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09:10 1 WednesddyJuly 2024 09:36 1 And she will also address the Court's tipre85(b) on
2 (9.33am) 2 the extent to which non-Treaty-based bestipgesccan
3 THE CHAIRMAN: Good morning, everyone. Good te sy@u 3 be or must be incorporated into the Treatynufber of
4 again. 4 these issues have already been addressetebetwill
5 | see that Sir Daniel is at the podiunthpps to 5 take them to another level of detail.

6 tell us how things will unfold over the courfethe 6 Mr Chairman, members of the Court, eadhef
7 day. So, Sir Daniel, you have the floor. 7 submissions that you are hearing and havel et will
8 SIR DANIEL: Thank you very much, Mr Chairmanhdpe that 8 hear from us has the purpose of putting aitiaddl
9 you managed to survive the deluge last nitjistonly 9 layer of bricks into our interpretative sturet, and
10 when we saw the orange rain warning thatppeegiated 10 to ensure that particular evidential underipigs are
11 the 5.30 stop yesterday evening! 11 properly cemented into that structure. |y met
12 (9.34am) 12 always be apparent with all of the presemmatexactly
13 Day 3 Overview 13 what those bricks are, but we will attempdraw all
14 SIR DANIEL: Mr Chairman, members of the Cousfdre 14 of the threads together; that's certainlyafrtbe
15 Dr Morris stands up to continue his submissiaf 15 things that I'll attempt to do tomorrow magi
16 yesterday, let me just give you the veryfesieof 16 The purpose of Dr Morris's presentatiorg which
17 roadmaps of what you'll be hearing from dgyo It 17 he is in the midst of, is both to provide yath
18 will be building the next layer of the pyrainjetting 18 an opportunity to revisit some of the desigd
19 narrower in focus, and preparing the foundati can 19 operation issues that you heard about dtinieg
20 you hear with the ...? 20 Neelum-Jhelum site visit and to make a nurobpoints
21 THE CHAIRMAN: | think we will need to close theindows, at 21 about the constraints that apply to the desigl
22 least temporarily, until we have less no®iag in 22 operation of all run-of-river HEPs in the Hilaya.
23 from the outside. So if you'll just beartwits for 23 Dr Morris will continue with this shortly.
24 a moment, Sir Daniel, we'll do that. (Pause) 24 | know, for reasons of time constraingre was
25 Okay, | think we are ready to proceed. 25 perhaps a self-denying ordinance on yourmrto ask
Page 1 Page 3

09:35 1 SIR DANIEL: It is uplifting for the spirit®tthink that 09:38 1 him questions -- perhaps there were nstigus -- but
2 there is someone who is cutting the lawn datsihile 2 please do feel free to put questions to Hime of the
3 we are working in here. 3 reasons why we have presented him here ipamended
4 As | was saying, just before Dr Morrisnsts.up to 4 format, rather than through a witness statéoren
5 continue his submissions of yesterday, I'd {ikgive 5 anything like that, was precisely to allow yoiengage
6 you just a brief roadmap of what you'll beriveafrom 6 with him, including on the Neelum-Jhelum issue
7 us today. It will be building on the nextéayf the 7 | should note that Dr Morris's presentaiof
8 pyramid, getting ever narrower in focus, areppring 8 yesterday afternoon and today are also intetule
9 the foundation a little bit more for the ditdi 9 provide the jumping-off platform for his sedon
10 submissions that you will hear from us tormarabout 10 presentation tomorrow, which will be on agtung the
11 the interpretation of the paragraph 8 desiijeria. 11 paragraph 8 design criteria from the pergpeof
12 Following Dr Morris, you will have threebmissions 12 an engineer. So this is the foundation; toovo
13 today. Dr Morris will be followed by Mr Ragho will 13 he will actually be looking at the texts.

14 be addressing you on incorporating run-a#riEPs 14 And as | say, we will be endeavouringut the
15 into an integrated power system. 15 threads together of these presentationsgitiven
16 After Mr Rae, we will return to the legsdues, 16 course of tomorrow.
17 with Mr Fietta then addressing you on Bagldnad 17 Following Dr Morris, Mr Rae will be congirto the
18 Kishenganga systemic interpretation isséesl 18 podium. And as I've already said, Mr Raadwi
19 Mr Fietta will also be responding to the Gsur 19 a rather unique experience and insight teethie.
20 question 35(a) on the effect of past decssarCourts 20 Unusually, as | understand -- our engineataligagues
21 of Arbitration and Neutral Experts on futéuicle 1X 21 will know more -- but unusually, as | underst, Mr Rae
22 settlement processes. 22 has an experience that goes from the desigi@s
23 Mr Fietta will be followed by Professoretb, who 23 through to their operation, rather than syniptusing
24 will address you on the Western Rivers rurivar 24 on particular aspects of HEPs. And he i3 algeteran
25 hydro bargain and the controlling effect ofide IIl. 25 of the Baglihar proceedings.
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5 (Pages 1to 4)

Trevor McGowan

Amended




ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G & THE INDUS WATERS TREATY 1960
Day 3 -- Hearing on the Merits, First Phase

Wednesday, 10 July 2024

09:39 1 His presentation on incorporating oiiver HEPs 09:42 1 precisely is because in the period leadmtp
2 into an integrated power system was in fagyssted to 2 February 2016 -- you will recall that's whia tetter
3 us internally, as we were reflecting on tléarng, by 3 was sent by the Pakistan Commissioner fordWlaters
4 a number of the exchanges that you, the menab¢he 4 to his Indian counterpart saying, "We're mguieyond
5 Court, had with the site experts at the Neelagium 5 all of the discussion about the Neutral Expeet
6 plant on how run-of-river hydropower plantsulebor 6 believe that this has to be taken to a Cdurt o
7 might fit into an integrated power grid thaasaalso 7 Arbitration, because we believe these questierd to
8 fed by solar, by wind, by nuclear. But | thihe 8 be settled with systemic effect” -- and treson why
9 focus of your questions, as | recall them fthmsite 9 we are here is precisely because of the cosedrout
10 visit, was in particular with regard to remdle energy 10 Baglihar; that these issues could not beesded on
11 resources and environmental and climate ehang 11 a plant-by-plant basis for evermore; andifttae
12 considerations. So the session, againtéaded to 12 Indus Waters Treaty was to return to funetiioyy that
13 provide you with an opportunity to addregsehissues 13 it would be necessary to secure a bindiregpnétation
14 further with an expert engineer who is wogkiim the 14 of systemic effect on the meaning of thegtesriteria
15 field. 15 in paragraph 8 of Annexure D.
16 Following Mr Rae, we will return to theghl issues 16 Mr Chairman, members of the Court, pesHapight
17 with Mr Fietta. And Mr Fietta's submissiarsthe 17 pause there to step away from my scriptecuiesrto
18 weight that should be accorded to the coimigsf the 18 make an observation, because it's one tkatff@urse
19 Kishenganga Court and the weight or otherwises say 19 been weighing upon us; and we expect, inqodett from
20 "or otherwise" -- that should not be giverthe 20 some of the questions that you've been pasiagthe
21 Neutral Expert's determination in the Bagliha 21 course of the last couple of days, thatqise
22 proceedings are, of course, central to Rakstase 22 properly weighing heavily on your shouldessell.
23 and we appreciate that they will be centraiaur 23 What this first phase of the merits idradsing
24 deliberations. Because one of the issu¢svinhave 24 are systemic issues. And what is going tcdied
25 put before you is: what weight is to be giten 25 upon from you is a systemic interpretatiat th going
Page 5 Page 7
09:41 1 Raymond Lafitte's determination in 200Baglihar? 09:43 1 to address all of these issues, for evernfior all of
2 We say the methodology was completely flawetithe 2 these treaties.
3 conclusions were inconsistent with the Tre&g.these 3 We very much appreciate that this will gieheavily
4 issues are central to our case, and theywiitlentral 4 upon you. And one of the reasons why we'eggato
5 to your deliberations. 5 such small and sometimes, it may appear, tedabus
6 The Kishenganga Court, we say, laid downes 6 detail is that we would like you to have thelential
7 dispositive findings of systemic interpretatiaotably 7 underpinnings for every single issue thatfgaliyou
8 with regard to -- but not confined to -- thiekpbition 8 need to join up in order to reach your systemi
9 on drawdown flushing or empty flushing, unther 9 interpretation. But I'll come back to thathss in
10 Treaty, which the Kishenganga Court actudglglt with 10 my closing on Friday.
11 as a systemic question, not simply as a iguesiat 11 Following Mr Fietta, Professor Webb wéturn to
12 was confined to the KHEP. And in so doihg, t 12 the interpretative issues. And she will foon
13 Kishenganga Court expressly rejected therbleut 13 peeling back the skin in greater detail oatwie say
14 Expert's analysis in Baglihar and the systemi 14 is the Western Rivers run-of-river hydro lagmgthat
15 application of his determination beyond tlaglihar 15 is the third of the bargains embodied inTireaty.
16 HEP. 16 You will recall that the hydro bargain is thergain
17 Mr Fietta will address these issues énrtund. 17 that is constructed, as we have charactetisedie
18 But in so doing, he will also respond to your 18 believe correctly -- around the rule andetkeeption
19 question 35(a), which asked directly aboetviight 19 for hydroelectric power in Article Ill and Aexure D.
20 and effect of previous decisions of Courts of 20 Mr Chairman, | come on to make an obsienvavhich
21 Arbitration and Neutral Experts. 21 I think goes to your exchange with Profe$¥ebb around
22 Mr Fietta's submissions will, of couralsp 22 the Waldock drafts. She will come back tws¢hin due
23 necessarily address the weight and effettifian 23 course, but let me just make the observatiadvance
24 due course attach to your award in this fiirstse of 24 of her.
25 the merits. And indeed, the reason why weéhare 25 The rule of unrestricted use, as you knsthat
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09:45 1 of Pakistan's right to unrestricted usthefwaters of 09:48 1 been very much like a pyramid, startintpwie

2 the Western Rivers, and India's corresponding 2 broadest of brushes and building up, and fromorrow

3 obligations of let flow, non-interference amal 3 you'll begin to have sight of the summit. Boenmit is

4 storage, subject to certain tightly constrdine 4 where the air is thin, where the temperatareold,

5 exceptions. So | think that's the way thatwee 5 where the winds blow, but also where the erid i

6 characterising it; Professor Webb will deahwit more 6 sight.

7 fully. 7 So thank you very much. With that, I'dte you

8 When one has a look at the language aflAdtl, 8 to ask Dr Morris back to the stand.

9 paragraph 1 and Atrticle Ill, paragraph 2,rthie is 9 THE CHAIRMAN: Very good. Thank you, Sir Daniédy those
10 unrestricted use. That's our right, Pakistaght. 10 very helpful introductory comments. We apjate as
11 The corresponding obligation on the parhdfd is let 11 well your revisiting some of the points thedre raised
12 flow, no storage, non-interference, and thésject to 12 in prior questions to give us a little bitnansight
13 the exceptions, in particular for hydroelegbower 13 into Pakistan's position, and appreciateithati be
14 here. 14 followed up as well in due course by othertheir
15 Just going back to the exchanges yesterda 15 presentations.

16 particular with Ms Rees-Evans around theatiav 16 So at this point | do invite Dr Morrisreturn to
17 préparatoires, let me just underscore, ia thas point 17 the podium for the completion of his prestonarom
18 has not come across clearly enough or initageen 18 yesterday.
19 caught in the mangle of the move from theatua to the 19 SIR DANIEL: Mr Chairman, perhaps while Dr Morigsjust
20 Treaty, it has never been Pakistan's casé ties 20 setting up all of his electronics, | mighttjadd --
21 an unfettered right to use the waters offlestern 21 you may be aware of this because this is@usision
22 Rivers. That's not what the Treaty saykisBm's 22 that we've had with the Secretariat and thith
23 case is that it has a right to the unrestticise of 23 technicians -- Dr Morris does not only haige h
24 those waters, and that India is subject fsing 24  presentation on his laptop but he is alsd-#t@bled
25 obligations in respect of that right. BukiBtan 25 and has the facility to speak through drasjingt only
Page 9 Page 11

09:47 1 acknowledges that the right is subjeeixteptions. 09:50 1 words.

2 But we also go on to say that the excaptare 2 The reason why | mention this is becausé&awe had

3 tightly constrained and must be construedviat they 3 discussion with the Secretariat and with goinicians
4 are: exceptions to a right, not as a selfetitan 4 just to make sure that the drawings are aispeply

5 provision of entitiement that avails Indiahaut 5 captured in the record, so that they are ooto$

6 regard to Pakistan's right. And perhapsdbises to 6 somehow lost. The drawings will be the engjine

7 the Fitzmaurice/Waldock debate, if | can pint those 7 speaking through his drawings, rather thaoutjin his

8 terms. 8 words.

9 The exception for hydroelectric power saave-out 9 THE CHAIRMAN: Very good. Thank you very much.
10 from Pakistan's right of unrestricted useyfiich the 10 Dr Morris.

11 attribution of the right also expresses teeption, 11 (9.50 am)

12 with a renvoi to Annexure D. You find theabine 12 Himalayan Run-of-River Design and Operatio

13 right in the same provision you find the eta, and 13 An Engineering Perspective (continued)

14 then you have articulation of the detailhaf t 14 DR MORRIS: (Slide 30) Good morning. (Pause)alaid the
15 exception in Annexure D. It's not that yawéra right 15 morning I'll start talking about managemepttams to

16 and somewhere else in the Treaty, semi-dedagiou 16 preserve reservoir capacity. (Pause)

17 have an exception. Perhaps, Professor Muthisygoes 17 (Slide 31) This diagram outlines fouribagays to

18 to your question yesterday. But as | say, 18 manage sediment. And sediment managemsoitristhing
19 Professor Webb will come back and unpackathat 19 that historically, in storage reservoirs, yamuld

20 Then finally, Mr Chairman, members of toart, 20 design a reservoir to have 50 to 100 yeasedifment

21 starting tomorrow, we will endeavour to ditiw threads 21 storage. That was the way to manage itjratie

22 together of all of these various presentatamd apply 22 future then someone else will deal with trubfem.

23 them to the interpretative task of construimey 23 But run-of-river plants are very intehegtbecause

24 paragraph 8 design criteria. And | do emigkaand 24 they have historically not had large storeaeacities.

25 again have in mind that our approach tofatis has 25 So the sediment problem that many storagevess are

Page 12
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0951 1 facing today were addressed early ond+ amean early 09:54 1 construction -- but it's not a cure-afl dmy means.
2 on in the prior century -- and addressed ssfalty by 2 Let me make one more comment. As a daneguf
3 the run-of-river plants. So a lot of the tgnes 3 you want to change your watershed, you hadeabwith
4 that are being applied to storage plants tadayally 4 thousands of people and thousands of propegrs.
5 originated with the run-of-river plants. 5 So when | deal with dams, | say: yes, youlcak at
6 So it's kind of interesting to see that th 6 watershed, you should deal with it; but reptiy need
7 run-of-river plants were actually the precussaf 7 to focus on how you're going to operate wioatgan
8 successfully implementing sediment managestestegies 8 control.
9 which are now being moved into the realm ofagie 9 So we have two -- yes.
10 plants. | just want to make that clear. Alghrned 10 THE CHAIRMAN: Dr Morris, if you don't mind, Dr Bckmore
11 quite a bit about sediment management thaldiae 11 has a question for you.
12 viable in a storage plant based on lessanstlérom 12 DR BLACKMORE: | liked the introduction and therdrast.
13 run-of-river plants. 13 | was just interested though on the Himalayecause
14 Now, basically, this is a diagram thatorked up 14 we're going to move on to reservoirs nowhedibre we
15 some years ago, but it shows four basicesfied: you 15 do that, more generally I'd like you to gime your
16 can reduce sediment yield, you can routerssds, you 16 understanding of sediment generation threegmic
17 can remove deposited sediment or you cart salap 17 activity in the Himalayas, because we knowcargt
18 sediment. In other words, the adaptiveegjias are 18 manage that, but whether that's a significsuoe,
19 things that you do when you're not touchivgy t 19 from your perspective.
20 sediment, but you're, like, for instancetipgt 20 DR MORRIS: It's a significant issue becauselipsto
21 coatings on a turbine or something like that. 21 generate landslides.
22 (Slide 32) Basically, reducing sedimeaatdy 22 There was one of the reservoirs, Kuleklian
23 erosion control. Routing sediments is pgstia 23 Nepal, there was an earthquake and therale@s
24 sediments through or around your storagendval: 24 a large monsoon which tended to coincidavia,tand
25 flushing and dredging. And your adaptatidmbine 25 dramatic loss in sediment. The place wheeesken
Page 13 Page 15
09:53 1 coatings, et cetera. 09:56 1 this the most severe is in Taiwan, whichtiere | was
2 (Slide 33) Watershed management in thé Hignalaya 2 able to really visualise it.
3 is quite limited, the potential is quite liert, 3 Earthquakes produce landslides, and tregjupe
4 because successful watershed managementsanusiee 4 scars on the landscape, and that is wherargou
5 restoration of vegetation. We see that wienhave 5 generating your sediment. A landscape scapeaiuce
6 excessive grazing, poor agricultural practitest you 6 easily 100 times more sediment per squareerétand
7 destroy the soil cover, you destroy the veiyeta 7 surface compared to vegetative land whicleis door.
8 cover, and this greatly accelerates the engsies, 8 So seismic activity is important, butjitist part
9 by a factor of, say, 100. It's not unusuade 9 of the picture. But it's definitely an impamt part.
10 a hundredfold increase in erosion rates opgsties or 10 DR BLACKMORE: So the Indus Valley was createdebysion.
11 pieces of land that have been degraded. 11 DR MORRIS: Mm.
12 So watershed management, where you Il water 12 DR BLACKMORE: And we've now effectively cut offwe've
13 and the climate is amenable to vegetationcem 13 got sediment traps --
14 achieve very considerable improvements ingied the 14 DR MORRIS: Yes.
15 sediment load. And we have in the UnitedeSta 15 DR BLACKMORE: -- called dams that have cut b vast
16 a number of areas of the country where wejsite 16 majority of sediment and silt getting to #os
17 a dramatic decrease because of all the c@tgar 17 landscapes. So | just want to understaanh jrour
18 programmes that have been worked on in farms. 18 perspective, the bigger picture, before wbagk to
19 Pakistan, in the Mangla Reservoir wattshas 19 dealing with the small.
20 also been successful in reducing sedimeds|bg 20 So we now have three major dams, andodevidt of
21 watershed works. But High Himalaya, it's ging to 21 smaller dams around, that have effectivetyffithe
22 work up there. So it can work in the proper 22 flow of sediment, changed the morphologyhefriver.
23 environment -- but the potential for thiswtork in the 23 And I'm just wondering, given that you haixeeg this
24 Himalaya is limited because you have landsligvhich 24 a great deal of thought, what do you sebeafuuture
25 of course are accelerated by things sucbaaks r 25 of the area downstream of these dams, anthappens
Page 14 Page 16
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09:58 1 if you reintroduce sediment? 1001 1 and into the ocean, which is ideal. Buny visits
2 DR MORRIS: That is a wonderful question, and thahe 2 and discussions with the operators at Kotrid&gge --
3 next challenge. 3 which is the most downstream barrage on tednjust
4 When you talk about geology, you talk @bou 4 before it goes into the Arabian Sea -- theyetassured
5 long-term periods. When you talk about dayos;re 5 me that the recent -- not "recent”, but thigist
6 talking about a blip in geology. This is @ighe 6 pre-Covid recent -- that their modificatiomsia
7 things that | have been working with Pakigtahave 7 rehabilitation allows them to divert all tresmaining
8 them understand, as well as other countiBes. 8 water to irrigation.
9 particularly Pakistan, because | think Pakistas 9 So we have a river with a large sedimeau | very
10 probably the most severe water resource gmobf any 10 little water going to the sea, and we haveeil with
11 country in the word, in terms of the challetigat it 11 what we're going to do. We do not yet haieesinswer,
12 faces. And one of the challenges -- the big 12 but we will find the answer. And if we ddfirtd the
13 challenge -- is exactly what you put yougénon: the 13 answer, it's going to happen anyway.
14 sediment. 14 The dams are only temporary. They c#nsiore
15 For instance, along the Indus, we havbéla, 15 a very small amount of sediment comparedhat\geology
16 which has now lost over 40% of its capadity;have 16 is giving us.
17 Dasu, which is being built upstream; and lse bave 17 DR BLACKMORE: I'm only following this line of equiry
18 Diamer-Bhasha upstream. But even if you let 18 because when you've got a hydraulic civitisalike
19 Diamer-Bhasha and Dasu fill to their deseyrel, you 19 Pakistan, or in Egypt on the Nile, with Aswand many
20 only buy 40 years of storage at Tarbela. 20 others we could spend hours talking aboutyvgdought
21 You cannot stop erosion in the Himalasgsgoing 21 a period of time when you've got stabilitydahen
22 to go downstream, and it's going to go doweash either 22 you've got a period of time when you havealnifity,
23 over the dam or through the dam or aroundne It's 23 because you'll change the morphology ofitres,r
24 going to get downstream. 24 depending on how you elect to transport.
25 And one of the issues at Tarbela isytbatdo not 25 How long -- you said "finite", so | wondd whether
Page 17 Page 19
09:59 1 have the option of walking away fromTarbela has 10:02 1 you had a number for how long before réatedtion, of
2 got about 150 million tonnes of sediment.tt@t, 2 the nature of passing sediment in a contrellag or
3 about 70 is sand. Sand going over the fligkeétwill 3 managed way, or whichever word we want to-usew
4 reach a velocity of about -- there's two sgiits, and 4 long before we reach that for something likebEla, in
5 the velocity will be in the range of 40 metaesecond. 5 your view?
6 And you put 40 metres a second, 70 milliomésnof 6 DR MORRIS: Ideally, it would have been alreadyriimng.
7 sand against a flip bucket, and your spilligagone in 7 Realistically, it will take at least ten yeswget
8 one monsoon. You lose your spillway, the damfail: 8 something put together and operating.
9 catastrophic downstream consequences. Ymotam 9 But there's not a lot of time availabléke
10 away from it, you have to deal with it. 10 | said, Tarbela has lost about -- Tarbeldesta
11 So the whole objective that we're foogiin, after 11 impounding in 1975. Here we are in 2024itsd
12 getting through this hearing, is working be indus to 12 already lost a little more than 40% of itpawity. So
13 try and create a system where we can rumsedlifrom 13 it's -- and the two upstream reservoirspif'se going
14 the upstream, through the two reservoirspiin 14 to use them for power, you have to managa the
15 Tarbela and into the downstream. 15 appropriately.
16 What are we going to do with the sedirnenbat's 16 DR BLACKMORE: So we've now accumulated all tesliment,
17 the big question everybody wants to knowd As 17  andit's got a slope to it from the delt@tiyh to the
18 really interesting because, in very round loens, we 18 outlet works. And I understand the outletkgchave
19 have about 200 million tonnes of sedimergar.y We 19 been expanded so that we're excluding setligoémg
20 have 100,000 square kilometres of irrigated.aThat 20  through the turbines for a period of time.
21 is equivalent -- when we correct for bulk sign 21 DR MORRIS: They're being lifted, yes.
22 et cetera, it's about 1.5 millimetres of dpm on 22 DR BLACKMORE: So I'm interested in what happénee have
23 the floodplain -- on the irrigated floodplairin 23 aseismic event now, given that we've gbfirst
24 a year. 24 took evidence on this in 1998, in Sri Lankad I'm
25 The other option, of course, is to rutodvnstream 25 just interested in the evolution of time: whit was
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10:.04 1 known as a problem, there was no solatidghe time. 10:07 1 generating money.
2 And I'm just wondering whether there's shié t 2 So when we worked out the numbers on dingdg
3 possibility of a catastrophic event, caused by 3 you can dredge Tarbela and pay for it by dogtihe
4 an earthquake blocking the sediment over titleto So 4 cost of power. Your power from Tarbela witl fjom
5 I'm wondering what thinking has been goingrothat 5 1 cent to 2 cents, which would still makené t
6 space. 6 cheapest source of power that there is.
7 DR MORRIS: Yes. That has been a real concefiardela. 7 The other interesting thing is that th&l/ldok at
8 And there was an extensive study done in 20d®ich 8 flushing at Tarbela. And what happens is ithaiu
9 is, what, 12 years ago, 11 or 12 years agod-they 9 flush Tarbela, you have to turn the turbinéson
10 reanalysed that issue. Their conclusionthatsthe 10 a minimum of 30 days, maybe closer to 4508,
11 slope on the delta is about 2%. 11 power off at Tarbela. Buying replacement @ofrom
12 And the delta actually has two slopes: lyave the 12 a fossil fuel plant will cost you about $5@0lion for
13 face of the delta, and it flattens out; drehtin 13 one month. And for $500 million, we can doteof
14 front of the intakes, you have a scour cbaedoes 14 dredging. So ...
15 down to the intakes, where the slope in sareas is as 15 THE CHAIRMAN: Thank you, Dr Morris. It's beervary
16 high as 3%. 16 interesting discussion, but | have to confeaad
17 But the conclusion was that for slopss than 2%, 17 this may be the lawyer in me -- I'm not efyisure
18 the earthquake shaking would not generatdeavghich 18 | understand the relevance of Pakistan's gegmeant of
19 would be self-propagating. | should sayuaderwater 19 sediment downstream for the purposes ottss.
20 landslide. That it would move a little it it 20 It strikes me that there's value in userding
21 wouldn't destabilise the entire delta. Yaulan't 21 how one can control sediment in upstream dzhes than
22 have this massive blocking. With the raisihthe 22 using, say, drawdown flushing. That seemslefrance.
23 intakes, that problem, that danger, is esggnt 23 But another possible relevance is, to thergsthat
24 eliminated for the time being. And so thaty it's 24 Pakistan wishes to avoid sediment flows gtiheight be
25 important now to stabilise this and workHatt 25 some value in having a lot of upstream dératsére
Page 21 Page 23
10:06 1 direction. 10:09 1 taking sediment out of the river.
2 Just let me make one more point here gdimg to 2 So I'd be interested in your reflectiongust the
3 talk about dredging in a minute, but sinceeveh 3 relevance of what it is you're talking abart f
4 this. 4 purposes of the case.
5 In the Indus cascade, the three reseryaitshave 5 DR MORRIS: Yes, okay.
6 the Diamer-Bhasha, you have Dasu, Tarbela and 6 What I'm trying to do in this presentatisto
7 Ghazi-Barotha, which is another 1,400 MW pthat is 7 give you an idea of the variety of optiong the have
8 basically connected -- it takes the water tbates out 8 in sediment management. And the Tarbela ebeaisip
9 of the turbines in Tarbela and passes therhano 9 I think, a good example because it showstkiest
10 50 kilometres downstream. That's about AN/ of 10 looked at flushing here as the logical finitg you
11 capacity. You can't turn 14,000 MW off. ¢am, the 11 think about, and it turns out that it's reztdible
12 country won't have power. 12 because of the amount of power that you taf@go.
13 So what we're looking at is a way wheeeoperate 13 And this is a problem when you do flushingray plant.
14 the top reservoirs to pass sediment dowmtbela, and 14 Any plant.
15 at Tarbela we use dredging. And dredgingdslike 15 So in that respect, | know that Indimesy
16 a crazy idea, and when | started studyingéiar 16 focused on doing flushing. But at the same,twe are
17 | said: dredging is a crazy idea, becauséoit 17 not clear that they have really put intogheaation
18 expensive. 18 two things: (1) the cost of turning thosenfeoff,
19 But Tarbela produces power at less theaniper 19 the implications of turning the plants off flushing;
20 kilowatt hour, US. Why? It's paid for.slpaid-for 20 and (2) the downstream implications of reteps
21 infrastructure. All you're doing is opergtih And 21 sediment downstream. Because when you fjash,
22 the operational cost of hydropower is theaplst thing 22 basically are taking one year's worth ofreedit and
23 there is: it's cheaper than solar. Like htiomed 23 releasing it in a slug. If you're going ltessh once
24 yesterday, the plant that | was at in P€sugtinning 24 a year, you're going to release all thatnsedi in,
25 on 100-year-old equipment and it's produpimger and 25 what, a week?
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10:10 1 So these are the types of problentsathanherent 10:13 1 on the bottom. It diverts it into thernehand
2 in flushing as a strategy, and we'll go ittt in 2 releases it about 3.5 kilometres downstrebiiink
3 a couple of minutes. So like | said, | thits 3 it's about a 3-kilometre tunnel, if | remember
4 relevant what happens in lots of differeneresirs 4 correctly.
5 because it shows that there's a lot of diftere 5 So bypass tunnels can be designed fomagerial,
6 strategies available. 6 can be designed for suspended material. Wisaie
7 (Slide 34) Let me continue with this anstjsay 7 done in the projects we've worked with is gieshem
8 that the sediment routing techniques, we bévstream 8 for suspended load rather than bed load, sedhe bed
9 storage, we have on-stream storage, we hapasby 9 load tends to degrade the invert of the tunnel
10 tunnel or we can do a compartmented reservoir 10 We do have an example in Pakistan, tirnBa
11 Compartmented doesn't really apply here lsecits 11 project, which is not too far away from Nerldhelum:
12 more for flat land with round reservoirs. dAne can 12 it's about 100 kilometres, | think. It daesorporate
13 pass through, where we have turbidity cusrent 13 a bypass tunnel. So it is something whick has been
14 drawdown sluicing. 14 used in the Himalaya.
15 (Slide 35) Off-channel storage is bakicahere 15 (Slide 39) Drawdown sluicing is a strgteg which
16 you use an intake to divert water into arstéam 16 you open the gates of the reservoir durifigoal
17 storage reservoir. This is in Colombia,iit's 17 event. Most of your sediment -- not most,alarge
18 a mountainous area of Colombia, and they tvawe 18 portion of your sediment, is delivered durfilegpd
19 reservoirs in series. | worked with thisjpecoand 19 events. It depends on your hydrology. BRut,
20 I just thought it was an interesting example. 20 instance, in the Caribbean, some areas ¢h®aouerica,
21 (Slide 36) This photograph is from thegliiririca 21 Taiwan, where you get typhoons and cycloymscan get
22 project in Chile, where you have -- it's oly 22 half your annual sediment load in one or dags
23 4,000 metres elevation. I'm converting tids- 23 ayear. Inthe Himalaya it's more spreacduet time,
24 around 3,500 metres elevation. And theythadinique 24 but you still have these very large everds pnoduce
25 situation in their topography where they daige 25 a lot of sediment.
Page 25 Page 27
10:12 1 an off-stream storage. 10:15 1 And the objective in drawdown sluicin@s seen in
2 The dam is actually right here: you cantbe dam 2 part (B) of this slide, down at the bottonis-to open
3 (indicating). It was affected by a debrisvflevent: 3 the gates when the flood is not yet arrivetthadam,
4 the dam was completely filled with sedimeoiylders. 4 so if the dam is drawn down, and the flood pass
5 But the off-stream reservoir retained its citgaand 5 through it.
6 the operators insisted that they had had oiolgm and 6 Now, in the Himalaya, with a prolonged weéson,
7 they had not had appreciable sedimentation. 7 the strategy which is typically employed ikézp the
8 So it's a strategy which is not a gengrategy, 8 gates open, keep the water level at the mimimu
9 but there are places where it will work. 9 operating level -- which in the Treaty is edlthe
10 (Slide 37) The bypass tunnel, we haveudised that 10 "Dead Storage Level" -- and keep it at tbeel during
11 a little bit. But the objective of the bypasnnel is 11 the entire wet season, because that changes y
12 to pass your sediment-laden flows arounddne that 12 reservoir, your pondage pool, into a river.
13 you're preserving for pondage uses. In mywark in 13 And instead of holding the water levehat top of
14 the Himalaya, I've found that this tendse@tgood 14 the pondage pool, you drop it to the botténhe
15 strategy for smaller reservoirs. It doesatly pan 15 pondage pool. So the pondage pool is netnagiating
16 out for larger reservoirs, where we have éortignnels, 16 sediment because it's empty. It will accateusome
17 et cetera. And you can design these tusoelsey can 17 sediment upstream in the delta, but the gmdaempty
18 pass bed load, or they can pass suspendkdriba 18 and therefore it's not going to accumulatinsent.
19 (Slide 38) This is an example from Japémis is 19 And the area from the bottom of the pgedaool to
20 actually for a pumped storage project. Thike 20 the bottom of the reservoir is flowing asvar;
21 lower dam which is on the river, and thery theve 21 particularly during the large events, so ttat can
22 a higher reservoir which has only a very smal 22 pass a 10- or 20-year flood at a high vetpeind
23 watershed. But this is at the upstream éifieo 23 that's what maintains that profile.
24 reservoir. And the cofferdam, when they ditasrown, 24 Basically, the difference between sedirflashing
25 the cofferdam diverts bed material. Youtkeegravel 25 and sediment routing is that this top ortbes
Page 26 Page 28

11 (Pages 25 to 28)

Trevor McGowan Amended



Day 3 -- Hearing on the Merits, First Phase

ARBITRATION PURSUANT TO ARTICLE IX AND ANNEXURE G & THE INDUS WATERS TREATY 1960
Wednesday, 10 July 2024

10:17 1 sediment sluicing. You see here? lttlye cursor. 10:20 1 collected in the riverbed and it came @p 8 metres.
2 During the dry season, the pondage pool dkets, fand 2 And we had to then have a secondary releasleaf
3 the levels fluctuate up and down on a daisisaAnd 3 water to help move this material downstream.

4 during the wet season, you drop the watet,leve 4 So flushing is not just "Let me get thdisent out
5 maintain the water level at your minimum ogiaca 5 of the reservoir"; it's "I've got to do somiath
6 level, which allows you to operate your tugsin 6 downstream too".
7 throughout the year, you don't have to hage th 7 The high flows during sluicing maximiske width
8 shutdown. And then at the end of your wesseayou 8 of the channel. Now, if you have a rivererivhave
9 refill and operate the pondage again. 9 a certain dimension, and those dimensionsrasged by
10 In contrast, flushing. You have thessting 10 nature. And you have a low flow, and youehavittle
11 events: maybe one, maybe two, maybe -- i 11 river; and you have higher flows, you havegger
12 cases -- three per year. And you may op#ratplant 12 river. And the size of this river channel is
13 at the maximum level, or you could also ofeeiteat 13 geomorphically speaking, equivalent moresss o
14 a sluicing level. But the difference is ttraa 14 about a two-year discharge. Then it starts/erflow
15 flushing requires these deep drawdowns. thatis 15 into floodplains, et cetera.
16 where the issue with the Treaty comes inth8dop 16 When you have a reservoir that you're@td
17 one, because you're not drawing down belevdéad 17 maintain by flushing or sluicing, you haveptd as
18 storage level, is compliant, and the bottom is not 18 much water as possible through it to makewvifde
19 compliant. 19 enough. Because if you start flushing witmell
20 (Slide 40) The advantages of presenamcity by 20 flow, you have essentially converted therrineo
21 sluicing is that the power plant can remain i 21 a small river instead of a big river. Beegus
22 operation, subject to sediment-guided op®rati 22 remember, the river is determined by yougddtows:
23 Remember we mentioned yesterday that sortiesé days 23 that gives you the dimension of the chanAeld if you
24 have very high sediment loads, so thereairgdo be 24 flush with small flows, the channel dimensioryour
25 a couple of days a year where you will préjoalant to 25 reservoir is going to be smaller. So slgatows
Page 29 Page 31
10:18 1 either turn the plant off or run at, daslf power. 1021 1 you to pass the large floods through ésenvoir and
2 Really important is the second item htre: 2 gives you the maximum width.
3 sediment that's released downstream is release the 3 Go ahead.
4 period of the wet season or by floods. Thegd 4 THE CHAIRMAN: Dr Morris, are there circumstandeshe
5 volume of water dilutes the sediment, so your 5 Himalayas where, to deal with sediment atriquéar
6 concentrations remain within a more or lesarah 6 site, you do find it necessary to use somgtlile
7 range, and it gives you the hydraulic capaaty need 7 flushing, either as the exclusive means ofesking
8 to move it downstream. When you flush onramual 8 the sediment issue or as at least a partiahsén
9 basis, let's say, you get this big slug ofreedt, and 9 conjunction with other possibilities?
10 you can't just close the gates when theveseyets 10 DR MORRIS: That is a very interesting questam] | need
11 empty. 11 to answer it in the following manner.
12 In other words, imagine you draw the masiedown, 12 You have flushing here on the left anicgig here
13 open the gates, empty it, it flushes outayDKve 13 on the right, but there is this big areagtweeen, and
14 released the sediment that | want to relizasemy 14 there is no fixed line that says, "This isfing and
15 reservoir, now I'm going to close the g&et what 15 this is sluicing". Because | can put my gatany
16 happens when you close the gate: all thanead you 16 sluicing gates or my flushing gates, whatexene
17 released downstream just settles into thee,rand it 17 we want to apply -- | can put them at anatien of
18 settles into your irrigation canals or wherev 18 100 metres or 99 metres or 98 metres or 9% or 95:
19 And what we have seen in, for instanaan®nxia in 19 | can move the gates down 1 metre at a tifwmel when
20 China, on the Yellow River: they have hacelease 20 we do the simulations, that's basically wieato:
21 a significant amount of clear water afterfthghing 21 we look at all the different levels, the tymé
22 event so that this stuff moves downstream. 22 control we get. So it's not really a blaok avhite
23 When we did the flushing experiments ard&k 23 demarcation: is this flushing or is this cig?
24 Reservoir in Pakistan two years ago, we dapad 24 The overall objective in sluicing is taimtain
25 drawdown, we released a lot of sediment tlamdand 25 flow downstream during flood events; you want
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10:23 1 minimise deposition. Flushing, on thesotand, is 10:26 1 flushing, just because of where I've degtigh locate
2 focusing on scouring previously depositedraedts and 2 the dam.
3 then releasing that downstream. When youuiairsy, 3 So there's two ways of approaching theydes
4 you will get scour of previously depositediseshts. 4 problem. And for conceptual means, we'll gast
5 When you do flushing, you will get some seditne 5 we pick the powerhouse site, and we can guddm
6 pass-through with whatever your flushing fisw So 6 upstream or we can put it downstream. But the
7 it's really something of a misnomer to say this is 7 consequences for sediment management are eteypl
8 exactly sluicing or flushing. 8 different.
9 But what happens in the case of the Trieatgu 9 And I'll have a diagram of that on Thursttzat
10 have a line which just says that: if you ddown below 10 will explain that maybe a little bit more aiby.
11 this level -- which is dead storage -- thenoguld 11 THE CHAIRMAN: That's very helpful, thank youleBse
12 consider it to be flushing; whereas if yon keep it 12 proceed.
13 to that level, we can consider it to be #hgic But 13 DR MORRIS: Now, | did mention that you will gilta
14 some projects, there's very clear flushinges 14 deposition when you do sluicing. But whalvweeseen in
15 projects, very clear sluicing. And some gty are: 15 the Himalaya, in the projects I've workecdhwit
16 well, maybe, either way; you could descrilmther 16 throughout the Himalaya, the bed material ltbd-load
17 way. 17 transport, is very low compared to suspetokdl So
18 THE CHAIRMAN: | guess another way of putting iopyestion 18 the delta deposition has not been a majoe s the
19 is: assuming we do have the Treaty consgrairplace, 19 big material. The sand we can move. Butéie,
20 and assuming that they prohibit a partictylee of 20 with moving big cobbles and gravels, hasoeein
21 deep orifice that would normally perhaps sedufor 21 a significant problem.
22 flushing, are there circumstances where iyou, 22 Disadvantages of sluicing: you have weha
23 complying with that requirement, would notdtte to 23 a desander; and you're probably going toifareased
24 build a dam at a particular site; or willrdhalways 24 turbine repair cost.
25 be, in your view, alternative means of sedincentrol 25 (Slide 42) One other thing that | thiskmportant
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10:25 1 that could be employed? 10:28 1 to understand is, if you're going to havelet's
2 DR MORRIS: Within the constraints of the Treatyy cannot 2 call it a "sluicing level" at this level (iraditing),
3 do anything you want at a site. And we'lligé this 3 that water level at the dam will define theaava
4 more on Thursday. 4 surface profile going upstream and the eqiulib
5 But just imagine that if we have a smalindthat 5 profile for the sediment. You, for instanae
6 we can sluice sediment, we can put the powsgho 6 a hydraulic model or a sediment transport riaahel
7 downstream at the end of a tunnel, and tHagive us 7 what you define to run the model is that wheeel at
8 200 metres of head, let's say. But | canalske 8 the dam.
9 a very tall dam at the site of the powerhaouigie 9 So if | establish the water level at thengl| can
10 a very short tunnel, and what I've donehiave 10 achieve that by, in this example, a crestejapillway
11 converted my small and narrow reservoir &ntery wide 11 or a deep orifice spillway. In both casks,water
12 reservoir. 12 level at the dam is the same, so my sediprefite
13 Because remember, what we saw yestesdayg iou 13 will be the same, except that at the orifigiway
14 go deeper and deeper and deeper, you goalgvation, 14 we'll have a steep scour cone, which is aligicather
15 the reservoir gets wider. So as it gets myithés 15 steep. In Tarbela, it's not so steep bedtsise
16 flushing channel, which is only going to beegain 16 a fine sediment. But if it's sand, it widl blose to
17  width because you only have a certain digehahe 17 the angle of repose, the submerged angkpose.
18 flushing channel now is a small portion @ émtire 18 So it's just important to understand ifhatu do
19  width of your reservoir at the higher elewafiwhereas 19 have a defined profile and a defined watezJehat
20 initially it was occupying the full width difie 20 you don't get anything extra by putting tbted
21 reservoir. 21 deeper.
22 So whereas on a given river, at oneimedor 22 (Slide 43) Now, let's use just a quichraple of
23 apower plant, I can put a small dam upstraadn 23 a sluicing project. This is Kali GandakKs it
24 control sedimentation; but if | move the ddmwnstream 24 a small -- I'll put in parentheses "small144 MW
25  and make it a very tall dam, now | am forzedo to 25 project in Nepal. But this is not a smaleri When
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10:30 we want to look at this and compare is&y, the 10:33

rivers in the Treaty area, the sediment lcaé k

1 1 (Slide 45) Now, another example, tovenio the

2 2 other end of the scale, is Three Gorges in&hi

3 we'll go to the next slide (44). Look at thismber: 3 22,500 MW, the largest hydropower plant invlezld.
4 43 million tonnes a year. By comparison,dbdiment 4 And they have a sediment load of 400 millimmmies.
5 load of the Chenab at Baglihar is half of th@henab, 5 The reservoir is about 660 kilometres long.

6 20 million; Kali Gandaki, in the order of 40lkon. 6 And they have an operating rule againdase

7 So this little project is managing twibe foad 7 a sluicing process, whereby it's a multipuepos

8 that Baglihar gets. It's got a surface intalks 8 reservoir, but basically during the flood seasvhich
9 got a desander. They've had abrasion problehish is 9 is in the summer in China, you have the wiatesl at

10 one of the reasons why | was involved in piggect 10 a low level for two purposes: (1) to sluiediment, to
11 for several years, and different types aflistu 11 establish an equilibrium profile. The or@istudies
12 And this is a project that is locatedwbo 12 indicated that this profile would be estdi#ids after
13 200 kilometres to the west of Kathmanduugipsies the 13 and be fully stabilised within 100 years.eylhave
14 Pokhara area. And there was no good grideszion at 14 been revising the rule and optimising thggato
15 the time. So the plant had to run 24/7 xdgas, 15 operation. But they operate this year-round.
16 because it was the major plant supportingtteefor 16 So, smaller project, larger project, gan do
17 that area of the country. 17 this.
18 They did not have a good operator trginin 18 (Slide 46) Now let's take a comparatbaklat
19 programme. They were taking data; they wWelaking 19 flushing. What you do when you flush --tie drawing
20 at the data. They did not have coated tashiThey 20 here you can see: this is your minimum opegéevel,
21 did not perform sediment-guided operation. 21 the dotted line -- you stop the turbines e you
22 You can't see the intake here becasdauitied 22 draw the reservoir down.
23 under -- | mean, this is the winter andhigh level. 23 And your rate of drawdown depends onthvirngs:
24 But the intake had a kink in it. It was imothe 24 the dam. If it's an earthen dam, your drawdate
25 design; the contractor just built it that wag one 25 will be low, because it will create instatgilvithin
Page 37 Page 39

10:31 1 could figure out why. But that, of coyrsepaired 10:35 1 the dam if you draw it down quickly. ls@depends on
2 intake efficiency in excluding sand. Of théat load 2 the stability of the banks. Because whemnébervoir
3 coming into the turbines here, 43% was saihétw 3 is up high, of course, all the rock and saiteunding
4 should never happen. 4 the reservoir is full of water, and if you drihat
5 And the desanders also had a hydraulierriblat 5 rapidly, this water, as it drains out, sofeak, the
6 was vertical. The water would come in, gthebottom 6 pressure will cause, or can cause, collapitige
7 and then come back up again, which we agacudsed 7 sides of the reservoir.
8 yesterday. 8 So you have a drawdown rate.
9 So the objective of this project, whichswa 9 Then you get the reservoir empty and yaeh

10 World Bank-financed, was to modify and careeaumber 10 a period of flushing. And as the sedimeesave, the

11 of deficiencies so that this project wouleigpe 11 water level can gradually go down, and thanlyave to

12 better. But here's a project on a river éviie 12 refill the reservoir and then you can regtaet

13 sediment load of the Chenab, surface in&&ing, 13 turbines. But of course at the end of thishing

14 and it works. 14 event, you will also have to be releasingesorater

15 And the operating rule is like this: gegliment 15 downstream. You're not going to empty tlerriyou're

16 concentration goes up as soon as you drdpubk 16 not going to turn the gates off and the fidhbe out

17 down, because it now starts to flow as a.riuring 17 there flopping on the ground.

18 the wet season, the desanders are operatiaket out 18 So this whole process takes time, antiiitie that

19 sediment. During the dry season, you deet dave to 19 the turbines will not be operating. As | iti@med, in

20 use them because there's basically no setlimire 20 the case of Tarbela, it was a minimum of &¢sd

21 river. If you've seen Himalayan rivers ie thinter, 21 The flushing events, because they dasela lot

22 they're beautiful: they're just crystal-clear 22 of sediment in a short period of time, yoll wi

23 beautiful. So in the load on this projelog sediment 23 typically have to deploy -- under the proageduyou

24 load would fill the reservoir with sand witha couple 24 will have to deploy a mitigation and monitayiteam.

25 of months in the monsoon. So it handlesgelbad. 25 Depending on your regulatory environment, y@y have
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10:36 1 a rather large team: you may have 50 panphe 10:39 1 cascade has certain advantages and certain
2 field. And you may have follow-up activities, 2 disadvantages.
3 et cetera. 3 The thing | had mentioned previously amlbbttom
4 (Slide 47) So the procedure is scheméical 4 right-hand, here on slide 48, is: the flushihgnnel,
5 illustrated here, where the river enters dservoir, 5 the width will be limited. And in the bottdeft-hand
6 picks up sediment and delivers the sedimenhdtveam, 6 corner of that graphic, you can see thes-- it'
7 and this concentration of the sediment innhter is 7 a regime-type equation that was basically edhut for
8 typically in excess of 100,000 milligrams pee. 8 reservoirs in primarily silty sediments; ftam
9 When we did Warsak, which is an Indus distabuthat 9 China.
10 comes out of Afghanistan instead of cominigobu 10 There's an article by Kantoush in Japakihg at
11 Kashmir, we hit concentrations of 130,00digrhms per 11 Japanese reservoirs which have more gréeethannel
12 litre. So the second flushing we did, wedozd the 12 will be about half this width.
13 rate of decline so we could control the maxim 13 But the end message here is that chavidt is
14 concentrations, which of course elongates ffoshing 14 limited. So if you have a tall reservoirryevide,
15 period. 15 your flushing channel is going to be limited.
16 So you're going to be limited in younddawn rate 16 And finally, because we have the probiétmaving
17 not only by the reservoir and by the dam #@rd, but 17 the sediment load concentrated in time,ritgraduce
18 also by the sediment concentration that yourelease 18 a lot of downstream consequences. And otteeof
19 downstream. 19 reasons that flushing in many jurisdictichbasically
20 100,000 milligrams per litre will kill nsbthings 20 infeasible is because of downstream impacts.
21 in the river, if it's sustained. And if ybave 21 (Slide 49) Here, just giving an examfite,
22 a downstream filter plant, it's not goind&o 22 regulatory guidance letter from the US Cafps
23 operable. If you have downstream irrigatianals, 23 Engineers (P-612), which | think has beemthiced
24 they will fill with the sediment, the canalgl fill 24 into the record. It basically makes a déferation
25 with sediment. So there's a lot of thingsdosider 25 between sluicing and flushing.
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10:38 1 here. It's not just: we'll open the gated the 10141 1 Now, in the United States, if you hawveget
2 problem is solved. 2 an Army Corps of Engineers permit, that ie like
3 (Slide 48) When we talk about capacityspreation 3 worst thing that can happen. Basicallyaitgermit
4 by flushing, when you flush through a cascadehen 4 that involves all your federal agencies anicslly
5 you have a cascade, you need to flush thrthegh 5 goes through all of your state agencies a&mall
6 cascade. It doesn't really help you a lgbif're 6 the agencies have to get on board and agteewvat
7 going to flush out of one reservoir and thest | 7 you're going to do, including National Maririsheries,
8 deposit it in the next one downstream. Ycede take 8 Fish and Wildlife Service, Environmental Pobien
9 advantage of the operation. So you're gargabably 9 Agency, plus all of your local agencies. Ahere's
10 be having all of these reservoirs out ofiserat the 10 also a public review process. So you hdweeaf
11 same time. Which, as | mentioned, was whjooked at 11 fingers in the pie, and it's a difficult, 8asonsuming
12 dredging at Tarbela, because if we wereléase 12 and costly process.
13 sediment from the upstream reservoirs, tatkiaglants 13 Sluicing is exempted. It's exempted bsea- look
14 out of service, Tarbela can remain in openati 14 at the bottom. | think it got cut off whéwey
15 Also if you have an upstream dam, youazanirol 15 reformatted this, but it says "sluicing staues that
16 releases, and therefore create artificiahilg flows 16 mimic the natural increase ... of sedimert stream”,
17 for the downstream dam. For instance, albed@henab, 17 where the sediment that's discharged thrthegh
18 India has proposed the Pakal Dul storageugzstieam. 18 structure basically follows the natural pattés
19 And that can be used for two things: it carubed to 19 exempted from having to get the permit. Bseahis is
20 generate the flows that will pass througttre 20 basically a dredging permit. Flushing issidered to
21 downstream run-of-river plants, basicallyngghe 21 be dredging; sluicing is not, because yaiicislg is
22 storage plant as a big pondage pool; andyalscan 22 trying to mimic the natural pattern.
23 generate flows for sediment management doearst 23 So to have a prohibition against flushing
24 So being able to control the downstregdrdiogy 24 actually not unusual.
25 is, of course, an advantage of a cascadéheSo 25 (Slide 50) Now, let's talk about dredgieg|
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10:43 1 quick. 10:46 1 your power purchase agreement -- it wgract for the
2 This is the Bajo Anchicaya project in Guolaa, and 2 sale of power, and that will typically havdightions
3 I worked on this project about ten years dge. 3 to deliver; and if you don't deliver, you niesve
4 a small 74 MW project. It's on the Pacifiaidage of 4 additional cost that you have to pay. And¢hether
5 Colombia. And they had a flushing event, @cdeated 5 factors, plus all the downstream costs, alidiainto
6 a lot of downstream problems in terms of dossues. 6 the decision of whether or not to flush, howdo it,
7 There are some very special social issudssratea: 7 and how to draw the reservoir down and homadwe the
8 there are indigenous tribes which have aflot o 8 sediment downstream.
9 protection in Colombian law, et cetera. Szytivere 9 Dredging does not require interruptiopaifver
10 faced with regulatory actions, lawsuits, tnslis 10 production. Sluicing minimises the interiaptof
11 still ongoing after decades. 11 power production. Flushing does require gmgt
12 But they started dredging here in 1982is is, as 12 a rather prolonged shutdown of the powertplamd you
13 far as | have seen anywhere in the worldiaihgest 13 also have the problem of the downstream sadim
14 continuous dredging project in any reservtiey've 14 release.
15 been continuously dredging since 1962. Awed t 15 (Slide 52) So your selection of a sedimen
16 interesting thing is that if you compare dneount 16 management strategy depends on your sitelogyr your
17 dredged here per year -- and they use twigdee 17 physical features: site, sediment load; yivawdown
18 You can see this is a suction cutter-lizadge 18 rate; the plant head; the type of turbiné yba're
19 that discharges into a tunnel right about her 19 going to be using; how quickly you can reairind
20 (indicating), just upstream of the dam, whddtharges 20 it also depends on your socioeconomic enmigt: your
21 just below the dam. And not visible in ti®ograph, 21 legal, your regulatory environment, whiclespecially
22 but upstream, is what they call a Sauermedgdr, which 22 relevant to flushing; the sensitivity of thewnstream
23 is like a dragline. But it's not a draglthat's on 23 environment; the slope of the river; cansib@iment be
24 a tracked vehicle: it's a permanently insthtiragline 24 transported; ecological richness.
25 that goes out, collects sediment, and dutrgdsa into 25 Spawning beds: you release sedimenspdaning
Page 45 Page 47
10:44 1 the same tunnel. So the dragline pickheparger 10:48 1 beds, the sediment will accumulate irsghevning
2 material -- gravels and cobbles -- and theeciitead 2 gravels, and that blocks the flow of oxygedatater
3 dredge picks up gravels and sand. 3 where the fish lay their eggs. For instaacgglmon
4 The dredging quantity of 528,000 cubicneget 4 lays eggs in gravel; the gravel gets coatéd wi
5 a year, divided by your 74 MW, gives you sdmrej like 5 sediment; the eggs will die because theretsxpgen.
6 7,000 metres per MW, or some number like tifatou 6 Social sensitivity to sediment downstreaknd
7 apply that to the 900 MW Baglihar plant, thisverts 7 downstream infrastructure: canals, intakesetra.
8 into something on the order of about 9 million 8 (Slide 53) Now, | would just like to cloggs
9 cubic metres a year of dredging. And if yook at the 9 section with making a couple of comments anate
10 overall sediment load from Baglihar, youaiking 10 change. | know that that's of interest heed
11 about being able to -- this is equivaleridaving 11 | would just like to point out that when yoesign in
12 a dredge in Baglihar which would dredge sbingtlike 12 this environment, you're thinking about clienehange.
13 40% of the total inflowing load. And of cear part of 13 And in the projects that I've worked witttlie
14 your load is going to go through your turlsia@yway, 14 Himalaya, and especially bank-financed ptejedtimate
15 and part of the load is going to go overdam when 15 change is always a big deal. But theretsuple of
16 you have the big flood. 16 things here.
17 So everybody says dredging is not feashit 17 When you look at design, you have yehrsgh
18 here's an example where it is feasible. And 18 sediment load and low sediment load, anddgsign for
19 | explained: even on very large scale, @nisption, 19 the high loads. So if your climate is gdioghange
20 and even in the Himalaya. 20 your sediment load, you're already desigfongigh
21 (Slide 51) So to close this part of tleedssion, 21 load. You don't design a project saying, [I\ee
22 dredging, sluicing, flushing: a lot goes itaking 22 sediment load is always going to be averdgsause
23 into account the production cost and the abfirgone 23 it's not.
24 production of power and the downstream ingakftyou 24 The Treaty doesn't allocate water: theafyr
25 have dispatch availability and problems witlir PPA, 25 allocates watersheds. So we had discussiohew
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10:49 1 could we change the Treaty to make it more 10:53 1 About half of my work is remedial warkh plants
2 "climate-sensitive”, let's say. And what yeally see 2 that have problems, and what we see repeaettgt
3 when you look at that is: the Treaty appogion 3 people just weren't thinking, they weren'triegnt.
4 watersheds, and India gets certain watersiredis 4 It's something that they aren't really acausth to
5 Pakistan gets certain watersheds. So witlain t 5 working with, because you go to school andlgam
6 context, it's not obvious how you could dotamg 6 about steel and concrete and hydraulics,dulitrent
7 to -- quote-unquote -- "modify”, "alter", "neerpret" 7 isn't in the regular curriculum. So it's stimeg
8 the Treaty to manage climate change in ardiftevay, 8 that, when you put your mind to it, you calvedt.
9 especially since both of the parties will @bly have 9 Where there's a will, there's a way.
10 very similar climate impacts. 10 Both methods, sluicing and flushing, hasreantages
11 As was described yesterday, we're nat eeactly 11 and disadvantages. And | would also liksapthat
12 what those impacts are going to be acrogsfilie 12 a lot of progress has been made in the releeates in
13 spectrum, but we do know that it will increasand is 13 the areas of coatings and better undersigudiv to
14 increasing -- the demand for irrigation. Blbeat, 14 management sediment. From when | startekimgpin
15 more evapotranspiration from the plants, nroigation 15  thisfield to today, huge advances have bese.
16 demand. So that part is pretty certain. Jdrée 16 So | would just like to close by sayihgtta lot
17 that's uncertain is the precipitation pagenthe 17 of options are available, and we are notdddkto
18 mountains, which is unfortunately an areactvinas 18 "This is the way to do it".
19 rather a paucity of historical data. 19 So with that | will close, and maybe &®more
20 So basically that's, in a nutshell, whabuld 20 questions.
21 like to say at this point about climate cheangike 21 THE CHAIRMAN: Professor Buytaert.
22 | said, I've given it a lot of thought. Andeems 22 (10.54 am)
23 that the Treaty, the way it's set up, appoirig 23 Questions from THE COURT
24 watersheds, basically is -- how would you?sayt's 24 PROFESSOR BUYTAERT: Thank you very much, Dr MorAgain,
25 equitable, in a way, even when climate chaogees down 25 a very clear presentation. I've got a feestjons.
Page 49 Page 51
10:51 1 and affects this, because both partiegang to have 10:54 1 My first one relates to this concept o
2 similar types of problems to deal with. 2 weaponisation of infrastructure: essentiaéf it
3 It does make it clear though that the firea 3 the on-purpose management of infrastructucedate
4 focused on sustaining the hydrology coming int 4 downstream harm, which is a concern in thigesd.
5 Pakistan. And if there is a change in thalrbipgy, 5 It has been brought up mostly in the contéktdia
6 it doesn't change, let's say, the obligatioihe need 6 switching off the water towards Pakistan.
7 for Pakistan to receive the waters as it adjucomes 7 But from a sediment perspective, can hmktof
8 down. 8 any scenarios where sediment is managed imasuay
9 (Slide 54) So just to conclude. | hopave been 9 that it might create substantial downstrearmRa
10 able to have you understand that there'sd ieays 10 DR MORRIS: Water and sediment travel at differen
11 of focusing and solving sediment issuesEriglish, 11 velocities down a river. And when we've ledlat this,
12 we'd say there's -- | mean, American; | damiw if 12 the principal problem for Pakistan will -- @epect it
13 it's an expression over here -- but theraisymvays to 13 to be the interruption of supply.
14 skin a cat. There are many ways to appragrbblem. 14 There's a second problem: that becaesastims
15 And sluicing and flushing are both viable inoels, no 15 have -- for instance, Baglihar has very lajgees, you
16 doubt about it. And they can both work ia Himalaya, 16 can pass large, large floods, and you can thuse
17 and | have worked on projects on both endiseof 17 gates and create flood conditions downstreBnt.when
18 spectrum. 18 we've looked at the flood-control capacitytaf
19 I should mention that | showed you thhte at the 19 downstream barrages in Pakistan, it lookswik have
20 beginning with all the different methodsnigy 20 the capacity to manage the flood.
21 professional career, | have worked with fthem at 21 So the flood is an issue which is navasying as
22 different projects in different locationso Bn not 22 the interruption of supply. Because if yan imagine
23 here to say, "This is the way to do it","@his other 23 running an irrigation system where you héwes or
24 way is the way to do it". There's a lotlohgs that 24 four weeks of no water, and then all of adewdit all
25 can be done, there's a lot of options. 25 comes in a spike, and then you have anotfeeott
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1056 1 three weeks with no water, you're not gomnbe 10:59 1 dam was completely destroyed. Completesgroyed:
2 successful in your irrigation scheme. 2 it's gone. And people died downstream. Amehs not
3 The third that you mentioned here is sedim Now, 3 the only event; there was another eventnkihn
4 the sediment, when it's released, it will flow 4 2013 that affected another area of the Hinaalay
5 downstream. But in the case, for instancéhef 5 And we have problems of that type in Ngfual
6 Chenab, the sediment will go through the Salgject 6 instance. | don't have it in this presentatimit
7 in India first. So the Salal project in Ingiauld be 7 I've got a picture of one of the landslideskin
8 the very first to be impacted and would reeehe 8 Nepal that severely damaged and completehdiaed
9 biggest impacts of any downstream infrastmectu 9 a couple of small run-of-river plants.

10 So it seems that, yes, the sediment}; iweme 10 So, yes, it's a problem. But you alseeha

11 go back a little bit. 11 understand that a lot of the problems haeeroed
12 As the sediment is released, it tendiepmsit on 12 because people have not paid attention t6ati need
13 the riverbed. And what we've seen in theeBrgents at 13 to do a proper mapping of what's upstreachyao may
14 Warsak, we monitored bridges at differentadises from 14 find that there are certain areas that jasically

15 the dam, up to, | think it was, about 35rkikdres 15 aren't good areas to do hydro projects beazfubat
16 downstream, and the sediment concentratiecredsed 16 specific danger.

17 going downstream. Because sediments arg bein 17 If you do a concrete dam, it can get gped,
18 deposited, basically, on the riverbed; sofriegnes 18 then you can maybe work your way out oftit, itis
19 into your irrigation canals. 19 costly. If you're a government, maybe yauafford
20 So the sediment arriving in Pakistan pritibably 20 it, maybe you can find the money to dofityou're
21 be the number three problem, rather thandhaber one 21 a private entity, maybe it will be more difit.

22 problem. The number one problem is theriaption of 22 But it's a problem that can be addretizedigh
23 the water supply; number two is the floochdAf 23 proper design. And part of the design qoest: do
24 course the interruption means you'll hake, leero 24 I really want to put a plant in the area veHdnave
25 flow or a greatly reduced flow and then akpead 25 such a large risk?
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1057 1 then -- you know, there is the potentiaa that. So 11:00 1 Again, one of the slides that's ndhin

2 it's interruption of supply; number two wotlel 2 presentation here is the Jagran plant in Kaisinm

3 flooding; and number three would be the sedime 3 Pakistan, 30 MW, which was affected by a dethoiv.

4 release. And particularly because, on then@linén 4 You had boulders coming over the dam. Btiigcase
5 particular, India would be more affected: theyuld be 5 it was designed for this type of event. Yauéa low

6 basically inundating their own plant with sednt. 6 dam, an ungated crest spillway. And therkitap

7 PROFESSOR BUYTAERT: Thank you very much. 7 downstream, on the left-hand side you havauple of

8 Another question relates to the last pyint 8 sluice gates in front of the intake. Jusepur

9 mentioned on climate change. | believe youtioeed 9 run-of-river; they don't have pondage at fiést.

10 yesterday GLOFs and LLOFs, which do occumduntainous 10 And the event came through; the sedimeriyding the
11 environments, including the Himalayas, ardikely to 11 boulders, went over the spillway. They céaek with
12 increase in intensity and frequency undeditions of 12 a bulldozer, cleared out the area in frorhef

13 climate change. 13 intake, and the plants are ready to go t&&gain.

14 So far, how big has the impact of GLOR® lBLOFs 14 Unfortunately, their switchyard was pthteo close
15 been in managing dams and reservoirs imetgisn? 15 to the river and the switchyard got wiped aldgng

16 And what is your view on the potential insean risk 16 with a mosque that had been there for 12Gye2o it

17 as a result of climate change and changivigoermental 17 was an extraordinary event. But the damneas

18 conditions more generally? 18 materially damaged; and of course the powsdyavhich
19 DR MORRIS: If you read some of the informatibattcomes 19 was an underground powerhouse, was complatalt.
20 out in the media, you will know that somehef Indian 20 So you can design for this.
21 projects -- some large Indian projects, at fahave 21 PROFESSOR BUYTAERT: Thank you, | think thatiseay
22 been impacted. 22 helpful example. More generally, would y@sidn a dam
23 There was a project on the Teesta Richwwas 23 very differently if you knew that GLOFs and@Fs were
24 impacted by -- | can't remember if it wasl20E or 24 a substantial risk?
25 a landslide lake flood. But a 1,200 MW pebjeThe 25 DR MORRIS: Yes, you have to understand what yisids are
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11:02 1

Page 58

and you have to plan for them and you baaesign for 11:05 1 typically at the point of, "This is whereu want to
2 them. 2 build it"; maybe not at this exact spot, batvenit up
3 Like | had said at the beginning, engiimegis 3 and down a kilometre, or something like théou've
4 a very fascinating profession. Every projgdts own 4 got a general idea of where you want to put it
5 little problem, or big problem: your physicattors, 5 PROFESSOR BUYTAERT: Thank you very much. | dalyedid
6 your problems with regulatory limitations; te's all 6 not expect a straightforward answer. But yemws are
7 types of things. But you put your mind tarid the 7 very, very helpful nevertheless. Thank you.
8 solutions will come up. But there are sitest yyou 8 THE CHAIRMAN: Mr Minear.
9 shouldn't build on. 9 MR MINEAR: Dr Morris, thank you for your presetita.
10 PROFESSOR BUYTAERT: Thank you. 10 | have a question related to Dr Buytaent&t fi
11 My last question is a bit more concepimaature. 11 question about sediment management.
12 If you have a valley with hydropower poteingiad 12 As | recall, Neelum-Jhelum is downstreiesm
13 you're looking for installing a certain capgand 13 Kishenganga. Would sediment managementshiekiganga
14 you have the option between fewer large plantnore 14 affect the operation of Neelum-Jhelum?
15 smaller plants -- and obviously there areyman 15 DR MORRIS: Yes, because Kishenganga is currently
16 considerations that would influence that sleni-- but 16 accumulating sediment. In our office, weldated
17 from a sediment perspective, would you be abbkay: 17 Kishenganga, what, 15 years ago, as panedirst
18 well, we'd rather go for fewer large plantsnore 18 case, and at that time we were anticipatiagit
19 smaller plants? Is there a general trenardswvhich 19 would come into sediment balance after motess
20 of those is easier to manage from a sediment 20 40-50 years, something in that range; | demiember
21 perspective? 21 the exact number.
22 DR MORRIS: That's a question that doesn't heaitiyr 22 But Kishenganga is quite a distance apstrof
23 a good answer. You can, of course, managesadiment 23 Neelum-Jhelum. So with respect to the bad,lbed
24 appropriately in either case. 24 material, you will not see it at Neelum-Jnelyou will
25 In general, the larger plants tend téebs costly 25 not be able to measure it. With respectispanded
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11:03 1 on a per-megawatt basis. Maybe evemufopmpare 11:.07 1 load, you may see something, but it ig arportion of
2 a 1,000 MW versus a 20 MW, you're maybe loglkihhalf 2 the entire watershed. And so the sedimenagenent at
3 the cost per megawatt. But your 1,000 MW {plaou're 3 Kishenganga will probably not have an appl@eiar
4 looking at $1.5 billion: that's a big nut t@ck. And 4 significant impact.
5 if you have a problem -- for instance, the one 5 It may have a measurable impact, if wedcmt!
6 | mentioned in the Teesta River, where thexeha 6 measurements. But in this part of the wavieldon't
7 a 1,200 MW plant, the dam is gone -- you freaiat of 7 have, like, United States Geological Surveslitu
8 investment in one project. 8 stations that have been running data for agsyeWe
9 So | don't think that there is what youldccall 9 don't have that. So it would be difficultthin all
10 a good answer to that. My preference, ia$woing to 10 the variability that we see, to pick out, '\Mhis is
11 work on it, if | was given a pristine rivéryvould 11 what the condition was before Kishengangea.tiais is
12 select plants which are probably moderasizie 12 the condition after”. So it's probably nmtnething
13 | would not try to do a 3,000 MW plant tottie whole 13 that they would be able to even measuresaptint.
14 river, and | wouldn't certainly do 30/20 M\iuiuts. 14 So, yes, from the standpoint of sedimentter is
15 Either extreme is probably too extreme. IBatow it's 15 completely different. But from the standpaih
16 not a really good answer. 16 sediment, probably not much impact. Andéfré is,
17 But the other thing is that as an engingri're 17 it would be a reduction in sediment for teatrseveral
18 never given a river: you're typically giveeegment of 18 decades.
19 a river or a site. And the planning stageany of 19 MR MINEAR: Thank you.
20 these rivers was done many years ago, likee&fs ago. 20 THE CHAIRMAN: Dr Morris, you mentioned the pdsifity of
21 And maybe the question is: should we repia) based 21 cascades of dams in the context of sedimanagement.
22 on, for instance, high dam/short tunnel, vetew dam 22 And | was wondering if you could step baduirthe
23 and longer tunnel? Those types of questishigh are 23 sediment control context and just say somgthbout
24 more overall questions. 24 whether there are inherent limits on thedingj of
25 But by the time your design engineer grits 25 a cascade of dams in the Himalayas.
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11:.08 1 And by that | mean: are there reagdnsat 11:41 1 an integrated power system.
2 a certain point you can't continue to do @ads, for 2 (Slide 2) The objective today is to explaower
3 reasons of sediment but also just hydrolo@y?s it 3 systems in general, and how a run-of-riverdgdwer
4 the case that you can design these dams ay dhat 4 project is used in that power system. | al#o
5 you can have almost an unlimited number orsémee 5 comment on the evolution of power systemspenver
6 river system? 6 generation, especially the recent trend tarsoid
7 DR MORRIS: You can design them as a stair stéerevthe 7 wind resources and the associated role anditige of
8 tailwater of one falls at the powerhouse efrixt 8 hydropower with the integration of those reses. My
9 upstream dam. There's no physical limitatiodoing 9 purpose here is to provide a general grounding
10 that. 10 hydropower operation, which will become mmlevant to
11 Of course, you have limitations in tewhsvhere 11 you as we proceed through the week. (Pause)
12 you're going to place dams because you hastng 12 In slide 3, I'm going to discuss four mipics.
13 communities. So you have to work aroundu gon't 13 Firstly, an overview of the charactecsof
14 want to flood communities. And if you haveascade of 14 an integrated power system in general, I@gp&irglobal
15 dams, you're going to have flooding everywtsong the 15 growth in electricity generation, and thes $pecifics
16 river. So that's our number one constraimtd it's 16 of the system in India.
17 not just the communities on the main stero: yave 17 I'll then discuss some of the generatetspof
18 tributaries. So it's the main stem plus ebert 18 generation expansion planning for a powetegysand
19 tributary communities you have. 19 this is to determine how we get to selecpthats
20 The second limitation is going upstrearou get to 20 that we actually design for a system.
21 a point higher in the watershed where yo hess 21 The use of run-of-river hydroelectric powvill be
22 water, you have more risk of GLOF eventgjdéides, 22 illustrated with respect to the services theyide
23 all types of risks. And this is just chaeaistic of 23 for the power system and some of the linuitetithey
24 working in mountains: you get to a certagvation, 24 have in those systems.
25 and it becomes so difficult that it doesréknany 25 Then my final section concerns the ongjewolution
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11:10 1 sense. You have access problems, eaceter 11:43 1 of power systems to integrate the otheewable energy
2 So basically, your limitations are rivelesi 2 sources. These energy sources are very iamp@md
3 communities in the downstream section; andrgach 3 they require significant system supports tabdsn
4 an area upstream where you just have too melghoo 4 effective dispatch.
5 much cost, too many geologic problems, etraete 5 (Slide 4) So firstly now, we'll go on teetpower
6 THE CHAIRMAN: Very good. Thank you very much. 6 system in general.
7 | don't think we have any further quesdicso let 7 In slide 5, just as a bit of a backgrotord
8 me just thank you very much for your presémat 8 interest's sake, | illustrate the growth imary
9 It was very helpful. 9 energy in demand in the world from 1800 togresent.
10 | think we are now at a time where wehnhtgke our 10 What you see here is primary energy demahithws the
11 coffee break. So why don't we return at@.1A4nd at 11 total energy used before transformation, indrefor
12 that point we will resume, | take it, with Ree. 12 electricity or waterpower or mills or whatev@ his is
13 SIR DANIEL: That's correct. Thank you, Mr Chmaam. 13 the total energy consumed.
14 THE CHAIRMAN: Thank you very much. 14 The energy demand globally shows thesitian
15 (11.11 am) 15 through a series of industrial revolutionkjcla
16 (A short break) 16 started in the middle of the 18th century laasl
17 (11.41 am) 17 continued to the present. The most rapid/gran
18 THE CHAIRMAN: Okay, | think we are reassemblesb, 18 energy demand starts from the beginningef th
19 Mr Rae, whenever you're ready, please proceed 19 20th century and accelerates significantynfthe
20 Incorporating a Run-of-River HEP 20 1950s.
21 in an Integrated Power System 21 So going on, looking at electricity demhartt's
22 MR RAE: Mr Chairman, members of the Court, I'eBged to 22 a similar pattern shown in slide 6. Andsbashows
23 be able to speak to you today about thigtokin 23 the main sources of energy, which you set@night
24 going to present the Court with some backggian the 24 side of the slide there.
25 operation of run-of-river hydropower projeicts 25 Electrical energy itself is a relativedgent
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11:44 1 development in the arc of human histdrye firstreal | 11:47 1 period. This is pointing out that theatgieneration
2 commercial developments of any scale dateetdette 2 of course has grown very rapidly; but the migjof
3 19th and beginning of the 20th century. 3 the growth historically has been in thermalsu This
4 I'd like to appreciate this by considerihgt my 4 has been coal, largely, in India, but to sdegree
5 own grandparents were born within a couplgeafs on 5 other fuels as well.
6 either side of the turn of the 20th centuoythat the 6 An important thing to see in the slidethis
7 lifetime of global electricity use that we koat now 7 recent growth of renewable energies that baven
8 is within the span of three generations. Hdjye 8 dramatically within the last decade, and tloeem
9 I will continue for a while longer! 9 gradual growth of hydro over the period ofdim
10 But electrical energy demand has growgairallel 10 illustrated here. The other renewables, stasthe
11 with the global energy demand shown in tleeipus 11 green line in the figure, are now increasinipe
12 slide. There have been significant advainctse 12 range of 10-15% per year. Again, thereas th
13 technology for electric power generatiorhis period, 13 Indus Waters Treaty early in that process.
14 with associated improvements in efficiencgt an 14 Going on to slide 9, | wanted to illusgréhe
15 cost-effectiveness. And similarly, the esdaifor 15 difference between the installed capacitythacnergy
16 electric power generation have changed dieatist 16 generation by source in India as of 2023. It
17 both in the range of uses but also in thegséreness 17 important to recall here that there's a umportant
18 of electricity in our lives. 18 difference between installed capacity, ortwtgrefer
19 Note that global hydropower productios geown 19 to as "power", and the energy produced ukiaig
20 slowly relative to the growth in other sow,cand this 20 capacity. They are two entirely differenbgs.
21 is evident in this slide that's in front afly The 21 Capacity in the system is shown in tark on the
22 usage of some of the thermal fuels has rgcstarted 22 left, and energy is in the figure on the tigBo
23 to drop off: it's not growing as rapidly. d\recently 23 looking at the capacity first of all, | kndiae figures
24 there has been a dramatic and significantthrim 24 below are not all that clear. (Pause)
25 other renewable energy sources, which yoaséee 25 The thermal fuels is typically in blaak the
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11:46 1 orange colour at the top of the slide. 11:149 1 figure, and they account to about 57%efdapacity of
2 But that said, the core product of the gogystem 2 the system. Of the thermal fuels, thererigely coal
3 has not changed from its earliest developmedér the 3 and you have some gas, you have some oil@antiave
4 direction of innovators such as Edison, Westiuse or 4 some diesel use. They're about 57% of thatdion
5 Tesla. Power systems still operate to provide 5 the left.
6 electricity at a fixed voltage and frequen8gp the 6 When you come to the energy producedarsiistem,
7 energy production itself has evolved, butithderlying 7 which is the figure on the right, the therrels then
8 physics of electricity is fundamentally thensa 8 make up almost 75% of the energy generatalia.
9 And you'll note here, I've highlightedttwe slide 9 The light blue colour, which is on the &wight
10 the date of the Indus Waters Treaty, whigaity in 10 side of the left figure, is the amount of getion
11 the development of hydropower, but that dbekange 11 from solar. And the capacity of solar initndow is
12 how the energy envisaged in that Treaty waslved. 12 about 30% of the total capacity of the systehich now
13 (Slide 7) So from that general backgrouvelcan 13 makes up about 12% of the total energy beiaduced.
14 then look at: well, what's the situationndia? 14 The hydro is the darker blue colour, iand
15 Well, India has also seen a rapid growgmergy 15 comprises about 11% of both the capacityta@énergy.
16 generation, which is the orange line to thigoon of 16 It's important to understand what's sgistem so
17 the figure, which shows a rapid growth fréma t 17 we have a better appreciation for how thémapwill
18 mid-1940s to where we are today. And thassociated 18 be operating in that overall system.
19 both with an increasing population but also t 19 One of the difficulties with the solaidanind
20 increasing consumption of energy per capitéch is 20 sources is their intermittent nature anchibed to
21 what you would expect from an industrialisang 21 provide dedicated energy storage to allovatiable
22 developing nation. So you have an energytiron both 22 energy to be dispatched during the eveninogsho
23 counts. 23 Again, although the renewables capacity nea§d%s; the
24 Then the next slide, slide 8, shows hanget the 24 energy is that smaller component. Then igseris:
25 historical energy generation in India for saene 25 how do we get that energy dispatched inybtem?
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11:51 1 So along with the solar capacity,ehierdedicated 11:54 1 meeting system demands.
2 energy storage required in these systemshaoe to 2 It's also interesting to observe that mgki
3 have some way of storing the solar that's igeed. 3 a transition from isolated to integrated ghds made
4 And that has led to a growth globally in tise of 4 some projects possible where previously therdd not
5 batteries. Around the world, the largest amafi 5 have been sufficient demand. An example wbald
6 energy storage for solar is with batteriethist 6 a remote watershed where there might have dperject
7 moment. 7 available, but there was no demand locallytf@nd
8 India also has plans to implement a lprggramme 8 that would have constrained the ability toedep that
9 of pump storage development that will provedergy for 9 project. We are now in a world where we hategrated
10 solar implementation. CEA lists 57 GW of gustorage 10 these to such a degree that we're able &lajeremote
11 projects, several of which are now in finlanming or 11 watersheds. And the Indus Basin comes into
12 construction. 12 consideration in this respect as well.
13 So overall, the Indian system is thedthargest 13 Each of the grids that we see regiortahe is
14 in the world, and is large relative to thevpo 14 managed by a system operator, and they detthe
15 stations that we're discussing on the IndateYs. For 15 daily dispatch of generating plants to meetdemands.
16 example, the Baglihar Hydropower Projecthwit 16 So they work day by day to determine who'armhwho's
17 a capacity of 900 MW, is only 0.2% of thetatied 17 off.
18 capacity in India. 18 (Slide 11) So with that general overviédrnow
19 So a word about system interconnectiamd this is 19 like to give some comments or a very brigbiduction
20 shown in slide 10, where we show the regipoaler 20 to how power stations are actually planned.
21 grids in India. There's five interconneategional 21 In slide 12, | give a diagram here wigores
22 power grids: the northern, northeasterngeast 22 a very simplistic description of what goe®in
23 southern and western. The figure there sliosvs 23 a generation expansion planning exercise.
24 general geographic area of those power griitis. 24 The purpose of the planning is to deteentine
25 interconnected system allows the power statio work 25 optimal mix of new power stations that watisfy
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11:52 1 in a complementary manner to supply tlegalvdemand.| 11:56 1 technical and financial constraints. plecess
2 But historically, if we go back into therky part 2 includes identification of a power and enedggpnand
3 of the 20th century, electricity developmead Imany 3 forecast, what is it we're trying to achiemed this
4 isolated grid systems where a plant wouldesarsingle 4 is generally tied to an economic growth fostcd its
5 industrial user or a small utility grid. Tledsolated 5 own.
6 grid systems have largely been replaced arthendiorld 6 It's then followed by an assessment ohtladable
7 as power systems and have become more irgdgaatl 7 resources: what can be produced in termsets,fu
8 extended their capability through transmission 8 hydropower, solar or whatever. They all do in
9 So the northern grid region here incluties 9 a basket to be identified.
10 Indus River basins, the tributaries in Janamad 10 We then go through a process of selettiag
11 Kashmir, as well as other basins not covbyetthe 11 technologies, and balancing the supply anthdd so
12 Treaty. This region is fully interconnecteith the 12 that we add enough power stations to meetah@nd
13 other regional power grids in India. 13 that's arriving from the forecast.
14 And as | point out in the pie chart héhne, 14 This then goes to the next step of, tith
15 northern region has an installed capacigboiut 15 available projects, analysing the produatiosts of
16 100,000 MW. So it's not a small systempjitfige 16 actually producing the power and energy ftioat
17 large. In proportion to the total -- eachhef grids 17 system, which ultimately leads to an apptieciaf
18 are a similar size, but you see an idea wflagge 18 what would be the tariff for end-users: wy@i or
19 they are here. 19 | would pay for on our monthly utility bills.
20 Interconnection is important in thatribyides 20 The procedures involved in this are thyc
21 system diversity that reinforces the captidsliof the 21 extremely complex, and they seek to reprekent
22 renewable energies and supports the provigipower 22 capabilities of the system while considetirg
23 system ancillary benefits. And I'll comeHose in 23 probabilistic availability of each power giatand
24 a few moments. The interconnections alsecaffow 24 its associated capacity and yield.
25 hydropower and other energy resources digegtiin 25 To grossly simplify the process -- itlsaly
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11:57 1 I've put on the right-hand side of thesidwe define 12:00 1 It's important to note here that #hens | use
2 options, we estimate the demand, we devejdarafor 2 reflect a normal power planning application.
3 new plants and we estimate what is the costefgy 3 Critically, the Indus Waters Treaty adoptpecfic
4 from that plan. And then we go through ameaaic 4 formula that simplifies this computation oé thirm
5 evaluation process to make sure that we haop@#mum 5 power by establishing the flow rate that Wwél used to
6 plan that is affordable within the tariff expations. 6 calculate the firm power. This simplificatiatiows
7 The key step for my purposes today issteyi on 7 for the definition of firm power without resioig to
8 the selection of the generation expansiomn;ishavhat 8 a generation planning analysis or any otheuraptions.
9 is the least cost combination of plants wiitim fpower 9 So effectively it has removed this procesmftieing
10 and firm energy capacity to just meet the atesn 10 under the remit of the Treaty.
11 forecast. Stated another way, what is theaala 11 So Dr Miles will address you on the magrand
12 investment plan for the power stations thiktmeet 12 application of the terms "Firm Power" anddksociated
13 our demand forecast? 13 term for "Pondage" as they are used in teatyr and
14 Open power markets in many countries chaaged 14 you'll be able to follow up with him, | belie,
15 some aspects of how planning is done, withresition 15 tomorrow.
16 from direct utility investment in favour ofamket 16 The energy though is the accumulated atafipower
17 structuring and policy to encourage indepehpewer 17 over a time period. It's the same as whaears in
18 producers. But the underlying requiremettiztoe 18 your household utility bills as the monthbnsumption
19 sufficient demand to meet forecast still &xisSo all 19 in kilowatt hours. Hydropower energy is canegl at the
20 markets, public or private, must provide fjpower and 20 power system level as the outcome of whabean
21 firm energy to supply the peak demands irptiveer 21 produced with the available hydrology andpbeer
22 system. 22 capability of the power stations.
23 The planning process | have just summediis 23 Firm energy is that amount that will haveassured
24 performed very early in the development pgsder 24 availability from the power station for deliy to the
25 power stations. It is generally when theautyihg 25 customers. And typically, firm energy isrioas the
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11:58 1 studies are at a pre-feasibility or fatigibevel, 12:02 1 combination to the overall power systenenva power
2 so they are identified and there's a prelinyiteyout 2 station is added. It is computed for a ailtic
3 and a preliminary costing available for thefime 3 low-flow period in the case of hydropower's Hot
4 process then proceeds after the generatioripla 4 an average, it's actually a low-flow conditiea it
5 confirmed and additional studies are perfortoatiefine 5 has assured reliability in all cases. Todmesilered
6 the project in preparation for its design.isidan be 6 firm, it must be available for the planningipd with
7 a period of many years between when it might b 7 the selected reliability.
8 identified in the planning to when it ultimgtéecomes 8 Firm power also must be assured availdbieit's
9 available for design. 9 the capacity of the individual power statiang it's
10 So turning to slide 13. I've been réferto the 10 merely the rate at which energy is produdedoes
11 terms "firm power" and "firm energy", and Wery 11 not show the total amount of energy; it'y @hé rate
12 important to recognise the differentiatiotween the 12 of production of energy.
13 two. But they're key inputs to the genera@gpansion 13 People dealing with power planning andrbgower,
14 planning process. In essence, they deternawenuch 14 we're quite protective of the terms "powerd éenergy"
15 of the demand forecast can be reliably pexvioy any 15 as different items, in much the same wayttiae's
16 given power station, which then establishiesmplants 16 a difference between cement and concretsmuld
17 must be added to meet those demands. Sionthsower 17 recall that in my first year of engineerihtpok
18 and firm energy is the input to the generatigpansion 18 a course on concrete methods, and was tgldu irefer
19 plan, or when we're going to add plants théosystem. 19 to it as "cement”, you fail. And the samagdlcomes
20 The firm power and firm energy define the 20 with power and energy: they are differemgkiand we
21 capabilities of the individual power stati@ssit's 21 deal with them differently.
22 added to the power system. So at eachthgefirm 22 The firm power that can be produced hydropower
23 power is the firm power of the total systamd the 23 station can be larger than the power gerevatd the
24 firm energy is the firm energy of the totgtem with 24 flow rate available on a given day, and shat’cause
25 that plant added. 25 pondage can be available so that the planbea
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12:03 1 scheduled for less than 24 hours in a Wy.take the 12:.06 1 going again?
2 volume of water, which is analogous to theuna# of 2 So the rows going down the left-hand staew the
3 energy, and we can then reschedule that ishoder 3 contribution from the different available geaté®on
4 period of time so we can use a greater degrpewer. 4 resources, and the one at the top is hydrapovieu
5 The daily peaks for that peaking operatiam be 5 can see, going across the diagram, it hasdolisefor
6 a few hours during an evening period, buttEquite 6 almost everything, which means it is a veryable
7 short. But generally in the order of four to 7 producer of ancillary services.
8 eight hours in a typical day. 8 The ones closer to the bottom are soliad and
9 It's important that if you're doing a piegk 9 battery storage. Solar and wind particuldring the
10 operation like this, there is a period ofdlg when 10 bottom two, have very few of the blue d&s. they
11 the plant does not operate. And duringpkabd of 11 don't have such great contributions to thodlary
12 the day you'll accumulate the water in thedage so 12 services.
13 that you can release it at the higher raselater 13 The other ones in the middle, the thepteaits,
14 time of day. 14 whether oil or natural gas or steam or nuckbhave
15 So firm power is the amount availablenggawatts 15 some contribution to ancillary services.
16 that's available for dispatch by the powatian at 16 At one time, most generating facilitiesild
17 any time, and the amount of energy to bergéea: with 17 contribute to these ancillary services. &utve add
18 that firm power determines the number of fdluat the 18 more solar and wind resources, utility plasmeust now
19 plant can operate. A traditional methodlafhping 19 make dedicated provisions for the ancillanyises,
20 uses load duration analyses to show howgdower and 20 which are defined either as direct investsienby
21 energy from plants can be combined to stathd 21 incentivising investment by private investiim®ugh
22 overall load, and I'll show you an illusteatiof that 22 policy.
23 in a moment. 23 The hydropower is a valuable source efdtfcillary
24 So an important thing, going forwardf iba 24 services, as indicated in the slide, butatse does
25 in addition to power and energy productiavygr 25 depend on whether the hydro is run-of-rivestorage,
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12:05 1 systems as a whole must have charaaterisich as 12:.08 1 or even pumped storage.
2 what are listed in slide 14 here, which ensuee 2 (Slide 15) Let's look at some of the detai how
3 quality of supply. And this slide is reprodddrom 3 hydropower itself is operating.
4 a report by the Pennsylvania-New Jersey-Madytaid 4 (Slide 16) Electricity is created by tlneersion
5 system in the United States (P-603), anddlifia 5 of the potential energy of water to mecharecergy at
6 a useful diagram to illustrate typical powenvices 6 the turbine, | think as was described to yenlies.
7 common to all power systems. 7 The electrical energy at the generator isigea/for
8 The columns in the chart -- and they'bét Aard 8 transmission to the power grid for distribotio the
9 to read here, but in a sense it's not estergiget 9 customers.
10 every minor detail. The columns in the ckhdws 10 Potential energy of the water is simply t
11 various services often referred to as "awillor 11 difference in head between the reservoiregast and
12 "secondary" benefits. These services indacd®rs 12 the tailwater downstream and the densityaiew and
13 such as the ability to regulate voltage &edability 13 gravity. That's the potential energy. Tleeteical
14 to regulate frequency; the ability to follawarying 14 energy is a function of the efficienciestad turbine,
15 load in the power system; and what is cakgthning 15 generator, transformer and other electrigstesns.
16 reserve", which is the reserve availablé&@power 16 And that electrical energy comes about asomeert the
17 system able to react quickly to changeseridhd; and 17 potential energy of the water through thbihe to
18 standby reserves, which is the ability ofgitsat to 18 kinetic energy, and then to electrical enéngje
19 start up and deal with a load over a perfahgwhere 19 generator.
20 from minutes to hours. 20 The generator itself must spin at a eoistpeed
21 Other columns in the diagram are: howeldyi 21 to create a constant electrical frequendye T
22 a plant can start up; whether it has stoaagéable 22 frequency is determined from the rotatiopeakes! of the
23 for its fuel; and its ability to enable thaner system 23 generator and the design of the rotor andttter,
24 to start from a black start situation: foaeple, 24 which are the spinning and stationary pathef
25 after a power outage, can you bring it upgetdt 25 generator itself. And the turbine is dingctbupled
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12:09 1 to the generator so it also spins at ateohspeed, 12:12 1 units were operating at part-load, ancevesmilable to
2 even with changes in flow rate. 2 the power system to have the load adjust @oen, as
3 The output from the hydropower plant & plower, 3 needed to contribute to correction of thedmsgpy of
4 which varies with the flow rate and the getiegghead. 4 the power system. So they were working failkzmy
5 And it's simply, again, the rate at which émergy can 5 benefits generation during that period of time
6 be delivered for a given flow rate, and fdapendent 6 So we sometimes think that hydropowertglanly
7 of the hydrology. 7 provide a block-loading of power and energypeaking.
8 The other primary output is the energyiciviis, 8 That's part of the role; and it's importafcaurse,

9 again, different from power. The energy faration 9 but the availability of the ancillary servides
10 of the flow rate available in the river ahd power 10 actually also an important function of hydearic
11 capacity of the plant. The energy is conpubie 11 plants. The provision of some ancillary &z will
12 aggregating the power produced in each seufoing day 12 generally require that a hydropower plaiperated at
13 for the whole period of time that the plaperates. 13 a partial load, subject to governor control.
14 As such, it's simply a sum of power over tiri@ergy 14 What I've shown on slide 18, on the Figdid side,
15 then will be expressed in kilowatt hours igagvatt 15 is a typical efficiency diagram for a Frartcigine.
16 hours, whichever; whereas power is expressed 16 On the bottom is the flow rate; and the otide, the
17 kilowatts, megawatts or gigawatts. 17 vertical axis, is efficiency. And typicallwe want
18 A very, very simplistic view here, whiich 18 the plant to operate between about 60% a1 the
19 important for how the plant operates -- this 19 rated flow. Ideally, it would operate aro8@%6, where
20 slide 17 -- that all power stations are autgd by 20 it's close to the peak efficiency.
21 a governor, whether hydropower or thermalgroeven. 21 So if the plant is available for anciiservices
22 The governor functions to maintain a consfi@ufuency 22 function, it's able to operate at the peatkef
23 in the power system or to control key requiats such 23 efficiency curve, and allow the governor pe@te to
24 as flow rate and water level. The goverras h 24 vary the load a little bit up or down fronathas it's
25 different operating modes, depending on thetp 25 needed to provide whatever services, whétbguency
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12:10 1 characteristics and the power system. 12:14 1 control or spinning reserve, or to folithe load

2 This is one of the large sets of equipnttesityou 2 changes in the power system.
3 will have seen on the turbine floor level dgrthe 3 But the contribution of run-of-river hygwer will
4 Neelum-Jhelum visit. It will have been latgeks of 4 vary seasonally. And a plant on full loadingithe
5 oil and other gear that were pretty hard weostand 5 wet season produces more energy, but it tones less
6 what they were. But this is part of the gower 6 to what | call the ancillary services.
7 system. 7 At part-load, the plant has some spinnésgrve.
8 In very simplified terms, there's a sengloich 8 And spinning reserve again is: every time goun
9 continuously monitors the rotating speed efttithine 9 a room and you flip on a light switch, yourgese the
10 and the position of its wicket gates. If speed 10 power demand in the power system, and somerpsiation
11 falls below a set point, then the governjadits oil 11 somewhere in the system must react in ocdeick up
12 in the system, which causes the wicket gatepen and 12 all those thousands of people flipping ohtlig
13 the speed of the turbine to increase to nthtcket 13 switches. And that's what spinning resepesdit
14 point. And similarly, it goes the other dtien and 14 allows the plant to operate automaticallgntke that
15 reduces the flow if it's going down. 15 adjustment.
16 But the governor also has set pointdatlaito be 16 The governor will vary the turbine floafollow
17 able to control water level, flow rate or ep®wer 17 the frequency, to control water levels ocdatrol the
18 output. The governor systems available toesy 18 flow rate, whatever is set as the requirem&he
19 monitor the speed, and react to the poweesy® 19 operating turbine can ramp the load up omdmpidly,
20 adjust the power plant to maintain the s@ttpo 20 if it's already operating. This is frequgméquired
21 positions. 21 for systems that include solar generatidh. |
22 So during our visit to the Neelum-Jhetontrol 22 demonstrate to you in a moment here how blersolar
23 room, if you recall, the operator said that t 23 can be, and why it's important to have systiéma
24 generator was operating for frequency cooimahat 24 hydro that can provide some of this contrdsut
25 day. What he means by that is that turbameator 25 So why do | say all this? Well, pondage
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12:15 1 necessary in hydropower projects to pethe energy | 12:19 1 an illustration of the effect of the cusday by day
2 storage needed to allow for these variatioribe 2 or season by season. And what we see htrat ithere
3 turbine discharge when it does not match pedciwith 3 is not a single load curve that is charadterisr
4 the inflow. So you may have all of thesedgkin 4 the power system, where each day is reproduced
5 happening in the power system, and that eaieor 5 identically. They are different: every dayesy
6 change or small changes in the power pladtywanthen 6 month, and from year to year. This is foat there
7 need the pondage to buffer those. It providesiume 7 presented for 2014 and 2015 in the availaference.
8 available for surplus or deficit storage witthie 8 It shows again that there's a very sigaift
9 system. 9 baseload, but it also shows some significéference
10 So in this sense, the pondage is reattitige 10 between years, which | don't fully understdade
11 loads of the system by adjusting the loadheplant. 11 honest, but this is what was provided inréfierence
12 | differentiate loads of the system from padfithe 12 document. The difference is very signifidagttween
13 plant: they're again different, because agymlant 13 the seasons, and this is four typical seasiihe
14 doesn't deal with the entire system; theyoréonger 14 year.
15 isolated, they're all integrated. So pondsger 15 So all plants in the power system wilbigte to
16 buffer to provide that ability to deliver e 16 some degree to supply this hourly demandctian, and
17 ancillary services to a power system. Poadaglso 17 this is especially true of storage hydropogvejects
18 used for the daily peaking if the plant isestuled for 18 that have flexibility to schedule the timioigtheir
19 only certain hours in the day. 19 generation. Gas turbine and diesel plantsgidad
20 So if we come down to the level of thevposystem, 20 very quickly and they will tend to fill thepper part
21 what I've put on the slide here in slidesl8 typical 21 of the peaks in these diagrams. And evehficed
22 daily load curve for the "all India" casdnlia. 22 plants will fill part of it, and that wouldekypically
23 These are produced by an agency in Indiahwhikes 23 from the nighttime through part of the dagim
24 some information available. But it showspute by 24 Run-of-river hydropower projects can vsir load
25 minute, the power that must be deliveredtimo 25 subject to the pondage available and the deailable
Page 85 Page 87
12:17 1 system. And if you take the area undectirve, that 12:20 1 in the river. Peaking using pondage, dhois only
2 would be the energy; whereas the left axitégpower; 2 available during the part of the year wherfliwe rate
3 and of course the bottom is the time. Soif take 3 is less than required to generate at thelliedta
4 the area, you're taking the power in megaviatiss the 4 capacity.
5 time, giving you megawatt hours, which is énea under 5 If you are into the wet season of the e these
6 the curve or the energy. 6 plants are full-loaded, they are supplyingltizel at
7 And note also that this is only the upgeant of 7 the bottom of these diagrams, where it's nantis
8 the curve. The left axis would actually stibat about 8 through the day. In the dry season, theserise
9 100 GW below the bottom of this curve is baaé it's 9 variation through the day, and it's a mattenaking
10 there all the time. And it's only the vaiiit§pon 10 that continuous enough to fill those longqus of the
11 the top, which is about from 80% to 120%hef average. 11 higher loads, which are typically in the ordksix to
12 So in practice, the system operatohedispatch 12 eight hours.
13 operator, has to select a pattern of povetioss to 13 But it's important to recognise that pamgelis not
14 enter the system on a daily basis to resptius 14 the only factor that determines the peaksgeznergy
15 sort of load variation. The operator musiagls 15 provided from a run-of-river plant. The ager
16 schedule plants that are going to delivertexe 16 available is ultimately limited by the strefiow on
17 required ancillary benefits. Whether thesjig 17 any day.
18 reserve or standby reserve or frequency alomtr 18 (Slide 21) So what we do with these taally,
19 whatnot, they also have to be scheduledh&o 19 from a generation planning perspective, wet\a
20 actually have a big job, if we're lookingaagystem of 20 simplify this, because those are very diffitndeal
21 about 100 GW and we're scheduling plant®0fNIW, 21 with if you're doing generation planning gs&. So
22 those plants start to look pretty small.y8o have to 22 we've simplified them here by reorganisirgnthinto
23 imagine the operator, doing this every dag, to have 23 load duration curves. And all this is shayis
24 some shortcuts. 24 a percentage of time on one axis and pow#teoather
25 (Slide 20) But before we get there, tises to 25 axis. And again, if you were to integrate dinea
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12:22 1 underneath these curves, you would convéthpenergy. | 12:25 1 complementary facilities in the power egstboth from

2 So again, the two remain different. 2 various electrical devices at the distributerel but

3 All our generation planning process dedsyi to 3 also at the generation level. A key issubés

4 determine how we could what we call "staclk' phojects 4 variability of the generation and the needefoergy

5 in there, so that each one has a slice hdgltpn 5 storage, which must be provided after thesfamation

6 where the area of the slice is equal to tleegn 6 to electricity.

7 available and the depth of the slice is etutie 7 With our traditional generation resoureegrgy

8 power available. So if we have a firm poweikble 8 storage was easily available. It was donerbefie

9 for a plant, we then take the amount of energyave, 9 generated electricity: we had heaps of copbater
10 and we find a place in that diagram wherewhuefit 10 stations, or we had liquid fuels, or we hadear fuel
11 and match it optimally. 11 bundles, or we had natural gas reservesof Alese
12 When we actually do it for generatiompiag, 12 were energy stored before transformation.

13 it gets a whole lot more complicated, bubth'dthink 13 Hydropower plants -- storage hydropower,
14 we need to get into the details for that. 14 reservoirs -- can provide seasonal energggeo but
15 (Slide 22) So that brings me to operatith other 15 run-of-river doesn't offer much in the wayeokrgy
16 renewable sources. 16 storage because the energy is availabledag-ay-day
17 What is often referred to as "other resiges" is 17 basis. It has some very short-term storaagwe can
18 now the fastest growing source of power gerT in 18 talk about.
19 almost every part of the world. "Other reable 19 Pumped storage -- and I've referreditodlittle
20 energy" generally refers to solar and winthasnain 20 bit today -- or batteries can be used toigeov
21 contributors, but the classification can afstude 21 dedicated energy storage not limited by Hpdsg and
22 biomass, geothermal, ocean energy and ahotter 22 can be configured to maximise financial megur
23 systems that are available. The largesugtnoof 23 available from the marketing of energy.
24 these is solar and wind. The addition ofater 24 (Slide 24) So just to give a bit of akzround on
25 renewable energy to an integrated systemtaffew the 25 these sources. What | show in this diagraend this
Page 89 Page 91

12:23 1 other generation works, especially hydwago 12:26 1 is taken from the organisation IRENA, whshows the

2 So when we look at the area here, agriditesd in 2 evolution in costs for renewable energy sairce

3 slide 23, India, and even more so Pakistamnels 3 I don't know if it's very clear, but in eaablumn, or

4 situated for solar generation. | am speaking 4 in each section, you have bioenergy, geothHerma

5 predominantly about solar in the coming rermark 5 hydropower, solar photovoltaic, which is maisivhat we

6 although it's to some degree also relatedrid.wBoth 6 get from solar, onshore and offshore wind,\ahdt's

7 countries are well situated for generationatér, 7 called concentrating solar power.

8 which can be obtained from utility-scale ptamiants 8 It's interesting to look at each of thebié.

9 in the order of hundreds of megawatts, as ageftom 9 focus mainly on the solar and wind. It shéevelised
10 farm- or household-scale plants. 10 cost of energy, which is a way of computingie of
11 Solar and wind energy can be expecteddeed 11 energy which determines its capacity costadind
12 hydropower generation in coming years, ass@ar and 12 lifecycle costs involved in the generatiorenérgy
13 wind generation will outpace the possibleitmits to 13 from that source, and it allows us to compaogects
14 the hydropower sector. As an example, theeeent 14 on a common basis.

15 press reports in India of a solar park t@poe 30 GW 15 The values here are world weighted aw=a&o

16 of power that's planned for the state of etja 16 there can be locally different conditions, te

17 That's 30,000 MW in one solar park. 17 trends over the time periods are clear.

18 An important advantage of these resouisctt 18 We can see in the yellow in the middl¢hef

19 solar especially can be located closer talémeand, 19 figure -- | hope it's coming through as yelior

20 allowing for some reduction in transmissiossks. 20 you -- that the cost of solar has declinedidtically

21 However, the other renewable resources doreeq 21 over the ten-year period that was given tare now

22 improvements in the transmission grid gehgralit the 22 we're producing solar at about 4.9 centipmmatt

23 connectivity, at the same time, improves #hiability 23 hour. One over, at the onshore wind, itglpcing

24 and consistency of solar and wind. 24 energy at a cost of about 3.3 cents per kitokour.

25 Both projects have characteristics thatiire 25 Hydropower is the other key source imethédt has
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12:28 1 a typical value of around 6, or just dveents per 12:31 1 But a key thing is the variability kit the day
2 kilowatt hour. But note that the cost of sadar and 2 for solar, and the biggest limitation is titatoesn't
3 wind especially are declining with time, wrase 3 have anything, of course, in the nighttimerbolBo we
4 hydropower continues to increase, becausmdt's 4 need other generation sources to complemersitar,
5 affected by the general economic developnaewt,it's 5 and a key requirement is fast-reacting power.
6 a mature technology, so it doesn't have tdobiual 6 But one of the limitations we have is thatn with
7 improvements that would tend to bring dowrtsos 7 those spikes up and down that you see offigiae,
8 The hydropower costs will vary dependingadnether 8 they're faster than what a typical hydro tueglgan
9 the plant is configured with a storage reseoas 9 react to. The hydro turbine will have a dertanount
10 run-of-river. But generally, a storage resgr 10 of inertia, but its ability to change its do@ follow
11 hydropower would allow for much greater cegif the 11 these spikes, that ability is not therecati change
12 available energy, while increasing the bésédi the 12 in minutes, not seconds. So there is a fuged
13 power system for firm energy and firm powSo we 13 short-term storage using batteries to bsfiene of
14 might see a greater value in one of thoge@m 14 this.
15 (Slide 25) For comparison -- if you jtestnember 15 So to the extent that there is extendedgs
16 those numbers: 3.3, 4.9 and 6 -- if we Idckermal 16 during the day when the power shuts off,shalhen the
17 power plants, which is from the same refezend is 17 spinning reserve and the hydropower can egatfill
18 showing the cost of thermal power plants from 18 in those periods. But the nighttime storiageeded
19 combined-cycle gas turbines, which is acfuhl most 19 for the transfer of surplus from the daytiméhe
20 common thermal plant in the United Statelst mgpw, 20 nighttime.
21 coal, which is the steam plant using coa al, 21 When it comes to run-of-river hydropowes,
22 which is declining in many areas but stié@lent 22 important to realise that run-of-river hydiaes not
23 here, open-cycle gas turbine and oil-firedhpl The 23 actually store energy. What we're able tondo
24 best cost of these is about 5.8 cents. 24 a run-of-river is only defer the energy aafalié in
25 The big uprise to the right of these diats just 25 one part of the day to the latter part ofdhg, or
Page 93 Page 95
12:30 1 shows the sensitivity to the price of suélVe've had, 12:33 1 into the peaking period or nighttime peridt's
2 of course, some important upheavals in therlgears, 2 an energy deferral, it's not an energy stor&ge me,
3 because of Covid and geopolitical interruggtiaround 3 an energy storage is if | take part of thaplsis
4 the world. 4 available in the daytime and | can store i draw
5 But the floor value for the LCOE for thednplants 5 from it later. Run-of-river doesn't do that.
6 is about 5.8 cents, based on this informathdote 6 The energy storage available or the engefsrral
7 these are just the costs for the supply afgsnerhe 7 available for run-of-river can be unreliabéchuse it
8 end-user cost is higher, once the additiorsiem 8 depends on the watershed hydrology, so witheiiow
9 costs for transmission, distribution, energyage 9 rate of that day. And that tells me how menhrgy
10 and, importantly, ancillary services areuded in the 10 | can actually get in the peak period, if #bie to do
11 analysis. 11 some moderate peaking.
12 So, having said now that we can prodatze at 12 So the system still requires somethindptthat.
13 a lower cost than thermal, or likely evendothan 13 And that's where we come into the developrogstorage
14 hydro, why isn't it the only new generatiainiy 14 hydropower, which is specifically developegtovide
15 provided? Slide 26 illustrates part of thebem. 15 dedicated storage for these systems; orsthefu
16 On a good day, on the left-hand sideg#reration 16 battery storage, which both deals with trertsterm
17 tracks the solar radiation through the dayligurs, 17 buffering of the very abrupt changes, but &s
18 even though there are still some minor flakitims. 18 utility-scale uses for the daily energy sgera
19 However, on a poor day, the solar productaies 19 (Slide 27) If 1 go off my rooftop, this what you
20 significantly, with frequent large swingsotput. 20 get in the state of California. | pickeg/pital day:
21 This is the bits jumping up and down venyjidip 21 this is June 5, 2024, just for informaticsage. It
22 These figures come from a small solar iradtath on 22 shows how the other renewable energy soarees
23 the roof of my house in southern Canadacsa Ipick 23 integrated in a large power system.
24 any day you'd like and | can come up withilaim 24 The gold colour is solar. That's whattsduced on
25 diagrams. 25 a typical day in California where we are todAnd the
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12:34 1 problem for the system operator is: how mact to 12:38 1 So the hydropower in that case previtie
2 that? How do I fit that in and fill the evagP 2 ancillary benefits to support the solar, eigigovith
3 Another thing to notice in here is the toytine, 3 respect to the inertia, the spinning resencethe
4 which is the pale blue near the bottom. Tnatvs from 4 load following. The inertia has to do withkimey sure
5 a whole series of hydropower energy resouwitiin the 5 that you don't have very abrupt changes irsystem.
6 state of California, but it has a very modefaak 6 You want enough of what's called "inertia'tlsat small
7 between the day and the evening. This i€ladue to 7 interruptions don't create a large disrupéibthe
8 a variety of hydrological, technical or envineental 8 customer level.
9 constraints that constrain how these projeatsbe 9 However, these sorts of benefits -- spigni
10 used abruptly. 10 reserve, load falling, inertia -- they'reyoaVvailable
11 Most of the contribution to the evenirgl, over 11 if the hydropower station is actually runnihging the
12 there, is provided by the fact that on thgtipular 12 period when solar energy is being produdéte energy
13 day, it wasn't very windy during the day, then the 13 transfer for peaking is also possible, bat th
14 wind picked up in the evening, so there veases 14 run-of-river hydropower is of course limitiedthis
15 generation from there. 15 because of the amount of energy availablddterral.
16 But the largest part, a discretionanyilaidity 16 Another difficulty is that the ability of
17 to the power utility, is natural gas souregsch is 17 run-of-river hydro to transfer energy durithg wet
18 the darker blue across the bottom, and thefs 18 season is effectively zero. So it doesvelsmlar
19 batteries, which is in the pale green colour. 19 energy storage in wet season because theig/ate
20 California is a state that has recerglyetbped 20 available to run as baseload. What that misathat
21 over 10,000 MW of battery capacity dealinthwiis 21 the poor utility planner has to provide erfoug
22 evening storage problem. Note that -- @isllio see 22 capability in the system so that they carigethat
23 in the figure, but the battery actually geted almost 23 energy storage and energy transfer durinytiote
24 through the entire day, because it's alsbndeaith 24 year.
25 that short-term variability of the solar ssdmes on 25 If you've provided it for the wet seasoecause
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12:36 1 and off: clouds pass by and whatnot. 12:39 1 your poor run-of-river hydropower projeannot provide
2 A similar picture to this occurs in angaof the 2 it then, so you've provided it anyways. Te éktent
3 world with large solar power inputs to theteys. The 3 that you get some capability in the dry seaset,
4 system must have energy storage availablefteseme 4 I've already got that capability in these othe
5 of that daytime surplus into evening hours iantlist 5 facilities, so | can't count that as a beraffthat
6 also be able to contend with, in the case of 6 run-of-river hydro: it's just an energy proeuc
7 run-of-river, the available hydrology. 7 So solar generation is important, bubish't
8 So one of the keys for system plannirtg is 8 really fundamentally change how we're goingge our
9 increase the connectivity within the grid syst That 9 run-of-river hydro plants. They will be usadhe
10 filters some of the local variability withetisolar and 10 power system because of their ability to getee
11 wind. But it's also improving regional irtennection 11 baseload energy. They have some capatilifyefaking
12 so that the energy can be shared in a lam@rand we 12 in the dry season, at least to some degitretive
13 see that in this diagram as the imports, kvaie 13 energy available. But they don't completeplace
14 regional power exchanges between the povais pothe 14 other dedicated energy storages that arg goibe
15 United States. In the case of India, thexelragional 15 needed for the other renewable energies.
16 exchanges between their power pools. 16 The ancillary services that are providiétti the
17 In the industry, there's a lot of talloab 17 energy peaking are limited to that availdtden the
18 solar-hydro hybridisation. On slide 28, t pome 18 hydrology. So in some ways, the more importa
19 items around this. 19 operation of a hydro coming even in the @gsen may
20 In particular, given that solar can pralenergy 20 be to be available for provision of the dacil
21 at a very good price, what can we do witlydrépower 21 services, more so than the peaking, becaglse w
22 system so we can turn that variable solaiggriato 22 provided dedicated energy storage for ther soid the
23 a dispatchable energy that's well suitedHferpower 23 wind somewhere else. So the best thing yaybmget
24 system? That's what we mean by hydro-solar 24 from this is the amount of the ancillary sezg, which
25 hybridisation. 25 comes down to frequency, inertia, spinnirsgree and
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12:41 1 the like and that's a very valuable resowithin the 12:43 1 then leave it to your own discretion itiy@ant to know
2 system, and it doesn't diminish the valuédnef t 2 more. These are mainly observations, as eppos
3 project; it just changes how it's considerethe 3 conclusions.
4 system. 4 (Slide 31) But | would say that recentt¢oends
5 (Slide 29) So a very brief word, becauss the 5 show that there will be increasing developneént
6 plant is used in the system depends on itdggn 6 variable renewable energy sources in the apgears.
7 When | talk about, "Perhaps, with more sol&'re 7 This is something that we can anticipate evheye
8 going to have a greater use of ancillary ses/for 8 around the world.
9 the plants”, well, that comes into the neeldaiee some 9 We can also anticipate that hydropowelrlveil
10 pondage available. Because you need thdggerto be 10 developed selectively to capture the angibarvices
11 able to have minor fluctuations from the posyestem, 11 benefits, and plants with limited flexibiliyill find
12 which affects the plant, which then doesedessarily 12 it more difficult to compete with lower castergy
13 match directly with the flow available, so get the 13 producers. And by "limited flexibility", | ean if
14 pondage as the buffer. 14 you're heavily constrained by environmentaistraints
15 So when we compute pondage, typicallyexgmply 15 or physical constraints, it may affect hoeytlwork
16 taking the energy available on the day, wssng if 16 when they're compared against alternatives.
17 we can shift it to part of the day, and we tteen 17 I would also anticipate that fewer thdrpmaver
18 calculate the volume. It's a fairly strafghward 18 producers will be available in most poweteays as wej
19 computation: it just determines the numbérafrs of 19 go forward. You see this in North Americertainly;
20 dispatch and the volume we store. 20 the province of Alberta just this week anremththat
21 When we deal with pondage for hydroposvergy 21 they've finally shut their last coal-firecdpt. So
22 transfer with the solar, we can calculathatsame 22 years ago | worked on design of coal-firehid in
23 way, but then we would recall that we'remetessarily 23 Alberta, and now they're all gone. And theyeplaced
24 going to use it the same way. So we lookHisr 24 with a system of solar, wind and natural gas.
25 ongoing transition. It's my own opinionp® honest, 25 Wind and solar in particular require datid
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12:42 1 but | expect these run-of-river hydro pddo be used | 12:45 1 energy storage, and to date this hasvaddarge
2 much more for the ancillary services rolether 2 battery installations in many utilities anéyte
3 buffering role, than they will be for the eger 3 important because they're available year-ro8althey
4 transfer role, which we're going to get frotmen 4 don't have the seasonal differentiation treget with
5 services. 5 some hydro.
6 So whether it's used seasonally -- pronisf some 6 Pumped storage is available or is plammedany
7 daily energy or storage, for some energy geofar 7 countries, India included. They have a vempiéious
8 peaking, or for the ancillary benefits -- the 8 programme of pumped storage here. It provadeseful
9 run-of-river hydros still have a benefit ahdy still 9 combination of dedicated storage, the abititgonsume
10 have a value in the system; it's just thevtidue or 10 surpluses, and the provision of ancillaryises. And
11 the usage may change somewhat. 11 with pumped storage, you can provide angik&rvices
12 Now, the Indus Waters Treaty has spéeifihitions 12 both on the pumping and the generation plsasgu get
13 for "Pondage”, and | don't want to go furtinéo the 13 it on both parts, depending on the equipmeatput in.
14 calculation of it here; this will be discuddsy 14 I've illustrated that power system loadses are
15 Dr Miles in the coming days. 15 variable and there is no single characteriftily
16 But the role of the hydropower projecithwind 16 pattern of loading. As such, these curvesiat used
17 and solar is going to be similar to whatdtég now: 17 for the design of any individual power stafibut
18 it's going to provide limited daily peakirgpsonally, 18 they're rather used for the overall powetesys You
19 some ancillary services benefits, and thelbad 19 only deal with the curves as you add plamts i
20 operation in the wet season. Clearly it s 20 combination with other plants to fulfil thdele load
21 replace the need for dedicated energy stéoagiee 21 duration curve.
22 other renewables. 22 Pondage: you'll be hearing a lot moraiapondage
23 (Slide 30) So I've covered a lot of dife 23 coming up, but it's a function of the eneaggilable
24 aspects and, to be honest, very superfidally 24 from the hydrology and the firm power avdisfor the
25 | would like to summarise with a few obseiaeg and 25 site and the three -- power, pondage andjgreare
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12:47 1 related, as will be discussed in moreildestening up. 12:50 1 | can say it's a difficult problemdo, because
2 It is an important factor in the optimal use o 2 you're dealing with parameters or data whidmges
3 a run-of-river hydropower project, but it doés 3 very quickly, and at the same time you'rengytio
4 replace other dedicated energy storages ehjinithe 4 match variable power with variable productiand the
5 power system. 5 limitations of the hydro equipment. For exd&np
6 That would conclude my prepared remarks. 6 a hydro turbine governor, we talk about theimd able
7 THE CHAIRMAN: Thank you, Mr Rae, very much. 7 to react, but they can't react in millisecondsich is
8 Let me just check with my colleagues amlitwe 8 what we're getting on the solar. So we hheether
9  have any questions. 9 buffers involved.
10 Professor Buytaert. 10 Pondage does come out of that calculafiothat
11 (12.47 pm) 11 case it's further complicated because wyiregtto
12 Questions from THE COURT 12 match pondage with an eco-flow study, sottieat
13 PROFESSOR BUYTAERT: Thank you very much, Mr Rahis is 13 outcomes of the eco-flow are matched into the
14 aquestion that doesn't directly relate tatwiou 14 optimisation of the hydro.
15 presented here. But as you know, we'veti@tidnour 15 So it's a long way of saying | don't hameanswer.
16  of visiting the Neelum-Jhelum plant, wheregeéa lot 16 | can say that it's evolving very quicklyutit the
17  of details about its design and its operation 17 initial point, people have just been makirgatiooks
18 But do you have any insights on howttiat 18 like reasonable provision for pondage and feing
19  particular plant, the pondage calculationsevdene, 19 how it works if they start modelling the gyst in more
20 what factors were included to get to the remtitat was 20 detail.
21 eventually built? 21 PROFESSOR BUYTAERT: Thank you.
22 MR RAE: | don't have any insight on that myséRvasn't 22 THE CHAIRMAN: Mr Minear.
23 directly involved with that plant, or involyet all 23 MR MINEAR: Thank you, Mr Rae. It was very helpf
24 with the plant. So | would have to defet tizestion 24 | have two questions. One just goesyto m
25  to our colleagues in Pakistan. 25 understanding of your presentation and tglkioout
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12:48 1 | thought that question was askechdutie visit, 12:51 1 turbine governors.
2 was it not? 2 You said that the object here was to raaint
3 SIR DANIEL: And I think it was one of the written 3 constant speed despite variation in the fiai®.r Does
4 guestions, which we'll come back to. 4 that mean you're effectively moderating théewa
5 PROFESSOR BUYTAERT: Okay, thank you. 5 pressure in the turbine?
6 MR RAE: Sorry. 6 MR RAE: What it does is: when the governor opesaif
7 PROFESSOR BUYTAERT: That's fine. 7 it senses a change in speed, it injects hiidraiu
8 And then a second, broader question. cBosgry 8 into the system, which then gets amplifiedtigh pumps
9 clearly sketched the evolution towards monevebles. 9 and the like, and it moves the wicket gat@s.if
10 How would the design of a plant and pondage i 10 there's a change in speed, it actually tim@svicket
11 particular -- or how does that inform thecaldtion of 11 gates, which affects the amount of flow gdahmgugh
12 pondage? Is there any established methodtiadeal 12 the turbine.
13 with the inevitable uncertainty of future obas in 13 So anything to do with frequency or atheochange
14 demand and variability? 14 occurring at the generator level produceasdjuistment
15 MR RAE: | would say this is an area which israjiag 15 in the flow rate through the unit; and byrdjiag the
16 extremely rapidly within the industry, anéris 16 flow rate, you're adjusting to correct theegph
17 a lot -- so | can't say that there's anyamuepted 17 MR MINEAR: | see. Thank you.
18 methodology yet. | would say that it's ciaggo 18 My other question goes to load curved,the
19 dynamically that almost month by month, peapk 19 variability of load curves. You mentionedttthere's
20 coming up with different ideas of how to tist 20 seasonal variability; | imagine there's aigoability
21 I'm involved with another project in Lifze on 21 depending on the developed character ofiamafor
22 a panel where we're trying to integrate rgrdvand 22 instance, | would think that the load curve f
23 the solar in a hybrid way, where we mix imia of 23 a developed country would be quite diffefemn
24 batteries along with the plants in order twkan 24 a developing country. Am | right in that?
25 an isolated way from any other thermal pawsources. 25 MR RAE: You are correct in that. And at onedime used
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12:52 1 to use these things for generation planaind these 12:55 1 in trying to minimise the use of energp@aks is to
2 load-stacking arrangements, and what youisiridat 2 do exactly that sort of thing.
3 the slope of the curve, as you increase yaual lof 3 | do it at home. My hot-water heater ditesome
4 development, this slope becomes flatter. 4 on at certain hours of the day because iscostmore
5 If you have a very -- one of the problemith the 5 money. But | use it in the morning, and hy time
6 smaller, isolated grid systems is the curvesways 6 I come back to it the next morning, it's hot.
7 very steep, because you were dealing withadl gimoup. 7 There's storage of energy in your hot-magater
8 The plant shut down that night, so the loadtie@ zero 8 in the form of heat. If we get more peopbelbaviour
9 and the load disappeared. 9 to change, that we're storing at differenesipthen
10 So, yes, the shape depends on the Ievel o 10 we adjust the shape of the load curves wité.t
11 development in the grid. 11 MR MINEAR: One last question, again going to wha
12 MR MINEAR: Just to explain why I'm asking thegeestions, 12 | anticipate will be some questions for Diddi
13 I expect we'll talk about load curves withael to 13 Is the shelf life of demand curves shminig over
14 India's approach to pondage, and | just wentake 14 time? | assume that these load curves e based
15 sure | have a good understanding of sonteeof t 15 on a 15- or 20- or 30-year time horizon.
16 variabilities in load curves. 16 MR RAE: (Slide 21) Well, you see on this figtiney're
17 My other question with regard to loadvest is 17 done annually. But you can see on the fither's
18 there a change over time with regard to ceaingthe 18 a kind of an evolution from 2008 to 20152015/16.
19 supply and demand of energy? For instandbgi 19 And unfortunately the curves go the oppdsitghat
20 United States we're using more electrical naw, and 20 | said a minute ago. They should be becofffattigr;
21 so they are charged at night. | assumentbald 21 they're actually becoming steeper in thig cdut
22 change the load curve; is that right? 22 that, | think, has got to do with how thetsysis
23 MR RAE: Yes, electric cars are a very intergstiring, 23 evolving and the particular details here.
24 because the other thing that's happeningtanihg to 24 But we do them every year. And whengointo
25 emerge in the US is demand management. Amauad 25 a generation planning process, you tendctogload
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12:54 1 management allows you to take advantagé tifose 12:57 1 duration curve like this and use that basas.
2 electric cars as one of your ways of doinggne 2 Because there's so many other imprecisiotigein
3 storage. And if you can incentivise peoplenike 3 analysis that somehow the finer details deally
4 their batteries available at a certain timdaf for 4 have that much effect.
5 either storage or support, then you can &tart 5 MR MINEAR: Thank you, Mr Rae.
6 mitigate the amount of other storage you riede 6 THE CHAIRMAN: Mr Rae, when Sir Daniel was intradog the
7 system. 7 speakers today, he noted that you were inddlvéhe
8 So there's a whole part of power utiligwelopment 8 Baglihar proceeding. And in your presentatamay,
9 which is around the demand management pérbich 9 you talked a bit about: pondage needs to bguated to
10 goes in there. 10 address the fluctuations in the water tovdelénergy
11 But with respect to the load curve, yoalso 11 into the system.
12 correct, in that the time-of-use structufecs$ these 12 I think | noted on Monday that Pakistan&thod for
13 curves. In most utilities, whether in Eurape 13 calculating maximum pondage, as was argugukin
14 North America, we have pricing structuresclitiend to 14 Baglihar proceeding, seems to be differemnfthe
15 favour certain times of day. The whole ige@® bring 15 method that is being advocated for in thigeeding.
16 down the peak and bring up the base so thaggt 16 Specifically, when | looked at Exhibit 9 takistan's
17 a more uniform load through the day. Wetdd through 17 Memorial in the Baglihar proceeding, it sedrtiesee
18 policy and through pricing. Ultimately ijsing to be 18 relevance in a seven-day mean minimum digehand in
19 through more demand management, and actimegament. 19 developing pondage based on lower inflows tha mean
20 The problem with demand management isyrpaople 20 over the course of a week.
21 in the United States don't want to give @pfteedom 21 So my basic question is: why did Pakistzenge its
22 to say, "l can operate any way | like". 22 mind about how pondage should be calculated?
23 But in the ultimate demand managemeatutiity 23 MR RAE: | think some of those details will beattevith by
24 is able to control when you turn your hotevdteater 24 Dr Miles. But I would reflect that some ofiat you see
25 on or off, and that sort of thing. Part dfatvwe do 25 in those documents was driven a bit by whaNeutral
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12:58 1

Page 114

Expert was asking us for, so that in seemse we were 13:01 1 come back at our normal time of 2 o'clock.
2 trying to respond in some cases to questinrather 2 SIR DANIEL: An alternative may be just to havecat of
3 cases it appeared in the memorial or rejoinder 3 slightly shortened coffee break if we feelveed it.
4 But | would like to defer that questiontkat 4 It may be that Stephen Fietta and Philippa Wb
5 | can look more closely at what we said inlBeg on 5 rather shorter than our one-and-a-half-hcammhg.
6 this particular issue, and also to Dr Miles's 6 THE CHAIRMAN: Alright. Well, let's come back at15 and
7 presentation. | think he is planning to gotigh the 7 see where we are as we move along in thenaéter and
8 history of these. 8 we may have a shorter coffee break then.
9 THE CHAIRMAN: Well, | welcome your reflecting ahy and 9 SIR DANIEL: Thank you very much.
10 | certainly welcome Dr Miles's presentationfaiday. 10 THE CHAIRMAN: Very good. See you at 2.15.
11 | do hope that Dr Miles doesn't tell us thatvasn't 11 (1.02 pm)
12 involved in the Baglihar proceeding and tfeeecan't 12 (Adjourned until 2.15 pm)
13 answer the question, because obviously wiataested 13 (2.21pm)
14 in the answer. 14 THE CHAIRMAN: Okay. With apologies for a few moites of
15 MR RAE: Ifit's unclear, | am certainly happydome back 15 delay in reassembling, it's good to see everagain.
16 and help at some point, when I've reviewedité on 16 | believe it's Mr Fietta who is up naxtlie
17 the particular issue. 17 order. So, Mr Fietta, whenever you're reatbase
18 THE CHAIRMAN: That's fine. Thank you very much. 18 proceed.
19 So | think we have no further questioBsit | do 19 MR FIETTA: Thank you, Mr Chairman, members af @ourt.
20 want to thank you very much, Mr Rae, for your 20 I hope you had a good lunch and we're nokink,
21 presentation. It was very helpful to us.uYave 21 ready to go with the next presentation.
22 taken us exactly to the lunch hour, so watledin that 22 Could we load it up? Thank you.
23 regard as well. 23 Submissions on Baglihar and KishengangaByst
24 Sir Daniel, | note that we are a littiedehind 24 Interpretation Issues and Response to @uest)
25 where we thought, but we also had a fair arnoftime 25 MR FIETTA: (Slide 1) So, Mr President, membefrthe
Page 113 Page 115
13.00 1 built in as a contingency this afternamit seems 14:21 1 Court, my task today is to address yothersystemic
2 that we're not under any particular time press And 2 interpretation issues under the Treaty arpbresto
3 I'm wondering in that regard if we might reeene at 3 your question (a) in Procedural Order No.géed
4 2.15 rather than 2.00, to give us a littlentitre time 4 6 July 2023.
5 for a lunch break, unless you think that peses 5 You should have your latest party packifrae in
6 difficulties. 6 your folders: | think it should be at tabsnd&. You
7 SIR DANIEL: No, Mr Chairman, | think that woula:lfine 7 won't need to go to it for now, until | pronyutu.
8 from our perspective. 8 | will take you to tab 8 when we get theregweh
9 Just to give you a sense of how we wepénigao 9 we have another A3 presentation, but thatheillome
10 plan the rest of the day, immediately atterlinch 10 time into my address.
11 break, Stephen Fietta will be coming on. Adexpect 11 (Slide 2) Before I elaborate on Pakistan'
12 that his submissions, barring too many gaestiwould 12 substantive responses to question (a), ldnli to
13 take us up to the coffee break. And thefieBsor Webb 13 make a number of high-level remarks by way of
14 just after the coffee break. And once agen, 14 introduction and context to the Court's goest
15 submissions, including some questions -arfuige 15 First, a recap, briefly, of the origins amtext of
16 volume of questions -- should take us thraoghe end 16 question (a) in Procedural Order No. 6.
17 of day. 17 PO No. 6 was, of course, issued simubtasig with
18 | wonder whether we might have a lititedlp 18 the Court's Award on Competence of the sates dnd
19 a latitude of 10-15 minutes at the end ofddneto 19 against the backdrop of Pakistan's previobmission
20 complete Professor Webb's submissions, sevitee got 20 of a statement on "Coordination between iharif
21 then a clear run on some of the paragraph®B s 21 Arbitration and the Neutral Expert". In tstdtement,
22 tomorrow, or whether you want to have yoG0&s 22 Pakistan had proposed a sequential exericieaations
23 a sharp guillotine for the end of the day. 23 between this Court and the parallel Neutxkpe
24 THE CHAIRMAN: | think we want to keep 5.30 reladly 24 proceeding as a means of effectively settlieg
25 sharp. So in light of what you've just séithjnk we 25 parties' various differences and disputels rgispect
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14:23 1 to the Treaty, while at the same time engu 14:26 1 since 2013 with respect to pondage aateekissues
2 coordination between the two fora and avoidiegrisk 2 now before you. Pakistan and its Commissibage
3 of inconsistent decisions with respect tosidwae or 3 repeatedly cited the rulings of the Courtie 2013
4 related matters. 4 Kishenganga awards, while India and its Corsimier
5 As the Court noted at the beginning oéitalysis 5 have repeatedly cited the earlier 2007 detetiain of
6 at paragraph 23 of PO No. 6: 6 the Neutral Expert in the Baglihar case.

7 "... the dispute presently before the Carises 7 It's against this backdrop of, first, oimgo
8 in circumstances that have seen both theitditsi of 8 parallel proceedings before a Court and NEH#pert
9 a Court of Arbitration and the appointment of 9 and, second, inconsistent previous decisibasGourt
10 a Neutral Expert." 10 and Neutral Expert that this Court has raitsed
11 The Court continued at paragraph 24¢atitig 11 guestion (a). That question essentially eorcthe
12 that: 12 legal effect of the past decisions of dispesslution
13 "It is ... apparent that the dispute @thlbefore 13 bodies established pursuant to Article Dthef Treaty,
14 this Court and the matters referred to thetfdé 14 both upon the parties to the Treaty and wptasequent
15 Expert involve a significant degree of overla’ 15 dispute resolution bodies.
16 Namely in respect of what the Court dbscrin 16 (Slide 3) So at this point | can take y@my
17 shorthand as "the KHEP/RHEP Design and Oparat 17 first slide, which is Procedural Order Narg@l the
18 Issues”; in other words, issues concerniag th 18 terms of the question, which merit reviewobef
19 application of the Treaty to the design dfidis 19 | continue. But I'm sure they are sufficigf@miliar
20 Kishenganga and Ratle HEPs. 20 to the Court for me not to need to read thgain into
21 "At the same time", the Court observed: 21 the record.
22 "... it is also apparent that the displéeed 22 Those who are well versed in the Treat)its
23 before this Court includes the determinatibcertain 23 jurisprudence may ask why this question cessary.
24 general questions concerning the interpoetati 24 After all, as the Court itself noted in PO.Bpand as
25 application of the Treaty that are not befhee 25 I will explain, the Treaty provides answersrtany
Page 117 Page 119

14:24 1 Neutral Expert." 14:27 1 aspects of this question, and the jurdgmae, in the

2 This distinction drawn by the Court, betwéhe 2 form of the Kishenganga decision, fills in taps.

3 general issues of interpretation and apptioadf the 3 But this question remains of critical inpoce,

4 Treaty that are only before this Court andsihecific 4 notwithstanding the text of the Treaty and

5 issues of application of the Treaty that ése before 5 notwithstanding the clear holdings of the I€isganga

6 the Neutral Expert, was emphasised againéoZturt at 6 Court. And it remains of critical importartoelay for

7 paragraph 32 of its order. 7 three reasons.

8 At paragraph 34 of its order, the Coueréfore 8 First India continues to adopt positiorsaly

9 decided to organise the proceedings "in phases 9 manifestly contradict the Treaty and its AditX

10 starting with "a series of issues relatintht® 10 jurisprudence, including by refuting the lingdand

11 interpretation or application of the Tredtgttare not 11 precedential nature of the awards in thedfiganga
12 part of the difference before the Neutral étkp 12 case, and by asserting a quasi-precedeuitidiar the
13 So that's my first orientation of thisegtion, 13 earlier Baglihar expert determination, everespect
14 which will be familiar, of course. 14 of Indian HEPs yet to be designed or congtclion the
15 There is a second point, though, of carteyour 15 Western Rivers. And | will explain my "quasgference
16 question (a): namely, of course, the dispafere you 16 shortly, in connection with the quasi-preceidé role
17 arises in circumstances where a previoust@bur 17 given by India to Baglihar.

18 Arbitration, in the Kishenganga case, anckaipus 18 Second, India continues to rely on Baglimhile

19 Neutral Expert, in the Baglihar case, haneleesd 19 pursuing a parallel proceeding before andtieertral
20 decisions which are, in significant partsiumally 20 Expert, which, as PO6 observes, concerngicaftsign
21 incompatible, and which potentially overlaipvparts 21 and operation questions that are esseniitgtical
22 of the dispute presently before you. 22 to some of the questions before this Court.
23 Indeed, as we will see, those two muguall 23 And third, this question is critical basa,
24 incompatible decisions have been cited byé#nges' 24 accordingly, it is inevitable that questiovil arise
25 Indus Waters Commissioners during their disicuns 25 in both proceedings concerning not only ¢gal status
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14:29 1 of previous decisions of the Baglihar Expad 14:32 1 Indian Commissioner, particularly withpest to
2 Kishenganga Court, but questions will alseeari 2 India's designs of the KHEP and RHEP, prowifigdgsome
3 concerning the legal status of previous decssdf 3 record of the ongoing disagreement betweersakand
4 this Court. 4 India about the legal relevance and precealergtiue
5 Pakistan therefore welcomes the oppostumithis 5 of the Baglihar and Kishenganga decisions.
6 phase to lay to rest the important systensieds of 6 In short, first, Pakistan has consistently
7 treaty interpretation and application raisgdHe 7 maintained that the partial and final awards i
8 Court's question (a). 8 Kishenganga have binding and precedentiatteffeder
9 This Court's decision on question (a) walhfirm, 9 the Treaty, both as regards the KHEP andgesde all
10 once and for all, the extent to which thevimes 10 other Indian HEPs on the Western Riverss Tibivs
11 decisions of the Baglihar Neutral Expert el 11 from the Court's exclusive role in decidiigpdted
12 Kishenganga Court of Arbitration are finatldrinding, 12 guestions related to systemic application or
13 both for the parties, for the Court of Arafton and 13 interpretation -- in this case it's systemic
14 for the Neutral Expert. The Court's decisian 14 interpretation, of course -- of the Treaty.
15 question (a) will also confirm the bindingura of the 15 The only exception to the precedenti@atfof the
16 decisions of this Court already made, antitligyet 16 Kishenganga awards, which was noted by thet@eelf
17 to make, in this proceeding. 17 in Kishenganga, is those Indian HEPs thaewaeeady
18 Already in its Award on Competence, isirt has 18 in operation or already under constructioith wo
19 made decisions falling within each of therfou 19 objection by Pakistan, as at 18 February 2@1&her
20 categories numbered (i) to (iv) in the Ceurt' 20 words, those Indian HEPs that were alreadypé@ration
21 guestion (a): competence, matters of fact, 21 or construction on the Western Rivers, witlpratest
22 interpretation of the Treaty and applicatbthe 22 by Pakistan, as at the date of the Kishergpagial
23 Treaty in particular circumstances. Theetditvo 23 award.
24 categories of the Court's question are adédeia the 24 So that's Pakistan's approach to Kishegaa
25 dispositif of your Competence Award. Elsexghia your 25 As regards Baglihar, Pakistan has cansigt
Page 121 Page 123
1431 1 Competence Award, you addressed isswebéfitical 14:34 1 maintained that the Baglihar determinatibn
2 to your competence; and you addressed is§ues o 2 Maitre Lafitte has no precedential statusatuer
3 competence, of course. 3 beyond the specific issues addressed in that
4 So on my next slide (4), | show the digfifos 4 determination as regards the Baglihar HERother
5 | apologise for the size of the text on thides but 5 words, the Baglihar determination has no mlectal
6 | think we don't need to go through the waslsuch. 6 status or value at all for other HEPs on the
7 It shows the Award on Competence disgasith 7 Western Rivers.
8 colouring, red and blue, and that's to helgntate 8 This is because, under the Treaty, Nekxperts
9 how that decision fits in with the categoeés 9 are not competent to decide disputed questaated
10 decision that you identify in question (&nd in 10 to systemic interpretation or applicatiorheyre only
11 particular, in blue, your decision on compeée those 11 competent to resolve a finite list of techhissues
12 two paragraphs, B and G, address issues of 12 or disputes identified in the Treaty, and/onl
13 interpretation of the Treaty. And in receréhare 13 respect of the individual plant or plantsvaich such
14 a number of decisions on application of tresady in 14 specific disputes have arisen that have tederred to
15 the particular factual circumstances of taise. 15 the relevant Neutral Expert.
16 So this issue is already live as regtrels 16 So the Neutral Expert in Baglihar was petent,
17 consequences of your own decisions so fiuisn 17 under Annexure F of the Treaty, to resoMg tre
18 proceeding. 18 technical disputes between the parties alwupliance
19 (Slide 5) I'd like to address for a feimutes the 19 of the Baglihar plant with Annex D, paragragiia)
20 parties' ongoing differences with regarchislegal 20 related to freeboard, 8(c) related to ponda(gd
21 status and relevance of Baglihar and Kishegaa 21 related to gated spillways and 8(f) relatetlitbine
22 The parties' ongoing differences witharelgo that 22 intakes; nothing else.
23 issue are manifest. As subsections 2F.2arlof 23 In taking these positions with respe@aglihar
24 Pakistan's Memorial recount, the discussietaeen the 24 and Kishenganga, Pakistan has relied botheon
25 PCIW, the Pakistani Commissioner, and th&MGhe 25 applicable wording of the Treaty and the €suatear,
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14:35 1 binding and definitive holdings in Kishenga about the 14:39 1 essential to the dispute resolution paesler the

2 contrasting legal status and scope of Court of 2 Treaty.

3 Arbitration and Neutral Expert decisions urither 3 It's instructive to pause then here talfée

4 Treaty. So when | address you on the dettail o 4 more precise terms the record of the IndusWat

5 Pakistan's submission on question (a), |sp#ind some 5 Commission meetings between 2013 and 20bthisis

6 time on, first of all, the text of the Tready, 6 the meetings held after the Kishenganga awasetsl

7 course; and second, the relevant paragraghs in 7 the associated correspondence between thespart

8 Kishenganga awards, of which there are a numbe 8 shortly before they each commenced the dispute

9 I've looked at Pakistan's consistent ot 9 resolution procedures under Atrticle IX tha angoing
10 vis-a-vis Kishenganga and Baglihar. Turiimindia, 10 today. That record demonstrates both theist@mcy of
11 by contrast, India consistently dismisses the 11 Pakistan's positions on issues raised bytiqugg)
12 precedential value of the Kishenganga awardsiding 12 and the limits of India's own position, whighs
13 in connection with its designs for KHEP ardE®P. India 13 notably cautious with respect to the legatist of the
14 also dismisses those passages in the Kishgagartial 14 Baglihar decision.
15 award that are clear, definitive and bindisgegards 15 So I'm going to take you through foudesi which
16 the legal status and scope of Court and Bldtkpert 16 summarise the positions of each party takene Indus
17 decisions. Instead, India continues to calyhe 17 Waters Commission meetings following the Krganga
18 previous Baglihar Neutral Expert determinatiden 18 case.
19 attempting to justify its other HEP designder the 19 (Slide 6) So first of all, we have theaw of the
20 Treaty. 20 108th meeting of the Commission in March 2@Esed
21 But one very important point to notene & will 21 24 September; that's P-70.
22 be taking you to the detail of this in cortim@twith 22 Here we have consistent statements bydkistan
23 India's position -- is that India has nevemeyso far 23 Commissioner as to the "conclusive" naturthef
24 as asserting that the Baglihar determinagidegally 24 Kishenganga decision on the question of doswad
25 binding beyond the Baglihar plant, whethead®ourt of 25 flushing; importantly here, both in respdgplant
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14:37 1 Arbitration or on the parties with respegblants 14:40 1 specific disputes and "in general fottal future

2 other than Baglihar. Instead, it asserts thdythe 2 run-of-river HEPs on the Western Rivers".

3 determination is a "guideline" for other IndidEPS on 3 And again, in relation to Baglihar, théiBtani

4 the Western Rivers, or "authoritative", but 10 4 Commissioner stated that:

5 explicitly not -- "binding". And we'll seedahwhen 5 "Pakistan did not consider the interpretat

6 | take you to the record. 6 provided by the [Neutral Expert] in Bagliharas

7 This was what | meant earlier when | saéd 7 a valid interpretation of the Treaty."

8 India's position asserts really that Baglitraly has 8 Here we see the Indian Commissioner taking

9 quasi-precedential value. 9 a slightly more cautious position in respédhe
10 This is telling for the purposes of your 10 decision on which India relies, namely Bagylih
11 guestion (a), of course, because, first, &vdia has 11 He said that:
12 never gone so far as to say that Baglihagéasral 12 "... irrespective of the views held bg tPakistan
13 binding effect as a matter of law; and segcitnd 13 Commissioner on the [Expert]'s interpretation
14 appears that in India's view, especiallyofeihg the 14 Baglihar ... Pondage is governed by the piong of
15 unfavourable Kishenganga awards, in its vibere is 15 the Treaty."
16 no dispute resolution body with competenaeuthe 16 So at that point there was no explidianee on
17 Treaty to render general and binding integtires 17 Baglihar itself for the purposes of the otH&Ps under
18 decisions. 18 discussion.
19 This must be wrong. It's nonsensicattier 19 At the next meeting, on the next slide-{or
20 effective resolution of disputes or the @fit, even, 20 next but one, the 110th meeting (P-24) 204, the
21 resolution of disputes even under the Treaiyl; as 21 Pakistan Commissioner again adopted a censist
22 | will explain, it is also inimical to doateés of 22 approach. He highlighted the binding quatitthe
23 res judicata and legal certainty and prebiiiia 23 Kishenganga Court decision, both in respect o
24 And that latter principle has been recognizet by 24 plant-specific disputes and more generallthen
25 the Baglihar Expert and by the KishengangariGis 25 Western Rivers. And he indicated that tiktgreded to
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1441 1 the: 14:44 1 to the elements of the design and operafithe
2 "... settled matter that India cannot diawn the 2 specific ... plant considered by that Exgert.’
3 reservoir below [dead storage level] except in 3 So the parties' position are clear, aadithits
4 an unforeseen emergency -- not only [at] Kiglagga ... 4 of the Indian position on this issue are ¢lear
5 but in general for all the future run-of-rivéEPs on 5 particularly in relation to Baglihar.
6 the Western Rivers." 6 But despite the clarity of both the Treatyl the
7 He dismissed the reasoning of the Ne&ixakrt on 7 Kishenganga awards on these issues raised in
8 the substance in Baglihar and rejected itpquted 8 question (a), a further final and definitivdimg is
9 erga omnes effect by reference to the findiripe 9 warranted so as to settle this ongoing disipute
10 Kishenganga Court on that issue. And hedtdiat 10 relation to the legal and precedential stafike
11 while the Baglihar Neutral Expert's decisizas "final 11 Baglihar and Kishenganga determinations.
12 and binding in respect of the particular sratin which 12 Otherwise, as the Pakistani Commissimmnkcated
13 the decision [was] made", the Neutral Expert' 13 in his letter on 25 February 2016 -- I'litjfisish
14 interpretation on maximum pondage "couldo®éaccepted 14 the quote -- he said:
15 as a guideline”. And we'll see he pickedhap term 15 "[India's] positions on these and relassdes,
16 from India. 16 which Pakistan rejects, present legal questid
17 So in the next slide (8), you will se¢het same 17 Treaty interpretation which will inevitablgaur as
18 meeting, the 110th meeting, the Indian Corsioner put 18 India proceeds with other HEP projects on the
19 forward as "guideline” the methodology pragabby the 19 Western Rivers."
20 Baglihar Expert for calculating maximum pogela He 20 That's Exhibit P-23.
21 stated that: 21 Thank you for bearing with me, Mr Chairma
22 "... an unambiguous neutral view is a@d in the 22 THE CHAIRMAN: No, of course. Thank you, Mr Rt
23 Baglihar determination which can always seve 23 So it may be you are going to get toithidue
24 [a] guideline ... [in relation to] all run tfe river 24 course, but while it's clear from the quated
25 [HEPS] on [the] Western Rivers ..." 25 extracts you provided the parties' respeg@msitions
Page 129 Page 131
14:43 1 And he noted that: 14:45 1 on Baglihar, it's a little bit less cléame what
2 "Though the determination of pondage fey th 2 respective positions are on Kishenganga.
3 Neutral Expert was for Baglihar ..." 3 Earlier in your presentation, you said thdia
4 So he conceded that point: 4 "dismisses" the Kishenganga Court's decisfmd I'm
5 "... the same can be considered as [again] 5 wondering: by that, do you mean it basicatigsh't
6 a guideline for other projects of India on the 6 talk about it, or do you mean that they'véaitively
7 Western Rivers." 7 said it does not have a binding quality witkpect to
8 Then at the next meeting, in February 2€i&PCIW 8 decisions that are to be taken thereafter wpect
9 again rejected any broader effect for the iBag| 9 to plants?
10 decision. And we go to the next slide (Qhd these 10 MR FIETTA: Thank you for the question.
11 positions were taken up in corresponden2@1% and 11 We will see India's position in a litttere detail
12 2016. Here we have the PCIW's letters & Bral P-23, 12 as we go to the record in the Kishengangegeding,
13 the first one in January 2015, reiteratirag th 13 which of course looked at this issue, andch@rethe
14 Baglihar: 14 request for interpretation of that decisifrthe
15 "... had no general precedential valugas only 15 partial award.
16 binding in the specific case before him hattin 16 India's position certainly is that -eldes not
17 respect of [other] plants, while the decisibthe 17 repeatedly and expressly dismiss the pretiatiealue
18 Court of Arbitration, by contrast, would bieding 18 of the Kishenganga award. One would asshatehat
19 generally for all such plants." 19 may be because it is aware of the weakndsslefal
20 And addressing India's position in hitofging 20 position. It's clear though that its positan the
21 letter in February 2016, he said: 21 Baglihar determination completely disreganog
22 "India’s reliance upon the Neutral EXpeatécision 22 precedential value for the Kishenganga awBetause
23 on pondage with respect to ... Bagliharas w 23 if the Kishenganga award had general pretiadienlue
24 'invalid' because [following] Kishengang&(t)he 24 and was dispositive, for example, on the tipresf
25 effect of a neutral expert's determinatioregtricted 25 drawdown flushing, then India would not béedb adopt
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14:47 1 the position it does, in reliance stillReglihar, in 1450 1 he or she need not be -- and invariallynet be --
2 connection with that issue. 2 a lawyer, at least not a lawyer skilled in the
3 We will see though the precise wordingaasis 3 interpretation and application of treaties.
4 India is willing to go in connection with thasue, 4 As such, while a Neutral Expert may havertgage
5 when we look at the record from the Kishengarase. 5 in some Treaty interpretation in order to heso
6 THE CHAIRMAN: Well, I'm interested in what's hagpng 6 a technical dispute with relation to a spedifEP
7 post-Kishenganga. Whatever they might haikelstore 7 under Annexure F, he or she cannot do sosystamic
8 the Kishenganga Court isn't directly speakintpe 8 basis, or in any way that is generally bindinghe
9 issue of India's posture after the Court dfithation 9 parties and other dispute resolution bodieleuthe
10 issues its decision. 10 Treaty. The decision only goes so far apémgcular
11 From what you've said so far, it soursithaugh 11 HEP concerned.
12 they have never, in your reading of the rcor 12 Unfortunately, the Neutral Expert in Beglihar
13 expressly said that the Kishenganga Court's 13 case, Maitre Lafitte, did take it upon hirhtzkengage
14 determination/judgment/award does not hagequtential 14 in a lengthy and in some ways questionatsatyr
15 effect; it's more in the nature of simply gisting it 15 interpretation exercise. He extended thallyars of
16 much attention in the course of the inteoastibetween 16 international law under the Vienna Convention
17 the parties. Is that a correct understartding 17 et cetera, far beyond the technical paragraplssue
18 MR FIETTA: Well, itis clearly -- | think Pakiah's 18 under Annexure D, into putative interpretadiof the
19 position has been very clear as regardsréwegential 19 Treaty's preamble, its object and purpose, of
20 effect of Kishenganga. And in those meefiirgdia has 20 Article 111, of Article XI, of Article XIl. And he
21 certainly never agreed in any way with theiton. 21 included in his determination, as you wilbkn
22 I will check one last time for you beforext week. 22 a seven-page section, section 5.1, spedjfizalthe
23 My understanding of the record is thougheeduse 23 topic of Treaty interpretation; not in retatito
24 | don't want to make a definitive statemeiitt my 24 Annexure D at all, and the specific technigslies
25 clear understanding of the record on thattpsithat 25 that he was concerned with, but much moradbyan
Page 133 Page 135
14:49 1 India has never made a legal statemehbge terms 1452 1 connection with the issues that | desdribe
2 denying the precedential effect of the Kislzmgz 2 The seven-member Court of Arbitration isli€nganga
3 determinations under the Treaty. But | whlkck, as 3 unanimously confirmed later that his approaek
4 a matter of fact, on that point. 4 "misplaced" and wrong in law. Among otheoesy he
5 | think -- and this is the tenor of my sussion -- 5 strayed into purporting to interpret the Tyeat
6 that India’s position is much more nuancedcanefully 6 provisions that were plainly not within hisngpetence.
7 framed so as to avoid expressly making out tha 7 He took a superficial view of the Treaty'seaibjand
8 position. But I will confirm it, if neededert week. 8 purpose and the circumstances of its conciusind in
9 One final point before | get to the detdil 9 passages that were explicitly rejected byCbert of
10 question (a). Pakistan's consistent posititich 10 Avrbitration, he determined that any intergiien of
11 aligns with the position of the Court in Késlyanga 11 Annexure D must take into account the stitbesart
12 about the respective legal and precedergliakvof 12 design and the best and latest practicémifietld of
13 Court of Arbitration and Neutral Expert démis, 13 construction and operation of hydroelectiamts.
14 Pakistan's position makes eminent sense: from 14 As we've seen, India has repeatedly ditad
15 a skill-set, from a competence and from &pol 15 determination as a "guideline”, includingannection
16 perspective. 16 with India's KHEP and RHEP, notwithstanding fact
17 Courts of Arbitration, as we know, aredefinition 17 that it was unanimously rejected by the Kigfamga
18 multidisciplinary and comprised of at leage f- 18 Court as being both inconsistent with a prope
19 otherwise seven, as in Kishenganga -- indal& with 19 interpretation of the Treaty and of no precgil
20 a mix of international law and engineeringextise. 20 value beyond the Baglihar plant. As we'plain, the
21 They are inherently qualified to resolve tjoes of 21 Kishenganga Court's holdings in that regamtike
22 Treaty interpretation and application on both 22 those of the Baglihar Neutral Expert, argesieral
23 a plant-specific and systemic, generic basis. 23 binding and otherwise controlling effect.
24 By contrast, any Neutral Expert is alging 24 So the distinction between the compeéznof
25 individual who must be a highly qualified ereger. But 25 Courts of Arbitration and Neutral Expertagrves to
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Page 138

1453 1 avoid inconsistent decisions being madie respect to 14:57 1 you have posed in relation to, first 4f@burts of
2 the generic matters of Treaty interpretation o 2 Arbitration, the binding effect of Court of itration
3 application. 3 decisions; and secondly, the binding effechab, of
4 This isn't to say that some specific mattsuch 4 Neutral Expert decisions.
5 as those of a technical nature related toldsgn of 5 I'm going to take you through the reaspsiet out
6 a particular HEP, it's not to say that theseeés 6 in each of those matrices and I'll take yoaugh each
7 cannot be before both a Court and a NeutrpéExt 7 of the Treaty provisions and each of the dmtssin
8 the same time, where the necessary mutuatebabthe 8 paragraphs that we cite to there. And thersieple
9 parties exists. This much is acknowledgegbur own 9 colour code, just for your ease of referenter)
10 Procedural Order No. 6. But as the Courticoed in 10 where the green indicates binding decisiivesblue
11 its POG6 after paragraph 28, you said: 11 indicates binding decisions with respect &ttens
12 "In such circumstances, there is a gédety ... 12 within the competence of a Neutral Experttaeded
13 to exercise ... competence in such a mamsner a 13 indicates non-binding decisions.
14 facilitate the actual resolution of the Re'tdispute 14 I'm going to take you through our reasgris
15 and to avoid the risks of duplicative prodegsl or 15 reflected and summarised in those matriBes.| just
16 conflicting decisions." 16 wanted to make sure we answered every oie of
17 And you then said that a general dutimaftual 17 32 questions implied in question (a).
18 respect and comity” applies. 18 So the remainder of my presentationadtress
19 And as the Baglihar determination anchBiganga 19 question (a) with respect to, first, the siecis of
20 awards show, the fact that a Neutral Expestreached 20 a Court of Arbitration, and that's matrixahgd second,
21 one conclusion on interpretation of the Tyedth 21 decisions of a Neutral Expert, that's ma&riBy the
22 respect to a specific plant does not prezéwurt of 22 conclusion of my presentation, | will have jeu
23 Arbitration from later reaching a differewainclusion 23 through all of the salient elements of eddhase
24 with respect to the general interpretation or 24 matrices and I'll make some concluding resark
25 application of the Treaty. In such a sitatit is 25 (Slide 11) So first of all, I'm goingaddress the
Page 137 Page 139
1455 1 the interpretation of the Court, not thdier 14:58 1 "binding or otherwise controlling effeof'decisions
2 interpretation of the Neutral Expert, whiclpisding 2 of a Court of Arbitration.
3 for all future Indian plants on the WesterneRs. 3 Examining first then these Court of Argiton
4 So | now turn to the detail of Pakistaagponse 4 decisions. As explained in our Memorial at
5 to question (a). 5 paragraphs 8.62 to 8.69, the binding charactdie
6 The question, as we will see, is on theest 6 parties of the decisions of a Court of Arhitnais
7 again. We are on slide 10. It requires awrsition 7 explicitly confirmed by the relevant paragrsyof
8 of the binding or other controlling effectsfofir 8 Annexure G. And that is my next slide (12),
9 types of Court of Arbitration decision, numdzti) to 9 paragraphs 16 and 23.
10 (iv) there; and four types of Neutral Exptision 10 Paragraph 23 makes clear that any awadéred by
11 too, the same categories. And it requiredyars of 11 a Court of Arbitration in accordance with fevisions
12 those four types of decision across the tifferdnt 12 of Annexure G in regard to a dispute is 'lfanad
13 fora from four perspectives, and that's #msectives 13 binding on the Parties with respect to tigiute".
14 (a) to (d): the parties, the present procegsylithe 14 Now, what is a "dispute"? Under Artitkeof the
15 present proceedings before the Neutral Expetfuture 15 Treaty, a "dispute” can arise out of:
16 proceedings. 16 "Any question ... concerning the intetgtien or
17 So there's quite a few -- if you unpaekiag- 17 application of this Treaty or the existentany fact
18 quite a few questions there. And I'm nohgdd spend 18 which, if established, might constitute aalofeof this
19 lots of time addressing all of them, becadhsee is 19 Treaty ..."
20 some overlap, but | am going to answer atheimn. 20 So on the face of Article IX, differenads
21 But for your benefit -- and it's someththat you 21 questions of fact, questions of interpretatio
22 don't need to read in detail now, but | hanepared 22 application of the Treaty and of course caemee are
23 for you a matrix at the back of your handottink 23 all capable of forming "disputes" for the pses of
24 it's tab 8. There's two matrices summariBiakjstan's 24 paragraph 23. Decisions of a Court of Aaltibn on
25 answers on each of the 16 questions, eftdgfithat 25 all of those matters are therefore final binding on
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15:00 1 the parties. 15:03 1 Article IX.
2 As for decisions relating to competence, 2 This is the crux of res judicata. Thattdoe, as
3 paragraph 16 of Annexure G there provides that 3 Pakistan says in its Memorial at paragrap,8.7
4 "Subject to the provisions of this Treatyd except 4 "precludes re-litigation of the same subjeatter
5 as the parties may otherwise agree, the Ghalt 5 between the same parties in later proceedings"
6 decide all questions relating to its competent 6 Res judicata is a general principle of faand
7 Such decisions are made in the form ofdsydike 7 this is my next slide (13) -- a general ptesiof law
8 this Court's Award on Competence dated 23lasty 8 applicable throughout international judicial
9 year, and are thus equally binding on thagsaby 9 proceedings.
10 virtue of paragraph 23. 10 THE CHAIRMAN: Mr Fietta, before you move onyifu could
11 As paragraph 23 makes clear, the foratplirements 11 go back to the prior slide (12). And if ygan to
12 of any "award" are simple: it must be in ingt it 12 address this later on, that's fine. ButWomdering
13 must be accompanied by a statement of reesigned by 13 if you could say a few words about what dautsts the
14 four or more members of the Court; and dediddy the 14 award.
15 Court to each party in signed form. 15 The award could be the entire decisiatighbeen
16 So these paragraphs are determinatiregasds 16 rendered, from paragraph 1 through to theodisf;
17 those parts of question (a) concerning tiegan 17 it could be just the dispositif. And thisdmage at
18 relation to Courts of Arbitration. And thgkinly 18 paragraph 23 that says, "The Award shaltberapanied
19 applies to any form of award, including araethon 19 by a statement of reasons" might be reacctnrthat
20 competence, a partial award, a final awi those 20 the award is something like the dispositit, tot the
21 in Kishenganga, or any other award "on theds in 21 reasons. And this seems relevant when there
22 dispute”. And in fact, at paragraphs 123 £88lof 22 thinking about the res judicata effect ofaherd.
23 last year's Competence Award, you explicitgfirmed 23 So if you have thoughts in that regddiwielcome
24 the binding nature of the Kishenganga awandsidia 24 them.
25 and Pakistan as parties. 25 MRFIETTA: Yes.
Page 141 Page 143
15.01 1 The binding quality of the Court'sidemns more 15:04 1 So the award as a whole, is the easylguess,
2 generally, including on subsequent Courts rbitPation 2 so long as it's rendered in accordance wih th
3 or Neutral Expert proceedings under the Trdatipws 3 provisions of the annexure, "shall be final an
4 from a combination of the Court's broad compest to 4 binding". It's final and binding "with respec [the]
5 resolve disputes under Article IX and paralgrap of 5 dispute”. And the dispute can extend to déespu
6 Annexure G and the res judicata effect ofiésisions 6 related to issues of fact, law, applicatioteaf and
7 as a matter of basic international law. AgXplain 7 the Treaty to specific plants.
8 shortly, this was explicitly confirmed by t@eurt -- 8 So to the extent that the provisions endtvard
9 and tacitly acknowledged even by India -hia t 9 resolve the dispute, we say they are finaltamding
10 Kishenganga case. 10 on the parties. That will extend beyonddispositif
11 So this was again a tacit reference gotto your 11 of the award, into other relevant holdingthef Court
12 question -- by India as regards the role of 12 that underpin the dispositif in the award tirad
13 res judicata. But again, it was a tacit jims; 13 resolve the dispute, all of the disputeddsdetween
14 it wasn't explicit, as we will see. 14 the parties, whether they be issues of fE@ator
15 As a matter of plain meaning and objedtgurpose, 15 application.
16 an award that's "final and binding" on theipa, and 16 | am coming on to this also in connectidth the
17 which thus finally "resolves" a dispute unther 17 principle of res judicata, because theredelmate
18 Treaty, must also be binding on other dispegelution 18 within international law as to the extent of
19 mechanisms which may be seised of disputether 19 res judicata: does it extend beyond the yworeling of
20 differences under the same Treaty, whethparallel 20 the dispositif of a decision? And | will taking you
21 or in future. Otherwise, the final and binglhature 21 to some jurisprudence which indicates thasdo
22 of a Court's award, and the ability of a Céar 22 But our starting point is the wordingtoé Treaty,
23 resolve the dispute, would be critically undeed, 23 and that the "final and binding" nature obarard
24 because the parties could circumvent an asvamoly by 24 covers all of the issues in dispute.
25 engaging in fresh dispute resolution procesiunder 25 The point on res judicata is more expiicsaying
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15.06 1 that to the extent necessary to understaneasoning 15:09 1 the nature of the principle of res judicat
2 behind the decision in the dispositif, themeotparts 2 The award, back in 1941, indicated:
3 of an award can be treated as res judicatial,|bbe 3 "That the sanction of res judicata asdo
4 taking you to the recent Colombia v Nicaradeeision 4 a final decision of an international tribuisal
5 in relation to that issue. 5 an essential and settled rule of internatitzval
6 THE CHAIRMAN: So you don't see any significannetlie 6 'If it is true that international relatiohased on
7 wording here in paragraph 23 that, "The Avsdrall be 7 law and justice require arbitral or judicial
8 accompanied by a statement of reasons", rtther 8 adjudication of international disputes, ieegially
9 saying, "The Award shall include a statemént o 9 true that such adjudication must, in pringiptenain
10 reasons"? 10 unchallenged if it is to be effective to that.™
11 MR FIETTA: No. I think it would be overly ariifial to 11 And even before Trail Smelter, of coutBere were
12 indicate or to expect that an award undeagraph 23, 12 many other decisions that Trail Smelter ¢ifieain
13 that the award proper would be limited totthe 13 previous jurisprudence from the Permanentt@sbu
14 paragraphs that might appear in the dispoaitd that 14 International Justice and otherwise.
15 the rest is simply a statement of reasonshwlis no 15 So status of the principle in law is waistble and
16 legal impact and no binding effect betweenprties. 16 essentially unchallenged.
17 And | think that certainly would be inconsist with 17 (Slide 14) As to the meaning of the doetof
18 the jurisprudence on res judicata, which dodisate 18 res judicata, Bin Cheng cites back to thaésec
19 that the underlying reasons themselves aam fart of 19 commercial de Belgique case back in 1939:
20 the res judicata. Because otherwise, tle dind 20 "... [it] means nothing else than redtgm of
21 binding effect of the decision itself will pat in 21 the fact that the terms of that award aritige and
22 jeopardy. 22 obligatory.™
23 So, for example, in your Award on Competeyou 23 And in its pure sense, to go to your tjoes
24 reached a number of findings on fact in ymderlying 24 res judicata in its purest sense appligsgo t
25 analysis: as regards the constitution ofXbert, for 25 operative clause. But it certainly doesamat at the
Page 145 Page 147
15:.07 1 example. Your dispositif said that waadoordance 15:10 1 operative clause, as | was saying, odigpositif.
2 with the Treaty. But the factual findingstashe way 2 (Slide 15) And the ICJ looked at this pojuite
3 inwhich the Court had been constituted wise final 3 recently in the Delimitation of the Contindr&helf
4 and binding: they could not be challengeceopened by 4 beyond 200 miles -- that's PLA-108, and ttevemnt
5  another attempt to refer the dispute to a tharty 5 paragraphs are on your slide -- and it dith swder
6 under Article IX. If a party could have reopd those 6 to ascertain the meaning and scope of resgtadin
7 findings of fact in the main body of your Awlasn 7 the dispositif. It said (paragraph 59) that:
8 Competence, then the res judicata of yoursdeton 8 "... it is also necessary to ascertairctmgent
9 competence would be fatally undermined, paityt 9 of the decision, the finality of which iste b
10 THE CHAIRMAN: Thank you. And again, you may dpetting to 10 guaranteed.”
11 this in due course. But | take it what yegaying 11 And the court continued by observinghi
12 is:it's not just the dispositif; it doeslumte 12 highlighted text (paragraph 61):
13 aspects of the reasoning underlying whagisrchined 13 "... in order to ascertain what is coudrg
14 in the dispositif. There may be other aspetthe 14 res judicata, it may be necessary to deterthia
15 award that are not directly germane to thieaoe that 15 meaning of the operative clause by referemtee
16 might not have res judicata effect. Is thatway 16 reasoning set out in the judgment in question
17 you're seeing it? 17 And of course, in that case the courtfaesd with
18 MR FIETTA: That's correct. Yes, that is correct 18 such a situation, because Nicaragua and ®@om
19 (Slide 13) So res judicata is a geneiatiple of 19 disagreed fundamentally on the operativeselaf the
20 law, as | was saying, applicable throughout 20 earlier decision in the case between thedd12. And
21 international judicial proceedings; confirmisad 21 therefore the court analysed the underlyatigmale of
22 Bin Cheng, of course, in his seminal workAFa5), 22 that decision in the main body of the 20juent in
23 which will be familiar to some members of @eurt, 23 order to assess whether or not the questimnebthem
24 which appears on my slide. And he citesithkess 24 in the new case was res judicata or not. iAnd
25 seminal Trail Smelter award as one of manighvbonfirm 25 decided, having looked at the underlyingretie of
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15:12 1 the decision in 2012, that the new caseneé 15:15 1 As the Kishenganga Court acknowledgéd partial
2 res judicata. 2 award, "stability and predictability ... arnéally
3 (Slide 16) The ICJ has also explainedtsc 3 important for the effective utilization of htp
4 rationale for res judicata. In the Bosniam&ide 4 accorded to each Party by the Treaty". Aatith
5 case, for example, PLA-109 (paragraph 116)cturt 5 PLA-3, paragraph 457.
6 said: 6 Related doctrines of good faith are atdevant.
7 "The Court's function, according to Aid@8 of 7 It's difficult to see how a Court of Arbitrati or
8 its Statute, is to 'decide’, that is, to btimg 8 a Neutral Expert could in good faith disregéuefinal
9 an end, 'such disputes as are submitted.1o it' 9 and binding decisions contained in the awérd o
10 Depriving a litigant of the benefit of a judgnt it has 10 a previous Court of Arbitration.
11 already obtained must in general be seerbesagh of 11 Pakistan's submission on the bindingityuail the
12 the principles governing the legal settlenoént 12 Court's decisions, both in respect of plaeegic
13 disputes." 13 disputes and more generally with respeatdah HEPSs
14 The key word with reference to the seathere was 14 on the Western Rivers, is confirmed by aeclos
15 "decide". For your purpose, the key worttésolve", 15 examination of the Kishenganga case. Soétwmito
16 under the Indus Waters Treaty. And we saittte task 16 that now.
17 of resolving a dispute is directly analogeuss the 17 In that case, the Court addressed tvesitald
18 same -- as the task of deciding a disputeeaiCJ 18 questions: namely, the legality under thafyref
19 under its statute. 19 a proposed diversion of the Kishengangasaadndly,
20 Notably for purposes of question (athi 20 the permissibility under the Treaty of drawddlushing
21 following paragraph, paragraph 117, the i@fiomed 21 at the Indian HEPs on the Western Rivers.
22 that the res judicata doctrine applied testjoes of 22 On my next slide, slide 17, in its pdr&i&ard and
23 competence or jurisdiction, just as it ajptie 23 final award in relation to that first questio
24 questions of merit. (Pause) 24 diversion, the Court rejected the plant-dpeci
25 THE CHAIRMAN: Mr Fietta, since you've paused,jlimp in. 25 declaration requested by Pakistan and predeedmake
Page 149 Page 151
15:13 1 And this question may be one that's battdressed by 15:16 1 a series of decisions relating to theiegpbn of the
2 Professor Tanzi on Friday when he takes t@dagum. 2 Treaty to the specific circumstances of theelRH And
3 But I'm curious if there are examples \ettbe text 3 they are summarised on the slide here at aoladh of
4 of a judgment or an award are cross-refereimced 4 the dispositif.
5 a dispositif in a way that that to some exsaliresses 5 In relation to the second question -- ibat
6 this issue that we've been talking about, eviter 6 drawdown flushing -- the Court rendered a ggne
7 quite clear from the dispositif itself thaeth's 7 interpretative declaration, and it's cleartits face
8 particular reasoning that is pertinent to that 8 a general declaration.
9 conclusion in the dispositif. If there arelsu 9 We can go to the next slide (18). Thaiegal
10 examples, I'd welcome Pakistan informingGbart about 10 declaration indicated that "the Treaty dagspermit
11 them. 11 reduction below Dead Storage Level of theeniatvel in
12 MR FIETTA: Yes, indeed. Professor Tanzi willdmdressing 12 the reservoirs", except in cases of unforesee
13 you on the narrative dispositif, and that ldouery 13 emergency, of course. And the Court proateaibold
14 much encapsulate such a technique, potgniiatihe 14 that "the accumulation of sediment in themesr of
15 drafting of a dispositif. So I'm sure welwidme back 15 a run-of-river plant on the Western Riveris!' bt
16 to that later in the week. 16 constitute such an emergency.
17 THE CHAIRMAN: Thank you. 17 So that's dispositifs B(1) and (2). Ahe Court
18 MR FIETTA: In short, the recognition of judgmemtr awards 18 then proceeded at dispositif B(3) to issue
19 of competent international courts and triteiaa being 19 a plant-specific instruction to India on baek of
20 "definitive and obligatory", in the wordstoe PCIJ, 20 those generic holdings, namely not to emglayvdown
21 and thus res judicata, is essential for the 21 flushing at the reservoir of the KHEP to atest that
22 effectiveness of adjudication and consequéotithe 22 would entail depletion of the reservoir belisad
23 stability of international legal relationk.is no 23 storage level.
24 less essential to the system of adjudicatimier the 24 (Slide 19) The Court emphasised earti¢he
25 Indus Waters Treaty. 25 partial award that the scope of the secoedtmn
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15:18 1 about drawdown flushing was general inmegtand that | 15:21 1 request for clarification/interpretatidmdlia did
2 its rulings would apply to future HEPs on YNestern 2 acknowledge the generic binding effect ofGloeirt's
3 Rivers. And you can see that in this quotatiom 3 findings. It's only after it lost on this disption
4 paragraph 466, for example, where the Coidttkat: 4 that it adopted a different position and séepaway
5 "The question facing the Court is therefehether 5 from that acknowledgement of the binding eftédhe
6 the Treaty prohibits drawdown flushing by kndi the 6 Kishenganga award beyond the KHEP.
7 KHEP and at other, future Run-of-River Plamighe 7 (Slide 24) As we have seen, the Courtumasoved by
8 Western Rivers." 8 India's request for interpretation and cleaifion.
9 The generic nature of the Court's decisiothe 9 At paragraph 34 of its decision on India'suesq, the
10 legality of drawdown flushing was emphasisgbatedly 10 Court emphasised again, as it had in itsnlyidg
11 in the Court's subsequent decision on theestdor 11 partial award, the generic nature of its jtitibn
12 clarification or interpretation; that's PLA-2 12 against drawdown flushing at Indian HEPshenWestern
13 Notably, this request was brought by Indithin 13 Rivers. It held that the prohibition congtd
14 Kishenganga case. 14 a "regulatory consideration" which formedrtpd the
15 (Slide 21) Paragraph 25 of the decisiothe 15 Treaty's essential bargain”, and which waind India
16 request indicated that: 16 when assessing sites for all future HEPs.
17 "With respect to the scope of the quassidbmitted 17 So this is a point to which Sir Danigkgou,
18 and discussed by the Parties, this Couriderssit to 18 | think, yesterday: the fact that this "esisén
19 be beyond doubt that the permissibility @fvaiiown 19 bargain” is one of the regulatory constraimtshe
20 flushing was put before the Court as a géissae.” 20 construction of HEPs and design of HEPs utider
21 In other words, it had been part of tispute, and 21 Treaty, and it may be that it does precludial from
22 the parties had made submissions in relsidimat 22 building HEPs at certain locations, and imdtieaving
23 general dispute. 23 to choose others where drawdown flushingis n
24 And at paragraph 27, the next slide (22): 24 required. But the prohibition under the Tyes
25 "Faced in the Second Dispute with a goestf 25 clear, and the generic effect of the Kisheggs
Page 153 Page 155
15119 1 interpretation centred on the general ingaand 15:23 1 award's decision on that prohibition wapleasised
2 application of a particular provision ... atsd 2 again in this decision on clarification/intextation.
3 relationship with the Treaty as a whole, toai€s 3 It's notable that these passages refenghout to
4 answer to it was general as well and notdichib the 4 the binding nature of the Court's decisioms&plants
5 KHEP ... The inclusion of such an express 5 as a whole. In effect, therefore, the Codetssion
6 limitation ..." 6 was to be binding both as regards the patidsas
7 Well, I'll come to that point actuallyetexpress 7 regards future Neutral Expert or Court proaegsd
8 limitation point, in a second. 8 Otherwise, the Court's operative decision végpect
9 India itself acknowledged the generic reaf the 9 to the prohibition against drawdown flushimgler the
10 Court's decision in Kishenganga as regasletality 10 Treaty would have been deprived of any réisita
11 of drawdown flushing. As we can see on m¥ siide 11 effect.
12 (23), in its request for clarification orenpretation 12 Turning back to the partial award disfisi
13 of the partial award on 18 May 2013 (P-5#8Jia 13 I'm going to take you to a question of exicepand
14 explained that its application was motivdigdhe fact 14 limitation, which is a separate part of your
15 that the partial award had set out a gepeohibition 15 guestion (a): to what extent are there ei@epbr
16 against the use of "drawdown flushing foiirsedt 16 limitations to the final and binding effetdecisions
17 control in all future Run-of-River plantsThis is 17 of a Court of Arbitration? And the Kishengarpartial
18 from India's own application. 18 award is illustrative on this point.
19 India thus requested clarification oeiptetation 19 (Slide 25) It concerns the fourth parpbraf the
20 in an attempt to preserve an ability to reduater 20 dispositif in the Court's award (PLA-3), Highted
21 levels below dead storage during drawdowshfhg at 21 here. And it's an exception to the generalibg
22 other Western Rivers sites in the futureatstclear 22 effect of the Kishenganga Court's rulingdwiétspect
23 from paragraph 3 of the Indian applicatiémd that's 23 to the issues before them, namely that thosms
24 perhaps, on the record that we have, theesiea 24 would not apply to Indian HEPs on the WesRikrers
25 indication that at least before the decisiothe 25 that were "in operation at date of issuari¢ki®
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1524 1 Partial Award". So the prohibition onwidawn flushing | 15:28 1 clear that -- except where so limitedhe- Court's
2 would not apply to Indian HEPs on the WesRirrers 2 Decision applies to Run-of-River Plants gelheta
3 that were in operation already on the dafesafance 3 There's some more context about that aspéwe
4 of this partial award, or that were alreadgem 4 decision at paragraph 523 (PLA-3), on my sége
5 construction as at that date, "the designtothy 5 27):
6 having been duly communicated by India ... hatcbeen 6 "It would not be in accordance with thegming
7 objected to by Pakistan" under Annexure D. 7 principles enunciated in this Partial Awardtfee
8 This was the first of two limitations otceptions 8 interpretation of the Treaty, and its applaatto
9 to the res judicata nature of the Court's devar 9 cast doubt retrospectively on ... Plants diyéa
10 Kishenganga. And this important provisdi $ystemic 10 operation ..."
11 interpretation on drawdown flushing was sofiach 11 So you can see the rationale for thatdimon
12 a legal perspective, not least in recognitieg 12 there.
13 res judicata effect of the earlier Baglihecidion for 13 I've spent some time addressing the iguest
14 the Baglihar HEP. It was also essential from 14 permissibility of drawdown flushing at IndibfEPs
15 a practical perspective, because any retctspe 15 because it's the most notable exercise, perbg the
16 application of the decision would have haoremus 16 Kishenganga Court of a generic interpretatikercise
17 adverse consequences for India, of coursie respect 17 and the exercise of that competence unddrrdaty.
18 to other HEPs already in operation by the tofithe 18 Moreover, that general interpretative compegavas
19 Kishenganga award. 19 exercised against the backdrop of a contterision of
20 So this proviso at paragraph B(4) goe=cty to 20 the Neutral Expert, of course, and in a cdntdere
21 your question about exceptions and limitatiohhat 21 India itself acknowledged the general inttigtive
22 is, Courts of Arbitration, in rendering syste 22 competence of a Court of Arbitration in tetext of
23 interpretations, should be mindful of thejtelcata 23 its request for interpretation, as compariti the
24 effect of previous final and binding decisipn 24 plant-specific competence of a Neutral Experthe
25 including of Neutral Experts, with respecspecific 25 same question.
Page 157 Page 159
15:26 1 HEPs, and they should avoid casting doubt 15:29 1 So as such, the history related tagjtiestion of
2 retrospectively on those Indian run-of-rivearps that 2 drawdown flushing is of great assistance, aye ® the
3 are already in operation on the Western Rivers 3 Court's question (a), both as regards thergene
4 THE CHAIRMAN: It may be a fine point Mr Fiettaubis this 4 interpretative competence exercised by thetCmder
5 really an exception to res judicata effecpgmosed 5 the Treaty in that case and as regards the linaited
6 to the Court reaching a judgment that exclusbethin 6 interpretative competence of Neutral Expéotsyhich
7 matters, and the res judicata then is thatithes 7 I will return shortly.
8 some matters and not others? 8 Now, aside from the issue of drawdownHing, the
9 MR FIETTA: Yes, | think there is a discussiorb®had 9 Kishenganga Court made a series of other itapoand
10 around that issue. As regards the generic 10 binding interpretative decisions.
11 interpretation and the final and binding effef the 11 (Slide 28) These included, first of alith
12 drawdown flushing holding, it was an excetiout it 12 respect to the duty of Courts of Arbitration
13 was an explicit exception or limitation tatlgeneric 13 interpret and apply the Treaty in light desiand
14 holding, which itself formed part of the disjiif, and 14 principles of international law; a duty whisbuld be,
15 therefore is res judicata. So, yes, | thkepbint. 15 of course, both unrealistic and inappropfiiate
16 Of course, paragraph B(4) was only reglirecause 16 a Neutral Expert engineer when deciding at@pecific
17 the Court's interpretative holdings under) B¢id B(2) 17 issue. That's at paragraph 452. And theréfe
18 that we saw earlier were otherwise of general 18 Court said it was incumbent on it to intetued apply
19 application. And the Court recognised thigs 19 the Treaty in light of those customary in&ional law
20 subsequent decision on clarification or tetation 20 principles.
21 in the passage that we saw a moment agos€Pa 21 This is obviously with reference also to
22 (Slide 26) Yes, and then there's referénd(4) 22 paragraph 29 of Annexure G, of which themmis
23 that we just looked at. This was in the eghent 23 equivalent, of course, in Annexure F, retatim
24 decision on interpretation (PLA-21): 24 Neutral Experts.
25 "The inclusion of such an express linommakes 25 (Slide 29) The Court also made definifiadings
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1531 1 in relation to the let-flow obligation atiig division 15:34 1 Now, unsurprisingly, given the ovenglimportance
2 of the six main watercourses under the Tragty 2 of stability and predictability under the Tigeaand
3 a "defining characteristic of the Treaty", amthat 3 the otherwise binding nature of Court of Andtibn
4 context that: 4 decisions, the Court set a high thresholéifigyrsuch
5 "... Pakistan is given priority in the wfahe 5 reconsideration in the future: "reasoningt]tha
6 waters of the Western Rivers, just as Indggmeority 6 longer accords with reality”. So the reasgmifithe
7 in the use of ... the Eastern Rivers." 7 decision must no longer really make senskamew
8 (Slide 30) And importantly, given the Ceair 8 circumstances.
9 guestion (a), it made an interpretative hgdirat 9 Although it's difficult to anticipate exicwhen
10 only awards of a Court of Arbitration havegel 10 such a threshold might be met, one can ireaheat
11 binding effect under the Treaty, in contraish the 11 climate change might present a situationhitkv
12 technical plant-specific determinations dfeutral 12 an interpretation or application of the Tyeatiuld be
13 Expert. That's paragraph 470. And | thinik is 13 superseded by subsequent events, as indegikcitly
14 a good example of where the rationale undeimg the 14 by paragraphs 117 and 118 of the final aiward
15 Court's generic holding on drawdown flushang its 15 Kishenganga.
16 explicit overruling, effectively, moving foesd, of the 16 So that takes me to the end of my sulionis®n the
17 Baglihar decision is explained through thesoming of 17 Court. I'm then going to move on to the RauExpert,
18 the award and forms a part, we would sathef 18 on which I will be briefer because a numbdeghe
19 res judicata of the award. 19 points | made will apply equally to the NalExpert.
20 (Slide 31) The Kishenganga final awast al 20 THE CHAIRMAN: Thank you, Mr Fietta.
21 reiterated the pertinence of the principle of 21 | do have a question for you on the dlids was
22 res judicata. You'll recall the Court wasated 22 just up on the screen (31). And my quessiavhether
23 largely to setting minimum flows in its firavard at 23 this concept of the res judicata effect xterding
24 the Kishenganga/Neelum River, to be reledsédg the 24 beyond the life of the award in certain ainstances is
25 operation of the KHEP. 25 a broader potential exception than whatdgated
Page 161 Page 163
15:32 1 Between paragraphs 117 and 119 dirthkaward, 15:35 1 here.
2 the Court noted the importance of res judicatder the 2 In other words, certainly in this partiul
3 Treaty in ensuring "stability and predictaipfli 3 context, the Court said, “We think that thewey be
4 However, the Court went on to say that fuflmes 4 reasons why our award may need to be chaagddyve're
5 upstream may come to differ significantly frime 5 going to put a time limit on that". But isaiso
6 historic record as a result of factors beyibed 6 possible that there's a recognition here that
7 control of either party. The Court therefore 7 res judicata should not apply in other circiamees,
8 proactively put in place a mechanism for fatur 8 where the reasoning of the award does not@edth
9 reconsideration of its decision on the mininflow in 9 reality over time, including with respect gbisto
10 the event that, as the Court put it, "itSoséng no 10 climate change or other factors? Becausaitf the
11 longer accords with reality along the 11 case, it seems like a rather important eiarefat
12 Kishenganga/Neelum". 12 you're identifying with respect to res judica
13 This was perhaps a second limitatiorxoeption 13 MR FIETTA: Yes. Well, | think my answer for namould be
14 identified by the Court to the otherwise|telicata 14 really to focus on what the Court says is gassage,
15 effect of its awards. The first limitation o 15 which does go, to an extent, to the broagieres that
16 exception, as we saw before, prevented ctivea 16 you've raised pertinently in your questiémd it's
17 application, whether it's formally an exceptio 17 a point to which we can return, of course.
18 res judicata or actually part of the resgati and 18 But the Court, in that passage wheraid that it
19 a limitation on the general binding effethat was 19 “considers it important not to permit thetdoe of
20 the first exception or limitation: it wouldtbe 20 res judicata to extend ... [where] reasonimépnger
21 retroactive. And secondly, here, this isomam 21 accords with reality”, that high threshotdyas
22 forward-looking limitation or exception, dgsed to 22 explicitly against the context in the pred@aragraph
23 allow for an amended application of the Tyréathe 23 of such a change in circumstances wherebyeti®oning
24 event of uncontrollable but significant ches\n 24 no longer accords with reality "as a restfaotors
25 circumstances. 25 beyond the control of either Party, includitighate
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15:37 1 change", which was certainly in the miatithe Court 15:40 1 parties can reopen the decree in lighhahged
2 there, and had been mentioned in the conferiromum 2 circumstances. Is there a similar principle i
3 flow; not in the context, of course, of drawaio 3 international law that would apply?
4 flushing and the other part of the decision. 4 MRFIETTA: No, | don't think there's a direct égulent to
5 This was limited to the minimum flow, theusecs 5 that, and there's no equivalent tool or prored
6 part of the decision, where the Court beliethed that 6 provided for under the Treaty here. And ¢hat'
7 may need to be reviewed in future as a resalhy 7 | think, partly why the Court felt it needexrhake
8 dramatic changes in circumstances speciticabplant 8 explicit provision along those lines in its&l award.
9 and that river. | don't think you can read th 9 MR MINEAR: The language here is strikingly simita
10 decision more broadly in connection with eitechange 10 equitable decrees that are entered in itaée-s
11 being a potential basis to reopen res judicat 11 disputes in the United States, and that'slvaisked
12 generally. | think it was very specific tgecific 12 the question. Thank you.
13 situation addressed around this minimum fksue, and 13 MR FIETTA: It may be that Judge Schwebel, whe wesident
14 for now | certainly would not read more iitto 14 of that Court, had those US rules in mindmveting
15 THE CHAIRMAN: | mean, it's certainly an interiest 15 this part of the award. But certainly thats
16 approach, in that one could imagine writing 16 a canon of international law.
17 paragraphs 117 to 119 simply to say that; tf@next 17 MR MINEAR: Thank you.
18 seven years, in the event that there aregelsasf some 18 THE CHAIRMAN: Two smaller questions relating@ourts of
19 kind that relate to this issue, either pary return 19 Arbitration, before you move on to the Neluiepert,
20 to the Court to revisit/reconsider this matr 20 if that's okay.
21 judgment”, as opposed to saying, as it dess fhat, 21 One is: in Annexure G, paragraph 29, evgt the
22 "The doctrine of res judicata is somehowctéfé when 22 applicable law provision. It does refertte t
23 there is a change in circumstances". 23 possibility, when necessary, of applyingtteseand
24 | understand what you're saying, thatsemiit as 24 applying customary international law. It sloet then
25 limited in this particular context. But rigaiably 25 go on to refer to, for example, judicial démis, as
Page 165 Page 167
15:39 1 opens the door to a broader potentiatietie 15:42 1 one might have expected, given ArticloBte
2 res judicata. 2 ICJ Statute. I'm wondering if we should dieawy
3 MR FIETTA: Well, I think our position is certainthat 3 significance from that for the purposes tat were
4 it would not open the door to a broader reieezor 4 discussing.
5 exception to res judicata based on climatagdhanore 5 One thought, just while you're gatheringry
6 broadly. | think this was designed to profakistan, 6 thoughts, is that the Treaty elsewhere, avgou
7 primarily, in the event that, as a result of 7 already walked us through, addresses thedimal
8 a fundamental change on that specific rivertha flow 8 binding nature of Court of Arbitration awasatsd
9 on the river, an ability to reconsider theisiea on 9 Neutral Expert determinations. So perhapstiadnere
10 the minimum flow if these factors outside ¢batrol of 10 it's picked up. But I'm wondering whetheu yhink its
11 either party should necessitate such a risteasion. 11 absence here, in paragraph 29, is of anyfisgmce.
12 Of course, that has not happened. Trasdeen no 12 MR FIETTA: Well, | think, as you say, the fir@hd binding
13 such dramatic change in circumstances beencontrol 13 nature of Court of Arbitration awards undex Treaty
14 of either party. 14 is dealt with elsewhere, and the limited|farad
15 | certainly don't think -- and the Cowes not 15 binding nature of Neutral Expert decisionghimi their
16 here intending to say -- that climate changee 16 competence is dealt with elsewhere, so $katidid
17 broadly could be a basis to reopen hard astd-iles 17 not need to be addressed here.
18 set under the Treaty, including as regarelsiésign 18 As regards broader jurisprudence in fatgonal
19 and operation of HEPs on the Western RivArgl we saw 19 law, if you like, | think two points.
20 elsewhere in the award, in connection wighabncept 20 | think it makes sense, given the specaifiture of
21 of environmental flow, that the Court wasyveaireful 21 this Treaty -- almost a lex specialis arogaderning
22 to indicate the limits of that principle iimdar 22 the Indus Waters -- that it should not exgbjic
23 terms. 23 indicate a role in the interpretation or aatlon of
24 MR MINEAR: In common law jurisdictions, it's comonplace, 24 this Treaty to broader international jurigtemce, as
25 when an equitable decree is entered, togedbat the 25 such, directly. But of course those decsidm come
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15144 1 in in any event through the fact that @ostry 15147 1 we'll resume and hopefully we'll makeiopet
2 international law itself is part of the applite law 2 SIR DANIEL: Thank you very much.
3 here in certain situations, and of courseornaty 3 (3.47 pm)
4 international law itself will provide a gateyv the 4 (A short break)
5 citation of international jurisprudence. 5 (4.02 pm)
6 Clearly paragraph 29 is very carefullyfigme so as 6 THE CHAIRMAN: Okay, | think we are reassemblegb,
7 to limit aspects of the applicable law, anfbtmis on 7 Mr Fietta, whenever you're ready, please @ce
8 primarily the primary importance of the worgliof the 8 MR FIETTA: Thank you, Mr Chairman, members of @aurt.
9 Treaty. 9 Just two quick points before | proceest ju
10 THE CHAIRMAN: | had one other relatively smallegtion. 10 cleaning up on issues arising before thekbrea
11 And | do think maybe we are close to the fpain 11 Your question related to the separatgoreag
12 a coffee break, and if you want to look &t thuring 12 wording in paragraph 23, alongside the refareo
13 the break, feel free to do so. 13 an award. Just for now, a reference, whidtbes
14 But it's at your Memorial, paragraph 8wB8ich is 14 picked up by my colleague Professor Taner latthe
15 on page 239. | found that paragraph a hitle 15 week. It's addressed at Memorial paragr8dd1which
16 confusing. So if you could explain what isant in due 16 addresses that issue. We'll elaborate @n tha
17 course, that would be helpful. 17 submission subsequently to pick up your durest
18 It refers to the possibility of relitigag before 18 And then your question just before treakiin
19 a Neutral Expert a matter of Treaty inteigdien that 19 relation to: paragraph 8.73 of the Memorahaps
20 was made by a prior Court of Arbitration, @rgkems 20 could have been drafted a little more cleallyst to
21 to allow this when the matter before the KeExpert 21 be 100% clear on the intention of that palgr
22 falls outside the dispute before the prioai€of 22 It wasn't intended to raise the possjbilf
23 Arbitration. But | don't see how that'stighting 23 relitigation of the same dispute. It is imted to
24 a matter. That's where my confusion conmms.frSo 24 cover the situation where a new differenésear
25 perhaps you could look at that and let uswno 25 between the parties that, as the paragréstsiys,
Page 169 Page 171
15146 1 In any event, | think we're close ot where 16:04 1 "falls strictly outside 'the dispute' agkdred in [the]
2 we should take a break. Sir Daniel? 2 earlier Court of Arbitration [decision]". Antlerefore
3 SIR DANIEL: Thank you, Mr Chairman. 3 we would say that in that situation the cohcép
4 I had just a practical question. | noticand 4 res judicata would not apply because it igfarent
5 we'll have an opportunity to discuss this with 5 dispute.
6 Mr Fietta -- but he's got a fair way stillgo, and 6 (Slide 32) Turning then to Neutral Expigtisions.
7 from a position where we were feeling comfalgavith 7 I can be much briefer, because we've addresaay of
8 time, | think we're now feeling a bit stresséth 8 the principles and paragraphs of the Kishegganvard
9 time. So | just have a question as to whetberwould 9 relevant to this issue.
10 be content to shrink the coffee break juitia bit, 10 Decisions of Neutral Experts appointedeurthe
11 as we were discussing just before lunch/ avill 11 Treaty are final and binding on the part@sCourts
12 discuss with Mr Fietta whether he might ligla 12 of Arbitration and on other Neutral Expebist only on
13 accelerated in respect of what he still baver. 13 matters falling within their more limited cpatence
14 In saying this, | would like, though,exmphasise 14 under the Treaty. And this is made cleathbyTreaty
15 that we absolutely do not want to cut off gogstions 15 itself at paragraphs 7 and 11 of Annexure F.
16 from the Court, because the compendium aftepres that 16 (Slide 33) Paragraph 11 makes clear that:
17 we are compiling will in fact inform our sexbround 17 "[A] decision of a Neutral Expert on iiatters
18 submissions. But it may be that we will hausit of 18 within his competence shall be final and inigdin
19 a self-denying ordinance in actually givimgaers, or 19 respect of the particular matter [concernetl]
20 answers of any length. 20 And specifically addressing all of the
21 | do want to make sure that ProfessortWes at 21 constituencies in your question, effectivaigluding
22 least 75 minutes to cover the ground bef@e.5 22 a future Court of Arbitration.
23 THE CHAIRMAN: Well, that's fine. Why don't weke just 23 To the extent that the decision of thathi
24 a 15-minute coffee break, come back roughllgeatop 24 Expert therefore falls within his or her catgnce,
25 of the hour, maybe two minutes afterwardd,then 25 it is res judicata in connection with thecfie
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16:05 1 issues concerned at the specific plartazoed, and my| 16:08 1 regards this issue of drawdown flushingarticular.

2 previous submissions on res judicata wouldyapghat 2 The Court observed (PLA-3, paragraph 522):

3 strict context. 3 "It is not for the Court to apply 'besagtices’

4 (Slide 34) Crucially, however, pursuant to 4 in resolving this dispute ... any exerciseegign

5 Article IX of the Treaty, the competence Meutral 5 involves consideration of a variety of factersot

6 Expert is limited to a closed list of diffecas of 6 all of them technical.”

7 a technical or engineering nature falling witthe 7 Then the Court goes on, in a passage \weagk

8 list at subparagraphs 1 to 23 of paragrapghPhd 1 8 previously, to talk about, among other thirigs,

9 of Annexure F. And this is commensurate wWithfact, 9 regulatory constraints set by the Treatylierdesign
10 of course, that the Neutral Expert must taghly 10 of Indian plants. And the Court concludedsaying
11 qualified engineer"; competent, thereforegddress 11 that:

12 only, but importantly, those technical isstleg may 12 "... the optimal design and operatioa {flEP] is
13 arise under the 23 paragraphs at Annexure F. 13 that which can practically be achieved within
14 So unlike a Court of Arbitration, a NediExpert 14 constraints imposed by the Treaty."
15 has no general interpretative competencerthele 15 But, importantly, the interpretation athkapin the
16 Treaty and it's confined to these technicatens. 16 partial award did not apply to the Baglih&R as
17 A Neutral Expert cannot make general intégpine 17 we've seen. It was not retrospective, ahésRa had
18 findings or systemic findings on the wordafghe 18 never requested otherwise.
19 Treaty. 19 (Slide 37) Paragraph 469 of the Kisheggaaward is
20 (Slide 35) Paragraph 7 of Annexure Hss a 20 relevant in this context. The Court expldinday its
21 important because it confirms that the cosmpe of 21 decision would have no effect to the BaglHBP. As
22 a Neutral Expert extends to resolving dispbttween 22 the Court put it, Maitre Lafitte's determioathad
23 the Commissioners as to whether any particula 23 "quite literally been realized in concret®aglihar".
24 difference falls within Part 1 of Annexure o 24 (Slide 38) But as the Kishenganga Caumtioued at
25 a Neutral Expert can render a binding decigiith 25 paragraph 470:
Page 173 Page 175

16:07 1 respect to his competence which has disgjia effect, | 16:10 1 "The effect of a neutral expert's deieation is

2 save insofar -- another important proviscs-treat 2 restricted to ... elements of the design gregagion

3 decision on competence itself takes him oohtside 3 of the specific [HEP] considered by that Exper
4 his or her competence and into the territdry o 4 And again contrasting with the Baglihaciden,

5 paragraph 13 of Annexure F. 5 the Court said:

6 A Neutral Expert does not, therefore, have 6 "... the present decision, by contragbjrisling

7 compétence de la compétence in the same wdneas 7 in respect of the general question presentétbse

8 a Court of Arbitration. It arises from thetféhat 8 proceedings.”

9 questions of whether or not such decisionsisiedres 9 Paragraph 470 has summarised, in ternchvetne
10 fall within the competence of a Neutral Exper are 10 crystal-clear, the decisive and clear difiessunder
11 otherwise ultra vires under the Treaty, algect to 11 the Treaty's dispute resolution architechateveen the
12 the overriding jurisdiction of a Court of Atriation. 12 pervasive binding or otherwise controllinfpef of
13 Consistent with Pakistan's position, at 13 Court of Arbitration decisions on systemguiss, at
14 paragraph 316 of its Competence Award, tbisrtC 14 least, and the more limited binding effect of
15 recognised that decisions of a Neutral Expettare 15 Neutral Expert decisions.

16 within his competence are final and bindiritp wespect 16 Notably, in Kishenganga, even India séopghort of

17 to the matter on which the decision was made. 17 arguing that the Baglihar determination hagtinding

18 The only dispute to have been resolvekbuthe 18 effect on the Court of Arbitration, just abas

19 Treaty to date by a Neutral Expert was thgliBar 19 stopped short of arguing that the decisianidirading

20 decision, of course. As is well known, Pekis 20 effect in negotiations, as we saw earlier.

21 profoundly disagreed with that determination. 21 (Slide 39) In its rejoinder to the Colmtlia

22 (Slide 36) The Kishenganga partial award 22 explicitly stated that it did not rely on Hihgr as

23 subsequently agreed with Pakistan, and thuersly 23 constituting a binding precedent. We cartlsaiein

24 rejected the Baglihar Neutral Expert's apgnpan 24 the first part of the highlighted passage {er227,

25 adopting its systemic interpretation of theafy as 25 paragraph 4.44). Rather, India's positios mare
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16:11 1 nuanced, talking about Baglihar being evitidtive, but 16:15 1 parties with respect to those issuesjtbrrespect to
2 not binding: 2 the Court and present proceedings before ¢ugral
3 "Such reliance is not sought as a binding 3 Expert, and otherwise in connection with their
4 precedent ..." 4 competence.
5 So | think it is quite clear that Indigpagciates 5 Unless there are any further questioras vl
6 the limited effect -- res judicata effect,teérly -- 6 conclude my submission. Thank you.
7 of Neutral Expert decisions. 7 (4.15pm)
8 (Slide 40) And similarly, at 4.110 of rgoinder 8 Questions from THE COURT
9 in Kishenganga, India did not go further tsaging 9 THE CHAIRMAN: Just one question from me, Mr Féettl have
10 that: 10 not yet fully studied your matrix too; | lo@rward to
11 "The decision of the Neutral Expert ia Baglihar 11 doing so.
12 case holding [drawdown flushing] a maintereameasure 12 But I'm wondering about the circumstanbere
13 permitted by the Treaty, while not bindingtbis 13 a Neutral Expert decides that a certain mistigithin
14 Court, is a sound precedent ..." 14 his competence -- that is, falling within Axore F,
15 So they were following the rationale, tingty did 15 Part 1 -- and that decision is not challenged
16 not argue that it was binding in any senstherCourt. 16 therefore doesn't go on to a Court of Arbidra Is
17 And in the Kishenganga hearing, Indidarageferred 17 that decision on competence of the NeutrabEx
18 to Baglihar not as binding but as a precediying 18 thereafter binding on a Court of Arbitration?
19 away from any legal submission that went heytbat. 19 So let's say at some later point in tiome, party
20 (Slide 41) As we've seen, the Court rbyurgjected 20 or the other decides to say, "The NeutrabExpasn't
21 India’s position at paragraph 470 of its a@wsaying 21 allowed to decide that matter”. Is it opea tater
22 that Baglihar did not have any general precgal 22 Court of Arbitration to decide that it's fioal and
23 value. 23 binding?
24 So the sum effect of Kishenganga was titietrthe 24 MR FIETTA: Well, in that situation -- and thatiflected
25 Court rejected the Baglihar Neutral Expexisclusion 25 in the matrix in connection with decisionsoompetence
Page 177 Page 179
16:13 1 that India was entitled under the Treatiyuild a HEP 16:17 1 of a previous Neutral Expert in the préseffuture
2 on the Western Rivers with a deep orificehspiy for 2 Courts of Arbitration -- the decision aboutnpetence
3 the purposes of drawdown flushing. The Coancluded 3 under paragraph 7 would be binding, becalsseithin
4 that drawdown flushing was prohibited at Imdi#EPS on 4 his competence, save in respect of a situati@re
5 the Western Rivers by paragraph 14 of Annekuaad 5 there has been a challenge. But if thereis n
6 paragraph 19 of Annexure E of the Treaty. 6 challenge and no contrary decision of the Sanfr
7 This conclusion did not displace the Nelutr 7 Arbitration, then there is no dilution of the
8 Expert's determination of seven years easlitsr 8 res judicata effect.
9 respect to the Baglihar HEP, but it did ag@h to 9 And of course this touches on the pardgodp
10 the KHEP and to all future Indian HEPs on the 10 Annexure F. It's paragraph ... | think | ti@red it.
11 Western Rivers. 11 THE CHAIRMAN: Paragraph 13 is where it coulddillenged
12 So at this point | can conclude my subiaisjust 12 as outside competence.
13 by taking you back to the matrices whichueggou 13 MR FIETTA: Yes, thank you:
14 earlier. | won't spend any time on the s of 14 "... if any [decision] (including a claim) which
15 them. But the net effect, as you will haeard, of my 15 is not within the competence of a Neutraldkphould
16 submission, and of the colour-coding in tlerix to 16 arise out of his decision, that questionl stfiad
17 simplify things, is that Court of Arbitratiafecisions 17 cannot be resolved by agreement, be settled i
18 or awards within the scope of the disputéesmed to 18 accordance with the provisions ..."
19 them, which can be of many different types tanding 19 So it would need to be raised. Therelavbe
20 on all the constituent parties there: théigmr 20 a dispute or a difference that would be chigout
21 future courts, Neutral Experts and futuretidu 21 whether or not the decision was within thepetence of
22 Experts; whereas the position is much maticted on 22 the Neutral Expert. That would need to gough the
23 the second matrix, in connection with theislens of 23 procedures at Article IX that ultimately enqmlwith the
24 a Neutral Expert, which are binding onlyéspect of 24 Court of Arbitration.
25 matters within their competence, binding amythe 25 THE CHAIRMAN: Right. And the question is --
Page 178 Page 180
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16:18 1 MR FIETTA: There is no limitation period taat. 16:22 1 This bargain consists, on the one jiduadl
2 THE CHAIRMAN: And the question is: if it doesd® that, 2 Pakistan "shall receive for unrestricted ukthase
3 and at some later point in time, before sotherdCourt 3 waters" on the Western Rivers, as a resulihidh
4 of Arbitration, there's a challenge made that was 4 India must "let flow" those waters and "shmait permit
5 outside the competence of the Neutral Exjzetihat to 5 any interference with [those] waters". Thatighe
6 be regarded as final and binding becausestiva 6 one hand.
7 challenged at the time, or not? 7 The other side of the bargain is the ljght
8 MR FIETTA: Yes. 8 constrained exceptions, including the exceytiat the
9 THE CHAIRMAN: So if that's true, then to the ext¢hat 9 waters of the Western Rivers can be usedéor t
10 Pakistan regards anything the Neutral Exgidrin 10 generation of hydroelectric power in accooganith
11 Baglihar as being outside the scope of hispatence, 11 Annexure D.
12 given that that was not challenged at the tivhy is 12 (Slide 2) I will be proceeding in fournfsa
13 that not regarded as final and binding bylssequent 13 First, looking at Article 11l and the rulectfe.
14 Court of Arbitration such as this one? 14 Second, at the relationship between Artitlarid
15 MR FIETTA: You may need to repeat the questiBakistan 15 other provisions, going through hydroeleqgiogver,
16 does not, just to be clear, challenge the &ind 16 other uses, and briefly on storage. Thilldpbk at
17 binding effect of the Baglihar determination 17 the cooperation and reporting requiremerattsreflect
18 connection with the Baglihar plant relatindtie 18 and underpin this bargain, and there is ddnrfor
19 specific issues raised in Baglihar. Butydidr 19 you in that regard that | will refer to aatistage.
20 question ... 20 And then finally, | will address question {lgm
21 THE CHAIRMAN: Well, | thought | heard you sayrker in 21 paragraph 35 of Procedural Order No. 6.
22 your presentation that the Neutral Expertldicigs 22 (Slide 3) So | start with Atrticle Il dfie Treaty,
23 outside the scope of his competence. 23 which guarantees Pakistan's exclusive ugeataters
24 MR FIETTA: Yes. 24 of the Western Rivers, subject to strict pkoas.
25 THE CHAIRMAN: And to the extent that that's Psilin's 25 I'm not going to read it out; I'm just goitag
Page 181 Page 183
16:19 1 position, is it not for this Court to loakthat, 1624 1 highlight the terms that underpin thisgiaan.
2 because it wasn't challenged at the time? 2 So in the first paragraph, the "unrestdatse”
3 MR FIETTA: Well, he did that, but only in conniect with 3 accorded to Pakistan, and the matching okigat
4 his decision concerning the Baglihar plara.tf®se 4 India to "let flow".
5 broader statements of Treaty interpretatibjgad and 5 In the second paragraph, again the olig#&d
6 purpose, they are certainly not of any legasequence 6 "let flow", and the more precise obligatiorn te
7 in this proceeding because they were contexist 7 "permit ... interference" with those watefsd
8 specific decision in relation to the technisalies 8 I'll come to the definition of that.
9 that he decided at the Baglihar plant. 9 In paragraph (3), again the reference to
10 Pakistan is on record as having disagnéthose 10 "unrestricted use" of the waters.
11 aspects, alongside a number of others, afdtision. 11 And in paragraph (4), "Except as provifiedn
12 Butthere is no need to re-examine themihecause 12 Annexures D and E", the prohibition on sterby India
13 those paragraphs have no legal significantids 13 of any water on those Western Rivers.
14 proceeding. 14 Mr Minear pointed out yesterday that fletv" is
15 THE CHAIRMAN: Okay. Thank you very much, Mr E& So 15 an unusual form of words in treaty practiéed
16  we appreciate your presentation, and | thiekiow have 16 Pakistan, insofar as it's been able to déterfooking
17 Professor Webb to take up the task of fueldecating 17 at a database of 600 international watereations,
18 the Court about the matters at hand. (Pause) 18 has found that there is no direct compatattre
19 Professor, please proceed. 19 Indus Waters "unrestricted use"/"let
20 (4.22 pm) 20 flow"/"non-interference” obligation; agairini®rcing
21 Submissions on the Western Rivers Run-of-Rivelrbl{Bargain 21 the very bespoke nature of this Treaty.
22 PROFESSOR WEBB: (Slide 1) Thank you, Mr Chairman 22 The concept of "flow" itself is included
23 members of the Court. I'll be addressinggmthe 23 a handful of agreements, but with a venedsit
24 Western Rivers run-of-river hydro bargaincbhi 24 emphasis and scope. And just to give youeaaenple,
25 underpins the Treaty. 25 the 1961 US-Canada Treaty relating to Cotipera
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16:25 1 Development of the Water Resources oftlambia River | 16:28 1 each country."
2 Basin (PLA-100, Article 11(1)) refers to Caread 2 And the appendix to that letter noted that
3 providing certain storage "usable for impravihe flow 3 interference by hydroelectric work "is repugfnia the
4 of the Columbia River". So a very differeselof 4 provisions of the Adjusted Bank Proposal aakigtan
5 "flow" there. 5 cannot agree to any such works in areas uhéder
6 (Slide 4) So four points are worth notitmput the 6 control of India".
7 wording of paragraph (1) of Article IlI. 7 So that was the position on 10 Septem®&T.1
8 The first is that "let flow" is the corally 8 As we heard from Ms Rees-Evans, Pakistareaunder
9 obligation of Pakistan's right of "unrestritiese": 9 pressure from the World Bank and eventuallgena
10 they go together. 10 a concession. It accepted a narrow excefdias
11 "Let flow" is not framed in terms of abligation 11 right of unrestricted use during August and
12 of non-appropriation. So India can use th&evs of 12 September 1959.
13 the Western Rivers, so long as they areceglm 13 (Slide 6) So a provision for a carve{foutindia's
14 an equivalent amount. 14 generation of hydroelectric power then apgxbar
15 "Let flow" is a positive obligation: thateans 15 the heads of agreement from 1959 (P-136)ttend
16 it is a starting point for analysing compliannot 16 language was one of entitlement. You sdeotinéhe
17 an afterthought. 17 left-hand side of the slide. At that timdilnwas
18 And "let flow" is not limited in terms tfie 18 being "entitled to generate hydro-electriwed. But
19 volume: it applies to all the relevant wateB® it 19 with the first drafts of the Treaty itsetfchanged
20 wouldn't be permissible, for example, forigni argue 20 into an exception from an entitlement, and see that
21 that it only partially impeded the flow okthVestern 21 in the document on the right (P-139).
22 Rivers. "Let flow" is associated with "dletwaters". 22 This shift from entitlement on the pdrtralia to
23 And of course this is relevant to the Trézygain 23 an exception that India has to come within is
24 that we've set out, where India was alloctitedvaters 24 significant, because it makes "unrestrictel and
25 of the Eastern Rivers for its use under tieafyy. 25 "let flow" the rule, and the generation oflfgelectric
Page 185 Page 187
16:27 1 Article I11(2) introduces the prinaipbf 16:30 1 power under certain conditions the exoapti
2 non-interference with the waters of the WesRivers, 2 So | spoke yesterday about context imdleeof
3 except for tight restrictions. And the pastie 3 treaty interpretation, and that involves |ogkat
4 understood at the time that this meant trdiflshould 4 other provisions of the Treaty. And | turrithathat,
5 not alter the flow, in quantity or timelines$the 5 to Article 1(15) and the travaux behind thaiyision,
6 Western Rivers as they pass into Pakistan. 6 which defines the obligation of non-interfezen
7 Ms Rees-Evans has already taken you thrthey 7 (Slide 7) So in the draft of December 1@54.39),
8 travaux; | am not going to go through therdétail. 8 it was quite a brief statement that:
9 But | just want to highlight a handful of docents that 9 "The term 'interference with the wateigd'gny
10 really express the hydro bargain as it dpegldhrough 10 act of withdrawal ... or any man-made obsiwoc..
11 the negotiations. 11 that causes a change in volume of the daily £."
12 (Slide 5) So the first is a letter fromkBtan's 12 In the final version of the Treaty, werdi¢ghe
13 Minister of Industries of 10 September 195-420). 13 emphasised language that makes very cleastnioi
14 So this is quite early in the process of tiagons 14 this prohibition on interference is. It read
15 and expresses Pakistan's position very gleArd 15 "Provided, however, that an obstructidiciv
16 it says: 16 involves only an insignificant and inciderthhnge in
17 "Being the lower riparian, Pakistan al@ne 17 the volume of the daily flow, for exampleidiuations
18 vulnerable to interference by India. Byadiucing for 18 due to an afflux caused by bridge pierstengorary
19 the first time at this stage new uses or] [t#estern 19 by-pass, etc., shall not be deemed to beterigrence
20 Rivers ... [such as the] unrestricted righdevelop 20 with the waters."
21 hydro-electric power from those rivers, Inkiées, while 21 So this language was inserted in response
22 trying effectively to secure to herself thelasive 22 discussions about: what did it mean to hasleaage in
23 use and development of the Eastern Riveugh$do 23 the volume of the daily flow? And the finaksion of
24 deny the reciprocal independence to Pakigtéch the 24 the Treaty, in this subparagraph, gives g clear
25 Bank Proposal and the Aide Memaoire promiseafford to 25 answer: any practically measurable changeeifiow
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16:31 1 caused by India that exceeds somethirsigfiificant or 16:34 1 The parties then engaged in intengetiaion
2 incidental” is not permitted. And the exanspéven, 2 through spring of 1960. This actually heldoupgress
3 such as water flowing around a bridge piesysjust 3 on the drafting of the annexures of the Tredtie
4 how strict this definition is. This affirmiset 4 they tried to resolve this issue. And agaiger
5 importance of the rule in Article Il of thedaty. 5 pressure from the World Bank, Pakistan made a
6 (Slide 8) Coming now to the third paradrap 6 concession to include the reference to Anreeiuin the
7 Article 11, which provides that "Pakistan #Hzave 7 draft of June 1960, so allowing the productbn
8 the unrestricted use of all waters" and "Irgtiall not 8 hydroelectric power, but only with those aiden
9 make use of these waters". So this is adiwisg the 9 Annexure D constraining that production.
10 underpinning of the hydro bargain, whichisised 10 Yes, Mr Chairman.
11 throughout this provision. 11 THE CHAIRMAN: This may fall outside the remit pbur
12 Pakistan has a right to unrestrictedofisdl the 12 presentation. But because you mentioneidsie of
13 waters, other than the Eastern Rivers; artd@nther 13 storage as it might relate to Annexure Eyateable
14 hand, India is prohibited from making us¢heise 14 to say a few words about the relationshipieen the
15 waters. And the same provision -- so ittspub 15 two annexures? In Annexure E, there are spaeified
16 separately; it's in the same provision, 'soséry 16 limitations on storage. And it wasn't efjigdear to
17 much tied to this balance -- says that thétde 17 me to what extent that speaks as well tontiate
18 "discharge observation stations", emphastsiag 18 storage at hydroelectric plants that are gedeby
19 constant monitoring and cooperation is egédao make 19 Annexure D.
20 this balance stick. 20 PROFESSOR WEBB: Right, right.
21 (Slide 9) Article 111(4) deals with theipciple of 21 THE CHAIRMAN: And if you're able to address timatv, or
22 no storage by India, and that is subjedhéo t 22 someone in the course of the next day or ttwed,would
23 provisions of Annexures D and E. 23 be useful.
24 As the Kishenganga Court held, this agefiects 24 PROFESSOR WEBB: Yes, | will be coming to it Hyie But
25 the bargain and it reflects the object ampqse of 25 just to give a direct answer now, this id pathe
Page 189 Page 191
16:33 1 the Treaty. It stated (PLA-3, paragrap#)hat: 16:36 1 context of interpretation: that the urietgtd use,
2 "... one of the primary objectives of fheaty is 2 let flow, non-interference and no storageathe
3 to limit the storage of water by India on the 3 together in the hydro bargain.
4 Western Rivers." 4 But having said that, Annexure E has okffie
5 The travaux préparatoires confirm the irgae of 5 criteria to Annexure D. Unless there's anes®
6 the no-storage principle. 1'm not going talymugh 6 cross-reference, you can't transpose ther. t#ose
7 them in detail; Ms Rees-Evans has done tBat.just 7 specifications on storage in Annexure E waithbe
8 to highlight how this was very much in the dsrof the 8 applicable to a run-of-river plant, as oppased
9 drafters and how it was addressed. 9 a storage work that is governed by Annexur&\VBat is
10 (Slide 10) So in August 1959 -- thishis tlocument 10 important from this is how strict those cdiodis are
11 on the left-hand side of the screen (P-46Bdth 11 even for a storage work, reflecting again btvet
12 parties' draft heads of agreement envisdggdrtdia's 12 Annexure D criteria are as well.
13 hydroelectric use of the Western Rivers waad type 13 But we can certainly come back to thatamo
14 of "non-consumptive use", but India's dréfba 14 specifically.
15 proposed that it be given a limited storeagacity for 15 THE CHAIRMAN: That's very helpful. Just if | darstand
16 hydroelectric power plants. The PresidemaKistan 16 it, the storage works regulated by Annexurady well
17 wrote on 21 August 1959 emphasising Paksstan' 17 be associated with a hydroelectric plant g by
18 consistent position that it must be guarahtee 18 Annexure D.
19 "total flow of the Western Rivers, exceptfog 19 PROFESSOR WEBB: Yes, that's true.
20 insignificant uses in Jammu and Kashmir anly" 20 THE CHAIRMAN: But these are different storagguigements
21 A new request by India was then madeoflinit to 21 that we're talking about, in terms of whatd8resses,
22 uses from Indus, Jhelum above lake, and ®hRh&2000 22 and then what pondage and freeboard and ethatates
23 covering Jammu and Kashmir". This was iedir 23 to in Annexure D.
24 response to the strong position that Paktsamput 24 PROFESSOR WEBB: Exactly. And Mr Minear pointed,
25 forward. 25 | think yesterday, the cross-reference ineiuine E to
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16:37 1 "Pondage”, capital P, in Annexure D. ®em that is 16:40 1 provision.

2 expressly cross-referenced, then you would tiezm 2 I now turn to five factors that reinforttes

3 together. But otherwise, these are dealirtig wi 3 rule-exception relationship.

4 separate works; and where they do coinci@#'sth 4 (Slide 12) The first is just the text: thay that

5 specifically dealt with in the Treaty. 5 the exception is expressly addressed on teeda

6 (Slide 11) So that brings me to the refeghip 6 Avrticle II1.

7 between Article Il and the provisions of fhreaty in 7 The second is that the exceptions aremligt

8 other sections. And this brings me to thati@hship 8 exceptions to India's let-flow obligation, lalgo to

9 between the rule and the exception. And ymuldc 9 Pakistan's right of unrestricted use, andrjugction
10 combine these in one diagram. But just erae're 10 that India shall not permit any interferendt the

11 not dealing with Annexure E as such in tigpute, you 11 waters of the Western Rivers. "Interferenith the

12 can see the difference there. 12 waters of the Western Rivers" is a term of ar

13 So we have the unrestricted use, let,flow 13 I've just shown you how strict it is: it beally just

14 non-interference and no storage as theantkthe 14 excludes water going around a bridge piertemporary
15 exceptions set out in Article Il and thegmaphs of 15 bypass. So the "let-flow" obligation is kdtoarhe

16 Annexure D; the no storage rule which is eciijo 16 non-interference obligation is clear and igeac

17 Annexures D and E. 17 The third point is that the hydroelecpawver

18 | want to come back here to the Treatgtmnd 18 generation exception in Article I11(2)(d)egpressly
19 Sir Humphrey Waldock, which Sir Daniel flaggais 19 contingent on compliance with Annexure Dddésn't
20 morning. 20 say simply that India can use the waterh@f¥estern
21 Mr Chairman, yesterday you observedttiet 21 Rivers for hydroelectric power generatiorsays it
22 restrictive interpretation canon had beersiciened by 22 can use the waters "as set out in Annexure D"
23 the ILC and not expressly included in ArticB4 and 32 23 So Annexure D is an inextricable part of
24 of the Vienna Convention. And you suggestatl India 24 hydroelectric power generation. And if Ind@es not
25 may prefer a competing canon of interpratatidso not 25 bring itself within the terms and conditiais

Page 193 Page 195
16:39 1 expressly in Articles 31 or 32, that woulgrpret the 16:42 1 Annexure D, then it cannot bring itselthin the

2 exception in of itself, without regard to soithea that 2 hydroelectric power exception in Article IlAnd this

3 it needs to be narrowly construed. And | yusht to 3 would be compatible with Sir Humphrey Waldsck'
4 set out Pakistan's position on that. 4 preference, which is that the basic rule ety

5 First of all, there is evidence in thevénax of 5 interpretation is the primacy of the text (frbis

6 the Vienna Convention, and certainly in the 6 Third Report).

7 jurisprudence of international courts sinantthat 7 The fourth factor is that the terms of

8 there is a customary principle that excepttoresrule 8 Article 11I(4) are an injunction that is natdated in

9 are to be interpreted restrictively. 9 paragraph (2) of Article Ill. It is insteagtout in
10 But quite apart from that, and in anyrevere do 10 a self-standing clause that is subject tovits
11 not need to rely on a canon of restrictive 11 exception which | have already taken yoUEacept as
12 interpretation because, as Sir Daniel s@diorning, 12 provided in Annexures D and E". So theserties and
13 in application of the general rule, Article 8ve reach 13 these two exceptions together complete toedyy
14 a narrow interpretation of Annexure D. Itdgnpelled 14 conditioning any use and storage of watdntia on
15 by the object and purpose of the Treatyhbycbntext, 15 the Western Rivers with complying with stddteria
16 by the obligation of good faith, by the oatinmeaning 16 set out in the Treaty.
17 of the words and by the effet utile, whickinked to 17 And fifth, as we will explain in the camgi days,
18 the object and purpose. 18 the terms of Annexure D itself heavily coastrindia's
19 And India's potential argument on intetation, 19 right to the use of the waters for hydroeiegiower
20 looking at the exception in and of itselfedo't work, 20 generation. Paragraph 2(g) of Annexure Diges that
21 because the exception is written into the. rit is 21 a run-of-river plant is one "that develops/powithout
22 not just in Annexure D: it is in Article liiself. So 22 Live Storage ... except for Pondage". Amddtiteria
23 we cannot construe Article 1l without constig the 23 in paragraph 8 of Annexure D are those tahtie
24 exception, and we cannot construe Annexuréiimdut 24 design of any new run-of-river plant "shalhform";
25 construing the rule. It's not a self-stagdin 25 mandatory language. So the effect is agaiaibforce
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16:43 1 this rule-exception relationship. 16:47 1 different to how it would be used in oatin
2 | now turn to the relationship betweenidetll 2 engineering usage. It's been tailored tdthaty.
3 and the provisions on hydroelectric power. 3 "Live Storage", pursuant to paragraph ab)
4 (Slide 12) Under the hydro bargain, Iridia 4 Annexure D, is the water in the reservoir abihe dead
5 entitled to generate hydroelectric power iasab 5 storage level, used operationally.
6 it does so within the constraints set out.I'"8aot 6 And "Pondage” we'll be spending a lotriton
7 going to read this out, but you see that |gioni 7 on Friday. [lt] is defined with a special magy of:
8 expressly there in (2)(d). 8 "... Live Storage of only sufficient maymie to
9 Now, the chapeau of Article I11(2) exprgss 9 meet fluctuations in the discharge of theihgb
10 restricts the use of waters, save for anpiarefor 10 arising from variations in the daily andveekly
11 irrigation in Annexure C, to "the drainageib& of the 11 loads of the plant.”
12 Western Rivers. 12 And this in turn leads to the "Full Pogeld.evel",
13 Annexure D is divided into five partswd of them 13 being the normal upper level of the reservoir
14 are relevant for our purposes, the presepogas: 14 corresponding to maximum pondage that hapliedwith
15 Part 1, defining key terms; and Part 3, am hew 15 paragraph 8(c).
16 run-of-river plants are to be designed aretaipd. 16 And above the operating pool we havecisange
17 (Slide 13) So paragraph 1 of AnnexuregBirahas 17 Storage", which is "uncontrollable storageupying
18 this constraining language: it says that Tsubject 18 space above the Full Pondage Level", ustraliy
19 to the provisions of [the] Annexure”, the getion of 19 emergency flood conditions.
20 the power, and "Provided that" certain datare met. 20 (Slide 16) So when dealing with a newaotsiver
21 So that wording of "Provided that" ensutet new 21 plant, India is required to comply with tresidn
22 hydroelectric plants that incorporate storageks are 22 criteria of paragraph 8, understanding ticeseepts
23 to be addressed under Annexure E, so thaisrkat new 23 and designing for these concepts as thegedired in
24 run-of-river plants cannot be plants thabiporate 24 the Treaty. And these are mandatory desitgria.
25 storage works. And while run-of-river plaate 25 I'm not going to go through them; we willlesaring
Page 197 Page 199
16:45 1 permitted to store a limited volume ofevats pondage| 16:48 1 a lot about them over the next two days.
2 there's a restricted volume of live storage. 2 (Slide 17) But | would observe, from thelto
3 (Slide 14) Paragraph 2(g) defines a ruriveir 3 bargain point of view and from the point ofwiof the
4 plant as one that: 4 object and purpose of the Treaty, that thaseria
5 "... develops power without Live Storage a 5 are not value-neutral. They reflect the dbgec
6 an integral part of the plant, except for Rmeland 6 purpose of the Treaty. And Mr Fietta justld you
7 Surcharge Storage."” 7 this paragraph in the previous presentatiom fthe
8 And Annexure D then goes on to descritgeiail 8 partial award (PLA-3, paragraph 522), wheeeGlourt
9 those design requirements, and we will begytiirough 9 made very clear that "the optimal design gretation
10 them in detail over the next couple of dalyjsist 10 of a hydro-electric plant” is defined as tra “"can
11 want to, in advance of that, highlight a femcepts 11 practically be achieved within the constsintposed
12 that we will be addressing in greater de¢aitl some 12 by the Treaty".
13 of which reflect the special meaning thaehtioned 13 (Slide 18) So coming back to these daitand how
14 yesterday that departs from the ordinary tngan 14 they reflect the hydro bargain. Except for
15 either dictionaries or engineering parlance. 15 paragraph 8(g) at the end, on regulatinghbagie
16 (Slide 15) So "Dead Storage" is defimed i 16 point of each of these criteria is to linmtlia's
17 paragraph 2(a) of Annexure D as the wateedtio the 17 control of water and storage of water orMilestern
18 reservoir for non-operational purposes; asdye've 18 Rivers; once again, being consistent witrothject and
19 heard already, pursuant to paragraph 19 néAure E, 19 purpose of the Treaty.
20 and extended to Annexure D by paragraphaihat be 20 (Slide 19) And the impact of these desigteria
21 discharged for anything other than an unémes 21 can be illustrated by the change in the Kighaga
22 emergency. 22 plant and how, whether you're designing uAderexure D
23 The "Dead Storage Level" sits below therating 23 or E, different issues arise.
24 pool and accounts for all the remaining wetdhe 24 So the Kishenganga plant was first coreckas
25 reservoir. This is a term with a special nireg, and 25 a storage work under Annexure E in 1971thén
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16:50 1 original design, it was to store watermyithe 16:53 1 you see defined in Atrticle I(10) at thé¢ttwm of the
2 high-flow season in a 220-million-cubic-meteservoir 2 screen. Now, the first two domestic useselatively
3 behind a 77-metre-high dam wall. And it wabé¢ used 3 non-invasive: drinking, washing, sanitatiomg a
4 for enhanced power generation during the wingang 4 household and municipal purposes. The thirdadled
5 stored water, not running water. 5 domestic use, of "industrial purposes”, cdoddnore
6 Following Pakistan's objections in the @ussion, 6 significant, because it could require sigifit
7 India redesigned the Kishenganga plant in 20€6 7 offtake in some industries such as miningsmditing.
8 a 35.48-metre-high dam wall and reservoir of 8 (Slide 22) But that offtake is limited by
9 18.35 million cubic metres. But in India'srowords, 9 Article IV(12), which provides limits on "These of
10 "the revised Run-of-River design is largély same as 10 water for industrial purposes”. So we hénee t
11 the earlier design”. That was noted in dutig 11 narrowing down, through each provision, oatlndia is
12 award of the Kishenganga Court (PLA-3) aageaph 236. 12 able to do with these waters.
13 Now, the numbers were much smaller. Buhe<ourt 13 And this is interesting from the perspecof
14 explained, "the axis of the dam, the locasind [the] 14 changing times, because this provision pteteakistan
15 layout of the project, [and] its installeghbaaity 15 from increasing industrial demands by Indithe years
16 [and] diversion works" had not changed. 16 following the Treaty's conclusion. The peted
17 And to be clear, Pakistan considers ésigd and 17 consumption of water for an industrial pracies
18 operation of Kishenganga to be inconsistéift the 18 limited to the quantum of use in 1960, emgpthat
19 Treaty, even moving it from a storage work to 19 India cannot take advantage of developméatséquire
20 a run-of-river plant, and would say it's affjubetter 20 more water, although it could take advantdge
21 characterised as a storage work. And asell&now, 21 technology or new knowledge that require Vess®r.
22 it has disputes with India as regards to pgad 22 In the case of an unforeseen but latezldped
23 intakes, outlets and spillways of the Kislamga plant. 23 industrial process, India can only use @éxtract
24 (Slide 20) So moving from paragraph 8 to 24 water from the Western Rivers to the exteat such
25 paragraph 15, we come to operational reisingt And 25 a process does not have a substantially selediect
Page 201 Page 203

16:51 1 paragraph 15 sets out the general rulleyfdmoelectric 16:55 1 on Pakistan. And under the second claiuse
2 plant operation that is intended to mainthe t 2 subparagraph 13, India is entitled to extnater from
3 consistency of the downstream flow. 3 the Western Rivers for use in an industriatpss, but
4 I won't read it out but just to point oot 4 it is obliged to use "best endeavours"”, assgmi
5 paragraphs (i) to (iii) of paragraph 15 prevalseries 5 there, "to return to the same river ... altewa
6 of river-specific limitations, in addition the 6 withdrawn therefrom".
7 chapeau condition about maintaining consistendow. 7 (Slide 23) Article 111(2)(b) permits
8 So we have specific conditions for Chenab Main 8 "Non-Consumptive Use", and that is defined in
9 different locations, and then on the Jheluthtae 9 Article 1(11). India can only rely on thiseption to
10 tributaries. 10 the extent that the use in question is f@levant
11 Paragraph 15 also imposes additionahgéor 11 purpose, which are listed there. And ittbeansure
12 limitations on India. India cannot, for exas) use 12 that any water removed from the watercoulrsgond
13 a hydroelectric plant reservoir to store 1Qf%he 13 a de minimis amount, is returned to it; again
14 waters for a fortnight and then release \trdm 14 consistent with the let-flow obligation.
15 a flood, creating downstream hazards fordeai So 15 You will note in Article 1(11), and relent
16 once again, these conditions, this consigtehfiow 16 discussions that we've been having overatstecbuple
17 and this absence of interruption, reinfoheerule 17 of days, that one "Non-Consumptive Use" lojdrs for
18 underlying the hydro bargain. 18 the purpose of "flood protection or flood tol; it's
19 (Slide 21) And once again, from the pecsipe of 19 in the second line of that provision.
20 the context of the Treaty, and looking at tlogvother 20 But again, that is limited under the Tyehecause
21 provisions cast light on paragraph 8, wetlsaethe 21 in Article 1V(2) it provides that:
22 other exceptions in Article 11l also reflebts rule 22 "In executing any scheme of flood pratecor
23 and exception, and this control over whaidiglable 23 flood control each Party will avoid, as far a
24 to do. 24 practicable, any material damage to the d®aety, and
25 So Atrticle 111(2)(a) permits "Domestic &swhich 25 any such scheme carried out by India on thet¥vh
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16:56 1 Rivers shall not involve any use of wateany storage| 16:59 1 not be in this table. But can | come dackou on
2 in addition to that provided [by] Article [1l. 2 that?
3 So that reference to “flood protectiofi@od 3 MR MINEAR: Sure, that would be fine. Thank you.
4 control" in Article I(11) is not a licence for 4 PROFESSOR WEBB: And | should emphasise that enétfvas
5 a so-called emergency use of water. 5 a storage work or a run-of-river plant, Palist
6 (Slide 24) Finally, Article 111(2)(c) and 6 position is it did not comply with the Treaty.
7 Atrticle 1(9) deal with agricultural use. Tkeare ten 7 MR MINEAR: Thank you.
8 paragraphs in Annexure C setting strict linits 8 PROFESSOR WEBB: (Slide 28) So paragraph 11 leedetailed
9 India’s irrigation from the Western Rivergémms of 9 design criteria for storage works, not rurrioér
10 the amount of water and the land area timebea 10 works. And I'm not going to go through thémt what
11 irrigated. 11 | will refer to is what the Kishenganga Caaatid.
12 (Slide 25) So | now turn to storage, Andexure E, 12 (Slide 29) And this runs through the teesfiboth
13 again for context. This is not part of therent 13 what the Kishenganga Court said (paragraph &td what
14 dispute, but it informs the hydro bargain. 14 the Treaty requires, which is that:
15 So as you see in Article 111(4), "Indizai not 15 "... the Treaty doesn't [just] restriet Parties
16 store any water ... or construct ... stovegiks", 16 from taking certain actions ..."
17 "Except as provided in Annexures D and Bie T 17 It doesn't just prohibit the use of sgeran
18 exception is built into the primary provisiowe can't 18  certain rivers:
19 separate them and read them in a differept wa 19 "... but [it] constrains their entitlentén
20 (Slide 26) Under the Treaty, the capadfityndia 20 construct works that would enable such adtidre
21 to construct any storage work is severeljtdidby 21 taken."
22 Annexure E, and that starts with the definitof 22 So it's not that the act has yet takeneplit's
23 a "Storage Work™: 23 that even the means to undertake that act are
24 "... awork constructed for the purpdse o 24 constrained, and sometimes prohibited.
25 impounding the waters of a stream ..." 25 (Slide 30) So the hydro bargain alse@sstiot just
Page 205 Page 207
16:58 1 (Slide 27) And | don't know if thisvidat you were 17:00 1 on this rule-exception relationship, buicooperation
2 referring to earlier, Mr Chairman. ParagrZpif 2 and reporting requirements. And this takesack to
3 Annexure E sets out the "aggregate storagecitghof 3 the preamble of the Treaty that refers to the
4 reservoirs constructed by India, and theseeme 4 "cooperative spirit" that is expected of theties.
5 small amounts. 5 Now, you have already heard on Monday abow
6 MR MINEAR: Professor Webb? 6 these very detailed cooperation, consultaimh
7 PROFESSOR WEBB: Yes, Mr Minear. 7 information-sharing requirements operate pavhaps
8 MR MINEAR: Excuse me, Professor Webb. Earlier, o 8 do not operate -- in practice from Pakistan's
9 slide 19, you indicated that Kishenganga wiisily 9 Commissioner for Indus Waters. And | haverjohed
10 planned as a storage work. 10 a handout -- it's more for your referencgoh't be
11 PROFESSOR WEBB: Yes. 11 going through it -- that provides an overvigieach
12 MR MINEAR: And it is on the Jhelum River; is thight? 12 party's rights and obligations under the fixresVe
13 PROFESSOR WEBB: Yes. 13 have Pakistan's rights; Pakistan is alscestib)
14 MR MINEAR: What confuses me is on the paragraeh -- 14 obligations. We have India's rights, anddrisl also
15 PROFESSOR WEBB: Apologies, it's on the Neelum. 15 subject to obligations.
16 MR MINEAR: Oh, it's on the Neelum. 16 You will notice the difference in the aiéand
17 PROFESSOR WEBB: Before it joins the Jhelum. 17 length of each of those categories. But vghat
18 MR MINEAR: The Neelum, yes. 18 important is: there is no blank column thefae
19 Well, is it subject to the power storagpacity 19 parties are inextricably linked in how theg meant to
20 limitation set forth in paragraph 7? If disthe 20 be cooperating and sharing information thihoug the
21 Jhelum, it says "Nil", "Power Storage Capdcit 21 design and operation and construction process
22 | don't understand how the power storageaifypa 22 So Article VI(2) provides that either yamay
23 limitations would allow that at Kishenganga. 23 request the supply of data relating to thardipgy of
24 PROFESSOR WEBB: Yes. | will have to come backou. But 24 the rivers. Atrticle VII, on "Future co-optca",
25 since the Neelum isn't mentioned there esfyiese may 25 imposes that they have to cooperate by magraement.
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17.02 1 (Slide 31) And VII(2), on the screprgvides that 17:05 1 intended, cooperation between the pasties
2 if either party planned to construct any eagiing 2 information-sharing is required from the ottsgd at
3 work that would "cause interference with thetevs of 3 each stage of design, construction and operatnd
4 the Rivers", that would affect the other party 4 if these work as they were intended to wordnd as
5 "materially", it is obliged to notify the othparty of 5 we heard from Pakistan's Commissioner, thavtishe
6 its plans. And the party planning the worklklif 6 case -- it is supposed to permit the Commigsito
7 requested, supply data if the work would cause 7 supervise Indian hydroelectric power plantstarction
8 interference with the waters, even if it dal n 8 and operation so that any issues can be figehgiarly
9 consider that the other party will be matéyial 9 and resolved in accordance with Atrticle IX.
10 affected. 10 The Kishenganga Court took note of tRIsA-3,
11 So this provision reflects the importaotthe 11 paragraphs 443 to 444), saying that:
12 obligation of non-interference. Even if atpaoes 12 "... the Treaty prescribes a formal pdoce
13 not think there will be a material effecttbe other, 13 designed to bring a measure of order andingrtin
14 there is still an obligation to notify andstart 14 the resolution of competing claims, and tesgjons of
15 engaging in that process of consultation. 15 propriety of Plant design, before construrctio
16 (Slide 32) Now, as we know, the most irtgutt site 16 commences."
17 for cooperation under the Treaty is the Paentindus 17 India's compliance with the unrestriated, let
18 Commission. This is provided in Article VIIAnd it 18 flow, non-interference and no-storage ohiligeis not
19 is expressed there in paragraph (4) thgtuhgose and 19 presumed by the Treaty. Itis a systemrabtt but
20 functions of the Commission are to maintaid a 20 verify".
21 establish these "co-operative arrangements"@omote 21 (Slide 35) I now come to the questiothefCourt
22 co-operation” on an ongoing basis. 22 in paragraph 35(b) of Procedural Order Navttich is:
23 (Slide 33) And under paragraph 9 of AmumexD, 23 "To what extent can non-Treaty-basedydesind
24 which was also a provision that Pakistanis@ssioner 24 operational practices be taken into accampdirposes
25 took you to, India shall communicate in vagti at 25 of interpreting the technical requirementosin
Page 209 Page 211
17:04 1 least six months in advance of the begmof the 17:.07 1 Annexure D, paragraph 8?"
2 construction, very defined information. 2 Pakistan's position is that non-Treatyedatesign
3 So as part of the hydro bargain -- steppirck 3 and operational practices can only be takiendocount
4 from the detail of these cooperation and régpr 4 to the extent that such practices are comsigtiéh
5 requirements -- India's design, constructioh a 5 the framework and the object and purposeeoftieaty.
6 operation are subject to constant monitorang f 6 This gives India a degree of flexibilityhe
7 compliance with the Treaty. 7 Treaty does not prescribe the materials wiitchwthe
8 It has to measure a variety of inputsydaild 8 spillway gates or the turbines or other conepts must
9 provide the data to Pakistan monthly, or dily 9 be constructed. The Treaty does not regoiae t
10 requested. It must inform Pakistan of aaypéd works 10 a hydroelectric plant use a desander, oilgitahe
11 likely to affect Pakistan's rights and ingtseand 11 use of a desander. The Treaty does ndtdixrtinimum
12 provide it with information on them. It hapositive 12 size of outlets by reference to the techricég
13 obligation to cooperate with Pakistan onrrive 13 capability of 1960, and it doesn't define iwha
14 development and to promote such cooperdiimugh the 14 necessary with respect to sediment controboditions
15 Commission. And India must also give Pakista 15 at site by reference to technology at the tine
16 Commissioner timely access to any facilityutids on 16 Treaty was concluded.
17 the Western Rivers on demand, so that comgaliaan be 17 Non-Treaty-based design and operatiaaatipes
18 assessed. 18 can be taken into account, including througts we
19 (Slide 34) The implications of gatheraiof this 19 will show in the coming days -- the languafe
20 data and information are set out in paragrdph 11 20 paragraphs 8(d), (e) and (f) of Annexurefdt India
21 and 12 of Annexure D, which address the at¢tide 21 cannot appeal to extraneous sources, ordellenl
22 taken if a question arises as to whethesaés 22 "best practice", without bringing it withindse
23 compliant, and which confirm the ongoing natof the 23 constraints.
24 obligation of cooperation. 24 | want to recall pertinent points madeDoyMorris
25 So for the provisions of Annexure D takvas 25 this morning to link the engineering insightth the
Page 210 Page 212
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17.08 1 legal framework here. 1711 1 dam site at Gurez to the Line of Contaoit] to
2 As Dr Morris said, climate change candkeh into 2 "incorporate a sufficient range of minimumioso as
3 account. He explained that engineers desighidh, 3 to give the Court a full picture of the sengif of
4 not average, sediment loads. So if climasagh will 4 the river system".
5 affect the amount of sediment, then you'reaaly 5 So underlying the Court's approach was its
6 designing for that high load. 6 appreciation that the Treaty required Indiaferate
7 He also said there's always innovations in 7 Kishenganga to preserve the downstream fld\wel that
8 hydropower engineering, including sediment agament, 8 was informed by the requirement that staise"t
9 such as turbine coatings. Such innovatioagatirely 9 environmental protection into consideratiorewh
10 compatible with the Treaty framework, anceied they 10 planning and developing projects that mageaojury
11 maybe be required by the Treaty frameworiouitih the 11 to a bordering State".
12 reference, for example, to "sound and ecocealmi 12 The Kishenganga Court wasn't stuck ir0196drew
13 design". 13 upon the International Court of Justice'dyeigin
14 He also observed that every project tsasin 14 the 2010 Pulp Mills judgment, and it emplesdiéLA-3,
15 little problem, or big problem: physical fau, 15 paragraph 450) that an EIA has to be undemtak
16 geological factors, seismic factors and r&guy 16 "... where there is a risk that the psaub
17 limitations, quite apart from the Treaty.tRBa he 17 industrial activity may have a significanverse
18 said, engineers can put their minds to ittaad 18 impact in a transboundary context, in paldicwon
19 solutions will come up, whether it's a tedbgg, 19 shared resources."
20 a technique, a change of design or a chamgjeo 20 It also referred to the 2007 Iron Rhirgteation,
21 As we stated in the Memorial, the coreggroach 21 and spoke about the duty to mitigate sigaific
22 to technological advancements or so-callegt'b 22 environmental harm "when pursuing large-scale
23 practices" can be seen in the assessmemb asues 23 construction activities".
24 by the Kishenganga Court. And | just wargddhrough 24 So it didn't refer to best practicesuahsand
25 them briefly to show how that Court took iatxount 25 certainly not in the way that Indian invokedm. But
Page 213 Page 215
17:10 1 developments and changing conditionswithbut 1713 1 it did rely on current and promising pieet and
2 defaulting to a so-called "best practice" inigt®f the 2 decisions regarding ElAs that informed whattharties
3 Treaty. 3 were required to do under the Treaty.
4 (Slide 36) So the first was the role acapge of 4 The second issue in which this argumeotiabest
5 environmental impact assessments that Indiada 5 practices came up was drawdown flushing.
6 conduct to evaluate downstream effects froeh&iganga. 6 India contended that drawdown flushing waes of
7 Now, Pakistan's argument was that Inditfswas 7 the most effective techniques for maintairihmey
8 inadequate because the most important ateat-was 8 sustainability of reservoirs, and it citedgpices in
9 "the area below the dam site" -- was not qfitie 9 India, Switzerland, Austria, China, New Zedlamd
10 EIA. So that was the scope. 10 Venezuela. Pakistan responded that sedshéaing
11 India countered that argument by involiegt 11 offered a "feasible alternative" that respe¢he
12 practices, saying best practices only redufat the 12 Treaty's framework.
13 EIA "be in writing", that it "be conductedficiently 13 And as we know, the Court accepted Rakist
14 early on to be taken into account in decisi@king", 14 argument, noting that "it is not for the Qdarapply
15 that it "include an opportunity for publicrament", and 15 'best practices™ -- and | note that the Cpuir "best
16 that it "be comprehensive”. And it triecu® this 16 practices" in quotation marks; it was noistasit to
17 invocation of best practices to avoid defirtine scope 17 a real best practice -- and that "the Tresd{raints
18 of its EIA. 18 on the construction and operation by India of
19 The Court, faced with these competingiments, 19 reservoirs" are "a regulatory factor" in pldesign,
20 concluded that the evidence did "not progid@adequate 20 such that the Treaty prohibited drawdownhfilug
21 basis" for the determination of the "maintergaof 21 (PLA-3, paragraph 522).
22 minimum flow downstream of the KHEP". It vegted 22 So the Court again did not accept theemer
23 India to provide "further data concerningithpacts of 23 invocation of best practice to circumventTneaty
24 a range of minimum flows to be discharged" at 24 requirements. But it was still very muchope
25 Kishenganga, including "environmental conséram the 25 engineering practices and innovations thatéhin
Page 214 Page 216
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17:14 1 the Treaty framework. 17:17 1 a manner consistent with its object angqee. As
2 In its approach to the interpretationhef Treaty, 2 Dr Morris said, the Treaty is focused on sostg the
3 and the hydro bargain in particular, Indiadteto turn 3 hydrology coming in to Pakistan. That isoltgect.
4 Atrticle Il on its head. It tends to takeaxmow 4 The peace treaty and hydro bargains tket struck
5 approach to the rule in Article 11l and an anpive 5 after years of negotiation, and with the aasie of
6 approach to the exceptions also within Artillend 6 the World Bank, was not an agreement for edfiperiod.
7 as set out in Annexure D. 7 It wasn't an agreement that allowed for uerklt
8 India is motivated by its plan to "harrjgdse 8 revision, or for reassessment through a cootisly
9 significant hydro-electric potential available the 9 available process. It was meant to be staide
10 Western Rivers", as it has stated. I'mgitis 10 secure, and underpinned by cooperation andvgjth.
11 Rejoinder in the Kishenganga arbitration,alvlis our 11 That concludes my submissions. I'm wappy to
12 Exhibit P-0227, at paragraph 4.97. 12 take any questions, or we might have an eaght.
13 And to this end, motivated by desirejdrides to 13 THE CHAIRMAN: Mr Minear?
14 characterise the object and purpose of teatyas the 14 (5.18 pm)
15 utilisation of waters, as | showed you yelzter 15 Questions from THE COURT
16 It only reads the first part of the preamhble] it 16 MR MINEAR: Thank you, Professor Webb.
17 overlooks the second part of the preambéslspg of 17 | want to return to my question earlieoat
18 the: 18 Annexure E, paragraph 7, and whether Kishegegavould
19 "... fixing and delimiting, in a spirit goodwill 19 comply with that. | think I've answered thaestion
20 and friendship, the rights and obligationsaxh in 20 to my own satisfaction myself. | briefly dathe
21 relation to the other concerning the uséefe 21 Neelum is a tributary of the Jhelum, andheoetfore
22 waters." 22 it would fall within 7(b). If I'm mistakerbaut that,
23 In Ms Rees-Evans's exchange with Mr Minea 23 please inform me later.
24 yesterday, she confirmed that the Treaty doekmit 24 PROFESSOR WEBB: | will.
25 the number of plants or the amount of pohat india 25 MR MINEAR: But I'd like to relieve you of the wloof
Page 217 Page 219
17:16 1 can generate on the Western Rivers. Butitis 17:18 1 trying to correct --
2 there because it comes in through the criteria 2 PROFESSOR WEBB: Thank you for the steer.
3 paragraph 8 of Annexure D. 3 THE CHAIRMAN: Professor Buytaert?
4 India has interpreted each requiremeAninexure D 4 PROFESSOR BUYTAERT: Thank you.
5 S0 as to maximise its ability to control anaipulate 5 I'm afraid | will bring you back to thebla that
6 the waters through the design and operation of 6 you showed on your slide 27 about Annexuré Enow
7 hydroelectric plants. And as we've heardaalyethe 7 you've answered a previous question to thér@ha
8 Kishenganga plant and the Ratle plant areejxestnples 8 about this, but it wasn't entirely clear to.me
9 of the standard Indian HEP design with comfeatures 9 In the second column here, so the "poteeage
10 that is being replicated in dozens of plants. 10 capacity", | think you mentioned that Annex& would
11 India purports to adopt a "state-of-thé-a 11 not be applicable to run-of-river hydroeliecpiants.
12 approach in order to circumvent the desigh an 12 So | wonder then: what kind of power produrtiioes the
13 operational restrictions in Annexure D. Buteality, 13 second column here refer to?
14 its designs are not state of the art, inolydheir 14 PROFESSOR WEBB: | think that is power producfiom
15 sole focus on empty flushing, as Dr Morris ha 15  astorage work. But can | come back to patlarify
16 explained, while also being in violation lbé{Treaty. 16 that?
17 (Slide 37) So | come back to the rule tued 17 PROFESSOR BUYTAERT: Yes, | think if that's yaunswer, my
18 exception. The correct interpretative apghnaa to 18  follow-up question would be: what kind of pavstorage
19 treat Article 11l as the rule, and to redtviely 19 work is permitted under the Treaty?
20 interpret, according to the ordinary mearind the 20 PROFESSOR WEBB: | will come back to you on tzitvell.
21 object and purpose, the exceptions in Artit{2) and 21 Thank you.
22 Annexure D. 22 PROFESSOR BUYTAERT: Thank you.
23 This reflects the bargain at the heathef 23 THE CHAIRMAN: So | just have one question, ahelrt we'll
24 Treaty. This approach requires that any frestices 24 let you and everyone go.
25 are adopted within the framework of the Tyeand in 25 I was particularly interested in the laatt of
Page 218 Page 220
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17:20 1 your presentation, where you were ansyehiat 17:23 1 we will study the transcript closely.usj give two
2 question that we had in paragraph 35(b). c@nél 2 reactions now.
3 focus in on that particular question, whichli®ut 3 On your third point, that Treaty rightslan
4 practices. But I'm wondering if one can labkhis 4 obligations are informed by customary inteometl law
5 a little bit more holistically, as to wheretire 5 but not negated by it, | would add in ther th
6 overall scheme of sources of law, or practiocre 6 necessity criterion from paragraph 29, Annexar So
7 might see a progression of reasoning thatidhake 7 it's not just a test of: this doesn't negdtatvthe
8 place in any given instance. 8 Treaty says. To enter that gateway of custpma
9 So let me read out to you what | discefneah your 9 international law or other conventional lathas to
10 Memorial. And | don't expect you to answs now, 10 be necessary.
11 but it may be something worth pondering oigirtrand in 11 And on your fifth point, that there'satigtion in
12 the days to come. It seems to me that maghistan is 12 design and operation if it's not issuesrfgllvithin
13 advancing the following five steps as theusege for 13 treaty or customary international law, | vebatid: the
14 applying sources of law or practices. 14 spirit of the Treaty, and also the role &f th
15 First, the Treaty's specific requiremeémtzll 15 Commission, even in that instance, that there
16 instances must be observed. 16 data-sharing, consultation, visits and so on.
17 PROFESSOR WEBB: Yes. 17 THE CHAIRMAN: Very good. In that case, there perhaps
18 THE CHAIRMAN: So, for example, don't use besigpices to 18 ways you'd want to massage the scheme Inteest®
19 negate a specific Treaty requirement, sugiedsps on 19 you, and that's precisely why | put it to ymt as
20 drawdown flushing. 20 an immediate response but a response inaduisec
21 Second, those Treaty requirements soragtatow 21 PROFESSOR WEBB: Yes, and we will reflect on,that
22 for construction of a hydroelectric planttba Western 22 thank you.
23 Rivers by India with reference to designustomary or 23 THE CHAIRMAN: I think we don't have any furthguestions
24 accepted practices; and | know we'll be talkibout 24 for you. But thank you, Professor Webb. fYou
25 that tomorrow. But this will often depend on 25 presentation was very helpful.
Page 221 Page 223
17:22 1 a plant-by-plant analysis, such as theriads you 17225 1 I'll turn to Sir Daniel. | think weeaprobably
2 would use to construct a spillway gate, oretbimg 2 done for the day, and relatively caught up.uless
3 like that. 3 there's other business, we will end the dayrasume
4 Third, it's possible for Treaty rights and 4 tomorrow morning.
5 obligations to be informed by, but not negdted 5 SIR DANIEL: Thank you, Mr Chairman. | think tfet
6 customary international law. So an exampléhatf 6 absolutely right, and I'm grateful for youdirgence
7 would be the Kishenganga use of international 7 over the coffee break. | hope that thereneas
8 environmental law, as you just discussed to us 8 self-denying ordinance on the part of the memsbf the
9 Fourth, on an issue not regulated by teatfy, the 9 Court in terms of asking questions, but ndotiou
10 parties are still bound by other treatiesiich they 10 otherwise we will get them in a flood on $d&y. And
11 are a party and customary international lathink 11 we are caught up in terms of timing, so wWiestart
12 that probably then falls to a large extertsioe the 12 again tomorrow, and we are almost within tsigtthe
13 scope of the Treaty. 13 pinnacle.
14 And then fifth, on issues not regulatgéby 14 THE CHAIRMAN: Excellent. We'll see you at 9.8@n.
15 treaty or customary international law, theipa have 15 SIR DANIEL: Thank you.
16 discretion in the design and operation of the 16 (5.26 pm)
17 hydroelectric plants. 17  (The hearing adjourned until 9.30 am the faihgday)
18 This is my attempt to pull together iotee place 18
19 the propositions that were advanced in thebfil. 19
20 I may have got them right, | may have gotrtierong. 20
21 But I'd be interested in hearing from Pakistasome 21
22 point a gathering-together of these variausces in 22
23 a way that might allow for a progressionmdlgtical 23
24 reasoning. 24
25 PROFESSOR WEBB: Yes, thank you. That's verpfakland 25
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