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08:55 1

Page 2

Mondays&bruary 2026 0941 1 interpretation and application of the Tyeand of the
2 (9.38am) 2 facts relevant for disposition of the questibefore
3 Opening Remarks 3 us. Our door remains wide open for Indidat t
4 THE CHAIRMAN: Welcome, everyone. It's very gomdsee you 4 regard.
5 and | hope everyone had safe travels to Thyiélfor 5 Given India's absence, the Court hasestitio
6 this hearing. 6 develop fully all sides of the issues thattmfore
7 This hearing is PCA Case No. 2023-01:glhe 7 it, including by carefully reviewing positioteken by
8 Indus Waters Western Rivers Arbitration betwie 8 India in communications between the Governmdgfore
9 Islamic Republic of Pakistan and the Reputfiimdia. 9 the Indus Rivers Commission and in past désput
10 I'm Professor Sean Murphy, the Chaihisf Court 10 settlement proceedings under the Treaty. Cduet will
11 of Arbitration, and I'm joined by the otheembers: 11 continue to do so in order to ensure faattrent of
12 Mr Don Blackmore, Professor Wouter Buytaert, 12 the Parties and the sound administrationstice.
13 Professor Jeffrey Minear and Judge Awn Alg&veneh. 13 As a prelude to this particular hearlngpte
14 Members of our Secretariat are also present: 14 the following recent events.
15 registrar, Mr Garth Schofield; our treasuldr Bryce 15 On 8 August 2025, the Court issued anrdwa
16 Williams; and Mr Sebastian King. Our co@parter is 16 Issues of General Interpretation in whichGloeirt
17 Mr Trevor McGowan. And we also have an ¢astdo 17 addressed the matters before it in the Fhiase on
18 Judge Al-Khasawneh for this hearing, Ms Fedel 18 the Merits.
19 Smith-Ruiz. 19 On 19 September 2025, Pakistan transthattetter
20 | take note of the presence of the délegaf 20 to the Court in which it requested the Csurt'
21 Pakistan and of its Agent, the Attorney Gahef 21 clarification of a number of points arising of that
22 Pakistan, Mr Mansoor Usman Awan. It's vesgdyto see 22 Award.
23 you here, Mr Awan, and to see the other egmiatives 23 On 8 November 2025, the Court issuedasiae on
24 from the Government of Pakistan. 24 Pakistan's Request in which the Court pravide
25 | take further note of the presence oD&iniel 25 clarifications with respect to some aspetthe®
Page 1 Page 3
09:39 1 Bethlehem. Welcome to you, Sir Danied, myour 09:42 1 request for clarification but declinegtovide
2 entire team of legal counsel and experts. 2 clarifications with respect to other aspetthe
3 Though | believe we are rather familiattvéach 3 request. Among those other aspects was Balkist
4 other, may | invite either Mr Awan or Sir Dahdr both 4 request for clarification as to how the Traatyulates
5 of you to introduce the members of your deiega 5 the basis upon which India must determinértsialled
6 MR AWAN: Thank you, Professor Murphy. Thank wery much. 6 capacity and anticipated load of a proposeuefare D,
7 I have Sir Daniel Bethlehem, who you dreaaly 7 Part 3 hydroelectric plant; and, once detegdhilmow
8 familiar with, to my right. And to my leftHave 8 those elements are to be taken into accoupufposes
9 Mr Syed Haidar Shah Ambassador, Embassy a¢taako 9 of the calculation of maximum pondage. Fanvemience,
10 the Kingdom of the Netherlands; | have Syahdt Ali 10 | will refer to these as the capacity/loadéfrge
11 Shah, who is Pakistan's Commissioner fordnifaters; 11 calculation issues.
12 Mr Jamal Nasir, Deputy Head of Mission atEnebassy of 12 Also on 8 November 2025, the Court isftietedural
13 Pakistan to the Kingdom of the Netherlands; lshave 13 Order No. 16, indicating, among other thirlgat
14 then Professor Philippa Webb, Dr Cameronsylile 14 either party may request a further phasheof t
15  Ms Charlotte Westbrook, Mr Abdullah Tarig, 15 proceedings specific to the capacity/loadipge
16 Mr Peter J Rae and Dr Gregory L Morris as qiar 16 calculation issues. Thereafter, on 13 Nowrab25,
17 Pakistan's team and delegation. 17 Pakistan requested a further phase of theedings
18 Thank you. 18 specific to those issues.
19 THE CHAIRMAN: Thank you very much, Mr AttorneyeBeral. 19 On 21 November 2025, the Court issuededeiural
20 | take note of the absence of a delegdtam 20 Order No. 17, in which the Court determireddnduct
21 India. As | have done in the past, | expregset on 21 a further phase of the proceedings speaifiegolving
22 behalf of the Court that India has chosertamot 22 the capacity/load/pondage calculation issubih the
23 participate in these proceedings. The wétkeoCourt 23 Court refers to as the "Second Phase on @iVl In
24 would greatly benefit from India's presendeaich would 24 that order, the Court indicated the dateéilfiog
25  allow us to hear directly from India its vieas to the 25 written pleadings and for the holding of aal o
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09:44 1 hearing. 09:47 1 the course of today.

2 On 9 December [2025], the Court wrote to 2 Before turning to Pakistan to commence its

3 the Parties, through its registrar, transngjtti 3 first-round submissions, | note that there is

4 an adjustable Excel table that incorporatedbitaints 4 an outstanding issue concerning document ptimfufor

5 as set out in the Treaty which the Court iaigid might 5 this Second Phase on the Merits.

6 serve as a tool for considering the issudsisn 6 On 9 January 2026, Pakistan provided ensgion

7 Second Phase. | will refer to this as thgu&tdble 7 addressing the status of the Neutral Expexdeadings

8 operating pool calculations table". For iifatve 8 in which Pakistan also applied to the Court fo

9 purposes, the table is populated with theatipegy pool 9 directions regarding, among other thingsdikelosure
10 calculations used by India for the Kiru Hyaleztric 10 of information in its possession from the tk@iuExpert
11 Plant. The Court invited the Parties, inrthe 11 proceedings that Pakistan considers to leettir

12 submissions for the Second Phase, to adalisesges of 12 relevant and material to the issues bef@&turt in
13 propositions that seemed to flow from experiting with 13 the Second Phase on the Merits. | will redehis

14 adjustments to the table. 14 information as the "Neutral Expert pondageudaents”.
15 By letter of 9 January 2026, Pakistarghoturther 15 There appear to be two types of inforamatit

16 guidance as to the adjustable operating pool 16 stake: first, logbook data for the operapogls of

17 calculations table, to which the Court resjgohon 17 the Baglihar HEP and the Kishenganga HER;whivill
18 17 January. 18 refer to as the "pondage logbooks"; and skcon

19 On 19 January 2026, Pakistan submitsadémorial 19 Pakistan's analysis of this data, which I refler to

20 for the Second Phase on the Merits. ThairgeBhase 20 as the "pondage logbook analysis".

21 Memorial included Appendices A to E, as sl number 21 On 17 January 2026, the Court essentiadjyested
22 of new and resubmitted exhibits and updateiteés. 22 greater specificity with respect to the natscope

23 Although requested to do so by the Cdurtia did 23 and relevance of the Neutral Expert pondagements,
24 not indicate an intention to submit a countemorial 24 and provided guidance as to how such a datume
25 or to otherwise participate in the SecondsPlua the 25 production request might be addressed.

Page 5 Page 7
09:46 1 Merits by the deadline fixed by the Condt, has it 09:49 1 On 23 January 2026, Pakistan furttzeified

2 done so to date. 2 the nature, scope and relevance of the Neftrtyzert

3 This hearing therefore is to address the 3 pondage documents to the issues before the iBou

4 capacity/load/pondage calculation issuesatet 4 the Second Phase on the Merits.

5 subject of this Second Phase on the Merits. 5 On 24 January 2026, the Court inviteddridi

6 On 24 January 2026, the Court issued Buoak 6 provide comments on Pakistan's letter dated

7 Order No. 18, on the organisation of this imgato 7 23 January 2026 by no later than 28 Janudt§.20hdia
8 which was attached a hearing schedule. Pursughat 8 did not provide any comments by that deadline.

9 schedule, we will have first-round submissiops 9 On 29 January 2026, the Court issued Broaé
10 Pakistan today, followed by second-round sstions 10 Order No. 19, which set forth general consitiens
11 tomorrow afternoon. 11 with respect to production or disclosure @fuents
12 After tomorrow's second-round submissitms Court 12 from the Neutral Expert's proceedings.
13 will also engage with Pakistan as to futureses of 13 With respect to the Neutral Expert pordag
14 these proceedings. And in that regard, thetGakes 14 documents, the Court ordered Pakistan byedate,
15 note of Pakistan's letter of yesterday, Ty, 15 2 February, to specify to India the documentaprising
16 addressing such matters. 16 the pondage logbooks that Pakistan seeksramiice in
17 If past is prologue, the Court will hayeestions 17 these proceedings. Further, the court oddexdia by
18 for Pakistan during the course of today-fiound 18 next Monday, 9 February, either to produosé¢h
19 submissions, which may be answered immeyliatehay be 19 logbooks or to inform the Court that it does agree
20 held for response by Pakistan in the secomald: Even 20 with Pakistan as to the scope of such doctsndrne
21 if a preliminary answer is provided todaykiB@n 21 Court made no such order with respect tptmelage
22 should feel free to embellish on its ansvienther 22 logbook analysis, leaving Pakistan to anatllyee
23 tomorrow. At the end of today, the Court witlicate 23 pondage logbooks as it sees fit, if and vihep are
24 if it has additional questions to be addrskeing 24 introduced into these proceedings.
25 the second round that had not already besedpturing 25 Thus, the Court now awaits India's respdyy
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0951 1 9 February. The Court has invited Pakistahe 0955 1 Treaty. More significantly, the very dpation of the
2 course of this hearing to address what fuhaser, 2 Treaty has become a very heavy cudgel tha lad
3 with specificity, it intends to seek from tGeurt 3 using against Pakistan, while at the same piansuing
4 should India fail to respond. 4 policies in breach of the Treaty under cofer o
5 That concludes my introductory remarkgurt now 5 a contention that the Treaty is in abeyancktlaus no
6 to the Agent of Pakistan, the Attorney Gendaal 6 longer constraining of India's conduct.
7 commence Pakistan's first-round submissions. 7 In the shadow of a hot war, and with tteedh
8 You have the floor, sir. 8 renewed kinetic action all around, those ikistan
9 (9.52am) 9 concerned with the empire of law have beerkingrto
10 First-round submissions on behalf of 10 stabilise the ship by consciously emphasiaimdy
11 the Islamic Republic of Pakistan 11 reinforcing third-party dispute settlemerdqaredings
12 MR AWAN: Mr Chairman, members of the Court obiration, 12 to resolve differences. It is in this spiniat
13 members of the Secretariat, it is an honmumie to 13 Pakistan has come before you again in thesegdings,
14 appear before you as Pakistan's Agent atgideing of 14 in visual acknowledgement that the sanctityr@ach of
15 this hearing in the Second Phase on the $/€This 15 treaties is important, and that the peasgfitlement
16 phase is of great importance, as it shouidlade the 16 of disputes through binding third-party adation
17 Court's proceedings on general interpretéties. 17 must be preserved.
18 It should also enable the Neutral Experh@ngarallel 18 Pakistan is adopting the same approaittein
19 proceedings to progress and conclude hisrgnqu 19 parallel Neutral Expert proceedings, whickiftan
20 concerned with the consistency of the Kishagg and 20 insisted should continue to their conclusion
21 Ratle hydroelectric plants with the desigteda in 21 notwithstanding that India walked away fromageedings
22 Annex D of the Indus Waters Treaty. 22 that it commenced in pursuit of its policyabeyance.
23 Pakistan's counsel, who are by now \amyilfar to 23 If there is to be a pathway back to eagent under
24 you, will develop Pakistan's submissionshenigsues 24 the Treaty, and through such engagementderwi
25 engaged by the present phase. You haveveeosir 25 cooperation between the Parties on wateredatd
Page 9 Page 11
09:53 1 Memorial. They will develop the issuedradsed 09:56 1 issues, such as how to address, on ane¢diasis, the
2 therein, and stand ready to assist the Catirtamy 2 environmental challenges that we both facgillibe
3 guestions you may have. Before they do soetare 3 important that there is certainty and claritthe
4 some brief introductory remarks that | shoutike, both 4 rules and obligations that bind us. The ismfere
5 in my capacity as Pakistan's Agent in theeegedings 5 you in this phase of the proceedings engagismps
6 and as Pakistan's Attorney General. 6 the last remaining point of uncertainty abbua
7 We are going through difficult times inr eagion. 7 the Parties must calculate maximum pondage.
8 Sadly, along with other issues, the Indus Vgaleeaty 8 Although this is not the only issue thas beset
9 itself is in the firing line, not just the flifences 9 relations between the Parties under the Tragythe
10 between the Parties about the contours abbiettric 10 past two decades, it is one of the mostifnagtas
11 projects that are proposed on the Westererfiv 11 the volume of water contained in the opeggbiool --
12 As we observed in our Memorial to yoursiited 12 the pondage to which India is entitled a igsible
13 about a fortnight ago, the current eventalréoe 13 manifestation, for all to see, of whetherTheaty is
14 dispute of 1948 when Indian East Punjab dbwh the 14 working or not.
15 flow of water to canals in Pakistani Punjdinat 15 As you come to deliberate on the isdugisremain
16 interference with the flow of water lasteeioa month, 16 for your elaboration, there may be an intiimeto
17 but it had lasting ramifications with whicteare still 17 leave what may be perceived to be elements of
18 living today. It was the primary impetus foe 18 flexibility in the interpretative guidanceattyou
19 negotiation and conclusion of the Indus Waleeaty. 19 should give, leaving to the Parties discussio
20 It also left lasting scars in Pakistan ovelid's 20 aspects of the calculation going forwardedf/ing
21 ability to weaponise water, about which yauéhheard 21 elements of flexibility is unavoidable, soitydut
22 from us at length in these proceedings. 22 | would encourage you to close off as mamnaes of
23 As we have put before you, there is exddeof 23 uncertainty as you are able to do at thistpoitime
24 manipulation of the flow of the waters of leenab 24 and process. Flexibility and uncertainty are
25 River on more than one occasion, in brea¢heof 25 bedfellows, and the Parties' dispute ab&ut th
Page 10 Page 12
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0958 1 application of the Treaty is too deepetvk open 10:02 1 the importance of these proceedings{fals stop to
2 issues of design contention if this can pbg&ie 2 the interpretative phase of the proceedirgs; lzaton
3 avoided. 3 change, handing the issues to the NeutralrEfqehis
4 Pakistan's counsel will address thesesssu 4 decision in respect of the KHEP and the RHiz#;
5 further, but | would like to leave you witlsanse, 5 perhaps as a prelude to further proceedingsrt® on
6 from my vantage point, that as complete atysaiseof 6 different elements of the dispute of which yoe
7 the issues now before you is important. 7 seised. We will come to such elements, Mri@Gtan, as
8 The immediate purpose and time consteairthese 8 you have mentioned, in the concluding sessidhis
9 proceedings is to complete the analysis [gfndoy 9 hearing tomorrow. And as you've noted, yauiar
10 your General Issues Award on the calculagfanaximum 10 receipt of Pakistan's submissions transmytgsterday
11 pondage for purposes of necessary guidaribe to 11 that address this aspect, and | will resanyefurther
12 Neutral Expert. As Mr Bethlehem will addreksrtly, 12 comment on those issues to the closing sessioorrow.
13 there is a further phase scheduled beforN¢ral 13 Mr Chairman, before | start my scriptabmissions,
14 Expert which will be focused on the award $twau will 14 perhaps let me just address the point thatiased
15 issue in these proceedings. To this endydpe is 15 your opening introductory remarks with: théerence to
16 that you will be able to address the outstanidsues 16 PO19 and the directions that were given kiskm to
17 with reasonable expedition, although thisf isourse 17 communicate the details of the documentsibdiave
18 a matter for you. 18 identified to India.
19 It is unusual in an inter-state arbitmatio see 19 As | recall, in PO19 you also directeat thakistan
20 a series of awards and decisions from tharfGon 20 should inform the Court of the steps thatenaken,
21 issues of heavy moment, of such sagacitgjefty and 21 although not copy the documents to the Cdwéan
22 dispatch. Pakistan is grateful for the Cewngaged 22 inform the Court that as of yesterday, Pakist
23 attention to these issues, even when yogrdisavith 23 transmitted the details to the Governmeidi& on
24 our arguments and send us back to the drévoagl. 24 multiple channels: first of all, on channeishe
25 As we said in the concluding paragrapitmip 25 Agent, from the Attorney General; secondinutus
Page 13 Page 15
09:59 1 Memorial, these proceedings and thosedéie Neutral 10:03 1 Waters Commissioner channels; and thisimgyon
2 Expert, from both of which India has abseritseif, 2 diplomatic channels as well.
3 are not tilting at windmills or scratchingsatres or 3 We have identified three documents in¢hos
4 using adjudicatory proceedings gratuitousls asdgel 4 communications to the Government of Indialndfia
5 to advance grievances. They reflect an ajgti@e on 5 replies but does not submit the documentgpes not
6 Pakistan's part that the law matters, andttieat 6 reply, we invite you to ask us to addresgith@iments
7 application of the Treaty must be upheld intsn 7 in question before any further order is made.
8 word and in deed. We hope, on the basis uf gavards 8 We note, Mr Chairman, your observatiom #mat in
9 and decisions, to find a pathway back to cradjos 9 PO19, that in the course of these proceedirgshould
10 under the Treaty. We are convinced that your 10 address precisely the kind of order that wald/be
11 proceedings, and your decisions and awaogid® very 11 looking for, and we propose to do so in dugrse.
12 important stepping-stones to do so. 12 Mr Chairman, members of the Court, tugrtm
13 Mr Chairman, members of the Court, thieigs my 13 the scheme of our submissions.
14 brief remarks to a close. May | ask youatb ¢ 14 My submissions this morning are goingdo
15 Sir Daniel Bethlehem to the podium to corginu 15 relatively brief. | expect to be on my fémtabout
16 Pakistan's submissions in these proceedings. 16 45 minutes or so, and happily to hand offtiiié of
17 THE CHAIRMAN: Thank you very much, Mr Awan, ftrose 17 the detailed arguments to my colleagues, wymrknow
18 opening remarks, which are much appreciated. 18 well.
19 Sir Daniel, | believe it's now for youttdke 19 I will set out the scheme of our subnaissito come
20 the floor. 20 in just a moment. Before | do so, howe\atriie
21 SIR DANIEL: Mr Chairman, members of the Courembers of 21 recall the scope of these proceedings, beih t
22 the Secretariat, it's an honour to appear&giou 22 intended focus and also what is beyond thé&nad
23 again on behalf of Pakistan and to be inrtos for 23 I would also like to touch upon a point madeur
24 the Second Phase on the Merits. 24 Memorial about Pakistan's case today in these
25 You have heard from the Attorney Genaloalut 25 proceedings.
Page 14 Page 16
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10:05 1 The issues before you in this Secdras® are 10:08 1 perspective, the issues covered in Chaatéo 3F of
2 narrow, certainly narrow by reference to teeegal 2 our Memorial. Dr Miles will be on his feetrfabout
3 issues submissions that we put to you almasiears 3 90 minutes or so, we expect.
4 ago and in respect of which you issued youreGs 4 Dr Miles will be followed by Mr Peter Ragho will
5 Issues Award last August. Given your analgsifie 5 address, from an engineering perspectivassoes
6 methodology applicable to the calculation akimum 6 covered in Chapter 3C to 3F of the Memorighvell as
7 pondage, two key linked elements remain. 7 in Appendix D, which addresses the matters fro
8 The first is the basis on which India netermine 8 an engineering perspective. Mr Rae will afsike some
9 the installed capacity and anticipated load of 9 observations on the Court's Excel table -Qfairman,
10 a proposed Annexure D, Part 3 HEP. The essgtthis 10 you'll forgive me if | don't remember youosihand for
11 enquiry is whether the Treaty imposes coimgsran 11 that -- but the Court's Excel table, whichdsressed
12 what might otherwise be regarded as matbers f 12 in Chapter 4 of our Memorial. We expect tlaRae
13 unilateral decision by India; and if it degose 13 will also be on his feet for about 90 minueso.
14 constraints, what those constraints arehandthey 14 If there is any time remaining at the efithis,
15 operate to inform India’'s determination statied 15 I may come back to make some very brief otpsi
16 capacity and anticipated load. 16 observations, although those might senslbtyfze held
17 The second element, once we have an atswet 17 over to our closing submissions tomorrowratien.
18 first question, is how installed capacity and 18 So this is the scheme to come from ustibee
19 anticipated load are to be taken into accfmnt 19 remainder of the day.
20 purposes of the calculation of maximum poadag 20 If prologue is future, we not only expgaestions,
21 So step 1 is the Treaty-mandated franiewaor 21 but we welcome your questions and your consrauring
22 the determination of installed capacity amitgpated 22 the course of today. We will attempt to addrthose
23 load; and step 2 is applying this determimetd 23 that we can address on our feet. If, fosora of
24 the calculation of maximum pondage. 24 time or for reasons of an inclination to défe
25 Both enquiries turn on questions ultiryadé 25 further consideration, we defer to the clpsiession
Page 17 Page 19
10:07 1 treaty interpretation, although with impoit 10:10 1 tomorrow afternoon, we will be sure nolioe sight of
2 engineering elements to feed into the exerdise 2 the issues that you raise.
3 other words, they are rooted in the text ef Treaty: 3 Beyond the key elements of the presentignthat
4 what the Treaty says, what was intended by tbaty, 4 I've just identified, there are other issubgctv arise
5 how the Treaty works, and so on. This shiglTreaty 5 in the margins which will also warrant commeWwe
6 intended to apply engineering principles, mfpthat 6 will, for example, have something to say oratuwe
7 you underlined in your General Issues Awand, iamust 7 understand the Court's General Issues Awahne\te
8 be capable of application in engineering tesus 8 concluded on the role of paragraph 15, theatipmal
9 an engineering appreciation of the issueshaill 9 constraints in paragraph 15 on the calculaifon
10 critical. 10 maximum pondage. We will also touch on fisei¢ of
11 We have formulated our submissions toesidboth 11 environmental flow, although this for purppsé
12 elements. We will lead off with submissiamsthe 12 identifying its relevance rather than forgmses of
13 applicable legal framework of the Treaty, &oitbw 13 addressing any issues of detail.
14 these with submissions on engineering elesnent 14 Mr Chairman, members of the Court, thisds me to
15 To this end, following me, Professor Weblvho, 15 a contextualisation point that | make gingeslt
16 I should recall for the record, is our neappointed 16 nonetheless consider that it needs to be.made
17 but not yet anointed King's Counsel -- wilka 17 Pakistan's case on pondage in the Fiestd?on the
18 submissions that go principally to legal iptetative 18 Merits was that installed capacity and apéited load
19 issues, broadly following the scheme of vidat 19 were not properly part of the maximum pondage
20 addressed in Chapter 2 and Chapter 3A araf 88r 20 calculation. We strove, in advance of ounidgal on
21 Memorial. She will speak about for 75 misute 21 the Merits in the First Phase, over a vensiterable
22 we expect. 22 period of time, to go back to first principl®
23 She will be followed by Dr Cameron Mileg)o will 23 identify what we considered to be an integiren of
24 act as a bridge between the legal issuethand 24 the Treaty that was consistent with its tetimst was
25 engineering issues. He will address, frdegal 25 workable through an engineering lens, anathteome of
Page 18 Page 20
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10:11 1 which would leave the Parties with cetjain 10:15 1 calculation of maximum pondage.
2 We were driven in that endeavour to gk ibadirst 2 In your General Issues Award analysisampge,
3 principles by an appreciation that the intetigtion 3 you addressed in careful and impressive deraibngst
4 advanced by, and the practice of, both Partigse 4 other things, the ordinary meaning of the téxt
5 preceding decades was not satisfactory, fiable 5 paragraph 8(c) and its interaction with paaphs 2(c),
6 nor workable. This applied to the positionatted 6 2(i), 15 and other provisions of the Tredtydoing
7 historically by both India and by Pakistan. 7 S0, you rejected Pakistan's interpretation as
8 As we recalled in our Second Phase Metereawere 8 problematic on, amongst other grounds, thastied on
9 transparent before the Court in the First @ivas 9 the contention that the Treaty-drafters lefttime
10 liting the veil our attempts to identify, Elsave 10 element in paragraph 8(c) -- and | quote frera your
11 said, an interpretation of the Treaty thad wa 11 Award -- "to be inferred from provisions atliean
12 consistent with its terms, was workable from 12 Paragraph 8(c) and its definitions". That's
13 an engineering perspective, and arrived atigsome 13 paragraph [675] of your General Issues Award.
14 that was clear and certain. 14 This is of course not simply fair crigim of our
15 Given your General Issues Award, we exigdailed 15 approach, but this was an issue that Pakistdritself
16 in that endeavour, as the Court was not pdesliby our 16 identified transparently in its submissiamgdu on
17 submissions. And as we've said how on nhelltip 17 this aspect as being something that the yceainot
18 occasions, both in correspondence and inisglums, 18 address, and required inference. So yoyquutfinger
19 and | say now in this hearing, we acceptfthig and 19 on the challenge of inference.
20 in good faith, the Court's Award on thesedss 20 I note this point not to pour salt on waunds or
21 But in doing so, as we come to this Sédimase -- 21 to scratch at this particular issue unnecigsa
22 and this is the point that | make with ginger 22 because we absolutely accept the Courtigusit-
23 apprehension -- we remain troubled by thecagh that 23 it is accurate, as we explained going ingo th
24 the Court has adopted, possibly because weydd 24 submissions -- but | do so for purposes wiis
25 fully apprehend how it will operate, but alswre 25 a light on the challenge that we considesiperinto
Page 21 Page 23
10:13 1 importantly, because we perceive that) evethe 10:16 1 the present phase.
2 elements on which the Court has given clemtagee -- 2 Prescribing the basis on which India noasérmine
3 such as the "realistic, well-founded, and nlsfde" 3 the installed capacity and anticipated load of
4 standard -- there is significant scope faurit 4 a proposed Annexure D, Part 3 HEP will require
5 dispute. 5 an exercise of inference on your part. Yak @ view
6 In saying this, we do not quibble abouethier the 6 on the challenges of inference with respect to
7 methodology adopted by the Court may givecatgr 7 Pakistan's approach in the First Phase, bliawe come
8 volume of pondage to India than would haventthe case 8 to a position where an exercise of inferenitlestill
9 on Pakistan's proposed methodology. Quesgioing to 9 be required.
10 this point, if at all, will turn on the apjaich that 10 The issue of how to determine installgobcity and
11 the Court adopts following the Second Phésigeo 11 anticipated load of a proposed Annexure Ex, PREP is
12 proceedings, in your deliberations to coneyaur 12 not addressed in the Treaty, and variousstena left
13 award to come. 13 undefined. Nor does the Treaty address hetalied
14 Our principal concern, as the Attorney&al has 14 capacity and anticipated load are to be taken
15 said, is to secure an outcome that is as @afehas 15 account for purposes of the calculation atimam
16 certain as possible, and as simple and as 16 pondage. The Court, in its pondage analssjiscted
17 straightforward as possible. The more thezemoving 17 one approach that rested on inference batidpt
18 parts in the methodology, the more problefitides 18 another, and one that portends less certtiaty
19 stored up for the future. 19 the approach that was rejected.
20 With this in the forefront of our mindge have 20 Now, we are where we are, and we ackraggl¢his
21 come to you in this phase of the proceedimat, in 21 and we fully accept this. | make the poimlydo
22 our written submissions and now in the anbhsissions 22 shine a light on the challenges of infeream to
23 to come, with what we think is the simplestre 23 emphasise the premium that Pakistan attactibe
24 straightforward and most appropriate appréadiing 24 objective of achieving certainty in the Resti
25 in the gap in the general issues analysthen 25 obligations under the Treaty.
Page 22 Page 24
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10:18 1 Let me turn briefly to address thevahce of 10:21 1 a couple of weeks, we don't expect thawileseek

2 these proceedings to the Neutral Expert prbogs. 2 longer. But this date will be fixed by refece to the

3 In the fourth meeting of the Neutral Exykat 3 timing of the Court's award on pondage in this

4 took place in Vienna from 17 to 21 Novembet {gear, 4 Second Phase.

5 we addressed the Neutral Expert at lengthemraontent 5 | develop on this point just to put on yoadar

6 of your General Issues Award, and its relegard 6 screen, if it is not already, that as sooycasare

7 application to the enquiry of which the NeLiEzpert 7 able to give us an indication of a likely tigiof your

8 is seised in respect of the KHEP and RHERJolng so, 8 award in this Second Phase, that will allowous

9 we of course addressed the Court's analydifiratings 9 address issues of timing in the parallel NgExpert
10 on pondage, and we affirmed explicitly andtenrecord 10 proceedings. | think in our correspondencgt, if
11 Pakistan's full acceptance of your Awardliofits 11 memory serves me correctly, in which we retpeethis
12 aspects, including, of course, in respepboidage. 12 further phase, we, as a matter of hypothsges;ulated
13 As your Procedural Order No. 17, defirtimg scope 13 as to whether it may be possible for the Colissue
14 of this Second Phase on the Merits, was dssue 14 its award perhaps by 13 April. But that afitse is
15 advance of Pakistan's closing submissiotisetdleutral 15 a matter for you, and we are more concetmdybu
16 Expert on 21 November, we placed your procgduder 16 take the time to get the issues right thahytbu

17 before the Neutral Expert specifically arfdimed him 17 constrain yourself artificially by a deadline

18 of the scope and timings of the proceediog®ine 18 We then move to item 14 on the NeutrgdeEis work
19 before the Court. We further requested thetidl 19 programme. You can see there that's a dfta date
20 Expert to revise his work programme to enable 20 certain, 5to 7 May. That's a fifth meetifighe

21 submissions from the Parties that would axiitee 21 Neutral Expert, where the expectation is tinete will
22 terms of your Award on pondage and its relegand 22 be an oral presentation of the written subiwis on
23 application to the Neutral Expert's task. 23 pondage.

24 The Neutral Expert's most recently reiserk 24 As the Neutral Expert -- and this is cleam his
25 programme is now on the screen; | hope tligt i 25 decisions on the record of your proceediagd,which

Page 25 Page 27
10:20 1 visible to you. You will no doubt be véayniliar with 10:23 1 are now publicly available -- as is cleam the

2 it already, so | will not dwell upon it londgut 2 appreciation of the Neutral Expert, for exaanph the

3 | simply note where we are and where we expdot in 3 issue of Pakistan's hifurcation applicatibe, eutral

4 the coming months. 4 Expert apprehended that certainty on the isbtre

5 If you have a look at item 12, which isvnat the 5 methodology for the calculation of pondage ldae

6 top of the screen, that addressed the fouetting 6 relevant for his consideration of all othquexts as

7 that took place between 17 and 21 Novembesgpttation 7 well: the placement of intakes, the locatibn o

8 of memorials, questions from the Neutral Ekp#rwas 8 spillways and so on. So the fifth meeting,expect,

9 over five days, but there were four days afrimgs. 9 over the course of three days, is likely tdrads not
10 We are now in the interregnum between & and 10 just the pondage issues but also the widglidations
11 item 13. So we move then to item 13, whimfitemplates 11 for other aspects of the Neutral Expert'sigpng
12 the Parties' further written submissions amdage from 12 That date, of course, is fairly quickijldwing
13 the Parties, with a date to be determindatén 13 the TBD date of late April 2026 for the weriit
14 April 2026. 14 submissions on pondage; and again, thosgparg to be
15 Now, we have written explicitly to the il 15 contingent on the timing of the Court's award
16 Expert, this is well known -- your documesats also on 16 So these are the Neutral Expert's wargrpmme
17 the record -- to say that of course our amitt 17 items that are immediately dependent on titeome of
18 submissions on pondage will be dependertietirhing 18 the present proceedings before the Court.
19 of your award coming out of this phase. \&ech 19 While we have the work programme on theen, let
20 indicated to the Neutral Expert -- or if rtbis is 20 me briefly take you through the subsequergest of his
21 certainly our apprehension of our approathatonce 21 proceedings. I'm sure you have them cldeetyind
22 you issue your award in this Second Phasevillve 22 because they have been raised in correspmmuéin you
23 endeavour to make written submissions td\théral 23 dealing with other things, but just to tibk$e issues
24 Expert extremely quickly. So we are not piag to sit 24 off.
25 on our hands. Whether it's the space ofekwe 25 So by 1 June, recalling -- if one coult jscroll
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10:25 1 up to see item 14 again. So item 14 was/aMay, 10:28 1 constraints, and the Court indeed haaagfrlentified
2 which was the fifth meeting, addressing isaies 2 a number of such constraints. Professor \Wébb
3 pondage and other consequential issues. 3 address this issue in more detail, so | anttes
4 By 1 June, we expect to see the NeutrpeEs 4 taster.
5 synthesis memorandum. We anticipate thagyththesis 5 My first observation is that, distinctrinats
6 memorandum will be a recollection in an orgediform 6 design criteria obligations, India is requiri¢ds
7 of the Parties' submissions on all of theoei 7 mandated, it is obligated to communicate tastan key
8 issues, not reaching conclusions but simgiyngeout 8 information regarding any proposed Annexur®art 3
9 the essence of the Parties' arguments. 9 HEP. You will be very familiar with these pigions
10 There will be an opportunity then thakofies by 10 from the First Phase, but for ease of reciitie, we
11 30 June, so almost a month later, for théd3aio 11 have now on the screen the text of parag@ptd 2 of
12 comment on the synthesis memorandum. Wecettps 12 Annexure D, and in just a moment we will glsbup
13 those comments are likely to be limited td fotusing 13 the text of Appendix Il to Annexure D.
14 on the completeness and accuracy of the dldtxpert's 14 Looking first at paragraph 9, this impgose
15 appreciation of the Parties' issues, butcotake any 15 an obligation upon India to communicate tkistan in
16 comments of substance. 16 writing the information specified in Appendix
17 We then have a meeting window in resirve 17 The timing of this obligation is importarAnd | just
18 early/mid-July, in case this is needed. 18 pause here to recollect that in your Gerigsakes
19 Item 18, circulation by the Neutral Expefr 19 Award, you dwelt on this issue of the six thertiming
20 a draft decision to the Parties by 30 Septemb 20 in paragraph 9, and as | recall, you empbddieat
21 Then a series of steps, item 19, iterarzD 21 this was a minimum, not a maximum, and indberke was
22 item 21, which may appear to be a littlecbinbersome: 22 encouragement in your General Issues Awaritifa to
23 the Parties' draft comments on the draftsitaci 23 communicate the necessary information todeakias
24 a meeting of the Neutral Expert to addres®ithange 24 early as possible.
25 of the draft decision; and then the Partigther 25 But my point here is not just to focustiom issue
Page 29 Page 31
1026 1 written comments. These are all alreadly in to the 10:30 1 of the six months, but that it says siaths in
2 Neutral Expert's supplemental rules of proogduhich 2 advance "of the construction of river worksmected
3 of course is also public, and therefore ageired. 3 with the Plant”". This is not about six moritis
4 Then on 29 January 2027, the expectéaltiain t 4 advance of concreting up to the level of iata&r of
5 the Neutral Expert will circulate his finalaigon to 5 other advanced-stage work on constructiors It
6 the Parties. 6 six months in advance of the constructiorivedrr
7 Now, | say no more about this at this staghese 7 works: taking a spade, putting it into thedsamhere
8 are issues that we may wish to come back tieein 8 must be an opportunity for Pakistan to receive
9 closing case management discussion at thefehd 9 information and comment on the informatiorereed.
10 hearing tomorrow because they are relevahieto 10 If we turn now to Appendix [ll]. Agaigiou'll be
11 further possible next steps, including a ipié 11 very familiar with this, and | don't propdbat we
12 application for interim measures. So | kesé out so 12 enlarge the screen to focus on the issuegjdito
13 you have a sense of the trajectory to contieein 13 look through it briefly.
14 Neutral Expert proceedings. 14 The information that India is obligedctammunicate
15 We can take that off the screen, thank yo 15 to Pakistan is detailed. Apart from the fmraof the
16 So | turn now to some brief observatiomshe 16 plant, it requires hydrologic data to be camitated,
17 issue of Treaty-based limitations on Indiasgin of 17 hydraulic data, particulars of design -- whiEgoing
18 appreciation in the determination of insthteapacity 18 to be most important for purposes of thissphaf the
19 and anticipated load. 19 proceedings -- and other data. And the ipddata
20 Going back to the first part of the engwith 20 and information includes data addressingpafse,
21 which this phase of the proceedings is comtkr 21 the hydrology of the river, and data relevarihe
22 whether the Treaty imposes constraints o'chargin 22 projected installed capacity and anticipsed of
23 of appreciation when it comes to the deteation of 23 the plant.
24 installed capacity and anticipated load; ificourse 24 You will see that, in particular, in tparticulars
25 Pakistan's position that the Treaty doeseddepose 25 of design under paragraph 4, around subggragi(h)
Page 30 Page 32
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10:31 1 and (i), but there will be others thatratevant as 10:35 1 in the information communication, objeatand

2 well, and my colleagues will take you to these 2 challenge procedures, an expectation that the

3 provisions in closer detail. 3 information that India is required to commutécto

4 While we are there, | also note incideythiat 4 Pakistan must be capable of being tested. itAndst

5 India, by paragraph 5(a) of Appendix Il, isabbliged 5 be capable of being tested, we say, not siomply

6 to provide to Pakistan a detailed estimatéetebdf 6 procedural grounds -- "You haven't provides, tbr you

7 the proposed development of the flow pattetovo 7 haven't provided it sufficiently” -- but alae regards

8 the last plant downstream. So it's not just t 8 its content.

9 hydrology of the river upstream, it's not jdetail of 9 Professor Minear, | anticipated that yaghnhhave
10 the works, it's not just the works themseltes also 10 a question? No, you were just leaning fodvesgerly.
11 the consequential implications downstreamd A 11 It is additionally the case that parabrdp makes
12 obviously that is going to be relevant wtiesoimes to 12 it clear that once India has passed theainiti
13 guestions of environmental flow or minimumal 13 paragraph 9 information gateway, it canrmopy make
14 I note just in passing that of coursdrenmental 14 changes to its design at will, without comroation to
15 flow and minimum flow, whilst they might oVegp, 15 Pakistan. Paragraph 12 requires that Ireigcdncome
16 essentially address two different issuehink in 16 back to Pakistan if there are changes toduerm due
17 the Kishenganga Court's final award, therg Iea 17 course, must communicate the changes amdléwant
18 a little bit of eliding of the two conceptga the 18 information, and that the process of objectiod
19 notion of environmental flow, but they do ek two 19 potential challenge arises as well, appkesell, but
20 different things. 20 within a more accelerated timescale: thresethso
21 Going back to paragraphs 10 and 11 okAumre D, 21 instead of six months.

22 paragraph 10 then provides that Pakistan hawst 22 Seen through this prism, it is clear thase
23 an opportunity to object that the proposesigtedoes 23 provisions both impose and imply constraimt$ndia’s
24 not conform to the criteria mentioned in geaah 8. 24 latitude to unilaterally, without limit, deteine the
25 And | note in passing that there is no merttiere of 25 particulars of design. Going back to Apperilithis
Page 33 Page 35
10:33 1 paragraph 15, of the operational constrésue, 10:37 1 extends to -- perhaps we can have theslidgtagain

2 which suggests that insofar as paragraph rEegant 2 back on the screen and zoom in on paragraph 4,

3 as part of the design enquiry -- which youehfmund to 3 the particulars of design.

4 be the case, and which we of course accémt-it is 4 So going back to Appendix Il, this extetmls
5 contingent on the paragraph 8 design criteparating 5 amongst other elements, a review of the "diggh
6 as a design compliance constraint ratherdblan 6 proposed to be passed through the Planthdid's
7 a gateway design criterion. 7 "expected variations in the discharge on atotithe
8 Paragraph 11 then provides that any dbjebly 8 daily and weekly load fluctuations", and d throposed
9 Pakistan may be resolved by reference to thielé\IX 9 "maximum aggregate capacity of power units'fifon
10 settlement modalities, including, of coutheaugh 10 power and secondary power. That's thergoeAdix Il.
11 proceedings before a court of arbitratioa oeutral 11 Professor Webb will address these issudsefurt
12 expert. 12 In your General Issues Award, you idédif
13 Pausing here, it is axiomatic, we sagt, ith 13 a number of constraints upon India with respesuch
14 detailed specified information must be comicated to 14 an exercise -- we can take the slide ofttneen,

15 Pakistan under paragraph 9, if Pakistan hast 15 thank you. So you identified a number ofstrints

16 an opportunity to object pursuant to pardytpand if 16 upon India with respect to such an exereisd,

17 dispute resolution modalities are prescrifngguant to 17 Professor Webb will address these issues fullye

18 paragraph 11, it must follow that the Treaty 18 I note only at this point two principksit

19 contemplates a review process that is marererely 19 you identified: first, that India must undee

20 procedural by reference to which objectiandesign 20 a realistic, well-founded and defensible gectipn of

21 compliance can be tested. If not, theseigions 21 a proposed HEP's installed capacity andipated

22 would be entirely ineffective. And this pess must, 22 load. And you will recall, because this was of

23 of course, apply also to objections in respec 23 the issues that was centre-stage in our sefpre

24 installed capacity and anticipated load. 24 clarification, your reaffirmation that thestard was

25 So we have implicit in the structurelwf Treaty, 25 a realistic, well-founded and defensible gxtpn.
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10:38 1 And the second principle, and that has alsen in 10142 1 addresses the issue of ab initio, at-tlset
2 subsequent correspondence, is that the porjeaft 2 compliance, applies expressly, in paragragli®1to
3 installed capacity and anticipated load mastespond 3 the communication of information pursuantrirtiéa to
4 to how the HEP will actually be operated, eadnot be 4 paragraph 9.
5 hypothesised in a manner that serves to éntlre 5 The question that follows from this iswhcan
6 amount of maximum pondage. 6 the Court's injunction requiring India to urteke
7 Now, it is Pakistan's case that the evidem 7 a realistic, well-founded and defensible prtige of
8 the record of these proceedings clearly indicthat 8 installed capacity and anticipated load beetesom
9 India, almost as a default approach, as $geungh its 9 the outset? Without more from the Court as, there
10 historic practice -- about which you will heagood 10 is a real risk that this test identified bg Court --
11 deal shortly -- routinely hypothesises igj@rted 11 "realistic, well-founded, and defensiblethere is
12 installed capacity and anticipated load pedgito 12 a real risk that these will simply be warnrdg
13 inflate the amount of pondage to which itssiays 13 hortatory but with few teeth, and operatisgdertile
14 entitled. And as | say, we will come baclkhis 14 source for future dispute.
15 shortly. 15 Something more is required: somethingrecle
16 As the Court is aware from the PO19 spoadence, 16 precise, practical in its application, anoperly
17 there is significant relevant evidence inpgurpof 17 reflective of the clear differentiation titlaé Court
18 this contention that is not yet before ther€oln 18 has itself made, in its wider analysis, ef th
19 the event that that evidence comes befor€ diet 19 centrality of ab initio designh compliancestitict from
20 through the PO19 process, Pakistan will hzackke 20 post-commissioning operational constraints.
21 good on this contention. 21 Mr Chairman, members of the Court, |khtls
22 Assuming, arguendo, for the moment, dinat 22 always the duty of lead counsel, speakirsg, fio
23 contention -- the contention that | have jnatle -- 23 speak gingerly, and | do so, with the nexttpavith
24 has weight, the question that follows is: luan 24 humility and with the utmost of genuine restpe the
25 India's proven historic overreach in the gtipn of 25 Court. But we perceive there to be a reflthat the
Page 37 Page 39
10:40 1 installed capacity and anticipated loadftie evident 10143 1 approach on pondage to which the Couvitgtad in its
2 purpose of inflating maximum pondage, how Icalia's 2 General Issues Award may come to be, or oskirg to
3 proven historic overreach be addressed frem th 3 be, as a matter of interpretative principle,af step
4 outset -- in other words, at the design stage 4 with the Court's approach as regards the other
5 opposed to having to wait for multiple yedrtogbook 5 paragraph 8 design criteria and the informatio
6 operational data? 6 communication obligations relevant to thegeria.
7 In this regard, | recall the Court's fimglin your 7 India's pondage design obligations musidpable
8 Clarification Decision at paragraph 88(Fhatts part 8 of Treaty compliance evaluation at the outstethe
9 of the dispositif -- that the paragraph 8 giesi 9 design phase, at the point at which India canmoates
10 criteria are, first of all, mandatory; secotmety are 10 the information it is required to provideRakistan;
11 to be applied at the outset, in other waatithe 11 not five years after the fact, when we'vetget
12 planning stage as opposed to the construstime; 12 logbooks and we see that the pondage cleamg@dwarded
13 third, that they are distinct from post-corssioning 13 has not been used.
14 operational constraints; and fourth, thay tennot be 14 In Pakistan's assessment, the key coatimes in
15 satisfied by a commitment to operational taitg. 15 assessing whether a projection of instakgxhcity and
16 Your General Issues Award did not, ofrseu 16 anticipated load is realistic, well-foundedi a
17 address the projection of installed capamity 17 defensible will be whether the projectiores ar
18 anticipated load. But the ab initio prineighat 18 calibrated, first, to the hydrology of thiesif the
19 these design issues need to be satisfibe design 19 proposed HEP -- it's all about the wateimnaitely --
20 stage, and that they are separate from t@iignal 20 and second, to a testable, evidence-basgtiiva of
21 constraints, this ab initio principle expezsby the 21 the contribution of the HEP to the grid taehht is
22 Court is fundamentally apposite to the enguiwhich 22 connected.
23 you are now engaged. 23 If the Court's twin pillars of a realisti
24 And indeed, the Court's dispositif at 24 well-founded and defensible projection, apdagection
25 paragraph 811(S) of your General Issues Awetiith 25 that cannot merely be hypothesised but nastspond
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10145 1 to how the HEP will actually be operaiéthese twin 10149 1 assessed paragraph 15 as "context" +rargre using

2 pillars are to be meaningful, it will be nexay for 2 "context" in its legal technical term, contbgring

3 Court to spell out in detail the informatidwat will 3 appropriately used for purposes of Treaty

4 be required of India to meet these testspanglst 4 interpretation -- so you assessed paragrapis 15

5 to identify that India has the burden of prbof to 5 "context" for the interpretation of paragragb). And

6 identify as well that there will be a presuioptof 6 you will find this discussion in, amongst atparts of

7 Treaty incompatibility if India either doestmoeet the 7 your award, paragraphs 682, 685, 738.

8 tests or fails to provide a sufficiency ofamhation 8 Addressing the object and purpose of tieafy,

9 to enable Pakistan to assess whether theatestset. 9 you concluded that paragraph 15 operates 'iostaled
10 Mr Chairman, members of the Court, Pakistfinal 10 capacity and anticipated load are identifidiatit's at
11 submissions in its Memorial for this phasavjae 11 paragraph 704. In other words, paragraphridbthe
12 detail on what Pakistan proposes shoulddxtirgo 12 engagement of paragraph 15 in the desigrepsoc
13 your "realistic, well-founded, and defensitist. 13 follows the initial design enquiry with respéo
14 It, on reflection, however, omits to requbst Court 14 installed capacity and anticipated load.

15 to explicitly elaborate on the informatiomthwvill be 15 Pakistan fully accepts the Court's ansigsd
16 required of India to meet this test, and that 16 conclusions. As we understand it -- andithibe
17 a presumption of incompatible will operateniia 17 position that is set out in our Memorial, @amdwhich
18 either fails to meet the test or fails tovle 18 Dr Miles and Mr Rae will elaborate -- pargard5
19 a sufficiency of information. But we willmedy this 19 operates as a restriction on the storagets#rywboth
20 apparent oversight in the written final susians in 20 daily and weekly, that is relevant at thegtestage
21 the final submissions that we will make at ¢ttose of 21 to ensure that the design of a HEP is caébrto the
22 the hearing tomorrow. 22 manner in which the HEP is able to be opdrateler
23 Mr Chairman, members of the Court, thisgs me to 23 the Treaty.
24 two brief concluding observations to makehen 24 Reflecting the Court's finding in its @li@ation
25 connected issues of where paragraph 15fiaghe 25 Decision that paragraph 8 design criteriackwhpplied
Page 41 Page 43

10:47 1 calculation and the relevance of enviramaielow to 10:50 1 at the outset, must be distinguished from

2 the calculation. Both Dr Miles and Mr Rael\sdy more 2 post-commissioning operational constraint$ sisc

3 on these issues. My observations are simghjentify 3 paragraph 15 -- | should just go back ovet. tha
4 points on the horizon -- and perhaps to dttraar 4 We also understand from the Court's Gtatibn

5 fire, if there is fire to be attracted -- ot 5 Decision that the paragraph 8 design criteriach

6 identify points on the horizon that are relgva your 6 apply at the outset, must be distinguisheah fro

7 consideration of the issue. 7 post-commissioning operational constrainté sisc

8 In your General Issues Award, you held as 8 paragraph 15. Pakistan does not, accordingly,

9 a penultimate point of restriction -- and terline 9 understand the Court to be saying in its Garissues
10 the "penultimate point of restriction" --thre 10 Award that paragraph 15 is itself a desigeron
11 approach to be taken to the calculation ofimmam 11 that applies in headline terms before iretiadind
12 pondage that pondage required for firm pasheil be 12 anticipated load are identified, but rathet it is
13 calculated in a manner that abides by tHg datl 13 an operational constraint closely linkedh® design
14 weekly release requirements set out in paphgt5 of 14 criteria that acts as a limit against posdigti
15 Annexure D. In reaching this conclusion, gtated 15 overzealous design.

16 that "design and operation cannot be .cthtri 16 Now, | make this point in opening Pakisa

17 separated"; that's at paragraph 680 of yemetl 17 submissions today as it is one of some cergdide

18 Issues Award, and you recalled a similaestant by 18 importance, and if Pakistan's understandinghat the

19 the Kishenganga Court to this effect. 19 Court intended with respect to the role ahgeaph 15

20 You also went on to say that paragraph 15 20 is incorrect, we request that the Court flahiis

21 "... serves as a turbine discharge cainstthat 21 understanding to us in the course of thisilgato

22 must be considered in determining how to meneater 22 enable us to address the Court's more inteméaning

23 storage to meet the HEP's daily and weeldgt o 23 more fully.

24 conditions." 24 This is Pakistan's understanding of wbatdecided

25 That's at paragraph 681. In so conctydiau 25 as regards paragraph 15. My colleaguesiestlop
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10:52 1 this more fully, in particular, Dr Mile®ut if there 1055 1 requirement for some minimum continuoow flhat must
2 is an issue to be raised here, we would verghnmvite 2 be maintained at all times to avoid de-watgtire
3 Court's questions or clarifications, perhapgheaend 3 downstream riverbed.
4 of today's session, in the segment set out for 4 In the context of the Indus Waters Treatyere
5 questions. 5 there is a specific, bespoke framework, airemmental
6 I come lastly to the issue of e-flow. Andloing 6 flow will necessarily represent some portibthe
7 s0, Professor Buytaert, | acknowledge thatithone 7 minimum mean discharge. It cannot be a flate n
8 amongst many areas of your special experfsel 8 addition to the MMD, as in the driest peribd MMD
9 | have to say that we -- certainly | -- redthw 9 represents the totality of the river's flow.
10 interest, for example, your recent paperytbat 10 Accordingly, an environmental flow can onéy datisfied
11 co-authored on the hydrological impact oflsma 11 from within the limits of the MMD rate. Thequirement
12 hydropower development on mountain riveiSanthwest 12 for an e-flow cannot, therefore, inflate totume of
13 China and the role of environmental flows. irsmy 13 water available for pondage, which is tiethMMD,
14 brief remarks to come, | make the observatiuith 14 but must rather be subtracted from the maxirpandage
15 particular caution, not simply as a lawyetradsing 15 to ensure a continuous flow of water, regesibf
16 an engineer. 16 pondage storage entitlements.
17 We have addressed the issue of e-flosfiyin our 17 We would, of course, be happy to addiess
18 Memorial. Dr Miles and Mr Rae will elaborate these 18 further tomorrow, if you have any questionseyou
19 issues a little further in their submissions. 19 have heard more on these issues from Dr idilds
20 Apart, however, from requesting the Caurt 20 Mr Rae. You will also have seen, no doufd, lzeen
21 acknowledge in its award to come that pondegeired 21 very consciously aware, in the submissiohwiesfiled
22 for firm power must be calculated in a marthat 22 yesterday on further phases in the Courtgadiags,
23 abides by India's obligations to preventifigant 23 that we have reserved our position on whéthesuld
24 harm to the environment through provisioarof 24 be necessary or warranted to request a fiptiase to
25 environmental flow specific to each HEP, afsam 25 address e-flow issues.
Page 45 Page 47
10:54 1 requesting that acknowledgement, we deomsider that| 10:57 1 On our present assessment, we dbinétthat
2 the Court needs to or indeed should elaborate 2 this is warranted, and we invite the Coultirtut its
3 a methodology for the calculation of enviromtaé flow. 3 findings on this issue to the acknowledgertteatt
4 Indeed, we say that to do so would be a sagmif 4 pondage required for firm power must be cakeal in
5 endeavour in terms of time and cost, and wpak® 5 a manner that abides by India's obligationzéwent
6 serious analytical challenges, certainly tkigtan and 6 significant harm to the environment througbmsion of
7 to the Court, to assess e-flow consideratioatsmay 7 an environmental flow specific to each HER.sit
8 arise some considerable way upstream on teadabhto 8 Mr Chairman, members of the Court, thaichades
9 which Pakistan does not have physical access. 9 my opening submissions. If there are anytipresor
10 Further, while the issue of environmefital's does 10 issues with which | can assist you, | wowdchbppy to
11 arise with respect to the KHEP and the RH&dRa's 11 do so. If not, Mr Chairman, | would ask yoplease
12 KHEP e-flow obligations were addressed by the 12 invite Professor Webb to the podium to cargin
13 Kishenganga Court in its final award andtaneling on 13 Pakistan's submissions.
14 the Parties. With respect to the RHEP, Rakisas not 14 THE CHAIRMAN: Thank you, Sir Daniel.
15 objected to India's e-flow calculation of 38ubic 15 Professor Minear has a question for you.
16 metres per second. 16 PROFESSOR MINEAR: Thank you, Sir Daniel, fort thery
17 We are also conscious that there isray af 17 complete explanation of what we will be sgeer the
18 methodological approaches to the assessrmerftaw 18 next two days.
19 requirements, and we do not think that it kdou 19 | inferred from something you said -- dtioink it
20 necessarily be useful for the Court to stép this 20 occurred at 10.46 of the transcript (page-4that
21 field with a view to trying to define an exi¥ 21 Pakistan may be amending its proposed dt#fposi
22 methodology that could apply to all potential 22 Is that correct?
23 Western River HEP sites. 23 SIR DANIEL: We have that in contemplation noatoend
24 This said, the singular concept in commnaoeal 24 the substance of what we have asked forfgpzigi but
25 e-flow methodologies in perennial rivershis t 25 perhaps to add what may be implicit but xptieit in
Page 46 Page 48
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10:58 1 it, which is to ask you to address in &uitl granular 11.02 1 So | don't know if that helps indicatdeast some
2 detail the information that must be requi 2 of my own thinking as to the Court's approtacthe
3 perhaps to elevate from your Award, whereaadress 3 Treaty, but | just thought | would gingerlyfafthose
4 the issue of burden of proof upon India, tvate that 4 reflections, in case it's of assistance ta you
5 into a dispositif and perhaps to charactétias 5 SIR DANIEL: Thank you very much, Professor Murphy
6 a presumption. 6 Let me react to that, because of coulisenib
7 So that's something that we do have in 7 part of our submissions to encourage you into
8 contemplation. And as is not uncommon -- éafje 8 a legislative exercise in Pakistan's interégé fully
9 entirely usual and required in the context of 9 appreciate that in fact there are perhapsigape
10 inter-state arbitral proceedings or procegslin 10 Treaty, perhaps there are uncertainties,hehély
11 the other chamber -- the discipline of stgtor of 11 design or by default, that cannot simply liEhed away
12 restating, or of amending final submissidrthe close 12 through the fiat of an arbitral award.
13 of the proceedings is precisely to give thartcor 13 But as you will recall from our writtenlsnission
14 tribunal clarity of what the applicant is iagkfor. 14 in this phase, we did identify and address th
15 PROFESSOR MINEAR: Okay, thank you. 15 discussion in your General Issues Award wieuen
16 THE CHAIRMAN: Sir Daniel, | have a couple of gtiens for 16 fact put your finger on precisely this pantd you
17 you, and | think then we'll let you go. (Bau 17 say, "Pakistan's initial submissions wittpess to
18 First, just to maybe make more of an iadi®n 18 pondage bring with them the merit of cergipbu get
19 than a question. You, at a couple of pamgsur 19 to a number certain, but we don't think iisorrect
20 presentation, gingerly put to us Pakistas'eern that 20 as a matter of treaty interpretation”, and y@n go
21 greater certainty is of value in resolving issue of 21 through the analysis.
22 maximum pondage, and | can certainly appeecia 22 | suppose my observations made gingeelyeally
23 Pakistan's interest in that, both with resfmethe 23 counsel's attempt to leave a sense, whengoe to
24 First Phase and with respect to the SecoasePh 24 your deliberations, that we at least -- duil perhaps
25 At the same time, as just an observati@eCourt 25 may simply be our myopia about your thinkingre at
Page 49 Page 51
11:00 1 obviously is only able to interpret anglgphe Treaty | 11:04 1 least don't see the methodology that yve intimated
2 that it has before it. Where that Treatyvedidor 2 in respect of the calculation of maximum pagela
3 precision, the Court certainly is preparebhterpret 3 escaping from the problems of inference tioatlgid at
4 it to that effect. Where the Treaty doesmt/jle for 4 our doorstep when you rejected our certairgyraent.
5 precision, the Court must take the Treathas arties 5 All treaties, if they are to be effectibave to
6 negotiated and adopted it. 6 be certain in the context of the relationdigpveen
7 So | suppose I'm just reacting a littitdithis 7 the parties. We know that the Indus Wateesflrarose
8 concern that the Court's approach with redpect 8 out of a fractious dispute in 1948 which haswgry
9 maximum pondage might be out of step withother 9 similar overtones to the issues that are ntlyréeing
10 paragraph 8 provisions. As you are well aytiose 10 seen. We are not asking you or expectinggdill in
11 provisions have some degree of certaintypagcision 11 the gaps where there are no gaps to be iiilleBut
12 to them, but they leave a lot to applicatiod 12 there will be judgments to be made, we thiviken it
13 context, whether it's the height of particalatlets 13 comes to your deliberations on this phasereiiou may
14 or the height of freeboard or what have you. 14 be inclined to leave the door rather moreelyidpen,
15 So, at least from my perspective, whaGburt is 15 as to opposed to shut it more firmly on patér
16 attempting to do is to apply the Treaty thhhs 16 issues.
17 before it as it relates to maximum pondagdechvdoes 17 The submissions of substance that we inamler
18 allow for some degree of precision, but etréain 18 written Memorial and that you will hear frany
19 point it stops. And at that point, guidanaa be 19 colleagues, in the six-step methodologyef@mple,
20 provided as to factors that are relevantabtite end 20 that we have proposed, have been driven byperative
21 of the day, on some level, there was an ¢xieac in 21 on our side to try and identify a methodoltupt fits
22 the Treaty of good faith application by Indjaod 22 within your general issues framework thatssimple
23 faith reaction by Pakistan to any design,thed 23 and as precise as we believe can be madeynag the
24 ultimately, if a dispute emerges, the pobitaf 24 scope for further uncertainty and furthepdis.
25 dispute resolution. 25 Now it may be -- and indeed, we oursehresable
Page 50 Page 52
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11:07 1 to contemplate other possibilities -- thate are 11:10 1 That will, of course, be a written isussion
2 other methodologies that could fit within thaglysis 2 attaching the analysis of the logbooks. Wmeekthat
3 that would leave more to discretion, moredgadsolved 3 you will authorise that, because that's iniiglicthe
4 by the good faith interaction between theiBsiit due 4 procedure that you identified in PO19. It wiken be
5 course. And my finger on the scale is sinplgay to 5 a question for you as to whether you haveqamgtions
6 you, members of the Court, that in circumstanio 6 to put to us on the basis of those documemnishat
7 which you have a choice to make, you shouldmer 7 analysis; and if so, whether you anticipas those
8 the side of certainty, not on the side of grea 8 questions would simply be addressed in writing
9 flexibility, anticipating a good faith engagem of 9 whether you would like a brief video hearing.
10 the Parties on these issues. It's nothinmg than 10 We don't expect, candidly, that thesgesare
11 that. We accept that there is a lack oftglar 11 going to be immensely complex. There arevalimes
12 particular on these aspects in the TreatytHaue may 12 and volumes of paper. There are some detaile
13 be milestones to the inference that you daptaand 13 spreadsheets, there is an analysis whichsisakese of
14 some of those milestones may take you fuither 14 those spreadsheets and there are conclisibes
15 the direction of certainty than others. 15 drawn. You may have some follow-up questionss, but
16 THE CHAIRMAN: Thank you for those reflections. 16 we do not think that this should delay yourcpedings
17 I have a much less significant quesifoygu 17 in any way.
18 will, for you: the issue of the document proibn 18 THE CHAIRMAN: So just to follow up on what mighée
19 relating to this phase from the Neutral Exper 19 the steps that we're looking at: if, by ndrinday,
20 proceedings. 20 February 9, India does not respond to thetGaarder,
21 Assuming that, in some fashion, at sooietpthose 21 do | understand correctly that Pakistanait plint
22 documents come into these proceedings, istBak 22 will indicate to the Court what kind of ordeseeks,
23 contemplating a written submission by Pakistiaalysing 23 or perhaps even during the course of thigrewill
24 those documents that would be submittededCburt at 24 indicate to the Court exactly what kind aderit is
25 some point in the future? Is that what yawehin 25 seeking, and then the Court would review ribatest,
Page 53 Page 55
11:08 1 mind? Obviously, if so, that also affebs timing of 11:12 1 and perhaps issue an order that wouldt inghe
2 Court's consideration of that submission aed t 2 documents coming into the Court; and in addito
3 issuance of the award. 3 that, there would be a submission by Pakistan
4 SIR DANIEL: Yes, Mr Chairman, | think we do hamescisely 4 writing? s that the sequence you have irdfin
5 that in contemplation, because in your PO9were very 5 SIR DANIEL: Mr Chairman, with your leave, I'm ggj to
6 clear that if the documents -- the "Neutrgbéix 6 reflect on this a little bit further with mypkeagues,
7 pondage documents”, as you characterise thara - 7 and go back to the language of PO19.
8 actually submitted into your proceedings, ¢hegl not 8 My recollection of whatever it is -- | thi it's
9 include Pakistan's analysis of those pondzgjeobks. 9 paragraph 52 of PO19, or paragraph 53 of RO
10 So we will have to prepare, as per your tives, 10 that] you left open the procedure to be fodd if and
11 a bespoke analysis. 11 when either India does reply but contestssiRaks
12 Of course, we have our analysis on thekst 12 application, or is simply silent. And theus then --
13 because we've submitted to the Neutral Expert 13 and you go on to say that "the Court [widLtle".
14 we don't anticipate that this is going taures 14 I'm not sure that we had it in clear eamplation
15 terribly long. I think you've given Indiangeek in 15 that the Court would decide on the basis of
16 which to respond to the order that you hasden We 16 an application that you expected Pakistanake, or
17 have communicated the identification of thewinents, 17 whether you have already apprehended thégtBalhas
18 as was required, by today's deadline. 18 made an application, and you will simply tkiecide on
19 Depending on when you make a decisi@uynaimg that 19 what approach is to be followed.
20 India does not voluntarily simply submit ta@®cuments 20 In my initial observation, coming to timécrophone,
21 into the record, assuming you make that ecisery 21 | requested that before you make that oyaer simply
22 quickly -- early/middle of next week -- wentto 22 invite Pakistan to make any observationgen t
23 anticipate that we would require more thamp$y a few 23 documents.
24 days -- perhaps a week, depending on absehces 24 And to illuminate that issue a little biibre
25 people -- to submit our analysis to you. 25 fully, as I've indicated, there are threeutoents that
Page 54 Page 56
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11:14 1 we've identified to India. Two of thosedments fall 11:17 1 seeks in that regard.”
2 unequivocally within the framework of PO1%ttlyou 2 So that is what we are hoping to get dyifire
3 have identified as being documents that wezpagred 3 course of this hearing, either today or tomwrrand
4 historically; they were not documents prepdoed 4 perhaps you can reflect upon that.
5 the Neutral Expert proceedings. 5 SIR DANIEL: You will get precisely what we seeéfbre
6 There is a third document that we condiler 6 the close of the proceedings tomorrow.
7 historic material, in the sense that it wasppred 7 THE CHAIRMAN: Very good.
8 much, much before the Neutral Expert procegsjibut 8 Any other follow-up? No, okay.
9 that it was submitted as an appendix to aerexpport 9 So thank you, Sir Daniel, very much farst
10 that was introduced into the Neutral Expestpedings. 10 remarks.
11 Now, we want to be completely candid &adsparent 11 | believe that we are at that point i tiearing
12 with you in identifying the character of taefocuments 12 where we probably should take a break, beferbear
13 before you make your order. We think thetttiree 13 from Professor Webb. So why don't we takB-aninute
14 documents that we have identified for India f 14 break, come back at 11.35.
15 squarely within the four corners of your ardbit we 15 SIR DANIEL: Thank you.
16 want you to have an appreciation of precisdlgt those 16 (11.18 am)
17 documents are. 17 (A short break)
18 You may be in a position, the day atberéxpiry 18 (11.36 am)
19 of the deadline of your order to India --Lasig for 19 THE CHAIRMAN: Welcome back, everyone. | seetha
20 the moment that India does not respond -1yay be in 20  Professor Webb is at the podium. So whefregoeady,
21 a position to write to us immediately and, $Byease 21 please proceed with your presentation.
22 address what the documents are, becausetinei€ 22 PROFESSOR WEBB: (Slide 1) Thank you, Mr Chairnmaembers
23 going to make an order", and | expect we lpglhble to 23 ofthe Court. Itis an honour to appear fEjmu on
24 do that within 24 hours, simply subject tagtical 24 behalf of Pakistan. | will be addressingHistoric
25 constraints. 25 practice on India's calculation for maximuomgage and
Page 57 Page 59
11:15 1 So as | stand here, we were not imanelgi 11:36 1 relevant issues of treaty interpretation.
2 envisaging that we would have to come baglototo 2 As Sir Daniel pointed out, these pleadithgsv on
3 request an order in specific terms, because we 3 Chapter 2 and the first half of Chapter 3akiBtan's
4 understood your Procedural Order No. 19 te ia¥act 4 Memorial on the Second Phase on the Meritbaiso
5 occupied the space, apprehended Pakistamesjsnd 5 respond to matters requested in the Courdiseural
6 that you would make an order, whatever that bea 6 Order No. 17.
7 don't admit them; admit them because you Haem, and 7 (Slide 2) Before getting into some of tietail on
8 India, as a party to these proceedings, hasnake 8 the data provided by India, and discussiohsdsn the
9 an application to the Neutral Expert; whatexar might 9 Parties, there are five key takeaways fronwitigeen
10 decide. But if you would like us to [reqest order, 10 record.
11 we will absolutely [request] an order. 11 First, in providing the details of thatialled
12 THE CHAIRMAN: I think what the Court intended timat 12 capacity of each Annexure D.3 HEP, Indidatit
13 paragraph 52 of Procedural Order 19 wasdigate that 13 allocated a portion of the capacity for fipower, and
14 there are different possibilities here foané next 14 the remainder for secondary power. Butistamith
15 step might be: it could be an order to Pakisb 15 the Sumbal HEP in 1969, and with only a feweptions
16 produce the documents; it could be an omitre 16 since then, India has provided the instaibgghcity in
17 Neutral Expert to release any confidentiality 17 the aggregate, without allocating power upgtsveen
18 constraints that might otherwise exist; iflddoe 18 firm power and secondary power.
19 an adverse inference to be drawn, withoutpaogiuction 19 The second point is that India has retied
20 of documents; that there were different fmkses in 20 a hypothetical load curve in its calculatiéors
21 play, and that the Court was looking, in¢barse of 21 maximum pondage, rather than determiningtaal
22 this hearing, for Pakistan to address such 22 anticipated load for its HEPs. From 1984hwéspect
23 possibilities. And if you are seeking alfiert order 23 to the Dul Hasti HEP, India attempted toifushis
24 from the Court, paragraph 52 says: 24 approach by reference to the "Hydro-thermal m its
25 "... Pakistan ... shall specify exacthyait 25 power system and the need for "more flexibii
Page 58 Page 60
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11:38 1 operation in order to cater [for] varyilngd demands", 11:41 1 calculate the Operating Pool and wouldelevant to
2 and | will later take the Court to that spiecif 2 the expected variations in the turbine disghar
3 correspondence and minutes (Exhibit P-0643)051 3 (Slide 6) If we look at each provisiorrefevance
4 Third, India's calculations for maximumrpessible 4 in Appendix Il of Annexure D, we focus on theee
5 pondage for HEPs in the late 1960s incorpdrtite use 5 concepts relevant to this phase of proceedings
6 of a load factor. This assumed the HEP wadyming 6 "capacity", "load" and "calculations for ..armmum
7 power at less than its full installed capacity 7 Pondage".
8 reflecting conventional hydroengineering picct But 8 "Capacity" is in paragraph 4(i) of Appentiand
9 for later projects, India's calculations assdrhat 9 requires India to provide the "Maximum aggtega
10 the HEP would produce at its full installegbacity. 10 capacity of power units ... for Firm Powed &econdary
11 Fourth, again in the earlier projectshimlate 11 Power".
12 1960s, India relied on a daily loading schedBut 12 "Load" is in paragraph 4(h), and Indieeiguired
13 from 1978, with the Dul Hasti and BagliharP4 India 13 to provide the "Discharge proposed to beguhdwough
14 used a weekly loading schedule in order teegege much 14 the Plant, initially and ultimately, and #agected
15 larger volumes of pondage in their designs. 15 variations".
16 And finally, India initially resisted prigling 16 "Calculations for ... maximum pondages iar
17 details of its calculations for the maximuenrpissible 17 paragraph 3(b), compelling India to provide HEP's
18 pondage, which included important informatiorthe 18 "Full Pondage Level, Dead Storage Level aper@ting
19 anticipated load. And it was only after rpe 19 Pool together with the calculations for thge€ating
20 requests from Pakistan that these detaile pravided. 20 Pool".
21 India has later provided these details aaradard 21 Appendix Ill contains virtually identical
22 practice, save for where it considers thelpga to be 22 notification requirements, but does not remany
23 negligible. 23 information with respect to load.
24 (Slide 3) I'll now develop each of thesits with 24 India has, with some omissions, provithed
25 illustrations from the record before the Gouirst, 25 information required by Appendices Il andayi way of
Page 61 Page 63
11:39 1 I will address the data on capacity laadl @lculation 11:42 1 a letter for each new proposed AnnexugeHEP. And
2 of maximum pondage; then the discussions leetilee 2 Appendix A to Pakistan's Memorial in this pha$
3 Parties on those same three issues; thert&akis 3 proceedings details the data provided by Ifati@ach
4 observations on India's approach to the caticul of 4 HEP since the entry into force of the Treaty.
5 maximum pondage; and finally, some treatyrpration 5 India has historically provided a proposetalled
6 issues of direct relevance to the pondagetiones 6 generating capacity for each HEP in megawditss
7 Starting with the data on capacity andlloa 7 figure is generally provided in the aggregatel've
8 (Slide 4) Under paragraph 9 of Annexurénidia 8 mentioned, not distinguishing between firm poand
9 must provide data with respect to each prapose 9 secondary power.
10 Annexure D.3 HEP, as set out in AppendiX Il o 10 The anticipated load is provided in cusnend the
11 Annexure D. And as already noted earlieayduy 11 anticipated load variations for each HERrteided in
12 Sir Daniel, India must communicate to Pakiste 12 India's calculations for the maximum pondasgie
13 writing certain information at least six muosit'in 13 a simplified load curve in table form. Intias failed
14 advance of the beginning of constructiorivarrworks 14 to include its calculations for the operatiagl on
15 connected with the Plant". This is to en&akistan 15 multiple observations.
16 to satisfy itself that the design of the sgd plant 16 For some larger HEPs for which no pondage
17 "conforms to the [paragraph 8] criteria". 17 proposed, such as Salal, India tends toatelthat it
18 (Slide 5) And as this Court found inG@sneral 18 does not anticipate any variations in loachbee that
19 Issues Award at paragraph 689, the provisions 19 HEP will operate as a pure run-of-river plavith
20 Appendix Il are: 20 constant power output, no storage or reletwsater
21 "... fully capable of being understoodexguiring 21 that changes the natural river flow.
22 India, when notifying Pakistan of its intemtito 22 (Slide 7) But our concern is for HEPdwmgbndage,
23 construct an Annexure D, Part 3 HEP, to mf@akistan 23 and India's practice has varied over time.
24 of the plant's installed capacity and ansitgg load, 24 After the entry into force of the Treatyhe
25 given that such information would be necestar 25 1960s, India calculated the operating podherbasis
Page 62 Page 64

20 (Pages 61 to 64)

Trevor McGowan

Amended by the parties




ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G & THE INDUS WATERS TREATY 1960
Day 1 -- Hearing on the Second Phase on the Merits

Monday, 2 February 2026

Page 66

11:44 1 of daily load variations. But with Indialotification 11:47 1 aggregate for HEPs that followed, and $takidid
2 of the Dul Hasti HEP in July 1978, India prepd 2 gradually drop its protests over time.
3 an 8 million metre cubed operating pool onldasis of 3 (Slide 11) But Pakistan did continue tosider
4 a weekly load variation. India then revettedaily 4 that this breakdown in capacity between fiower and
5 load calculations in a six-year period betwiesd and 5  secondary power was important. And in 1993glation
6 1990, but then with Baglihar it returned wweekly 6  to the Thirot HEP (Exhibit P-0649.0787), Pakits
7 load variation, and that practice has contraisce 7 Commissioner explained that:
8 then for all large HEPs notified by India. 8 "In [India's] statement of calculations fie]
9 (Slide 8) India's calculation of the maxim 9 Operating Pool ... Pondage has been calcudated
10 permissible pondage is included in the opeygtool 10 Pondage required for the maximum aggreggi@oiy of
11 calculations that I've just referred to. @bile 11 power units for Firm Power and Secondary Powe
12 India provides the volume of its actual psgzb 12 It should be limited to the extent requiredfirm
13 operating pool, which is its proposed agbaaldage, it 13 Power only, as per [the] scheme of thingeriperated
14 often fails to provide detailed calculatidosits 14 inthe Treaty."
15 claimed pondage entitlement; that is, theimao 15 Yes.
16 permissible operating pool India claims iwddbe 16 THE CHAIRMAN: Professor Webb, this may be fdaefecounsel
17 permitted to construct within the limits ingeol by the 17 orexperts to address, and if so, feel ogaut off
18 Treaty. 18  the answer to the question. But based o ydhajust
19 Pakistan has repeatedly requested thector 19 said and based on what's in the Memoridbés appear
20 information, and in some cases India has feitevided 20 to be case that Pakistan largely stoppedtimgeto
21 the calculations, and this is set out in AypldeB to 21 the failure to provide calculations or dattating to
22 our Memorial. 22 firm power or secondary power.
23 (Slide 9) So | now turn from data to dissions 23 So my basic question is: does Pakistaytstill
24 between the Parties. And in Appendix B, taki sets 24 regard the notification requirements in thealy as
25 out relevant communications between thed¢aoin 25 requiring a breakdown between firm power sexbndary
Page 65 Page 67
11:46 1 pondage. These are letters between ttiedPa 11:49 1 power; and if so, what exactly is the ficat
2 Commissioners for Indus Waters, these arestt@ds of 2 relevance of receiving that data?
3 the meetings of the Permanent Indus Commissidralso 3 PROFESSOR WEBB: Yes, I'll just give a broad respao
4 the minutes of Secretary-level discussiortenadn 4 that now, Mr Chairman, and we'll come bacido in our
5 specific plants. 5 later speakers and tomorrow.
6 (Slide 10) The Parties' discussions omcigpcan 6 This goes back to Sir Daniel Bethleheralatpand
7 be illustrated by the exchanges on the Stel&R, which 7 also your exchange with him earlier today,oluhis that
8 was notified to Pakistan in September 1968th§ is 8 each of these decisions by India to aggregasay
9 early in the life of the Treaty, and you celhfrom 9 that things cannot be calculated, to sayttiet must
10 the quality of the correspondence that webamned. 10 design HEPs in a way that can cater for atwyé
11 So India proposed a small installed capat 11 eventuality, all increase the uncertaintshia
12 six units of 540 kW each, with four to fiveits 12 process of design and operation, and tigarisof
13 reserved for firm power and one to two ufats 13 that.
14 secondary power. 14 But we'll come back to you specificallytbe
15 Pakistan's Commissioner -- and that'setier on 15 practical relevance in Pakistan's submissimof
16 the left of your screen (Exhibit P-0649.0138sked 16 1993, we were still objecting to this praetic
17 India for the "exact value of Firm Power"utBndia's 17 PROFESSOR MINEAR: Since we've stopped you, Bsofe could
18 Commissioner -- and that's the correspondendke 18 | ask: do you know when India began addingsite the
19 right of your screen (Exhibit P-0649.0163aid that 19 regional grid? It seems to me that mighehsome
20 the "concrete figures for Firm and Secondawer are 20 bearing on the information that India wasvjafing.
21 not required to be supplied under [the Tieaty 21 PROFESSOR WEBB: Yes. Yes. It was from the $960
22 Nevertheless, he did indicate that there2y4s0 kW of 22 the Northern Regional Grid was being builtamd it
23 the HEP's capacity for firm power and 790 oV 23 was a very long process. With some exceptioi --
24 secondary power. 24 there are some plants in Jammu and Kastoniexmple,
25 India kept providing installed capacitythe 25 that were not added for a very long timeut-the
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11:50 1 actual connecting of the Northern Regi@réd to the 1153 1 said (Exhibit P-0649.0833):
2 national grid happened in August 2006. Bist ith 2 "... the load curve supplied for the ckdtian of
3 a process since the 1960s. 3 pondage was a hypothetical one and has notlizsed on
4 PROFESSOR MINEAR: |see. But some of these é¢4fls, 4 the actual operation of the Plant which wdaéd
5 such as Stakna, were they on a local grictrattan 5 grid[d]ed nation wide."
6 the regional grid at the time that they wedamped and 6 In response to Mr Minear's question, grad{ding]
7 constructed? 7 nation wide" didn't happen until the 2000s.
8 PROFESSOR WEBB: | would have to come back toaraiicheck 8 So let's look briefly at the exchangesrdmpg the
9 on those specific ones. 9 Kishenganga and the Ratle HEPs.
10 PROFESSOR MINEAR: Thank you. 10 (Slide 14) In 2006, Pakistan said (Ext#D056)
11 PROFESSOR WEBB: Because it was an iterativeegsoc 11 that India was calculating pondage "with rexfiee to
12 PROFESSOR MINEAR: Thank you, Professor. 12 an arbitrarily determined set of peaking eoents"
13 PROFESSOR WEBB: I'll come back later on someespondence 13 that did not include any peaking during tleekends.
14 about the grids in relation to certain HE®svall. 14 India said in response (Exhibit P-0057) thistwas
15 (Slide 12) So when it came to discusstdiisad, 15 "[d]ue to [a] relatively lower demand on Sday [and]
16 India relied on a hypothetical load curveniap 16 Sunday"”, and that carrying forward the wedlstorage
17 anticipated load fluctuations, while Pakistantended 17 to the working days of the week was "perrhlssn view
18 that an actual load curve should be used. 18 of the very definition of 'Pondage’ in Paggdr 2(c)"
19 You can see here the point being madeakistan in 19 as well as the daily inflow and outflow reganents of
20 relation to the Sumbal HEP -- again, thielatively 20 paragraph 15.
21 soon after entry into force of the Treatiput this 21 Pakistan came back (Exhibit P-0059) spifiis is
22 was a point that Pakistan made in relatianaay HEPs 22 an "arbitrary peaking schedule" that beaos "n
23 over the decades, and they are detailedriMemorial. 23 resemblance to the peak load [that] wouldadlgt be
24 And | could just say that it's also in redatto the 24 expected on a reasonable or objective basis".
25 Lower Jhelum HEP, the Chinani-I HEP, Dul fjake 25 (Slide 15) And seven years later, inti@feto the
Page 69 Page 71
1152 1 Asthan Nallah HEP, the Parnai HEP, Rajd&t®, 11:54 1 Ratle HEP, India made the similar argument
2 Sumoor Nobra HEP, Baglihar and Ratle. 2 (Exhibit P-0082) that:
3 So as you can see, this statement 3 "... there can be no objection to the Plan
4 (Exhibit P-0649.0143) is that: 4 generating power in any pattern, includinggea so
5 "The Live Storage needed for meeting theew 5 long as it releases water in accordance with
6 requirements of a Plant during the period ipfirmum 6 Paragraph 15."
7 mean discharge would naturally depend ondhe turve. 7 Pakistan maintained that India was maatmg load
8 To see that the maximum Pondage being prowitedot 8 variations in a hypothetical manner to maxénpsndage,
9 exceed twice the Pondage required for FirmePgtlve 9 including pointing out that paragraph 15 is
10 magnitude of the Live Storage has to be deted from 10 an operational criterion that should not sed.to
11 [an] actual load curve worked out for thegmsed Plant 11 determine the plant's design.
12 and not from any hypothetical load curve." 12 Turning to the calculation of maximum gage --
13 India, in response, disagreed, saying its 13 yes.
14 calculations were necessary to accommodatédre 14 THE CHAIRMAN: Sorry, Professor Webb, before yonove on.
15 (Slide 13) So another example, which w984, 15 I thought in your Memorial and just ngwu did
16 was in relation to the Dul Hasti HEP, whigs very 16 a good job of indicating to us that repeateathen you
17 large proposed pondage. And India said 17 look at the historical record, Pakistan fedilindia
18 (Exhibit P-0649.0513): 18 for providing a hypothetical load curve rattiean
19 "These calculations are not hypotheti€ahe] 19 an actual load curve.
20 plant would be required to operate in thd grid has 20 PROFESSOR WEBB: Yes.
21 to provide necessary peaking capacity urdevarying 21 THE CHAIRMAN: What was less clear to me in myromeview of
22 conditions of Hydro-thermal mix and systeraraging 22 the historical record, and certainly in lowkat your
23 conditions at different points of time." 23 Memorial, was what factors led Pakistan tachade that
24 On the right-hand side, you see the respof 24 the load curve was hypothetical. In otherdsp
25 Pakistan's Commissioner, who rejected tlewyvand 25 Pakistan must have had in mind somethingu j¥st
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11:56 1 referred to: it needs to be reasonabieédtls to be 1159 1 paragraph 2(c), and what it said was plegbse™ of
2 objective. But it wasn't clear to me whateviire 2 pondage: to meet fluctuations in the dischafghe
3 touchstones for Pakistan in concluding thatething 3 turbines arising from variations in the dailyd weekly
4 was unreasonable or not objective. 4 loads of the plant (Exhibit P-0659.1364).
5 PROFESSOR WEBB: Yes. 5 (Slide 17) Pakistan notes the Court'sestjin
6 THE CHAIRMAN: So either now or in due course,dwid find 6 Procedural Order No. 17 to address the basis which
7 it helpful to gather up, if you will, from the 7 Pakistan understands India to have deterntireed
8 historical record, what were the factors tadt 8 installed capacity and anticipated loads fBPH up to
9 Pakistan, on those various occasions, tordeterthat 9 and including Baglihar, including (paragrapB.2(a))
10 this load curve was hypothetical, as it'satious to 10 "how [these] elements were [to be] taken attcount in
11 me how that conclusion was reached. 11 [India's] calculation of maximum Pondage"ywedl as
12 PROFESSOR WEBB: Yes. Thank you, Mr Chairmaat¢fa very 12 "concerns expressed by Pakistan" with regpebbse
13 good steer. This will be addressed by DeMand 13 issues.
14 Mr Rae from legal and engineering perspestiveam 14 So according to what the Court has sigekilfi this
15 also going to be taking you to some corredpoce 15 paragraph of the procedural order, this cother
16 a little later in my presentation where this 16 period 1968 to 1992. (Pause)
17 developed further. But the idea of gathetpghe 17 This covers the period 1968 to 1992. tislwas
18 record is one that we will take up and comekto. 18 a period when there were 32 Annexure D.3 Hiffified
19 THE CHAIRMAN: And if | can, the same sort of quenight be 19 by India, but 19 of these did not incorpogiadage in
20 made with respect to installed capacity. 20 their designs, or had negligible pondagew8are
21 PROFESSOR WEBB: Yes. 21 really concerned with 13 Annexure D.3. HEPBey are
22 THE CHAIRMAN: My impression from the historicadcord is 22 Stakna, Sumbal, Lower Jhelum, Chinani-I|, Basti,
23 that there were perhaps somewhat less afjediiom 23 Upper Sind-1l, Kargil, Thirot, Asthan NallaBhadarwah,
24 Pakistan in that regard, but neverthelessprine 24 Parnai, Rajouri and Baglihar.
25 situations, objections were lodged. Andmgai 25 But | do note that India's approach teifeining
Page 73 Page 75
11:57 1 wasn't entirely clear to me what werefélotors at 12:01 1 anticipated load, and how that's takemactount in
2 issue that Pakistan had in its possession. 2 its calculation of maximum pondage, has géiyestayed
3 And one might link both of these to thisimation 3 the same since the Baglihar HEP was notifteal.
4 either Pakistan had already, without receigingthing 4 correspondence and minutes on post-Baglih&s-Hte
5 from India, or information that it felt it shiol be 5 also relevant to the question asked by thetCou
6 receiving from India that would clarify whethbe 6 So turning first to installed capacity.
7 installed capacity or the load were proper. 7 (Slide 18) The basis upon which India detees the
8 PROFESSOR WEBB: Yes, indeed. Thank you, Mr Ofneair. 8 installed capacity of a proposed HEP has eehb
9 (Slide 16) So turning now to the calcalatdf 9 the subject -- as you observed, Mr Chairmanf --
10 maximum pondage, Pakistan protested Indiag ofiplant 10 significant disagreement between the Partitse
11 loading and installed capacity as the basigd 11 relevant period.
12 pondage calculation, rather than firm poat tan 12 India's approach, as expressed in a ngeetithe
13 actually be generated at a time when the isve 13 Permanent Indus Commission in 2013 in redataViyar
14 carrying the MMD. And this is a represen@sample, 14 HEP (Exhibit P-0083), was stated as followslia's
15 and goes partly to your question, Mr Chairnfiaom the 15 view was that:
16 Lower Jhelum HEP. 16 "... hydro projects in India are gengrhking
17 In particular, Pakistan notes (Exhib@629.0342) 17 planned based on 90% dependable year flaav ddte
18 that: 18 installed capacity of these projects is faeal after
19 "It may please be appreciated [by Inttia} the 19 carrying out incremental benefit analysis #ned
20 capacity of the Operating Pool is to corresdo the 20 optimization studies. Various other factims
21 Firm Power which can be actually generatedtahe 21 exploitation of overall potential availablelze site
22 when the river is carrying the [MMD]." 22 are also considered for finalization of itisth
23 Noting that the information provided Ingia did 23 capacity."
24 "not depict the actual variations throughtthibines". 24 Dr Miles will later set out Pakistan'dlarstanding
25 India, in turn, justified its approachibyoking 25 of the reasonable basis on which India meigtrchine
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12:02 1 the installed capacity for its WesternaRiMEPs. 12:05 1 taken as Firm Power for calculation of dzgye."
2 As | have already addressed, the Pailes a 2 (Slide 20) The Parties' historic disagreenover
3 discussed which portion of the maximum aggeega 3 India's pondage methodology also concerns the
4 capacity was allocated for firm power and seeny 4 determination of anticipated load and howeitsounted
5 power; a distinction that India did not madegept in 5 for in the pondage calculation.
6 its earliest designs. 6 Pakistan has consistently maintaineditithia
7 As for how installed capacity is takemiatcount 7 presents a hypothetical load curve -- yesCRiirman.
8 in India's calculation of maximum pondagethia late 8 THE CHAIRMAN: Just because | think you're movimgfrom
9 1960s, India included a load factor as pathef 9 your Baglihar slide --
10 information on the maximum aggregate capaditiie 10 PROFESSOR WEBB: Yes.
11 HEP's power units. This meant that the htheplant 11 THE CHAIRMAN: -- | wanted to ask you this questj again
12 was producing power its turbines were runaingss 12 for response now or in due course.
13 than their full installed capacity. Pakistamsiders 13 Do I recall correctly that in the Bagliha
14 this to be a reasonable and expected apptoach 14 proceedings, Pakistan objected to the comtept
15 dry-season turbine operation in a hydroermging 15 operating an Annexure D, Part 3 HEP as aipgakant?
16 context. 16 In your Memorial on this phase at paragraph,3/ou
17 But that was in those few plants in tite 1960s. 17 seem to confirm that that was Pakistan'diposil'm
18 As | flagged earlier, India changed its apptofor 18  just wondering: is that a correct characins of
19 later HEPs, including Baglihar and post-BagliHEPS, 19 what Pakistan was saying in the Baglihargedng?
20 and its pondage calculations had periodsener plant 20 And then is that now also Pakistan'stjgosior do
21 was operating at full installed capacity atiter 21 you now take the view that in principle ipisssible
22 periods where the plant was zero-loaded. thisdagain 22 to use pondage for an Annexure D, Part 3 &EP
23 goes back to your question, Mr Chairman, aitheu 23 a peaking plant, subject to, of course, dr@®us
24 various bases and factors for Pakistan'setosc 24 constraints that you've advanced in the Miifor
25 (Slide 19) The disagreement between dngeR can 25 PROFESSOR WEBB: Yes, thank you, Mr Chairman.
Page 77 Page 79
12:04 1 be illustrated by the minutes of the Secydevel 12:07 1 | believe we're going to be addrestiigjtoday in
2 meetings on the Baglihar HEP that took plac2005 2 our further presentations, but just to be laitsky
3 (Exhibit P-0650.1). 3 sure on the two parts of your question, I'imgdo
4 India's position was that firm power floe t 4 consult with my colleagues before we come baglou.
5 calculation of maximum pondage was 130 MW\lier 5 We have the benefit of having members of eamtwho
6 Baglihar HEP, which had an installed capaait#50 MW, 6 were actually in those proceedings, and rsitthe
7 noting a "distinction between the [Firm] [Plemand the 7 full record of the proceedings. So we'll beedo
8 generating [installed] capacity of the plant". 8 verify that today.
9 Pakistan said that India's calculatiomseximum 9 (Slide 20) So going back to the anticigdtad.
10 pondage were not actually based on firm polerfor 10 Pakistan has consistently maintainedItfutia
11 the full installed capacity of 450 MW "to mee 11 presents a "hypothetical load curve" thabis
12 peaking requirement([s]". 12 “realistic” and not "based on the actual aien of
13 You can see Pakistan's position that: 13 the Plant", and this position has been conicated
14 "It was accepted by India that basechermtinimum 14 since the late 1960s.
15 mean discharge of 125.89 cumecs and thecpagsigned 15 If we look at their exchanges on the Basti HEP
16 by them, the Firm Power is 130 MW. Howevér . 16 (Exhibit P-0649.0493), which had the largedtime of
17 And this is highlighted on the screen: 17 pondage in India's designs at the time, Rakss
18 "...they ..." 18 Commissioner objected to India's calculatiardear
19 Meaning India: 19 terms, saying that the calculations givereund
20 "... have designed the plant for 450 MWwheet 20 Appendix Il were "hypothetical":
21 the peaking requirement.” 21 "As such [they should] be revised andudations
22 It goes on to say: 22 of [the] actual operation of the Plant bepdied so
23 "The daily and weekly fluctuations canbet 23 that Pakistan can know the actual variationise
24 construed to be 3.5 times of the Firm Pow#er such 24 supplies.”
25 450 MW capacity being operated intermitteragnnot be 25 India’'s Commissioner denied that theutalions
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12:08 1 provided were hypothetical and asserted 12:11 1 Pakistan was deeply concerned thé Imds seeking
2 (Exhibit P-0649.0513) that: 2 to apply the design criteria in paragraph 8 of
3 "This plant would be required to be odergt in 3 Annexure D to hypothesise an inflated amofimiaximum
4 the grid and has to provide necessary peadpgcity 4 pondage by refusing to determine the actuaipated
5 under the varying conditions of [the] Hydretimal mix 5 load expected for its HEPs. And you see the
6 and system operating conditions at differenmts [in] 6 correspondence from Pakistan's Commissionéreoright
7 time." 7 of the screen (Exhibit P-0649.0822), sayireg this
8 This is a formula that we will see agaid again 8 statement about the hydrothermal mix and the
9 in the correspondence. 9 unpredictable pattern:
10 In Pakistan's view, this amounted toinglyn 10 "... is irrelevant in the context of [Huesign
11 a hypothetical load curve because India \wssgraing 11 criteria laid out in Paragraph 8 of Annexirto the
12 that Dul Hasti would be providing power underying 12 Treaty."
13 system operating conditions at different {goin time. 13 And he reaffirmed that:
14 In other words, India was designing its HERPsny 14 "... the load demand curve supplied sokiyetical
15 future eventuality, no matter how unlikehat would 15 ... [and] has been drawn only to achieveaximum
16 arise in the power system, rather than thatsn as 16 pondage."
17 it actually existed or was reasonably prejgdb exist 17 (Slide 23) This issue was significantuegioto be
18 at the time of the HEP's design. 18 brought to Secretary-level talks on the BeglHEP in
19 (Slide 21) The disagreement over the toade for 19 2005 (Exhibit P-0650.1). A member of theidndCentral
20 Dul Hasti was renewed in 1992 to 1993, wimeiel 20 Water Commission explained, again using ftiedthermal
21 notified Pakistan of changes in the desigheplant. 21 mix, that:
22 Pakistan's commissioner reiterated his abjeend 22 "... the load demand on the plant maghav
23 requested a "realistic load curve" to suplpalia’'s 23 [a] pattern consistent with system needsgenération
24 maximum pondage calculation (Exhibit P-06423), 24 potential at the plant."
25 noting that: 25 And it had been:
Page 81 Page 83
12:10 1 "It was requested to be supplied aleitiy 12:12 1 "... designed to cater to the peakéagirements
2 a realistic load curve, as the load curve kegp 2 of the power system during the lean flow pridnich
3 earlier was a hypothetical one and provideafBirm 3 occur in the morning and evening hours."
4 Power, which did not correspond to the Minimuiean 4 From Pakistan's point of view, this staatis
5 Discharge." 5 helpful at least in recognising that the apgited
6 In response, India's Commissioner argoatithe 6 load of the HEP must be “consistent with [#ejtem
7 HEP was to provide "necessary peaking capaamilger, 7 needs". But India then goes on to add théfigua
8 again, these varying "system operating camitat 8 that it must also correspond to the "genematio
9 different points in time" (Exhibit 1994). Ardain, we 9 potential at the plant", without providing tédence
10 had the response from Pakistan's Commissibatthis 10 of the actual load demands of the relevawepsystem.
11 continued to be "hypothetical" and "not basedhe 11 (Slide 24) During the same meeting
12 actual operation of the Plant" (Exhibit P-D®833). 12 (Exhibit P-0650.1), Pakistan noted that thad curve
13 (Slide 22) We see this again in the emgha over 13 provided by India provides 450 MW generatibn
14 the Baglihar HEP, where Pakistan's Commissiohjected 14 electricity for a few hours in a day and jieg
15 to the pondage calculation being based very " 15 periods of zero generation in the remainig of the
16 hypothetical load curve" (Exhibit P-0649-2p47 16 day", and that this did not "correspond ®adbncept
17 According to the Indian Commissioner,'tbad 17 of Firm Power and fluctuations in the continsi flow of
18 demand curve ... can not be predicted” 18 [p]Jower over it", and asked again for a st@liload
19 (Exhibit P-0649.0814). He said: 19 curve.
20 "In a grid of [the] hydro-thermal mixethoad 20 (Slide 25) These issues have not disappéa
21 demand curve may assume any pattern whictotae 21 the post-Baglihar period, and they contirugitide
22 predicted ..." 22 the Parties.
23 And this recalls what the Attorney Gehetated at 23 THE CHAIRMAN: Professor Webb --
24 the opening of these proceedings: this ig&vhe 24 PROFESSOR WEBB: Yes.
25 flexibility leads directly to uncertainty. 25 THE CHAIRMAN: -- sorry to jump in again, but jusgain on
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12:13 1 the historical record, before you movérom Baglihar. 12:16 1 And in India's view:
2 I'm wondering about the factors that thglbar 2 "... [it] is free to design the Pondagé®Plant
3 Neutral Expert might have had in his mind when 3 within that limitation[] taking care of postetfuture
4 adjusted the pondage level that originally praposed 4 scenarios."
5 by India, and that the Neutral Expert fount¢o 5 I now turn briefly to how anticipated losdaken
6 excessive and therefore should be reduced. 6 into account in India's calculation of maximpondage.
7 | think the Court is fully capable of résgithe 7 As | mentioned in my outline, India switchbetween
8 Neutral Expert's determination to try to séathe 8 daily and weekly loads in its calculationsr Fost
9 in fact said about that. But would be of ieg if 9 HEPs, including those with the largest volummies
10 the historical record, whether that's thetermi 10 pondage, such as Dul Hasti and Bagliharalrelied on
11 pleadings by the Parties before the Baghlsautral 11 a weekly load to calculate maximum pondage this
12 Expert or the factual information, some ofalityou've 12 choice of using either daily or weekly isaalito the
13 put up on the screen here, whether it hafpsm one's 13 ultimate value of the claimed pondage emtiélat, and
14 understanding of the factors that the Bagieutral 14 this point will be further developed by Drl#4.
15 Expert was using in determining that the jpgredshould 15 (Slide 26) But, Mr Chairman, if | maywill now
16 be reduced. 16 turn to the second part of my submissiong;lespond
17 Again, if you have reflections now, thatelcome; 17 to the Court's request that Pakistan addnessieaning
18 if you wish to perhaps put this off and addri¢ at 18 of the terms "capacity”, "load" and othessysed in
19 a later stage, that's fine as well. 19 the Treaty.
20 PROFESSOR WEBB: Thank you, Mr Chairman. | th@giken 20 So we have conducted a review of theatrav
21 that we would want to be accurate on thedst 21 préparatoires of the Treaty with respechésé terms,
22 record -- and as you say, that would beustt j 22 and we also looked at the evolution of ttatdrof the
23 correspondence and meeting minutes but ateotgally 23 Treaty for the provisions that the Court tifead in
24 the pleadings in that proceeding -- thatwethe back 24 its General Issues Award, as "relevant cahfex
25 to you on that. But it's well noted. 25 interpreting paragraph 8(c). And this ismétat
Page 85 Page 87
12:15 1 (Slide 25) So as | said, even in th&t-Baglihar 12:18 1 Appendix C to our Second Phase Memorial.
2 period, these issues have continued to ditiele 2 The travaux, as in many cases, providg lomited
3 Parties. And if you look at the minutes @&f 2017 3 guidance on the meaning of "capacity" andd'lees they
4 Permanent Indus Commission meeting (Exhilfit@3), 4 are used in the Treaty. On balance, it supjpoe
5 you can see Pakistan's position that: 5 Court's finding in the General Issues Awaat the
6 "... India's Pondage computation ... veasiach 6 projection of an Annexure D.3 HEP's instattegacity
7 oriented towards maximizing pondage that elertoad 7 and anticipated load must be realistic, waliAided and
8 curve was not followed in a true sense. Ndrdyower 8 defensible, and not hypothetical. But beyitrad, the
9 was generated for hours ..." 9 travaux don't really provide further guidaocehow
10 That's the zero loading: 10 realistic, well-founded and defensible pro@ts
11 "... to maximise the difference betwebe] 11 should be calculated.
12 cumulative inflow and outflow then [the] plavas 12 So I'll make four points about treatyeipretation
13 operated at peak capacity for many hourslfibthe 13 issues: firstly, the definition of expressre in the
14 criteria of Paragraph 15, and the real laadecof the 14 Treaty, relevant to the calculation of porejaecond,
15 area [that is the] Northern Grid, was compseuh” 15 the interpretation of relevant terms in hydrwer
16 India's Commissioner responded, and thsponse 16 engineering; third, the interpretation oéxeint
17 in the meeting minutes is recorded on thefignd 17 concepts in hydropower engineering; and jihein
18 side (P-0103), and it confirmed Pakistan's 18 flagging, as the Court is more than awaeerétevant
19 understanding, which is that, in India's view 19 paragraphs and findings in its General Issuesd to
20 "... there [was] nothing in the Treatyiethsays 20 illuminate these questions.
21 that load variations have to be stable througthe 21 So turning first to express terms.
22 life of the Plant and the concept of [theld@urve, 22 (Slide 27) Paragraph 8(c) refers to gthaximum
23 too, is not explicitly provided in the Treatyhe 23 Pondage in the Operating Pool", and it ig [t
24 Treaty, however, does fix [limitations] hraugh 24 exceed twice the Pondage required for FirmePb
25 Paragraph 15 ..." 25 These are express terms that are ddfirtbe
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12:19 1 Treaty. So "Pondage" is defined in paigr2(c); 12:22 1 "The load for which a generator, tebi
2 "Operating Pool", expressly defined in parpgra(f); 2 transformer, transmission circuit, apparastetjon or
3 and "Firm Power" in paragraph 2(i). And icleaf 3 system is rated."
4 those definitions of "Pondage", "Operating IPand 4 But it can also be the discharge or "hytit&
5 "Firm Power", other terms are used that seentelves 5 capacity of a plant, being "The maximum flowieh
6 expressly defined in the Treaty. And thosmgeare 6 a hydroelectric plant can utilize for energgf§o from
7 "Dead Storage", "Dead Storage Level", "Liver&ge" and 7 the Army Corps of Engineers.
8 "Full Pondage Level". The Court is very faamilwith 8 The "maximum aggregate capacity”, withia tontext
9 them, but just to flag that they appear defiae 9 of paragraph 4(i) of the Treaty, means thapacity"
10 paragraphs 2(a), (b) and (d). 10 is likely referring to "installed" capacityeing, as
11 (Slide 28) But Annexure D contains otegineering 11 defined again by the US Army Corps's Manual:
12 terms that may be relevant to the calculaifiqppndage 12 "The sum of capacities in a powerplargawer
13 but are not expressly defined in the Tredtyd as the 13 system, as shown by the nameplate ratingsnitar
14 Court noted in its General Issues Award 14 kinds of apparatus, such as generating uuitsipes,
15 (paragraphs 270-272), the Treaty: 15 or other equipment.”
16 "... shall be interpreted 'in good faith' 16 So it is the capacity of the plant tisaielevant.
17 accordance with the 'ordinary meaning' tgibben to 17 (Slide 30) Paragraph 4(i) also referptwer
18 the terms of the treaty in their ‘context! anthe 18 unit[s]". These can be assimilated to "getirey
19 light of the ... 'object and purpose’." 19 unit[s]", which are defined as a "single poyweducing
20 So in order to discern the ordinary meguaf these 20 unit, comprised of a turbine, generator, r@tated
21 engineering terms, Pakistan has consultegltissaries 21 equipment".
22 of the Hydropower Manual of the US Army Conps 22 "Firm Power", as we know, has been ddfine
23 Engineers (Exhibit P-0302), and Gulliver &mnddt's 23 paragraph 2(i) of Annexure D of the TredByt that
24 Hydropower Engineering Handbook (Exhibit F-04 24 definition is in fact the Treaty's methoctafculating
25 So looking at the relevant definitionsehe and 25 firm power. It is a special meaning giverikom
Page 89 Page 91
1221 1 remember, this is just the start of tlierpretative 12:24 1 Power" under the principles of the VieQuavention.
2 process, starting with the ordinary meanindeurnhe 2 But in order to understand the ordinary megnive have
3 Vienna Convention principles -- when definfdgily and 3 the extracts from the US Army Corp of Engiseer
4 weekly loads of the plant”, as appears ingragh 2(c) 4 defining it as the:
5 of the Treaty, "load" is "the amount of el@cpower 5 "Power intended to have assured avaitglidithe
6 delivered at a given point" by the plant wittie 6 customer ... to meet all or any agreed upaotigooof
7 power system to which it is attached. Soitesponds 7 [his load] requirements.”
8 to the demand that power system places opldiné on 8 And "firm energy" is the counterpart, fratit's
9 either a daily or weekly basis. 9 the:
10 A "plant" is of course a "comprehensi#ert for all 10 "Electric energy which is intended todagsured
11 structures ... necessary for utilizing actel® power 11 availability to the customer to meet anylbpartion
12 site". 12 of his load requirements."
13 And "power", in paragraph 2(i), is "[t]time rate 13 "Assured availability", in this conterigans that
14 of transferring energy, "energy" being "[t]iadnich 14 firm energy and firm power are availableeaist 95% to
15 does or is capable of doing work". Eledlyics 15 98% of the time; and anything in excess af ih
16 obviously a form of energy, measured in megahours. 16 secondary energy.
17 And electrical power is the rate at whichrgpés 17 (Slide 31) Moving now to engineering agpts, which
18 generated and transferred to the power system 18 are more complex perhaps than the terms trerthree
19 measured in megawatts. 19 concepts worth considering in the Courtsrprietative
20 (Slide 29) "Capacity" appears in paralgré) of 20 task.
21 Appendix Il to Annexure D, in the contextloé maximum 21 We have a "load curve", the ordinary nmegaof
22 aggregate capacity of power units for firnvpoand 22 which is:
23 secondary power. "Capacity" may have seveeakings. 23 "... [@] curve of demand versus time shgvin
24 The generic meaning, as appears in the Uy Aonps of 24 chronological sequence the magnitude ofahd for
25 Engineers' Manual (Exhibit P-0302), is: 25 each unit of time of the period covered."
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12:25 1 While a load curve is ordinarily usedhow the 12:28 1 run-of-river HEPs in an integrated powetam. As the
2 load on the power system, it can also be adaptshow 2 Court has held (General Issues Award, paragrdp):
3 the load on a particular plant, as demandetidopower 3 "As a general matter, the plant's instiati@pacity
4 system, which is the sense in which the Ggemerally 4 and anticipated load must correspond to hevptant
5 uses the term in the General Issues Award. 5 will actually be operated,; it cannot be hyjsiked in
6 "Installed capacity” is another term fdratthe 6 a manner ... to inflate the amount of maxinRondage."
7 Treaty refers to in paragraph 4(i) of Apperidivo 7 By linking "anticipated load" to the Noetin Region
8 Annexure D as the "maximum aggregate capacity” 8 Grid as it is today, Pakistan's submissidhas this
9 Interestingly, "anticipated load" does faatture 9 is also consistent with the Court's obserwétio
10 in the glossaries of any of the hydropowenumats we 10 paragraph 498 of the General Issues Awarthvdppears
11 consulted. But the Court's meaning is cld@n the 11 at the beginning of a section entitled "Eegiing
12 meaning of "load" is considered in the contéx 12 Concepts and Terminology Relevant to RunigéR
13 paragraph 2(c) and the definition of pondag¢he 13 Hydro-Electric Plants in Relation to AnnexirePart 3
14 purposes of the Treaty. It is the amoubad that 14 HEPs". The Court stated there that:
15 can be expected to be placed on the platfitebyower 15 "... to the extent that Annexure D, Bddaves
16 system over daily and weekly time periods. 16 unstated certain fundamental concepts peattinghe
17 (Slide 32) And | pause here to make gteai 17 operation of any run-of-river HEP, or usedefimed
18 observation. 18 terms ..."
19 Yes, I'm still on the same point, Mr Chan, but 19 And it gives an example of "loads" asiadefined
20 | welcome your question. 20 term. The Court says:
21 THE CHAIRMAN: Why don't you continue, and thehem it's 21 "... the ordinary understanding of suchcepts and
22 appropriate to break, you let me know ahdsk my 22 meaning of such terms must be considereukgsre
23 question. 23 typically used for the design and operatibn o
24 PROFESSOR WEBB: No, no, please. 24 run-of-river HEPs, and especially as theyewesed at
25 THE CHAIRMAN: Just on that prior slide (31), iaooked 25 the time the Treaty was adopted.”
Page 93 Page 95
12:26 1 like you were perhaps moving on. 12:29 1 So undefined terms or concepts "mesidnsidered
2 You've done a very helpful job of explamthese 2 as they are typically used for the design@retation
3 various terms in paragraph 4(i), but to nse it' 3 of run-of-river HEPs". What is typical of &R design
4 noticeable that you didn't say anything attoetwords 4 in India today is for the anticipated load&
5 "exclusive of stand-by units", which appeaeetin 5 calculated by reference to the HEP's roléénactual
6 Appendix Il, paragraph 4(i). But I think it 6 power system to which it is expected to conte,
7 correct that it's also in Appendix |, paradgr&gd); 7 the Northern Region Grid.
8 Appendix Ill, paragraph 4(g); and if we go oie 8 Now, the Court of course also states tiae
9 Annexure E, we've also got it in the apperadlix 9 undefined terms may be understood "as theg used at
10 paragraph 4(g)(v). 10 the time the Treaty was adopted", but we tiatethat
11 Obviously, the Treaty-drafters thouglitriportant 11 was a general statement by the Court, arpeefe
12 to have those words in there. And | guesdasyc 12 position in general, but it was not a mandlamproach.
13 question is: what's the significance of hgthose 13 And indeed, turning to the correspondehae
14 words, for the issues that we're trying tizdeine in 14 we have on the record, Pakistan and India hav
15 this Second Phase? 15 themselves treated the issue of load as beijpgndent
16 PROFESSOR WEBB: Thank you. That is a diffepamt to 16 on the HEP's role in the wider power sys&ren if
17 what | was moving on to, Mr Chairman. Thgok. 17 India did not always apply that approachexity in
18 I'd like to have the opportunity to cdbsiue 18 Pakistan's submission. The principle ofajgroach
19 manuals that we have been using to gively@otdinary 19 was accepted by both Parties.
20 meaning as well. So that is noted for corbiack to 20 (Slide 33) This is a busy slide, but this
21 you. Thank you. 21 extracts of correspondence between 1984 tiighen
22 (Slide 32) Now, as | said, I'm turningatteemporal 22 minutes of meetings in 2017, and all theregfees to
23 observation, which is that Pakistan's apjroathe 23 your bundles and the exhibits are there.
24 term or the concept "anticipated load" ishcated to 24 The point to take from this is that agéa
25 the Northern Region Grid today, and the ptHce 25 regional grids began to replace smaller Igadk in
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1231 1 India, the Parties understood that thiglevaffect 12:34 1 balancing power for stabilizing the gniidor

2 the anticipated load fluctuations, and Pakib&s 2 successful integration of ... renewables" st

3 consistently taken the view that a non-hypathkload 3 they needed more flexibility with regard talhgpower.

4 curve must necessarily consider the roleeHBEP in 4 So what to draw out of these exchangeshibth

5 the regional power system. 5 Parties agree that the role of the grid aeddle of

6 Soin 1984 -- this is starting at the &l I'm 6 the HEP in the grid are important, and whathaee is

7 just going to highlight the main points fronese -- in 7 the continuing disagreement, as already laid o

8 relation to Dul Hasti (Exhibit P-0649.0513)e tindian 8 earlier, over the level of detail and precidwith

9 Commissioner said that: 9 which] India is approaching this question.

10 "[The] plant would be required to ... gie[] in 10 I will conclude Mr Chairman, members'u Court,
11 the grid and has to provide [the] necesseakipg 11 by recalling the key paragraphs from the Co@eneral
12 capacity under the varying conditions ..." 12 Issues Award that informed the approacheo th
13 In 1993, also in relation to Dul Hasti 13 calculation of pondage. These are very fantib
14 (Exhibit P-0649.0795), the Indian Commissicagain 14 everyone, so | won't read them out in terms.

15 referred to the power station "operat[inghia grid" 15 (Slide 34) Paragraphs 745 to [748] setlw
16 and "provid[ing] [the] necessary peaking citpa 16 court's approach pursuant to paragraph 8¢thates
17 In 1995, Pakistan, on Dul Hasti 17 three restrictions in that regard.

18 (Exhibit P-0649.0833), said that: 18 (Slide 35) Paragraph 742 makes the irapbpoint
19 "... the load curve ... was a hypothétca and 19 on burden of proof that:

20 ha[d] not been based on the actual operatitre 20 "... if a difference emerges betweerRasies,

21 Plant [that] would be grid[d]ed nation wide." 21 it is for India, as the proponent of the gesind
22 The Indian Commissioner, in relation agkhar 22 construction of the HEP, to establish thatgioposed
23 (Exhibit P-0649.0814), again talked aboutivegeto 23 maximum Pondage satisfies the requirements of
24 look at the place of the HEP in whole andasot 24 Paragraph 8(c), bearing in mind any Pakigiasition
25 "an isolated distribution system". 25 that a more Treaty-compliant alternativetexis

Page 97 Page 99
12.33 1 The Pakistan Commissioner in 1994 12:35 1 And as set out in paragraph 743,itmei$ test is

2 (Exhibit P-0649.0822) said again that: 2 "how the plant will actually be operated".

3 "... the load demand curve supplied isotiygtical 3 So India is not permitted pondage forstake of

4 ... [and] has been drawn only to achieveaximum 4 pondage; it's not permitted pondage for the s

5 pondage.” 5 assumed operational flexibility that is naséé on

6 In 1996 (P-0649.0850), the Indian Comroissi 6 the actual anticipated load of the plant.

7 referred to the load demand curve assuming any 7 And it is once a plausible model of daihd weekly

8 pattern -- may be able to "assume any patthich 8 HEP operation is established that we havalstie,

9 cannot be predicted". 9 well-founded and defensible understandingstiilled
10 We then get into the minutes of the Sacydevel 10 capacity and anticipated load that will pdarple in
11 meetings on Baglihar in 1995 (Exhibit P-0850where 11 the methodology that the Court has set out.

12 the Indian Commissioner noted: 12 (Slide 36) At paragraph 705, the Coutedp

13 "For the designed operation/role of tiagian in 13 importantly, that:

14 the grid, the Pondage has been worked ouswplied.” 14 "... the general approach in the Treatyot to

15 India also said in the record of the Reremt Indus 15 reduce the design of a Run-of-River HEP to

16 Commission meeting in 2010 (Exhibit P-033@jt 16 the application of unique formulas."

17 "... in [the] future, [the] Ladakh regiamould be 17 This point | think is well understoodndithat

18 inter-connected to the Northern Regional @fithdia." 18 the test is realistic, well-founded and dsilale.

19 And in the 2017 Indus Commission meeting 19 While the Treaty does not expressly litmit

20 (Exhibit P-0103), Pakistan's Commissioneeddhat the 20 installed capacity or anticipated load of

21 way that India had gone about its pondagepotetion 21 an Annexure D.3 HEP, limitations do necebstailow

22 was designed to maximise pondage using alngfcal 22 from the Court's analysis with regard to othesign

23 load curve and "the real load curve of tlea'ar- that 23 features of the HEPs.

24 is, the Northern Grid -- "was [thereby] coispd". 24 So in addition to paragraph 8(c), othiewigions

25 The Indian Commissioner responded tlet tieed for 25 impose implicit limits on installed capaciyd
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12:37 1 anticipated load. These again are venjlifa to the 12:40 1 Now, | think that India might pointton support
2 Court: paragraph 8(a) on not raising artifigithe 2 of this that the existence of a regional gad/
3 water level in the operating pool above thiegondage 3 encompassing many HEPs provides that no sitigR needs
4 level; paragraph 8(b) on taking into accohat t 4 to conform to the regional grid requirementsrather
5 requirements of surcharge storage and secopdaser; 5 to operate in tandem with the other HEPsjve pdia
6 paragraph 15 and its operational constraamtd;also, 6 maximum flexibility in meeting its anticipatémhds.
7 more contextually in the Treaty, the differehetween 7 All of that is to say that I think this is
8 an Annexure D run-of-river HEP and an Annextitorage 8 an argument that the Court has to confromtd IAm not
9 work, so that the installed capacity and graied 9 asking you to present here, but perhaps at gmint in
10 load of a proposed Annexure D HEP cannaifferct, 10 Pakistan's presentation they can providerstc
11 lead to a design outcome that is in facterlos 11 the points that we should consider, partiukny
12 character to a storage work under Annexure E. 12 provisions of the Treaty, that disfavour tiproach.
13 (Slide 37) Mr Chairman, coming back tittle to 13 PROFESSOR WEBB: Yes, thank you, Professor Minear
14 the data issues that | addressed at thet omidia is 14 We will come back on the specific poeutsl it's
15 required to communicate to Pakistan this lstgf 15 very useful to have them laid out. But Iluikt, as
16 important data with respect to each HEP under 16 an initial response, say that the idea tiafiteaty
17 paragraph 9 and Appendix Il of Annexure hede data 17 is about the complete and satisfactory atiti& of
18 reinforce the Parties' acknowledgement ttrétsl on 18 the waters is starting several steps dowifraneework
19 installed capacity and anticipated load ppapriate 19 of the Treaty.
20 under the Treaty, at least when they wereladed in 20 As the Court has accepted in its previwuard,
21 1960. 21 this is a very special kind of treaty akiratboundary
22 Unless there are questions, Mr Chairnnaihnaembers 22 treaty. Itis based on three bargains: ae@
23 of the Court, | would ask that you call Dri¢ito 23 bargain, the treaty bargain and the hydropbargain.
24 address you on the legal aspects of instedlpdcity 24 The Western Rivers hydropower bargain is e/ker get
25 and anticipated load. 25 the reference to the ability to satisfacyaue the
Page 101 Page 103
12:38 1 THE CHAIRMAN: Thank you, Professor Webb. 12:.41 1 waters, but that is subject to everythiveg comes
2 Professor Minear. 2 before that, including the idea that this teasettle
3 PROFESSOR MINEAR: Thank you, Professor WebbtHat 3 things over an important area and resourdeglba to
4 discussion. | regret again that our colleadrem 4 give reassurance to Pakistan, that had sdffaee1948
5 India are not here to present their perspectivthese 5 crisis, that it would not happen again.
6 matters. Just as Sir Daniel expressed sorptegity 6 So it's a very narrow provision for Indiabject
7 with our decision, | think India might havers® 7 to all of these constraints, and it's notsfagting
8 consternation as well. 8 point of the analysis.
9 But in imagining what India might sayliey were 9 PROFESSOR MINEAR: Thank you, Professor.
10 present here, | would think that India migtgue the 10 THE CHAIRMAN: Professor Webb, just a few quessidrom me.
11 primary purpose of the Treaty is to obtae'tnost 11 I think | heard you just say before ytased that
12 complete and satisfactory utilisation of wegers of 12 paragraphs 8(a) and 8(b) of Annexure D devaat and
13 the Indus system", and that this purposess served 13 impose an implicit limit on installed capgaind
14 by allowing India broad flexibility in instaig 14 anticipated load, and | believe you said #satvell in
15 pondage during the dry season, subject ortlyet 15 the Memorial at paragraph 3.30.
16 Treaty requirements that India calculate foower made 16 I'm not entirely clear in my own mind winaplicit
17 on the MMD and India comply with the release 17 limits arise from paragraphs 8(a) and 8(lth wéspect
18 requirements at paragraph 15 of Annexure D. 18 to the issues we're dealing with in this 8ddehase.
19 In other words, India might propose tizaiate 19 So if you're, either now or later, able tarify that
20 maximum pondage using the MMD but applyingistier 20 for me, I'd be grateful.
21 daily and weekly loading requirements thdidis dam 21 PROFESSOR WEBB: Yes, we'll come back to clatift,
22 designers select for the particular HEP,thatimight 22 Mr Chairman. But | think 8(a) and 8(b) asatizularly
23 be, in fact, what the historic record shdweytwere 23 contextual elements of treaty interpretatiather
24 doing, and their only constraint is the peaph 15 24 than, in terms, directly impacting on ingtdltapacity
25 release requirements that must be met. 25 and anticipated load. But it's this genieted of the
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1243 1 amount of control that India has oventiager. 12:46 1 the HEP and the power system.
2 THE CHAIRMAN: Okay, thank you. 2 THE CHAIRMAN: Well, just to follow up on that,think it
3 I don't think you mentioned paragraph L7 o 3 was on your own slide a few slides back (@8)re you
4 Annexure G to the Treaty. That's the pardgthat 4 indicated at a certain point an objection bkigtan to
5 allows for a permissible tolerance of 10%dfume with 5 a load curve because it was "not based oadtual
6 respect to the requirements of paragraph 15. 6 operation of the Plant which would be gridf]e
7 Now, | know that, based on Sir Danieldiea 7 nation wide".
8 presentation, there's an interest here in the 8 What wasn't clear to me from the histdrica
9 relationship of paragraph 15 to the issudef t 9 record -- and this connects to an earlier tipres
10 anticipated load and installed capacity. jBstt 10 is: did India ever provide information on tieional
11 setting that issue aside for the time bdingyuld be 11 grid? If not, presumably Pakistan already decess to
12 interested in your thoughts on the signifoeiif 12 that information and was using it to deteenwhether
13 anything, of that tolerance that is identifées it 13 the load curve was hypothetical or not.
14 might relate to the determinations beforaubis 14 But then that just raises the issue: ddhink
15 phase. 15 that information is required under Appendijot was
16 PROFESSOR WEBB: Thank you, Mr Chairman. | ndfte that 16 it understood as being readily availablerimi@tion at
17 and come back to you on that. Thank you. 17 the time the Treaty was concluded, durinditbef
18 THE CHAIRMAN: Very good. 18 the Treaty, such that whatever burden offgoo
19 My third and final question is: you didith on 19 presumption might arise with respect to Apipet
20 the idea of a presumption that might beragifiom 20 would not apply to that particular data?
21 the notification requirements -- 21 That's the kind of question that woulchbipful to
22 PROFESSOR WEBB: Yes. 22 hear from you in due course on.
23 THE CHAIRMAN: -- and | believe that -- or perlsagou put 23 PROFESSOR WEBB: Yes. Thank you, Mr Chairman.
24 it in terms of burden of proof; | think it ghit have 24 THE CHAIRMAN: Very good. | think that concludesr
25 been Sir Daniel who said that there could be 25 questions for you, Professor Webb. Thankvwssy much
Page 105 Page 107
12:45 1 a presumption operating that could besagiefor 12:48 1 for your presentation; it was, as alwayite helpful.
2 the Court's consideration. 2 Let me turn to Sir Daniel. We are abeutminutes
3 My question is this: to the extent thatcmturns 3 from the break point for lunch. | think prabathe
4 on what it is India is obliged to provide takistan 4 Court would just as soon break now, to allavMies
5 pursuant to paragraph 9 and Appendix Il of éme D, 5 a clear runway when we come back. So we aeslame
6 how should the Court be thinking about th¢ flaat 6 the afternoon session at [1].50, if that'segble to
7 certain types of information that Pakistarwges 7 Pakistan. (Pause)
8 relevant isn't included in, for example, Apgieril? 8 SIR DANIEL: We would be very content with thathank you,
9 So, for example, Pakistan is about to preeems on 9 Mr Chairman.
10 data relating to the grid: that data is ragitared, 10 THE CHAIRMAN: Very good. Thank you.
11 expressly at least, in Appendix II. 11 Sir Daniel, if | can also just ask whetyeur
12 So it raises just a general issue tredrife sort 12 sense of the timing for your presentatiomslaively
13 of burden of proof is to be applied or a pnegtion is 13 on track or whether we've slipped behinchin a
14 to be applied, how should the Court be thigkibout 14 significant regard.
15 the express terms of Appendix Il versus thithgit are 15 SIR DANIEL: Mr Chairman, | think that we weretipating,
16 not express, but might be implied or mightbe® 16 as | said in my opening remarks, that Dr 8Meuld be
17 implied in Appendix II. 17 on his feet for about 90 minutes and therRist for
18 PROFESSOR WEBB: Yes, thank you, Mr Chairmattnink 18 about 90 minutes. So | think that we ar&ack.
19 we would want to take a more granular loakat in 19 We had reserved a little bit of time for sariwsing
20 response to your question. 20 submissions from me, but as | anticipateskditan be
21 But just on the point of the grid, trmsomething 21 held over for tomorrow. So unless | heaushover
22 that, as | illustrated in the correspondeho#) 22 lunch to say that there's a problem, 1 titfirak we are
23 Parties have accepted as relevant. Theuddtalying 23 on track.
24 that is still a point of disagreement, bueast 24 THE CHAIRMAN: Very good.
25 there is consensus on it being importartdé bt 25 SIR DANIEL: | should add, Mr Chairman, that olucse that
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12:49 1 depends on you. 1352 1 anticipated load.
2 THE CHAIRMAN: Well, we realise that we're slowiggu down 2 And then following on from that, | willsd be
3 at times, but I'm sure you appreciate thatthele 3 dealing with the following two items, whichear
4 point in us being here is to have the Cousefibese 4 "Pakistan's current position on how those elgm(once
5 guestions to you, and we're very thankfuttier 5 determined), along with others, are to bertaki®
6 responses you've already provided and willigeo 6 account for purposes of the calculation of imaxn
7 Okay, let's break for one hour, and | ltmkvard 7 Pondage”, that's 2.3.6; and "Any other isRaggstan
8 to seeing you this afternoon. 8 considers relevant to a decision on the questt
9 (12.50 pm) 9 issue for the Second Phase on the Meritd'sths.7.
10 (Adjourned until 1.50 pm) 10 Now, as the Court will appreciate, an®akistan
11 (1.50 pm) 11 has elaborated, the Court's interpretation of
12 THE CHAIRMAN: Alright. Well, I hope everyone tia 12 paragraph 8(c) in its General Issues Awascbiath
13 a pleasant and relaxing lunch, even if it vedetively 13 legal and engineering elements. Mr Rae ayselhhave
14 brief. We are back in session and Dr Miestithe 14 divided these between us. So while my ptaten on
15 podium, so | invite him to proceed with his 15 legal matters will, of necessity, incorporsoene
16 presentation. 16 basic -- and | emphasise "basic" -- engingetiwill
17 DR MILES: (Slide 1) Thank you, Mr Chairman, mesrgof 17 ask you to hold your questions of serioubrisal
18 the Court. It is an honour to be before ygain on 18 detail for Mr Rae, who | am sure will be itapto
19 behalf of the Islamic Republic of Pakistan. 19 address them.
20 (Slide 2) Now, diving straight in, Pakis's 20 (Slide 4) So with that roadmap set dlliturn to
21 purpose here today is to assist the Couleeloping 21 my first section. Here | propose to deahwlite basis
22 the interpretation of paragraph 8(c) of AnmexD set 22 on which, in Pakistan's view, installed céyaand
23 down in its General Issues Award, and spedifi to, 23 anticipated load must be determined by Iirdthe case
24 as we can see on the slide: 24 of a run-of-river HEP on the Western Rivers.
25 "... 'resolv[e] the basis upon which #ndiust 25 (Slide 5) So I'd like to start this sentby
Page 109 Page 111
1351 1 determine the installed capacity and guatied load of 1353 1 picking up where Professor Webb left wfijch is the
2 a proposed Annexure D, Part 3 HEP, and, oetrdined, 2 Court's General Issues Award. She has alraddiessed
3 how [those] elements are to be taken intowatcor 3 you on the material parts of that award, and i
4 the purposes of the calculation of maximumdage' ..." 4 particular on what is set out in paragrapt&té4748
5 That is what is defined, in the recitaltba slide 5 and then at [part] O of the dispositif.
6 (PO17, recital 11), as the "Capacity/Load/Rged 6 From these paragraphs, in Pakistan's ssiini
7 Calculation Issues". 7 it is possible to derive four general prinegpfor the
8 Now, in that same PO17 at paragraph - thet 8 calculation of installed capacity and antitiobload.
9 posited a series of subjects that it would tiksee 9 We can see them on the slide.
10 dealt with in Pakistan's Memorial on the $®elcBhase on 10 Quir first principle is definitional: i simply
11 the Merits, which we duly adopted as thecttme of 11 a repetition of what "installed capacity" and
12 that Memorial and indeed as the scheme of our 12 "anticipated load" mean within the schemthefCourt's
13 submissions. 13 reasoning.
14 (Slide 3) Where we are currently, follogi 14 So installed capacity is the total poeagracity of
15 presentations from Sir Daniel and ProfessebbYis 15 the HEP's turbines, ordinarily measured igametts.
16 here, at paragraph 2.3.5: 16 That's fairly easy to determine, as it igsibvital
17 "Pakistan's current position as to theshapon 17 statistic for any power plant. So in thelkiEP
18 which India must determine the installed cépand 18 referred to in the General Issues Awardefample,
19 anticipated load of a proposed Annexure I, PHEP, 19 the installed capacity is 624 MW.
20 including what limits, if any, the Treaty pés on 20 Anticipated load, however, is the loaat itan be
21 India's discretion in this respect ..." 21 expected -- that is, anticipated -- to begdon the
22 Professor Webb has just finished dealiitig the 22 HEP by the power system over daily and wetlg
23 second clause in that sentence on Treatspietére 23 periods.
24 issues. | will be dealing with the first pavhich is 24 That's the first principle.
25 Pakistan's current position on installed céypand 25 Our second principle starts to tell uw tisese
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1355 1 things are to be calculated by refereadkd Court's 1357 1 reference to objective reality and wittuatevidence.
2 rubric of a "realistic, well-founded, and defible"” 2 Blind assertions of "Trust me, friend" by ladill not
3 projection, as deployed in paragraph 747 @f th 3 work, not in this space.
4 General Issues Award. 4 (Slide 8) Now, with this understanding o
5 Now, these words were doubtlessly chosdéngreat 5 Court's rubric in hand, we can start to maowe the
6 care by the Court. But the question that fakihas 6 third general principle which emerges fromdhigcal
7 been preoccupied with, and which promptedehjeest 7 part of the General Issues Award, which iklmacthe
8 that eventually led to, but was not resolvedie 8 slide, and it's the idea that if India is riegg to
9 Clarification Decision, was: what do these dgomean? 9 ground the installed capacity and anticips&ad of
10 (Slide 6) Now, this is not, strictly skizsy, 10 a proposed HEP in reality and by referenesvitdence,
11 a question of Treaty interpretation, as thesels are 11 then it follows that if Pakistan challengedia's
12 a product of the Court's reasoning, and fititeo 12 position, then India is obliged to defenait;to put
13 Treaty's text, save indirectly. But it's thanoting 13 it in legal terms which we were discussingiea
14 that the Kishenganga Court, at paragraplo8ig 14 the burden of proof.
15 partial award (PLA-0003), had recourse ttiahary 15 (Slide 9) This is also not a surprisiniggple,
16 definitions in defining "necessary" withiretmeaning 16 in my submission, because it tracks the lagguf
17 of paragraph 15(iii) of Annexure D, and socaa see 17 paragraph 742 of the General Issues Awarithat back
18 from the slide it had recourse to both thténary and 18 on the slide. Where Pakistan raises a tioigjlgction
19 the American OED. 19 to the maximum pondage of a proposed HEPrunde
20 (Slide 7) So with that in view, it's paddly worth 20 paragraph 8(a), the Court has told us tithé Imust
21 considering what dictionaries say about Isde) 21 give them careful consideration, and bothiéxamust
22 well-founded, and defensible". Now, | didréive 22 proceed in a spirit of cooperation and gauith f
23 a copy of the American OED in chambers, Hlid Ihave 23 Ultimately, if a difference emerges iisttegard
24 Webster's, so you're going to get the Sh@xéord and 24 between the Parties, it is for India, aspttuponent
25 the Webster's here (P-0172, P-0173). Butamesee 25 of the design and construction of the HERstablish
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13:56 1 from the definitions on the slide thatlatee terms 13:59 1 that the proposed maximum pondage satigfe
2 are sort of getting at something similar. 2 requirements of paragraph 8(c), bearing irdraimy
3 "Realistic" means "Characterised by figledf 3 Pakistani position that a more Treaty-complian
4 representation; representing things as tredly rare”, 4 alternative exists.
5 or alternatively, "Facing reality squarelyt no 5 Equally, another corollary emerges froma th
6 impractical or visionary". 6 formulation, which is that India must placé&iBt&an in
7 "Well-founded" means "Built on a firm aiigl 7 a position to assess and, if necessary, ttenbe
8 base", or "having a foundation in fact or ceadased 8 India's projections of installed capacity and
9 on good grounds and evidence", or "Construmted 9 anticipated load in a timely manner, undeageaph 9
10 a solid or firm foundation”, and it can atsean 10 of Annexure D. And that's derived from eanvording
11 "Having a firm foundation in fact: based cwedlent 11 in that same paragraph, still on the slide:
12 reasoning, information, judgment and grounds" 12 "... to fulfil its Treaty obligations, dia must
13 And "defensible” means "Able to be de&haasily 13 include information and explanation relatiodgts
14 defended,; justifiable”, or simply "Capablébefng 14 calculation of maximum Pondage ... Indiatifination
15 defended". 15 must give Pakistan sufficient time to respatt its
16 So if we take all of these together, tieeyl to 16 views as to whether the design is compliatt tle
17 indicate, at least in Pakistan's submissit, 17 Treaty."
18 India's calculation of installed capacity and 18 So that's principle 3.
19 anticipated load must reflect reality, muesbhacked by 19 (Slide 10) This brings me to principleshich is
20 good evidence and it must be capable of taitising 20 based on the language, again carefully chogéme
21 scrutiny from a third party, namely Pakistan. 21 Court, in paragraph 743 of the General Ispuesrd.
22 As a consequence, in Pakistan's submjssio 22 Now, we've already looked at the dictionagfiritions
23 the Court's rubric places a strict standarthdia. 23 of "realistic, well-founded, and defensiblgth
24 India's understanding of a proposed HEPalied or 24 respect to installed capacity and anticipkiad,
25 anticipated load must be capable of beingrdkfd by 25 which indicate that India's projected inst@itapacity
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14:00 1 and anticipated load must reflect reaitg must be 14:03 1 installed capacity and anticipated loaddbe based
2 backed by evidence. But in 743, the Courntipdn 2 on an assumed hydrological supply greater ttin
3 another possible way of saying the same thvhigh is 3 which the river at the HEP site could actuphgvide.
4 that: 4 First of all, and most obviously, thigsng to
5 "... '[a]s a general matter, the plamisalled 5 have quite a big impact on your installed cidpa
6 capacity and anticipated load must correspomdw the 6 because the fuel supply is going to deteriove much
7 plant will actually be operated,; it cannot be 7 energy the plant can actually be expectedpplyg.
8 hypothesized in a manner that serves to eflat 8 If | can put this into very basic Austealiterms,
9 the amount of maximum Pondage'." 9 there's no point in putting a V8 engine inaawith
10 Now, in Pakistan's submission, this is ohthe 10 a two-litre fuel tank. If I can put it inhightly
11 most important things the Court said in tea&al 11 less Australian terms, however, which refieoe
12 Issues Award, at least insofar as pondageoraerned. 12 example given in the Memorial, the KHEP ia aite
13 In short, India is entitled to the instalt=pacity 13 with an MMD of 18.59 cubic metres per secaud,
14 and anticipated load that it needs to rurHBE within 14 comparatively low, given the wider flows bie Western
15 its ultimate practical context; no less, aedainly 15 Rivers. Likewise, the observed and dailglaisge
16 no more. 16 figures provided by India, as well as theliapple
17 (Slide 11) And the Court was obviouslyaevare of 17 flood data, indicate that this part of theh€nganga
18 its importance as well, for this informeddexision 18 has a fairly gentle flow, year round, whempared to
19 in PO19 to request that India produce opmmatidata 19 something like the Chenab Main.
20 for the Baglihar HEP and the KHEP in ordediszover, 20 Now, that flow is sufficient to justify380 MW
21 with respect to these already completed pldmow they 21 plant like the KHEP. But it would not be faziént to
22 actually operated. Again, the Court empleasa 22 justify something like India's planned 1858M\walkot
23 paragraph 35 of the procedural order exéicdysame 23 HEP, which is actually being built on the Gie Main
24 language we see on the slide: 24 below Ramban, at a site with one of the ligheerage
25 "... '[a]s a general matter, the planssalled 25 flows of the Western Rivers in territory aatied by
Page 117 Page 119
14:01 1 capacity and anticipated load must comegpo how the | 14:04 1 India.
2 plant will actually be operated,; it cannot be 2 A plant like Swalkot, if it was put at tK&lEP
3 hypothesized in a manner that serves to enfla ... 3 site, would have surplus generation capaléywould
4 Pondage'." 4 be idle for much of the year. The flow jusiuldn't be
5 This, in turn, brings me on to the meahaf part 5 high enough for the actual plant to be usets till
6 of my submissions, which is describing from 6 capacity. And so the installed capacity et filant,
7 a layman's -- or perhaps from a mere lawyer's 7 placed at the KHEP site, would not be realisti
8 perspective the principal engineering constsanf how 8 well-founded and defensible.
9 a HEP is actually operated, and how this reag into 9 How the river hydrology will affect thetapated
10 a realistic, well-founded and defensible grtipn of 10 load is perhaps a little more the abstradtitiwan
11 installed capacity and anticipated load. Nafweourse 11 be readily understood. Anticipated load iuheitees not
12 Mr Rae is going to go through all of thigheater 12 just how much power the plant is expectgatoodluce,
13 detail by reference to real-world examples,| lvill 13 but also when it is expected to produce it.
14 attempt to give you a high level preview. 14 Absent flood events, we do know that the
15 In essence, in Pakistan's submissiore e two 15 hour-to-hour flow on the Western Rivers latieely
16 key factors that need to be taken into addouthis 16 stable. So it follows that if India werepimject
17 respect, which might broadly be thought toelate to 17 a HEP's anticipated load on the basis ofesudabid
18 the HEP's input and output, namely the hydypht the 18 hourly increases in the flow on whateverHii# site
19 HEP site, on the one hand; and on the dttepower 19 was, then this also would not be considerdmbt
20 system to which the HEP is expected to dountei 20 realistic, well-founded and defensible, &srther
21 (Slide 12) So starting with hydrologyhig'is 21 simply could not be expected to behave inwiag.
22 obviously relevant to how the HEP is actugthing to 22 So that's hydrology.
23 operate because it's the fuel source fopltre. 23 THE CHAIRMAN: Dr Miles, if | can --
24 In short, it cannot be credibly contentled 24 DR MILES: Please.
25 a realistic, well-founded and defensible gcopn of 25 THE CHAIRMAN: -- and you may be getting to thisa later
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14:.05 1 point, but I'm wondering: in terms of tisisue of the 14.08 1 in Creager and Justin's Hydroelectric Hank

2 installed capacity and the hydrology of thveri when 2 (Exhibit P-0309), with which the Court by naawery

3 I looked at the Court's Excel table, to usesthorter 3 familiar, the authors expressly state, and¢avesee on

4 term, and tried manipulating it a little bitdid 4 the slide, that:

5 seem that the installed capacity issue playesty 5 "The advisable capacity of a hydroelegirmect

6 small role in the potential for generating gege. 6 depends on the extent to which the instafiatiay be

7 It's not non-existent, but it's limited. déesningly 7 utilised within the limits of the connectecdb

8 diminishes as you try to expand the capacityso on. 8 curve ..."

9 And | did note in your Memorial that at palggs 4.7 9 Which is to say the power system.

10 and 4.8, when Pakistan reflected on the sbaséhe 10 Now, the load curve, as the Court kn@shisws

11 Court had of its limited role, you tendedgpee that 11 fluctuating demand within the power systenaataily or
12 the effect on the volume of the pondage ateer 12 weekly basis.

13 small. 13 Now, before | go any further, a couple of

14 So could you then perhaps address fitdé doit 14 observations about load curves.

15 in the context here that you're talking aboBecause 15 The first one, which may be obvioushat there's
16 while | understand that massive capacity mbeske 16 no such thing as a single load curve fonagpsystem.
17 sense, in certain circumstances it seems maake 17 The load curve is shaped by demand, demastdsed by
18 sense as well in the context of trying to imalate 18 people, and people behave at different wagigfarent
19 pondage. 19 times. The load on the power system wiltdfare
20 DR MILES: First of all, I'd just agree with thederlying 20 change minute to minute, hour to hour, dajetn week
21 premise of the question -- | don't think &sreven 21 to week and month to month. So when the (Qalks, in
22 underlying, | think it was the overt premigehe 22 the General Issues Award, about using aduack to
23 question -- that when you start playing adowith 23 determine installed capacity and anticipiied, the
24 the installed capacity, it doesn't have ahogpact on 24 obvious response from Pakistan is: well, Witad
25 what's actually going on with the pondagghirk 25 curve?

Page 121 Page 123
14:07 1 Mr Rae certainly has some views on that,raaybe will | 14:09 1 Now, second, notwithstanding whast gaid, load

2 address you further in due course. 2 curves tend not to change year to year, at fes in

3 But the flipside of that, of course -- @his is 3 any sense significant for our purposes. Avadg

4 what | will be spending most of my time talixiabout 4 because while people may be doing differengthin

5 today, at least in the context of these remaris 5 February 2026 to what they will be doing inglet 2026,
6 that anticipated load is by far and away ahmore 6 what they were doing in January 2026 is priybadt so
7 important factor in the calculation of pondag® I'll 7 different to what they were doing in Janued22

8 be targeting my submissions mostly on that. 8 I, for example -- and | suspect the Court af wwas

9 But insofar as -- if you're asking whetbenot 9 spending too much time thinking about what
10 we stand by the relevant paragraphs in Chépié 10 paragraph 8(c) means.
11 the Memorial, the answer is: yes, we do. 11 Now, this yearly stability is what makad curves
12 THE CHAIRMAN: Thank you. 12 useful in power planning. While gross demiaray grow,
13 DR MILES: That's hydrology. 13 the point at which the power is to be prodittemeet
14 Turning now to the power system, whicthesother 14 that demand is unlikely to change. And aghia
15 factor in determining installed capacity anticipated 15 Hydropower Handbook (P-0309) recognisesrthish.
16 load -- and I'll be spending most of my time] say, 16 We can see again on the slide:
17 on anticipated load -- it's a more signifidactor 17 "If one examines the weekly load cunesahy
18 again than the hydrology, is the power systémd 18 given system for the past few years, hehill
19 that's because when we ask ourselves théaueshow 19 impressed by the similarity of the shapénefweekly
20 the HEP operates, the answer is, in the bebaense, 20 load curve for any given period in the yeBius, if
21 in accordance with demand. That demandigged by 21 one were to take a typical weekly load cdoveDctober
22 the power system -- that is to say the gridte 22 of a recent year and multiply the ordinatethie
23 which the plant is designed to feed. 23 growth ratio between the two periods, he daldsely
24 (Slide 13) Now, this is something thatidchave 24 approximate the actual weekly load curveJorober of
25 been well understood by the Treaty's drafterdeed, 25 the later year. This similarity in the shapéhe
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14:11 1 weekly load curve for any given periodhaf week makey 14:13 1 generation expansion planning.
2 this curve particularly valuable in helpingdetermine 2 Now, this kind of consideration would hdoeen in
3 how a proposed hydro plant may be fitted éoldlad 3 the minds of the Treaty's drafters in 19602\
4 curve." 4 already started touching on some of thesesssu
5 So far, so good. But how do we use a tesde -- 5 already. Kashmir at that time was isolated @mote.
6 reflective of demand on the power system prtaluce 6 Rather than having a unified grid, it wouldd&&een
7 a realistic, well-founded and defensible prige of 7 broken into small local power systems in which
8 installed capacity and anticipated load folratian 8 an individual HEP may have been the only paeerce.
9 HEP on the Western Rivers? 9 Now, today, this kind of consideratioreiss
10 (Slide 14) So on the slide we have a saiopd 10 important. As | think Professor Minear right
11 curve, pulled also from the Hydroelectric Hlamok 11 identified, Indian-Administered Kashmir, inding the
12 (P-0309), for a week in December 1960, argdigouts. 12 generating potential of the entire WesteneRi from
13 Now, this shows a system with a peak tfad 13 India's perspective, has been plugged istorihin
14 1,300 MW, that's the red arrow, and a mininhomal of 14 Indian power grid, and specifically the Nertth Region.
15 700 MW, the green arrow. Demand is lowethen 15 Now, that grid is a fully integrated modeower system
16 weekend, but it's higher during the weekhwich of 16 with over 137,000 MW in capacity, into whiglvariety
17 those weekdays showing two peak periods,tedmaith 17 of generating sources feed: thermal, nucteday,
18 the blue arrows: the first from 8.00 am tomaand the 18 other renewables, the whole package.
19 second from 5.00 pm to 10.00 pm. 19 It is difficult to conceive of a HEP thaiuld, in
20 Now, again, I'll start with installed eajty, 20 and of itself, overwhelm such a power systamd, so
21 address it briefly, before going on to aptted load. 21 from that standpoint, a HEP of any instatlagacity
22 But installed capacity is relatively strafghtvard. 22 would be realistic, well-founded and defelesib
23 As we know, a run-of-river HEP with pogdan 23 Now, the load curve is of far greatengigance
24 the Western Rivers is going to be doing dffié things 24 in determining the HEP's anticipated loadabee, as
25 at different points in the year. The Couitt recall 25 | said, it tells the HEP when demand is gistaiand
Page 125 Page 127
14:12 1 in this respect Mr Khan and Mr Malik'sg@etation on 14:15 1 therefore when it should be producingt iBaiso
2 the site visit. 2 tells the HEP when demand is low, and theeefdren the
3 In the wet season, the HEP is going tauhaing in 3 power system can do without the plant's coution.
4 baseload mode. Rain and snowmelt will reaudthuge 4 When demand is low, the HEP can storenimiies
5 increase in flow compared to the dry seadd¢ow, that 5 operating pool as pondage. When demand fis thigan
6 installed capacity is ordinarily going to lpeefi by 6 use that pondage to increase its generatireg{ial
7 reference to your wet-season flow, as thigisn the 7 above that which the river could provide with
8 installed capacity will be playing a signifitaole in 8 natural flow.
9 the power system, by which | mean it will havgreater 9 An anticipated load that meets the shéigedoad
10 number of generating hours, and the plantopeis 10 curve in this respect will be realistic, wielinded
11 therefore going to be able to make more money 11 and defensible, because it reflects how tBE kill
12 In other words, the load curve refleciivef-season 12 actually be operated.
13 demand would be the usual reference poinbwhe 13 But this takes me back to the questidiWdfich
14 determining installed capacity. Now, thahbesaid, 14 load curve?" And that's defined, in Pakistan
15 the installed capacity must still bear aoral 15 submission, by the purpose for which we @okihg at
16 relationship to that power system. 16 this, which is ultimately to determine maximpondage
17 On our slide, we see that the demandiisample 17 under paragraph 8(c).
18 power system never exceeds 1,300 MW. Soitetigine 18 Now, given that a run-of-river HEP isming in
19 for a second what happens if we plug the ISWHEP, 19 baseload mode in the wet season, and thussimgt
20 1,856 MW, into that power system. Well, duld exceed 20 pondage, there is very little point in using
21 the total capacity of the power system, itildo 21 a wet-season load curve for this exercisely O
22 effectively overwhelm it; it would be a disars But 22 a dry-season load curve makes sense, anc&wil
23 again, the 330 MW Kishenganga HEP could bified 23 address you further on how one might be mredidior our
24 within this load curve, depending on whaeottower 24 purposes.
25 sources were already integrated into it,aanyd 25 (Slide 15) Now, what I've just said, hoer is
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14:16 1 only the start of the process. When uaidgy-season 14:18 1 Because of course a run-of-river HEfR pondage
2 load curve to determine anticipated load, tardefore 2 doesn't necessarily need and may not in fact b
3 the requirements of pondage, a number of ddosors 3 desirable to use as a peak plant. You may teisise
4 must be taken into account if the final resuto 4 it instead to provide intermediate load -t'tha
5 actually reflect real-world use, how the pliant 5 essentially demand whenever the baseloadteedrd --
6 actually going to be operated, as the Cowishil. 6 which may lead to it producing for 8 to 14 fwa day.
7 Now, again, | hope to take these quicKiere's 7 So if we look at the Treaty, for exampifgre's no
8 four of them, and I list them on the slide: eeve load 8 sort of underlying assumption in there asaw the HEP
9 type, load duration, load frequency and tuebin 9 is going to be used during the dry seasododsn't
10 operation. 10 say, "You will use your HEP as a peaking {jaor,
11 (Slide 16) First, we've got our typeazding. 11 "You will use it as an intermediate planit's driven
12 There are two broad schools. First, we e 12 by what India needs it to do in the grid padicular
13 loading, in which the HEP does whatever thegr system 13 period of time, which is, as | said, driventhe needs
14 is doing minute to minute, always produciogver, but 14 of the power system. In fact it's quite camnrfor
15 at a capacity determined by demand at thepiar 15 a run-of-river HEP with pondage to be useprtwide
16 moment. And second, we have block loadimgyhich the 16 intermediate power as opposed to peaking powe
17 HEP is still paying attention to what the powystem 17 depending on the mix in the system.
18 is doing, but is producing only during pesad higher 18 Now, depending on the load curve in qaeseither
19 demand, and storing for the remainder. 19 of these, peak power or intermediate poweuldvbe
20 Now, while unit loading may have beenenor 20 a realistic, well-founded and defensible fearork in
21 appropriate in the kind of small regional powystem 21 which to fit the plant on your load curveutBvhat
22 that would have been common in Kashmir wherilreaty 22 isn't realistic, well-founded and defensibla plant
23 was concluded, the connection of Indian-Adstgmed 23 that's only producing for one or two houdag.
24 Kashmir to the grid of the Northern Regiamd ¢hence 24 Let's just take a simple hypotheticahe@an
25 to the national grid of India, more thanifiest block 25 imagine an overworked dispatcher, chargel migeting
Page 129 Page 131
14:17 1 loading, which will produce a larger pagelghan unit 14:20 1 demand for a power system with a baseiv&8,000 MW
2 loading because the HEP can be zero-loaded. 2 and a peak demand of 100,000 MW. At 6.00veinen her
3 (Slide 17) Now, second, we have the domati each 3 200-odd power plants report in to get theirahimg
4 block of power production. If this is to kelistic, 4 orders for the day, one of them says, "Hi,d'd00 MW
5 well-founded and defensible, it must be feuticient 5 hydro plant with pondage. | like to store 28rhours
6 duration that can actually be used by the gpetrator 6 at a time and | can give you 1 hour of proiducat my
7 to meet demand. And that's essentially détechby 7 installed capacity from 1.20 to 2.20 pm". plant
8 what the central dispatch needs to meet drgese 8 operator would be laughed at and they'd lokbttoget
9 periods of high demand. 9 with the programme.
10 So let's assume a power system likeaapke, with 10 Given the grid's operators need to coatdithe
11 two peaks per day. In those circumstanbegyrid 11 startup and shutdown of large numbers of ppleats
12 operator may need the HEP to be online td justeone 12 throughout the day, along with load varisgidhe
13 of those peaks, in the morning or in theraften. 13 400 MW HEP's proposed contribution would seatially
14 Each of these lasts for several hours, reguine HEP 14 useless. It would be like a musician inmglyony
15 to be producing for at least four hours aitlays 15 whose job is to play a single note on trengie,
16 to make a meaningful contribution to meethag 16 while the rest of the orchestra gets on pitiducing
17 demand. 17 the actual music.
18 Now, here's a useful opportunity for meame back 18 Indeed, from a certain point of view, HieP is
19 and answer one of the questions that ther@haiasked 19 even worse than the triangle player, bectngesether
20 Professor Webb, which is: does Pakistan haye 20 power plants will need to be online to takehe
21 objection to an Indian HEP being used asa&ipg plant 21 slack, affecting overall system investment.
22 in these circumstances? And the straightfahanswer 22 (Slide 18) Third, we have the questiofoati
23 to that is: no, provided that such a use @vbel 23 frequency, and by this | mean day-to-dayagim in
24 realistic, well-founded and defensible; ikab say, 24 power generation.
25 how the plant will actually be operated ial iée. 25 Now, if we go back to our sample loadreumve can
Page 130 Page 132

37 (Pages 129 to 132)

Trevor McGowan Amended by the parties



Day 1 -- Hearing on the Second Phase on the Merits

ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G & THE INDUS WATERS TREATY 1960
Monday, 2 February 2026

1421 1 see that demand varies within the powstesy. 14:24 1 efficiency point" or "BEP" of the turbineAnd you
2 Weekends, in green, have low demand, and agskih 2 heard from Professor Webb earlier today thabime of
3 red, have high demand. 3 India's early calculations, they seem to haken this
4 A run-of-river HEP with pondage in sucmditions 4 point into account, but abandoned it later on.
5 would be justified in producing less over ling-demand 5 Now, the reason why you would want tolde as
6 weekend; that is, using it to store waterasipge. 6 a plant operator is that it will allow for artrease
7 And it would be also justified in using thandlage 7 in generating hours from the same reduced Vlawme,
8 during the high-demand week to boost powedymztion. 8 resulting in a net increase in the amounnefgy that
9 But -- and this is the important bit -eey power 9 the HEP is able to produce on a given day.
10 system is different. The programme | jusicdéed 10 And the final point in this respect isbine
11 would be perfectly realistic, well-foundedian 11 maintenance. As we have seen together mitéhe
12 defensible in a power system like the onéherslide. 12 visit, a turbine is an immense piece of itadals
13 It would not at all be justified in a powgstem that 13 equipment that is technically quite comptaijected
14 does not show any change in demand betweemebkend 14 to incredible physical stress, and is vepgeesive to
15 and the weekday. 15 replace.
16 Such a power system -- and Mr Rae widlatiyou 16 It follows that these turbines will néede taken
17 further on this -- would be required to htheesame 17 offline for maintenance, with most guidelirsézgting
18 operating pattern each day to meet the densidemand 18 that this should occur once every 12 mongigd given
19 on both weekdays and weekends. Were a Hiihwhat 19 that during the wet season, all turbines lvll
20 system to insist on storing on weekendsoiild/be not 20 required for the production of baseload powesr
21 be realistic, well-founded and defensiblajimagpecause 21 better to take that turbine offline and daryo
22 other generating facilities would need tetak the 22 maintenance during the dry season. It'setber
23 slack that it left. The result would be g&sed costs 23 normal for HEP operation during the dry sedsdake
24 in investment in grid capacity, by which lane/ou 24 account at least of one turbine being offiihany
25 would have to construct other power plants¢et the 25 given time, which will of course impact theieipated
Page 133 Page 135
14:23 1 demand at the weekend that still existtevihe HEP is 14:25 1 load on the plant.
2 in storage mode. 2 Now, earlier today, the Chair asked Psaie§Vebb
3 (Slide 19) The fourth factor is turbinesogtion. 3 how we know that the load curves being prej:tty
4 This has less to do with the demand on theepeystem 4 India are hypothetical. And | can give a guoswer
5 and more to do with how a HEP may be expdctieperate 5 now, which may be subject to some elaboragitan on.
6 within that power system. 6 The short answer is that Pakistan caibyell
7 Turbines in the dry season do not opénate/off 7 looking at the storage and discharge scheutaléded
8 mode; that is, producing either at 100% oirthe 8 by India as part of its calculation. Thatestile very
9 installed capacity or not all. When commeggower 9 often does not reflect the kind of operatigrabdigm
10 production, the turbine operator will typlgabmp up 10 that | just described: things like the plaging run
11 production over the course of a certain nurobe 11 for nine hours flat in the middle of the rtighihere
12 minutes to reach the desired capacity, wivitthihen 12 everyone is asleep, at their installed capeor
13 be held for the duration of the block. Aftes block 13 example.
14 concludes, the operator will then ramp dovadpction 14 Now, | illustrated one of these in thesEPhase
15 over a similar timeframe. 15 on the Merits with respect to India's storage
16 A further question is the capacity atchtthat 16 discharge programme for the Kiru HEP. Thas at Day 6
17 turbine is producing. Again, an anticipdtet that 17 of the transcript, pages 91 to 99. And weaiso see
18 assumes production at the full rating of thetine 18 echoes of the same points being made in borgehat
19 may not be realistic, well-founded and defg#as 19 Professor Webb put on the slide, being theneents by
20 As | earlier noted, the HEP's installedarity is 20 the PCIW at the 113th meeting of the Perntanens
21 fixed by reference to the wet-season flonervfuel is 21 Commission in 2017; that's P-0103.
22 plentiful. In the dry season, when fueldarse, it 22 So that's the quick answer. We may peoybu with
23 may be -- and indeed, will very probably bdesirable 23 further detail later on.
24 to run the HEP at less than its installechciy, by 24 THE CHAIRMAN: Dr Miles, this may be more for NRae, but
25 reference to what is called by engineershibst 25 I'm wondering about some of the assertiotkeokind
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Page 138

14:27 1 you just made. 14:29 1 DR MILES: WEell, there's two points to be méaueelation
2 It's obvious that it must be hypotheticghis may 2 to that.
3 be more a question for our engineer friends| bould 3 The first one is -- and this is justifiedt's
4 imagine a world in which a grid relies on neable 4 hypothetical, right? Unless you can proviue t
5 sources of energy, such as wind, and yet ihe aways 5 evidence showing why exactly you need the B run
6 dies at nighttime, and consequently you havarn to 6 in that particular way, it's not a well-foure
7 other sources of energy to make up for trsst. lo 7 realistic and defensible projection; it's just
8 Why mightn't that be an explanation f@ th 8 an assertion on the part of India.
9 particular obvious problem that you just idfeed as 9 But if | can be slightly facetious, | me#n't it
10 demonstrating that the load curve must bethgtical? 10 remarkable that every single one of Indisatp has
11 DR MILES: Because it's a series of factors.ebm | gave 11 this highly unusual operational form of opi@gin the
12 one example, which was: nine hours' generaapacity 12 circumstances? | mean, they all have thigbdyh
13 in the middle of the night. But when thatsbined 13 unusual schedules where they're storingaghodrs,
14 with other slightly more suspicious facterse, for 14 they're discharging at odd hours. | thinkmight be
15 example, for the first three days of a weeducing 15 corrected on this -- but you sort of havtk very
16 only one hour a day, producing absolutelfingtof any 16 carefully to see if you can find a hydro plduat
17 utility whatsoever -- to the grid operatohem you 17 India has proposed which has what you woxpeet, in
18 combine that with, in the middle of the week, 18 terms of ordinary operation, when you comjiarethe
19 discharging nine hours at the installed dapat 19 applicable load curve.
20 stops looking like a rational mode of plape@tion 20 THE CHAIRMAN: Right. Well, you can correct nfd'm
21 and starts looking like somebody who is dshikely 21 wrong: | don't think we do have before usinfation on
22 storing for the first half of the week andrilrunning 22 all of the electric-generating plants thalidn
23 the HEP at a completely improvident ratéhermiddle 23 operates. We have a limited number of hpthots that
24 of the night to ensure that they can get {tmidage, 24 are run-of-river plants. And consequently,riot
25 their weekly inflow, out of the reservoirtime to 25 obvious to me that when one looks at theeegtid,
Page 137 Page 139
14:28 1 meet the storage and discharge limitacigraph 15. 14:31 1 whether regional or national, it's dem@ust that
2 So it's never just one thing, Mr Chairméis 2 there's something particularly unusual regarthese
3 always a multitude of factors which, whileiindually 3 plants in the grand scheme of the grid as@eyhat
4 they may be explicable in exactly the way i did, 4 least in terms as | just laid out for you.
5 when you put them in combination, it reallyeso't make 5 It may be Pakistan is correct in sayirg tts
6 any kind of rational sense. 6 obvious this is hypothetical, but I'm stiligigling
7 But Mr Rae will be able to address youHer on 7 a little bit to see whether there are altéveat
8 that. 8 explanations for why the plants might be ofselén
9 THE CHAIRMAN: Well, just to follow up on it -- ahof 9 a particular way.
10 course Mr Rae may be the one to addressit as 10 DR MILES: Well, in that case, two points. Tlmstfone
11 I understand it, there's some appreciatianttiese 11 would be: we may have to come back to Mrfeaa bit
12 HEPs are now operating within a system wirere are 12 more of a granular description.
13 a number of different HEPs, and there's different 13 But the second point that | would makéf ithere
14 sources of energy, all feeding into the gidih that 14 is an alternative explanation, it's Inditigy have
15 is it not possible that one might contemplate 15 to provide one. | mean, if the Court is eotr- and
16 a particular HEP being used in a way thi#adtation 16 the Court must be correct, for it is the Cauthe
17 might seem unusual, but in fact, when oneeroplates 17 General Issues Award -- that India beardtinden of
18 the possibilities within the grid on averagehere 18 proof in proving that this is a realistic,liffeunded,
19 there might be a lack of this type of endrggause 19 defensible mode of HEP operation, then ifalsehe
20 there's no wind or that type of energy bez#lusre's 20 absence of an explanation, there's only ateme,
21 no sun -- that we're going to rely on therbyalant, 21 which is that it's not.
22 this particular hydro plant, to supply theveo needed 22 THE CHAIRMAN: So your understanding is [India's]
23 at a particular time of the week? 23 hydroelectric run-of-river plants are opeddtethe
24 I'm still not quite clear on why it's abws that 24 manner that you're describing to us hereytdtiat
25 this is a hypothetical and unreasonable agpro 25 information is available to you; that infortoa could
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14:32 1 indicate that, with respect to eithergiaieal or 14:34 1 DR MILES: So that's what | wanted to say albloe broad
2 a national grid, the plants are all operaiting 2 parameters of how India should be calculating
3 a particular type of sequence, following dipalar 3 a realistic, well-founded and defensible prige of
4 load curve? | don't know if we have that infation 4 installed capacity and anticipated load fpr@posed
5 before us, but that would seem relevant imgryo 5 HEP under the framework set out by the Court.
6 understand whether there are differentialsrgmo 6 (Slide 20) With that in hand, I turn nawaiug
7 different plants. 7 that analysis more directly into the legafhfeavork for
8 DRMILES: Certainly that's not information tha\gilable 8 the calculation of maximum pondage set ouhbyCourt
9 to me, but we'll come back to you on that. 9 in the General Issues Award.
10 PROFESSOR BUYTAERT: Thank you, Mr Chairman.t auguick 10 (Slide 21) On the slide, we have the iclemations
11 follow-up. 11 set down by the Court in part O of the digffosAs
12 In fact, the majority of plants -- oleast a lot 12 we know from the Clarification Decision, this
13 of plants that India has built -- did notuizg any 13 formulation must be read against the backgt@i the
14 pondage. So clearly they haven't gamedtukdurve 14 Court's reasoning in Part 11 of the Gensslds
15 to maximise pondage, even though technitalless 15 Award; and in particular, the requirement tha
16  they could have. Doesn't that go a bit agaiour 16 projection of installed capacity and antitgobload by
17 claim that all plants showed this unusual lcarve? 17 India must be "realistic, well-founded, amdethsible”,
18 DR MILES: Sorry, you're quite right, ProfessaryBaert. 18 which includes within it the Court's otheml@rations
19  "All plants with pondage" would be the cotrec 19 in paragraphs 742 and 743 that we lookedréiee the
20  statement. Obviously, if there's no pondtgge's no 20 projection must be generated with an eye asw the
21 way to game the load curve, because therelisad 21 plant will "actually be operated”, and canpet
22 curve that's applicable in the circumstandgs. 22 hypothesised in a manner that will increasewant of
23 producing whatever is possible given the ftdihe 23 pondage on offer.
24 river at a particular time. 24 (Slide 22) When we put these elementstheg,
25 So yes, that's an important clarification 25 we get the process that we see on the slide.
Page 141 Page 143
14:33 1 PROFESSOR BUYTAERT: So it does mean thatloduld have| 14:36 1 First, we must calculate the MMD &t tblevant HEP
2 built pondage on those plants, including a loarve. 2 site in accordance with the formula set out at
3 They clearly decided not to do that. 3 paragraph 2(i) of Annexure D.
4 DR MILES: Well, | mean, | don't know what the &pation 4 Second, we must assume that the rivésedtiEP
5 for every one of those individual plants may it may 5 site is flowing consistently at the MMD ovietdaily
6 be that the site in question didn't allowgondage, 6 and weekly time periods set out in paragraphbfl
7 it may be that the economic model under witiehplant 7 Annexure D.
8 was built did not require pondage. All we %rie that 8 Third, by reference to a realistic, well#fided and
9 they simply did not propose pondage for thaets. 9 defensible projection of the plant's anticoidibad
10 But what we do see is that, particularth the 10 and installed capacity, we schedule that MRfdw in
11 larger plants that India is proposing, theycdme with 11 order to meet "fluctuations in the dischasfythe
12 quite generous allocations of pondage. Sewe 12 turbines arising from variations in the daityd weekly
13 thinking about Dul Hasti, we're thinking ab8aglihar, 13 loads of the Plant" within the meaning of
14 Kiru, Kwar, plants of that character. Théydarge 14 paragraph 2(c).
15 one that | can think of that doesn't havedpge is 15 Fourth, we check the schedule so prodiecedsure
16 probably Salal. But of course that's ther@bebelow 16 that it complies with the relevant daily amekek limits
17  Ramban, in circumstances where the operatioles 17 of paragraph 15. If the schedule exceedsethimits,
18 don't allow for large amounts of pondage bseaf 18 we moderate it such that it remains witharlevant
19 the daily and weekly storage limits. 19 limits.
20 So again, just to push back on your prgsion, 20 Fifth, we select the largest amount ofdage
21 it may be that India is "gaming the systentb-use 21 required over the week to meet the
22 your term, not mine -- with respect to thiesger 22 paragraph 15-compliant schedule and fixdbkat
23 plants, which are going to have a large irhpac 23 the pondage "required for Firm Power".
24 downstream on Pakistan. 24 And sixth, then we double that pondageiired for
25 PROFESSOR BUYTAERT: Thank you. 25 Firm Power" to fix the maximum size of theemging
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14:37 1 pool, in keeping with paragraph 8(c). 14:40 1 for the Clarification Decision and agairasking for
2 As we can see, installed capacity andigated 2 this Second Phase on the Merits, one of thearas
3 load are to be taken into account at stepdiof 3 that was expressed was that leaving thingjsegsstood
4 analysis, and the analysis that | took yoaugh in 4 in the General Issues Award, in particular the
5 the second section of this presentation isegea 5 considerable part of the interpretive edifiegting on
6 towards fleshing out that step just a lititenfore. 6 the phrase "realistic, well-founded, and dsifadga",
7 (Slide 23) Now, in Pakistan's submissibn, 7 would be a recipe for propagating disputepanmdage
8 the Court accepts that analysis, then thewfitig 8 between Pakistan and India, rather than regpthiem.
9 interpretive assumptions must be built ingp<3. 9 In Pakistan's submission, if something tikis
10 First, the installed capacity and anétao load 10 analysis is adopted by the Court as an edéibaror
11 of the HEP must be calculated on the basis of 11 expansion of the existing language of paof e
12 a realistic, well-founded and defensible gxtipn of 12 dispositif, then it will go a long way towarihjecting
13 those elements. 13 appropriate certainty into the Court's foratioh.
14 Second, what is considered to be a walided, 14 India will be able to have the pondage itines for
15 realistic and defensible projection in thostext must 15 each new HEP in view of how the plant wiliuadly be
16 take account of several other factors on wthie Court 16 operated; and Pakistan will be able to téstther that
17 shone a light in the General Issues Awand. | 17 pondage is actually required by referenaedefined
18 particular, the projections must correspaniciow 18 list of factors.
19 the HEP will actually be operated once coesd; 19 PROFESSOR MINEAR: Dr Miles --
20 it cannot be hypothesised in a manner thaesé¢o 20 DR MILES: Yes.
21 inflate maximum pondage; and it must be dstedl by 21 PROFESSOR MINEAR: -- if India does follow thrduthe
22 India on the basis of material provided tkiftan in 22 approach that you described and in good eagligns
23 the discharge of its obligations under paplg© and 23 the pondage to meet what they anticipate tihe
24 Appendix Il of Annexure D. 24 actual operation, but things change in theréuand
25 Third, the question of how the HEP witually be 25 the plant is operated differently, do youeaghat
Page 145 Page 147
14:38 1 operated in this context is to be deteschioy 14:41 1 that would not lead to a violation of Tfrreaty, simply
2 reference to the hydrology of the HEP site thetheeds 2 if they change their operation even thougly tieve
3 of the power system to which the HEP will kpexted to 3 fixed the pondage differently at the desigaga?
4 contribute in the dry season, when pondadeaatlially 4 DR MILES: I'll answer with a certain amount ofiian
5 be required. 5 there, because | think | may have to seekultati®on
6 Fourth, the needs of the power systembgill 6 with colleagues on that matter. But at a veeyy
7 determined by reference to a load curve reptatve 7 high level, and without binding Pakistan tgthing in
8 of typical demand during the dry season. Again, 8 particular, | think if India demonstrates astpf its
9 Mr Rae will set out how an ordinary power piizg 9 projection that they anticipate that the gridhe
10 analysis of the Northern Region Grid wouldegate 10 load curve is going to shift, then that coutdl be
11 a useful and accurate load curve for thegaogeas. 11 appropriate under the terms of the Treatyusutgr
12 Fifth, when determining the capacityisgiti and 12 the framework set out. But again, this didfs case
13 anticipated load on the HEP in light of toaid curve, 13 to prove, in the circumstances. And as welsa
14 account should be taken of, among other shithg 14 looking at the reference to Creager andriustid
15 distribution of demand as between weekendsvaekdays 15 curves tend to be pretty consistent on atgegear
16 within the power system; the need for the HtEmake 16 basis.
17 a meaningful contribution to the power systena daily 17 So again, speaking hypothetically, assartiof
18 and weekly basis at times of peak demandhekd for 18 invited me to do, | would say that it woulgl b
19 realistic daily dispatch schedules consiggttire 19 a remarkable situation if India were to segtl, in
20 operation of the HEP within the overall systand the 20 20 years' time, we imagine a complete seagehto the
21 operation of the HEP turbines, includingrieed for 21 grid, and on that basis we need to now mmatlepondage
22 proper ramp-up and ramp-down time, operattahe best 22 based on what's going to happen for the2@years,
23 efficiency point, and maintenance. 23 but the 20 years beyond that. It would bGeequ
24 Now, the Court will recall that one oétboncerns 24 a dramatic shift in the nature of the loadkepin my
25 which Sir Daniel mentioned in opening todakien asking 25 submission.
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14:42 1 But again, I'll seek further consittas with 14:45 1 "Absent the daily and weekly wateindsl/
2 colleagues and get back to you with a moreugaa 2 requirements contained in Paragraph 15, hdizld have
3 answer. 3 much greater latitude to accumulate storageetet peak
4 PROFESSOR MINEAR: Thank you. 4 load demands, contrary to the object and zerpd
5 DR MILES: (Slide 24) Now, that draws a line fawunder 5 the Treaty."
6 installed capacity and anticipated load. 6 So far, so good. Although the model ffar t
7 In the final part of these submissioms,dbing to 7 calculation of pondage put forward by Pakistetine
8 focus on two other relevant elements in the&work 8 First Phase on the Merits maintained a steparation
9 set down in the General Issues Award whictearnder 9 between design and operation, if operational
10 paragraph 2.3.7 of PO17. The first has dyré@en 10 requirements -- that is, how the HEP wiluadlyy be
11 included in the Court's analysis, and that is 11 operated -- are to be a key determinantan th
12 paragraph 15 of Annexure D. The second, hierydas 12 calculation of pondage under paragraph 8{eh
13 not, and that's the concept of minimum emvirental 13 paragraph 15 must form part of the exercise.
14 flow, or "e-flow" as it's commonly calledIl &ddress 14 But Pakistan raises paragraph 15 indhéegt of
15 each in turn. 15 this Second Phase on the Merits to makerd, pahich
16 (Slide 25) Let's start with paragraph That 16 is that just because India is entitled tawiqular
17 provision is obviously well known to the Coand so 17 weekly and daily flow manipulation under gaegph 15
18 we don't need to look at it again. But asQourt 18 does not mean that it is entitled to a ptmawmf
19 noted at paragraph 678 of the General |sSwesd: 19 anticipated load that stretches the limits of
20 "... [it] plays a crucial role in ensigithat 20 paragraph 15 to their breaking point on eaxhevery
21 India meets its obligation under Articletbl'let 21 occasion. As the Court has made clear, pphd.5 is
22 flow' the waters of the Western Rivers, stitije the 22 a limit.
23 exceptions noted therein. Paragraph 15 giyer 23 Now, put another way, if the HEP will notthe
24 requires that: ... the same volume of wategived in 24 real world, actually be operated in such g tlat the
25 the river upstream of the plant in a weektrbas 25 limits of paragraph 15 will be met, then ldi not
Page 149 Page 151
14:43 1 released back into the river below thetglathe same 14:46 1 allowed to alter its anticipated loaductsa way as
2 week; and ... the volume of water delivered the 2 to avoid, so to speak, leaving its money ertdble,
3 river in any given day generally shall notdss than 3 essentially increasing its pondage. If Irdbasn't
4 30 per cent or more than 130 per cent of thene 4 need the money, it stays where it is. To ierm
5 received above the plant during the same 24-ho 5 anything else would be to cut across the Gourt
6 period." 6 directive, expressed in paragraph 743 of tec@al
7 Of course, paragraph 15(i) and (ii) séednt 7 Issues Award, that anticipated load may not be
8 daily limits for plants on the Chenab, witkstfurther 8 hypothesised in a manner "that serves tatinfla
9 variation depending on whether the HEP is almmbelow 9 the amount of maximum pondage".
10 Ramban. 10 (Slide 27) Now, why Pakistan mentions thiin
11 (Slide 26) Now, paragraph 15 is mentiomaghere in 11 order to prevent further disorder from depilg
12 paragraph 8(c). Nonetheless, and bearimgrid the 12 between the Parties with respect to pondaAge. it
13 Kishenganga Court's injunction in its pargiafard with 13 does so because India, although it includesgpaph 15
14 respect to paragraph 15(iii) that HEP deaigh 14 in its methodology for the calculation of dage, seems
15 operation cannot easily be separated, thet Geld at 15 to have rather a different understandindp¢oCourt of
16 paragraph 681, on the slide, that paragraphiak 16 how it operates.
17 therefore a "vital element for the methodyltay 17 As you've heard from Professor Webb,angou will
18 calculating maximum Pondage under paragréph. 8 18 have seen from Pakistan's Memorial, India has
19 It went on to note that the inclusion in 19 historically seen paragraph 15 as an entthernm
20 paragraph 15 as a limitation on pondage: 20 the calculation of pondage, insisting on peitbowed
21 "... serves as a turbine discharge cainsthat 21 to use paragraph 15 to essentially deterthine
22 must be considered in determining how to maneater 22 anticipated load on the HEP. We see this 29082,
23 storage to meet the HEP's daily and weeklg lo 23 now on the slide, which is a letter sent flodia's
24 conditions." 24 Commissioner to Pakistan's Commissioner on
25 By the same token, it also observed that: 25 11 September 2013 concerning the RHEP.yét sa
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14:47 1 "... the operation rules in Paragréplallow India 1450 1 is also requesting the Court, under papge.3.7 of
2 to hold or release water [at the RHEP sitéfiwi 2 PO17, to consider extending the same treataseitt
3 a band of 50% to 130% within a period of sedays. 3 extended to paragraph 15 in the calculatiggoofiage
4 Therefore, there can be no objection to theatPI 4 under paragraph 8(c) to e-flow.
5 generating power in any pattern, includingpes [as] 5 (Slide 29) Now, India's obligation to alidor
6 long as it releases water in accordance with 6 e-flow was delineated in the Kishenganga gleativard
7 Paragraph 15." 7 (Exhibit PLA-0003).
8 Well, that's not right, not on the Court's 8 By way of high-level context, the e-flowestion
9 methodology. If the Court says that anti@gdbad is 9 arose in the context of the KHEP, which, asGourt
10 to be set in accordance with how the plaatisally 10 knows, was and is a diversion project under
11 to be operated, and the way in which thetpléh 11 paragraph 15(iii) of Annexure D, divertingth
12 actually be operated won't test the limits of 12 Kishenganga into the Bonar Nallah and thin, v
13 paragraph 15, then India insisting on itk ful 13 Waular Lake, into the Jhelum Main.
14 paragraph 15 "entitlement" -- and the Colilttnete 14 Pakistan objected to this for a multitofle
15 the problematising air quotes -- becomesoprafly 15 reasons, but one of these was that in theedrgon,
16 objectionable. India will have taken somagthat the 16 the KHEP diversion would leave the Kishengaad
17 Court intended and defined as a limit, artimgtead 17 thence the Neelum, dry. Of course the Treayg
18 have turned it into a device to increaspatsdage. 18 nothing about this expressly, which compeheadistan
19 (Slide 28) Now, as to what the Court darabout 19 to argue that some minimum flow obligationiodia had
20 this: in Pakistan's submission, very littiart O of 20 to be implied, as an additional constrainirafia.
21 the dispositif of the General Issues Awarétesaclear 21 And the Court agreed. On this basis, at
22 that the Court intended when it incorporated 22 paragraph 541, on the slide, it recognisaetlitidia's
23 paragraph 15 into the analysis, and thétiss: 23 right to divert waters under the Treaty is no
24 a limit to be abided by. 24 unlimited, in the sense that customary irsteonal law
25 This language does not indicate, cont@igdia’'s 25 imposes on states "a duty to prevent, wast
Page 153 Page 155
14:49 1 methodology, an entitlement to the reseoeration 14:52 1 mitigate' significant harm to the envir@mnhwhen
2 that paragraph 15 permits unless justifiethiby 2 pursuing large-scale construction activitielsawing
3 anticipated load on the plant, which in twokis 3 on the finding of the tribunal in the Iron Réi
4 predominantly at the requirements of the @aleypower 4 arbitration.
5 system. 5 (Slide 30) And then, at paragraph 452lsio
6 Where the anticipated load would sugdestthe 6 considered that:
7 limit of paragraph 15 must be exceeded --veedan 7 "It is therefore incumbent upon this Cdart
8 think about universes in which that would aceuhen 8 interpret and apply this 1960 Treaty in lighthe
9 the Court's methodology requires that Indisstr@in 9 customary international principles for thetpotion of
10 its ambition and shape the anticipated lgagtference 10 the environment in force today."
11 to the applicable daily and weekly limits of 11 (Slide 31) And finally, at 455, it recertithat the
12 paragraph 15. 12 Parties were in agreement that the [maint=jaf
13 In this sense, the formulation in pafGhe 13 a minimum flow obligation was required "irspense to
14 dispositif is entirely fit for purpose. AHat 14 considerations of environmental protection".
15 Pakistan requests from the Court is clangy the 15 That's the partial award. In the finahed, the
16 description | have just given is correctthHt 16 Kishenganga Court consolidated and applied th
17 clarification is given, Pakistan is hopehat further 17 reasoning in order to determine the preaisaiym of
18 difficulties maybe avoided in the Commissias there 18 e-flow that India was required to providetfue KHEP;
19 was no doubt that the Court is excludingeggimate 19 and in so doing, it clarified and generaligéht
20 the kind of approach we looked at in P-0082. 20 it was saying in the partial award.
21 That's all | wanted to say on paragrephld 21 (Slide 32) In particular, at paragrap@ 11
22 like to turn finally to the somewhat new mpwvhich is 22 it reasoned:
23 of course the topic of e-flow. 23 "As the Court held in its Partial Awaistates
24 Now, as you'll have seen in paragrapR 8E. 24 have "a duty to prevent, or at least mitigate
25 Pakistan's Memorial, and heard from Sir DaRiakistan 25 significant harm to the environment when ping
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14:53 1 large-scale construction activities.' light of this 14:55 1 constraint that must be considered inrdeteng how to
2 duty, the Court has no difficulty concludimgt the 2 manage water storage to meet the HEP's dadlyvaekly
3 requirement of an environmental flow (withpuotjudice 3 load conditions."

4 to the level of such flow) is necessary in the 4 In Pakistan's submission, this logic agpéqually
5 application of the Treaty." 5 to e-flow, which is also not mentioned in
6 The Court then continued: 6 paragraph 8(c), but which is nonethelesskarter
7 "At the same time, the Court does not ictamst 7 discharge constraint on India that must beimet
8 appropriate, and certainly not 'necessarnyit to 8 considering how to manage water storage qoietly
9 adopt a precautionary approach and assumeléef 9 during the dry season.
10 policymaker in determining the balance betwee 10 Simply put, if paragraph 15 is to be takeo
11 acceptable environmental change and otherites, or 11 account in the calculation of pondage under
12 to permit environmental considerations toroge the 12 paragraph 8(c), then the same logic necéssad
13 balance of other rights and obligations esgiye 13 unavoidably must follow in the case of e-flolw other
14 identified in the Treaty -- in particular the 14 words, it reflects how the plant will actydbe
15 entitlement of India to divert the waters of 15 operated.
16 a tributary ... The Court's authority is mlmated 16 (Slide 35) And it appears, to a limitetkat
17 and extends only to mitigating significantrha 17 at least, that India agrees, mirroring iteament
18 Now, drawing the threads of this togethérat the 18 concerning e-flow for the KHEP before theHéisganga
19 Kishenganga Court has done is tell the Paittiat in 19 Court. In the three new HEPs with pondageitthas
20 operating HEP projects on the Western Riard,where 20 proposed to Pakistan in the wake of the Kighaga
21 necessary to prevent significant harm to the 21 arbitration -- the RHEP, Kiru and Kwar -his
22 environment, India has an obligation to pdevior 22 conditioned its pondage by reference to e-fldhe
23 a constant e-flow, irrespective of the imphat flow 23 exhibit references are on the slide, buhorts Kiru
24 will have on the power generation for tho&Ps. And 24 has been designed to accommodate an e-flow of
25 in the case of the KHEP, the Kishenganga (Gixed 25 16.33 cumecs, Kwar has an e-flow of 16.49ensand
Page 157 Page 159
14:54 1 that obligation at 9 cumecs. 14:56 1 the RHEP has an e-flow of 33.3 cumecs.
2 (Slide 33) Now, in this sense, the obl@abn 2 Obviously, and regrettably, India is netehto
3 India to provide for e-flow is precisely thense as 3 explain itself. But on the basis of this imfation,
4 paragraph 15 as interpreted by the CourteérGéneral 4 it appears it might be common ground thaoe+fs now
5 Issues Award. Although it is an operationde ras 5 as much a part of the pondage calculation as
6 this Court pointed out by reference to thenkigyanga 6 paragraph 15 is. And this, together withahalysis
7 partial award at paragraph 680 of the Gergsaks 7 of the Kishenganga partial and final awards, &ith
8 Award, the "'continuum of design, construcioml 8 the relevant parts of the Court's Generaktsgwvard,
9 operation ... cannot properly be sealed irgtentight 9 compels the introduction of e-flow to the Gtsur
10 compartments™. 10 calculation methodology.
11 By the same token, the Court observed als 11 PROFESSOR MINEAR: Dr Miles --
12 “In this instance, both design and opamat 12 DR MILES: Yes.
13 provisions serve to constrain the volume akimum 13 PROFESSOR MINEAR: --if | could interrupt you fosecond.
14 Pondage at the HEP. Indeed, India's albditime the 14 DR MILES: Please.
15 retention or release of water -- the cemtaktern of 15 PROFESSOR MINEAR: Could it be that India is dingalling
16 Paragraph 15 -- turns on the volume of waité to be 16 the paragraph 15 releases e-flow? Becaggeséem to
17 temporarily stored as Pondage pursuant to 17 match exactly with what is needed to meet the
18 Paragraph 8(c)." 18 paragraph 15 requirements.
19 (Slide 34) Just to round off that lineedsoning, 19 DR MILES: So the reason why we consider it mighe-flow
20 we see that Court has already declared agfzgph 681 20  is because it's consistent. So obvioushetiseno
21 that: 21 sort of regularity with paragraph 15: as lasgou're
22 "... although Paragraph 8(c) does néeife 22 meeting your daily storage and discharge,litis
23 expressly ... to Paragraph 15, the lattenisal 23 perfectly fine. But the fact that they h#vie
24 element for the methodology for calculatmgximum 24 consistent flow throughout the entire daydse
25 Pondage', for it serves as a turbine diseharg 25 consistent, at least in our submission, hatv e-flow
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Page 162

1457 1 is ordinarily understood, rather than geaph 15. 15:.00 1 load, in particular.
2 PROFESSOR MINEAR: Thank you. 2 PROFESSOR MINEAR: Well, what if it is though? &Yiif they
3 DR MILES: Self-evidently, this argument was npeo to 3 say, "We have a number of different plants aina
4 Pakistan under its previous methodology fer th 4 operating here. And yes, it might seem idiosatic,
5 calculation of pondage, which kept design and 5 the way that we're operating in this HEP that's how
6 operational criteria separate. But now thatGourt 6 we're actually going to operate it in tandeith the
7 has held that this was misguided, it is foeadvance 7 other plans that we have"?
8 this position, and so does. 8 This is going back to the question | pased
9 (Slide 36) Now, as to where the e-flonigdtion 9 Professor Webb, because I'm not sure th&obet has
10 fits in the overall scheme of things, Pakistabmits 10 fully addressed that issue yet, of whethdialsan
11 that it would sit alongside its fellow opévagl rule 11 simply choose any design, as long as it thee®IMD and
12 in paragraph 15, reflecting how the HEP wadtdially 12 stays within the paragraph 15 constraintsd Awant
13 be operated. After fixing anticipated lokmdlia must 13 to make sure that we address this in Treatyd, so
14 account for e-flow in its scheduling of weelkiflow, 14 thatwe are answering the argument that Irtiak
15 before selecting the pondage required for fiower. 15  would raise if they were here.
16 Now, as to the methodology for fixind@af, 16 DR MILES: In the unlikely event that the antatied load
17 Sir Daniel has already explained Pakistawsgipn. 17 happened to match exactly the paragraphriifs jiand
18 But obviously, each HEP site will be based on 18 India was able to prove that on a realistic,
19 a different hydrology and will therefore have 19  well-founded and defensible basis, backeehMijence --
20 a different e-flow. 20 they can show us how it's going to fit irfte grid,
21 Pakistan does not, at this hearing, lesiCourt to 21 they can show that this is absolutely hawgiting to
22 specify a methodology for e-flow calculatiomder the 22 work in the real world -- then that would qarably be
23 Treaty, but it does ask that the Court's aagr to 23 acceptable.
24 paragraph 8(c) be expanded to account fowital 24 But at least my understanding of the thiay power
25 operational restriction, one that India seaheady to 25 plants indicate is that that's not reallyotiyavhat
Page 161 Page 163
14:59 1 be taking into account in the calculatbpondage. 1501 1 they're doing here. What they're sayerg Is, "We're
2 Now, | am conscious that | am standingvbeh the 2 not going to bother making any reference &al lourve,
3 Court and Mr Rae, who is very well equippedéscribe 3 we're not going to bother making any reference
4 how the legal framework | have just set ouldde 4 anticipated load". What's being said hetkads "The
5 operationalised as a matter of engineeringhamdit 5 mere fact that paragraph 15 exists is enaugheet
6 affects the calculation of pondage under pagg3(c) 6 your concerns, Pakistan, and we don't hade to
7 in a numerical acceptance. So unless | csistdise 7 anything further". And that's what Pakistajeots to.
8 Court further, those are my submissions irfitae 8 PROFESSOR MINEAR: Just to take one more refinéiofehis
9 round. 9 argument, because | do think it's important.
10 PROFESSOR MINEAR: Dr Miles, can we go back tgepa7? 10 Suppose that India proposes a releaselsighto
11 DR MILES: We may, yes. 11 maximise pondage and it's idiosyncratic garyiew,
12 PROFESSOR MINEAR: We have the highlighted lagguzere 12 and you raise an objection saying, "This dmtsppear
13 concerning India's position (P-0082, parag@pwhere 13 to be a sensible or realistic, defensibleas
14 India states: 14 pattern here, and it appears to be to magipoadage".
15 "... there can be no objection to thaPla 15 Is it your position that India then has tstify that
16 generating power in any pattern, includinakieg, so 16 position? And if they can justify this idjogratic
17 long as it releases water in accordance with 17 release based on realistic, well-foundeddafiensible
18 Paragraph 15." 18 projections of how they will use that plahgt that
19 If India says that, "This is how we'réuady 19 would be permissible?
20 going to generate power, even though itersistent 20 DR MILES: Provided that they can justify ithink
21 with an applicable load curve", is that pesitile 21 Pakistan would accept that that is the guatted load
22 under the Treaty? 22 on the plant, that is realistic, well-foundeu
23 DR MILES: Not on the logic that the Court degdyin the 23 defensible, and Pakistan would have to liith ity in
24 General Issues Award. | mean, it's not bstiea 24 those circumstances.
25 well-founded and defensible projection ofcpated 25 But again, | come back to my previousipai's
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15:03 1 their case to prove, and mere assertiort @o it. 15:05 1 expressly, but that's the methodologyhbéat setting
2 PROFESSOR MINEAR: Thank you. 2 out. He's basically saying: this plant iseTeyoing
3 DR MILES: Yes, Professor. 3 to be shut off completely; it is going to tmerdy
4 PROFESSOR BUYTAERT: Thank you, Dr Miles. A feuegtions. 4 whatever the power system is doing at anyopsdat
5 And | fully take your point on technicalityoy are 5 point in time. That's, functionally speakingit
6 very welcome to pass them on to Mr Rae, blatzet 6 loading.
7 I would like to give you the opportunity obgonding 7 We've only presented unit loading hereresway in
8  ifyouwish. 8 which India may choose to determine anticippétad.
9 DRMILES: That's very kind. 9 But at the same time, as | just said, it'sething of
10 PROFESSOR BUYTAERT: First of all, you made thguanent 10 an antiquated method when you're dealing avitirge,
11 that hydrology is an important componenatetinto 11 modern, integrated power system where yagte
12 account when determining the installed caéypaci 12 literally hundreds of plants feeding in.ttinse
13 I think you gave the example of Kishengargiaus 13 circumstances, you'd be far better off dadkittirely
14 Swalkot. 14 justifiable that India would adopt the bldc&ding
15 Are there any plants being built or under 15 strategy.
16 consideration where you think that instatlegacity is 16 So while at the dawn of the Treaty, ifi yeant, you
17  too large and not justified by the hydrologyis that 17 had a small plant in Kashmir with a smaltalésed
18  for now just a hypothetical scenario? 18 power system -- and that's not to exclude the
19 DR MILES: Certainly | said it as a hypothetisaénario; 19 possibility that such plants and such powstesns may
20  Ididn't have a particular plant in mind. t Baat's 20 currently exist in the more remote parts asimir --
21 notto exclude the possibility that theresmme. 21 what would be a realistic, well-founded artedsible
22 PROFESSOR BUYTAERT: Okay. Thank you. 22 anticipated load for that particular plantthe
23 You also made the case of the stabifith@load 23 context of that particular power system, \ddaé unit
24 curve over different years. You referrethe1950s 24 loading as opposed to block loading, becahsm®usly
25 textbook, and I think in the Memorial youeiv 25 if it's the only plant and it's block loadirigen the
Page 165 Page 167
15:.04 1 an example of a few years. 15:.06 1 community is without power for a certamaant of time
2 DR MILES: Mm-hm. 2 per day.
3 PROFESSOR BUYTAERT: Obviously plants are builb& 3 PROFESSOR BUYTAERT: To me that just seems thbeise of
4 operational for decades. Does that argunisotheld 4 the load curve to adjust the power supply."uBit
5 over the lifespan of a plant? And if not, hslwould 5 loading", is that a term that you've come s&in the
6 India take into account in their calculatiamy 6 literature? Or is that a term, as you deffitvere,
7 changes in the demand or operation of the plaer the 7 that you've defined yourself? Or is it arabished
8 lifespan? Let's say 50 years, that orderagmiiude. 8 term?
9 DR MILES: I think that's definitely one for Mr Bawho 9 DR MILES: Not myself, but that is a term from our
10 will be addressing you extensively on thatlkbf power 10 engineering colleagues. So if you've gahnr
11 planning and generational expansion planning. 11 guestions on unit loading, then it's entipdgsible
12 PROFESSOR BUYTAERT: Okay, thank you. 12 that Mr Rae will be able to address them.
13 The last question, something you haweetitioned 13 PROFESSOR BUYTAERT: Great. I'm happy to do so.
14 explicitly, but it is in the Memorial. (Pa)s 14 That's all. Thank you very much.
15 In section 3.46, the concept of "unidiog" is 15 DR MILES: Thank you, Professor.
16 introduced, and reference is made to thédekt of 16 THE CHAIRMAN: Dr Miles, | just have a few questis for
17 Doland (Exhibit P-0654, page 51). 17 you. | think at least this first one is lbiga
18 DR MILES: Yes. 18 nature, but you can certainly deflect itoftiywish.
19 PROFESSOR BUYTAERT: If I'm correct, actually Bodl doesn't 19 So Pakistan | believe acknowledges thiatecnporary
20 explicitly use the term "unit loading"; itassanother 20 data regarding India's power grid is releyanthe
21 term, "unit load curve". And so I'm a binéased, and 21 discussion we're having, and | believe viie'ir more
22 wondered whether you can explain more trevagice of 22 about that from Mr Rae. At the same time, as
23 this concept of "unit loading" within the lader 23 | understand Pakistan's position, India caseek to
24 argument you're trying to making. 24 maximise pondage for the purposes of contesmpor
25 DR MILES: You're right that Doland doesn't usattterm 25 even future flexibility, if you will.
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15.07 1 And so I'm just wondering a little, lais lawyers, 15:10 1 DR MILES: Well, that would be part of an ey power
2 how we should be thinking in these terms about 2 planning or generation planning analysis, Wikit Rae
3 interpreting the Treaty. And the concepteafdlutive 3 will be qualified to address you on, as totwha
4 interpretation” comes to mind. If we're dbtag 4 a rigorous, proper power planning analysislavok
5 ourselves from what was in existence in 196&ther 5 like.

6 it's in terms of unit loading or block loadiagit's 6 THE CHAIRMAN: Okay. Let me ask you a differentegtion,

7 in terms of what's going on with India's gridthe 7 which again might fall more for Mr Rae, bttty it

8 regional or national level, then why is ittthadia 8 out and see where we go.

9 designing a HEP to try to take account ofifiiky 9 DR MILES: Let's see what happens.
10 that it may need in five years or ten ye@sngnising 10 THE CHAIRMAN: As | understand it, the load dé#tat
11 that the HEP likely is going to exist for ddes, why 11 Pakistan is relying on relating to the Namthieegion
12 is that problematic? 12 Grid is for a span of about 18 months, arkiska has
13 DR MILES: I don't think | would necessarily Sty 13 submitted that that's sufficient for theredeiining
14 problematic, so I'm going to sort of pushkba your 14 what would be the basic load curve or poveenahd that
15 description of Pakistan's case. The trgpissaiys: 15  one would face with these run-of-river plarts the
16 "At the same time, as | understand Pakist 16 extent that that information is relevant, Wiondering
17 position, India cannot seek to maximise pgedar the 17 why one would stay limited to an 18 monttiqeer Why
18 purposes of contemporary or even futureliéi ..." 18 isn't several years, even a decade, relevant?
19 I mean, | don't think that's necessdhiéycorrect 19 At one point, you put up on the screérad curve
20 characterisation of Pakistan's case. 20 from 1960 or thereabouts, where the weekieodted
21 THE CHAIRMAN: I got it out of your Memorial at 21 different than the weekdays. Now | beliewa'se
22 paragraph 3.24. 22 representing to us that it's a differentystand that
23 DR MILES: Well, then I'd better see what it says 23 it has smoothed out over the course of threkywehich
24 paragraph 3.24. So what we say there is: 24 is suggestive that these things change wrer t
25 "Put another way, India is not permifReghdage for 25 And therefore, why 18 months, rather théonger
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15:09 1 the sake of Pondage, or for the sakesoinasd 15:12 1 period, in order for the Court to fullypaeciate the

2 operational flexibility not evident in the aat 2 power demand that India faces.
3 anticipated load of the Plant.” 3 DR MILES: I think that is probably a question fdr Rae,
4 And your description, Mr Chair, maybe diduite 4 who was responsible for putting that anali@iether.
5 appreciate the significance of the later phihat 5 | think the answer may be that 18 morgtké
6 sentence. All we're saying is that the gpaitgd load 6 information that we were able to pull off B&ID-INDIA
7 on the plant, if it includes future flexibyljtit can, 7 website, because that's what was availabkeybslmore
8 but that future flexibility has to be actually 8 data would be better, but 18 months is sefficfor
9 positively proved. It has to be well-foundezhlistic 9 present purposes.
10 and defensible, to coin a phrase. 10 But I'll let Mr Rae elaborate that ansifidive
11 Again, this all comes back to the questib what 11 gotten it wrong.
12 India wants to do with its plant has to baevpd, 12 THE CHAIRMAN: Okay.
13 right? They can't just say, "Well, this plemay need 13 You also, in your presentation, revisaedssue
14 to do something that we've not even contetegbia 14 that Sir Daniel raised, which was the corinadietween
15 future years, we don't know what it might doegl 15 paragraph 15 and paragraph 8. And | thinloSniel
16 therefore we're maximising pondage for theppse”, 16 was, in essence, asking us to clarify the révilzat
17 which seems to be, by and large and roundtalvbat 17 we've rendered; and | think, if | heard yotrectly,
18 they tend to do these days; at least theéy some of 18 you wanted us to tell you that your desaipts
19 the correspondence that we've looked at. 19 correct.
20 THE CHAIRMAN: Well, | suppose that then justriarto: 20 In any event, over the lunch break | etk to
21 how does one prove that in 10 or 15 years it' 21 look the portions of the Court's Award andrification
22 anticipated that renewable energy will ba oértain 22 on this particular issue, and | contemplgiethaps
23 magnitude, and that will affect the way thatoperate 23 reading it out to you, but | think that's lpably
24 the grid? What is it that Pakistan woulddmking for 24 unnecessary.
25 in that context? 25 In my view at least, in the Award on Esof
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15:13 1 General Interpretation, paragraphs 6806&adre 15:17 1 (A short break)
2 pretty clear on this issue. 2 (3.45pm)
3 DR MILES: Yes. 3 THE CHAIRMAN: Welcome back, everyone. | undensta
4 THE CHAIRMAN: And moreover, the Decision on Pa#iss 4 Sir Daniel would like to address the Court.
5 Request for Clarification at paragraphs 444mdre 5 SIR DANIEL: Yes, thank you, Mr Chairman, membefshe
6 also quite clear. 6 Court. You may be forgiven for thinking that Rae has
7 So | am reluctant to attempt on the flptovide 7 shrunk!
8 a yet further aspect of these awards for jat, 8 But I'm only going to be here for one ntéywand,
9 perhaps | will go so far as to say: | persigrizven't 9 Professor Minear, it's simply to address tlnestjon
10 heard anything that seems inconsistent it w 10 that you put to Dr Miles in respect of paegur 27.
11 | understand those Award and Decision to rreash 11 And | should say that the reason why I'm hestto
12 perhaps that's sufficiently helpful to yowpneparing 12 address the question, and to do so immeyliadel, is
13 your presentations to us. 13 because we don't want to let this partidsksue
14 As a last point, on the environmentabhflssue, 14 fester and we think that there is a smalhpiat
15 | had a question, maybe two questions. 15 needs to be made, so that you go away aredthavin
16 So one is: the issue of environmenta tlat was 16 mind. And I'm doing it rather than Dr Milescause
17 before the Kishenganga Court was somewhianatiin 17 I think I'm going to be much more adept asitlg down
18 that, as you know, the KHEP does not disehbagk into 18 any follow-up questions and deferring it toNTiles
19 the Kishenganga-Neelum River but rather into 19 tomorrow.
20 a tributary, the Jhelum. So, on some |eret, might 20 But there is a very important point whichink
21 ponder whether that's a somewhat differesmiasio than 21 you've lighted on here, and perhaps we w#ichto
22 perhaps what needs to be applied more génieral 22 reflect for tomorrow about how we elaboraieresponse
23 the context of this Second Phase. 23 a little more fully. But if we have a lookthis
24 Perhaps relatedly would be just the is§wenether 24 highlighted part (PHM-0003, slide 27), whish
25 concerns about environmental flows downstragm 25 archetypically India's position as we unaergtit
Page 173 Page 175
15:15 1 necessarily addressed in the contexieoflEP itself, 15:46 1 to be:
2 or whether it can be addressed through reatigu 2 "... the operation rules in Paragraphalléy
3 operations downstream, in which case doesffeat 3 India to hold or release water within a bah8086 to
4 the way in which we should be thinking abdet t 4 130% within a period of seven days. Therefibrere
5 Second Phase decision? 5 can be no objection to [a] Plant generatinggran any
6 DR MILES: I think that's definitely a questiorattwill 6 pattern, including peaking, so long as itasés water
7 benefit from further reflection. So | will ait for 7 in accordance with Paragraph 15."
8 now, Mr Chair, and I'll come back to you at 8 Now, just on the face of this statemdrgeems to
9 an appropriate point. 9 us that there are two quite fundamental proble
10 THE CHAIRMAN: Very good. Thank you. 10 They may be explicable in terms of a largeidn
11 In that case, Dr Miles, | think you afttbe 11 explanation of its position, but in termgtaé
12 hook. 12 summation of its position, there seem toAmedquite
13 DR MILES: Why do you say it like that?! 13 significant problems.
14 THE CHAIRMAN: Let me express deep thanks forryou 14 The first one is that India's positioritese
15 presentation; it was very helpful to us. 15 articulated is writing out of the calculation
16 I'm noting the time is now 3.15, Sir Bapand 16 paragraphs 8(c), 2(i) and 2(c). It's effetyi
17 that we would normally break at 3.30. Unless think 17 saying: all we need to do is to deliver davean what
18 otherwise, | propose we break now for a halfr and 18 we get upstream within the period that payaigl5
19 come back at 3.45, so that Mr Rae can hatmight 19 allows. So it's effectively saying: the cddtions
20 run with us. 20 required to achieve maximum pondage by neferéo
21 SIR DANIEL: Thank you, Mr Chairman. | think thaould be 21 the intricate rules of MMD calculation, fergliin to
22 fine. We also started ten minutes earlyesbaps 22 paragraph 8(c), drawing on the definitio2(c), are
23 everyone is entitled to a break now. 23 completely irrelevant, because all we neetbtis to
24 THE CHAIRMAN: Very good. Thank you. 24 deliver downstream what we get upstream.ofithe
25 (3.17 pm) 25 emphasis is placed on paragraph 15.
Page 174 Page 176

48 (Pages 173 to 176)

Trevor McGowan Amended by the parties



Day 1 -- Hearing on the Second Phase on the Merits

ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G & THE INDUS WATERS TREATY 1960
Monday, 2 February 2026

15:47 1 The second point, and this may begugiestion of 1551 1 My concern is this: India is not hergresent
2 loose speaking or loose drafting, but the lagg here 2 their arguments. And | think an argument tiveyld
3 of India's position effectively takes a 24-hou 3 present, based on what they've said histyjcal
4 intra-week limitation of 50% to 130% and #lebrates 4 primarily in these exchanges at the Commisgion
5 it into a weekly limitation: "release watertkn 5 elsewhere, is that: yes, we agree that wbaured by
6 a band of 50% to 130% within a period of sedays". 6 the firm power requirement, we have to useMMD, and
7 That's not what the Treaty says. It saysiwiany 7 we also agree that we're bound by paragrapbut5
8 period of 24 hours within the seven-day period 8 within those constraints, we have wide lagttml
9 So there is something that is fundamentadise 9 choose how we're going to operate our plafts]
10 about the methodology that India is bringmghe 10 | think that position is in tension with thesition
11 calculation. What it wants to do is it watatsurn 11 that Pakistan takes that we have to lookeo t
12 paragraph 15 into an ab initio design coteras long 12 anticipated load and tie it to those matters.
13 as we release downstream what we get upstreaicen do 13 My concern is simply this: | want to makee that
14 what we want. 14 the Court does take into account and adtind&ss
15 What we say -- and this is why | wasahg this 15 arguments, and responds appropriately. Aiiokt
16 morning to take you back to your Clarificatio 16 extent that Pakistan can point out succinpibt in
17 [Decision] about the difference between thédio 17 terms of bullet points, where, at least fey;, irshould
18 requirements in respect of design and the 18 look to see that India is mistaken in thguiarent,
19 differentiation between the ab initio reqmiemnts in 19 that would be very helpful.
20 respect of design and the operational cantrénat 20 SIR DANIEL: Thank you, Professor Minear, andnet be
21 apply afterwards. 21 quite clear and transparent. Not only damderstand,
22 Obviously what the Court has done, whiehaccept 22 without attributing anything to your appreicia of
23 and we agree with, and it has roots in treh&hganga 23 the answer to that question, but we undedstaactly,
24 analysis, is to say that you can't introduce 24 because we want this to happen: that becdube
25 an artificial firebreak between the desigteda in 25 absence of our friends here, we need tosbed@ot
Page 177 Page 179
15:49 1 paragraph 8 and the operational critérion 1552 1 only by reference to our position as wefpuvard but
2 paragraph 15. 2 by reference to what India might be sayingd &X's
3 But that's not to say -- and we don't rgadto be 3 quite clear, as you say, that this is whatalsdcase
4 saying -- that's not to say that paragrapis 15 4 would be.
5 a design criterion. It's simply to say that 5 The reason that I've come back to theaphwone is
6 paragraph 15 is relevant to the design istisesuse 6 simply: we were focusing on this slide. T#lide, if
7 it comes in -- we've been very cautious absirtg 7 you like, is taking with a very broad brushl @aying:
8 the word "guardrail”, but effectively it comiesas 8 this is our case. But there is a fundamertablem
9 a guardrail once the installed capacity aridipated 9 with the heart of India's case, we believes Will
10 load issues have been addressed and idedifid then 10 elaborate on this because we think that migttbat
11 you stress-test it by reference to whethsillitvork 11 question but, Professor Murphy, the successilestions
12 in terms of the operational elements. 12 that you put, and, Professor Buytaert, thestjon that
13 So that's the quick response, just tarerthat 13 you put about: India could gyp the systeitwifanted
14 the sort of festering around this doesné takd. 14 to, but it's not, we think these are absolutetical
15 We will come back to it in more detail. tiaipate -- 15 questions.
16 "anticipate”; | know, because | have his sgbions 16 There is an engineering response, whachwill
17 here -- that Mr Rae will also be addressimggn the 17 hear now shortly -- and if needs be, we @dborate
18 upfront longer-term design dimension, butding to 18 in due course -- about the rigour of the megiing
19 be leave him to do that. 19 design methodology. There is a legal questidich
20 So I'm happy if you want to ask any goastnow, 20 comes back to what | was addressing this imgprvhich
21 but I'm going to pocket them and give theBtdiles 21 is: if you, India, under the Treaty, wanpwsuade us
22 to answer tomorrow. 22 that the projection is well-founded, defelesdnd
23 PROFESSOR MINEAR: Thank you, Sir Daniel. | jwsint to be 23 realistic, give us the detail -- paragran@
24 clear on what my concerns here are, becalmgt| 24 Appendix Il require you to give us the detadnd
25 disagree with the points that you've justenad 25 we will then respond.
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15:54 1 And if you come to us and say, "ThééghNations 1557 1 I will quickly deflect to Sir Daniel.
2 Panel on Climate Change has been sitting aadimg 2 (Slide 2) So my purpose today is to expamthe
3 here and we've got a 50-year projection ort wliraate 3 technical and engineering principles relevarhe
4 change is going to do to the flow of the rjaerd here 4 computation of pondage. The legal principlage been
5 is all the granular information about how veg i@ our 5 outlined in the preceding presentations byvides and
6 projections of installed capacity and antitégdoad", 6 Professor Webb.
7 we will have to sit down -- we, Pakistan, widlve to 7 So my presentation will build on the guice
8 sit down with India and say, "You've giverauserious 8 provided in the General Issues Award, whichlieen
9 submission, let's have a look at that". 9 discussed in some detail earlier today rdfttr to
10 We don't get that from India, which isywthat I, 10 the Award where necessary to set out the fasthe
11 if you like, majored on in my opening remaigko say: 11 analysis when setting a methodology for cdatmn
12 it's all about the information, because trealy 12 under the Treaty and the Award.
13 establishes a process. And it's why --spoase, 13 (Slide 3) In the Award, the Court sets ou
14 Professor Minear, you picked up the poimhy | said 14 a conclusion with respect to pondage in papis 745
15 that we are contemplating coming back towiti 15 to 748. Other sections set out the analystbe
16 a small addition to our final submissionsewhwve read 16 Court, as you're well aware. Informatiorvaht to
17 them out to you formally tomorrow, to sais ll 17 the calculation of maximum pondage can braeted from
18 about the information, and please -- to therC-- set 18 the conclusions in the Award, which will slgopent that
19 out in as much granularity as you can whatthok is 19 which is explicitly stated in the Treaty.
20 necessary for India to provide to us to alRakistan 20 Paragraph 745 references paragraph 8(c) o
21 to say: yes, this is realistic, well-founde 21 Annexure D as being the basis for the caiiculaf
22 defensible. At the moment, as you will hgeefrom 22 pondage. Firm power is calculated as seinout
23 Dr Miles, we get very, very little, and camtg 23 paragraph 2(i), being the power determinet wi
24 we think it's insufficient. 24 the minimum mean discharge, or "MMD".
25 So, as | say, | just wanted to cap tffatad 25 The award then proceeds to give sevesdiictions
Page 181 Page 183
1555 1 perhaps | can be a little more exuberantyi capping 1558 1 that affect the pondage calculation. tksrs
2 off than Dr Miles; or maybe that's a little bi 2 paragraph 746, on the slide now, which cortfithat the
3 difficult, I don't know. But we will come bla¢o these 3 firm power corresponds to the power availabth the
4 issues tomorrow. 4 MMD, in accordance with paragraph 2(i) of Axue D.
5 PROFESSOR MINEAR: Thank you. 5 The calculation of power itself involvesimple
6 THE CHAIRMAN: Thank you, Sir Daniel. 6 relationship between flow rate, generatingdhea
7 | invite Mr Rae to the podium for his pratation. 7 turbine-generator efficiency and other physica
8 MR RAE: (Slide 1) Mr Chairman, members of the Eaitls 8 parameters. The only input here determinetthdy
9 a pleasure to be with you, to be able to addyeu 9 Treaty is the flow rate. We have previousyaut
10 again today. 10 relevant formula for the calculation of povver
11 I'll be presenting on the calculatiom@iximum 11 Pakistan's First Phase Memorial, Appendiaifit?
12 pondage under the interpretation of parag8éphof 12 paragraph 4.
13 Annexure D of the Treaty and as set outenGhurt's 13 In the General Issues Award, howeverQibigrt has
14 Award on General Issues of Interpretatiotheflndus 14 effectively interpreted that the term "firrovger" is
15 Waters Treaty, and I'll refer to that as 'Beneral 15 equivalent to a fixed amount of energy, whsch
16 Issues Award" as we go on. In doing this, I' 16 determined by continuous generation at thelMdt in
17 accounting for the role of anticipated load a 17 power terms, the firm power output continiypésr
18 installed capacity of a power station in¢hksulation 18 a 168 hour week.
19 of pondage. 19 The pondage then determines how thaladlai
20 I'm quite aware that there's a numbgeofling 20 energy, or continuous power, can be usedniitie
21 questions from the panel, and | intend tthgough my 21 power system, without regard to any spepibiwer
22 prepared remarks and | expect that you will g 22 output, such as a constraint to operatesdirtin
23 an answer to several of them as | go throyit.to 23 power.
24 the extent that there's any technical questioe can 24 (Slide 4) Next, in paragraph 747, ondide,
25 deal with them; any questions of Treaty itetation, 25 three additional restrictions are set out.
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16:00 1 The pondage must be computed foraheme of water 16:02 1 configuration at the time of the Treatyt lhas evolved
2 that can be accumulated and released in a-skaye 2 with development through the country.
3 period during which the stream flow is at kiID. 3 We showed the graphics on the slide dwiurg
4 Pondage shall be based on a "realistic, 4 presentations at the hearing for the FirssPloa the
5 well-founded, and defensible projection ofatied 5 Merits in July 2024. And on the left, you see grid
6 capacity and anticipated load", and the catwmrn 6 regions in India, with the Northern Regionliraing all
7 shall reflect "the fluctuations in the disadpof the 7 of the Indus River Basin. The two graphicgtanright
8 turbines arising from variations in the daityd weekly 8 show the distribution of power and energy agriie
9 loads of the Plant”". This restriction hasesal/ 9 various energy-generating resources in India.
10 implications in the calculation of the poneldigat 10 The available resources comprise theptaats
11 | will discuss in some detail in my remarksentoday. 11 using coal, lignite, gas, diesel and nudieel
12 The resulting pondage for firm power malstle by 12 hydropower and other renewable sources,dimguvind
13 the daily and weekly release requirements in 13 and solar. Energy storage is availablesameirs,
14 paragraph 15 of Annexure D. 14 with pumped storage hydropower plants arwleasingly,
15 Paragraph 748 restates that the compuitatithe 15 in battery energy storage systems.
16 maximum pondage is as defined in paragraphoB( 16 The distribution that you see here willcourse,
17 Annexure D. 17 change over time. But for the computatiopaidage,
18 So the Award elaborates on the provisiditse 18 the load of the plant is determined in thetext of
19 Treaty by referencing installed capacityicipéated 19 this interconnected system, and it's a fanaif the
20 load, and the daily and weekly loads of thatp And 20 daily, weekly and seasonal variation in tbegr demand
21 an important restriction in paragraph 74ihés 21 within that system.
22 reference to "a realistic, well-founded, detensible 22 (Slide 7) The hourly power generatioradat the
23 projection”. 23 India power system for 2017 to 2025 is abéglan the
24 (Slide 5) I'll now discuss these concéptsore 24 India Climate & Energy Dashboard websitg¢haform of
25 detail, and set out how they can be usedrimbnation 25 load duration curves and some sequentiahhdemand
Page 185 Page 187
16:01 1 with the existing provisions of the Treafyhe first 16:04 1 data.
2 part is to review the meaning of the anti@gddbad, 2 Hourly demand data were extracted froniNbghern
3 and for that we must refer to the relevant pethe 3 Region Grid, as illustrated in this figurer, fo
4 power system. 4 a typical period comprising 2024 and the talf of
5 (Slide 6) The Treaty refers to the loathef plant 5 2025. These data show the hourly demanceipalver
6 in Annexure D, paragraph 2(c). And the loathe 6 system, which is the amount supplied by tlzlaie
7 plant is the contribution of the plant to twerall 7 generating stations.
8 power system and its load, which can be cheniaed by 8 The width of the blue band on the plotvehthe
9 the hourly variation of demand at a partictilae of 9 daily variation in the load. And the dailyriedion is
10 the year. 10 the sum of all of the individual decisionsdady
11 The load of the plant must be considered 11 thousands of people in their daily use oftelty.
12 the context of the total load of the powestam, 12 (Slide 8) | selected two weeks from th@mnewhat
13 considering the capabilities of other gemegagplants 13 randomly, to illustrate what you were seéinthe
14 available within that system, and how thaagous 14 previous plot. The graph here shows two weékhe
15 plants can combine to supply the load. 15 generating data, obtained by zooming in erptht on
16 Dealing first with the load of the povegstem, in 16 the previous slide.
17 a presentation last year, we noted that IImata 17 The first week was a 168-hour periodtisigon
18 an interconnected grid system with five nragiions. 18 16 June 2024, which is within the annual roongeriod
19 For plants in the Indian-controlled partho t 19 when India is typically hot and humid. Tleeend
20 Indus River Basin, the relevant power systethe 20 period is the normal winter season -- in tlaise, for
21 Northern Region Grid. 21 a week starting 5 January 2025 -- when teatpers are
22 The grid system in India has developest avperiod 22 cooler, and the Indus River Basin flows ar¢egow.
23 of several decades, with the interconneaforarious 23 Note that both weeks commence at midnigtat tiaey
24 local grids to form the present integratesteay. The 24 represent the typical power system load$dlimg the
25 system available now did not exist in theesam 25 weekend and weekdays.
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16:05 1 The range or amplitude of the loadatian 16:08 1 each of the 18 weeks that were used toleté the
2 reflects the amount of energy storage or pgada 2 average weekly load curve. You will see thase
3 required for dispatch. And the need for pgedaill be 3 curves are in Appendix D to Pakistan's MenhofBt as
4 highest when the amplitude of the daily loadation 4 illustrated, the weekly loads are consisteith the
5 is the largest. The difference in the dentzetdieen 5 peak-to-trough range and the timing and domadf the
6 the lowest day and the highest in the weekalgb 6 peak being substantially the same in all cagesre
7 affect the pondage. 7 are two daily peaks, with the highest beirgrtiidday
8 What is clear from the comparison is that 8 peak, and a secondary peak in the evening.baseload
9 largest range occurs during the winter drgsea 9 is consistent at about 40,000 MW.
10 periods. The monsoon season has a muchectdady 10 These are the weeks with the largest-fegiough
11 load range, although a higher absolute lasd, 11 range as they fall within the dry winter sgavhich
12 illustrated in the upper line shown here. 12 would suggest the largest requirement fodage.
13 I'd like to emphasise: this is the datéves 13 The review indicates that the averageklydead
14 extracted for India. The figure which Dr &&ilshowed 14 curve computed accurately represents thalgmwer
15 half an hour ago was taken from a textbodlspecific 15 system demands, and is suitable for caloglatie
16 to India, and from the 1940s or 1950s, sanitt 16 pondage.
17 specific to this location. The data we adking at 17 The energy allocation through the weébcts the
18 is specifically for India. 18 amount of pondage by affecting how much gnergrolume
19 (Slide 9) So returning to the annual leadation, 19 can be accumulated on weekends in anticipafithe
20 we can confirm that the period likely to héve 20 weekdays. As shown here, the weekly variatave
21 highest need for pondage are the winter ggriehen 21 similar, in terms of the timing of the dailgaks and
22 the daily load amplitude is the greatestd pou see 22 the difference between the weekend and wgedekks.
23 amplitude illustrated on the slide here. 23 (Slide 12) The energy required on eagthisitound
24 The greatest amplitude is in the peniochf 24 by accumulating the power demand through dagh
25 mid-December to mid-February annually. Amel t 25 effectively converting the megawatts of podemand
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16:07 1 variation of the load shown on this dateelated 16:10 1 into megawatt hours of energy demand. tArsis
2 largely to seasonal weather variations, wdiie 2 a simple summation of the data.
3 capturing social impacts such as traditioestivals, 3 THE CHAIRMAN: Mr Rae, | can sense that Profeddarear may
4 holidays, or other events which tend to bewesl. 4 be ready to jump in, and | was too, but why'ddet
5 (Slide 10) For the analysis of the pondage 5 Professor Minear go first, and then | haveupte of
6 requirements, we selected the weeks duringithter 6 guestions for you.
7 season from the hourly data. And the peniadgrom 7 PROFESSOR MINEAR: Thank you, Mr Chair.
8 6 January 2024 to 24 February 2024, and tioem f 8 Just a quick question here, and thataisttie
9 7 December 2024 to 8 February 2025. Eacheskt 9 Baglihar Neutral Expert calculated maximumgame using
10 references is to the date at the start ofvbek. The 10 data from the Northern Region from Decemig®42and in
11 resulting sample has 18 complete weeksjribatde the 11 that data he perceived a difference betweemweekends
12 effects of a variety of factors that influertbe power 12 and the weekdays. Can you explain why thia &
13 system load. The load is, in effect, arsthation of 13 different?
14 human nature and habits. 14 MR RAE: | have that specific data on a slide icopup, and
15 A representative weekly curve was thenpmdged by 15 I'd like to defer that question to that pamtime.
16 taking the average of the 18 values for efthe 16 But | think it will be very clear from thahe result.
17 168 hours in the week. The result is a welelld 17 PROFESSOR MINEAR: Thank you.
18 curve that shows the actual load variaticer the 18 THE CHAIRMAN: Feel free to defer this questicweell,
19 course of the week, as illustrated here. Aatd that 19 which is really just what might be the expiton for
20 the weekly load curve starts at midnight-gday to 20  the same power demand occurring across ték, Wecause
21 Saturday, so that the first two days arenteekend and 21 to a layperson it seems counterintuitiveoastty
22 the following days are weekdays. The avel@ag: for 22 suddenly on the weekend you would also Haeesame
23 the week is shown as the straight horizdmalacross 23 kinds of demand.
24 the middle. 24 MR RAE: Well, it's not precisely the same, there little
25 (Slide 11) On the slide now are the loaves for 25 differences: you can see some variationeretrergy.
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16:11 1 But keep in mind, this is the aggregate laflge 16:14 1 that time was that the Northern Regiomnl @s
2 number of people doing their daily things. e8en what 2 relevant, this is their load, and that's whay
3 you do from day to day is very much the sayoe:get up 3 presented. And as Professor Minear pointédtoat's
4 at a certain time in the morning, you haveealm 4 the data that they presented to the Neutna¢Ex
5 you're out and about, you're exposed to system 5 Northern Regional Grid. And that's the samie \ge've
6 using air-conditioning or heating, or whichevand it 6 used here to, in a sense, have consistency.
7 tends over time, when you aggregate largegimnadhat 7 | could equally well get you the datatfue whole
8 you get consistency of the demand over thdendystem. 8 of India, but I don't think we'd see very much
9 THE CHAIRMAN: Well, again -- 9 difference. But keeping in mind that if welkaat the
10 MR RAE: Because one individual may vary dayag, dut 10 whole of India, you're starting to introdwlifferent
11 when you look at the amalgam of all the iichiials, 11 seasonal and weather conditions in the sifutre
12 there is an integrating effect which brirgsaick to 12 country that might deviate a little bit frahe north
13 this unity. 13 of the country. And power demand is seasarterms
14 THE CHAIRMAN: Is that the case, in your expetenacross| 14 of its influence with weather, so you migie some
15 the world? Because at least in my partefibrld, 15 filtering out of that peak that we see inc¢beler
16 | go to my law school Monday through Fridag éhere's 16 part of the year when the Indus River floveslaw,
17 air-conditioning; | go there Saturday andd&ynand 17 because you would be blending in with thgdasouthern
18 there isn't air-conditioning. One of my dhéin goes 18 regions and the eastern and western parts.
19 to a factory five days a week, which hums does 19 THE CHAIRMAN: But | suppose that was part of whaas

20 things; and then on the weekends, it doesn't. 20 pondering: whether, depending on the seasp@nding
21 So I'm just trying to understand why thight be 21 on other circumstances -- perhaps theredifig in
22 the case in India. 22 a particular region of some kind or anothéhat you
23 MR RAE: I'm presenting to you here the data, thrglis 23 would need to have the grid operate in atvalys not
24 the data that is available for the actualatets of 24 region-specific.
25 the system. And it's not just anymore whiat i 25 MR RAE: Well, this is a situation around the idowe tend
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16:13 1 industrial or household demands, buéise 16:16 1 to have interconnected grids that areainiy the load
2 commercial. There's a combination of comna&rci 2 is dealt with in one part of the grid andash
3 industrial, residential, institutional. Alf these 3 an interconnection to another, but those
4 together are making up your total demand. 4 interconnections tend to have capacity limits.
5 But one thing that is known is that asléwel of 5 For example, the Province of Ontario cots®
6 development of an economy increases, thebitiyeof 6 the north-eastern United States, but thed#'sitad
7 your demand tends to reduce, so that youldsseomes 7 number of megawatts that can pass throughitikaand
8 up and your peaks are less defined, so yoel imave 8 that constrains how much the Ontario systeliiauk
9 uniformity across it. 9 like the system in Ohio and Michigan. And infy
10 To say more, | would have to start tadrgollect 10 from California to Oregon and California tazsna:
11 data for other locations that we could try to 11 there's links, but they're of limited capacit
12 demonstrate this. But at this point in timubat we 12 So to pick the Northern Region, whicHriem
13 have is the data for India, which is thevaie data 13 a weather perspective, most representativdaf we're
14 for what we're trying to solve. 14 looking at in the Indus River Basin, andchat $ame
15 THE CHAIRMAN: In that regard, the data is spiecib the 15 time being connected with that basin, seemeast
16 Northern Region Grid of India. And one fentlaspect 16 appropriate for the analysis we're tryindachere.
17 that | don't quite understand is: if the oegi grids 17 THE CHAIRMAN: Thank you.
18 are interconnected, which | understand tBddéstan's 18 If | recall correctly, the State of Texss its
19 position, why is it that you would focus jast the 19 own system that does not connect to anyaee el
20 Northern Region, as opposed to the demaiatisright 20 MR RAE: And they've had real problems becaughaif
21 require power being sent, | don't know, fribe 21 THE CHAIRMAN: They have indeed.
22 Northern Region to other regions? 22 Please continue.
23 MR RAE: Well, that's ... the real answer is:'yelgot to 23 MR RAE: Sowhere am |? Okay.
24 pick something. And if | recall back to whats done 24 (Slide 12) Now, keep in mind here, wherrey
25 on the Baglihar case, the position that Itolék at 25 looking at the energy, we can convert thegnia
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16:17 1 megawatt hours to flow volume in milliaubéc metres, 16:20 1 (Slide 14) Now, given the consisteofthe weekly
2 and this makes it possible that we can médieegnces 2 load and the limited variability, the averageekly
3 about the amount of energy storage as ittaftee 3 curve shown here can be used as the loa@ qiotver
4 physical storage in pondage. So | can comuegawatt 4 system. If we refer to the wording paragragf(b) of
5 hours of storage to cubic metres of pondageimed. 5 the award, the weekly load shown here is ai%te,
6 And with the average weekly load curveshére 6 well-founded, and defensible projection” &f th
7 resulting weekly distribution of energy shahat 7 anticipated load. This load curve is reajdtieing
8 there's a very small difference between thekeed day 8 actual data; it's well-founded, being datdectéd for
9 energy and the weekday energy. The differentet 9 the relevant region of India; and defensiatebeing
10 the weekends are about 98.7% of the averagklyv 10 representative of the season of the year.
11 energy and the weekdays are about 100.5k&@fvierage 11 If a unit-load approach were to be adhpteen
12 weekly energy, and that's the differencesgmion 12 this curve would show the weekly load that th
13 the bar graph at the bottom. 13 individual power plant would be required opgly. In
14 And importantly, the variation from weakeo 14 a unit-load approach, the maximum demandienértical
15 weekday is much, much smaller than the rahflew 15 axis is multiplied by a ratio so that the maxm is
16 volume variation permissible under paragrepbf 16 equal to the capacity of the power systerther
17 Annexure D. 17 average of the weekly load is matched t@atleeage of
18 (Slide 13) This figure is a way of tryitm 18 the generation available from the plant.
19 illustrate the variability of the daily engrg 19 The approach is primarily appropriatesdqlant
20 distribution by showing a simplified distrtmn for 20 serving an isolated power grid, such as dnsimial
21 each day. And I'm referring to the energgfas the 21 load or an isolated village. When the Treedg
22 parameter that will be used to determingptveer 22 drafted, the grid system in Indian-AdministeKashmir
23 dispatched by the plant, and that will hestitated 23 would have been isolated somewhat from tiyetagrid
24 more as | move ahead. 24 within India.
25 But on this plot, the daily energy isdem the 25 Most of my following remarks will deal thithe
Page 197 Page 199
16:19 1 vertical axis and the coloured boxes sth@wrange 16:22 1 operation of the plant assuming an intereoted
2 encompassing 50% of all values, so from aredance of 2 system. And in an interconnected systemwthiskly
3 25% to 75%. And the whiskers, those littiesses at 3 load curve shows only how much energy thetptarst be
4 the top, they represent the maximum and mimiruas 4 able to dispatch, but the hourly plant loathimi
5 decided by Excel, in all honesty -- excludamy 5 a given day can deviate from the aggregateyhou
6 statistical outliers, which are shown as détad the 6 demand. The capacity of the plant and thergging
7 simple legend for the figure is shown on fghatrhand 7 duration must be selected to dispatch thisggne
8 side. 8 through the week to meet the requirementseofystem.
9 The key thing here is that the figure shitive 9 (Slide 15) The other parameter introduned
10 variability of the energy demand among thesdd the 10 paragraph 747(b) of the award is the instalpacity
11 week. The median or average values in eaglvaty, as 11 and how it can affect the pondage.
12 shown on the previous slide, but there iarability 12 (Slide 16) As noted by others today,Ttheaty does
13 within each day. 13 not define the installed capacity for a plant
14 Note that while Sunday has a slightlydow 14 Annexure D defines the firm power as a fuorctf the
15 distribution, any one of the days has a sindtal 15 MMD, but the installed capacity is left t@th
16 range of the energy from maximum to minimurhis plot 16 discretion of India, although the value i®©¢o
17 does not show that a single week may havesédues for 17 supplied as part of the information exchaeggired by
18 each day; it only shows the range within egsgh and 18 Appendix Il to Annexure D. As shown heralitnis to
19 the actual variability mixes high and lowues within 19 supply the designed maximum discharge thrdiugh
20 the week. 20 turbines and the maximum aggregate capakibheqower
21 The variability within a week can beiatited to 21 units.
22 any number of factors that could affect tbevgr 22 The reference is made to firm power a@ubsdary
23 demand, including weather. And the distidsutvithin 23 power. And as we noted in the presentatesigear,
24 the week must balance, so the low flow valuene day 24 firm power in hydropower practice is requitede
25 may indicate a higher value on another day. 25 dependable, in that it can be provided witigh
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16:23 1 reliability. 16:26 1 value of secondary energy, with the optnioeing found
2 I will not go into the differences betwemwer and 2 where the marginal gain of value matches with
3 energy, and will retain the interpretatiorita Court 3 the marginal cost of capacity.
4 that "power" refers to both power and enedgypending 4 I will not deal with this in any more diétaere
5 on the context, as indicated in the Genesalds Award 5 today because the important issue is really ho
6 by the content of paragraph 747. From ameeging 6 the installed capacity affects the computatibn
7 perspective, there are important differenbaswill 7 pondage, rather than any issues of econouésign and
8 be pointed out where a differentiation is 1sseey. 8 optimisation.
9 The maximum aggregate capacity referréd to 9 (Slide 18) So the pondage depends onctivaldlow
10 Appendix Il is equal to the sum of the firower and 10 rate available and the capacity of the plasitis
11 secondary power, both expressed in megawHliis. is 11 used for the daily energy balance. Notettiafirst
12 the installed capacity of the plant. Firmvpowill 12 part of the discussion here is based on alape
13 usually be much less than the installed ¢gpaic 13 period, and I'll come to the calculation over
14 the plant. 14 a seven-day period as | proceed later inetfmarks.
15 The plant will produce firm energy in raagtt 15 The relationship is illustrated here bgwing how
16 hours, and secondary power will be the amolenergy 16 the inflow accumulates in pondage when thatps not
17 available when the flow rate exceeds thermini mean 17 operated, and is then discharged duringtkeating
18 discharge. The amount of secondary eneryjylepend 18 period. The figure on the left shows theagahcase,
19 on the installed capacity of the plant and 19 with the inflow volume matching the outflowlume but
20 the hydrology. 20 at a different time of day. The trianguleaqghic at
21 Based on the Award, the firm power usedHe 21 the top shows the cumulative flow rate, whigtially
22 calculation of the pondage is the energyvademt of 22 stores in pondage before being releasedegdaht
23 the firm power being available continuouslyd week, 23 operates. This is really a mass curve stpthia
24 and the corresponding flow volume is of ceuhe 24 accumulation of storage and the releaseoodige, and
25 minimum mean discharge multiplied by the koaor 25 the highest point is the pondage required.
Page 201 Page 203
16:25 1 the week. 16:27 1 The second figure, on the right, shihessame
2 (Slide 17) Installed capacity is simpleg tlated 2 situation but with the use of an e-flow. Andhis
3 capability of the power station to generategro The 3 case, the part of the inflow that can be hise
4 rating is typically for a specific flow ratac 4 stored as pondage for release during the gtmgr
5 generating head, which are combined with the 5 period.
6 turbine-generator efficiencies to give the pow 6 (Slide 19) The figure here establishesesom
7 available. 7 terminology that | will use in a few momerasshow how
8 Power varies as a function of the genegdiead, 8 the pondage is actually computed. The keypefes are
9 and the net generating head available incltides 9 the inflow, the outflow and the duration fbet
10 effect of hydraulic losses, which vary asrcfion of 10 generation period when the flow is released.
11 the flow rate through the waterway systerhe frbine 11 Inflow volume is, of course, the prodatthe flow
12 efficiency depends on the type of turbines,design 12 rate and the number of hours in the day. thadnflow
13 of the turbine runner and decisions madeearoiig 13 in the figure is the horizontal blue linettlsa
14 the most economical rated head and flowherepected 14 continuous throughout the day.
15 plant operation. 15 The second horizontal line near the e
16 The installed capacity is defined foimgle rated 16 environmental flow, or e-flow, which is alsontinuous
17 discharge selected in the design. The Iedtal 17 through the day. This line shows partiailpiange
18 capacity is typically determined by an analyisat 18 and partially in green.
19 balances the value of the energy yield viighdost of 19 The orange line shows the discharge, wiiat
20 the installed capacity. And the hydrologytef river 20 the e-flow rate for the first part of the dayd then
21 determines the energy available, both asdinth 21 at a peaking discharge during a block loatditey in
22 secondary energy, as an input to the econanailysis. 22 the day. The peaking discharge and durafitime peak
23 The firm power and energy usually haeehighest 23 period are key variables available for adpestt.
24 economic value to the system. However, ¢hecton of 24 The total inflow volume is released dotream as
25 the installed capacity usually considersatiditional 25 e-flow or through the power system for energy
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16:29 1 generation. And the peak capacity musbbebined with 16:32 1 Pondage is the volume, of course. Angbdaking flow,
2 the duration of the peak so that the outflolume will 2 Qp, converts to the capacity, in megawatts;hvivould
3 equal the inflow volume, to maintain the bakn 3 be the installed capacity in the limit. Imgtice,

4 We showed a similar figure during our preations 4 the capacity used for peaking may well be favan
5 in 2024, but this is now adjusted to reflbet t 5 the installed capacity.
6 introduction of capacity as a variable. Ama | 6 The capacity used for peaking is the lufatie
7 referring to the capacity for the peaking tlora not 7 plant when considering the anticipated loadstpply
8 the installed capacity in this case. The wmi#low 8 in response to the power system demand.
9 is the product of the capacity during the peatod 9 (Slide 21) We will not dwell on the mathetins
10 and the duration of that peak period, andtioe 10 here, but | want to illustrate what this neam
11 variables must work in concert. 11 a practical sense.
12 (Slide 20) The principles illustratedtbe 12 In this figure, we use the minimum meascltarge as
13 previous slide can be expressed simply blytce 13 the inflow, the Q value in the equation. The
14 relationships, and if you bear with me foeay small 14 relationship then can be used to calcula&gtmdage
15 amount of mathematics. The purpose of these 15 as a function of the peaking discharge céypaghich
16 relationships is to show the interrelatiopdietween 16 is what's shown on this figure. This relasioip is
17 the pondage, capacity, peaking time andvinflo 17 for the Kiru HEP, but could easily be compluiar any
18 The formulas are for a case of blockilbgdwvhich 18 plant. The curve shown in the figure is dyabe
19 is what was illustrated previously, and is tase 19 result of the third formula shown in the mdiag
20 the plant discharge increases from zeractpacity 20 slide, which is inserted in the bottom here.
21 instantaneously and then reverts to zefweagnd of 21 The curve is determined for the value® aind
22 the peaking duration. And this is what Wlastrated 22 e-flow rate provided by the Court in the spisheet
23 in the previous slide. 23 that was provided to us. And on the horiabaxis at
24 I'd like to point out that this loadirgy i 24 the bottom, we vary the peak period flow.rathe
25 unrealistic and it would not be practicalih@vable. 25 graph then shows the pondage when the peiak flow
Page 205 Page 207

16:30 1 However, it's used here to establishithid of the 16:33 1 rate is varied up to the rate of disch&mgéhe

2 pondage in the calculation, as is commonlyedon 2 installed capacity.

3 So the first equation is simply statinattthe 3 Note that the inflow and the e-flow rate both

4 inflow volume, which is Q times 24 hours, ¢en 4 constant in this calculation. The horizoatésk is

5 released in a shorter period, tp, if it icHarged at 5 the flow rate during the peaking period. Afrttere

6 some peaking capacity. So the formula here is 6 was no e-flow, the entire curve would shiftaulitle

7 equivalent to saying, for example, that 2 &rh2 7 bit, because you would have a zero value ehiar

8 equals 3 times 8. So we're in primary school. 8 place of the Qe parameter in the equation.

9 The second equation shows that the pondzgme is 9 For the calculation of pondage, as | noewet,
10 the volume of water that is stored when thatgs not 10 the inflow rate is the MMD, and the e-flondisducted
11 discharging, but inflow is accumulating. Tmciple 11 in the equation, as it shows here.
12 is that if you're not discharging, then tb&ne 12 What is apparent is that the pondageasas as
13 accumulated must be equal to the inflow rpligtil by 13 the capacity increases during the peakinggher
14 the number of hours with no outflow, andstraply 14 However, the rate of increase moderatesdtitiher
15 what the expression shows. 15 value of capacity, which is consistent with
16 The third equation is a combination &f tvo, but 16 the observation that was made earlier totlag.shown
17 by including the e-flow to the extent it'sessary, 17 the curve up to the installed capacity flaterat
18 which must be released continuously so isdbaffect 18 the right end of the plant.
19 the volume at the peak. E-flow is consideviadn 19 A similar plot can be produced for argrplby
20 required, but does not change the methodaisely. 20 adjusting the various input parameters.
21 The volumes in both equations are coader 21 (Slide 22) Keep in mind that the volumestremain
22 million cubic metres by including the 0.0Ga6tor. 22 in balance, with the outflow equal to théamf. When
23 These are simple volume balance reldiipaghat 23 the peak-period flow rate increases, the waly this
24 we can use to illustrate the importance efvidrious 24 is possible is to reduce the duration ofbeking.
25 parameters identified for the calculatiopofidage. 25 This is what's shown in the figure heFaere is

Page 206 Page 208

56 (Pages 205 to 208)

Trevor McGowan

Amended by the parties




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

Day 1 -- Hearing on the Second Phase on the Merits Monday, 2 February 2026
16:35 1 an orange line now plotted. The pondajenve line is 16:38 1 projection” requires that we consider laowin-of-river
2 the same as the preceding figure -- that'sitleen 2 plant would actually be used.
3 blue -- but | have included the peaking dorati 3 There are no fixed rules for how plantt be used
4 associated with the capacity that is requived 4 in a power system. However, we can make akver
5 maintain the inflow and outflow volumes indrate, and 5 observations based on industry guidelinesbgnd
6 that's the orange line. Again, the figurevehithe 6 considering the practicalities of how a posystem
7 variation up to the installed capacity at righd of 7 might operate.
8 the curves. 8 (Slide 25) The first observation is the energy
9 If the plant were required to peak atitistalled 9 available from the plant will vary seasonallhe
10 capacity, then the pondage would be at thermen value 10 figure here shows the ten-day mean dischéogdise
11 on this figure. However, the plant wouldyooé 11 Kiru HEP that were used to compute the mininmoean
12 available for less than two hours per daghéncase 12 discharge.
13 of the Kiru. 13 The first thing to note is that the MMDthe
14 As we've noted, the Treaty does not iraokmit 14 orange dashed line at the base of the figisre,
15 on the installed capacity, which, as illustshere, 15 expected, given that the firm power is resgitio be
16 leaves the pondage similarly unconstraintthe 16 dependable, therefore available at all times.
17 installed capacity were larger, the curve ldextend 17 The firm energy or power is the energgilable in
18 further out, albeit at a continually relatywéat 18 the zone between the MMD and the base dfghee, if
19 slope. 19 the volumes were converted to energy. Twevidue of
20 But the relationships here can be usédddhe 20 the MMD ensures that the firm power wouldhailable
21 pondage required for any assumed daily pgakime and 21 in most years and weeks.
22 the associated daily peak-period flow réter 22 The next observation is that the plapaciy
23 example, as shown by the arrows, if we gigktéours 23 allows for generation of secondary energh wie flows
24 of peaking, we have a peak-period flow rataking 24 above the MMD. That capacity is the bluehdddine.
25 the arrow going down -- of 146 cubic metresgecond; 25 The secondary energy is likely much largantthe firm
Page 209 Page 211
16:36 1 and reading off the blue curve, we getradpge 16:39 1 energy. The availability of the secondargrgy and
2 required of 2.8 million cubic metres. 2 its value in the power system is what justifiee
3 (Slide 23) If we were to use a differeailyl 3 selection of the installed capacity, whicthisn
4 duration of six hours, then the peak-period/ftate is 4 largely unrelated to the firm power and thergp
5 194 and the pondage is 3.15 million cubic ezetr 5 available during the dry season.
6 And note that the pondage values I'mrgjdiere 6 A significant part of the year has theilapde
7 are directly from the calculation and theyéaot been 7 flow rate higher than the rated flow ratetfor
8 multiplied by 2, as required by paragraph 8fc) 8 installed capacity. During this season, tlagimum
9 Annexure D, in calculating the maximum pondaged 9 amount of energy can be obtained with thetplan
10 that will be a general statement through the 10 operating at its full capacity. The full eafty is
11 presentation: I'm dealing with the base numfiest. 11 not required during the winter months, anat@nal
12 The relationship illustrated here showsitig 12 hydropower operator would plan for any schestioutages
13 analytically possible. This is only partloé story. 13 to take place during this flow period, whiea butage
14 We must also consider the restrictions seinou 14 would not affect the energy generation.
15 the Award that the pondage be calculatedtbase 15 Importantly, a river with a high sediméyad will
16 a "realistic, well-founded, and defensiblejgction” 16 cause some damage to the turbines duringgheflow
17 of the installed capacity and the anticipdved. In 17 period. Maintenance outages will be requiatdeast
18 this context, I'm referring to the load of fhlant, 18 for turbine inspections, but possibly alsorépairs.
19 and we must also extend this calculation to 19 These maintenance outages are scheduled duein
20 the seven-day period. 20 low-flow periods, when the hydrology does patvide
21 I'll come back to the load of the powestem in 21 enough flow to operate the generating uesipecially
22 a few minutes, when we discuss the severpplesation. 22 if a large installed capacity is selectedetam the
23 But firstly, given that the analytical retatships for 23 wet-season secondary energy.
24 pondage within a day can be well definedtekeof 24 (Slide 26) Having identified when mairgeoe is
25 what is "realistic, well-founded, and defétesi 25 scheduled, it is now important to identifyshlong
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16:40 1 a typical unit is out of service for maimance. 16:43 1 or three units at a time, that does hapgesolutely.
2 Utilities collect information about thetage of 2 But what would happen in that case, ifs®u
3 every generating unit in the systems. Thissed for 3 considering that you've got a much lower ftaie
4 system planning, but also for planning uniéventative 4 during the dry-season period, [is] that theaming
5 maintenance and replacements. 5 units would then be operating at a much higsharge
6 Three broad classifications of outagelsan 6 flow during that period so that you capture same
7 considered: forced outages, planned outages or 7 amount of energy.
8 maintenance outages. 8 So it's really a point of: you can takevasy
9 Forced outages occur at any time, antiypreally 9 units out as you want, provided that you dongiair
10 in the range of 2% of the year for hydropowiforced 10 the ability to generate the energy.
11 outage would be like getting a flat tyre omirycar: 11 But the other thing that mitigates agatinat
12 some people have them fixed at the moment. 12 approach is that, typically, power plantsehavimited
13 Planned outages are for units shut dowrepairs 13 number of staff available for maintenancel, you end
14 that are immediately necessary but can lerreefto 14 up in a situation where you don't want talbieg
15 a convenient time. This might be changimgvtiper 15 maintenance on more than one unit at a tenause it's
16 blade on your car. They can occur at ang tifrthe 16 a manpower resource allocation problem. itBsit
17 year. 17 possible and it has been done. But if yorewedo
18 But maintenance outages are those toat oo 18 that, it would work towards the position leading to:
19 a specific scheduled time, and are of mastést for 19 that that tends to reduce the amount of mtizat's
20 the discussion today. Hydropower maintenantages 20 required because you don't have as muchahlaiio you
21 vary through the life of the unit, but minoaintenance 21 of capacity.
22 will generally be about two to three weeksygar, 22 THE CHAIRMAN: If you're going to get to it, tHatfine.
23 plus the time required for draining and liefij of 23 But | would have thought it's the other weguad: that
24 water passages. Major maintenance will oeeery five 24 if you're going to not have as many unitslalke, you
25 to ten years, and will require an outageoof to 25 can't push as much water through at the siameso
Page 213 Page 215
16:42 1 six weeks. Plants that are exposed tosediment 16:45 1 you'd want to have some pondage so theatt,tbe course
2 load can be expected to have longer outagedser 2 of time, you would be able to push the watssugh.
3 because of the need for inspections and imtexpairs 3 MR RAE: No, but keep in mind you've got a fixerlume of
4 to the turbines. 4 water on a given day, and that volume is selda- or
5 A realistic plan for calculating the pogdashould 5 must equal the peak duration multiplied bydheacity.
6 therefore recognise that the available capadit be 6 And if | reduce the capacity instead of by 7%6%60%,
7 reduced by the requirement to have units anter@ance 7 then | have to increase the duration. Anckdive
8 outage. And maintenance is usually scheduled 8 increased the duration, I'm ponding for feheurs,
9 sequentially for units during the dry seasbm. 9 therefore | can only accumulate less pondagesé
10 a plant with four units, this would mean tttet 10 within that time.
11 available capacity will be 75% of the totedtalled 11 THE CHAIRMAN: Thank you. Please continue.
12 capacity for a period of several weeks dueiach dry 12 MR RAE: (Slide 27) Hydropower turbines themselaes
13 season. 13 subject to several constraints in respettieif
14 THE CHAIRMAN: Mr Rae, could | pause you therechuse 14 operating ranges. And the figure here stetypical
15 I'm wondering: in a system where you havetiplalHEPs 15 Francis turbine hill chart, what we refeasoa "hill
16 connected to a grid, are there situationgeytier 16 chart", and this is the turbine type seletedhe
17 a particular HEP, you might take more tham tombine 17 Kiru HEP.
18 offline to do repair work, allowing the otHéEPS to 18 There is a lot of information shown ois ttiagram,
19 take up the slack, if you will? Becauseifthen I'm 19 but it's going to suffice to note a few pies.
20 wondering if an assumption that there woullg be one 20 One is that the installed capacity is a¢ferred
21 turbine taken off in the course of a six-rhgoeriod 21 to as the "rated capacity”, and that's ttieggoint
22 maybe wouldn't be correct. 22 that you see here, the slightly reinforcedrbihe
23 MR RAE: Yes, and the assumption of one is hathiedeast 23 middle. The rated capacity is a fixed desigad and
24 effect on the pondage. If the plant wereedarsuch 24 a full turbine gate conditions. So the tnebjates
25 a way that an operator wanted to go in akel ¢ait two 25 are fully open and it's discharging at itcimmaim
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16:47 1 capacity. 16:50 1 determines the maximum time that the heriban be
2 The maximum power, or discharge throughttinbine, 2 operated in any day, and this limit is in dnder of
3 varies with the head, and this is the slopatbline 3 50% of the rated flow for a Francis turbided when
4 to the right side. And the maximum the tuebdan 4 combined with the minimum mean dischargest the
5 discharge follows that sloping line. 5 maximum number of hours that the plants camatp in
6 There's a maximum and minimum head liwliich are 6 a day.
7 shown upper and lower on the diagram. These a 7 THE CHAIRMAN: Mr Rae, before you move on, on tkhtle,
8 important for storage reservoirs, such asunde 8 do I understand correctly that Pakistan'stioosis
9 Annexure E to the Treaty. 9 that the installed capacity should basicadlydxluced
10 And the firm power for an Annexure E plisrthe 10 to the point of the best efficiency of thamf
11 point where the capacity limit is at the miom head, 11 MR RAE: No.
12 so it's the point where that sloping linglmaright 12 THE CHAIRMAN: Could you clarify that then for rhe
13 side meets the red line at the bottom. Fltiae' firm 13 MR RAE: No, no, the installed capacity can Hected
14 power for an Annexure E plant, and it's iredefent of 14 wherever it will be. But on a day when yawda flow
15 the hydrology. 15 rate less than the maximum capacity of therta, you
16 The turbine efficiency varies as illustthby the 16 would choose to operate at a flow rate reabest
17 curving lines in the middle of the diagraihe best 17 efficiency point for that day and determihe humber
18 efficiency point, which I've identified witin arrow 18 of hours of operation so that you're opegatirthe
19 there, is located at a discharge less trexrathd 19 best efficiency. By doing that, you're masing your
20 condition. In this example, the best efficieflow 20 energy production.
21 rate is about 80% of the flow rate at thedat 21 If you were to operate at the installapacity for
22 condition. 22 that day, you would operate for fewer howc you
23 There is also a minimum capacity limibkewhich 23 would produce less energy because you'reggiyp the
24 the turbine is subject to damages causeklebfiaw 24 efficiency and you're giving up head losses.
25 conditions. 25 THE CHAIRMAN: The reason | asked was | thougtedd in
Page 217 Page 219
16:48 1 A rational plant operator will alwayant to 16:51 1 the Memorial, at paragraphs 3.59 andthat Pakistan
2 operate the turbines close to their bestiefiixy 2 was arguing that the installed capacity shbeld
3 points. The efficiency of the turbine in thse can 3 reduced to this best efficiency point. Buttls not
4 be about 2 to 3 percentage points higherahé#me 4 the position?
5 rated condition. In addition, the lower flomie at 5 MR RAE: No, no, the interpretation is that ifsecated at
6 the best efficiency point means that the hesslof 6 that. So | would have to read precisely wies said,
7 the waterway is lower, again resulting inghler 7 but the meaning is that in this period you Movant to
8 energy output for a given flow rate. 8 operate at that best efficiency point. Itsite
9 So a realistic, well-founded and defersibl 9 impose a constraint on the installed capacity.
10 projection of the plant capacity during ting skason 10 And think about it: if you were to destitpe
11 would mean that the operator would seleatlzre 11 turbine for that lower installed capacityuy@ould
12 discharge close to the best efficiency pedth day. 12 shift the whole curve over; the whole cunauld shift
13 The discharge at this point would be belogvttaximum 13 over so that you're back to the same position
14 capacity of the unit, but the operator woukkimise 14 THE CHAIRMAN: That makes sense to me.
15 the energy potential by achieving a highdsitie 15 A related question: in actual practiset your
16 efficiency and lower head losses, albeit withnger 16 experience that turbines are typically beipgrated at
17 daily generation time. 17 that efficiency point, or does it depend?
18 Operation at this point also inherentljtds in 18 MR RAE: Yes. Operators want to hit that sweet $or
19 what's referred to as a "spinning reservalnéty" in 19 a number of reasons. One is it gives thene @oergy.
20 the power plant. It gives additional flekilyifor 20 But two, it's easier on the turbine: it'slagar and
21 the operation by being at that point bec#ube load 21 tear on the machine if it's operating at idheal
22 changes for some unanticipated reason, #m ghn 22 point. And then from the power system oerat
23 adjust its load up or down around that poitigreas if 23 perspective, they like it because it givesrttthat
24 it's at the maximum, the flexibility is gone. 24 spinning reserve capability in the poweresyst
25 The minimum capacity limit is importantthat it 25 What | mean by that is if, for examplane plant
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16553 1 somewhere else goes offline for a foregdge, or 16:55 1 reduced from 586 cubic metres per seawB8d4, which
2 whatever it may be, the power system will the@ 2 is the arrow shown here. And pondage indase would
3 a reduction of the frequency, which is liftiekers 3 reduce from 3.9 million cubic metres to 3.Hjch is
4 we see in the lights. And what will happethi 4 where you see the black arrow going theree ddily
5 plant is then, if it's operating at best éfficy 5 peak duration would increase to 3.1 hoursyevhe
6 point, it's got surplus capacity availableitso 6 previously it was about 2.

7 governor will allow it to open up the gates &crease 7 (Slide 29) So the constraints just descrire

8 its discharge. So it's giving it that flexilyi 8 imposed by the technical design of the povaartp

9 And of course the converse happens: ifrenglant 9 itself, and another set of constraints is isgabby how
10 comes on suddenly at some point to stageitgration, 10 the plant will operate within the power syste

11 there is again a reduction required and itlevtend to 11 In India's calculation of the maximum gage at
12 shift about that point, but coming back seapoint, 12 Kiru, one of the assumptions made was to migxgi
13 which is near the best efficiency point. 13 pondage by saying that the plant can opéateshort
14 So that's the ideal or where you wabkto But 14 daily peak period with the highest possilalpacity.

15 the key thing is from the plant owner's pecsipe, 15 This assumptions imposes conditions on theepsystem
16 they're making more money, because theyfrergéng at 16 that affects how the other power stationstroperate,
17 a higher efficiency for the same unit of wat8o 17 and that imposition must be reasonable for
18 they're getting more out of it. The powestegn 18 the assumption to be realistic.
19 operator gets more out of it because thallamyc 19 And | just noted that these short opegapieriods
20 service costs him money from something: dm'so have 20 are not consistent with the expected operatio
21 plants in the system to do that. So hetsgehat 21 maximise energy production from the plan&bee
22 capability. 22 they require operation at full capacity, eattihan
23 THE CHAIRMAN: Very good. Thank you. 23 rationally at best efficiency and allowing its
24 SIR DANIEL: Mr Chairman, perhaps, with apologiedr Rae, 24 maintenance outage.
25 before he continues, just as a housekeepattgm 25 (Slide 30) And recall the weekly loadvajrwhich
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16:54 1 You raised a little bit earlier on apreciation 16:57 1 | showed here, and this shows how the db#icke power
2 of our timing, and | have Mr Rae's slides ojpeinont 2 system varies through the week.
3 of me and | see that there are still a nurtdgpo. 3 (Slide 31) If we focus on one of the dayaing on
4 Under your PO18, there is a latitude for uspply to 4 to the next one, the figure here shows the fimam
5 you to vary the timing. And I'm just wonderiwhether 5 hour 72 to 96, being Tuesday in the middithefweek.
6 there is any flexibility on the part of thel/€oto go 6 The load reaches a minimum of about 36M@0during
7 beyond 5.30 to allow Mr Rae a little moretiate to 7 the early morning hours and a maximum of ab8(800 at
8 complete his presentation. Otherwise theatsy to 8 about 11.00 am, and a secondary maximum aft&&000
9 be a hard stop at 5.30 for the Court's questio 9 at about 8.00 pm. And recall this is the aldnad
10 THE CHAIRMAN: [ think we do have some latitudé/e will 10 data extracted from Northern Region.
11 try to be judicious in our own questions.t Btis 11 The duration of the daily peak is abduhaurs,
12 proceed on the understanding that there mayrteed to 12 from the increase starting about 6.00 arhécend in
13 spill over a bit beyond that point. 13 the evening at about 11.00 pm. And the bbtee
14 SIR DANIEL: Thank you very much. 14 figure, at about 36,000 MW, only operatesafehort
15 MR RAE: I'll try to be a little bit speedier,pbssible. 15 period of time.
16 (Slide 28) If the effect of maintenanc¢ages and 16 Dispatch of power plants to supply thekpsust
17 operation at best efficiency are combinedchwis 17 consider the duration and magnitude of ttad igad on
18 reasonable and defensible, then the effecipacity 18 the power system. A very short durationra or
19 imposes a limit on the pondage, which idlaieon to 19 two hours would be inconsistent with the alctiemands
20 the question you had earlier. And the aitallyt 20 of the power system, which is what we see.her
21 relationship described applies as a measkavfing 21 (Slide 32) So the values shown heretvery
22 the results. 22 clearly unfortunately -- are extracted frdra US Army
23 So in the case of the Kiru HEP, one onibutage 23 Corps of Engineers Hydropower Engineer Manual
24 reduces capacity to 75%. And if the uniesaerating 24 (Exhibit P-0302). They are by no meansietstr
25 at, say, 85% of the peak capacity, thenltve i 25 definition of the type of plant, but are gath
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16:58 1 indicative of the terminology used whestdssing 17:01 1 plant with pondage in that the amountnefrgy storage
2 plants. 2 is determined as part of the system desidre ehergy
3 Baseload plants operate almost continydasl 3 storage in a run-of-river plant will always|bsited
4 supply the power demand. These plants tyipipabduce 4 by the hydrology, and therefore is not as earent to
5 energy with lower cost or are plants that are 5 the system.

6 constrained. India makes extensive use dfptants 6 (Slide 34) It remains to be seen what@sonable

7 for baseload. 7 criteria for the daily dispatch. The Treatgk®as no

8 A peaking plant operates for a few hotithe day. 8 reference to how the plant will be used, dedanly

9 In power systems, this service is often frgmrbpower 9 reference to "peak” or "peak power plant" inaky is
10 plants with unconstrained storage, gas tagan 10 in paragraph 24 of Annexure E, which refera peak
11 diesel plants, all of which can start quiddy 11 power plant as part of a storage work.
12 operate only a short time. More recently aneeseeing 12 So in the absence of specific guidarme fthe
13 increasing use of batteries for supply topisek. And 13 Treaty, the anticipated load can refer tddhe of
14 India is also developing pump storage pléotdaily 14 the power system. And as illustrated inpifeeeding
15 peaking and for hybrid operation with soleneration. 15 slide, the peak period is expected to betabtm
16 Intermediate load plants operate fromvatours to 16 6 hours, depending on when the plant is tibpd. Any
17 12 or 16 hours in a day. Typically, they sibrt up 17 plant serving this load would be broughtmaibnly
18 in the morning and generate through the déi u 18 when necessary and then continue operatiaggh
19 the load reduces in the meaning. 19 the peak. The load would vary through thekees the
20 (Slide 33) So looking at the daily loag, can 20 demand varies.
21 allocate the various regions in the graplomliog to 21 A theoretical minimum is obtained by ddasng
22 the broad definitions just described. 22 the stacking position of the plant in thedldarration
23 Baseload is the part at the bottom, witere 23 curve, and this is something we discusséaen
24 generating plant is available through thedal/, and 24 presentation in 2024. The curve here wagoted using
25 comprises most of the energy. A run-of-riplant will 25 the same hourly demand data that were desleiarlier.
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17:00 1 be in the baseload during the wet sedsmause the 17:03 1 If the plant is placed at the posisbown here,

2 available flow rate exceeds the capacity efpfant. 2 then the energy is produced with the full citga The
3 The peak load is the small requiremettieatop of 3 result is a generating time of less than aBduhours

4 the figure, which is about 4 hours in thiggtration 4 per day, which is not very much. Howevers fiosition
5 or 6 hours if you include the secondary pethe 5 is determined with the installed capacity dase

6 illustration here is my allocation of the zenkut the 6 secondary energy and is unrelated to the ptiotuof

7 load is the actual load of the Northern Regioial. 7 the firm power and energy.

8 The intermediate load is the largest péithe 8 The plant would stack a lower positiorhwiinger
9 variable energy, and in this example provgigeration 9 generating time if the available energy wedticed.
10 of about 16 to 18 hours, with the load vagytimrough 10 And the stacking position gives the chandeand from

11 the day. In my experience, this is the mostmon use 11 the time when the plant starts operatind inti

12 of run-of-river power stations in the dry sea 12 reaches the capacity planned for the daghidrcase

13 It does make use of pondage, but in a wayidtable 13 | believe it's it about 18 minutes we have as

14 to best serve the system. 14 the ramp-up and ramp-down of the plant.

15 The purpose of examining the daily laatbiassess 15 However, as | illustrated earlier, theuatpeak

16 what is reasonable, well-founded and defémsib 16 duration of the demand is about 4 hourgrétice,

17 a projection of the HEP's anticipated lo#dk're 17 the power system dispatch operator coulckpeated to

18 trying to assess how a plant would be usealginen 18 select plants for operation during the fulladion of

19 day, both in terms of its capacity but atsterms of 19 the peak and to allow the load on each piawary as

20 how many hours of generation would be plarioethe 20 needed to meet the demand. This practicévestend

21 dispatch of the available plant. 21 the plant time to a minimum of 4 hours andid@lso

22 Pumped storage plants designed for pgaisnally 22 increase the flexibility of the power systieyn

23 allow for storage to enable operation forertban 4 to 23 increasing the reserve capability.

24 6 hours, which represents the peak duratiopdwer 24 Operation with a duration less than 4réieould

25 planning. Pumped storage differs from aafiriver 25 require the system operator to stop andrsialtiple
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17:04 1 plants through the period of the peakgctviaould be 17:07 1 it has the units of megawatt hours.
2 technically disruptive to the power supply and 2 The demand line is the hourly load from pinevious
3 administratively difficult. 3 slide, which, if you sum them, also comes,#®38
4 (Slide 35) So we'll come back to the igsow of 4 because we've matched the averages.
5 the appropriate dispatch of the weekly pland I'd 5 The energy storage that's required isrtli@mum
6 like to discuss the effect of weekly operation 6 difference between the firm power mass cuneethe
7 the required pondage. 7 demand mass curve. In this case, the maxiowmes out
8 This is important: as pointed out by mjjeagues 8 to about 140 MWh, which occurs on the thirg dathe
9 earlier today, post-Baglihar projects congiddry 9 week after the weekend, when the demand vgitigl
10 India have assumed a significant weekly pgada 10 lower. Energy in megawaitt hours can be ates¢o
11 accumulation by adopting paragraph 15 of AoreeD as 11 reservoir volume by noting that the firm powe
12 a design criterion. Effectively they're guiogy 12 51.83 MW corresponds to the flow rate of 4&8bic
13 a minimum mean discharge in paragraph 15tedhaving 13 metres per second. The ratio then givestabou
14 no reference to firm power. 14 0.47 million cubic metres.
15 My purpose here is to explore what poadag 15 This is the pondage that would be reduiirthe
16 actually required when considering the |o&ithe power 16 plant were operated on a unit-load basisrevtie
17 system within which the power plant is opedlat 17 plant output exactly matches the system ddman
18 (Slide 36) So if we return to the wedklyd curve, 18 The theoretical pondage for weekly openatith
19 which is the relevant system, there is alsmal 19 the actual power system load is thereforedimited.
20 difference between the energy demand on vegskahd 20 And this is a reflection of the minor diffece in load
21 weekends, but every day has a similar patt&nu that 21 [in] the Northern Region Grid between the kezel and
22 reinforces that we are, to a large degreatures of 22 weekdays.
23 habit, on aggregate, and we tend to followthe same 23 From a power system perspective, it'sarable
24 activities daily. 24 that a plant would be used to supply poweactordance
25 (Slide 37) If we look at the Kiru cases ean scale 25 with the demand. And if there was a requéneinto
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17:06 1 that same demand to match the averaggyeokethe Kiru | 17:09 1 reduce generation on weekends to impouaterior
2 HEP by setting the average of that equaléditm 2 weekdays, then other power stations wouldebaired to
3 power, which is essentially what is statethaAward. 3 operate during the weekend to compensatesvhising
4 A plant could, in theory, be designedditofv this 4 from this plant. This would be sub-optimal fioe
5 pattern precisely, with the load varying bjuating 5 overall system investments and may actuatisezse
6 the number of turbines operating and the dgpafc 6 the overall energy production cost. So wititeay be
7 each turbine. We did refer to this as a loait 7 a decision that could be made, it's not an@mically
8 approach, which may have been applicablerfes@ated 8 sensible decision, and therefore not a reabsie.
9 grid system. 9 (Slide 39) | come then to the Excel spsbaét that
10 In our analysis, however, we assume thérbe 10 was provided to us.
11 a daily peaking imposed on top of this cuageywe've 11 (Slide 40) The calculation displayedahalysis
12 discussed in the previous parts. What'stefést 12 performed by India for the Kiru plant. Urtiarately,
13 here is how much pondage is required to ertablfirm 13 this spreadsheet does not provide the rdéidoathe
14 power to be distributed according to the Idehand. 14 computation of pondage. The load dispatttutzion
15 We can superimpose the daily pondage whemae 15 is done manually, without relying on formutadogic
16 the effect of the weekly pondage. 16 embedded in the spreadsheet itself. Thenugstr
17 (Slide 38) The required weekly pondagelmfound 17 decide how much of the weekly flow volumel \vé
18 by using a simple mass curve. And all this the 18 discharged in each of the days, and thigwelis then
19 running sum of all of the demand in the casecand 19 divided between an e-flow and a daily blading,
20 the inflow in the other case, and this istgrehown 20 with the power station operating at the ratedt flow
21 on the figure. 21 rate; that is, at the installed capacity.
22 The firm power is for the Kiru plant,ige about 22 For application, the user is requireddtermine
23 51.83 MW. So you're accumulating 51.83 MW pmur, 23 the daily distribution of the available flewlume
24 resulting in a total of 8,707 MWh at the efithe 24 externally, and the hourly load is then dalimd, also
25 cumulative power on the vertical axis is ggeso 25 externally, with no embedded formula, so that
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17110 1 pondage does not go below the DSL in any.hThe 17:13 1 4 to 12 hours of operation per day, ctesisvith the
2 computation is to select the number of minates 2 discussion earlier today. And the figureergrow the
3 seconds of operation that will release theired 3 weekly use of pondage, the energy productiordpy,
4 daily volume. 4 and the flow variation through the week.
5 Conditional formatting has been used émtidly 5 Note that this operation gives exactlysame
6 instances where the water level goes below8lg but 6 energy as the version given in the originatlehp
7 the spreadsheet does not have the abilitat@m 7 although some gain would truly be possibleabse of
8 adjustment other than by the user. 8 the lower head losses and better efficieffdyese
9 The approach of summarising the calculatio 9 factors are not accounted for in the model.
10 a spreadsheet form can be useful to illustrat 10 (Slide 42) As might have been expecfdtigiload
11 importance of the various parameters. 11 is equally distributed through the week,ghadage and
12 (Slide 40) When we have taken the sheeiged by 12 operating time is exactly as shown in thides|
13 the Court, and it was populated with the @at&iru, 13 earlier, based on a simple analytical retetiip.
14 and with an assumed operating mode, on exdigmnof 14 4 hours daily operation requires pond#Hge
15 the results, it's apparent that the undeglyin 15 3.5 million cubic metres, 8 hours requirésghd
16 assumption was that paragraph 15 is a gowgdasign 16 12 hours requires 2.1. This compares withveiue of
17 criteria. This is apparent when one exantinesveekly 17 10.1 from the analysis by India, which wasadly set
18 variation of the pondage and the distributibanergy 18 out to maximise pondage without practicalst@ints on
19 among the days of the week. 19 the assumptions.
20 As shown in the figures here, the weeksnged to 20 (Slide 43) The spreadsheet was also tedjtis
21 accumulate pondage close to the limit of vidat 21 include the parameters identified as beileyaat to
22 permitted by paragraph 15. And the assatietergy 22 the calculation. And this won't be very cldait the
23 production is heavily weighted to the weelsjayith the 23 document has been provided to you.
24 weekend daily production being about oneltbfrthe 24 These include the number of generatirits on
25 weekday production. 25 outage, the number of units available, thst be
Page 233 Page 235
17:11 1 Dispatch is also unreasonable, witkk giration of 17:14 1 efficiency point discharge, the minimumbine flow
2 one hour or less on the weekend days, and only 2 rate, the ratio of weekday to average daigrgy; and
3 2.75 hours on weekdays. The dispatch asstmagsant 3 a provision to set the minimum practical daaking
4 operates at full installed capacity, with dfuatments 4 time.
5 for turbine availability or efficiency. 5 The spreadsheet defines the timing ofitily peak
6 As discussed earlier, the dispatch cauiti 6 by assuming that the plant could be use ®etlening
7 assumed are not reasonable given the actiabdtion 7 peak, stopping at 11.00 pm. The number d&§ dai
8 of demand through the week. The sheet ireficat 8 generation hours is computed and used toddbgl
9 an impractical dispatch with abrupt but sipedks, and 9 plant on or off for the selected number ofrsou
10 the operation would be extremely disruptivedispatch 10 Note that the analysis was modified ® us
11 by requiring that other plants stop and s$tart 11 contiguous hours, rather than requiring manua
12 accommodate the short generating periodablail 12 adjustment to the minute and second as iartgmal
13 The conclusion is that this operating enads 13 sheet. This was for simplification, for dtwation,
14 selected to maximise pondage, without angideration 14 but it is also a practical step.
15 of the practicalities of operation within {hawver 15 The time when the peak occurs duringitheis less
16 system or the characteristics of the plant. 16 important than the duration of the peakhéftime is
17 (Slide 41) So we used the same spreddshee 17 the same on each day then there is no effeitte
18 compute pondage under other assumed openatidgs. 18 pondage calculation itself.
19 This was presented in Appendix E to the St:&drase 19 A factor was included to set the weelelagrgy
20 Memorial. In these options, the daily loaabvassumed 20 larger than the weekend. And by allowingwieekend
21 to be equal through the week, as is indicayeithe 21 energy to exceed the daily average energge thias
22 load curve data for the Northern Region Gkide varied 22 an increase in pondage relative to the etpib
23 the number of operating hours and the dayistrate 23 assumption in the previous slides.
24 a range of conditions. 24 We have established the variation inggnbased on
25 The most practical options would be mriinge of 25 the actual load curve. However, this adjesins
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17:15 1 small because the Northern Region Gridecshows 17:18 1 to flow volume, and peak flow to powertlaes context
2 a very small difference between weekends azekdays. 2 requires. This is achieved using the plarfopmance
3 In the case of a six-hour daily generatiba 3 characteristics, and input such as efficiency,
4 weekly load curve increases pondage from 3lBbm 4 generating head and fluid properties.
5 cubic metres for equal loading to 3.36 forweekly 5 Operation of the plant is important, asffiécts
6 load curve. 6 the time during which the energy is availaiiieany
7 Any of the options described here abidénhby 7 given day and can be dispatched as poweweAs
8 constraints in paragraph 15 but they do noptad 8 noted, a run-of-river power plant will typitsabperate
9 paragraph 15 as a design criterion. As | ioeed, the 9 from a minimum of about 4 hours up to perHEpsr
10 weekly demand curve shows clearly that thekesed 10 16 hours, depending on the energy avail®lerter
11 energy production requirements are closkaa@émand 11 operating times would not be reasonablelotp
12 on [weekdays], albeit somewhat lower, andetigeno 12 dispatch in an integrated power system wjihak of
13 logical reason to impose a significant déferation 13 4 to 6 hours a day.
14 in the production, other than the desire &@imise 14 An assumption required at this step ismiuring
15 pondage. 15 the day the plant will operate. In the ehid
16 The pondage computed from the originedagsheet 16 assumption will not change the pondage, gem/that
17 was 10.1 million cubic metres because itidetl a flow 17 a consistent daily dispatch schedule is Vil for
18 variation close to the limits of paragrapheven 18 each day of the week.
19 though the actual load of the power systees thot 19 The various inputs and parameters caoivdined to
20 justify this variation. 20 give a pondage required using a rather sistptet, as
21 (Slide 44) The figures here illustrate Wariation 21 illustrated here. But importantly, the keput is the
22 of the pondage through the week, and thelision of 22 weekly load curve, which is the Northern Redbrid,
23 the energy with the adjusted sheet. Thegmmd 23 with a modest difference between the avensgkday and
24 fluctuates daily, with the minimum being abaero, 24 average weekend loads. As such, this isensgay
25 which you see on some of the days: days 3and 25 analysis that is based on the reality ofdhd for
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17:17 1 I think. Most of the variation is duethe daily 17:20 1 the power plant.
2 variation in the power, which is based onhgiurs of 2 This is a very preliminary model, penduagious
3 generation in this example. 3 checks to ensure valid results under all ptessi
4 The energy plot simply shows that the potidn 4 operating conditions. However, the exercies that
5 varies slightly among the days, as indicatethb 5 a simple model, based on the analytical plasi
6 Northern Regional Grid load data. So the@ner 6 outlined today, can be used to estimate pantaged on
7 production here matches what's in the loachaeim 7 load, capacity and generating duration.
8 The variation varies day to day, and &dgisting 8 (Slide 46) Coming back to the question of
9 the peak capacity with a fixed daily generatime. 9 Professor Minear earlier today: Baglihar.
10 (Slide 45) A simplified spreadsheet dap ae used 10 On the left-hand side is the load cupresided by
11 to compute the pondage, including the effetthe 11 India to the Neutral Expert for Baglihar. o8k curves
12 weekend-to-weekday variation, and the howahjation 12 were taken from one day early in Decembe# 260
13 within a given day. And this is a quick miode put 13 they're slightly out of the period that wéested
14 together for this presentation. It just satte key 14 here, but in the vicinity.
15 inputs we have, which is the load in the posystem 15 On the right-hand graph, I've plottedgbquential
16 supplied by the plant. This should follow tiorthern 16 weekly load alongside the average 2004-20@season
17 Regional Grid system load; that appearscolamn with 17 load that we've used for the computationsepreed
18 data. And it's adjusted to the average ¢émpehl to 18 today. There was a difference in the dadlgiqs, with
19 the firm power for the plant. And firm powsrof 19 the evening peak being about the same bundineing
20 course determined from the MMD. 20 peak being smaller. The difference may heetdu
21 The other key input is the charactessticthe 21 seasonal changes in load weather, or pesuaps
22 power plant, including its installed capaeibd 22 unknown characteristics of that specific week
23 associated rated discharge. And the poridage 23 When the Kiru HEP pondage is computedHisr
24 determined from the flow volume availabletfoe load 24 one week, the total pondage requiremené& illion
25 variation, so the methodology must convennfenergy 25 cubic metres, rather than 3.32 million cub&ires
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1721 1 which we computed with all other paransebsing the 17:24 1 applied paragraph 15 of the Treaty.
2 same. The difference is because of the nhixaak 2 PROFESSOR MINEAR: So does this take us backetisgue
3 variation, and illustrates the natural vatigbdue 3 that Sir Daniel raised earlier about the apitbon of
4 to load uncertainty in a complex power systémithis 4 paragraph 15, and how paragraph 15 is apiplitdls
5 case, the difference in the pondage is less%Bo from 5 context?
6 the average load curve calculation, and mowfei than 6 MR RAE: That's correct. And the interpretatidrthe use
7 the value of 10.1 million cubic metres complug 7 of that, | would leave to Sir Daniel. Buttlsthe
8 India. 8 context. And certainly going back to the désions we
9 The small difference in the estimate wbemparing 9 had around pondage in Baglihar, the NeutrpeBxwas
10 an average load curve with one specific vileeKkrates 10 clearly wanting to apply paragraph 15 asragny
11 that there can be some variability becausieeof 11 design criterion.
12 natural variability of the load. However, 12 And as | illustrate, when we do the asialyith
13 paragraph 8(c) of Annexure D of the Treapliap 13 just the power, we're coming out with numpigrshe
14 a 100% safety factor to the amount of thedpge 14 case of Kiru, around 3-point-something. Wjetire
15 estimated, which accounts for these mindemdihces in 15 applying paragraph 15, you're coming up witmbers in
16 the computation and for the variable inpdithe load 16 the order of 10. So two thirds of the amaimondage
17 curves. 17 is coming from the use of paragraph 15, wirioim
18 What is clear is that a very differerdaurve, 18 an interpretation standpoint they will comir@m But
19 taken more than a decade earlier for ondfepeeek, 19 for me, looking at it from a calculation gestive,
20 does not produce a major difference in thelpge. The 20 it's not consistent with what we see in theegr
21 use of the average load curve, as we haveagyed, is 21 system.
22 consistent with the approach in the Treatyetoerate 22 And we don't see -- the Baglihar linthis blue
23 an averaged value of the MMD for computatibthe firm 23 line in there; there's the gold one on toivive
24 power, as opposed to performing calculationsne 24 have. And it has a different character dliea bit
25 specific week in the record. 25 of a weekend and weekday difference, bstribi
Page 241 Page 243
17:23 1 I don't know if that answers the giaesyou had 17:26 1 producing a significantly different amoohpondage.
2 earlier. 2 That, to me, is a bit encouraging: it sbéhat the
3 PROFESSOR MINEAR: Thank you, Mr Rae. I'm stitlia 3 methodology is reasonably robust, that youateamge
4 puzzled that when the Neutral Expert in Baglih 4 the load curve and not come up with a draralific
5 calculated pondage, he did, in his determonati the 5 different answer. And that's valuable iroi right.
6 load, perceive a lower load during the weekehen the 6 But this is doing a design based on the dsif i
7 weekdays. And I'm not sure | see how thatenciled 7 rather than a hypothetical assumption, wtsdio iapply
8 with what you said in this last slide. 8 some other criterion.
9 MR RAE: Well, the truth of the matter is that theutral 9 PROFESSOR MINEAR: Thank you, Mr Rae.
10 Expert entered the calculation assuminghbatould 10 Just an observation: if we do decideittsat
11 apply paragraph 15. And then he set abalgtermine 11 useful to have the logbooks for Baglihar yod provide
12 daily peaks, within that general distributfoom 12 an analysis of the actual operation compiarechat
13 paragraph 15, corresponding to the timinidpefpeaks 13 India projected, it would also be useful dwéa
14 in these diagrams. 14 a projection of what you are projecting bamegour
15 So there was an underlying assumptidan tha 15 methodology that you're using in Kiru todténg
16 paragraph 15 applied as the overriding priboluc 16 scenario 5 | think is probably the most apt.
17 relationship of the pondage. He only us&tthsay: 17 MR RAE: Yes. Well, the logbooks don't give ajpction.
18 well, there's a peak around 7.00 in the mgrrso 18 SIR DANIEL: We don't want to talk about the loghs.
19 I can have 7.00 in the morning some time,sapdak 19 | just want you to understand.
20 around hour 20, | can put some at hour 2@d then 20 PROFESSOR MINEAR: Yes, this is just an obseovatif
21 he adjusted the duration of those a little bi 21 something that would be helpful to me. 8on't want
22 And the difference between what Indiaatid what 22 to go further than that.
23 the Neutral Expert did had to do with thigtd 23 With the Chair's permission, just onesotijuick
24 difference in the timing of those two peaksit the 24 observation. | understand the calculatiansdid for
25 underlying assumption of both was the saha:they 25 Kiru and the five different scenarios, as parad to
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17:27 1 what India provided to Pakistan. Butiftteresting 17:30 1 some synergy between them, you're aceafr that
2 that | think although India projected a maximpondage 2 synergy going forward. And then you're pradgc
3 of 20 million, 1 think million cubic feet or ittion 3 an optimal additional plants of the new plgits
4 cubic metres, it only designed for about tHet. 4 the existing plants, so that you're able toimise the
5 MR RAE: Yes, paragraph 8(c) includes the doubliBg as 5 cost of production and investment in the feitur
6 | stated earlier, any of the numbers I'm prisg 6 So whatever we do looking to the futurkdsed on
7 today are the numbers from the raw calculabefore 7 forecasts. And you know yourself, we don'bdty one
8 the doubling which is included in paragrapt) 8Go 8 forecast; we do several. But then you'requtojg the
9 when | say 10 here, that is doubled to givin2Beir 9 different generation expansion plans forward| each
10 actual documentation. 10 of those we're coming back and computingsé foo.
11 PROFESSOR MINEAR: Yes, | understand that. Baglieve 11 But the plant that you have today is avadlaiblthe
12 that when they showed the actual size obpiegating 12 system and valuable to the system based esdhomic
13 pool, apart from what they calculate as marmnpondage, 13 analysis of that day.
14 it was roughly half of what they calculatbeyt could 14 Now, the other thing to remember is itsat
15 have, which raises a question in my mind hdrethey're 15 capabilities are being utilised in the syséertie
16 truly trying to manipulate to maximise ponelag 16 time you bring it in, and it has value, andill
17 MR RAE: | can't comment on their rationale fome of 17 continue to have that value in the futurexd #hese
18 this. I'm just looking at the evidence ofantve see, 18 systems do evolve, but they don't changeugfro
19 as we calculate it ourselves. 19 step-changes; they're gradual changes. kantspgend
20 PROFESSOR MINEAR: Okay. | don't want to belakibat 20 to evolve, and you may change your operatilitie
21 point. Thank you. 21 bit. But the investment is still valuabld)atever
22 THE CHAIRMAN: So, Mr Rae, we have several quesiwe want 22 itis.
23 to put to you and we have limited time. Your 23 PROFESSOR BUYTAERT: Thank you.
24 presentation has been very clear, and mygesense 24 Another question relates to the load esirv
25 is you probably don't need to run throughrgaummary 25 Indeed, you showed very nicely the load cofube
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17:29 1 points. Although we do have the slidehere are 17:32 1 entire Northern Grid, but of course thedame is
2 particular issues there you'd like us to famusthat 2 calculated on the load that will be assigoethat
3 would be fine. 3 plant.
4 But let me first go to Professor Buytasith his 4 And clearly the variation in the overahdand is
5  questions. 5 one factor, but there's many other operatifawabrs
6 PROFESSOR BUYTAERT: Thank you, Mr Chairman. Amahk you, 6 that come into play, including the distribatigithin
7 MrRae, forindeed a very clear presentatitre got 7 that grid, but increasingly you're also actimgrfor
8  quite a few questions, but I'l try and bedise. 8 the variability in supply. And there we'réntting
9 Let me start with one that | asked eattier 9 particularly about renewable sources: winthirso
10 Dr Miles about how to take into account antyrie 10 | think the statistics you gave at the sthdw that
11 changes in the entire system, given thaverage 11 that's a very substantial part of the sufigy needs
12 plant will be around for several decadesn yZai shed 12 to be compensated. And hydropower of ccussethe
13 some more light on how you would go aboubanting for 13 advantage of being extremely flexible, onghefmost
14 those changes, and the implications for éteel of 14 flexible types of production.
15  pondage? 15 Could you see that that's not playingl@in
16 MR RAE: | can give you a general perspectivéhis) and 16 India's calculations? Or should that bertakt
17 thatis that in doing generation expansianiging, 17 account when you look at daily and weeklyaiams:
18  we're always looking at the power systent esists 18 again, that link between the overall regidoatl curve
19 today and how it serves the load of today. 19 and how a load curve is assigned to a phatiplant?
20 We then have a projection of what thel ledl be, 20 MR RAE: We have to separate the load curve gidéia
21 which will include, potentially, a changetiie load 21 demand of the system, from the producticeneigy.
22 duration curve to some degree. And fromghajection 22 And what you're alluding to is how you getite idea
23 we then look at what marginal plants you Havadd to 23 of hybrid operation of hydropower with emegi
24 the system so that the marginal plant changes 24 renewable sources; solar and wind, predortiynan
25  the capability of the existing plants. Sthére's 25 The key factor there is to consider whahtésrble of
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1733 1 hydropower as an ancillary service pravidehose 17:36 1 But the end of the demand is about theesatrabout
2 energy sources. 2 11.00. So your hydro generation is then aatnated
3 Hydropower does have a role, and it'sséulisole. 3 between 5.00, when the sun is starting toogendand
4 But we have to recognise that run-of-riveljguts 4 11.00, which is about six hours. So yourhsidrs of
5 actually have a fairly limited capability to dybrid 5 daily generation that | talk about is in thatiod.

6 operation, primarily because the amount ofgne 6 So you're still using it, it's still a valund if

7 storage is limited by the hydrology. Quitesmgrom 7 you've got pondage for six hours, that's wigetére

8 the pondage, energy storage is limited bydigdy: 8 using it.

9 you can't get more than what's available énpibndage. 9 In the dry season, you're getting somélanc

10 In the summer period, during the highwfleeriod of 10 benefit if you operate that plant continughliring
11 the year, run-of-river hydro has no energyasgfe 11 the day. So there's -- I'm a bit disconriehere, but
12 available to you, so it doesn't provide amgilkary 12 there's several revenue streams availabteyfoid

13 benefit to the solar. So some other plahtt]are 13 operation of hydro.

14 operating provide that energy storage comgeno 14 One is the energy shifting, and thagssik-hour
15 solar in the summertime, in the high-flowipeyand 15 evening peak that you can get money out of.

16 that same plant is still available in the pleyiod of 16 The other benefit is to give spinningeres

17 the year, when, granted, there is more soktable 17 capability and frequency control capabildy t

18 in the dry period than in the wet. 18 complement the solar. But in order to ghat tthat
19 But still, if you look at the whole-systéasis, 19 hydropower plant has to be operating atdngestime as
20 hydro is not the only solution to this. Ambat we're 20 the solar and you have to have a certain anaiunydro
21 seeing in other systems is a lot of exparisitine use 21 operating continuously during that periodider to
22 of battery energy storage and the use of pdreforage 22 get that benefit, and that's the one of faqu
23 as being a much more flexible use of enaigage than 23 control. So if a cloud goes by, you getduotion of
24 what is run-of-river hydro. 24 solar and you get little fluctuations in gever
25 Run-of-river hydro, whatever the hydrglag) of 25 system, and your hydro can react to thosejged it's
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17:35 1 that day, that's your maximum energy g&yres that 17:38 1 operating.

2 hydrology. So it actually has a very smajpaot when 2 And what that will tend to do with run-afer is

3 you start talking about thousands of megaveditsslar 3 mean that you want to bring them on when difer s

4 entering the system. 4 starts, keep them operating for part of the dad

5 Keep in mind that in India there is maokas 5 whatever pondage you can accumulate youdhdigie in

6 generation capacity now than there is hydregppand 6 the evening, but you will have had a contirsuoart

7 there's no way that the available hydropower c 7 plus a block at the evening, and that wilalty

8 integrate all of that solar; it's just not picglly 8 reduce the net amount of pondage that's estjuir

9 possible. 9 PROFESSOR BUYTAERT: The point I'm trying to madeéhat
10 PROFESSOR BUYTAERT: No, but it can contribute -- 10 you focus a lot of attention on the smootltagof
11 MR RAE: What India is doing is they're investlagge 11  demand, particularly between weekdays antteveis, but
12 amounts into pumped storage, and pumpedstisahe 12 | can see certain situations where indeeddbéional
13 more flexible part because (1) it consumessthplus 13 of solar power, and particularly wind, might,
14 storage at the middle of the day, enablihgrgplants 14 example, induce stronger variations on a lydssis,
15 to remain in operation in the base; ancdeihth 15 which | can imagine India might want to ugdrbpower
16 dispatches that into the evening hours. 16 as a way to account for that variation aitichsted
17 Your pumped storage plants will tenda solar 17 a weekly or multi-day accumulation and redethgt is
18 system, where you have this sort of a pelak daring 18 not reflected in the regional demand curve.
19 the day, which produces -- the rest of ttetesy drops 19 MR RAE: The requirements for multi-day storagermergy to
20 down the middle. We did provide you a figure 20 complement low periods of wind or low periodisolar,
21 illustrating that in our presentations in 2&@m the 21 that's beyond the scope of what projectslodan
22 State of California and it's in the record. 22 a run-of-river sense. There's simply noughenergy
23 But what it means is that the peak witidt to be 23 storage available, especially for a largarsgystem,
24 provided by the solar, the daytime peak,itwl 24 which you now have in India.
25 then move all of the hydro generation inekiening. 25 PROFESSOR BUYTAERT: Good. Thank you. | thitikdave
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17:39 1 that question -- 17:42 1 water and Pakistan made a counter-suggeriti
2 MR RAE: | recognise that ideally one looks angssavell, 2 a release table of water. The method they the, is
3 hydro can do everything, but it can't. 166 g very 3 that still Pakistan's position of how thatlseshould
4 limited capability. And the part of hydro tias 4 be calculated, or has that position movedrreshe
5 a significant capability is building out therpped 5 Baglihar Neutral Expert proceedings?
6 storage projects, which are built -- Snowy kains 6 MR RAE: Well, we've moved on position, becauseafrse
7 | think is 12 days or something of storagés duite 7 we have your own Award, which has changed itiond.
8 long: it's over a week of energy storage beinti in 8 So we're trying now to interpret the inforroati
9 with a couple of thousand megawatts. Anddtigli 9 provided in the Award with what's in the Tgeato that
10 working towards the same thing. 10 we present basically what I'm saying todaat that's
11 DR BLACKMORE: $12.2 million worth. 11 the load of the system, and you've ruledttieatoad
12 PROFESSOR BUYTAERT: Good. In the interestmoiti I'd 12 is important, so we've included that; theegius the
13 like to move on to another question. 13 seven-day pondage. And we've allowed fodiky
14 | think when referring to what Dr Mileentioned 14 pondage, or the daily fluctuation withinsitibject to
15 earlier, | think he used the world "entitleti¢o 15 a block loading, which is similar to what ilntias done
16 refer to paragraph 15, as if India might tltled 16 in the past. But we are just conditioningatying
17 to make maximum use of those boundaries. 17 that it's got to be within the realm of wisat
18 In your analyses, have you done a cdlonlar 18 physically reasonable and practicable fop\agy
19 seen how far India could push? For exanifple, 19 system.
20 they really would want to design a synthetic 20 And in a major power system, can you imagomeone
21 a hypothetical load curve that maximisesctieulation 21 saying, "l want to bring a plant on for ormaihof
22 of pondage only within the limits of paradvd®, for 22 1,000 MW"? It just doesn't happen that way.
23 example, for Kiru, what would be that voluafenaximum 23 PROFESSOR BUYTAERT: Thanks.
24 pondage if it were only to be constrained by 24 One last question, going slightly backtat
25 paragraph 157 25 | mentioned earlier, but also taking the USEA
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17:41 1 MR RAE: Well, this is the number that comas which is 17:44 1 definition of "firm power" as all abouethgreed
2 10-something. And actually | think the spieraebt 2 portion of the load requirements that areypain that
3 you gave doesn't quite go all the way to itiné.| So 3 power plant.
4 something in excess of 10 million cubic metoesnpared 4 What kind of evidence -- and perhapsritse
5 with the amount of 3-something for the actoatl 5 a question to your legal colleagues -- buttainaount
6 curve. 6 of evidence would India have to provide tovghoein
7 PROFESSOR BUYTAERT: | think that 10 is what evetity 7 some ways they can say it's simply what thatpl
8 they built. 20.22 | think is what they -- 8 operator has agreed will be dependable pantee t
9 MR RAE: It's not built yet. 9 provided. How much evidence needs to be gealfor
10 PROFESSOR BUYTAERT: Let me have a look at thelvers. 10 that agreement of what the role of that $ioguiant
11 MR RAE: They come with 20, because they do theust 11 will be in that broader grid, taking into eaat, for
12 calculated, then you double it, giving yoaifiesy -- 12 example, a desire to compensate for renegjasevell
13 PROFESSOR BUYTAERT: Yes, India's pondage is20.2 13 as variations in the demand?
14 isn't it? 14 MR RAE: Itis important to realise that the Nhantn Region
15 MR RAE: Yes. 15 Grid does not include only this Indus Wassistem.
16 PROFESSOR BUYTAERT: But | can imagine that yao tweak 16 The Indus Waters system is actually a snaatlqf the
17 the hypothetical load curve further to inseethat 17 total generation of the Northern Region Gf&ah to the
18 number of pondage without being outside ef th 18 extent that they're building in other renel@ab
19 boundaries of paragraph 15. 19 energies, which tend to be further south lmse#'s
20 MR RAE: A little bit, because they are effecljvasing 20 more appropriate from a climatic standpgiotj need to
21 paragraph 15 as the design criterion. ey, are 21 have energy resources close to those forgimanthe
22 more or less at the limit of it. 22 load of a solar plant.
23 PROFESSOR BUYTAERT: Okay, yes. Thank you. 23 You don't want to put a solar plant soimene here
24 Yes, staying with Baglihar, in the BaglitNeutral 24 (indicating), with 1,000 or 2,000 MW, whichthe scale
25 Expert proceedings, India proposed a tabtelefise of 25 they're going, and then to try to put in ot
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17:45 1 1,000 km away that are going to try tovjate the 17:48 1 I'm not myself overly familiar withahissue. And
2 ancillary benefits, because by doing that,rgou 2 if | was to just base my thoughts on the &g, it
3 building in tremendous additional transmissiosts to 3 seemed like you opened the gate and the flates and
4 connect the two of them, and it's just notgitally 4 the turbines start turning; and you closed #ings
5 practical or economically sensible. 5 stop. But | understand that that's perhapsiyv
6 So in terms of what information would berd, the 6 simplistic.
7 information is: what is specific for the povetation 7 Can you say a few words about why youkttinat
8 and how it reacts to the load itself. Butlthe 8 amount of time is a significant factor tha¢deto be
9 within the context of the overall load -- agaie're 9 added into the calculations.
10 not isolating and saying that this one pthrgs 10 MR RAE: | would start by saying it's a secondary
11 everything for the system. It does a pathef 11 tertiary factor anyway. But what it meanthat the
12 integrated load in the whole system. Sbliais 12 plant can't actually go immediately zero@% load in
13 a certain amount of power and energy capaliits 13 zero seconds. That doesn't happen. Intgffee are
14 ability to supply that within the overallltelis how 14 able to start turbines in a matter of a fewutes, to
15 it operates. But it has to still operatehimitthe 15 go from zero to full load. But you typicalkon't want
16 constraints that it has locally. It's ndlank sheet 16 to start them all at the same time, becaoségve to
17 that you get to start with here. 17 manage fluctuating pressures upstream iwderways
18 SIR DANIEL: If it would be helpful -- ProfessBuytaert, 18 and the like. So there are various techngsons
19 you indicated that perhaps that was a queatsm for 19 why you want to stretch that out a little bit
20 legal colleagues. We'll come back to thatcdiwow. 20 That's for the plant itself. But whewdimes to
21 PROFESSOR BUYTAERT: Great, thank you very much. 21 the load -- if you could bring up the daihad
22 Good. | think Il leave it at that. &tk you. 22 curve -- you can see the load varies ase/ou'r
23 THE CHAIRMAN: Professor Minear. 23 increasing. And there's 10,000 MW per st#pgup,
24 PROFESSOR MINEAR: Just one quick question. theee other 24 but still, you would tend to start the uritta
25 hydropower plants in the Northern Region #ratnot 25 minimum discharge, and it then starts supglife
Page 257 Page 259
17:47 1 subject to the Treaty constraints, so tdaeybe 17:50 1 load. But then as the demand in the systereases,
2 operated more flexibly than the plants thatsabject 2 you let the load in the plant increase. Sollibws
3 to those constraints? 3 the load up until it reaches the amount thatwant to
4 MR RAE: Yes, there are. And | would refer to Mehar, who 4 discharge or generate out that day.
5 could give you more detail on those. Buteher 5 So there's going to be a natural poifbad
6 certainly are, on other river basins thatratepart 6 following, followed by uniform set point, follved by
7 of the Indus system. 7 a load following on the reduction. And thends to
8 SIR DANIEL: I think again that we can come backhat 8 round out the generation.
9 tomorrow, because in our Memorial in the Hiisase we 9 It's not the biggest effect on pondagdeto
10 gave quite a detailed description of theargiSo, 10 honest; it is secondary.
11 Professor Minear, we'll certainly come badtk those 11 THE CHAIRMAN: That's what I'm getting at: how teaal is
12 details tomorrow. 12 it really in the bigger picture of determigipondage?
13 PROFESSOR MINEAR: Thank you very much. 13 MR RAE: It's just conceptually we're offendedthig idea
14 MR RAE: And keep in mind, any pumped storaggeptdoeing 14 that you've got a plant that comes on andcatgefor
15 considered in India is outside of the rerhthis 15 less than an hour at however many hundreaegawatts
16 Treaty altogether. 16 instantaneously, and someone presentingshat
17 THE CHAIRMAN: So, Mr Rae, just two or three qtiess from 17 realistic. In the way we're saying that @ctpns
18 me. 18 must be realistic, well, let's make them.thftd that
19 Ultimately, in the dispositif as Pakisfaesented 19 means you don't have this kind of abruptsstep
20 it to us, and as might be revised tomorrbarg's 20 THE CHAIRMAN: Turning to a different type of fiax,
21 a sense that the Court might indicate fat¢tasneed 21 | think earlier in the presentation you iradéd that
22 to be taken into account. One of those fadto 22 transmission over long distances is an isgen you're
23 ramp-up and ramp-down time, which you digassing 23 engaging in a grid. As one of the factors simould be
24 refer to in your presentation. | think yeferred to 24 taking into account when thinking about pgegas the
25 18 minutes as one possible period of time. 25 distance of the HEP from the grid, or frommestHEPS
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69 (Pages 257 to 260)

Trevor McGowan Amended by the parties



Day 1 -- Hearing on the Second Phase on the Merits

ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G & THE INDUS WATERS TREATY 1960
Monday, 2 February 2026

1751 1 that are supplying the grid, something &fso should 1755 1 calculating pondage. And of course therGgill want
2 be taken into account, even if a lesser facr is 2 to be sure if it does something of this typenot
3 that not the case? 3 excluding factors that should properly be inithe
4 MR RAE: | would leave it to our legal team. Blé Treaty 4 ambit of how one might attempt to calculate th
5 doesn't say anything at all about transmission 5 necessary pondage.
6 | made that comment only in the illuswatthat 6 So I'm just speculating, without any knedge as
7 you don't have all of your solar in one plauga your 7 a hydro engineer, what those factors mighabd,
8 hydro you think is working in hybrid with i¢ated 8 encouraging you to reflect on it overnightvedl for
9 very far away, because you've got to generate 9 the purposes of tomorrow.
10 transmit that back and forth. 10 MR RAE: Wel'll reflect on it. There's always teasion of
11 In effect, when we're running these hydamts on 11 what we're trying to do in review of projeeessus
12 the Indus River, they're in a cascade dowmitter, 12 what is happening for the design of projeatsl,
13 and the transmission is built to them arttiés 13 there's a difference between the two. Thapsrtant.
14 supplying into the grid. There is a greatl dé 14 THE CHAIRMAN: Yes. Okay. Thank you very much.
15 sophistication that goes into planning theneetion of 15 | do realise we did not give you time your
16 transmission lines, and | would hesitateeiointo 16 summation, but again, we've got the slided vee also
17 today. But | don't see it as a constraintfioat we 17 had a very clear presentation from you. &inthere's
18 do. 18 any particular points you wanted to stre$srbd let
19 THE CHAIRMAN: | just ask because ramp-up/rampvdads also 19 you go ...
20 not in the Treaty, but you're advancing iadactor 20 MR RAE: No, I think that covers it.
21 that we should be taking into account. Ust psking: 21 THE CHAIRMAN: Okay. Well, then it just leavesrfme to
22 is distance of the HEP from the grid alsacdr or 22 thank you very much, Mr Rae --
23 not, in your mind? 23 MR RAE: Thank you.
24 MR RAE: I'm advancing it to say that the ottamtbrs 24 THE CHAIRMAN: -- for the very helpful presentai and for
25 you suggested should not be considered, viditie 25 answering the questions that we had.
Page 261 Page 263
1753 1 operation of other remote power systemgpwer 17:56 1 I think we are at the witching hoiihe Court is
2 supplies, thinking that they are in a hybridd® with 2 going to retire to our room to ponder whethere are
3 this one. If you want to have a hybrid selith this 3 any questions that we didn't have the chamesk that
4 plant, the solar has got to be there at thesa 4 we would like to ask.
5 location. They're co-located. 5 Perhaps, Sir Daniel, | just put to yowasiion of
6 THE CHAIRMAN: And then I guess my final questisnwhether 6 a general nature. In the event that we fedlevasked
7 the concept of the overall stability of thedds 7 the questions we want, is it useful to do imgtimore,
8 a factor that would be taken into account akimg 8 or is it helpful to you to have a written list
9 these calculations. Again, if ramp-up/rampsdas in 9 guestions that we might have asked duringoliese of
10 it, is overall grid stability to handle diféat kinds 10 the day that you said, "We'll pick that umtsrow", or
11 of circumstances that might unfold somethirag you 11 you maybe answered, but maybe didn't anssviedlaas
12 should also be including in your list of farstor not? 12 you wanted to? Because the Court is preparee
13 MR RAE: | will consult with Sir Daniel on thisThe only 13 helpful in that way by giving you somethimgwriting
14 thing | would say is that | am sure India aie 14 in the next hour or two, if it's helpful tow
15 a lot of very bright people dealing with fs@ver 15 SIR DANIEL: Thank you, Professor Murphy.
16 system stability aspects on an ongoing partioes 16 | think realistically, unless you've ladlen
17 every utility in the world. And this, wedbmment on 17 keeping a written note of your questionsnd some of
18 whether it's applicable as part of the respon 18 them were extemporaneous -- we're probalfggriient on
19 tomorrow, but it's something which is doned has not 19 Mr McGowan, because we will simply go throtigé
20 been an issue that Pakistan has raisedthjs fpoint 20 transcript; we've been making our own notié 050
21 in time. But we'll comment more tomorrow. 21 | don't think that we need to ask the Caudpend
22 THE CHAIRMAN: Well, that's fine. | think it'sipt 22 more time going itself through its own reeotlons.
23 something that you and counsel will wantedtinking 23 We can do that.
24 about, because you are asking us to indidade are 24 | should say that there are undoubtedigtp that
25 the factors to be taken into account for pses of 25 we will wish to come back to throughout tbherse of
Page 262 Page 264
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17:57 1 the day. | think we've given you provigibanswers, 18:01 1 THE CHAIRMAN: Very good.

2 sometimes fuller answers on some questionsydiue 2 In that case, again, thanks to all thenseland

3 reserved the thinking time between now anttlbak 3 representatives today for the very helpful

4 tomorrow. 4 presentations. The Court is aware that shiet

5 But no need for you to send us anythingeno 5 easily put together and presented, and wefse v

6 writing. 6 grateful for not just the oral presentationsthe

7 THE CHAIRMAN: In that case, we will retire. Ifiére are 7 slides which we have, and will no doubt make

8 any questions that we did not ask that wekthimight 8 reference to.

9 be helpful for you to address, then we wilivay that 9 | would wish you a pleasant evening andning, but
10 to you in short order so that you can fatitat into 10 I know that you'll be working hard, and wegtiate
11 your preparations for tomorrow. We will atsmtact 11 that very much. We will look forward to segiyou
12 you if we've reached a conclusion that wetd@ave any 12 tomorrow here at 1 o'clock. Thank you.

13 further questions, just so that you knowta@txpect 13 SIR DANIEL: Thank you very much.
14 something. 14 (6.02 pm)
15 Otherwise, | think we'll then be resumiiognorrow 15 (The hearing adjourned until 1.00 pm the follugvilay)
16 at 1 o'clock. 16
17 SIR DANIEL: Mr Chairman, one last point does eatm mind, 17
18 and | raise it not in request or in expeatgtbut 18
19 just so that it's not forgotten. 19
20 We had that little exchange earlier coualour 20
21 reading of the various paragraphs of yourdawa 21
22 addressing the place of paragraph 15 inalelation, 22
23 and | invited you from the podium to give any 23
24 clarification that the Court felt may be veated. 24
25 You, just as we commenced this afterncame back 25
Page 265 Page 267
1759 1 and referred us to paragraphs 680 and®®& General

2 Issues Award and paragraphs 40 and 45 of the

3 Clarification Decision. And | don't have tinenscript

4 in front of me, but my recollection is thatysaid

5 that you thought that those encapsulateddbitign

6 fairly well, and my recollection is that thaseluded

7 some of the paragraphs that | referred thetGoin

8 my opening submissions. And then you saidetbimg

9 along the lines of, "I haven't heard anytHnogn
10 Pakistan which is inconsistent with thosexgeaphs".

11 So I'm simply going to invite the Coufthere
12 is, in the light of this afternoon's subnossi, any
13 point going to our understanding of whereageaph 15
14 is in the firmament of the process, that \ddag
15 helpful to have from you in writing so thag wan
16 actually grip that issue tomorrow.
17 THE CHAIRMAN: So | understand you're inviting tastake
18 a look at that. The Court will consider thatter.
19 | do think that what | said earlier refleatisere we
20 are, so I'm not sure we will have anythinghfer to
21 say to you, but we will certainly ponderstvae
22 retire. And perhaps you can also reflectrugat on
23 what | said, to see if it is the case that fgzl you
24 need something more from us.
25 SIR DANIEL: Thank you. We will do.
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