13 I've already answered this. It is the safetyors
14 Then on India's third position, that stases on 14 | have mentioned earlier, as defined by esiee to the
15 top of the dam may justify an increase ietii@ard 15 applicable international standards. Andeheflect
16 height, Pakistan disagrees with this positionno 16 the serious and material safety concerndretboard
17 international standard of which Pakistarwiara are 17 is intended to address; concerns that, if not
18 such concerns considered material. The nefasthis 18 appropriately weighed, can endanger the tietf,iand
19 is that freeboard is intended to guarantesafety of 19 everything and everyone downstream.
20 the dam as a whole. It is not intended farave the 20 So just to remind you of what they argou've got
21 longevity of additional structures such addes by 21 them on the slide -- type of dam, type ofwpy, need
22 preventing them from getting wet. 22 for flood surcharge, flood conditions, windlavave
23 This is, a fortiori, moreover, in circuasces 23 conditions, seismicity, geological conditioreservoir
24 where multiple Treaty-compliant workarounds a 24 operations. And all of this is under the tetia of
25 available to India. You're concerned abbetspillway 25 the first item, which is the need to minimfigeboard
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17:09 1

Page 222

within safe limits. 17:11 1 I heard you earlier say perhaps you whald off till
2 Now, despite their seriousness, when aigalith 2 tomorrow. So what's your preference?
3 a concrete dam, this will usually result ifaialy 3 SIR DANIEL: Mr Chairman, if we can get it donel&y,
4 limited freeboard. Again, | recall in thispect the 4 I think it would be useful to do so. My sulsions
5 Bureau of Reclamation's guidance that a coaclam 5 I think are around 20 minutes, maximum 25 tesu
6 will, as a default, require only a 1.1-metaegpet 6 We've got time to do it tomorrow. So it rgalepends
7 wall by way of freeboard. 7 on whether there is a guillotine at 5.30 pzelgior
8 But turning now to the second part of @oairt's 8 whether you will allow me a couple of minuifelsgo
9 question: what is to be excluded? The obvamssver 9 over.
10 is: anything that is not expressly includedeguired 10 THE CHAIRMAN: | don't think it's a problem to gocouple
11 by necessary implication. But a more speeifiswer 11 of minutes over, so | would say let's go dread
12 could be: any factor not intended to guartite 12 proceed.
13 safety of the dam as a whole; and in pasicul 13 SIR DANIEL: Thank you.
14 considerations arising from structures thdid wishes 14 (5.12 pm)
15 to situate atop the dam. If India does vauiuild 15 Submissions on Situating the Calculationasfdage
16 such structures, it can select designs appesahat 16 within the Scheme of the Treaty
17 are Treaty-compliant. Paragraph 8(a) doesxist to 17 SIR DANIEL: Thank you very much, Mr Chairman,migers of
18 service India's design convenience. 18 the Court.
19 Members of the Court, thank you for begmith me. 19 Before we end the day, | would like jisinake
20 This concludes Pakistan's submissions orypgsh 8(a) 20 some brief remarks on the subject of pondagdly to
21 of Annexure D and the question of freebo&sdless you 21 build a bridge to the submissions that wéveiair from
22 have any further questions for me or | casagou 22 Dr Miles tomorrow on the subject. And youl wave him
23 further, those are my submissions. 23 on his feet for two and a half-plus hourthsmorning
24 Professor Buytaert. 24 and then he'll be back just after lunch tiress you
25 THE CHAIRMAN: Professor Buytaert. 25 on your written gquestions relating to theesigh of
Page 221 Page 223
17:10 1 (5.10 pm) 17:13 1 the Neelum-Jhelum plant and the Baglitentp So this
2 Questions from THE COURT 2 is really a bridge to his day tomorrow.
3 PROFESSOR BUYTAERT: Thank you, Dr Miles. If yoould 3 | note also that unless, Mr Chairman, signal
4 perhaps go back to your previous slide (38)ink 4 that you are entirely satisfied with what yaar both
5 that's the best one to illustrate. 5 from me now and from Dr Miles tomorrow on tubject of
6 My question is: if India were to arguetttiamate 6 Pakistan's case on pondage in the Baglihaepdings,
7 change affects a lot of these factors anddotres 7 we will come back to this in closer detail heeek, as
8 an additional factor of uncertainty that regsi for 8 it has certainly been evident from your questiover
9 example, a larger freeboard, would that bEevant 9 the course of the last few days that the Guastsome
10 factor for Pakistan; and if so, where in thigphic or 10 interest in the change, the modificationakiBtan's
11 in this schema would that come in? 11 approach to the methodology of the calcutatio
12 DR MILES: Speaking, as always, under the cowutirahy 12 maximum allowable pondage that Pakistan teareed in
13 engineering colleagues, | believe that wootdably 13 these proceedings and the approach thatanadd in
14 come into flood conditions, which are alreamyuded 14 the Baglihar case.
15 there. You may see a situation in which see 15 So if you wish to give us a steer afteMiles
16 slightly larger floods in climate change tinand that 16 tomorrow as to whether we've satisfied youiosity or
17 would need to be included. So | think iteady 17 you'd like us to come back with greater detaat
18 included in the matrix here. 18 would be very helpful.
19 PROFESSOR BUYTAERT: Thank you. 19 Now, I'll come back to this modification
20 THE CHAIRMAN: Okay, | think we don't have anyrther 20 methodology in just a moment. But I'd likebegin,
21 questions. Thank you, Dr Miles, very muahyfour 21 though, with Professor Buytaert's concludjngstion to
22 presentation. 22 Mr Rae yesterday, which provides a useful imaythe
23 DR MILES: Thank you, sir. 23 subject of pondage.
24 THE CHAIRMAN: So, Sir Daniel, we originally hadu on for 24 Professor Buytaert, you put the followingestion
25 saying something at the end of the day, thadght 25 to Mr Rae yesterday, and I'm quoting from the
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17114 1 transcript, Day 3, page 106, lines 8 to Ydu said: 17:17 1 will come back to this in a great deadlefail.

2 "So you very clearly sketched the evolutmwvards 2 For reasons of time, | won't ask you ta these

3 more renewables. How would the design ofatmnd 3 up again now; and you will, in any event, athe be

4 pondage in particular -- or how does thatrimfthe 4 familiar with them. But you may nonetheléssadvance

5 calculation of pondage? Is there any estaddlis 5 of Dr Miles's submissions tomorrow morningpamdage,

6 methodology to deal with the inevitable uraiety of 6 like to refresh your memory of the definitiohthe

7 future changes in demand and variability?" 7 term "Firm Power", which is given in paragr&gl) of

8 That was your question. Mr Rae resporded 8 Annexure D, and the meaning given to "Pondage"

9 follows: 9 paragraph 2(c). There's also the meaninggivéDead
10 "I would say this is an area which isradiag 10 Storage" and "Dead Storage Level" at par&g2ép), and
11 extremely rapidly within the industry, anérhis 11 the formulation of the design criterion ispect of
12 a lot -- so | can't say that there's anyamuepted 12 the maximum allowable pondage in paragraph 8here
13 methodology yet. | would say that it's chaggo 13 are other pertinent provisions that will ivgortant,

14 dynamically that almost month by month, peapk 14 but these are the key ones.
15 coming up with different ideas of how to tst" 15 So going back to Mr Rae's submissiornyesferday,
16 And that's transcript Day 3, page 10&dil5 16 which I've just read out to you, he saidhd aread
17 to 20. 17 his statement again -- he said:
18 Mr Rae then went on to give a fuller exition of 18 "... critically, the Indus Waters Treatyopts
19 the issues associated with undertaking agaend 19 a formula that simplifies this computatiortoé firm
20 calculation in which, as he put it, you drgifig to 20 power ..."
21 match variable power with variable production 21 That's the computation for firm power in
22 circumstances in which one is trying to "rhgtondage 22 paragraph 2(i) of the Treaty:
23 with an eco-flow study”. And this is at tsaript 23 "... by establishing the flow rate thdt be used
24 Day 3, page 107, lines 1 to 14. 24 to calculate the firm power. And this sirfipéition
25 Now, this question and answer at theaéidr Rae's 25 allows for the definition of firm power withb
Page 225 Page 227
17:16 1 submissions followed earlier submission®b Rae in 17119 1 resorting to a generation planning anglgsiany other

2 which he was careful to explain that, in casitito the 2 assumptions. So effectively it has removeditiocess
3 normal use of the terms "Pondage” and "Firmd?g as 3 from being under the remit of the Treaty."

4 he was discussing them: 4 Now, Mr Rae put his finger on a numbeingbortant
5 "... critically, the Indus Waters Treatioats 5 points in this exchange and brief stateméirst, the
6 a specific formula that simplifies this congtidn of 6 key terms of the Treaty, in particular witilgaed to
7 the firm power by establishing the flow rdtattwill 7 pondage and the calculation of the maximuoweaible
8 be used to calculate the firm power. And this 8 pondage, are given special meanings. Setioad,

9 simplification allows for the definition ofrfn power 9 purpose of these special meanings is to aslties
10 without resorting to a generation planninglgsis or 10 possibility of uncertainty arising in respetthe
11 any other assumptions. So effectively itreasoved 11 meanings given to these terms that mightreike
12 this process from being under the remit effiteaty."” 12 result from normal engineering usage. Airdith
13 That's transcript Day 3, page 75, lings B0,. 13 flowing from this, the purpose of the speniganings
14 Mr Chairman, members of the Court, thévjoles 14 is to reduce complexity and to simplify thedinition
15 a useful platform for me to make some inftiaiing 15 for computational purposes. And this is gisimg to
16 observations for the submissions to come fBorliles 16 be relevant when | come to explain the vights
17 on pondage. 17 modification in Pakistan's position.

18 The key terms in the Treaty addressingiage and 18 As Mr Rae said, with respect to the didin of
19 the calculation of maximum allowable pondagegiven 19 firm power, which is at the very heart of the
20 a special meaning in the Treaty, being used i 20 calculation of pondage -- the calculatiopafidage in
21 a Treaty-specific way that is entirely diéfet from 21 8(c) refers back to firm power, as you'llalee- firm
22 the way in which these terms are used in abrm 22 power under the Treaty is tied to the flote i&f the
23 engineering practice. And I think you'verdethis 23 river. This makes the calculation that guieed for
24 from me in overview previously, | think itso 24 the calculation of firm power much more sthgfiorward
25 a topic that Professor Webb has addressdd)iakliles 25 than it might otherwise have been.
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Page 230

17:20 1 Now, I'm not going to invite you tmss-examine megl 17:23 1 Pakistan's Baglihar submissions. If youle like us
2 on these issues now, because Dr Miles wilaakphis 2 to go into these issues, we will happily doert
3 further in his submissions tomorrow. The foirith 3 week.
4 which I'd like to leave you from this excursoi® the 4 Then | pause here just to say that althdwmd
5 exchange with Mr Rae are three. 5 we anticipate that this is not what is drivirayir
6 First, his observation on the rapidly ajiag 6 enquiry, if you consider that, for competerezsons,
7 dynamic with regard to the calculation on mayelin the 7 you should be seised of the technical detail o
8 case of non-Treaty issues does not appletapiproach 8 Pakistan's methodology that was used at timt @b
9 of the Treaty to the calculation of pondagbat 9 which Pakistan filed its Request for Arbitoation
10 dynamic change that he was referring to doeapply 10 19 August 2016, we can include our contentEras
11 in the case of the Treaty. Second, as Mr Rae 11 computational methodology as part of ourlfina
12 emphasised, the Treaty accords special ngetmthe 12 submissions and address them to you in dezilweek,
13 key terms with which we are concerned. Amditthe 13 just to shine a light a little bit more brilyton
14 special meanings are intended to and haveffeaet of 14 that.
15 simplifying the calculation that was required 15 We are not entirely sure whether yourstjiaas
16 Mr Chairman, members of the Court, Ke lio move 16 about Baglihar methodology are being driven b
17 on to make some brief observations on theis§the 17 an interest relating to competence, or whetke
18 dispute with respect to pondage and the ehang 18 a question that is being driven by an interes
19 Pakistan's method of calculation from its |Beg 19 knowing what our methodology was and whyérged, so
20 submissions to the method of calculationwehave 20 that you can better inform yourself when gome to
21 put forward in the Memorial in these procagdi 21 undertake that computation.
22 Mr Chairman, as | go through this listhere are 22 THE CHAIRMAN: Perhaps I'll just note that | el our
23 issues that we have misperceived, or therether 23 interest was the latter and not the fornhelon't
24 issues in your minds on this point, pleaseldntify 24 know whether perhaps Pakistan connecteduibgtigns
25 them for us. But as we apprehend it, thexdcar 25 relating to competence to this issue, butwlasn't,
Page 229 Page 231
1722 1 issues that arise with respect to theiBagénquiry 17:25 1 I think, our intention.
2 that you have articulated so far. 2 Our intention, in terms of competence, siagply to
3 They are, first of all: is the disputeadfich you 3 try to understand: when Pakistan believesattmaior
4 are seised the same dispute expressed irtdrekis 4 decision of the Neutral Expert is or is noidig, we
5 Request -- now its Amended Request -- fortéation? 5 were attempting to understand whether it mexdte
6 We're not quite sure whether that is one ®ishues 6 whether it had been appealed or not appedlad.we
7 in your mind or whether we are misperceivingni our 7 were not, in that context, thinking back te Baglihar
8 side of the podium. 8 Neutral Expert determination with respectuo@wvn
9 Second, what is the reason that pushedtBako 9 competence.
10 modify the methodology of its calculationrfrohat 10 SIR DANIEL: Thank you very much, Mr Chairmanthink that
11 advanced in the Baglihar proceedings? 11 that's very helpful, and it may make somertwit I'm
12 Third, what implications does this madifion of 12 about to say a little bit beside the poltitmake
13 methodology have for Pakistan's case in these 13 them in any event, just for completeneghink we
14 proceedings? 14 had understood it the way that you havegjastained
15 Then fourth, what are the technical tketfithe 15 it, but we wanted to make sure that we wete n
16 pondage calculation that Pakistan advanc#tin 16 misunderstanding.
17 Baglihar proceedings as a learning exerifisean 17 What may, though, be interesting andulisefd
18 put it in those terms? 18 illuminating to you, before | come to addritgsslight
19 That's the universe of points of enqthigt we've 19 modification in methodology, is to compare tarious
20 taken from your questioning of us over therse of the 20 pondage values in respect of the Baglihant preat
21 last few days. 21 were advanced in and subsequent to thoseqatings, to
22 I will begin a discussion on these issbasI'm 22 actually get a sense of what the changingoatational
23 only going to respond, certainly at the mamem the 23 methodology actually led to or would achieve.
24 first three questions. | will not step itie 24 So first of all, going into the Baglihar
25 technical issues of the calculation at theethef 25 proceedings, India's calculation advancquhasof its
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2(c) and paragraph 15 into the calculadfamaximum
allowable pondage, while using the installepacity of
the plant.

Pakistan, on the other hand, considetdtitbra
paragraph 8(c) criterion is the critical psdon, and
that incorporates the definition of "Firm PaoWia
paragraph 2(i); and that the operational cairgt of
paragraph 15 must be referred to only foiptimpose of
assessing whether the HEP will be capableoding
within the prescribed design criteria.

The constant element in Pakistan's jpositas been
that the pondage is to allow the plant taateeat
firm power. So there is a very clear divitéhe
methodology that Pakistan and India have beploying
or resorting to over the years.

The parties are also in dispute abouteteyance
of load to the calculation of pondage. Irsdigs that
it is entitled to a level of pondage that eiiable
them to meet the demand requirements ofiitliar
electricity grid, and that portion of theddat they
wish to place on the particular HEP in questone of
the reasons why we've been so interestéubin t
guestions from the Court on load.

Pakistan contests this approach. AsbotYorris
and Mr Rae explained, the bespoke definifdifrirm

Page 235

17:26 1 case in Baglihar was for a maximum ponddige 17:30 1
2 37.722 million cubic metres. Pakistan's dation, 2
3 going into the Baglihar proceedings, advaracedse for 3
4 a maximum of 6.22 million cubic metres. Twask the 4
5 big divide between India and Pakistan at #mestime. 5
6 The Neutral Expert's determination inBaglihar 6
7 case settled on a maximum allowable pondage of 7
8 32.56 million cubic metres, so slightly lelsart that 8
9 advanced by India. India was 37.722; the fdéHixpert 9

10 settled on 32.56. So slightly less thandisdibut 10
11 not by much, but still significantly at oddih that 11
12 advanced by Pakistan. 12
13 As Dr Miles will address, the Neutral Exgn 13
14 Baglihar varied India's calculation methodglo 14
15 marginally. And following the Baglihar detgnation, 15
16 India has adopted the Neutral Expert's apprashich 16
17 it maintains today. 17
18 On the basis of Pakistan's simplifieddation of 18
19 maximum allowable pondage that we have plaréegou in 19
20 these proceedings, advanced in the Memt&l, 20
21 Baglihar maximum pondage would have been mifidn 21
22 cubic metres, and that's a contrast to G22ea 22
23 advanced it in our Baglihar submissionsotiver 23
24 words, it was a little bit less: broadly g#mne, 24
25 a little bit less, but not by much. But &isv 25
Page 233

17:28 1 significantly at odds both with India'gi 17:31 1
2 calculation and with the Neutral Expert's detaation, 2
3 which India has now adopted. 3
4 So this then brings me to the first ofisgues: is 4
5 the dispute of which you are seised the saspei 5
6 expressed in Pakistan's Request for Arbimatiénd 6
7 the answer is unequivocally yes. And | expleat you 7
8 will have this very much in mind, because when 8
9 addressed in your Competence Award the evoluti the 9

10 dispute, you addressed many of these exchange 10
11 As | mentioned yesterday, this was adees 11
12 expressly in paragraphs 11.1 to 11.4 of Raks 12
13 Memorial. In the interests of time, | dgrdpose to 13
14 read these into the record, but you will find issue 14
15 addressed succinctly at that point. 15
16 The key takeaway is that the contoutb®f 16
17 parties' respective positions on the calmnaf 17
18 pondage, and what is relevant for purposésabf 18
19 calculation and what is excluded, are essgnti 19
20 unchanged over the years. India does naetos of 20
21 its right to generate hydroelectrical power a 21
22 an exception to Pakistan's right of unresticise. 22
23 India also draws on the definition of iBage" in 23
24 paragraph 2(c) for purposes of its calcutatimd on 24
25 the operational provisions in paragraph IL8raws 25
Page 234

Power" ties the calculation of pondagiéhydrology
of the river, not to the demands of Indiaexgicity
grid.

So once again, we have a very stark divaeeen
the parties.

And indeed, if it was tied to the demaand the
variability of demand of India's electricityidyand
the HEP's place within it, our concern is thdia
would be able to manipulate the pondage cionl as
it saw fit.

In addition, as Ms Rees-Evans explaind¢desend
of her presentation on Tuesday, the evolufdghe
Treaty drafts on this point supports a aeave away
from the relevance of load as part of thedpge design
criterion. And | think that was some of thehanges
between Ms Rees-Evans and Mr Minear.

That the dispute that is addressed iistaks
Memorial is the dispute of which you are agiby
Pakistan's Request for Arbitration is alsmalestrable
by reference to the formulation of Pakistabjgction
to India's approach to pondage from its wegption,
in 1992, in the context of the then propdadlihar
plant, all the way through to its statemdttgection
in the Request for Arbitration, to the waynihich it
is addressed in Pakistan's Memorial.
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1733 1 | won't take you to any of the docuteebut | drew 17:36 1 In the Baglihar case -- and | apptediaat the
2 your attention yesterday, if | recall corrgctltime 2 Court already has this, because it's evident the
3 has gone in a little bit of a blur -- but dryour 3 questions that you put to us -- but in theliBag
4 attention to Pakistan's objection to Indigglhar 4 case, Pakistan premised its operationalisafion
5 proposal on 12 August 1992. That was an exghaf 5 paragraph 8(c) on the idea that it requirattipge
6 correspondence from the PCIW to the ICIW. ST 6 sufficient to allow for constant firm powen; dther
7 Exhibit P-0586. And this was the point at ethi 7 words, firm power for 24 hours a day, 7 dayeeak.
8 Pakistan first set out its objection to Inslia’ 8 That was the basis of the calculation thaid®ark
9 methodology for the calculation of pondage. 9 advanced at that stage: 24 hours, 7 days la wee
10 As | say, | won't take you to that, ie thterests 10 constant firm power.
11 of time, but | do refer you to paragraph hat 11 After Baglihar, as one would expect, Btaki went
12 letter, the 1992 letter. And as you will géen you 12 back to the drawing board; and more partiylan the
13 turn it up, that letter puts forward Paki&gan 13 context of the preparation for these procegsjiwhich
14 objection to India's approach to pondagerims that 14 had been paused for all of those years, akidtan
15 could simply have been cut-and-pasted inkisRen's 15 concluded that there was too much compléxitie
16 Memorial in these proceedings. So from pioét, in 16 calculation that it had advanced previoueshy too
17 August 1992, until today, 32 years laterraleas been 17 much variability in the outcome of the cadtian, to
18 a consistency in Pakistan's view, and indeed 18 make it a sensible approach to the calculatio
19 a consistent opposition of the parties orgtiestion 19 maximum allowable pondage under the Treatyd given
20 of methodology. 20 this appreciation, Pakistan modified the éthogy of
21 So what this shows is that the disputevéoen 21 calculation, informing its revised approacihtoy
22 Pakistan and India on this point is not putis over 22 a legal interpretation of the constructionhef Treaty
23 the fine detail of the calculation but arfasre 23 as well as an engineering appreciation.
24 fundamental dispute concerning the actuahjze= of the 24 Just to illuminate this a little furthénote
25 calculation itself. In other words, the ditpis 25 that one of the challenges with the positiia
Page 237 Page 239
17:34 1 whether the basis of the pondage calounlagi"Firm 17:38 1 Pakistan advanced in the Baglihar proogsdivas that
2 Power" within the meaning of paragraph 8(¢) an 2 it did not produce a fixed and unique pondagee for
3 paragraph 2(i) of Annexure D, as Pakistaneruig, or 3 each HEP. Rather, it produced a range oflgess
4 whether the calculation must take into accthmineed 4 numbers from which a correct figure then fablet
5 to meet a fluctuating load on the plant, rdate 5 selected.
6 paragraph 2(c) and paragraph 15 of Annexursndia 6 As you will have seen from our Memoriaddaas
7 contends. 7 Dr Miles will address with you in some verggpise
8 This dispute persisted through the Bagliteutral 8 detail, one of the driving considerations thathave
9 Expert determination process and in exchabgegeen 9 concluded needs to be at the heart of theletilon of
10 the Commissioners in the PIC subsequentlig also 10 pondage is that it needs to come up withnatreun
11 expressed in Pakistan's Request -- now itsnaled 11 certain for each HEP. Otherwise it justddtrces
12 Request -- for Arbitration, in particular at 12 complexity, uncertainty and dispute.
13 paragraphs 47 to 56, and paragraphs 63 t&64nce 13 There are other reasons for preferringyoedified
14 again, you can see a golden thread runnimg 992 in 14 approach to the calculation, which | needgaointo
15 the exchanges between the parties on thiiqoef 15 now, but we'd be happy to do so. It mayhaé t
16 the calculation methodology. 16 Dr Miles will touch upon them in the courséis
17 This brings me to my second issue, wisictvhat is 17 submissions tomorrow; otherwise we would &eply to do
18 the reason that pushed Pakistan to modify the 18 so and come back to them in detail next week.
19 methodology of its pondage calculation froat tvhich 19 So this brings me -- and I'm about tochate --
20 it advanced in the Baglihar proceedings? lAmate, 20 but it brings me to my third issue, namelpatv
21 first of all, that there is only a relativelgnall 21 implications, if any, does this modification
22 modification in Pakistan's methodology otaddtion in 22 Pakistan's approach have for the calculationaximum
23 respect of the operating presumption in resplenvhich 23 allowable pondage in these proceedings?
24 firm power should be presumed for purposekef 24 The short answer, Mr Chairman, membetieCourt,
25 calculation. 25 is that it has no implications, as you hasf®te you,
Page 238 Page 240
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17:39 1 in Pakistan's Memorial, Pakistan's bedtraost 1742 1 generally speaking, it just would be iesting to hear
2 carefully considered statement of what it sitdoim the 2 perhaps a little bit more about that.
3 correct approach to the calculation of maxinaliowable 3 But I'll let you think about that and lofdfward
4 pondage under paragraph 8(c). 4 to the presentations tomorrow.
5 | add that in reaching this view, Pakistagether 5 SIR DANIEL: I'm sure Dr Miles will be able to ads that.
6 with its internal and external engineeringrisand its 6 And to the extent that there are any dangdlegnents
7 internal and external legal teams, lookedragbevery 7 to that, we can come back to that next week.
8 possible approach that we could possibly deaad, 8 THE CHAIRMAN: Very good. In which case | thinkevare done
9 including that advanced by India and that &tbpy the 9 for the day and we will see you again tomormerning
10 Baglihar Neutral Expert, for purposes of aognip with 10 at 9.30.
11 what Pakistan would consider to be the marsipelling 11 SIR DANIEL: Thank you very much.
12 approach to the interpretation of paragrdph 8Ve've 12 THE CHAIRMAN: Thank you.
13 been very conscious that what we were addgegsu on 13 (5.43 pm)
14 in writing in the Memorial and what we arelagssing 14  (The hearing adjourned until 9.30 am the foifmnday)
15 you on now orally and what we are askingoof is 15
16 a systemic interpretation of 8(c). And martrly 16
17 with the absence of the Respondent, we taaK i 17
18 a guiding principle that we needed to begsous and 18
19 as transparent as possible in coming upauith 19
20 calculations. 20
21 Now | come back to, as it were, the dfiext 21
22 | made at the beginning, and with this | wftise. 22
23 If, Mr Chairman, members of the Court, youlddike us 23
24 to address the technical detail of the Baglih 24
25 calculation in the second round, we woulthégpy to do 25
Page 241 Page 243
17:40 1 so. We would have to work it up, but vee@érthe means
2 to do so, and | anticipate that we would hHaegtime
3 to do so. So if you would find it illuminagror
4 informative for purposes of the calculatioattiou
5 have to undertake, we'd be very happy to dbrtéxt
6 week.
7 That brings an end to my submissions thank you
8 for allowing them to go on at this point, besa
9 | think it's a useful bridge to Dr Miles tormow.
10 THE CHAIRMAN: That's fine, Sir Daniel. Let mest check
11 to see if | have any questions from -- ncstjoas.
12 | will say | think that it was a very péll
13 explanation you gave. And certainly for naytpl take
14 the point that the general approach of Paakitt
15 calculation of pondage has been consistedttheat
16 it's more perhaps the fine detail that hasmghd over
17 time.
18 I'll be interested in hearing the prestons
19 tomorrow. To the extent that you're ablattieast
20 say a little bit about how, if you were tkea/our
21 current approach for calculation of pondaggraodify
22 the fine detalil to a seven-day approach, emehat
23 changes it in any significant way. It soulikis, from
24 what you said, it wouldn't: that for Baglihiar
25 wouldn't make much of a difference. Anchétts true
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