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Thar Coalfield water impacts — financial and social risks
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Capacity Coal seam Measured coal

Block Status Compan Area (km2) | Bores # Depth {m
pany (Mtpa) {km2) (m) pth (m) (MT)
I FC:2/2020 |Sino Sindh Resources | 7.8 43 81036 137-189 | 620

Sindh Engro Coal
I} Operating Mining Company 6.5-22.8 43 7.5-31 117-166 640
(SECMC)
i Abandoned Cougar Energy (UK) 41 7.2-25 114-203 413
v Exploration | 0120/ C?S::]'Elds PLC 42 | 10.7-33.45 | 117-166 684
\Y Abandoned | Pakistan government | 35 16.74-30.9 | 177-166 | 637
Sindh Carbon Energy
FC 12-
i expected Ltd. (SCEL)/ Oracle = 7.8-16 35 9-20.7 115 762
18 months
(UK)

Totals |22.1-46.6| 4881 239 3756

Shahbaz Rana, 2016.
HaglerBailly,2012

Environmental Management Consultants, 2012
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10 HaglerBailly2013.
11 Javed Mirza, 2019
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Table 2: That power plant summary

Summary

* ThalNova H9 330MW B[ 7£ 2020 F£— BiA A 5545

CH

*  Sidigsons £ 330MW B R & E

Coal source Plant Parent Units (MW) | Capacity MW) Status Technology
Engro Powergen Ltd (EPL) (50.1%)/China
Machinery Engineering Corporation . Subcritical
Block 11 E P 2x330 660 6] t
oc Hoe Fes L (CMEC), Habib Bank Ltd (HBL), and X perating pulverized
Liberty Mills Limited
Thar Energy Limited| Hubco {(60%), Fauji Foundation {(30%), :
Block Il 1x330 330 Construct CFB
(TEL) CMEC (10%) X onstruction
Sino-Sindh Resources (SSRL) - Shanghai .
Block | Thar SSRL 2x660 1320 FC: 2/2020 Subcritical
oc ar Electric/Global Mining (China) X / uberitica
Hubco (37%), Thal Limited (31.5%), FC:1/2020; CO:
Block I ThalNova CMEC (10%), Other (20.5%) 1x330 330 exp. 1/2022. CFB
Siddigsans Group -Harbin Electric .
Block Il Siddigsons International Company/Engro 1x330 330 FC:in progress. Supercritical
) CO exp. 6/2021
Corporation
Sindh Carbon Energy Ltd (SCEL) -
Cracle Power {UK) - 73% China Coal,
Block VI Oracle P 2x660 1320 FC: . 12-18mth CFB
oc racle FOWEr | 159 Sheik Al Maktoum’s private office, X &p mehs
12% Oracle Power.
TOTALS 6 9 4290
12 Hagier Bailly,2014

13 Hubco, 2020.
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4: HTKHEEM TKEERSE
(38 SECMC & Engro,2018)

*Groundwater flow from north-East to South-west
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Figure 5. Structure contour map of the Thar coal field area contoured on the top of the granite
basement rock. Drill sites used for control for this map are circled. Drili holes that actually
P d the granite b are TP-2, TP-3, TP-6, TP-8, TP-14, STP-5, STP-6, STP-8, and
STP-10. (This map was generated using the computer-contouring program Surfer, manufactured

by Golden Software.) Contour interval is 100 m.
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F 3 MTKRENEE . SRS (EE JICA 2013).

Table 3.4-2 Model Settings. Analytical Condition and Boundary Condition

Model Setting _A_rga..‘ e e ,gizo,o,lsnjz ,,,,,,,,,,,,,,,,,,,,,,,,,,, ===~
Perimeter 400 km
Application (Code) GWDREI
Analytical Method Finite Volume Method

2012-2100 (89 years)
- 2017 mine bottom reached
Analysis Period - 2045 end of activities
- approx. 2110 groundwater levels stable (i.e.,

Analytical Conditions when the final lake shows no rising water table)

Time step 1 year

Observed GW contour

Agquifer Parameter Refer to Table 3.4-3
Analytical Case Refer to Table 3.4-4
Effective Recharge 5.15 mm/year

Shallow Well Abstraction | 5.15 mm/year

4 wells
" - 100.000 gal/day (whole year)
Calibration Model $:“l’)’(‘x;ﬁs Rate of Deep | _ gp.000 galiday (whole year)
- 75,000 gal/day (half year)

- 25,000 gal/day (half year)

North, west, and south-west: Interpolated water level

Boundary Condition South-east: no-flow boundary (Rann of Kutch Fault)

’ Total 110 single or multilayer wells of 600 mm
Dewatering wells

diameter
Infiltration wells Installation in 2"° Aquifer
Prediction | —
Inside Dump Kf=20x10"m/s

Lake Surface Potential Evaporation = 1700 mm/y

Fipal Lake (1900 mm evaporation — 200 mm rainfall)

Source: Sindh Fngro Coal Mining Company (2010)

Table 4: Groundwater analytical parameters and model simulations from Sindh Engro, 2010 (Taken fromJICA, 2013).

Table 3.4-4 Analytical Cases

Condition
Case Scenario
Simulation | Basic simulation of calibrated model Refer to Table 3.4-3
Simulation Il 1% aquitard : Kf = 5.00 x 10 ®mis
The influence of the mine on the first aquifer (Sand Dune)
Simulation 11| 1% aquitard : Kf = 1.00 x 107 m/s
: ; Infiltration simulation on the basis of Simulation | to : L 3

Simulation IV rhinitmize the infliencs on.the 1% aquifer Infiltration rate = some 6 Mm~/a
Simulation V Recovery period and development of residual lake | Potential evaporation = 1700 mm

without any infiltration and production wells (on the lake surface)

Determination of the influence on dév&ateririgﬁquantitriews 7777777777777777777777777
Simulation VI | when the 3" aquifer has a higher permeability than
assumed

3" Aquifer Kf = 1.50 x 10 m/s
(50% increase)

Source: Sindh Engro Coal Mining Company (2010)
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Block Dewatering Dewatering . . .
estimates (GL/pa). | estimates [GL/pa) Dewatering Dewatering Dewatering
¢ P estimates (GL/pa) | estimates (GL/pa)| estimates (GL/pa)
I 25 8 25 13 8
Il 31.8 9 31.8 25 20
Vi Negligable Negligable 26.5 22.7 17
Totals 56.8 17 83.3 60.7 45
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{ Mine Dewatering
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FUKRBAH 120 Glpa, ERBBIEL (10045FH) |
ANRBMEFRKFERER EFHE] 240 Glpa. HEXRB]
A THRETER T, AMURMERE HERKER

824 180GLpa.

BREENEKETREEDABIE =T HAIAKER

E, IHFELhEESHERNAKERE EALMER
MHUKELWEUE, ESIA R I| RRRKFRELN

6. EREEB NHKEMITE

2 22Glpa (ZE4NF A 66GLpa) » BHEI, AF 1.56L/
FHEKIE AT A5 — X a2 ER & =K ik K
(EANH XA 456GL/4F) .

IS 11 Glpa AW HERAMSHERAKRAK, F
NN TE 500t T MizfTRRK S K EMETTZ94 130
Glpa, 75%fafF A 190 GLpa, 100%fafar 24 250
Glpa,

ESIA. SECMS/Engro(2018) I & 3k {I14R#E JICA(2013)
ST AKERNEELR 6,

50% Plant load 75% Plant load 100% Plant load Est.SECMS/Engro ESIA

Capmcity GWh Plant | Plant | Total | Plant | Plant Total | Plant | Plant Total Plant Plaitvaw Total raw

Plant (Mw) 100% |treated | raw | raw |treated | raw raw [treated| raw raw | treated witi water
load water | water | water| water | water water | water | water water | water (GLpa) (GLpa)
(GLpa) |(GLpa)|(GLpa)| (GLpa) |(GLpa) (GLpa)| (GLpa) | (GLpa) (GLpa)| (GLpa) Est.
Thar SSRL | 1320 11563 173 35 37 26 52 55 35 69 74 31 63 42
Engro 660 5782 9 17 18 13 26 28 17 35 | 37 16 21 21
TEL 330 2891 4.3 9 9 7 13 14 9 17 18 8 16 10
Siddigsons| 330 2891 43 9 9 7 13 14 9 17 18 8 16 10
ThalNova 330 2891 43 9 9 7 13 14 9 17 18 8 16 10
Oracle 1320 11563 17.3 35 37 26 52 55 35 69 74 31 63 15
TOTALS | 4230 | 37580 | 56 | ii3 | i20 | & | i69  i79 | i3 | 2z> | 239 | 10z 205 i07

11: SECMC/Engro X&)~ FI7K Bk fhitE
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Estimated water demand of Thar power plants

™ Est.SECMC/Engro Treated water demand W Est.SECMC/Engro Raw water demand
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1
Power plant water demand
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B 12: BRERSB] AKEREHRER

Water demands of Thar Coalfield Power Plants

300
250
o I
L3
S 150 l l
U]
o N
. . I . l I
: i
Plant Plantraw Total raw Plant Plantraw  Total raw Plant Plantraw Total raw
treated water water treated water water treated water water
water water water
50% load 75% load 100% load
® Thar SSRL 1320MW = Engro 660MW m TEL 330MW
% Siddigsons 330MW m ThalNova 330MW  ® Oracle 1320MW*
XEMGITRE, THKTEABRERNEN43ERAL  IBIMHNE. X4 FBKIET RS TKANTTH =%

BEAEN, XMPWUERIRNETRTHASE
M.

B RHEBHIOR, EXRTMBKORN, S6F T
MW E Z R TKEESREN, BARKENTEEX
RIBIHBUEEFINKEFRBHNEILRE, XIREIRXS

x 7 RS AENEREEE (R254BBJCA, 2013 %) .
Table 2.5-4 Assumption of Tariff of Generation (1,000 MW Class)
Fuel Water Val. EPP CPP Tariff
(Coal ) O&M
a b c d = atbtc e f=d+e/0.6
1¥t0 10" years 4932 0.212 0.205 5349 | 4262 | 12452
11" to 30" years 4.932 0.212 0.205 5.349 2173 8.971
Fuel (Coal)
1. Heating Value (Block Il): 3,211 kcal/kg, 12,742 Btu/kg (0.252 kcal/Btu)
2. Price of coal: case 1=US$50/ton, case 2= US$55/ton and case 3=US$60/ton
3. EPC cost: USS$S1,500 mil. for 1,000MW (US$1,500/kW)
4. Net thermal efficiency: 37%
5. Heat rate: 9,222 Btu/kW (3,412 Btu/kWh divided by 37%)
6. Coal cost per kW
- Case 1: US$50/1,000 x (9,222/12,724)= US¢3.62/kWh (Rs.4.114/kWh) -Rs.0.818 to Case 3
- Case 2: USS55/1,000 x (9,222/12,724)= US¢3.98/kWh (Rs.4.523/kWh) -Rs. 0.409 to Case 3
- Case 3: USS60/1,000 x (9,222/12,724)= US¢43.4/kWh (Rs.4.932/kWh) applied to assumption
Water Charge
1. Water consumption for wet cooling: 3 YMWh =3 L/kWh (general information)
2. Cost of water: Rs.70.5/ton =Rs.0.0705/L (please refer to Clause 5.2 Water Supply)
3. Cost of water per kWh: 3 x 0.0705 = Rs.0.212/kWh
Valuable O &M
Rs.0.1708 x US$1,500 mil./US$1,250 mil. = 0.1708 x 1.2 = Rs.0.2050
CPP
1. 1%t0 10" years: Rs.3.5515 x US$1,500 mil./1,250 mil. = Rs.3.5515 x 1.2 = Rs.4.262
2. 11" to 30" years: Rs.1.8109 x US$1,500 mil./1,250 mil. = Rs.1.8109x 1.2 =Rs.2.173

Source: Prepared by the JICA Survey Team
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Figure 13: Lower Indus Basin Irrigation System, LBOD, and Thar Blocks
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Figure 14: Index Plan of Nara Canal showing proposed Thar Coalfield offtake

Index Plan of Nara Canal
2 Showing Proposed Alignment
~wawe Thar Coal Water Supply Carrier
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| Impacts on agriculture

Figure 15: Sindh area of crop groups in 1000s ha 1981 to 2012. (Taken from Mac Kirby & Mobin-ud-Din Ahmad, 20160
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Figure 16: Sindh District drought vulnerability Index 1951 -2010 (Taken from Natural Disaster Consortium, 2019)
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