
KROOHU   1   

MaWW   KROOeU,   SXPPaU\   Rf   SWaWeZLde   GURXQdZaWeU   ReVRXUce   DeSOeWLRQ,   2000   -   2050   
  

I.  OYeUYLeZ .  EQVXULQJ  WKDW  CDOLIRUQLD  KDV  VXIILFLHQW  ZDWHU  WR  PHHW  LWV  FRQVXPSWLRQ  QHHGV  RYHU  WKH  QH[W                  
ILIW\  \HDUV  LV  D  KLJK-SULRULW\  SROLF\  JRDO.  CDOLIRUQLD  ZDWHU  LV  VRXUFHG  IURP  VXUIDFH  ZDWHU  DQG  JURXQGZDWHU.                  
:KLOH  VXUIDFH  ZDWHU  FDQ  EH  FORVHO\  PHDVXUHG  WR  HQVXUH  ZDWHU  FRQVXPSWLRQ  GRHV  QRW  H[FHHG  UHFKDUJH,                 
WKHUH  DUH  FXUUHQWO\  QR  UHOLDEOH  PHWKRGV  RI  SUHFLVHO\  PHDVXULQJ  CDOLIRUQLD¶V  JURXQGZDWHU.  7R  DVVLVW  ZLWK                
WKH  LPSOHPHQWDWLRQ  RI  SGMA,  WKLV  EULHI  ZLOO  DQDO\]H  VWDWHZLGH  JURXQGZDWHU  UHVRXUFHV  DQG  WKHLU  UDWH  RI                 
GHSOHWLRQ   IURP   2000   WKURXJK   2050,   DVVXPLQJ   D   EXVLQHVV-DV-XVXDO   VFHQDULR.   
  

II.  CXUUeQW  EVWLPaWeV  Rf  GURXQdZaWeU  ReVRXUceV .  AFFRUGLQJ  WR  GDWD  UHFHQWO\  SXEOLVKHG  E\  CXUPL  HW                
DO. 1 ,  ZH  DVVXPH  JURXQGZDWHU  UHVRXUFHV  LQ  2000  WR  EH  QRUPDOO\  GLVWULEXWHG  DURXQG  DQ  H[SHFWHG  YDOXH  RI                  
350;10 9    P 3 .   7KH   ORZHU   OLPLW   RI   WKLV   HVWLPDWH   LV   190[10 9    P 3 ,   DQG   WKH   XSSHU   OLPLW   LV   550[10 9    P 3    (7DEOH   1).   

  

  
III.  PURMecWed  EVWLPaWe  Rf  CA  GURXQdZaWeU  FORZV.   AGGLWLRQDOO\,  CXUPL  HW  DO.  SURYLGH  WKH  HVWLPDWHG                
LQIORZ  DQG  RXWIORZ  IRU  WKH  \HDU  2000  DQG  WKH  \HDU  2050  (EDVHG  RQ  D  EXVLQHVV-DV-XVXDO  VFHQDULR).  PORWWLQJ                   
WKHVH  YDOXHV  RQ  D  JUDSK  DQG  DSSO\LQJ  D  OLQHDU  UHJUHVVLRQ  OLQH  DOORZV  XV  WR  HVWLPDWH  WKH  DSSUR[LPDWH                   
LQIORZV   DQG   RXWIORZV   RI   JURXQGZDWHU   IRU   HDFK   \HDU,   IURP   2000   WR   2050   (FLJXUH   1).     
  

  

TabOe   1.   EVWLPaWed   CaOLfRUQLa   GURXQdZaWeU   ReVRXUceV,   YeaU   2000   

ASSUR[LPaWe   RaQge   SWRcN   

8SSHU   LLPLW   RI   PURMHFWHG   GURXQGZDWHU   RHVRXUFHV   550   [   10 9    P 3   

PURMHFWHG   GURXQGZDWHU   RHVRXUFHV   350   [   10 9    P 3   

LRZHU   LLPLW   RI   PURMHFWHG   GURXQGZDWHU   RHVRXUFHV   190   [   10 9    P 3   



KROOHU   2   

BDVHG  RQ  WKHVH  LQIORZV  DQG  RXWIORZV,  ZH  FDQ  LGHQWLI\  WKH  SURMHFWHG  FKDQJH  LQ  JURXQGZDWHU  UHVRXUFHV                 
HDFK   \HDU   (SXSSOHPHQWDU\   MDWHULDO   1),   DQG   SORW   WKHVH   YDOXHV   (FLJXUH   2).   
  

IV.  EVWLPaWe  Rf  ChaQge  LQ  CA  GURXQdZaWeU  ReVRXUceV  OYeU  TLPe.  7KHVH  SURMHFWLRQV  GHPRQVWUDWH               
WKDW  CDOLIRUQLD  LV  H[WUDFWLQJ  JURXQGZDWHU  DW  D  IDVWHU  UDWH  WKDQ  LW  LV  EHLQJ  UHFKDUJHG.   AV  VXch,  gUoXndZaWeU                   
UeVoXUceV  Zill  eYenWXall\  be  fXll\  deSleWed ,  HQGDQJHULQJ  WKH  IXWXUH  RI  CDOLIRUQLD¶V  JURXQGZDWHU  VXSSO\  DQG                
PDNLQJ   LW   FULWLFDOO\   LPSRUWDQW   WR   DVVHVV   LWV   WRWDO   YROXPH.     
  

ASSO\LQJ  WKH  SURMHFWHG  DQQXDO  FKDQJH  LQ  JURXQGZDWHU  UHVRXUFHV  WR  WKH  WKUHH  VFHQDULRV  RXWOLQHG  LQ  7DEOH                 
1  JLYHV  XV  DQ  DQQXDO  PDVV  EDODQFH  PRGHO  RI  CDOLIRUQLD  JURXQGZDWHU  VWRFN  DQG  DVVHVV  KRZ  GLIIHUHQW                  
JURXQGZDWHU   HVWLPDWHV   DIIHFW   WKH   WLPH   WR   GHSOHWLRQ   (FLJXUH   2).   

  

  
V.  Ke\  FLQdLQgV  aQd  RecRPPeQdaWLRQV.   AVVXPLQJ  CDOLIRUQLD  FRQWLQXHV  D  EXVLQHVV-DV-XVXDO  VFHQDULR,             
LW  ZLOO  H[WUDFW  JURXQGZDWHU  DW  D  KLJKHU  UDWH  WKDQ  LW  LV  UHFKDUJHG  DQG  GHSOHWH  LWV  JURXQGZDWHU  UHVRXUFHV.                   
:KLOH  WKH  H[DFW  DPRXQW  RI  CDOLIRUQLD¶V  JURXQGZDWHU  LV  XQNQRZQ,  WKHUH  LV  D  90%  FKDQFH  WKDW  WKHVH                  
UHVRXUFHV   DUH   EHWZHHQ   D   ORZ   OLPLW   RI   190   [   10 9    P 3    DQG   DQ   XSSHU   OLPLW   RI   550   [   10 9    P 3 .   
  

II  JURXQGZDWHU  UHVRXUFHV  DUH  DW  WKH  KLJK  OLPLW  RI  WKHVH  HVWLPDWHV,  UHVHUYHV  ZLOO  EH  GHSOHWHG  LQ  WKH  \HDU                    
2050;  LI  WKH\  DUH  DW  WKH  PLGGOH  OLPLW  RI  WKHVH  HVWLPDWHV,  UHVHUYHV  ZLOO  EH  GHSOHWHG  LQ  WKH  \HDU  2036;  if  Whe\                       
aUe   aW   Whe   loZeU   limiW   of   WheVe   eVWimaWeV,    reserves   Zill   be   depleted   in   the   \ear   2022 .     
  

DHFLVLRQ-PDNHUV  PXVW  DFW  QRZ  WR  DYRLG  GHSOHWLQJ  CDOLIRUQLD¶V  JURXQGZDWHU  UHVRXUFHV  LQ  WKH  LPPHGLDWH               
IXWXUH.  IW  LV  LPSHUDWLYH  WKDW  ZH  UHGXFH  WKH  UDWH  DW  ZKLFK  JURXQGZDWHU  LV  FXUUHQWO\  H[WUDFWHG.  A  SROLF\                   
PDQGDWLQJ  WKDW  DQQXDO  H[WUDFWLRQ  FDQQRW  H[FHHG  UHFKDUJH  OHYHOV  RI  WKH  SUHYLRXV  \HDU  VKRXOG  LPPHGLDWHO\                
EH   LPSOHPHQWHG   WR   DYRLG   MHRSDUGL]LQJ   RQH   RI   SULPDU\   CDOLIRUQLD¶V   ZDWHU   VRXUFHV.   
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Year Low Mid High
Year Year # Inflow Outflow Change Y 1999 190 350 550
2000 0 12.8 18.2 -5.4 M (slope) -0.05 2000 184.6 344.6 544.6
2001 1 12.75 18.376 -5.626 X 2001 178.974 338.974 538.974
2002 2 12.7 18.552 -5.852 B (y-int) 12.8 2002 173.122 333.122 533.122
2003 3 12.65 18.728 -6.078 2003 167.044 327.044 527.044
2004 4 12.6 18.904 -6.304 2004 160.74 320.74 520.74
2005 5 12.55 19.08 -6.53 Y 2005 154.21 314.21 514.21
2006 6 12.5 19.256 -6.756 M (slope) 0.176 2006 147.454 307.454 507.454
2007 7 12.45 19.432 -6.982 X 2007 140.472 300.472 500.472
2008 8 12.4 19.608 -7.208 B (y-int) 18.2 2008 133.264 293.264 493.264
2009 9 12.35 19.784 -7.434 2009 125.83 285.83 485.83
2010 10 12.3 19.96 -7.66 2010 118.17 278.17 478.17
2011 11 12.25 20.136 -7.886 2011 110.284 270.284 470.284
2012 12 12.2 20.312 -8.112 2012 102.172 262.172 462.172
2013 13 12.15 20.488 -8.338 2013 93.834 253.834 453.834
2014 14 12.1 20.664 -8.564 2014 85.27 245.27 445.27
2015 15 12.05 20.84 -8.79 2015 76.48 236.48 436.48
2016 16 12 21.016 -9.016 2016 67.464 227.464 427.464
2017 17 11.95 21.192 -9.242 2017 58.222 218.222 418.222
2018 18 11.9 21.368 -9.468 2018 48.754 208.754 408.754
2019 19 11.85 21.544 -9.694 2019 39.06 199.06 399.06
2020 20 11.8 21.72 -9.92 2020 29.14 189.14 389.14
2021 21 11.75 21.896 -10.146 2021 18.994 178.994 378.994
2022 22 11.7 22.072 -10.372 2022 8.622 168.622 368.622
2023 23 11.65 22.248 -10.598 2023 -1.976 158.024 358.024
2024 24 11.6 22.424 -10.824 2024 -12.8 147.2 347.2
2025 25 11.55 22.6 -11.05 2025 -23.85 136.15 336.15
2026 26 11.5 22.776 -11.276 2026 -35.126 124.874 324.874
2027 27 11.45 22.952 -11.502 2027 -46.628 113.372 313.372
2028 28 11.4 23.128 -11.728 2028 -58.356 101.644 301.644
2029 29 11.35 23.304 -11.954 2029 -70.31 89.69 289.69
2030 30 11.3 23.48 -12.18 2030 -82.49 77.51 277.51
2031 31 11.25 23.656 -12.406 2031 -94.896 65.104 265.104
2032 32 11.2 23.832 -12.632 2032 -107.528 52.472 252.472
2033 33 11.15 24.008 -12.858 2033 -120.386 39.614 239.614
2034 34 11.1 24.184 -13.084 2034 -133.47 26.53 226.53
2035 35 11.05 24.36 -13.31 2035 -146.78 13.22 213.22
2036 36 11 24.536 -13.536 2036 -160.316 -0.316 199.684
2037 37 10.95 24.712 -13.762 2037 -174.078 -14.078 185.922
2038 38 10.9 24.888 -13.988 2038 -188.066 -28.066 171.934
2039 39 10.85 25.064 -14.214 2039 -202.28 -42.28 157.72
2040 40 10.8 25.24 -14.44 2040 -216.72 -56.72 143.28
2041 41 10.75 25.416 -14.666 2041 -231.386 -71.386 128.614
2042 42 10.7 25.592 -14.892 2042 -246.278 -86.278 113.722
2043 43 10.65 25.768 -15.118 2043 -261.396 -101.396 98.604
2044 44 10.6 25.944 -15.344 2044 -276.74 -116.74 83.26
2045 45 10.55 26.12 -15.57 2045 -292.31 -132.31 67.69
2046 46 10.5 26.296 -15.796 2046 -308.106 -148.106 51.894
2047 47 10.45 26.472 -16.022 2047 -324.128 -164.128 35.872
2048 48 10.4 26.648 -16.248 2048 -340.376 -180.376 19.624
2049 49 10.35 26.824 -16.474 2049 -356.85 -196.85 3.15
2050 50 10.3 27 -16.7 2050 -373.55 -213.55 -13.55
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