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Appendix M-1 

Figure M-1 Lake Jocassee Modeled Reservoir Elevations (Current Water Withdrawals with Historical Hydrology 1939-2011) 

 
 



Appendix M-2 

Figure M-2 Lake Jocassee Modeled Reservoir Elevations (Current Water Withdrawals with Historical Hydrology 2006-2011) 

 
 



Appendix M-3 

Figure M-3 Lake Keowee Modeled Reservoir Elevations (Current Water Withdrawals with Historical Hydrology 1939-2011) 

 
 



Appendix M-4 

Figure M-4 Lake Keowee Modeled Reservoir Elevations (Current Water Withdrawals with Historical Hydrology 2006-2011) 

 
 



Appendix M-5 

Figure M-5 Hartwell Lake Modeled Reservoir Elevations (Current Water Withdrawals with Historical Hydrology 1939-2011) 

 
 



Appendix M-6 

Figure M-6 Hartwell Lake Modeled Reservoir Elevations (Current Water Withdrawals with Historical Hydrology 2006-2011) 

 
 



Appendix M-7 

Figure M-7 RBR Lake Modeled Reservoir Elevations (Current Water Withdrawals with Historical Hydrology (1939-2011) 

 
 



Appendix M-8 

Figure M-8 RBR Lake Modeled Reservoir Elevations (Current Water Withdrawals with Historical Hydrology 2006-2011) 

 
 



Appendix M-9 

Figure M-9 JST Lake Modeled Reservoir Elevations (Current Water Withdrawals with Historical Hydrology 1939-2011) 

 

 



Appendix M-10 

Figure M-10 JST Lake Modeled Reservoir Elevations (Current Water Withdrawals with Historical Hydrology 2006-2011) 

 
 



Appendix M-11 

Figure M-11 Lake Jocassee Modeled Reservoir Elevations (Future Water Withdrawals with Climate Change Hydrology 1939-2011) 

 
 



Appendix M-12 

Figure M-12 Lake Jocassee Modeled Reservoir Elevations (Future Water Withdrawals with Climate Change Hydrology 2006-2011) 

 
 



Appendix M-13 

Figure M-13 Lake Keowee Modeled Reservoir Elevations (Future Water Withdrawals with Climate Change Hydrology 1939-2011) 

 
 



Appendix M-14 

Figure M-14 Lake Keowee Modeled Reservoir Elevations (Future Water Withdrawals with Climate Change Hydrology 2006-2011) 

 
 



Appendix M-15 

Figure M-15 Hartwell Lake Modeled Reservoir Elevations (Future Water Withdrawals with Climate Change Hydrology 1939-2011) 

 
 



Appendix M-16 

Figure M-16 Hartwell Lake Modeled Reservoir Elevations (Future Water Withdrawals with Climate Change Hydrology 2006-2011) 

 
 



Appendix M-17 

Figure M-17 RBR Lake Modeled Reservoir Elevations (Future Water Withdrawals with Climate Change Hydrology 1939-2011) 

 
 



Appendix M-18 

Figure M-18 RBR Lake Modeled Reservoir Elevations (Future Water Withdrawals with Climate Change Hydrology 2006-2011) 

 
 



Appendix M-19 

Figure M-19 JST Lake Modeled Reservoir Elevations (Future Water Withdrawals with Climate Change Hydrology 1939-2011) 

 

 



Appendix M-20 

Figure M-20 JST Lake Modeled Reservoir Elevations (Future Water Withdrawals with Climate Change Hydrology 2006-2011) 
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Table M-1 Annual Average JST Lake Flow Releases From April 1 – December 31 During Drought Years  

Current Water Withdrawals with Historical Hydrology  

 

Year 
Average Flow (cfs) Percent Difference Compared with NAA/A1 

NAA / A1 A2 A3 A4 A2 A3 A4 

1941 5,802 5,802 5,837 5,837 0.0% 0.6% 0.6% 

1942 6,509 6,509 6,474 6,474 0.0% -0.6% -0.5% 

1944 7,985 7,985 8,005 7,992 0.0% 0.2% 0.1% 

1945 6,856 6,856 6,820 6,834 0.0% -0.5% -0.3% 

1947 7,815 7,815 7,788 7,787 0.0% -0.3% -0.4% 

1951 6,234 6,234 6,202 6,208 0.0% -0.5% -0.4% 

1952 7,158 7,158 7,046 7,046 0.0% -1.6% -1.6% 

1953 6,634 6,634 6,648 6,647 0.0% 0.2% 0.2% 

1954 5,142 5,142 5,159 5,158 0.0% 0.3% 0.3% 

1955 4,459 4,459 4,339 4,359 0.0% -2.7% -2.3% 

1956 4,783 4,793 4,747 4,724 0.2% -0.8% -1.3% 

1957 7,027 7,034 7,204 7,202 0.1% 2.4% 2.4% 

1962 6,776 6,776 6,777 6,775 0.0% 0.0% 0.0% 

1963 7,864 7,864 7,930 7,930 0.0% 0.8% 0.8% 

1970 5,480 5,480 5,374 5,373 0.0% -2.0% -2.0% 

1971 7,509 7,509 7,578 7,578 0.0% 0.9% 0.9% 

1978 5,691 5,691 5,773 5,765 0.0% 1.4% 1.3% 

1979 9,939 9,939 10,016 10,017 0.0% 0.8% 0.8% 

1980 8,269 8,269 8,279 8,258 0.0% 0.1% -0.1% 

1981 4,095 4,095 4,057 4,062 0.0% -0.9% -0.8% 

1982 6,626 6,626 6,632 6,632 0.0% 0.1% 0.1% 

1983 9,183 9,183 9,085 9,091 0.0% -1.1% -1.0% 

1985 5,199 5,199 5,142 5,136 0.0% -1.1% -1.2% 

1986 3,978 3,976 3,938 3,938 0.0% -1.0% -1.0% 

1987 5,205 5,208 5,130 5,128 0.1% -1.5% -1.5% 

1988 3,946 3,946 4,032 4,032 0.0% 2.1% 2.1% 

1989 6,985 7,007 7,116 7,110 0.3% 1.8% 1.8% 

1990 5,802 5,802 5,794 5,793 0.0% -0.1% -0.2% 

1993 6,948 6,944 6,874 6,863 -0.1% -1.1% -1.2% 

1994 9,935 9,941 9,789 9,830 0.1% -1.5% -1.1% 

1997 7,324 7,324 7,341 7,341 0.0% 0.2% 0.2% 

1998 8,559 8,559 8,536 8,531 0.0% -0.3% -0.3% 

1999 4,832 4,790 4,711 4,747 -0.9% -2.6% -1.8% 

2000 4,225 4,223 4,236 4,235 0.0% 0.2% 0.2% 

2001 3,918 3,918 3,918 3,918 0.0% 0.0% 0.0% 

2002 4,069 4,103 4,040 4,051 0.8% -0.7% -0.5% 

2003 9,761 9,785 9,780 9,780 0.3% 0.2% 0.2% 

2004 7,746 7,746 7,743 7,731 0.0% 0.0% -0.2% 

2006 4,333 4,333 4,314 4,290 0.0% -0.4% -1.0% 

2007 4,126 4,127 4,127 4,127 0.0% 0.0% 0.0% 

2008 3,737 3,731 3,732 3,732 -0.2% -0.1% -0.1% 

2009 6,006 5,989 6,162 6,118 -0.3% 2.5% 1.8% 

2010 5,260 5,249 5,116 5,116 -0.2% -2.8% -2.8% 

2011 4,426 4,427 4,495 4,494 0.0% 1.5% 1.5% 

Drought Year Average 0.0% -0.2% -0.2% 

Drought Year Minimum -0.9% -2.8% -2.8% 

Drought Year Maximum 0.8% 2.5% 2.4% 

 

 

Table M-2 Monthly Average Flow Releases From April 1 – December 31 During Drought Years  

Current Water Withdrawals with Historical Hydrology 

 

Month 
Average Flow (cfs) Percent Difference Compared with NAA/A1 

NAA / A1 A2 A3 A4 A2 A3 A4 

April      9,503       9,517       9,520       9,517  0.1% 0.2% 0.1% 

May      6,476       6,475       6,590       6,598  0.0% 1.7% 1.8% 

June      5,288       5,286       5,270       5,247  0.0% -0.3% -0.8% 

July      5,857       5,854       5,916       5,915  0.0% 1.0% 1.0% 

August      5,730       5,728       5,724       5,733  0.0% -0.1% 0.1% 

September      5,148       5,147       5,144       5,143  0.0% -0.1% -0.1% 

October      5,002       5,009       4,906       4,903  0.1% -2.0% -2.0% 

November      5,789       5,774       5,712       5,723  -0.3% -1.4% -1.2% 

December      7,312       7,318       7,256       7,252  0.1% -0.8% -0.8% 

Drought Year Average 0.0% -0.2% -0.2% 

Drought Year Minimum -0.3% -2.0% -2.0% 

Drought Year Maximum 0.1% 1.7% 1.8% 
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Table M-3 Annual Average JST Lake Flow Releases From April 1 – December 31 During Drought Years  

Future Water Withdrawals with Climate Change Hydrology  

 

Year Average Flow (cfs) Percent Difference Compared with NAA/A1 

NAA/A1 A2 A3 A4 A2 A3 A4 

1940      6,896       6,896   6,799       6,765  0.0% -1.4% -1.9% 
1941      5,604       5,603   5,502       5,499  0.0% -1.9% -1.9% 
1942      5,875       5,875   5,977       5,973  0.0% 1.7% 1.7% 
1944      7,869       7,869   7,714       7,732  0.0% -2.0% -1.8% 
1945      6,194       6,194   6,182       6,129  0.0% -0.2% -1.1% 
1946      7,115       7,115   7,134       7,117  0.0% 0.3% 0.0% 
1947      7,528       7,527   7,453       7,448  0.0% -1.0% -1.1% 

1951      5,929       5,929   5,881       5,868  0.0% -0.8% -1.0% 
1952      6,793       6,794   6,768       6,796  0.0% -0.4% 0.0% 

1953      6,331       6,359   6,359       6,375  0.4% 0.4% 0.7% 
1954      5,055       5,055   5,061       5,048  0.0% 0.1% -0.1% 
1955      4,102       4,103   4,086       4,085  0.0% -0.4% -0.4% 

1956      4,378       4,355   4,389       4,400  -0.5% 0.2% 0.5% 

1957      6,487       6,464   6,696       6,679  -0.4% 3.1% 2.9% 
1958      6,262       6,262   6,355       6,354  0.0% 1.5% 1.4% 
1959      6,753       6,752   6,696       6,695  0.0% -0.8% -0.9% 

1962      6,528       6,530   6,502       6,503  0.0% -0.4% -0.4% 
1963      7,566       7,566   7,581       7,581  0.0% 0.2% 0.2% 
1966      6,132       6,132   6,206       6,201  0.0% 1.2% 1.1% 
1968      6,461       6,461   6,463       6,462  0.0% 0.0% 0.0% 

1970      5,217       5,310   5,216       5,212  1.7% 0.0% -0.1% 
1971      7,056       7,013   7,195       7,190  -0.6% 1.9% 1.9% 
1978      5,615       5,614   5,568       5,569  0.0% -0.8% -0.8% 
1979      9,587       9,586   9,658       9,665  0.0% 0.7% 0.8% 

1980      8,158       8,159   8,159       8,163  0.0% 0.0% 0.1% 
1981      4,013       4,013   4,086       4,089  0.0% 1.8% 1.8% 
1982      6,231       6,189   6,274       6,272  -0.7% 0.7% 0.7% 
1983      8,866       8,902   8,850       8,857  0.4% -0.2% -0.1% 
1985      4,996       4,986   4,999       5,028  -0.2% 0.1% 0.6% 
1986      3,937       3,873   3,854       3,850  -1.6% -2.1% -2.2% 
1987      5,038       5,038   5,051       5,034  0.0% 0.3% -0.1% 
1988      3,952       3,909   3,887       3,879  -1.1% -1.7% -1.9% 
1989      6,298       6,382   6,480       6,431  1.3% 2.8% 2.1% 

1990      5,684       5,677   5,766       5,792  -0.1% 1.4% 1.9% 
1991      8,133       8,133   8,083       8,095  0.0% -0.6% -0.5% 
1993      6,662       6,647   6,540       6,544  -0.2% -1.9% -1.8% 
1994      9,286       9,314   9,433       9,411  0.3% 1.6% 1.3% 
1996      6,809       6,809   6,869       6,830  0.0% 0.9% 0.3% 
1997      7,067       7,063   7,049       7,048  -0.1% -0.3% -0.3% 
1998      8,237       8,237   8,228       8,220  0.0% -0.1% -0.2% 
1999      4,472       4,477   4,377       4,362  0.1% -2.2% -2.5% 

2000      4,185       4,184   4,115       4,126  0.0% -1.7% -1.4% 
2001      3,935       3,920   3,920       3,920  -0.4% -0.4% -0.4% 
2002      3,771       3,794   3,763       3,757  0.6% -0.2% -0.4% 
2003      9,353       9,230   9,386       9,386  -1.3% 0.4% 0.4% 
2004      7,032       7,386   7,345       7,345  4.8% 4.3% 4.3% 
2006      4,203       4,205   4,156       4,159  0.0% -1.1% -1.1% 
2007      3,984       3,977   3,969       3,936  -0.2% -0.4% -1.2% 
2008      3,708       3,041   3,669       3,704  -22.0% -1.1% -0.1% 
2009      5,274       5,547   5,288       5,224  4.9% 0.3% -1.0% 

2010      5,008       5,008   4,997       4,978  0.0% -0.2% -0.6% 

2011      4,243       4,242   4,276       4,339  0.0% 0.8% 2.2% 

 Drought Year Average -0.3% 0.70 0.0% 

Drought Year Minimum -22.0% -2.2% -2.5% 

Drought Year Maximum 4.9% 4.3% 4.3% 

 

 

Table M-4 Monthly Average Flow Releases From April 1 – December 31 During Drought Years  

Future Water Withdrawals with Climate Change Hydrology 

 

Month Average Flow (cfs) Percent Difference Compared with NAA/A1 

NAA / A1 A2 A3 A4 A2 A3 A4 

April      9,097       9,087       9,098       9,080  -0.1% 0.0% -0.2% 

May      6,544       6,506       6,623       6,605  -0.6% 1.2% 0.9% 

June      5,301       5,330       5,304       5,317  0.5% 0.1% 0.3% 

July      5,804       5,795       5,869       5,888  -0.1% 1.1% 1.4% 

August      5,837       5,859       5,913       5,906  0.4% 1.3% 1.2% 

September      5,045       5,045       4,952       4,971  0.0% -1.9% -1.5% 

October      4,771       4,729       4,713       4,710  -0.9% -1.2% -1.3% 

November      5,442       5,460       5,383       5,348  0.3% -1.1% -1.7% 

December      6,848       6,853       6,906       6,904  0.1% 0.8% 0.8% 

Drought Year Average 0.0% 0.0% 0.0% 

Drought Year Minimum -0.9% -1.9% -1.7% 

Drought Year Maximum 0.5% 1.3% 1.4% 
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Table M-5 Annual Summary of Days Within Drought Levels 

Future Water Withdrawals with Historical Hydrology 

 

Year 
Drought Level 1 Drought Level 2 Drought Level 3 Total 

NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 

1939 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1940 16 16 21 25 0 0 0 0 0 0 0 0 16 16 21 25 

1941 130 130 60 60 0 0 91 92 0 0 0 0 130 130 151 152 

1942 48 48 1 1 0 0 48 48 0 0 0 0 48 48 49 49 

1943 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1944 72 72 105 102 0 0 0 0 0 0 0 0 72 72 105 102 

1945 40 40 124 150 0 0 0 0 0 0 0 0 40 40 124 150 

1946 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 

1947 36 36 29 31 40 40 57 55 0 0 0 0 76 76 86 86 

1948 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1949 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1950 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1951 89 89 102 102 0 0 0 0 0 0 0 0 89 89 102 102 

1952 95 95 97 96 0 0 6 6 0 0 0 0 95 95 103 102 

1953 89 89 89 89 0 0 30 40 0 0 0 0 89 89 119 129 

1954 32 32 25 24 98 98 112 112 0 0 0 0 130 130 137 136 

1955 69 67 47 50 235 235 248 249 0 0 0 0 304 302 295 299 

1956 55 55 33 33 210 210 217 219 0 0 0 0 265 265 250 252 

1957 79 79 84 84 63 63 59 59 0 0 0 0 142 142 143 143 

1958 3 3 1 1 0 0 0 0 0 0 0 0 3 3 1 1 

1959 18 18 19 19 0 0 0 0 0 0 0 0 18 18 19 19 

1960 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1961 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1962 80 80 113 113 0 0 0 0 0 0 0 0 80 80 113 113 

1963 10 10 22 22 0 0 0 0 0 0 0 0 10 10 22 22 

1964 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1965 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1966 3 3 17 16 0 0 0 0 0 0 0 0 3 3 17 16 

1967 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1968 1 1 5 5 0 0 0 0 0 0 0 0 1 1 5 5 

1969 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1970 115 115 35 32 0 0 87 93 0 0 0 0 115 115 122 125 

1971 25 25 1 1 0 0 33 35 0 0 0 0 25 25 34 36 

1972 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1973 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1974 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1975 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1976 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1977 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1978 78 78 99 97 0 0 0 0 0 0 0 0 78 78 99 97 

1979 19 19 19 19 0 0 0 0 0 0 0 0 19 19 19 19 

1980 5 5 30 29 0 0 0 0 0 0 0 0 5 5 30 29 

1981 124 123 152 151 174 175 177 177 0 0 0 0 298 298 329 328 

1982 24 24 67 67 33 32 33 33 0 0 0 0 57 56 100 100 

1983 23 23 61 69 0 0 0 0 0 0 0 0 23 23 61 69 

1984 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1985 57 56 46 57 53 53 55 64 0 0 0 0 110 109 101 121 

1986 104 110 115 60 245 236 189 242 0 0 56 58 349 346 360 360 

1987 28 27 31 27 118 118 125 126 0 0 0 0 146 145 156 153 

1988 0 0 0 0 352 322 312 313 14 44 54 53 366 366 366 366 

1989 3 1 1 1 125 125 121 122 61 59 63 63 189 185 185 186 

1990 33 33 91 91 0 0 0 0 0 0 0 0 33 33 91 91 

1991 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1992 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1993 27 27 28 29 84 84 92 91 0 0 0 0 111 111 120 120 

1994 1 1 1 1 60 60 60 60 0 0 0 0 61 61 61 61 

1995 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1996 0 0 2 2 0 0 0 0 0 0 0 0 0 0 2 2 

1997 29 29 40 42 0 0 0 0 0 0 0 0 29 29 40 42 

1998 101 101 110 110 0 0 0 0 0 0 0 0 101 101 110 110 

1999 56 56 54 58 119 119 130 127 0 0 0 0 175 175 184 185 

2000 46 47 45 50 266 265 270 269 0 0 0 0 312 312 315 319 

2001 0 0 0 0 365 365 365 365 0 0 0 0 365 365 365 365 

2002 0 0 0 0 256 249 240 217 109 116 125 148 365 365 365 365 

2003 1 1 1 1 57 64 64 64 0 0 0 0 58 65 65 65 

2004 15 15 21 21 0 0 0 0 0 0 0 0 15 15 21 21 

2005 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2006 26 26 30 30 137 144 145 145 0 0 0 0 163 170 175 175 

2007 76 80 72 69 157 151 139 136 23 30 42 45 256 261 253 250 

2008 0 0 0 0 130 125 118 118 236 241 248 248 366 366 366 366 
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Year 
Drought Level 1 Drought Level 2 Drought Level 3 Total 

NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 

2009 1 1 4 1 180 232 175 173 155 84 154 155 336 317 333 329 

2010 26 26 23 26 98 98 105 105 0 0 0 0 124 124 128 131 

2011 25 25 24 24 203 203 203 203 0 0 0 0 228 228 227 227 

Total 2033 2037 2198 2189 3858 3866 4106 4158 598 574 742 770 6489 6477 7046 7117 

 

 

   

  

    
 

       

 

 

 
 

      
 

       
 

       
 

       
 

        

 

Table M-6 Annual Summary of Days Within Drought Levels 

Current Water Withdrawals with Historical Hydrology 

 

Year 
Drought Level 1 Drought Level 2 Drought Level 3 Total 

NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 

1939 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1940 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1941 85 85 100 100 0 0 0 0 0 0 0 0 85 85 100 100 

1942 0 0 4 4 0 0 0 0 0 0 0 0 0 0 4 4 

1943 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1944 0 0 47 42 0 0 0 0 0 0 0 0 0 0 47 42 

1945 0 0 1 1 0 0 0 0 0 0 0 0 0 0 1 1 

1946 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1947 53 53 67 68 0 0 0 0 0 0 0 0 53 53 67 68 

1948 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1949 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1950 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1951 60 60 93 92 0 0 0 0 0 0 0 0 60 60 93 92 

1952 68 68 89 89 0 0 0 0 0 0 0 0 68 68 89 89 

1953 21 21 77 77 0 0 0 0 0 0 0 0 21 21 77 77 

1954 26 26 31 31 92 92 100 100 0 0 0 0 118 118 131 131 

1955 53 53 40 41 197 197 190 190 0 0 0 0 250 250 230 231 

1956 32 28 30 33 179 183 190 190 0 0 0 0 211 211 220 223 

1957 24 24 77 77 56 56 39 39 0 0 0 0 80 80 116 116 

1958 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1959 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1960 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1961 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1962 1 1 60 60 0 0 0 0 0 0 0 0 1 1 60 60 

1963 0 0 2 2 0 0 0 0 0 0 0 0 0 0 2 2 

1964 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1965 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1966 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1967 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1968 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1969 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1970 49 49 109 109 0 0 0 0 0 0 0 0 49 49 109 109 

1971 2 2 4 4 0 0 0 0 0 0 0 0 2 2 4 4 

1972 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1973 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1974 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1975 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1976 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1977 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1978 9 9 72 70 0 0 0 0 0 0 0 0 9 9 72 70 

1979 7 7 9 7 0 0 0 0 0 0 0 0 7 7 9 7 

1980 0 0 4 2 0 0 0 0 0 0 0 0 0 0 4 2 

1981 70 70 71 67 156 156 163 162 0 0 0 0 226 226 234 229 

1982 1 1 5 4 3 3 5 4 0 0 0 0 4 4 10 8 

1983 1 1 13 15 0 0 0 0 0 0 0 0 1 1 13 15 

1984 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1985 35 35 56 57 0 0 0 0 0 0 0 0 35 35 56 57 

1986 110 109 110 110 189 190 190 190 0 0 0 0 299 299 300 300 

1987 118 118 42 42 22 24 105 105 0 0 0 0 140 142 147 147 

1988 117 117 0 0 211 211 366 366 0 0 0 0 328 328 366 366 

1989 1 1 1 1 172 174 172 172 0 0 0 0 173 175 173 173 

1990 11 11 30 30 0 0 0 0 0 0 0 0 11 11 30 30 

Drought Level 1 
4,000 - 4,200 cfs 

Drought Level 2 
3,800 - 4,000 cfs 

3,600 cfs (Nov - Jan) 

Drought Level 3 
3,800 cfs 

3,100 cfs (Nov - Jan) 
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Year 
Drought Level 1 Drought Level 2 Drought Level 3 Total 

NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 

1991 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1992 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1993 102 102 27 28 0 0 84 84 0 0 0 0 102 102 111 112 

1994 45 45 1 1 0 0 60 60 0 0 0 0 45 45 61 61 

1995 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1996 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1997 9 9 24 24 0 0 0 0 0 0 0 0 9 9 24 24 

1998 18 18 82 80 0 0 0 0 0 0 0 0 18 18 82 80 

1999 30 24 38 34 93 99 101 105 0 0 0 0 123 123 139 139 

2000 55 55 48 45 255 255 257 257 0 0 0 0 310 310 305 302 

2001 0 0 0 0 365 365 365 365 0 0 0 0 365 365 365 365 

2002 1 1 0 0 363 361 365 365 0 0 0 0 364 362 365 365 

2003 7 2 1 1 0 0 49 51 0 0 0 0 7 2 50 52 

2004 5 5 14 15 0 0 0 0 0 0 0 0 5 5 14 15 

2005 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2006 30 30 32 25 128 128 138 142 0 0 0 0 158 158 170 167 

2007 43 43 38 42 165 165 167 164 0 0 0 0 208 208 205 206 

2008 0 0 0 0 231 224 224 224 135 142 142 142 366 366 366 366 

2009 1 1 1 1 241 247 233 233 73 67 81 81 315 315 315 315 

2010 27 33 26 26 91 84 98 98 0 0 0 0 118 117 124 124 

2011 28 28 24 26 190 190 196 194 0 0 0 0 218 218 220 220 

Total 1355 1345 1600 1583 3399 3404 3857 3860 208 209 223 223 4962 4958 5680 5666 

 

 

   

  

    
 

       

 

 

 
 

      
 

       
 

       
 

       
 

        

 

Table M-7 Annual Summary of Days Within Drought Levels 

Future Water Withdrawals with Climate Change Hydrology 

 

Year 
Drought Level 1 Drought Level 2 Drought Level 3 Total 

NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 

1939 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1940 19 19 53 58 0 0 6 11 0 0 0 0 19 19 59 69 

1941 134 134 63 63 0 0 96 96 0 0 0 0 134 134 159 159 

1942 48 48 1 1 0 0 48 48 0 0 0 0 48 48 49 49 

1943 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1944 83 83 106 106 0 0 0 0 0 0 0 0 83 83 106 106 

1945 97 97 147 108 0 0 0 28 0 0 0 0 97 97 147 136 

1946 0 0 2 2 0 0 0 0 0 0 0 0 0 0 2 2 

1947 32 32 30 33 46 46 57 56 0 0 0 0 78 78 87 89 

1948 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1949 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1950 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1951 95 95 33 34 0 0 70 70 0 0 0 0 95 95 103 104 

1952 98 98 102 102 0 0 6 6 0 0 0 0 98 98 108 108 

1953 91 93 92 94 0 0 36 36 0 0 0 0 91 93 128 130 

1954 27 27 26 25 105 105 113 113 0 0 0 0 132 132 139 138 

1955 73 73 47 48 240 240 255 255 0 0 0 0 313 313 302 303 

1956 55 52 29 28 221 220 226 229 0 0 0 0 276 272 255 257 

1957 79 79 87 35 63 61 59 113 0 0 0 0 142 140 146 148 

1958 1 1 3 3 0 0 0 0 0 0 0 0 1 1 3 3 

1959 15 15 33 33 0 0 0 0 0 0 0 0 15 15 33 33 

1960 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1961 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1962 97 99 112 112 0 0 0 0 0 0 0 0 97 99 112 112 

1963 19 19 24 25 0 0 0 0 0 0 0 0 19 19 24 25 

1964 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1965 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1966 6 6 20 23 0 0 0 0 0 0 0 0 6 6 20 23 

1967 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1968 2 2 14 13 0 0 0 0 0 0 0 0 2 2 14 13 

1969 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1970 40 41 33 33 79 78 90 97 0 0 0 0 119 119 123 130 

1971 1 1 1 1 25 33 32 37 0 0 0 0 26 34 33 38 

1972 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Drought Level 1 
4,000 - 4,200 cfs 

Drought Level 2 
3,800 - 4,000 cfs 

3,600 cfs (Nov - Jan) 

Drought Level 3 
3,800 cfs 

3,100 cfs (Nov - Jan) 



Appendix M-26 

Year 
Drought Level 1 Drought Level 2 Drought Level 3 Total 

NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 NAA / A1 A2 A3 A4 

1973 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1974 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1975 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1976 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1977 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1978 79 79 102 102 0 0 0 0 0 0 0 0 79 79 102 102 

1979 20 20 19 19 0 0 0 0 0 0 0 0 20 20 19 19 

1980 9 9 35 35 0 0 0 0 0 0 0 0 9 9 35 35 

1981 134 134 149 148 186 186 181 182 0 0 0 0 320 320 330 330 

1982 39 38 69 69 33 33 33 33 0 0 0 0 72 71 102 102 

1983 26 27 68 69 0 0 0 0 0 0 0 0 26 27 68 69 

1984 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1985 34 36 54 67 50 50 52 63 0 0 0 0 84 86 106 130 

1986 107 99 111 113 236 205 188 187 0 38 56 58 343 342 355 358 

1987 31 31 28 37 120 119 127 122 0 0 0 0 151 150 155 159 

1988 0 0 0 0 345 318 308 302 21 48 58 64 366 366 366 366 

1989 10 2 1 4 122 125 122 121 64 60 63 64 196 187 186 189 

1990 43 61 41 51 0 0 64 65 0 0 0 0 43 61 105 116 

1991 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 

1992 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1993 31 29 31 27 84 86 91 94 0 0 0 0 115 115 122 121 

1994 1 1 1 1 60 60 60 60 0 0 0 0 61 61 61 61 

1995 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1996 0 0 7 7 0 0 0 0 0 0 0 0 0 0 7 7 

1997 30 30 43 43 0 0 0 0 0 0 0 0 30 30 43 43 

1998 102 104 110 110 0 0 0 0 0 0 0 0 102 104 110 110 

1999 58 56 52 54 119 121 136 136 0 0 0 0 177 177 188 190 

2000 48 48 48 46 270 270 271 272 0 0 0 0 318 318 319 318 

2001 0 0 0 0 365 365 365 365 0 0 0 0 365 365 365 365 

2002 0 0 0 0 239 237 194 188 126 128 171 177 365 365 365 365 

2003 1 1 1 1 63 64 63 63 0 0 0 0 64 65 64 64 

2004 22 20 25 24 0 0 0 0 0 0 0 0 22 20 25 24 

2005 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

2006 47 46 27 26 151 151 150 151 0 0 0 0 198 197 177 177 

2007 47 47 41 53 199 195 191 184 41 45 55 56 287 287 287 293 

2008 0 0 0 0 108 103 99 97 258 263 267 269 366 366 366 366 

2009 1 1 1 1 151 232 199 112 185 85 136 224 337 318 336 337 

2010 24 24 24 25 100 100 107 106 0 0 0 0 124 124 131 131 

2011 26 25 20 22 202 203 208 210 0 0 0 0 228 228 228 232 

Total 2082 2082 2166 2135 3982 4006 4303 4308 695 667 806 912 6759 6755 7275 7355 

 

 

   

  

    
 

       

 

 

 
 

      
 

       
 

       
 

       
 

        

 

 

Drought Level 1 
4,000 - 4,200 cfs 

Drought Level 2 
3,800 - 4,000 cfs 

3,600 cfs (Nov - Jan) 

Drought Level 3 
3,800 cfs 

3,100 cfs (Nov - Jan) 


