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13:14 1 Monda$ July 2024 14:.09 1 scheme, just before the mid-afternooreeofifreak
2 (2.07 pm) 2 tomorrow.
3 THE CHAIRMAN: Okay. So we are in the second wegkur 3 But | have to say that so far, the bedtptans
4 hearing, and this will be the second round of 4 in terms of timing have gone awry, both for ou
5 submissions by Pakistan. 5 inclination to try and develop responses @stjons
6 I hope that everyone had as good a weekend 6 from the microphone and also obviously yoterest in
7 possible, recognising that that possibilityrhave 7 putting questions to us. So the timing wépdnd
8 been diminished somewhat by the work you Ieddrb you, 8 a little bit on the questions that come.
9 which we can already see in some of the nadgetiat 9 I will take you through the scheme brigfiymake
10 you've recently sent in our direction. 10 one or two comments so that you have a clearese of
11 We also do have a notional sense of timimg for 11 how we propose to proceed.
12 the presentations today and tomorrow, andexse 12 As a preliminary point, Mr Chairman, aidgy when
13 grateful for receiving that. 13 we closed, you indicated that the Court wdnaldhanding
14 So | see Sir Daniel at the podium. Aexe¢ any 14 down questions, and indeed we got those tndzy, as
15 matters we need to discuss before we pelhapsh in 15 proposed. And you indicated that a numbéhnef
16 on your opening submissions? 16 questions would be picking up questionsybathad put
17 SIR DANIEL: Thank you, Mr Chairman. We hope yilhad 17 orally. We have seen that, and we have rib&dn
18 a good weekend, perhaps free from the bunafdresing 18 fact in a number of cases we have answeose th
19 to go over transcript submissions. 19 questions, or at least addressed them failly in
20 There's just one housekeeping pointtlzatds 20 the first-round submissions.
21 that on Day 2 of the hearing, Ms Rees-Evefesred, in 21 So where this is the case, what we pepdo --
22 her answer to the Court's question regartied 948 22 and I'll start this off, but all of my collgaes will
23 water dispute, to a Pakistani publicatioh %52 23 address this as we go through -- is we pmpms
24 setting out Pakistan's position on the histdthat 24 provide transcript references to the placéke
25 dispute. That's transcript Day 2 at pagédir2 24 to 25 transcript where we addressed these poiriteifirst
Page 1 Page 3
14:08 1 page 28, line 9. The correct exhibitnefee for that 14:11 1 round, and then we will add any additi@tservations
2 publication is P-0350. So that's just a eps 2 that may be appropriate. We don't proposaply
3 correction: P-0350. 3 repeat what we've said in the first round.
4 THE CHAIRMAN: Very good, thank you. 4 Following some brief comments on the sehefrour
5 SIR DANIEL: No other housekeeping points from Tfiere 5 submissions, which | will come to in just armemnt,
6 will, of course, be a number of them that coomeorrow. 6 | will turn to some brief -- not so brief newbut
7 | should say that we were expecting thatRederal 7 substantive remarks addressing the followiritiem
8 Secretary of the Ministry of Water Resourcesiiel in 8 questions in my opening presentation, andl lcaime
9 fact be in the hearing today, but he was dethin 9 back to a number of the questions in my cfpsin
10 Islamabad unduly. We expect him to be argigome 10 presentation tomorrow.
11 time this afternoon, so that he will be Herghe 11 So today, what you will be hearing from is
12 closing tomorrow. 12 a response to questions 3, 4(a) and 4(bghvwhisome
13 THE CHAIRMAN: That's fine. 13 shape or form all deal with information-shgri | will
14 No housekeeping matters on our endf tBatis 14 then address question 6, on India's comgiariit the
15 the case, Sir Daniel, | invite you to comneewith your 15 Kishenganga award; and question 13, on wésgdmm.
16 opening submissions. 16 In some cases, we've already respondeddse
17 SIR DANIEL: Thank you, Mr Chairman and membédrthe 17 guestions in a little bit of detail and saill be
18 Court. 18 reasonably brief. But in some cases, fomgia on the
19 (2.09 pm) 19 information-sharing, | think that there i&a amount
20 Second-Round Opening Statement on behalf 20 to elaborate on.
21 the Islamic Republic of Pakistan 21 | will also address in my opening remantw, this
22 SIR DANIEL: You have before you the draft schesheur 22 afternoon, Mr Chairman, your enquiry aboptediminary
23 second-round submissions. And as you wéllfeam 23 partial award addressing question 35(a)d-pamhaps
24 that, we do not expect to use all of the tavailable 24 other elements -- on a more expedited badise
25 to us, and we are likely to conclude, attleaghis 25 ground, first, that such issues could beilsead
Page 2 Page 4
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14:12 1 detached from other elements of the Goantjuiry; and | 14:15 1 longer.
2 second, that it may indeed be helpful, forewid 2 After the lunch break tomorrow, | will neakome
3 reasons, for the party to have early clantyrese 3 closing observations addressing your quest¢eisand
4 issues. 4 7(b), on issues concerning challenges todhgetence
5 Mr Chairman, members of the Court, | expede on 5 of the Neutral Expert. In fact, | think we'addressed
6 my feet for about 60 minutes. It probably Wwbe much 6 those at some length in the first round, Isju$t be
7 less; it could be a little bit longer, depempon your 7 pulling some of the threads together. | ailo
8 questions. | will then hand on the baton roRde, who 8 address question 8 and the first part of quest
9 will be followed in turn by Dr Morris; thatsssuming 9 which [ think is divided into three sentendas, I'll
10 we get through Mr Rae's presentation in tione, 10 just address the first element that is coricgr
11 otherwise Dr Morris will split his presentatibetween 11 Annexure E.
12 this afternoon and tomorrow. 12 I will also address tomorrow in my clasin
13 Mr Rae will focus largely on addressingiaeering 13 Mr Chairman, your five-step scheme to thigisace for
14 aspects of your question on pondage, to geovi 14 applying sources of law and practices.
15 an engineering foundation for the submissibas 15 And then, Inshallah, we assume that MidSAdi
16 Mr Miles will make tomorrow. Dr Morris wilange 16 Murtaza, the Federal Secretary of PakisMimsstry of
17 a little bit more widely across a number ofiry 17 Water Resources, will be here, and he vwokel
18 questions that call for engineering inputabty, 18 Pakistan's case with some brief concludirsgiations
19 those relating to sediment management, agedailesign 19 and a formal reading of Pakistan's final Sabions.
20 issues and the issue of weaponisation. Betiem, 20 So that's the scheme of what we propesetbe
21 Mr Rae and Dr Morris expect to be on theét fer the 21 course of the next day and a half. You sek,
22 remainder of the afternoon. 22 Mr Chairman, members of the Court, that westspme
23 On the schedule as planned, as you &élfi®m the 23 contingency time built in, notably tomorrofteanoon.
24 handout, we anticipate having four substantiv 24 So if timing begins to slip a little bit toder
25 presentations tomorrow, starting with Mr &igtvho 25 tomorrow morning, we hope that we won't beuly
Page 5 Page 7
14:14 1 will address various issues concerningudisata, but 14:17 1 anxious about that, and that there wilbbe of time
2 with special focus on the binding effect oL@mf 2 to make up ground.
3 Arbitration awards and their underlying reasgn 3 So, Mr Chairman, members of the Courth whitat,
4 You didn't address particular written diogs on 4 | propose to turn to a number of your question
5 this aspect of our first-round submissions,itwas 5 concerning information-sharing. And | willdxdss
6 a topic of some discussion across the Costritaek, 6 question 3, question 4(a) and question 4(d),| avill
7 and there are a number of points arising fifoah 7 take those together. | know that they daml§ o
8 discussion which we thought may be helpfyditik up in 8 encompass information-sharing, but they usefddress
9 connection with your question (a) in PO6. Avel 9 some of the same rubiric.
10 anticipate that Mr Fietta will need aroundwab 10 Forgive me if at one or two points I'nirgpto
11 40 minutes. 11 become just a little bit pedestrian abowg, thécause
12 Mr Fietta will be followed by Professore¥h, who 12 what | propose to do is to read into youngcaipt
13 will again address outlets, spillways and g@ointakes. 13 record the transcript references for lastwibat
14 We've taken it that the issues of treatyrjprtgation 14 address these issues, so that when you cacked
15 are well embedded, if you like, in your caogsness, 15 refresh your minds on these points, you'tajof
16 and so we don't have a separate presentatithrat. 16 those references there.
17 Professor Webb anticipates needing aboutid&tes, but 17 So by question 3, you asked:
18 that will again depend on the questionsybatmay 18 "When specifically in the planning stalges the
19 have. 19 information-sharing obligation under Arti&Id(2)
20 She will be followed by Dr Miles, who hélddress 20 crystallize and what categories of informatioust be
21 you on questions of pondage, building on de'R 21 exchanged to make the notification procesmingful ?"
22 submissions this afternoon. Dr Miles's sedpemarks 22 You will find elements of this questiaidaessed at
23 come in at about 75 minutes. But on the iepee of 23 the following transcript references, anduit go
24 Friday, we expect that you are likely to hinis of 24 through them quickly: Day 1, page 199, lirte 7
25 further questions for him, so this may ruittle bit 25 page 200, line 20; Day 2, page 21, line Idatge 23,
Page 6 Page 8
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Page 10

14:18 1 line 12; Day 5, page 225, line 4 to pajé fne 4; 14:22 1 "sites", not just "works".
2 and Day 5, page 253, line 21 to page 2552fthe 2 So in terms of the remit of the Commission
3 Then by question 4(a), you asked whetier " 3 it's focused on cooperation, information excle
4 constraints that exist in the Treaty for thsidn of 4 facilitating tours of inspection in connectieith the
5 a HEP establish an obligation on India wheseliécts 5 works and the sites on the rivers.
6 a site for a HEP"; and "If so, what is thaligdtion?" 6 | then come back to a provision that ydulve
7 Once again, you will find elements of thigstion 7 very familiar with, and that's Article VII,
8 addressed at the following transcript refeeencThere 8 paragraph (2), which we've looked at previpu3lhe
9 are quite a number of them. Day 4, page6,lito 9 article is headed "Future Co-operation”. Aad will,
10 page 9, line 2; Day 4, page 113, line 8 teHL6, 10 I think, be very much aware that the notibn o
11 line 3; Day 4, page 117, line 14 to page li2é,16; 11 cooperation and future cooperation is a Itifrof the
12 Day 4, page 123, lines 4-16; Day 4, page link67 to 12 Treaty and indeed is expressed in the preartiia
13 page 177, line 3; Day 5, page 220, line J3atge 221, 13 "cooperative spirit" animating the partiesxpressed
14 line 4; and Day 5, page 223, line 19 to 2yt 14 in the preamble.
15 line 16. 15 | don't suggest that you call up Articlg
16 | promise you there won't be too manyerafrthese. 16 paragraph (2); you will have the essenceinfyiour
17 Finally, by question 4(d), you asked \uketndia 17 recollection. But I will just go over a nuemtof
18 has "an obligation to provide Pakistan with 18 elements of it.
19 an opportunity to review site selection ntban 19 As you will recall, the first sentence of
20 six months in advance of the beginning oktction". 20 Article VII(2) provides that:
21 You will find elements of this questiaidaessed at 21 "If either Party plans ..."
22 the following transcript reference, and thBy 5, 22 I'm emphasising the word "plans" for tihement:
23 page 253, line 21 to page 255, line 23.h&tstthe 23 "If either Party plans to construct angiaeering
24 last of the transcript references, at leastdw. 24 work which would cause interference withagers of
25 Taking these three questions togethemdestart 25 any of the Rivers and which, in its opiniaould
Page 9 Page 11
14:20 1 with some overarching observations. 14:23 1 affect the other Party materially, it $hatify the
2 The first is that the Treaty contains enbar of 2 other Party of its plans and shall supply siata
3 information-sharing provisions. 3 relating to the work as may be available and@uld
4 Article VI contains detailed provisions éxchange 4 enable the other Party to inform itself of tiagure,
5 of data. This is focused largely on the ergesof 5 magnitude and effect of the work."
6 data relating to the hydrology of rivers anel t 6 Now the reference here to "engineeringkwdrich
7 utilisation of the waters of those rivers. Wo 7 would cause interference with the waters" iregtthat
8 Article VI is not directly relevant to the gent 8 Article VII, paragraph (2) is read alongsitle t
9 enquiry, but it is important, as you'll sequist 9 definition of "interference with the watersuhd in
10 a moment. Article VI also begins to setttime 10 Article |, paragraph (15) of the Treaty, thieh | took
11 regarding the Treaty's approach to informasioaring. 11 you last week. This provides, as you witlalg that
12 Article VIII -- skipping over Article VIfor just 12 "interference with the waters" means:
13 a moment -- Article VIII, which addresses Brermanent 13 "(a) Any act of withdrawal [from the wegg or
14 Indus Commission, provides that the Commisisido 14 (b) Any man-made obstruction to theinfiwhich
15 serve as the regular channel of communicatitn 15 causes a change in the volume ... of thg tlaw of
16 respect to, inter alia, the furnishing orherge of 16 the waters ..."
17 information or data provided for in the Tyeafnd 17 Reading this definition into Article VB makes it
18 this article goes on to provide that the psepand 18 quite clear, in our submission, that thefiatiion
19 functions of the Commission are to estatzisth 19 and provision of data requirements of Artilg
20 maintain cooperative arrangements and to @em 20 paragraph (2) are intended to apply frormtbenent that
21 cooperation between the parties, includingrayst 21 a party "plans"” to construct an engineering«w That
22 other issues, in respect of facilitating soofr 22 is the plain meaning of the words on the page
23 inspection, the purpose of which is "asceirigi the 23 It is also clear that the assessmentabénal
24 facts connected with those works or sitesthen 24 interference is not a matter that is lethi®
25 rivers. And | note here in particular thierence to 25 planning party alone. This also emerges fteersecond

Page 12

6 (Pages 9to 12)

Trevor McGowan

Amended



Day 6 -- Hearing on the Merits, First Phase

ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G & THE INDUS WATERS TREATY 1960
Monday, 15 July 2024

14:25 1 paragraph of Article VII, paragraph (2high | haven't 1 the [design] of a HEP establish an obligatiorindia
2 read to you, but with which you will be faraili 2 when it selects a site for [the] HEP"; andstf what
3 I will come back to the relevance of thisustj 3 is that obligation?"; and finally, whether imthas
4 a moment. 4 "an obligation to provide Pakistan [with apportunity
5 These information-sharing provisions ia th 5 to review [the] site selection more than sonths in
6 Treaty -- Article VI; Article VIII, which deal with the 6 advance of the beginning of construction”.

7 role of the Commission; Article VII, whichftise 7 As an initial point, | note that Articld{2) does
8 substantive obligation to notify and share 8 not specify the kind of information that mbstshared.
9 information -- so these information-sharingyisions 9 Nor does it specify the point at which sudorimation
10 in the Treaty itself are supplemented by ndetailed 10 must be shared. It is cast in general termsl
11 and specific exchange of information provisio the 11 therefore we are quite content to say thatammot
12 annexures. Now | don't propose to undergakeler 12 read into Article VII(2), without more, anligiation
13 review across all of the annexures, but yitidind 13 upon India to share, for example, site choice
14 information-sharing in a number of the anmesu 14 information. So the language of Article Z)idoes not
15 | propose, just for a moment, to focus oneume D. 15 say, "India, thou shalt share site infornmétio
16 Pakistan's Commissioner provided a detailerview 16 It doesn't do that, and it doesn't addresisg.
17 of these information-sharing provisions imarure D in 17 This said, | note that Article VII(2)ashard
18 his written statement and oral evidencewiten 18 obligation. It's not simply a hortatory gaition,
19 statement being at Appendix B to Pakistambtial. 19 an exhortation to provide information. loyides, in
20 As we have seen from his submissiondranad your 20 its black letter, that a party:
21 review of Annexure D, Part 3 of Annexure Ditains 21 "... shall notify the other Party ofjisns and
22 detailed provisions regarding the commuricedif 22 shall supply such data relating to the waerknay be
23 information. For present purposes, the gious of 23 available and as would enable the other Faityform
24 paragraph 9 of Annexure D is the most immbrtd his, 24 itself of the nature, magnitude and effed¢hefwork.”
25 you will recall, provides that: 25 The second sentence of Article VII(2)igny
Page 13 Page 15
14:26 1 "... India shall, at least six monithadvance of 14:30 1 provides that:
2 the beginning of construction of river worksnected 2 "... the Party planning the work shall request,
3 with the Plant, communicate to Pakistan, iiting, the 3 supply the other Party with such data reggrttie
4 information specified in Appendix Il to thisiAexure." 4 nature, magnitude and effect ... of the warknay be
5 And as Mr Shah addressed in his evidenddanday, 5 available."
6 Appendix Il of Annexure D addresses five catégs of 6 So this is not, therefore, a provisiort tam
7 information that must be provided at this pait the 7 simply be dismissed or disregarded as norizuoidze.
8 paragraph 9 point, at least six months befare 8 And as regards timing, although Articlé(2) does
9 beginning of construction of river works. Atfbse 9 not specify precisely when such informatiorstrne
10 five categories of information are: firstadif 10 provided, the clear linkage, we say, betvaeparty
11 location of the plant; second, hydrologicg#tird, 11 formulating plans to construct engineeringksdwhich
12 hydraulic data; fourth, particulars of designd 12 would cause [or be likely to cause] intenfieeewith
13 fifth, other general information. And therpose of 13 the waters", that's the first element; treosd
14 this information-sharing requirement is tihé 14 element, the notification of this developmamd the
15 intended to provide information that will @id 15 provision of relevant information; and thiae third
16 Pakistan an opportunity to review and toeraisy 16 element, that the purpose of this is to "Entie
17 objections that it may have. 17 other Party to inform itself of the natureggnitude
18 So with these provisions in mind, | cdimgour 18 and effect of the work", the clear linkagén®=n these
19 questions 3, 4(a) and 4(d). And just to sanise them 19 three elements necessarily implies that ¢tiéication
20 without going through the transcript refees)chese 20 and provision of information must be timedyenable
21 ask: "When specifically in the planning stdges [the 21 the specified objectives in the article tabhieved.
22 information-sharing obligation under Arti&lé(2)] 22 And | will come back to this to try and make little
23 crystallize and what categories of informatioust be 23 bit more specific in just a moment.
24 exchanged to make the notification procesmingful?"; 24 Now, the Annexure D, paragraph 9 and Agpell
25 whether "the constraints that exist in thealy for 25 information is more granular in terms of tugiin
Page 14 Page 16
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14:31 1 terms of the information that must be pfed, and in 14:35 1 information-sharing obligation under Ali¥/11(2)]
2 terms of the purpose of the information exgeah It 2 crystallize and what categories of informatianst be
3 must be provided "at least six months in adeaf the 3 exchanged to make the notification processimgaul ?"
4 beginning of construction of river works cooteel with 4 In Pakistan's view, this specifically riegs India
5 the Plant"; the information must be the infation that 5 to supply Pakistan with information on workisiet would
6 is specified in Appendix II; and the infornmatimust be 6 interfere with the waters and would materiaffect
7 provided for purposes of enabling Pakistaeveduate 7 Pakistan. There can be no doubt whatevettbat
8 the information, and make any objection that i 8 planning of a run-of-river HEP on the WestRivers
9 considers may be warranted. So it's morefspac 9 falls into this category.
10 all of the details, by contrast with Artiad(2). 10 And it requires that that informatiompisvided at
11 Relevant to your questions, the very fiessegory 11 the point at which India arrives at the posibr must
12 of information required by Appendix Il is @&neral map 12 reasonably be deemed to have arrived apsigqn,
13 showing the location of the site", and relate 13 taking into account good faith -- so it's just when
14 information. And having regard to this psien, 14 India says it arrives at the position, busmu
15 Pakistan anticipates that, were India to Heen here 15 reasonably be deemed to have arrived aotiggn --
16 for this hearing, that India's position wobize been 16 that it "plans to construct” -- that's thegaage of
17 to say that the fact that location informati® only 17 Article VII(2) -- "plans to construct" a rwf-river
18 specified to be provided at this point, at th 18 HEP at the particular site. It is at thahpthat we
19 six months point, implies that such informatheed not 19 say that the Article VII(2) obligation kicks
20 be provided earlier. 20 So what does this mean in practice?
21 Unsurprisingly, Pakistan does not agritie that 21 Mr Chairman, members of the Court, yollinecall
22 putative analysis that India might advancettree 22 that Dr Hayat and Mr Malik's presentationiniyithe
23 reasons. 23 site visit, on 24 April 2024, addressed fiffei@nt
24 First, we say that that analysis woultjnst 24 phases involved in HEP design. This wahein t
25 circumvent but would entirely obliterate the 25 slide 5. And they observed that the "HERgtessually
Page 17 Page 19
14:33 1 Article VII(2) obligation. If informatiomwith that 14:36 1 goes through five phases before constructn
2 kind of specificity only had to be provided gsionths 2 commence". So these are pre-constructiorephasnd
3 before, what then is the purpose of Articl§2)r? 3 the five phases that they identified -- whightake to
4 It would be obliterated. 4 be entirely uncontroversial -- are: first tf the
5 Second, we say that the structure andceoonf the 5 "Project concept"; second, a "Pre-feasibdttydy";
6 Appendix || enumeration of information to beyided 6 third, a "Feasibility study"; fourth, the pezption of
7 makes it quite clear that the requirementovide 7 an "engineering design"; and fifth, the fiatgge is
8 location information as a part of the Appenitlix 8 that of "finali[sing] the project design inrganction
9 information exchange is to properly locate 9 with the contractor”. Those are the five stag
10 geographically the detailed hydrologic, hytia 10 Now Pakistan does not consider that lisdadbliged
11 design and general data that must be proMimeduse 11 to provide site information at the point objpct
12 otherwise there would be no way of knowinwhat that 12 conception or at the point of pre-feasibiditydies or
13 other information related. So the locatigloimation 13 even at the point of feasibility studiesabthese
14 in paragraph 1 of Appendix Il is essenti&digay: all 14 points we accept that India cannot reasortabjeemed
15 the other information that you are requiegdrovide 15 to have formed a "plan” to "construct" anieegring
16 must be linked to a particular site. 16 work, a run-of-river HEP, on a given site.
17 Third, India is subject to broader 17 But at the point at which India commissio
18 information-sharing and cooperation arranges)e 18 an engineering design, it is Pakistan's viewits
19 including as regard tours of inspection talde 19 obligation to inform under Article VII, panagph (2)
20 Pakistan to ascertain "the facts connectéud.wi 20 kicks in. By that point, the planning pracéss moved
21 works or sites on the Rivers". 21 beyond mere conception to the first stages of
22 I'm going to join up the dots, | hopewndSo how 22 implementation. And crucially, at that pairis not
23 do we answer your question? 23 too late for the planning to be revisitedhia light
24 Question 3 asks: 24 of concerns that Pakistan may express. alttise
25 "When specifically in the planning stalges [the 25 engineering design stage that the projeceowould
Page 18 Page 20
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14:38 1 circulate the design to stakeholders dteoto obtain 14:41 1 without influence of such factors as sunk
2 the requisite approvals, but approvals witlyet have 2 costs/additional costs that would accrueapthint of
3 been given. So the process at that poiiftyisu 3 design at a later stage.
4 like, crossing a design watershed. 4 Mr Chairman, members of the Court, | rad¢® --
5 | refer also to Mr Shah's testimony on Keyin 5 just for purposes of, if you like, providinglband
6 which he said that sharing of information bglia with 6 braces -- | note that Pakistan's readingexfeh
7 Pakistan "after completion of the detailedieaering 7 information-sharing obligations under the Tyedso
8 design” would give, in his words: 8 comports with the approach adopted to sudbatfmns
9 "... a brighter chance to converge ordisgns or 9 as a matter of general international law. ‘¥l
10 on the objections raised by Pakistan, rdtieer giving 10 guided and bound by the Treaty, but general
11 just six months to Pakistan and then expgthiat, 11 international law -- particularly contempgrgeneral
12 'Either Pakistan will accept our stance omuilego 12 international law -- says the same thingalolgtwith
13 ahead'." 13 regard to situations concerning potentialrenmental
14 That's transcript Day 1, page 174, [t@24. 14 harm.
15 Pakistan considers that this interpretathe 15 For example, the International Courtustige, in
16 interpretation that I've just advanced about 16 a judgment handed down in 2010 in the Pulisdase
17 Article VII, paragraph (2), is supported hg bbject 17 between Argentina and Uruguay, addressed
18 and purpose of the Treaty, notably by the 18 information-sharing obligations in the comtefx
19 information-sharing obligations under Artit#(2), 19 a treaty that addressed environmental isaues
20 and indeed that those under Annexure D aramend in 20 connection with the construction of pulp séh the
21 itself: they are the means by which the Jreatks to 21 River Uruguay, and it did so in terms thatemtirely
22 avoid conflicts between the parties. ItHars, in 22 consistent with Pakistan's submission ingetspf the
23 other words, in the words of the preambliaéoTreaty, 23 information-sharing obligations under theatye
24 the goal of settling "in a cooperative spiritll 24 Now | note -- this is perhaps our ovdisignaybe
25 such questions as may hereafter arise". 25 we didn't think that we'd be getting to hisnt --
Page 21 Page 23
14:40 1 This sharing of information is alse theans by 14:43 1 but I note that the Pulp Mills judgment@t on the
2 which the Treaty allows the parties to satisfy 2 record of this case. Itis, of course, aiplybl
3 themselves that the obligations of the otlaetypare 3 available award; and significantly, it is eekfed
4 being met. The exchange of information, #ed t 4 expressly in paragraph 450 of the Kishengpagial
5 consideration of the views of the other p#nt it is 5 award. So you have that reference.
6 intended to facilitate, has the purpose obbng 6 So this brings me to the issue of thermfdion
7 adjustments to be made to plans for projesta#is so 7 that is required to be exchanged.
8 that both parties are satisfied that the warks 8 To make the exchange of information megfnin-
9 compatible with the Treaty. 9 this is the exchange of information under detivIl,
10 Now we go beyond just the object and psepf 10 paragraph (2) -- Pakistan considers thatyvaty
11 the Treaty and we say that Pakistan's reaslialgo 11 minimum, the information that must be excleahgassed
12 supported by the principle of effectivendsg must 12 from India to Pakistan, at the point whenglaa to
13 inform the interpretation and applicatiorited Treaty. 13 construct reaches the engineering desigrephasst, at
14 The provisions of information at the stageahpletion 14 a minimum, include: first of all, the intendecation
15 of the detailed engineering design would g¢jine 15 of the site of the plant -- without thas itiot
16 parties an opportunity to endeavour to reaghement 16 useful -- second, the detailed engineerisigdein
17 that India's Western run-of-river HEPs wik mall 17 the form of what's often described in Indiaustry
18 foul of Annexure D far in advance of, for exae, the 18 parlance, "the detailed project report"; t,
19 appointment and mobilisation of a specifiotcactor; 19 a study of alternatives of various desigrthef
20 the commencement and completion of prelingimarks, 20 project on the basis of soundness and ecoaonhgther
21 such as the construction of access roads; the 21 regulatory requirements. Without that bair@imum of
22 development of stockpiles, and so on. Trise again, 22 information, Pakistan is not going to be jmoaition
23 is addressed in Mr Shah's witness staterteits 23 to undertake the evaluation that it is eeditb make
24 PER-1 at paragraph 79. And it would theesfilso 24 under Article VII, paragraph (2).
25 facilitate good faith engagement betweerptites, 25 So with this, | come to a number of faief
Page 22 Page 24
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14:44 1 observations in response to questionsaiy(d). 14:48 1 expressly addressed by the Kishenganga i@ots
2 Question 4(a) asks whether "the consu it 2 decision on India's request for clarificatin
3 exist in the Treaty for the design of a HERagsh 3 interpretation at paragraphs 33 and 34.
4 an obligation on India when it selects afgite 4 Mr Chairman, members of the Court, thisds me to
5 a HEP"; and "If so, what [are those] obligafs}?" 5 your question 6, by which you asked whethdialhad
6 Mr Chairman, members of the Court, | hibfellows 6 acted in compliance with the Kishenganga Copertial
7 from what I've said already, and what we 8aitie 7 award and final award.
8 first round, that Pakistan does indeed conside 8 THE CHAIRMAN: Thank you, Sir Daniel. Since yaiimoving
9 India is under an obligation when it comesite 9 on to another issue now, | thought | would paise
10 selection. India has an overriding obligato comply 10 and see if there are any questions by thebmem
11 with the Treaty, with its obligations undee fTreaty. 11 regarding the information-sharing issuesybatve
12 It is required, therefore, to select a $itg will 12 just discussed.
13 enable it to meet its Treaty commitmentse Gdrollary 13 In that case, | have a couple of questidrlike
14 of this is that India is precluded from chingsa site 14 to put to you about it.
15 that would necessarily lead to a breachsof it 15 So first of all, in terms of the meanaighe
16 obligations under the Treaty. 16 Article VII(2) obligation, | take it that yowould
17 Further, as Professor Webb stated in her 17 agree that, on timing issues, whatever ipdwipg has
18 observations, India cannot, through its ahoicsite, 18 to happen earlier than six months beforetoaction?
19 manufacture circumstances for purposes diliewgit to 19 SIR DANIEL: Yes.
20 advance a necessity argument when it conies to 20 THE CHAIRMAN: | didn't hear you say that, buséemed to
21 compliance with its obligations under, foample, 21 follow from what you said, and perhaps thx¢ géves us
22 paragraph 8(d) of Annexure D. 22 a little bit of insight in that regard.
23 As to the content of the obligations wihard to 23 On the issue of scope of what -- wetipf®" may
24 site selection, it may be simply stated asldigation 24 be the wrong word. On the issue of at whattpn the
25 to select a site that will enable India tmpty with 25  planning process the obligation crystallifesheard
Page 25 Page 27
14:46 1 its Treaty obligations. 14:49 1 you correctly, it's at the point whereigncbmmissions
2 This brings me to question 4(d), on whethdia 2 an engineering design.
3 has "an obligation to provide Pakistan [with 3 SIR DANIEL: Yes.
4 an] opportunity to review its site selectioarmthan 4 THE CHAIRMAN: It strikes me that at that poinetie is
5 six months in advance of the beginning of tration". 5 a particular site that has been identified.y&u are
6 And you'll recall that paragraph 9 of Annexbréas 6 not arguing that the Article VII(2) informatiesharing
7 that "six months" clock. 7 is necessarily triggered when more than deesi
8 This point has already been addressedin m 8 being contemplated, before India settles pardcular
9 observations under Atrticle VII(2). But justdraw 9 location. Is that correct?
10 two threads together here, the interactidwden the 10 SIR DANIEL: | suppose, Mr Chairman, we are tgyto be
11 Article VII(2) information-sharing obligaticend the 11 reasonable and sensible in our approactisto And
12 Article VI11(4)(d) tour of inspection obligain 12 I think as | mentioned on Friday, when, rié¢all
13 requires India to allow Pakistan to reviet® si 13 correctly, you took me to these points again,
14 selections more than six months in advanteeof 14 | identified that really Article VII(2) is dgog to work
15 beginning of construction, as early as thet 15 better when there in fact is a cooperatiwetsp
16 which India provides the information requicetler 16 between the parties.
17 Article VII(2) and then Pakistan requesteua bf 17 As | recall, | also drew attention to fhet that
18 inspection under Article VII(4)(d). So thenfluence 18 in a number of instances, Pakistan find#f itse
19 of those two provisions: India's obligatiorptovide 19 discovering India’'s intent by reference &sprreports
20 information when its plan to construct isstaylised 20 or other public information. This was theeavith
21 at the point of engineering design; and Rakis right 21 regards to the Kishenganga plant, | thinkiaity
22 to require a tour of inspection under 22 back in 1988.
23 Article VII(4)(d). 23 Were the Treaty to be working well, httour
24 To conclude on this point, Mr Chairmarenmbers of 24 position would be that when India is begigrtio
25 the Court, | note that the issue of sitectiele was 25 looking at sites, it may come along to Pakisind say,
Page 26 Page 28
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14:51 1 "We're looking at sites along the KishemgaNeelum 14:54 1 a study of alternatives of various desifribe
2 River or along the Jhelum or along the Cherfdfs is 2 project on the basis of soundness and ecoaochpther
3 obviously also going to have potential impiicas 3 regulatory requirements.
4 downstream. Let's approach this cooperativéiiow so 4 So | think our expectation is that whetoitmes to
5 far, that hasn't happened, or at least it'hasn 5 the Article VII information and India must deemed to
6 happened since 1992. 6 have crystallised its plans to construct,usthave
7 We are also mindful that India must haletitude 7 done so on the basis that it has actuallyidered
8 to explore and consider and rule out forffsal it 8 other alternatives. And that would then lgeghint at
9 may not be appropriate for Pakistan to bedfrbin 9 which it would come to Pakistan and say, "L oo&'ve
10 right, for example, at the pre-feasibilitymo And 10 considered this alternative upstream, wewsidered
11 we are driven, | have to say, by the textloét 11 that alternative downstream. We know that th
12 Article VII(2) says. It says: 12 alternative downstream, because of the tepbyr may
13 "If either Party plans to construct angieeering 13 allow desanders to be easily constructed.irBiact,
14 work ..." 14 what we are proposing to do is to constrpstream,
15 And as we have considered it, in thetliglthe 15 to sink a little bit more cost into it andptat the
16 five stages before one gets to construdtiseemed 16 desanders underground”. Now that may bkitiokof
17 to us that "plan[ning] to construct” crystak at the 17 discussion that's going to be more usefoktbad
18 point where India has moved beyond feagpbilihere 18 between India and Pakistan, because Intialdng
19 it may, of its own motion, simply have rulaat various 19 will have moved beyond just, "Oh, we've goidea to
20 sites, to the point of engineering design. 20 put a site in this particular location”.
21 Now I'm perfectly willing to accept --chindeed, 21 But as | say, this really does dependawd faith
22 I think this was the tenor of my submissions 22 on India's part. And it may be that planrtimg
23 Friday -- that it may very well be that at th 23 construct actually does go back at an egrtient, to
24 feasibility stage, or even perhaps at the 24 feasibility or pre-feasibility, because theray be
25 pre-feasibility stage, if, if you like, withindia's 25 a policy directive -- | mean, who knowshere may be
Page 29 Page 31
14:53 1 planning this becomes a done deal, trats e point 1455 1 a policy directive that in a particulagion, there is
2 at which India needs to consult. 2 a political decision that a site will go there
3 So it's when the party plans to construct. 3 regardless. At that point, India needs toetworus.
4 THE CHAIRMAN: | suppose the reason why | askegldhestion 4 THE CHAIRMAN: So last question: | thought | hegiml say
5 was: in the midst of last week's submissitirese was, 5 that basically the point in time when the infation is
6 on more than one occasion, the propositiorigratard 6 required under the Article VII(2) approachvisen India
7 that: at a particular site, India might sag/ell, 7 commissions an engineering design.
8 because of this particular location, we neediot 8 SIR DANIEL: Yes.
9 a low-level outlet", to which | thought | s&®akistan 9 THE CHAIRMAN: But then | thought | heard you simat the
10 representing to us, "Well, what if theresita 10 information to be exchanged at that poiet detailed
11 upriver that could be used, a smaller danmnanadeed 11 engineering design, also known as a "detailejct
12 for the outlet?" 12 report".
13 If that's the kind of conversation thegeds to 13 So | was a little bit confused. Are ygaying the
14 happen, can that happen in the context of whave 14 engineering design has been commissionefdraddced,
15 just presented to us? It may be it can. bddjm 15 that's the point in time, as opposed to wienare
16 conceiving of the "site" as being a bit t@orow, and 16 about to develop the design?
17 that actually it can be a stretch of therriveere 17 SIR DANIEL: 1 think probably, Mr Chairman, | waging
18 there's possibilities to happen. 18 insufficiently precise there. And maybejit'st
19 SIR DANIEL: No, I think, Mr Chairman, the answeryour 19 a question of how the Indian engineeringdegign
20 guestion actually perhaps lies in what wigleatified 20 process will be undertaken.
21 as the information that must be providedhat point. 21 It can't, self-evidently, be at the p@htvhich
22 Because you'll recall that | identified thoegéegories 22 the engineering design is complete, donedaatid,
23 of information: one was the intended locabbithe 23 blessed, and the next stage is constructimksy
24 site; second was the detailed engineeringds the 24 because that would effectively take it itite t
25 form of the detailed project report; andtthied was 25 paragraph 9 decision. It may be that itigle bit
Page 30 Page 32
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14:57 1 too early to do it at the point at whickliaistry of 1 demonstratives that you now have.
2 Water Resources official says, "Well, we et/ 2 Just by way of framing this, the KHEP weggortedly
3 commission an engineering design". 3 commissioned on 19 August 2018, when Indiamér
4 And | think the language then comes back t 4 Minister Narendra Modi inaugurated the project
5 Article VII(2), which says India: 5 There are two key issues concerning Isdia’
6 "... shall supply such data relating ®work as 6 compliance with the Kishenganga Court's awardis
7 may be available and as would enable the étaegy to 7 decisions that we need to consider. Theifirst
8 inform itself of the nature, magnitude ancteffof the 8 India's compliance with the Court's prohilsitam
9 work." 9 drawdown flushing, which is addressed in #@sigl
10 And it may be -- and indeed it should-tthat 10 award -- | think it's Decision paragraphs\Bhie
11 this provision of information requiremennis simply 11 Partial Award -- and also in its Decision on
12 a one-shot exercise: India provides all tifiermation 12 Clarification. The second is India's comptia with
13 as it has available, and then next weeksitrhare 13 the minimum flow/environmental flow requiremte which
14 information, but it says, "Well, we've alrggmtovided 14 are addressed in the Court's Final Awarddnigon
15 you with information". 15 paragraphs A.
16 So it's going to be at some reasonalite, po 16 Let me deal with the issue of drawdowstiing
17 | think, along that engineering design canim. |t 17 first, because | can deal with that morelduicThe
18 may not be the very first moment, it certaimbn't be 18 only thing | can say at this point is thédaling.
19 the very last moment, but it's going to beeehere 19 From Pakistan's downstream monitoringifean has
20 where that information becomes availablewsgdul to 20 not detected that India has so far undertakgn
21 the other party. 21 drawdown flushing, any empty flushing of Ki¢EP.
22 THE CHAIRMAN: Well, that's fine. I'm just beag in mind 22 Whether India wishes to keep open this piisgiis
23 your hope that we'll be relatively granufaour 23 not clear. But what is evident is that India
24 guidance. 24 undertaking drawdown flushing of its WestRiver HEPs,
25 SIR DANIEL: Yes. 25 in contravention of the Kishenganga partiedra. And
Page 33 Page 35
14:58 1 THE CHAIRMAN: And it seems to me that it midie useful to| 15:01 1 the clearest example of this is Indiatemeflushing
2 know if you have a particular view on wherétia 2 of Salal, to which Mr Shah referred in hisdevice,
3 continuum that might reside. You don't needrtswer 3 which was plainly in breach of the 1978 agreetnthat
4 it now; tomorrow would be fine. Or you jusale it as 4 agreement having been concluded under thesfrank of
5 it is, and leave it to the Court to consider. 5 the Treaty.
6 SIR DANIEL: We will think about that further. e happy 6 It is also clear that India's design & KHEP,
7 in principle, of course, to leave it to theu@o But 7 with orifice spillways below the dead stordgeel,
8 if there's further guidance that we can givehat, 8 would enable India to undertake drawdown fhugh
9 we'll come back and do that tomorrow. Soghedry 9 should it choose to do so. So the sword oh@zes is
10 helpful. Thank you, Mr Chairman. 10 hanging over Pakistan's head.
11 THE CHAIRMAN: That's fine. Please proceed whemeou're 11 So | then turn to the issue of the mimmflow
12 ready. 12 ordered by the Kishenganga Court in its favedrd.
13 SIR DANIEL: Thank you, Mr Chairman. | note that 13 This is at Decision paragraphs A(1) and {Zhat
14 | immediately have been in breach of my amwe imits, 14 final award. And by those decisions, Indigeiquired
15 as we're almost approaching the hour angjtive 15 to release a minimum of 9 cumecs flow doveastr of the
16 a little way to go. But as | say, we've ok, and 16 dam -- so that's downstream, 9 cumecs -ndghe need
17 | don't feel overly stressed about that a@spec 17 to balance power generation with environnieme other
18 So this brings me to your question 8yhich you 18 downstream uses. And that is when the infibthhe dam
19 ask whether India has "acted in complianctke thie 19 site meets or exceeds this magnitude. linfh@wv at
20 Kishenganga Court's Partial and Final Awasithey 20 the dam site is less than 9 cumecs, Indigigired to
21 relate to the KHEP". And you will find elente of this 21 release 100% of the inflow downstream ofcidue.
22 addressed in Mr Shah's testimony at trartdogip 1, 22 Now if we may have the screen, pleasauldwe
23 page 185, lines 2-19. But let me give yoatlaer 23 turn the screen on, please, for exhibitsanklyou.
24 fuller response, because we do have a feligronse to 24 Megan, perhaps you could just focus on the to
25 give you, including through the exhibits and 25 flowchart, if you could enlarge -- are youeaio
Page 34 Page 36
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1

Page 38

15:03 enlarge it, so you focus on the top hialhat page? 15:06 1 that the downstream flow from the KHEPoasrthe
2 You now have a number of new exhibits guato 2 Line of Control was less than 9 cumecs duttiregperiod
3 this issue, and notably Exhibits P-642 to B-6%here 3 from October 2021 to March 2022; in August208
4 are also other documents that were alreatheirecord 4 September to October 2023; and in January.282d
5 addressing this issue. The relevant exti®h44, is 5 this is what is shown by the table and theréig in
6 on the screen now, and there is a demonsrnatinch 6 front of you: the number of hourly instanced a
7 | believe you have: something that looks that 7 corresponding number of days is given in #éet and
8 (indicating), a three-page demonstrative. tHasbeen 8 the flow is shown in the figure.
9 handed out? | believe it's attab 17. Ykayo So 9 Now, there is some additional informatidrich
10 the demonstrative speaks to the exhibitstioatthe 10 India has provided, which you'll see on the
11 screen, and let me take you through the dsimative. 11 demonstrative but again | won't go througtietail,
12 Pakistan is not in a position to gaugefiibw of 12 which is river flow information which is suml by
13 the Kishenganga-Neelum River at any poirindia's 13 India from its own gauging stations. Anctloa basis
14 side of the Line of Control, either upstream 14 of India's data, Pakistan has been ableterrdime
15 downstream. So what Pakistan is able to tooisi 15 that the inflow into the Kishenganga planswaly less
16 limited. The only information available tak#stan 16 than 9 cumecs on five occasions over theseafrthe
17 remains that provided by India either undeicke VI, 17 period 1 January 2020 to 31 August 2023, isi¢che
18 paragraph (1), to which | drew your attenganlier, 18 last date on which India provided information
19 which is the information-sharing in relatiorthe 19 Taking these together, it shows thaaat there
20 hydrology of the river and the use of theargtand to 20 have been a considerable number of occaisianisich
21 monitor the inflows that enter Pakistan drasthe 21 the flow of the water from the Kishenganganphas not
22 Line of Control. WAPDA -- which is PakistaiWater and 22 complied with the Kishenganga final award.
23 Power Development Authority -- has a surfaeger 23 The PCIW has raised these issues formétltyhis
24 hydrology project which you'll see referredrt the 24 Indian counterpart in correspondence -- yse# that
25 demonstrative, which has located two obsiemvat 25 indicated on the demonstrative -- first &f ddited
Page 37 Page 39
15:05 1 stations: one along the Neelum River, lviggust 15:08 1 17 June 2022, at Exhibit P-217, and 8eSeiper 2022,
2 a little bit further downstream when the Neeis 2 P-219; to which the Indian Commissioner resjgonon
3 flowing fully in Pakistan; and one just abdkat, 3 7 October, P-642, in which he asked for ttta dathe
4 along a tributary that flows into the NeeluiaeR, to 4 Karimabad and Taobut for the period 2018 2220
5 allow Pakistan to undertake a calculation lshtwaters 5 Although the PCIW provided the data in corossfence
6 of the Neelum River are in fact flowing frohet 6 dated 18 November 2022, at P-643, and the Reged his
7 Kishenganga plant into Pakistan. 7 Indian counterpart to arrange a site vidiat's
8 You'll see the detail set out on the destrative, 8 under Atrticle VIII, paragraph (4)(d) -- no fier
9 and | won't go through all of it closely. Bayt 9 response was received from India.
10 undertaking a calculation based on thesegawaging 10 So our position is that India has histly, at
11 stations, Pakistan is able to calculateltvesfof the 11 various points, been in breach of the mininfiom
12 Neelum River into Pakistan at the Line of Gan 12 obligations derived from the Kishenganga awar
13 These are automatic gauging stationshtnzg been 13 | note also, as a separate but relatémthat
14 operational since 1 November 2018, so thats 14 the PCIW, in recent years, has emphasiskis fodian
15 shortly after the Kishenganga plant becanesational. 15 counterpart on numerous occasions the impeetef
16 The gauging is specifically for the purpoke o 16 an inspection by Pakistan of the arrangenmeatie by
17 monitoring whether or not the quantum of fiovo the 17 India at the Kishenganga dam to enable Rekist
18 river, immediately after it crosses the Lafi€Control 18 verify the release of minimum environmenl@ahvé in
19 from the Indian side, is in accordance with t 19 accordance with the Kishenganga final awawld | will
20 Kishenganga final award; that's Decision A(Ihe 20 simply identify for you -- but they're all dme
21 frequency of the data that Pakistan colliedturly 21 demonstrative -- various of the exhibitst'tha
22 data. And since 1 November 2018 until 9 20194 -- 22 Exhibits P-188, P-202, P-203, P-208, P-262]®,
23 that's just a few days ago -- WAPDA has cudie 23 P-211, P-212, P-213 and P-214. And as ybueeall,
24 49,872 readings from these gauging stations. 24 I'm sure, very clearly from the competencasgh India
25 On the basis of these data, Pakistaitbasfied 25 not only refused to allow a tour of inspectawver all
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15:10 1 of these ten years or more, but indeeid ingtariably 15:14 1 THE CHAIRMAN: I highly doubt that, Sir Danie{Pause)
2 did not even bother to reply to the PCIW cgpandence. 2 SIR DANIEL: So as | have addressed previouslgidis
3 With that, Mr Chairman, members of the €duurn 3 designing for the more than 5,000 large ddmasit has
4 to the issue of weaponisation, which I'm gdimge 4 countrywide, not for the 201 that it has coreted or
5 able to address very briefly, and | hope | ‘tdetain 5 has planned for the Western Rivers. Andaipigarent
6 you too much longer. 6 to Pakistan that the Treaty constraints oralad
7 So this brings me to question 13, which yo 7 Western Rivers projects are an irritant tadribat
8 described as the issue of weaponisation. bjritiis, 8 India would prefer to circumvent, to avoid sanply to
9 you noted that "Pakistan has expressed a wonce 9 disregard.

10 regarding the potential weaponization of HERthe 10 And as | observed as a general mattdraan

11 Western Rivers through increased controllstideage”; 11 Professor Webb has addressed in the partitudia

12 that Pakistan "has also expressed the viatiritlia is 12 has now for decades been presenting Pakigiaione
13 simply using 'off the shelf' design principlaot 13 largely standard design for its HEPs, arsl thi

14 tailored to the design restrictions of thdus Waters 14 off-the-shelf approach has been the subject o

15 Treaty". And having regard to this, you akWéat 15 discussion in PIC meetings.

16 Pakistan "understand[s] to be India's mativefor the 16 And | pause here just to note thatdpise

17 HEP designs [that] it has proposed for sitethe 17 significant, we consider, that India has ofniver

18 Western Rivers", and "What evidence suppRatdstan's 18 HEPs on the Eastern Rivers, and the desigxaistly

19 understanding of India's motivations". 19 the same as the run-of-river HEPs on the &eRivers.
20 Just to come back, for the sake of anclea 20 So it appears to us that when India comdssan for
21 transcript for you, you will find elementsresponses 21 the Western Rivers, it's not making any ddjests for
22 to these questions at the following longadfst 22 Treaty purposes, to adjust its Eastern RM&RB design
23 transcripts, so I'll just go through themoty: 23 to cater for the Treaty constraints under the

24 there's Day 1, page 44, line 21 to pageid® 118; 24 Western Rivers.

25 Day 1, page 87, line 20 to page 88, linedy D, 25 Two examples will suffice of where this

Page 41 Page 43

1 page 217, line 12 to page 220, line 18; Dapade 4, 15:15 1 off-the-shelf approach has been the stubfec

2 line 19 to page 5, line 4; Day 4, page 224i8-11; 2 discussion in PIC meetings.

3 Day 5, page 221, lines 7-17. 3 The first is the example that | took youast

4 But | note as well on Day 4 that Profes&febb's 4 week, of the 90th meeting of the PIC, whicls wanvened
5 submissions addressed at some length thedtyipidian 5 especially to discuss Baglihar. If memorywesme, it

6 HEP design", and this was in conjunction wlithimages 6 was in 2004. This was Exhibit P-544 at paaphs 6.1.3
7 provided on her slides at slides 19, 42, @G and 7 and 6.2.3, in which the Indian Commissionatest in

8 this is PHM-12. 8 terms that its Baglihar plant design was adsted

9 As this recitation of transcript referesice 9 Indian design, it was "not an exception”. And
10 indicates, we have already addressed thigiqnen 10 Pakistan's Commissioner then responded nibtiaighe
11 some detail in our first-round submissioms} bam 11 Treaty had placed restrictions on the desigh
12 therefore going to confine myself only to onéwo 12 operation of run-of-river plants on the WastRivers,
13 brief points of observation. 13 and that a standard design that did notita&e
14 As | have addressed, India is desigrongiie more 14 account India's treaty obligations was noeptable or
15 than 5,000 large dams that it has in thetcpumot 15 not appropriate.
16 for the 201 that it has constructed or hasrgd for 16 The second example is the 111th PIC mgeiind
17 the Western Rivers. It is apparent to Pakigtat the 17 that's at Exhibit P-25 at paragraph 29, which
18 Treaty constraints on India's Western Rivers 18 Professor Webb also referred to in her shdést's
19 projects ... 19 PHM-12 at slide 20 -- in which the Pakistamtnissioner
20 THE CHAIRMAN: Just a moment Sir Daniel. | thinke should 20 for Indus Waters observed that:
21 go ahead and close the windows, unfortunately 21 "... despite the fact that clear guidediare
22 SIR DANIEL: | note that previously there was lapige, 22 provided regarding sediment management itilgagnd
23 which was attributed to appreciation of Psste Webb's 23 Kishenganga ... yet India keeps on propaséep
24 submissions. | presume that the noise cofrong 24 orifice spillways in its designs."
25 outside is not horror at my submissions! 25 Mr Chairman, members of the Court, tkidrasses
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15:17 1 both motivation and evidence, the twospaityour 15:19 1 the parties could be notified to this effencluding
2 guestion: a simple disinclination on Indizst fio 2 on the likely timing of such a preliminary palr
3 observe its Treaty obligations when it conoes t 3 award, as this would almost certainly be vetgvant
4 Pakistan. It is too bothersome and too bisuiee to 4 to the parallel Neutral Expert proceedingsmeints of
5 India, and India prefers simply to build, biyibuild 5 the timing of which are in the public domairdan the
6 on the Western Rivers. 6 record of these proceedings.
7 But beyond this is also what Pakistan giees to 7 And if you do decide to proceed in thisymer, you
8 be India's policy imperative of wishing to apriate 8 may also wish to consider whether it woulchbeessary
9 more and more of the waters of the Indus BaShis is 9 or appropriate to your analysis and conclusmmthe
10 evident from India's approach to the stoppiripe 10 question 35(a) issues for you also to unpack
11 flow of the Eastern Rivers and its approaefatds 11 elaborate on the general duty of mutual retsgoed
12 maximising the storage of the run-of-riverR$ton the 12 comity which you addressed in PO6, apart fitsm
13 Western Rivers, in the face of efficient affdctive 13 implications for the organisation of the estjve
14 design possibilities that would enable Iridiabserve 14 proceedings. This is an immensely imponaniciple
15 its Treaty commitments. 15 and one that would no doubt benefit fromkierrt
16 India is doing what many -- not all, lattat many 16 elaboration, including for the benefit of the
17 upper riparians do or want to do: namelgxXporopriate 17 Neutral Expert.
18 the water as it passes through the ternitoder their 18 Mr Chairman, members of the Court, tloaictudes my
19 control. But the very purpose of the Industés 19 opening submissions for today. | will belbammorrow
20 Treaty was to avoid this by dividing the wslteds. 20 to close Pakistan's case. In the courdeadf t
21 Mr Chairman, members of the Court, | cooney 21 closing, | will address a number of the other
22 final very brief observations, which is signf 22 questions -- questions 7(a) and (b), questiand the
23 address the point, Mr Chairman, that yoledhen 23 first part of question 9 -- and | will alsddaess,
24 whether it would be useful and appropriatete Court 24 Mr Chairman, your five-step scheme on theisece for
25 to give a preliminary partial award on the 25 applying sources of law or practice.
Page 45 Page 47
15:18 1 question 35(a) issues. 1521 1 I note that we are not quite at the-afternoon
2 Pakistan agrees that a preliminary paatiard on 2 break, but getting there. Mr Chairman, withiry
3 such issues would be helpful, and that thesees 3 indulgence, it may be a good opportunity keta break
4 could be readily bifurcated from the remainijugstions 4 now, so that Mr Rae, when he comes to theapione,
5 of which the Court is seised. 5 will have a clear run, rather than being inteted
6 This said, | note that there may be alfimeto 6 ten minutes after he starts.
7 be drawn between the issues that might ugdjell 7 THE CHAIRMAN: We may make our way all the waythe break
8 addressed in such a preliminary award andlotecat 8 time with questions for you, Sir Daniel! lee turn to
9 a preliminary stage substantive questionsritagt be 9 my colleagues to see if there are any quesfiom
10 caught up with other matters. 10 them. If not, | have a couple for you.
11 There may equally be considerations @thér, in 11 SIR DANIEL: Just to take us up to the break.
12 the event that question 35(a) were to bedated and 12 THE CHAIRMAN: Could you indicate where, in the
13 to be the subject of a preliminary awardhsarc award 13 presentations to come, the questions reltitige
14 may warrant a revisiting of questions thatehalready 14 relevance of Annexure E will be addressed?
15 been addressed in the hearing; and | raisse twith 15 SIR DANIEL: Yes, I'm going to be addressing thas
16 you, | think, when you put the point to mst haveek. 16 closing tomorrow.
17 But both of these are speculative poagajnst 17 THE CHAIRMAN: | raise that because | do thinkré is some
18 which Pakistan considers the Court wouldfitsz=well 18 connection with the weaponisation issue,latuh't
19 placed to guard. Itis simply to say thdbke 19 know if it's helpful for you to hear a litttét about
20 handing down such a preliminary partial aywtre Court 20 that now as you prepare for tomorrow?
21 would have to reflect with care about thesfiae 21 SIR DANIEL: You mean hear from you some of tbeaerns
22 implications of such an award for that pathe case 22 that are in the minds of the Court abouthat
23 which still remained to be addressed. 23 THE CHAIRMAN: Yes.
24 Mr Chairman, members of the Court, if@wrt does 24 SIR DANIEL: I'd be very happy to do so. If igessible
25 resolve to proceed in this way, it would bépful if 25 to do so -- and that may simply be a question
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1522 1 bandwidth -- it may be that we will beeatd address 15:25 1 on in the Neutral Expert proceedings a@rtiicipate

2 the Annexure E questions tomorrow mornindyeathan 2 how the Neutral Expert might deal with thasses,

3 just in my closing. 3 it seems to us that that is a very importainiciple

4 | should note that Dr Morris, in his pneisgion, 4 that would merit unpacking in any event. Amsbfar as

5 either later today or perhaps now more liketyporrow 5 the Court has itself tied that general dutiht

6 morning, will also be addressing the questifns 6 conduct both of this Court and of the Neutrgbert,

7 weaponisation that you've asked from an eeging 7 it may be that you consider that further gogdaon

8 perspective. 8 that would be helpful.

9 So, Mr Chairman, I'd be obviously very pnajo take 9 THE CHAIRMAN: Are you in a position to indicate the
10 your guestions now; you could also save thetih 10 Court Pakistan's position as to why the NeéExrpert
11 you've heard Dr Morris. That depends on ydichever 11 may not be competent in all or in some resflec
12 you think is going to be most efficient. 12 SIR DANIEL: I am not in a position to addressity way
13 THE CHAIRMAN: | think perhaps it's best to hdfem until 13 either the detail of our paragraph 7 chakemgthe
14 we hear Dr Morris. And perhaps some backfarttl with 14 detail of India's argument. And | think waeva been
15 him -- hopefully it happens today -- mightegiyou some 15 not just going up to the line but have beeny ¢lear
16 further thoughts for tomorrow. 16 that we stayed on one side of the confidéytiane
17 SIR DANIEL: Thank you. 17 when it comes to those issues.

18 Mr Chairman, just as you speak, two [godaime to 18 But what | can say is that it is absdjubtear
19 mind. First of all, | expect that it's noery 19 and beyond doubt that the Neutral Expert etemze is
20 unlikely that Dr Morris will get on today.uBthere's 20 defined by two paragraphs in the Treaty.
21 also a possibility which no doubt you careres to 21 One is paragraph 11 of Annexure D, wikiys that
22 yourself, and that is that if you wish, aftez close 22 in the event of a -- I'm not quoting it, just
23 of the hearing today, you may wish to sensluse 23 paraphrasing -- but in the event of a dispute the
24 further written questions, if you want tostallise 24 information that's provided in respect obaipular
25 those points a little bit more closely. 25 plant, that matter may be referred to onetlver of
Page 49 Page 51
15:23 1 THE CHAIRMAN: So let me turn now to the isaiféhe 15:26 1 the dispute settlement mechanisms undane\rx.

2 preliminary partial award. You said that ight be 2 And then we have paragraph 1(11) of Anreky

3 helpful, and that it may be relevant to theitxé 3 which says "Questions" -- so this is the Nadutr

4 Expert proceeding. Can you be a little mpex#ic as 4 Expert's competence -- "Questions arising utie

5 to why it would be helpful in that context? 5 provisions of", inter alia, "Paragraph 1Dbf..

6 SIR DANIEL: Mr Chairman, | suppose that | canfamm 6 Annexure D".

7 the public record of the Neutral Expert pratiegs 7 So the task that the Neutral Expert welffaced

8 that's on the record of this case and postedeoPCA 8 with -- and this you can simply surmise frdra fact

9 website. 9 that Pakistan has brought a competence challerthe
10 You will know, and as | addressed in apgrthe 10 task that the Neutral Expert will be facethvis
11 Neutral Expert is, if | can put it this way the 11 determining what comes within the scope cagiaph 11
12 middle of a competence process. Both Pakéstd India 12 of Annexure D and paragraph 1(11) of Annexure
13 have filed submissions on competence; thatagraph 7 13 Now, you will also have seen from thelilp
14 of Annexure F. He has convened -- agaithemublic 14 available documents from the Neutral Expeatgeding,
15 record -- a third meeting of the Neutral Bxpa 15 notably the supplemental rules and the weikdule
16 10 and 11 September to take place in frohtrof in 16 which has been published, that the NeutrpeExas
17 which oral arguments are going to be madibain 17 organised his proceedings in a particular, weth
18 matter, and then he will obviously delives hiews on 18 a cadence of certain specified dates andenca of
19 that. 19 identified steps without specified dates.

20 We note, as I've said now and as | saitveek, 20 | think that's probably all that | catys@ stay
21 that the principle that you addressed in BQbGe 21 safely on the line of confidentiality.
22 general duty of mutual respect and comitypsinciple 22 THE CHAIRMAN: I certainly don't want you to syracross
23 that you tied both to your conduct of thecperdings 23 that line.
24 and the Neutral Expert's conduct of the prdiceys. 24 The reason | asked the question was:thying to
25 And while | don't presume to address whatiesn going 25 assess why it's helpful in the context ofilesitral
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15:28 1 Expert's work in the near term. And érss to me that 15:31 1 He also relied on load. And as | saigou on

2 if there was in, say, the Baglihar determoratr in 2 Friday -- and it's a point that we'll comelbazagain

3 the Kishenganga partial or final awards some &f 3 and again if we need to -- the pondage cdlonlés

4 discussion of the competence of a Neutral Exiet 4 calibrated on the hydrology of the river. Yaannot

5 one might then wonder: is there res judicata o 5 have a pondage calculation under Annexureabigh

6 precedential effects that flow from that? Thean 6 rooted in installed capacity or that is rodted

7 begin to see the value in having a partiardram us 7 India's statement of load, because it woldtijuake

8 on this issue of res judicata effects. Buegithat 8 the entire exercise unreal and unbearable.

9 my own reading of those decisions is that tfeerally 9 Now without for a moment saying anythibhguat the
10 don't address the issue of competence di¢iral 10 content of the Neutral Expert proceedinggoif had
11 Expert, it wasn't immediately apparent tovwhg 11 issued a preliminary partial award on thefbf
12 it would be helpful. 12 Baglihar, the effect of the Neutral Expert
13 Now, that's different from your point abo 13 [Determination] on your proceedings, that laddwave
14 addressing perhaps a general duty of reapeatomity 14 changed the nature of our case. And | thinkcan
15 between the Neutral Expert and the Courtrbftfation. 15 draw conclusions from that.

16 So I'm parking that momentarily and just agkinore 16 THE CHAIRMAN: So a last question on this andthee can
17 about the other issue. 17 take our break.
18 SIR DANIEL: Mr Chairman, let me perhaps sortexct to it 18 Assuming it is helpful in the contexttioé Neutral
19 this way; but in doing so, let me say quiéady and 19 Expert proceedings and other matters as we fooward,
20 for the record that in the observations khatjust 20 and further taking for granted the Court teike the
21 made, this is Pakistan reacting to a quettiainwas 21 time it needs to issue a well-reasoned avigttere
22 raised by the Court. We did not put in doalf 22 a particular point in time where it wouldtgpful, no
23 submissions or in our oral statement a réqagke 23 later than this point, to have such an award?
24 Court to make a preliminary partial awarad. v were 24 SIR DANIEL: Mr Chairman, | don't think that Itaay that,
25 responding there. 25 partly because we don't know how the Nexalert is
Page 53 Page 55
15:30 1 But let me address your questionénfafiowing 15:33 1 going to address competence, partly beosagon't

2 way. Let's assume for the moment that thisrCwad 2 know how you are going to come out. | meau, may

3 issued a preliminary partial award on thedetB5(a) 3 come out in your award completely againstwsch may

4 guestion six months ago. The nature of cemgihgs 4 cause us all to rethink. We don't have angesen the

5 would have been very different; or, if notywer 5 public record of the timing of the subseqy#rdses in

6 different in terms of some of the substanchef 6 the Neutral Expert's work programme: theylrevatten

7 interpretation of paragraph 8, will have beery 7 into the public document as "TBD".

8 different in terms of the reliance that we Intigave 8 We are resolved here, in coming to yane | said

9 been able to place on the Kishenganga awdardver 9 this openly on the very first day -- that yghould
10 we approached the Baglihar decision. 10 take as much time as you need, because tire Hvat
11 We have made it absolutely plain to youe are 11 you will give is an award of systemic intetation
12 not sort of hiding the parcel here in anypshar 12 which goes beyond Baglihar, it goes beyortteRa
13 form -- that we consider that Raymond La§tenalysis 13 It goes to the 201 -- or all the other plah&t may
14 in the Baglihar determination was fundaménftdwed, 14 be planned for the Western Rivers in duesggigo
15 to its absolute core. There may be somduaki 15 we want you to get it right.

16 elements in relation to freeboard, as youchitam 16 We are conscious that, with the WorldiBapause,
17 Dr Miles, where we think that he got the tttine 17 Pakistan has been very, very seriously datati and
18 correct, but that's only because that waserttof 18 damaged by the long delay, because Kisheagampw
19 inveigled by his methodology. 19 set in stone. And whatever happens withrcega
20 But we think he got it absolutely wroagd the 20 Kishenganga, as | suggested, it's going ®lhrave
21 consequence of him getting it absolutely \grisrthat 21 Court or a brave Neutral Expert that's goingay to
22 you've got run-of-river plants that, on hip@ach to 22 India, "Tear down this dam". But you needeoit
23 the calculation of pondage, would have morapge than 23 right, and we are not going to press you beybat.
24 storage plants. Now, that just cannot b rigthin 24 Embedded in the concluding commentsl thretde
25 the scheme of the Treaty. 25 about this, | think that there are significgmestions
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15:34 1 that the Court would need to considerraadlve for 16:01 1 Dr Miles will appear before you tomorranprovide
2 itself if you decided that you were goinggste 2 further responses where issues of Treatypregations
3 a preliminary partial award. Because, fomepie -- 3 may arise.
4 and | just take a hypothetical -- if you wayesay, 4 We have been presented with 13 main cpressti
5 "We consider that we are bound by the Kishegaaourt 5 concerning pondage. Several of these hawndany
6 partial award and final award; for example, partial 6 elements of enquiry within the overall queastidly
7 award on drawdown flushing", does that meahytbu are 7 response will reorganise the order of the tipres
8 not going to address drawdown flushing whewiibes to 8 somewhat to provide a progression of inforamgtwhere
9 the issues with which you are engaged? 9 the response to some items may inform my sjuiese
10 So you will have to consider whethergiprinary 10 responses. Importantly, I'm only discusgingnarily
11 partial award effectively, even if not inrtes, 11 six items, which are mainly technical, andvilles will
12 addresses aspects of the substantive mafttersch 12 pick up the remainder.
13 you are seised before you actually get tmth¥ou 13 For my presentation today, | am respantbrnyour
14 will have to consider whether anything thau gay 14 questions based on how the criteria presémtibe:
15 would warrant a reopening of any argumehtg,we can 15 Treaty for the calculation of the maximum gage would
16 make submissions on what you've said. 16 be interpreted by an experienced and pragtisi
17 So | don't, by any means, come to yousagdthis 17 hydropower engineer.
18 is absolutely straightforward, there's natimwersy, 18 (Slide 2) So I'm going to start with ciies 26,
19 we are asking you for it. We are sayingdo that: we 19 which, as it says here -- which | can't el my
20 agree that a preliminary partial award omgssues 20 glasses, so | take it that you know -- tlaeesfour
21 would be helpful; this said, | note that heray be 21 elements to the question, four specific iteass
22 a fine line to be drawn, and that's a métteyou to 22 enumerated on the slide. But to understaeskt
23 address in your deliberations. 23 issues, | want to first illustrate the megrahthe
24 THE CHAIRMAN: Very good. That's very helpfulir ®aniel, 24 terms and their use within the Treaty, aen the'll
25 and much appreciated. 25 come back to the specific responses.
Page 57 Page 59
15:36 1 So we are indeed not only at but theshormal 16:02 1 (Slide 3) So this diagram was preskbyeDr Morris
2 time for the coffee break. I think the Cdart 2 and Dr Miles last week to illustrate the vhitity of
3 prepared to come back at 4 o'clock, if theatficient 3 the river flow in the Himalayan region. Yoillwecall
4 time for you to regroup and be ready to camtin 4 that it shows the annual flow of the NeelurweRiat the
5 SIR DANIEL: | think if one person can "group”gtin| think 5 site of the Neelum-Jhelum hydropower statiemvben
6 Peter Rae is "grouped"; he doesn't have toupg So 6 2019 and 2023. However, we can also uséchis
7 25 minutes for a coffee break would be fine. 7 illustrate the meaning of the firm and secongawer.
8 THE CHAIRMAN: Very good. I'll see you at 4 o'cka Thank 8 The diagram shows the variation in therflow
9 you so much. 9 rate through a period of four years. In ngspntation
10 SIR DANIEL: Thank you. 10 last week, | stated that firm power and #&mnergy are
11 (3.37 pm) 11 inputs to any generation planning analylissssence,
12 (A short break) 12 they determine how much of the demand fotexzasbe
13 (4.01 pm) 13 reliably provided by any given power station.
14 THE CHAIRMAN: Welcome back, everyone. So | tes, 14 In terms of a run-of-river hydropoweeri is no
15 Mr Rae, you're at the podium, and you aregytm speak 15 regulation of the annual stream flow. Sdauiit
16 to us on the questions relating to pond&pewhenever 16 regulation, the firm capabilities of powedamergy
17 you're ready, why don't you proceed. 17 are provided from the minimums of the flowas, in
18  Submissions on Engineering Issues Relevdttnoage 18 this case for the Neelum River, and thiflistrated
19 MR RAE: (Slide 1) Thank you, Mr Chairman, menshefrthe 19 by the lower horizontal line that | just adde the
20 Court. As you say, | am here before youytdda 20 figure.
21  provide a response to several of the question 21 I will try to point to some things hebeit | must
22 concerning maximum allowable pondage. 22 apologise: there is a bit of lag in the mosehbut you
23 We have divided the questions betweeNliRs and 23 see the cursor.
24 myself, and my role is to provide any tecahic 24 The lower horizontal line is not the dbto
25 explanations and elaborations where apptepria 25 minimum, but it's sufficiently low for thdubtration.
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16:04 1 The firm power is then determined fronoavfrate that 16:07 1 So as to the first point, it's thestios of "the
2 is reliably provided all year, so somethingsel to 2 potential relevance of Secondary Power, itiqudar,
3 this minimum line across the bottom, andtittsfirm 3 in the context of Paragraph 8(b) of Annexute D
4 power which goes into the appraisal of thgeptts 4 As | illustrated in the previous slidesth
5 economic capacity benefit. 5 secondary power enables production of enangpal
6 The installed capacity is the higher lied 6 periods when the flow rate exceeds the flae uaed
7 excuse the lag, it's a bit difficult, but ite upper 7 for computation of firm power. The Treatyognises
8 red dashed line. This is the rated poweh@fjower 8 that secondary power is available, but doeprwide
9 station, the rated capacity or rated powenh@fpower 9 any criterion for its computation. As suafdib can
10 station. 10 define the installed capacity of the plamioagding to
11 To answer a question that Dr Blackmotegu 11 their own economic optimisation. The surthef
12 Dr Miles, the installed capacity is deterrdity the 12 secondary power and the firm power is equtie
13 economic analysis that balances the margost of 13 installed capacity.
14 that capacity with the marginal benefits ptiraise the 14 Paragraph 8(b) of Annexure D means tidialis
15 capacity. The benefits include any highergy 15 permitted to have secondary power, but theesyuent
16 production obtained with secondary powerghat 16 design criteria in paragraph 8 do not incladg
17 available -- this is mainly during the weasen -- and 17 reference to the secondary power itself. As
18 the value of that energy to the power syst&he 18 an engineer, | interpret paragraph 8(b) agiging
19 capacity benefit in the economic analysisnged to 19 comfort in the face of paragraph 8(c). Paaiy 8(c)
20 the firm power, which is the lower line a¢ thottom. 20 makes clear that India may only fix its maximpondage
21 The difference between the installed ciapand 21 by reference to firm power. But paragrap) &fakes
22 firm power is secondary power, which is iatkd by the 22 clear that even though the pondage at ttm: piay be
23 arrow here. It's the margin between the tihoe 23 limited, there is nothing stopping India frdesigning
24 secondary power enables the power statiprothice 24 the plant with an eye to providing secongeyer.
25 secondary energy when flow is available,thed 25 (Slide 5) Moving on to 26(b), which isngily
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16:05 1 secondary power also enables dispatctomf power to| 16:08 1 "how it" -- this is referring to secondagwer --
2 the system during periods when peaking isiplesaith 2 “interacts with [the] Firm Power".
3 the available energy. Effectively, the seempgower 3 The installed capacity of the power staif in
4 is used for peaking at any time of the ye=d, serves 4 broad terms, equal to the sum of the firm pcavel the
5 to capture more energy in the wet season. 5 secondary power. The two values interactraaog to
6 I've dealt with many hydropower feasipibtudies 6 that simple summation.
7 over the years where a key output of our aimlyas 7 Firm power is determined from the specific
8 the assessment of the firm capabilities opthat 8 definition in the Treaty, given as paragrafip&f
9 within a detailed generation expansion plagaiontext, 9 Annexure D. And the secondary power is datedcby
10 or as stand-alone projects where the prigeshall 10 India based on their analysis of the optinmstalled
11 relative to the power system. The infornratibtained 11 capacity.
12 from these analyses is used in the econamdic a 12 Keep in mind that each of the three tdimaising
13 financial analysis of project viability, atite terms 13 here is the power given in megawatts. Aed th
14 involved are precisely what I'm demonstratigou 14 terminology of the Treaty is consistent ispect of
15 here. 15 the use of power, as | will explain in a fmoments,
16 (Slide 4) So with that background, | paovide 16 coming forward.
17 a response to a couple of the specific curestiAnd 17 (Slide 6) The third and fourth pointgtie
18 looking first at question 26(a). 18 question are related, and they deal witldtivation of
19 In my experience, it's always importaribé very 19 the firm and secondary power, and the tiroiritpat
20 precise in the definition of the terms arel th 20 power within the year.
21 application in the various stages of theyaiml The 21 (Slide 7) In order to answer this, I'ningdback to
22 technical terms that we use have very precesmings, 22 the annual hydrographs. And this is agaerdtily
23 and it's important to be consistent in theafghe 23 flows available at Neelum-Jhelum.
24 terminology and to understand the precisorthat 24 As we can see here, the firm power idahle --
25 they're applied correctly. 25 the lag is a bit annoying, but bear with Airm
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16:10 1 power is available throughout the yead, iais the 16:13 1 for you.
2 predominant amount available in the dry sesason 2 DR BLACKMORE: Which you just answered. | jusbtight
3 Secondary power occurs any time that the éreeeds 3 it would be clearer if, when you have paiatondary,
4 the minimum mean discharge required for catauh of 4 you've got firm power plus partial secondayg then
5 the firm power. 5 for the second or the third box on the right)'ve got
6 Note that the secondary power can be Ingéduoidia 6 firm power plus all of secondary power.
7 during low-flow periods with the available plage. 7 MR RAE: You're absolutely correct. The yellowdagreen,
8 This is a flexibility made available to Indidgthin the 8 you're getting firm and a portion of secondary
9 terms of the Treaty. The energy availablamnday 9 DR BLACKMORE: Yes.
10 may be dispatched to the power system at tharethe 10 MR RAE: So, absolutely correct.
11 firm power if the operator opts to use thepadary 11 THE CHAIRMAN: It's very clever to answer the gtien
12 power in place of the firm power. If a ruiariver 12 before it has been asked!
13 project has no pondage, then secondary peadd not 13 MR RAE: (Slide 9) So if | go forward, the firnower is
14 be available in the low-flow periods. 14 available at any time when the flow is abelow the
15 (Slide 8) Again, to give a little bit neocontext, 15 minimum mean discharge. And as Dr Blackncoreectly
16 I'm including this slide to give a quick Bluation of 16 observes, firm power is actually availabletghout
17 the frequency of occurrence of firm power secbndary 17 the year. The secondary power is a margtopof the
18 power. This is a screen capture of a sphestshat 18 firm power which is available any time thewflrate is
19 gives the ten-day mean discharges for the Kir 19 greater than the minimum mean discharge. thad
20 hydropower project, and the years are sh@wymwoa go 20 pondage enables secondary power to be usey iperiod
21 from left to right across the diagram andtémeday 21 by adjusting the duration of the generatidh the
22 periods are read vertically in the columns. 22 available energy.
23 And | don't expect anyone to be ablegalrthis 23 | have illustrated this using ten-day miaws for
24 data shown on the slide, but it has beenigedwby 24 convenience, given that you can't read tagrdim.
25 Pakistan in Appendix E1 of its Memorial. 25 It's still more convenient than looking ailida. The
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16:11 1 What I've done here is to set the &timg so that 16:15 1 actual conditions will be determined loakat the
2 allten-day periods with flow less than the@imium mean 2 daily flows. And you should note that thelyllows
3 discharge are shown in pink. I trust nobadgiribly 3 have greater variability than the ten-day nfeams, so
4 colour-blind. If the flow is above the minimumean 4 you would see a greater frequency of the Helmv
5 discharge but less than the installed capatihows 5 minimum mean discharge.
6 in the yellow colour. Secondary power is ke for 6 However, this is consistent with the Tydat
7 some time, or at part-load, during any ofgasods 7 recognising that the "available only duringaie
8 identified in yellow. Flows above the install 8 parts of the year" description appended torssary
9 capacity are in green, at which time thedatount of 9 power is not bounded in the terms of its etgubc
10 secondary power is available. 10 timing, but it is available for significanans of the
11 So secondary power is available in arthef 11 year, with the firm power being limited byddlows is
12 ten-day periods that are shown in yellowreeg, so it 12 a much shorter part of the year.
13 is quite a continuous part of the year. Thavery 13 (Slide 10) So this takes me to questibnZnd the
14 simplistic representation, but illustratest th 14 question is:
15 secondary power is available frequently. [Gheflow 15 "What is the relationship between FirmvBioand
16  periods below the minimum mean dischargecdaro 16 firm capacity?"
17  frequently in the dry season, perhaps at@t df the 17 This refers to the terminology used i Theaty
18 time in a given year, although it varies eeggly in 18 and makes comparison to similar terminolaggdun some
19 a wet or dry year. 19 reference texts.
20 Pondage, in Pakistan's interpretatichefTreaty, 20 The use of "power" and "capacity" as eisroften
21 is computed to ensure that India has acoehe firm 21 interchangeable. Both express the abiligotovork at
22 power in these low-flow periods which ard¢ated in 22 a certain rate.
23 pink, while firm plus secondary is availaii¢he 23 I'd like to point out that the Treaty domt use
24 yellow and green zones. 24 the term "capacity” in the context of powtatisns.
25 THE CHAIRMAN: Mr Rae, we have a question from&ackmore 25 "Capacity" in the Treaty is only used in fiela to
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16:16 1 quantities such as storage capacity aaliid 16:19 1 I would have you recall here that Creager Justin was
2 capacity. 2 written at a time when isolated power gridseamore
3 The one reference to capacity for the powe 3 common, rather than our existing integrated gr
4 facilities is given in Appendix 1l to AnnexuBeand in 4 systems. And | discussed this in some detéile
5 the corresponding appendix to Annexure E,ritesg 5 presentation last week.

6 data to be provided by India, which states: 6 In summary then, the two terms can beidensd

7 "Maximum aggregate capacity of power units 7 interchangeable in engineering parlance,Haitdoes

8 Firm Power and Secondary Power." 8 not inform the meaning of "Firm Power" witlire

9 This is one of the items to be delivered. 9 Treaty, which provides a bespoke definitiothef
10 The use of the term here denotes theoftine firm 10 concept. This will become clearer when | enom to the
11 power and the secondary power, which is ofssthe 11 next question.
12 installed capacity, which term is itself matiuded in 12 Picking up another point of discussiorirduthe
13 the Treaty. 13 week, Creager and Justin do refer to weeakiypuitations
14 (Slide 11) So on review of the transctip 14 in some parts of their text. However, thigiline
15 actual guestion arises from the use of time t8rm 15 with a description of the range of possiltieraatives
16 capacity” in the reference by Creager antinJuand 16 from run-of-river without pondage, run-ofewwith
17 I've excerpted a piece of the relevant texe from 17 varying amounts of pondage, and ultimatelyrbgower
18 page 262 of Creager and Justin. 18 projects with significant storage. The texthe
19 Here we can see that in the first patheftext, 19 reference doesn't provide any specific reguént for
20 the wording refers to firm capacity being ploetion of 20 pondage, except in the context of what thatptan
21 the installed capacity that can perform traes 21 contribute to the power system.
22 function as an alternative steam plant.stdeed 22 (Slide 12) In respect of question 22 thi
23 this process as part of my earlier presematvhere 23 asking:
24 a hydropower plant is evaluated relative to 24 "Can [we] explain the basis for [the]itios that
25 an equivalent thermal power plant countentar 25 [the] Firm Power is ... calculated by refeeio the
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16:17 1 a thermal power plant alternative. 16:20 1 power ... generated instantaneously, ahgower

2 The second part of the reference of istesiarts 2 averaged over a period, for example one day?"

3 at the paragraph here (indicating). It referthe 3 And question 22 requires clarificatiorttoé

4 capacity being related to the minimum strelamv it the 4 terminology used in the Treaty and how itigressed

5 time of the peak load, the pondage, the iestal 5 in engineering usage.

6 capacity, the load curve and the interrelatigmto 6 Power in general is the rate of trangfigranergy

7 other plants. The reference to pondage & lhetause 7 and is measured in watts. A watt is the fragonal

8 the firm capacity is determined from the flate 8 System of Units unit for power; InternatioSgistem of

9 available and the volume of pondage for sdiregithe 9 Units being the modern version of the metyatem.
10 capacity through a day. The relationshipther 10 And 1 watt is equal to 1 joule per seconbe jbule,
11 plants in this context is to determine thaltpower 11 correspondingly, is the unit for energy, whie equal
12 system capability as each plant is added. 12 to the work done by a unit force acting tigtoa unit
13 And keep in mind, as | referred to myvjoes 13 distance.
14 presentation, the firm capacity at any tithe 14 When Dr Miles referred to "instantanepower",
15 marginal capability of the power system wtien 15 he was making the point that power is a raig,
16 specified power station is added to the divecaver 16 an absolute amount or volume, like energigan be
17 system. As such, it shows how much the peysiem 17 useful to note here that power would be gymle to
18 overall changes when a power station is added 18 a flow rate in hydrology, whereas the enavguld be
19 concept of "marginal capability” recognisdetiner 19 analogous to the flow volume. Another amaleguld be
20 a plant provides more capability to the posyetem 20 to a car's speed versus the distance trevalle
21 than the plant appears to contribute onvits, decause 21 a given amount of time. Power and energy fit
22 of the timing of generation. 22 analogously to either of those.
23 The use of the load curve in this texs vedevant 23 When | recall the discussion from thedraipt of
24 to ensure that the load was available torhlzb 24 the specific exchange, the confusion apgeasse in
25 power and energy produced as the plant isdadd 25 that the power referred to in the questicnlieen
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16:22 1 taken as energy, so deals with the aggregaount over | 16:25 1 "firm capacity”. If | understood you cexctly, you
2 a period of time, rather than the rate. 2 said that "firm power" and "firm capacity" aegms
3 (Slide 13) So this comes to the next issmd 3 that can be used interchangeably. Does $mtlzen
4 reference to the Treaty provides some claritiis 4 relate to the redefinition of "Firm Power'tire
5 matter. Annexure D, paragraph 2(i) giveshes t 5 Treaty? Under that specific Treaty definitainFirm
6 definition of "Firm Power". And I'll go thrai this 6 Power", should that then also keep -- dodsalka
7 from the perspective of a hydropower engindfer. 7 mean that "firm capacity" is therefore alstefened?
8 further legal interpretation is required, &yrbe 8 MR RAE: Well, | did mention that "firm capacitjs not
9 taken up by Dr Miles tomorrow. 9 given in the Treaty.
10 But if we look at the definition, it fifg tells 10 PROFESSOR BUYTAERT: No. But given that you shat
11 us that we are computing the hydroelectriggro So 11 "firm power" and "firm capacity" are two tesrthat are
12 the definition simply says: 12 used interchangeably, which here you medritieg're
13 "Firm Power' means the hydro-electrizgo..." 13 essentially synonyms. Then with "Firm Powerthe
14 And continues. The next thing it telts i gives 14 Treaty is --
15 us a flow rate to use in the computationciviié the 15 MR RAE: Not quite. What I'm saying is they'feea used
16 minimum mean discharge. 16 interchangeably. And different texts wilgithem
17 Once we have determined that it is hyidobec 17 different definitions, but they're then ceteint
18 power, the form of the equation that | sheneh 18 within their own use.
19 applies. The equation has several termsthégdvas 19 What I'm saying here is that we haveeziip
20 presented to you earlier by Dr Miles. Buat tther 20 bespoke definition which is applicable to Tmeaty,
21 terms are: the mass density of water andtgtawal 21 and we must be careful to deal with thatnikégin
22 acceleration. These are natural parameiet's, 22 precisely, both in terms of what it includes! how
23 variable by either party. Efficiency of tpenerating 23 it is calculated. And then its purpose waitthie
24 units, where the turbines, generators, toamsfrs, 24 Treaty is what we're interested in following I'm
25 et cetera, are specific to the hydropoweinkess, and 25 very reluctant to start bringing in extraneterms
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16:23 1 they would be known by having definedgbeer as 16:26 1 that are not given in the Treaty.
2 hydroelectric power. 2 PROFESSOR BUYTAERT: Okay, thank you.
3 The only other piece of information nothie 3 Then now on this slide (13), one assumpt@ seem
4 formula is the generating head. Well, theegating 4 to make -- and please do correct me if thatsg --
5 head is known in the definition by relating fhower to 5 is that obviously the power equation relatethe flow
6 being at the site of the plant. The topogyagh 6 through the turbines, so therefore througtptast
7 a particular site will determine the head labée for 7 itself, while the definition in the Treaty ntiems that
8 any arrangement proposed. 8 it's the minimum mean discharge at the sitb®f
9 So once we've set those items, lookirlgeat 9 plant. So does that mean that you treatlbharge
10 definition, there is no further informatianlde had. 10 at the site of the plant as being equaldaltkcharge
11 So we are left with the result that is coragwtith the 11 through the plant?
12 definitions equal to a watt; that is, the potimes 12 MR RAE: Correct, in the sense that it's refgyrin
13 density times gravity times head times efficy. You 13 specifically to minimum mean discharge. Agdp in
14 combine those terms together and you gefithensions 14 mind that the definition then continues hie part
15 of a watt, which is what | show on the otide of the 15 which | haven't excerpted here, to give fleetic
16 slide, which | don't think is necessary tafgough. 16 procedure for calculation of the minimum mdecharge,
17 But a watt is a kilogram metre squaredspeond 17 which arrives at a single value of: minimuram
18 cubed, in the International System of Unksd this, 18 discharge equals X amount in cubic metresgeond.
19 when you go through the equation, is whatgriup 19 PROFESSOR BUYTAERT: So in this case, couldghthave
20 with. 20 been reformulated as "the hydroelectric power
21 THE CHAIRMAN: Mr Rae, a question here from 21 corresponding to the minimum mean dischdngrigh the
22 Professor Buytaert. 22 plant or through the turbines"”, rather thast j
23 PROFESSOR BUYTAERT: Mr Rae, actually, two quoes;j if 23 mentioning "at the site of [the] plant"?ahdmagine
24 you don't mind. 24 India, for instance, arguing that that simplgans the
25 The first question goes back to the defimof 25 inflow, and not necessarily the same insteattasly as
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16:28 1 the discharge through the turbines opthet, which 16:30 1 saying that we're dealing with power irtsyaor

2 of course is what feeds into the hydropowesagqgn. 2 megawatts. And the Treaty has expressedshat

3 MR RAE: No, the definition here is quite cledt’s: firm 3 a specific item, and that tells us how werddal

4 power is at the minimum mean discharge. Aramborse, 4 with or how we can deal with that amount later

5 for calculating power through a turbine, sat theans 5 If the Treaty had wanted to deal with fle@lume,

6 the minimum mean discharge is passing thrtigh 6 it would have been precise and would have"§aig

7 turbine. 7 volume". But the Treaty hasn't said thatsaitl

8 PROFESSOR BUYTAERT: Okay, thank you. 8 "power", which is a rate of energy production.

9 THE CHAIRMAN: Mr Minear. 9 So when we come -- and we will come to the
10 MR MINEAR: Just for clarity, could you repeaeth 10 calculation of pondage coming up here, andame
11 significance of the phrase "at the site plaat" in 11 demonstrate or discuss a little bit more rddhat
12 this definition? 12 aspect as we go forward.

13 MR RAE: Yes. For me, for my interpretation loist "at 13 THE CHAIRMAN: But -- | won't pursue this too muéurther,
14 the site of [the] plant” gives us a physloahtion 14 although Mr Minear may want to -- am | cotrbet
15 for the plant, from which we have the toppbsa 15 it doesn't matter what the fluid mass densifgr
16 available, if they planned to put a dam poaer 16 purpose of calculating pondage, it doesrtenahat
17 station located some distance away. Thatigdly 17 the acceleration of gravity is, or efficierxcare, at
18 information will give you the head from ujstm to 18 this particular site: none of that makesdiffgrence
19 downstream, as you determine or lay out withat 19 when it comes to calculating pondage?
20 site. 20 MR RAE: Effectively, no, it doesn't. And all thfe
21 MR MINEAR: Thank you. 21 calculations that have been done, wheth&alistan or
22 THE CHAIRMAN: So Mr Rae, if | can just follow umn these 22 by India, come to the same realisation. hoi$ not
23 questions a little bit. 23 a unique observation. | believe our Memariedn says
24 Your presentation is on "Engineering ésstelevant 24 as much.
25 to pondage”. Do | understand correctly ithat 25 THE CHAIRMAN: Mr Minear.
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16:29 1 Pakistan's approach to calculating pondhge 16:32 1 MR MINEAR: Again, | just want to return toetiChair's

2 equations you have up on the screen rightarew 2 guestion here. | think it might relate to sottnings

3 irrelevant? 3 that were said in Appendix E2.

4 MR RAE: You said "irrelevant"? 4 But fundamentally, the critical variabkré is

5 THE CHAIRMAN: I said "irrelevant” because in my 5 [minimum] mean discharge, to determine pongagbat

6 understanding of the way that Pakistan isagaghing 6 right?

7 the calculation of pondage, it's purely dribgrthe 7 MRRAE: Yes.

8 MMD, with some calculations, but it has nothto do 8 MR MINEAR: And the other factors are not variabléy and

9 with the fluid mass density, the acceleratibn 9 large, they're going to be fixed -- and itityahe
10 gravity, et cetera. 10 [minimum] mean discharge which is going tadléo
11 MR RAE: We have to look at what the Treaty says| the 11 a variation in the calculation of maximum gage.

12 Treaty puts it in the context of firm powe&o we go 12 Is that correct?

13 through the calculations carrying firm potrepugh. 13 MR RAE: That is correct.

14 And if at some point the various terms cancelof the 14 Now, the reason to present this is ttithte to

15 calculation I think is what you're referriteg and 15 you -- and there's a logic to my thought hékiz're

16 yes, they do, for the most part, cancel bthe 16 illustrating to you firm power, how it is ded in the

17 equation in the end. 17 Treaty and calculated. And it is clearly poas

18 THE CHAIRMAN: Well, just my understanding, btmlhappy 18 arate; it is not energy as a quantity ofipotion.

19 to be corrected: it's not a question of déingeout, 19 Because when we look at the definition, dfiwen you

20 it's a question of being irrelevant. Youlddor any 20 the various terms that are coming from thede/mn

21 given hydroelectric plant, under Pakistapfg@ach, 21 a precise way, but there is no referenceydime

22 take the MMD and multiply it basically by $igurs of 22 anywhere in this definition.

23 flow to equal pondage, without needing taayany of 23 So we're able to deal with firm power\kimg that

24 these variables that you have up on therscree 24 it's a rate, and then we take that forwadktd with

25 MR RAE: Yes, but the clarity that Treaty is giyius is 25 calculation of pondage. Knowing what firnwgo is,
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16:33 1 we're able to convert precisely to thaeymiate terms 16:36 1 PROFESSOR BUYTAERT: Butin some scientifiertature,
2 for calculating the pondage. And I'll jushw®to how 2 firm power is sometimes referred to as theagepower
3 that works when we go through the definitibpandage. 3 over a critical period: for example, a dayoud that
4 THE CHAIRMAN: Professor Buytaert. 4 be a definition that is incompatible with tpisrasing?
5 PROFESSOR BUYTAERT: Mr Rae, following up on that. 5 MR RAE: It would, because there's a precise digfin
6 You say that there is no explicit timeipethat 6 given here. And the precision of the Treatyuires
7 is considered, but obviously the minimum meéiacharge 7 that we follow the precise definition heredan
8 is expressed as a daily value; well, daily latet 8 we shouldn't be bringing in extraneous infdramathat
9 ten days. Therefore, might it make sensengider 9 has the end result of weakening the precisiche

10 the power production at that same timefranug for 10 document that we're faced with.
11 example, consider the average power thabédes 11 PROFESSOR BUYTAERT: Okay, thank you.
12 produced over a day, not taking into accourda-day 12 THE CHAIRMAN: Thank you, Mr Rae. Please proceed
13 variations as they are being levelled ouypdaydage? 13 MR RAE: So the conclusion with respect to ques#?2 --
14 MR RAE: Yes, keep in mind that minimum mean lisge, 14 | hope I'm at this point -- is that Pakistgrtsition
15 following the calculation given in the renden of 15 for the computation of firm power is expresbg the
16 2(i), results in a value in cubic metresgeond. 16 definition on the screen here from Annexure D
17 Again, it's giving a discharge rate; it's gioing 17 paragraph 2(i). And again, "power" is a g@term in
18 a discharge volume. And Dr Miles did go tigio 18 the hydropower engineering industry and rbasised
19 an analysis of different time periods in Tneaty and 19 precisely as it is defined in the Treaty.
20 how they apply to the calculation of pondagel 20 (Slide 14) So that brings us to quesign
21 I would refer back to those discussions. 21 which is:
22 But we do in the end, as you point coie back to 22 "How should the term 'Firm Power' beripteted in
23 a 24-hour period as being most appropriatthto 23 the light of the ordinary meaning of the terifi\nd]
24 consideration of the pondage. But that orflyrms how 24 Why was this term chosen given that ... ild¢dhave
25 we do the computation, by taking a rate timéme to 25 been called something else if it didn't alyelaave
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16:35 1 give us a volume; and then we allocatesésat the 16:38 1 a ... general meaning?"
2 firm power, or, as you point out, at the @ftéhe 2 Question 23 comes back to the purposEigh"
3 minimum mean discharge. 3 Power" in the Treaty and whether the usesgfezial
4 PROFESSOR BUYTAERT: Thank you. As a follow-ugsion, 4 definition conflicts with this general meaning
5 again just making sure we come to grips Witk in 5 hydropower engineering practice.
6 your interpretation, would a potential altéive 6 In my previous presentation, | stated thgiower
7 definition have been that, for example, firower is 7 planning we use "firm power" as the power tzat be
8 capped at the power produced by the minimuanme 8 assured to be available for the power stathamd this
9  discharge? That seems to me an interpretation 9 is its ordinary meaning in hydropower, andeesgly in
10 the calculation that is presented in the Mgaho 10 power planning. And it was illustrated ie figure
11 MR RAE: Yes, but when I'm reading this as ariresgy, 11 shown earlier today.
12 Idon't see those words here. 12 (Slide 15) And that's again what we smeht's
13 PROFESSOR BUYTAERT: No, I'm just wondering wiegtthat has 13 merely an amount of power that can be deffineed
14 the equivalent meaning. 14 a relatively low value of the flow rate, altlgh it's
15 MR RAE: Yes, | don't think it's equivalent. 15 not the lowest value of the flow rate by amans. In
16 PROFESSOR BUYTAERT: Would you be able to elateoaa to 16 this case, it's the minimum mean discharge.
17 why not? 17 So in usual hydroengineering parlanc;firm
18 MR RAE: Well, again, it comes down to that welealing 18 power" is different from the "firm energyttheugh
19 with power as a rate. And if we want to deitth 19 both are computed from an analysis of thediggdical
20 a certain amount of energy, we have to diddea 20 record.
21 parameter, which means how many hours or atayeeks 21 The Treaty provides a special meaningHer
22 you have of generation time, to give thel @targy in 22 computation of "Firm Power", which is whael'
23 that period. It's the rate times the tina gives 23 illustrated just previously, and this speniganing
24 you the quantity: the same as the speedurfoay 24 establishes its method of computation. $dusion may
25  times the time gives you the distance tradell 25 arise if the "Firm Power" in the Treaty isrigeread as
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1 "firm power for a fixed period", which convethe 16:42 1 (Slide 18) The Court has requesteahatysis of
2 power to an amount of energy. And this apghosas and 2 pondage assuming a seven-day cycle. And,again
3 is taken by India in their computation of pagd, as 3 a response here requires some explanatidme of t
4 Dr Miles demonstrated. 4 assumptions that are required to develop wario
5 However, as an experienced engineer rgalén 5 alternatives for the computation of pondagey
6 Treaty, what is clearly given here is firm govas 6 seven-day alternative we have considereddaslu
7 an amount in megawatts, which is the rate coetp 7 foundational assumptions that would be at edttsthe
8 according to the definition specifically givien 8 terms of the Treaty as interpreted by an éspeed
9 paragraph 2(i) of Annexure D. 9 engineer.
10 So | don't believe that the "Firm Powierith 10 That said, | will attempt to summarisensf the
11 conflict with this normal meaning, but theans for its 11 various approaches that we have considemathdu
12 calculation is short-circuited from the ndmgnpegging 12 preparation of Pakistan's Memorial. Anchis process
13 it to the minimum mean discharge. And noagdous 13 we looked at various positions taken preiouas well
14 information is required to interpret "FirmviRer" from 14 as the conclusions of the Neutral ExpefénBaglihar
15 the Treaty. 15 case. We then made an objective revieweoT teaty,
16 (Slide 16) If | can move on to questidn Zhis 16 essentially starting with a blank sheet ®owhbat
17 requests information on the prevalence offlows over 17 options might be considered.
18 a period of 25 years at the Kiru and Neeltwltin 18 (Slide 19) To start this, I'd like to apcthe
19 sites. 19 approach presented by Pakistan in the Memdrtze
20 Firstly though, I think it's importantatarify 20 basic foundational premise of the approada firm
21 the question, or how | interpret the question 21 power is assured for any flow condition, iy daily
22 Pakistan's calculation of pondage isgihesi to 22 flow condition; the flow rate and the volumeailable
23 achieve the firm power under all operatingditions. 23 on any day is an outcome of the natural Hgdyoof the
24 If the flow rate is above the minimum meascharge, 24 site; this volume determines the energy abkalon any
25 then firm power is available by defaultthé flow 25 day.
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16:40 1 rate is at any level below the minimum meiacharge, 16:43 1 Knowing that the firm power is the goyroduced by
2 then the firm power is provided by allowingdfiient 2 a flow rate equal to the minimum mean dischang can
3 pondage for the plant to operate, with the remof 3 determine the number of hours of generatioaamh day
4 generating hours determined depending onctivalglow 4 by dividing the available flow volume by thénimum
5 rate of the river. 5 mean discharge flow rate, which is precisedy t
6 The methodology does not preselect a fige: The 6 observation that the Chairman has made. ®hdgge is
7 flow equivalent of the pondage is an outcofrtb® 7 then calculated once a daily dispatch schedule
8 analysis. And I'll go through the analysiaiadn 8 created with the daily generating hours.
9 just a moment. 9 I'd like to point out here that the Tredoes not
10 (Slide 17) But first, the slide here shdhe daily 10 make any provision for the use of installapacity or
11 flow duration curve for the Kiru site, andrr this 11 secondary power in the calculation of pondaiges
12 we can observe that the flow rate is less the 12 pondage only refers to the calculation offifower in
13 minimum mean discharge on about 13% of tle.dand on 13 paragraph 8(c) of Annexure D.
14 these days, the firm power is available,ndigas of 14 In the approach presented by Pakistémein
15 the flow rate in the river, by using the amtoof 15 Baglihar dispute, the analysis was also basdtis
16 pondage that we define in the analysis. 16 foundational premise that the firm power widog
17 The use of the pondage is not limited tioreshold 17 available, but this was interpreted as cootisly
18 of, say, 50% of the minimum mean dischargsuggested 18 during a week, with the pondage requirecctmant for
19 in the equation. This is only an outcomehef 19 variations in natural inflow during the week.
20 analysis and does not place any restricbarthe 20 We had dropped this approach becausesoé is
21 ability to produce firm power during theseiqpds. 21 very sensitive to any errors in the hydratailata,
22 | didn't have the data available for NeelJhelum 22 such as abnormally high or low daily valuksalso
23 immediately, but the relationship would beikir to 23 produced a range of potential values, andinmed
24 what we see here: that the firm power wilabgve in 24 an assumption that the firm power would b&inoous
25 the project between 100% and 80%, in general. 25 for a 168-hour week, which is not supportgdhie
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16:45 1 language of the Treaty. And Dr Miles spaak to that 16:48 1 extended to a seven-day period. And slyaese is that
2 comment later on. 2 it does not have a direct extension to a sdagn
3 That said, let's look at how the calcuolais 3 equivalent. The methodology provides firm poan each
4 performed as presented in Pakistan's Memorial. 4 day as its foundational premise, and in oewyihe
5 (Slide 20) So the details of the calcolagre 5 current methodology works both daily and weéidsis
6 included in Appendix E of the Memorial, where give 6 already. India is provided with firm poweeey day,
7 various analytical methods for computatiohe T 7 and the energy available is a function oftdrology
8 principle is simply that the firm power is dshle for 8  of the river at the site, which determinesdheation
9 dispatch on any day, regardless of the floailable in 9  of the firm power within each day.
10 the river. Note here that the energy avksl&dr 10 Once the firm power has been providet day for
11 generation during the day is a function efttital 11 seven days, we have met the weekly requiretinanfirm
12 volume within that day. What the pondaggoisg is 12 power is available for the week.
13 changing the natural flow rate of the rivettsat the 13 THE CHAIRMAN: Excuse me, Mr Rae. Mr Minear fegquestion.
14 outflow rate is sufficient to provide thenfipower, 14 MR MINEAR: Perhaps you should finish your thotighd then
15 which is also a rate. 15 I'l ask my question.
16 This is illustrated by the simple grapstiown on 16 MR RAE: Okay. I'll be brief.
17 the slide here, where we have a fixed floe ra 17 So | was just going to say here thatgponse to
18 available, which is the red line across tliddie. The 18 20(a), we're saying that there is no direteresion of
19 total volume of water obtained from this floate over 19  the methodology to seven days. And themyding to go
20 24 hours can then be redistributed so that it 20 into some seven-day cycles in the followiomments.
21 released at the minimum mean dischargewhieh 21 So perhaps your question -- this is goodhgmi
22 produces the firm power. 22 MR MINEAR: | think my question is best after yeeioffered
23 I could also have presented this figurectly in 23 your explanation. You might answer my quesin the
24 energy and shown the accumulation of enengttze use 24 course. | think my question will be bestgmbafter
25 of power. And | can equate one or the offfigpending 25 you've finished your presentation on thisgogince
Page 89 Page 91
16:46 1 on how the analysis is done. 16:49 1 you might answer my question in what yoatvout
2 But for any flow rate, the calculationuegs 2 to say.
3 three steps. 3 MR RAE: Okay.
4 Firstly, we calculate the firm power from 4 So any other extension to a seven-dayeaas
5 paragraph 2(i), as we discussed a few mirages 5 assume some aggregation and rescheduling @btk
6 Then we compute a daily peaking time. #islis 6 volume for the period, with the criteria beintgrred
7 equal to the volume for the day at the adtaal rate 7 or assumed, rather than explicitly stateth@nTreaty.
8 divided by the minimum mean discharge. Thisgthe 8 (Slide 21) So that said, we can actuathate
9 number of hours that the plant can operatieliger 9 various seven-day cycles, but each of theperes
10 firm power for the available flow rate. Tdhely 10 making some assumptions. In the courseeof th
11 generating time gives a dispatch schedule. 11 preparation of the Memorial, we developecssv
12 We can then compute the pondage frormflosv 12 alternative approaches, but each of these wer
13 volume that can accumulate during the hotervthe 13 ultimately rejected as being unsupportechbytérms of
14 plant is not operating. 14 the Treaty or being so complex as to be iotjma for
15 The plant will store water for part oé ttlay and 15 application.
16 release at the firm power rate for the regetiof the 16 Most of the approaches also rely hearilgletails
17 day. 17 of the daily flow record, and in fact, theulks are
18 The rest of the calculations in Apperigighow how 18 very sensitive to the occurrence of errortgcinical
19 the maximum pondage can be determined frerfuth 19 discrepancies in the hydrological recordhduld note
20 hydrological record. This can be done bypsm 20 that in my experience, there are always ®iror
21 repeating the calculation described heredoh day of 21 a hydrological record, despite the best &ffof data
22 the hydrologic record, which we had dondyyousing 22 collection, analysis and quality control.
23 the analytical method that we present in AgpeE, 23 India and the Baglihar Neutral Expertéhased very
24 which eliminates most of the computationédref 24 simplified versions of the analysis that ¢jaing to
25 So the Court has asked if this methodotagld be 25 present to you today by effectively averadiogs over
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16:50 1 periods of time. But in all cases, Pakisissumes 16:54 1 and from that we calculate the daily gatieg hours
2 that the power is being dispatched at the fiower and 2 using those seven-day flow volumes and thénmim mean
3 not at the installed capacity. And this s thajor 3 discharge. The daily generating hours anenasd to be
4 point of difference from the methods propdsgdhdia 4 the same for each of the seven days, whiobdates
5 or the result given by the Baglihar Neutrap&ix. 5 a significant assumption into the calculation.
6 | would note that the Treaty does not meake 6 (Slide 23) So if | go on to see what @Ks like.
7 provision for the installed capacity in paeggr 8 of 7 This figure shows an example of a typical weakd of
8 Annexure D, or for that matter in paragraph The 8 course we have many, many weeks that carspiaged,
9 only reference is to secondary power, whiatots 9 but this is a typical one.
10 linked to the computation of pondage. AndTieaty 10 Just to explain what we're looking aeherand
11 interpretation, I'll refer this to Dr Milesrhorrow. 11 | regret that the mouse doesn't work moreldyui- the
12 But any of the alternatives that I'm goio 12 orange line shows the variation of pondageutih the
13 illustrate are working drafts that are omly t 13 week, which reads off the axis on the riginéhside.
14 illustrate the concepts developed and sontfeeof 14 The blue line shows the variability of theéunal
15 difficulties that we experienced. But we daeveloped 15 inflow from day to day, and you can see lagrexample
16 the concepts sufficiently to illustrate hdw triteria 16 where the flow more or less doubled from $tay to
17 in the Treaty may affect their computatiod any 17 Friday. And the grey lines show the dispafictine
18 supplementary assumptions that were needesitigity 18 power station at the firm power, or whatavam here is
19 to data, and the uncertainty of the resuitsieg out 19 the minimum mean discharge amount.
20 of it. 20 So the pondage calculations are perfoeaet day.
21 So looking at it, alternatives fall intwee main 21 But when we go through this, depending onithig of
22 categories. And there are sub-variants withese, 22 the flow rate, the actual flow, you can haggative
23 but I'm not going to go through all the suaiviants. 23 periods of pondage very early in the programmyou
24 The first is scheduling arising from the &ion of 24 can have periods when the pondage becometveeg
25 paragraph 8(c) alone; the second is wherowdbine 8(c) 25 partway through the week. So you have tthdo
Page 93 Page 95
16:52 1 with paragraph 15; and the third is soingtivhere 16:55 1 calculation once and then reset the staragdition at
2 we refer only to the use of a load duratiorveu 2 the beginning, so that your pondage ends tippatame
3 (Slide 22) So in the first of these opsienl may 3 at the beginning and the end of the perioe)s# you
4 be repetitive, but I'm going to say again thete 4 end up with negative values which are noistal
5 doing the daily peaking to generate at thra fiower, 5 So in doing the analysis, the pondagerispeited in
6 and the idea is to create a weekly scheding osly 6 all of the weeks, even if we have abnormaily Hays
7 paragraph 8(c) with the actual flow data.tt%o 7 within the weeks. And this means that thenmeécan't
8 methodology we developed involves selectingsalay 8 exclude any of the weeks simply because theg h
9 sequences from the daily hydrological recdddwever, 9 an average less than the minimum mean disehafgu
10 this requires that the record is screenaeltrct all 10 may have low flows at the beginning of a wieit would
11 periods with at least some time below theimmim mean 11 require pondage, so we had to compute #liosie
12 discharge. 12 as well.
13 If you look at the whole year, you've got 13 | say that just to note that the analysislves
14 358 possible seven-day sequences. Becayme if 14 a large number of computations to arrivéatdaily
15 capture each seven days, you only move onatdatime 15 loading analysis and the associated pondage.we
16 as you go to the next sequence. The seqoéfiogs 16 have the opportunity, now that we can rus timough
17 is important, and you've got to consider tladirif 17 spreadsheets, so that | can do it reasonaiily,
18 you're going to determine whether there'sxgimum of 18 but it still involves analysis.
19 power involved. This can be reduced by srlgcting 19 (Slide 24) When it comes to the resutaiwe get
20 periods in the dry season, but that redudeesdmber 20 from it is the relationship between the amaifn
21 by about half. In practice, what we haveadigrset up 21 pondage required and the average flow raeyn
22 a series of macros, working in spreadsheepspcess 22 period. And this figure actually illustrat@se of the
23 the data and select the periods. 23 difficulties with the approach, and thawie have
24 So the next step in the process is teatalculate 24 a whole series of values here which are sespect.
25 the average flow rate for each of the sexmnperiods, 25 When we calculate Pakistan's approadaityp
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16:57 1 pondage, it gives a curve which followestihdata and | 17:00 1 development of this method would be moraplex than
2 then loops around this way to zero. Butlibfes as 2 what I've described above or previously ferwreekly
3 a lower bound to those data, the lower part. 3 computation using paragraph 8(c) alone.
4 But during analysis and examination ofrésults, 4 (Slide 26) So going to paragraph 15, weslihe
5 the higher pondage values were generally fooihe 5 operational requirements for flow balance.dAn
6 caused by suspect data in the hydrologicardec 6 paragraph 15 does not refer to pondage boei give
7 These are values that became abnormally low or 7 flow balances. The overall requirement isiatce
8 abnormally high within the record, that théawged the 8 within a seven-day period. And this overrigin
9 results and resulted in these what | congider 9 constraint applies to any location.

10 outliers. 10 The second group of constraints is tiflow on

11 To go through the analysis, the scatteafuks 11 any day must be within minimum and maximumit that

12 would have to be rejected as being unlikelye valid. 12 are computed for that day. And these limiesimposed

13 But it requires corrections in the hydrologicord and 13 on the 24-hour flow volume, and not on argrage daily

14 quality control review, which is not withimkistan's 14 flow volume. And the daily flow limits vaepending

15 authority under the Treaty. We are giverdéuz,; 15 on the location of the power plant.

16 we are not able to correct it and screeor igjfiality 16 (Slide 27) Application of this method the

17 control. The process of screening at thisllbecomes 17 Baglihar Neutral Expert and by India usesatverage

18 subjective, which adds another level of uagety to 18 flow through the seven days to give a weéily

19 the analysis. 19 balance. This is illustrated in this slidich
20 So, in summary, we have a process oftsaie 20 compares the cumulative inflow with the cuativke
21 periods, coming to weekly distribution of #reergy or 21 outflow. So effectively, anywhere on theveyiif you
22 flow rate, computation of the pondage, aed tihe 22 reference the curve, it will give you theurok that
23 adjustment of the pondage so that we never go 23 you have accumulated by any particular dahefveek.
24 a negative value in between. And thereudtiejately, 24 When we look at the terms of paragraptites
25 thousands of individual calculations which done in 25 requires, at a limit, not less than whett@63r 50%
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16:59 1 macros within a spreadsheet. 17:02 1 of the flow on some of the days and 13@%he other.

2 We believe the method has several faallthat 2 And if you take these two rates in combinati@u

3 make it unacceptable for application. Thet fis that 3 would get the red curve shown below here, whic

4 it's very sensitive to data errors, and séngeout of 4 effectively divides the period into what ismaally

5 the erroneous results is time-consuming abptstive. 5 weekends versus weekdays, even though theeweék

6 The Treaty does not provide any criterion sufipy the 6 a little over two days.

7 equal daily firm power periods. And the asgtiom of 7 But the flow rate here is indicated by $tape of

8 average flow rate for the week is not suppidoteany 8 the lines, and then the curve is showing tlemae.

9 provision in the Treaty. And again, as | riwred, 9 The inflow, the blue line, is uniform in thesamption
10 there's significant computational effort. 10 that has been made by the Neutral Experd this is
11 (Slide 25) We did look at a second methduch is 11 the key difficulty with the analysis: youtraking
12 trying to combine paragraph 8(c) and pardgi&p And 12 an assumption of uniformity, rather than gshre
13 paragraph 15 requires that the flow volunseived in 13 actual daily flows implied by paragraph 15.

14 any seven-day period be released withinstnae 14 (Slide 28) Now, if we ignore that diffity we can
15 period. 15 make a weekly schedule to assign the gengratiurs to
16 But a second requirement -- and | thiiskai very 16 the flow volumes available from the paragraplilow
17 important one -- is that the flow volume ory day must 17 balance. Now, what I'm showing here is g vesry
18 be within 130% and 50% or 130% and 30%, dgdipgron the 18 simplified version where | have taken therapph of
19 location in the watershed. But this variai® 19 looking at the average flow, knowing that iitbt

20 balanced on the daily flow; it's not variatim 20 correct according to the interpretation thatmake.
21 an average flow. And that detail would addificant 21 So the flow can be developed as a funatfdlow
22 complexity to any computation. 22 rate, as we did in the previous alternatwel this is
23 What | am presenting for you here igaificant 23 one of the outputs. The daily generatior tuaries
24 simplification of the concept that | used as 24 between the Saturday and Monday period. oBsge
25 a preliminary development. But in fact, fiié 25 the orange here are narrow periods of operati the
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17:.04 1 Saturday, Sunday and a shorter time periddonday, 17.07 1 And if we're imposing the actual ddlibw data,
2 here (indicating). The remainder of the wedhich is 2 we would find that it is again extremely séxsito
3 the weekdays arising out of the previous shigés -- 3 potential discrepancies in the hydrologic rdcm the
4 at this particular flow rate, it's operatirigtee full 4 same way it was in the previous example | gave
5 firm power or minimum mean discharge amount. 5 On reflection of the difficulties involvethis
6 If | were to show you a lower flow ratehat you 6 approach was dropped before being fully dgpeslo The
7 would see is that the Tuesday to Friday géingra 7 combination of its complexity and potentidbgativity
8 periods would become less than 24 hours heytwould 8 in the face of data errors made any possidseltr
9 also be capped at the firm power; but therelavstill 9 suspect.
10 be generation on the Saturday, Sunday, Monday 10 (Slide 30) So | come to another compyedidferent
11 (Slide 29) But in the method, the pondatje 11 approach, and that's that pondage can alderhed
12 invariably reach a maximum at the end ofthekend, 12 directly from the daily load duration cureéhough
13 which is the point where it's the peak hdreat will 13 this would be done for a daily analysis.
14 invariably be the maximum pondage duringibek, 14 The analysis would adopt a load duratiowe,
15 unless there is some extraordinary errdnen t 15 illustrated here as the orange line, anddts simply
16 hydrology. So the pondage accumulates thrthey 16 the percentage of time that the power excaegstain
17 weekend, reaches the maximum, and then dsdlimough 17 amount. So the power on the left-hand #ixes,
18 the rest of the week as the water is dranm Storage. 18 vertical axis, and the percentage of timéhen
19 Recall again that this is done with a unifdiow. 19 horizontal axis. And the orange curve atpwint
20 (Slide 30) What | show here in these esiig how 20 shows the percentage of time that the pasvexdeeded.
21 the result of this very simplified case woctene if 21 The area under this curve is equal to theggne
22 you don't consider the actual daily flow déthe 22 So the methodology using a load duratione is
23 weekly inflow is assumed to be uniform, amelnumber 23 that we locate the position of a plant's frouwer and
24 of hours is then determined with the firm pow 24 firm energy within the load duration curvetlsat both
25 according to the minimum mean dischargegivis 25 elements are fully used. And this processferred
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17:.06 1 an amount of pondage, which is an outowintiee 17:09 1 to as "stacking", where each plant isgassl to the
2 operating criteria in paragraph 15. But tiggést 2 load duration curve to meet the overall demand
3 difficulty is that the daily flow rate is nobnsidered 3 Looking at the bottom, this bottom bat,hfad
4 in the simplified version | demonstrate here. 4 a certain amount of energy available fronpthat,
5 If we were going to adhere to paragrapthidi 5 I could distribute it through 24 hours, anattivould
6 would require that we include the daily floatas so 6 give me a certain amount of power requiregite that
7 that we can test the flow variability of e@gkhour 7 distribution. If that power is less than finm
8 period within the constraints in paragraph A&d if 8 power, then we won't have made the best usabf
9 the actual data values were used, then wedWaule the 9 available capability.
10 same or more difficulty as identified for grevious 10 The optimum position is to locate thecplaloser
11 alternatives. We would need to compute tmelage for 11 to the top, as lillustrate here (indicatjnghere the
12 each possible seven-day period within theigeion 12 blue area underneath the curve, bound byitieisis
13 duration, varying the time depending on #hesa-day 13 equal to the energy available across theimmotind at
14 flow balance as well as the individual déliyw 14 the same time, the power available on thesigé is
15 bounds. And this added complexity becameesdrat 15 equal to the firm power. So we take advantdoth
16 intractable when | was going through thesdyases some 16 firm power and energy by locating its positiithin
17 months ago. 17 the load duration curve.
18 Again, you have over 300 possible sesnperiods 18 But in order to do that placing at thaper
19 within each year, and the computation regue 19 position, you need pondage. And in doing dmalysis,
20 paragraph 15 limits to be considered beforeileg to 20 the observation is that if | took that oragislice
21 the generation time on a daily basis. Hawnagle 21 and just moved it up, then the area of the s
22 a balance, the timing of the generation waldd be 22 sitting to the right side of the load durataurve is
23 computed, and the whole result is then recoagowith 23 equal to the amount of energy storage | ireedier to
24 the pondage to ensure that you're not cgeaggative 24 place it under the load duration curve.
25 values. 25 | know it's a bit complicated, but thegetry
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17:10 1 works. And the objective here is to fndombination 1713 1 of them requires some assumptions thataire
2 where you can make full use of the power hrcenergy, 2 explicitly stated in the Treaty, and they&quired to
3 which is the area under the curve, and ydufijus 3 develop any of seven-day concepts.
4 where you are in the load duration curve ke ta 4 All of the options are substantially corgtionally
5 advantage of both components of that. 5 intensive because of the need to deal witllilg
6 We note that the position where the phatitstack 6 flow and to make the corrections. And anthef
7 in the load duration curve will vary as a fime of 7 simplifications that are taken that are goinig the
8 the flow rate. The lowest flow condition liks least 8 analyses to make use of average flows duhiag t
9 energy, and therefore will stack high in thed 9 seven-day cycle are simply not supported byahguage
10 duration curve. As the flow volume increasles plant 10 of the Treaty. And Dr Miles may refer tottpaint
11 stacks progressively lower until the plarddmees 11 tomorrow.
12 baseload: it's available 24 hours. 12 The methods require a considerationettguence
13 The approach can be set out analytibalbed on 13 of daily flows in the record, and that seaqpileg of
14 the characteristics of any power stationtaedoad 14 flows can result in irregularities in theuis if
15 duration curve. And we've gone through pnixess, 15 there's abnormal changes in flow from onetddlge
16 and several observations of the methodologyde 16 next that are interpreted as data errorsrply
17 that: the method is computationally spats#pésn't 17 discrepancies that are unexplained.
18 require a lot of data handling or a lot gfazate 18 The superposition of paragraph 8(c) ardgraph 15
19 computations; the maximum pondage is comptitedtly 19 would require more computational effort thdrat
20 from the minimum mean discharge or firm powaerwe do 20 | described for paragraph 8(c) on its ownt iB
21 it with no other inputs; and there's no other 21 either case, the peaking is carried out usiadirm
22 assumptions required, other than information 22 power for scheduling of the generation. ifiséalled
23 specifically given in the Treaty. 23 capacity is not included anywhere in the fread
24 It provides firm power on any day, witle number 24 accordingly is not part of the pondage coor.
25 of hours of generation depending on the afitwa 25 We have developed the schemes indicated h
Page 105 Page 107
17:12 1 rate. The maximum pondage would, howéeetarge 17:15 1 sufficiently so that the results coulddemntified.
2 enough to enable production of firm power rdtgss of 2 But none of these schemes was ultimately dereil to
3 the actual flow rate, so any flow could besedr It's 3 be correct, because of both the lack of saffic
4 not sensitive to hydrological data discrepascir 4 support in the Treaty and because of the aaxitpl
5 errors. And the result, interestingly, is sensitive 5 involved. After review, the Pakistan calcidat
6 to the shape of the load duration curve becthes 6 presented in the Memorial was selected agbein
7 plants being considered are small relativibécsystem 7 compliant with the Treaty, not requiring anyegnal
8 load. 8 information or assumptions, and being stréogiard
9 This methodology was known at the timeTheaty 9 to apply.
10 was prepared, and descriptions of elemerttiare 10 That brings me to the end of my prepargds.
11 given in the text by Creager and Justin and 11 THE CHAIRMAN: Thank you very much, Mr Rae.
12 contemporaneous references. But most initegBsthe 12 Let me turn to my colleagues. | have
13 pondage provided by this method reducesdotlxthe 13 Professor Buytaert first, and then Mr Minear.
14 same analytical result as we've derived fitzen 14 (5.16 pm)
15 analysis presented by Pakistan in our Memoria 15 Questions from THE COURT
16 It's not a weekly scheduling, but it's 16 PROFESSOR BUYTAERT: Thank you, Mr Rae. Would yand
17 an illustration of the fact that there afeeotbases 17 going back to your previous slide, | think.on
18 for this calculation that are also useful. 18 MR RAE: This one (slide 30)?
19 (Slide 31) So to summarise on questig¢h)2¢here 19 PROFESSOR BUYTAERT: Yes, here.
20 are other variants of the seven-day altaresitihat 20 So you present there the upper blueAdgch you
21 I've discussed that might be available. éexdainly 21 called the "stored energy”. Could you elat®ohow
22 to develop the combination of 8(c) and 15weeld have 22 that energy is being calculated?
23 to be developing a variant where we inclingedaily 23 MR RAE: The calculation of the energy is fromatdver flow
24 flows and the variability of the daily flowtkat's 24 rate is available in the river on that day.
25 essential for it to be a proper alternatiBet each 25 PROFESSOR BUYTAERT: Over a day?
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17:16 1 MR RAE: Yes. 17:19 1 come back to recombine them.
2 PROFESSOR BUYTAERT: Okay. 2 PROFESSOR BUYTAERT: Okay, thank you.
3 MR RAE: You can do this daily, weekly, monthlyhishever 3 THE CHAIRMAN: Mr Minear.
4 one is convenient. If you do it weekly, yowdeip with 4 MR MINEAR: Mr Rae, thank you. | want to go bgakt to
5 a volume which is the total volume for the yeghich 5 make sure | have a good understanding ofdbkigign
6 you then divide per day for pondage. Butlisflow 6 that's stated in the Memorial as comparedd@ls
7 rate in the day times the number of hourbénperiod 7 very different position.
8 gives you the energy. 8 | take it as a starting point that we hpeadage
9 PROFESSOR BUYTAERT: Thank you. 9 because of weekly and daily variations in Ibadause
10 As a quick follow-up -- | know you've haery 10 we live lifecycles that reflect that: we getin the
11 little time to prepare this: we very much regiate 11 morning, we go to work, we come home dapme of us
12 that you went into so much detail -- but wicthiere be 12 get the time off on the weekend; obviously no
13 an opportunity of combining your method 2jclaitapplies 13 Pakistan's legal team this week!
14 the constraints of a 30% and a 130%, and/sifor some 14 But those are concerns for a person wipérating
15 form of carry-forward during the weekend hvhis 15 a hydropower plant. And they can take acgabf that
16 method? 16 by stacking up pondage on the low-use weekendse
17 MR RAE: That would be entering into a lot mooenplexity. 17 during the high-peak demands during the raidéithe
18 And when we do this sort of analysis, wedgty do it 18 week. That's basically accepted, right? Am
19 for a planning period over longer terms.trjdo 19 | describing the basic situation for an openal
20 create the complexity of dealing with thedldaration 20 engineer correctly?
21 on weekends versus weekdays would have the sa 21 MR RAE: That is one possible use of pondaget kBep in
22 difficulties, | think, as the other approach. 22 mind, as we look at the spectrum of run-eémi
23 PROFESSOR BUYTAERT: But assuming -- under, fameple, 23 projects or hydropower projects generally godrom
24 method 2 -- that you have some idea of thekiye 24 projects which have zero pondage: basidhig/water
25 variation between weekdays and weekendsegrdt seem 25 level must be kept constant. And typicahoke would
Page 109 Page 111
1718 1 to be too difficult to take this storeceagy, 17:20 1 be projects on the Ohio River or the Miigipi, where
2 calculated obviously for the entire week, trah 2 navigation rules and they're not able to dparp and
3 redistribute it according to the data that'yewsed 3 down.
4 in your method 2. 4 MR MINEAR: Sure. I'm not trying to trip you umahis,
5 MR RAE: What | said was that when | go through th 5 just to be clear.
6 mathematics of this and create the analypicaiess, 6 Just the general principle of pondagbass
7 you end up with a computation which reducesxaxtly 7 a practical concern for someone who's opeyatin
8 the same equation that we have produced cooninof 8 a hydropower plant: you can take advantageeofow
9 the analysis in the Memorial. 9 usage during the weekend too. That's whyviekly
10 PROFESSOR BUYTAERT: | guess only if you do iteodaily 10 loads are important, because you can takanéatye of
11 basis and don't carry over. So essentiéipu use 11 low usage on the weekend to, in essencdgeareae
12 the blue bar, essentially the energy, thiz¢'s 12 pondage to use during the peak days latbeiweek.
13 potential energy that's available in theoiwfl And if 13 MR RAE: Yes. What | wanted to say though i¢ wha have
14 you carry that over in the way that you digour 14 a spectrum. And whether you're able totuse i
15 method 2, you should be able to take intowtcor to 15 a weekday/weekend analysis or you have wp dadlysis
16 address some of the weekly variations thatsymmwed in 16 or you have no pondage at all depends wteeneproject
17 your method 2. 17 falls on that spectrum.
18 MR RAE: What you're talking of doing though @iing 18 MR MINEAR: Sure.
19 the weekdays and weekends. Each will haiedivn 19 MR RAE: And it's still useful in between. Arfug is part
20 pondage. But then trying to unify those badether 20 of what | put in my presentation last weékt the
21 in a maximum pondage permissible is wher@tbblem 21 pondage is still being used in the poweresgstSo
22 would come. 22 it's still useful, no matter what the amasnit's
23 You can certainly split the load duratiomve and 23 still generating benefits for the power syste
24 done the analysis on their own, but eachshitiw their 24 But in principle, once you've computeel pondage,
25 own pondage. But they're not additive agéian you 25 whatever methodology is done, then you gotimé
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1722 1 definition of pondage and it tells you hywu can 17:24 1 MR RAE: Yes.

2 use it. And it may be used weekly and daily. 2 MR MINEAR: | want to make sure that | understaimat's

3 MR MINEAR: You're moving away from the point tHatant to 3 your theory.

4 make, that | think you might agree with; Buytdu 4 MR RAE: So we calculate the amount of pondagether

5 don't, I'd like to know that as well. 5 double it. So they have a certain amountd Baw they

6 But these considerations you're talkinguabow, 6 want to use it, if they want to hold it on the

7 and the general description of the use of pgadare 7 Saturday/Sunday, subject to the limits ongrah 15

8 matters that go to how one operates a plaperson 8 that constrain that they can't go below 50%hen

9 who's actually in the plant operating it. Biat 9 Chenab -- but anyway, subject to those lirtlisy can

10 we're concerned with in the Treaty is thewation of 10 reorganise it any way they want.

11 maximum pondage based on a formula thatsfigukin 11 MR MINEAR: Yes.

12 the Treaty. And that definition is not loadgito how 12 MR RAE: And it doesn't have to be -- you knomdia has
13 you operate a plant: it's simply providinguanber. 13 the flexibility. If, on a given day, they weable to
14 And the number is the same whether it's @&un 14 operate at firm power for three hours, aey ttecided,
15 Monday, Tuesday, Wednesday, under your thétmnk. 15 "No, | don't want to do that; | want to ogerat twice
16 MR RAE: Yes. 16 the firm power for an hour and a half", theye the
17 MR MINEAR: But it's just a means for calculatjiimthe 17 flexibility to do that. It's not constrained
18 same way that no one operates a plant 12 bouyr 18 But what is constrained is the origirefidtion
19 12 hours off in that particular example yavey They 19 of that volume. And once they've got thdtine, the
20 might on a particular day, but it's a dynapmimcess in 20 operator can make use of it as a charadtevisthe
21 operating the plant day to day. And whafTireaty 21 plant.
22 specifies is just a formula for calculatimngage, 22 MR MINEAR: Okay, thank you.
23 which is not tied to how the operator is gdim 23 THE CHAIRMAN: So, Mr Rae, you were involved ioth the
24 operate the plant. 24 Baglihar proceeding and now in this procegdamd it
25 Now, if I'm wrong about that, pleasentet know. 25 does strike me that there is a reasonablerzmb
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17:23 1 MR RAE: No, | think you're right about tha&nd this is 17:26 1 difference between the approaches takémeitwo

2 the point we've been making, is that if wérgo 2 proceedings. The sort of qualitative sidi i®

3 paragraph 8 of Annexure D, it gives us desigeria 3 something we could talk about; the detailedd talk

4 and we're able to design a plant, but thempltat is 4 about.

5 able to be operated however it's convenietfiteo 5 But are you able to speak to the Coudittla bit

6 operator in India to do that. And its defiit of how 6 about the differences that have now arisetrbifiegs

7 it's operated is in paragraph 2; | forget \wtooe, 7 Pakistan to where it is today with its metHodg?

8 I'm sorry. But there's a definition of "Pogdawhich 8 MR RAE: Over this methodology.

9 says what its function is. But those doritirim how 9 | would observe that my involvement withdBhar
10 it's calculated. 10 did not include the details of their pondage
11 So we do the calculation first. We epdnith 11 calculation. So | was involved peripheradlyt, and
12 an amount. We end up doubling the amountiba 12 predominantly involved in the spillway sedithimtakes
13 compute. And then that volume is made abviaile the 13 and the like. But the one thing that haslmeenmon to
14 operator to use as they see fit, followirgydperating 14 the Pakistan position is that the plant idischarge
15 rules in the Treaty. 15 at firm power, and that's a very importamhownality
16 | think -- is that in line with -- 16 between that time and now.
17 MR MINEAR: Yes, | just want to make sure I'mari®n your 17 And when they went through the Baglihacpss,
18 theory; I'm not endorsing your theory. Botiytheory 18 what you see presented certainly in the oitation
19 doesn't need to consider a seven-day pesiod f 19 and to some degree the documents submittBakigtan
20 calculating pondage. It's calculating pordacrording 20 after the first memorial were in some waygesponse
21 to a theory and a formula in the Treaty. 21 to questions that the Neutral Expert wasgimgnup
22 MR RAE: Yes. 22 through the process. And the process tetudizdke
23 MR MINEAR: And then there will be some operatdro will 23 a life of its own and say, "Well, they wastta answer
24 decide how to utilise that pondage in acyuaplerating 24 that question, so let's build it that way".
25 a plant. 25 The underlying premise was still thehet it's
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17:28 1 for firm power; and the other premisehef Pakistan 17:31 1 very clear that it is a certain amoutgt atmegawatt
2 approach is that we have firm power and we lpmndage 2 rate, as opposed to being a volume of wated if it
3 in order to deal with the variability of tHew rate. 3 had been expressed as "minimum mean discHaege,'we
4 But it then got into a process of trying toedmine 4 may have been discussing whether we meantonimean
5 the number of hours per day of generation tlaaid 5 discharge over five days or seven days orevieat And
6 really wasn't part of the pondage calculaitieif. 6 "power" to me adds more precision to the mtegien
7 So | don't know if I'm helping with any thiat 7 than | would have seen if perhaps it wasérréte of
8 answer. 8 minimum mean discharge.
9 THE CHAIRMAN: No, that is helpful. | have onetwo other 9 THE CHAIRMAN: That is helpful. And again, feekk to
10 guestions, unless you have any further obtens. 10 push off this question. But when | look anaxure E,
11 MR RAE: No, go ahead. 11 which wasn't part of your presentation, kde there
12 THE CHAIRMAN: Okay. And feel free to push thegeestions 12 definitions, in Annexure E, paragraph 2. Amgte is
13 off to Dr Miles tomorrow if you wish to do.so 13 a definition at paragraph 2(h) on "Power &jer
14 MR RAE: If he starts throwing things at me,Ktiow! 14 Capacity" --
15 THE CHAIRMAN: Well, let's hope it doesn't coneethat! 15 MR RAE: Yes.
16 You took us in your presentation to AnmexD, 16 THE CHAIRMAN: -- which then essentially pointsd volume
17 paragraph 2(i), and walked us through thguage that 17 of water. And | wonder if there's any imptions one
18 appears there as to the term "Firm Power". 18 should take from that comparison between Amres D and
19 In my exchange with you, | noted thatrié was 19 E in that respect.
20 trying to work their way to a pondage caltiata it 20 MR RAE: Again -- well, from an engineering stpoiht,
21 seems like there's a lot easier way that ightrbe 21 they're quite different things and the catiahs are
22 able to do this of the kind that | mentiongbere you 22 done differently. What Annexure E is allogvia the
23 just take the MMD, you bring those metricediseconds 23 storage of water seasonally; and what thegfiaing
24 up to minutes, up to hours, you multiply k€D by the 24 in here is a power pool which can be drawmfras you
25 six hours that | think is your approach, trah we get 25 go through the seasons, to supplement theahflow
Page 117 Page 119
17:29 1 a number that we're going to double towggetimum 1733 1 of river, and that's what they call thewer Storage".
2 pondage. 2 So they draw from that over a period of monthed the
3 MR RAE: Yes. 3 rate that they can withdraw from that conasdhe use
4 THE CHAIRMAN: If that is the correct process bjieh one 4 of the storage, but the rate is basically ciapaf
5 might determine pondage, it feels like thdiniteon 5 the power station.
6 in paragraph 2(i) could have been made manplei-- 6 So that has no direct connection backrtieeXure D
7 we might not even use the term "Firm Powedhd yet 7 because the computation and the purpose pldheis
8 that's not what the Treaty drafters did. So 8 very different. Annexure E does refer toiaif
9 I'm wondering if you have reflections on that. 9 power"; but again, it has the same meanirigeapower
10 MR RAE: Well, now you're asking for conjectundyich is 10 at the minimum. But it's calculated compiete
11 always dangerous to get into. 11 differently, and it depends on the voluméhef
12 But my own sense of it is that this doaument 12 reservoir and the operating policies for hioat
13 put together which evolved over time. Andihg 13 reservoir is used, which are things thanatebefore
14 started with the concept of power, they nedithat in 14 us at this moment to present.
15 the definitions, even though the actual esitemto the 15 THE CHAIRMAN: So that definition, if we can catll
16 use of that in the pondage got supplantezhbyher 16 a definition -- it's not really a definitienbut that
17 procedure that, as you point out, could Heeen just 17 part of Annexure E at paragraph 21(a) whéders to
18 written as "minimum mean discharge”. 18 "firm power", that is -- as was, | think, niiened last
19 And | think there was an observation gtaine 19 week -- in your mind, that's referring tartfi power"
20 time, rather than to referring to this, fereed to 20 in its normal sense, as opposed to "Firm Powé¢he
21 a power factor, which is another concepuettioer. 21 way it's being defined in Annexure D?
22 But it also is just showing that there wagweolution 22 MR RAE: Yes, inits normal sense. And thatsphint
23 in the terminology, and at the point theliy 23 where the reservoir is empty, for examplé,iéis at
24 settled, they happened to settle on "FirmdPbw 24 its lowest level. Because when you draitoeage
25 But for me the firm power is useful besmit's 25 reservoir, you drop down through several esetf
Page 118 Page 120
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17:34 elevation. And it's the power availatiléha bottom, 17:37 1 Annexure E, is a seasonal variation; waermder

2 when you have only the natural flow rate aldé 2 Annexure D, it's a daily thing. We don't knaich

3 because you've drawn all your storage outjlzatts 3 day, but it's sometime within the dry seasorihe

4 the firm power there. 4 storage one tends to be, as a result of aseggence

5 But you don't know how it can be calcudatét's 5 of low flows.

6 not related to something as simple as themoimi mean 6 THE CHAIRMAN: Professor Buytaert.

7 discharge that we're able to use in Annexure D 7 PROFESSOR BUYTAERT: Thank you, Mr Rae. Justkiyic

8 An Annexure D calculation is simplifying the 8 following up on that.

9 calculation. The Annexure E calculation reegii 9 Assuming that the "firm power" in Annexiités the
10 operating policy and operating rules forréervoir 10 normal meaning, not given special meaninthbyTreaty
11 which derive these items. 11 because it's not capitalised, if you wouldlapas
12 THE CHAIRMAN: Would it be accurate, or semi-acte, to 12 an engineer, that calculation of firm powesuld you
13 say that the way firm power is being appreddh 13 use the load curve or any information aberi®dading
14 Annexure E perhaps is similar to what India'sition 14 of the plant while doing so?

15 is with respect to Annexure D; that is,fitsusing on 15 MR RAE: No. No. The only use of the load cuthat's
16 the plant more than it is on the MMD? 16 been made is to look at the daily timinghef peaks.
17 MR RAE: No. No. There's no relationship witle india 17 And it's an observation that in the Indiacaktion,
18 calculation and Annexure E. 18 and also in the calculation that we makegti®eno
19 The calculation that they make is --kag 19 parameter that we take from the load curdeester it
20 differences from what we're discussing hetbey're 20 into some equations to come up with the daticun.
21 calculating with the installed capacity rattan firm 21 The only use that's being made of it is tk lat the
22 power. We say there's no foundation forithétte 22 shape of the load curve and say: well, | qedking
23 Treaty, but that's the first key differenéed the 23 within these hours of the day.
24 other key difference is they're taking thfpower 24 PROFESSOR BUYTAERT: Yes, if you use the shapm tlearly
25 equivalent to a volume of energy. And agaiire 25 you use information related to the loadisgitiit?
Page 121 Page 123

17:36 1 saying that's not consistent with thenikins such 17:39 1 MR RAE: Well, the other point: if you thinkdk to what

2 as you see on the screen here. 2 | said about the Indian power system last ywaeke

3 What's going on in Annexure E has no iaiahip at 3 looking at a power system in the northernaegif

4 all to how they make that computation. 4 100,000 MW, and we're looking at plants hkes are

5 THE CHAIRMAN: You're not focused, in Annexure @) 5  lessthan 1% of that. So when you start fugpkit the

6 installed capacity of the plant as the basis f 6 significance of those plants in their peakthgy're

7 identifying the firm power of the plant? 7 almost insignificant compared to the totatlioa

8 MR RAE: Annexure E would not use the installepazity 8  available. So that load curve actually hasoat no

9 either. The installed capacity will not becaricome 9 influence at all on any of the pondage catwna.

10 of that firm power. | would have to looktla¢ 10 PROFESSOR BUYTAERT: You referred now to the clariee load
11 specific wording. But it would be an extréynenusual 11 curve. Butyou can also think about theydzakiation
12 situation in the industry to have a firm poegual to 12 inloading, which obviously gives you infortioa about
13 installed capacity for a large storage ptojec 13 when the peaking happens and when an opeettds to
14 THE CHAIRMAN: Any further questions? 14 contribute to the peak.

15 MR RAE: And when | refer to a storage projelitk of 15 MRRAE: Yes, I'm referring to the daily ones ethi

16 Lake Mead. You have a situation where Lalead/ the 16 Idisplayed to you. | showed four for thewyeypical

17 level drops over a period of years. Nowidmwill 17 seasons. And in each of those, you're lgakin

18 have no storage in the Indus of that voluBet as 18  abaseload in the northern region which & ov

19 that water level of the lake drops, the povegracity 19 100,000 MW. And for the all-India case,t's

20  of the plant drops as well. And at some tpbigets 20 whatever the number is. Off the top of madhét's

21 to its minimum storage level, where it cgstterate 21 300,000 or 400,000 or something. And wee talking
22 any more, and its firm power is at that levEhat's 22 about power stations of 500-1,000 MW. Thewamhthat
23 because as the water level drops downeiliscing the 23 those vary during the day has next to ndfaignce to
24 head parameter in the equation here. 24 thatload curve, and it's within the precisif that

25 But that, in the case of a storage regemder 25  estimate.
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17:40 1 PROFESSOR BUYTAERT: Okay, thank you. 17:44 1 a variability of a much greater storage'stbeing
2 MR RAE: It's a round-off error in the ... 2 utilised.
3 THE CHAIRMAN: Just if | can be sure | understawiaat you 3 THE CHAIRMAN: Okay. Thank you very much for your
4 just said to Professor Buytaert. 4 presentation. We've kept you a good 15 minpést the
5 The load curve is, generally speaking saot 5 normal time, but that is clearly because veeqaite
6 relevant in Annexure D. But it was a littées$ clear 6 interested in what you had to say.
7 to me: are you saying it's also not relevaitit w 7 MR RAE: Okay.
8 respect to a storage work being used for lejelctric 8 THE CHAIRMAN: So thank you, Mr Rae, very much.
9 power in Annexure E? 9 Sir Daniel, we did not get to Dr Morrislfy.
10 MR RAE: Yes. And it's a bit what is shown ois tixcerpt 10 | take it he might be first up tomorrow, ahdn we
11 (slide 11). This is referring to the section 11 would proceed with the scheme that you pteddn us
12 run-of-river projects with pondage in thettdt it's 12 this morning. Is that correct?
13 dependent on the minimum stream flow. Ary ttefer in 13 SIR DANIEL: Mr Chairman, | think that that's hig It's
14 this text to the "connected load curve". Amemost 14 certainly right that we'll have Dr Morrisdirup. If
15 important influence of connected load cureetwas to 15 you are happy to do so, | think that we'd ti
16 make sure that a given power station, whefrggadding 16 reflect on the order and timing of the prolbegs, and
17 it to the power system, had enough capacity, - 17 maybe make a little bit of an adjustmeneimis of
18 sorry, that there was enough demand to lectahise 18 that. If you want us to come back, as itawésrmally
19 the capacity. And that check against thd toanake 19 to request the latitude to do so, we're happlp so.
20 sure you can actually use it enters inteetmmomic 20 But if you are happy for me to go back intp MC role
21 analysis. 21 tomorrow morning and just indicate how werticeed,
22 And I'm sure Dr Blackmore will rememberck to the 22 and the sequence and timing, that woulddwefa|pful.
23 World Commission on Dams. There was anestarg 23 THE CHAIRMAN: Yes, | don't think there's any dee come
24 section presented where they looked at tieoaaic 24 back to us with a request, but I think it Vadoe
25 viability of a lot of these projects and fduhat 25 useful to receive something that indicatesicadly
Page 125 Page 127
17:42 1 there simply wasn't demand when the piottered, 17:45 1 what the line-up will be for tomorrow, that we can
2 and they spent years as under-utilised ressur&nd 2 see it in front of us and benefit from that.
3 that's the process that's being talked ateret hAnd 3 SIR DANIEL: We will certainly do that before werme and
4 that's the importance of load curve here, ivtias 4 stand up.
5 probably more relevant 50 years ago thantiday. 5 THE CHAIRMAN: Very good, thank you.
6 THE CHAIRMAN: Okay. I'm still wondering then, in 6 In that case, | think we are done fordhg. Many
7 Annexure E, when you're calculating maximumdage and 7 thanks for the presentations. They were mahe
8 it says, "it shall not exceed the Pondageired;dior 8 helpful, and | think showed a lot of hard worler the
9 the firm power of the plant”, what is the caht 9 weekend, so it's much appreciated. | hopengoe some
10 variable that one is grabbing a hold of &t tontext? 10 respite this evening. But no doubt tomorveswvill
11 MR RAE: In Annexure E, it's referring to "Pondagout 11 benefit greatly from whatever further worluydo.
12 that's pondage within the overall storage. 12 Thank you very much.
13 So you've stored, say, 20 metres' ddptlater. 13 SIR DANIEL: Thank you.
14 And what the power system operator is alloteetb 14 (5.46 pm)
15 within the shorter period of time -- | bekeit refers 15 (The hearing adjourned until 9.30 am the foilfgnday)
16 to a week -- is to have a certain amounbofipge 16
17 within that overall volume that they haveperate 17
18 within certain constraints. So they canit shdown 18
19 to zero; they have to maintain some flow.r&et they 19
20 have the flexibility within that short pericas they 20
21 release water from the greater storage,ve tieat 21
22 fluctuate using the amount of pondage. 22
23 And we're getting into a lot of detaitdyebut 23
24 that's the purpose of pondage in that cAsel.again, 24
25 it's quite different from Annexure D, becait'se 25
Page 126 Page 128
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