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GREENRIVER BASIN 

03313700 WESTFORK DRAKES CREEKNEAR FRANKLIN, KY 

LOCATION:-Lot 36°43'24", long 86°33'08", Simpson County, Hydrologic Unit 05110002, near left bank at upstream side of city of Franklin pumping plant 
intake, 20 ft upstream from dam, 0.8 mi downstream from bridge onState Highways 73 and 100, 1.5 mi east of Franklin, 3.3 mi downstream from Sharps 
Branch, and at mile 46 .7. 

DRAINAGE AREA.--110 mil, of which about 19 mizdoes not contribute directly to surface runoff. 
PERIOD OFRECORD.--June 1968 to currentyear. 
GAGE --Water-stage recorder and broad-crested weir. Datum ofgage is 581.54 ft above sea level. Prior to Oct. 1, 1981, at site 0.8 mi upstream at datum

8.0§ ft lower. 
REMARKS:-Estimated daily discharges: Feb. 10-12, Aug. 28 to Sept 15 and Sept. 19-30. Records good except for discharge below 5.0 ft3/s and periods 

of estimated record, which are poor. Subsequent to Apr. 24, 1976, records of daily discharge less than about 300 ft 3/s does not include approximately 3 
ft3/s which is diverted by city of Franklin for municipal supply. Specific conductance and temperaturemeasurementsmade in conjunctionwith discharge 
measurements are published in the miscellaneous water-quality data section. 

DISCHARGE, CUBICFEETPERSECOND, WATERYEAROCTOBER 1994TO SEPTEMBER 1995 
DAILY MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN in AUG SEP 

1 25 24 159 55 158 94 61 86 76 143 13 11 
2 23 23 120 52 155 85 61 184 124 71 16 10 
3 22 23 97 48 144 79 56 139 116 51 19 9 .4 
4 18 22 175 44 132 76 54 108 84 42 14 9 .0 
5 19 23 398 41 116 89 48 95 69 49 20 8 .4 

6 19 27 274 343 102 157 49 82 62 47 26 8 .8 
7 19 33 204 855 97 634 49 70 59 40 43 9 .0 
8 16 32 161 383 94 2600 48 64 54 34 47 8 .8 
9 26 33 137 274 85 1160 47 772 50 32 33 8 .6 

10 36 32 519 209 80 761 44 685 44 42 85 8 .4 

11 31 31 774 189 76 503 43 310 45 31 57 8 .2 
12 25 29 399 230 72 387 55 204 53 27 44 7 .8 
13 74 26 287 205 70 312 66 153 50 26 38 7 .0 
14 98 24 216 603 71 253 57 525 41 24 36 6 .8 
15 76 23 173 998 1110 214 50 556 37 25 35 6 .6 

16 56 23 143 1020 1110 189 46 347 34 25 35 9 .5 
17 43 23 166 594 805 165 46 349 32 24 30 12 
18 40 24 165 398 513 146 45 1420 29 22 27 9 .8 
19 36 23 143 461 382 130 45 2220 30 20 25 9 .0 
20 33 22 126 480 307 127 73 956 91 19 24 8 .6 

21 29 22 113 363 253 123 534 541 69 19 26 7 .6 
22 27 19 104 299 203 110 282 369 50 20 21 6 .4 
23 25 18 96 247 178 104 184 272 42 25 15 6 .0 
24 29 18 90 206 154 91 162 214 43 26 14 5 .8 
25 33 18 82 174 132 87 124 171 42 27 13 5 .6 

26 29 19 75 154 122 82 100 154 37 27 12 6 .6 
27 26 56 75 141 112 77 85 129 33 34 12 7 .0 
28 23 1440 68 199 106 73 76 117 30 28 12 6 .4 
29 23 418 63 239 71 68 105 28 17 13 6 .2 
30 24 249 59 191 65 68 85 129 14 12 6 .0 
31 24 56 169 63 76 14 11 

TOTAL 1027 2797 5717 9864 6939 9107 2726 11558 1683 1045 828 240 .3 
MEAN 33 .1 93 .2 184 318 248 294 90 .9 373 56 .1 33 .7 26 .7 8 .01 
MAX 98 1440 774 1020 1110 2600 534 2220 129 143 85 12 
MIN 16 18 56 41 70 63 43 64 28 14 11 5 .6 
CFSM .30 .85 1 .68 2 .89 2 .25 2 .67 .83 3 .39 .51 .31 .24 .07 
IN . .35 .95 1 .93 3 .34 2 .35 3 .08 .92 3 .91 .57 .35 .28 .08 

STATISTICS OFMONTHLYMEAN DATA FORWATERYEARS 1968 - 1995, BY WATERYEAR (WY) 

MEAN 44 .2 132 309 301 377 380 254 215 145 64 .1 33 .3 61 .7 
MAX 219 474 971 867 1356 1412 568 982 637 251 142 677 
(WY) 1976 1980 1979 1974 1989 1975 1979 1983 1974 1989 1971 1979 
MIN 1 .87 14 .5 11 .8 10 .4 138 118 38 .3 22 .8 18 .7 5 .47 2 .80 2 .28 
(WY) 1988 1988 1981 1981 1980 1981 1986 1988 1985 1985 1986 1986 

SUMMARYSTATISTICS FOR 1994 CALENDARYEAR FOR 1995 WATERYEAR WATERYEARS 1968 - 1995 
ANNUAL TOTAL 92753 .6 53531 .3 
ANNUAL MEAN 254 147 192 
HIGHEST ANNUAL MEAN 351 1989 
LOWEST ANNUAL MEAN 87 .8 1986 
HIGHEST DAILY MEAN 3060 Mar 9 2600 Mar 8 12800 Mar 12 1975 
LOWEST DAILY MEAN 8 .6 Sep 22 5 .6 Sep 25 .00 Sep 19 1985 
ANNUAL SEVEN-DAY MINIMUM 11 Sep 16 6 .2 Sep 23 .00 Aug 13 1988 
INSTANTANEOUS PEAK FLOW 3660 Mar 8 27300 Mar 12 1975 
INSTANTANEOUS PEAK STAGE 9 .94 Mar 8 23 .20 Mar 12 1975 
ANNUAL RUNOFF (CFSM) 2 .31 1 .33 1 .75 
ANNUAL RUNOFF (INCHES) 31 .37 18 .10 23 .76 
10 PERCENT EXCEEDS 686 365 432 
50 PERCENT EXCEEDS 101 56 69 
90 PERCENT EXCEEDS 22 13 8 .6 
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GREENRIVERBASIN 

03316500 GREENRIVER AT PARADISE, KY 

LOCATION:-Lat 37°15'50", long 86°58'40", Muhlenberg County, Hydrologic Unit 05110003, on left bank of reservation ofTennessee Valley Authority
generating plant, 0.4 mi southeast of Paradise, 1.1 mi downstream from Jacobs Creek, 2.8 mi upstream from Pond Creek, and at mile 98 .8 . 

DRAINAGE AREA.-6,183 mil, of which about 1,380 mil does notcontribute directly to surface runoff. 
PERIOD OF RECORD-October 1939 to September 1950 (published as "at Green River'), October 1959 to September 1960 (low-water records only),

October 1960 to September 1981 and July 1991 to currentyear . 
GAGE.--Water-stage recorder. Datum of gage is 363.19 ft abovesealevel (levelsbyTennessee Valley Authority) . See WDRKY-81-1 for historyofchanges 

prior to October 31, 1979 . Auxiliary water-stagerecorder onU.S . Highway 62 bridge at Rockport, 4.4mi downstream . 
REMARKS.--No estimated daily discharges . Records fair . Flow regulated by Green River Lake beginning February 1969, Nolin River Lake beginning

March 1963, and Barren River Lake begirming March 1964. Specific conductance and temperature measurements made in conjunction with discharge 
measurements are published in the miscellaneous water-quality data section. 

DISCHARGE, CUBIC FEET PER SECOND,WATER YEAR OCTOBER 1994TO SEPTEMBER 1995 

DAILY MEANVALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 1510 4620 9550 2230 8900 11700 2760 7340 20200 5860 1310 479 
2 1500 4530 7610 2090 9440 9570 2520 11300 19800 5120 1210 463 
3 1570 4460 6390 2070 9340 7630 2290 12200 20900 4420 1130 428 
4 1610 4440 5820 3160 8970 6110 2270 11300 21200 3930 1100 393 
5 1620 4450 6600 5210 8330 5340 2120 9690 19400 3780 1270 377 
6 1540 4590 8130 6350 7820 6010 2000 8710 18400 3710 1510 340 
7 1450 4630 9060 13300 7350 8450 1880 7830 18300 3820 1570 325 
8 1410 4600 8450 18600 6970 17500 1790 7030 18600 3830 1740 340 
9 1570 4780 7980 19000 6590 28700 1770 7480 19500 3500 1830 367 

10 1530 5210 10500 15100 6330 33200 1800 16900 19100 3510 4020 353 
11 1490 5300 18000 13300 6110 34600 1750 24100 18500 3660 5610 336 
12 1470 5250 20200 13700 5650 32700 1970 24200 18500 3330 5590 279 
13 1580 5210 18700 13800 4810 26300 2240 19000 18300 2860 4560 277 
14 1740 5180 15700 14000 4040 20600 2400 20500 17700 2340 3310 290 
15 1940 5160 13900 17400 10100 17100 2400 27200 1.6000 1840 2500 367 
16 2360 5170 12300 21300 27100 15600 2280 30500 13700 1580 2100 658 
17 2910 5130 11100 22000 34700 14000 2110 32400 11400 1450 1790 1050 
18 3150 5230 10200 20100 36400 12500 2080 35400 9990 1390 1490 1330 
19 3710 5100 9880 17300 34600 11100 2620 40800 9230 1370 1260 1300 
20 4130 4490 9440 16700 29600 9880 3870 43700 8990 1330 1150 1250 
21 4490 4070 8290 15300 24800 9000 8300 46100 8700 1280 1030 1190 
22 4950 3930 6890 14100 20900 8010 14700 47600 8010 1200 961 1220 
23 5170 3850 5710 13400 18700 6770 18000 47600 7630 1170 885 1160 
24 5090 3660 5070 11500 17400 5480 15900 46000 7590 1190 792 1100 
25 5000 3370 4570 9560 15900 4580 14200 43400 7150 1310 758 1060 
26 4870 3180 4160 8360 15200 3980 13600 38900 6940 1340 687 1050 
27 4820 3180 3890 7580 14700 3610 11400 34000 6550 1340 667 1010 
28 4810 5040 3630 7650 13800 3430 9370 29900 6400 1500 619 1050 
29 4680 7950 3180 8460 3420 8040 26900 6290 1470 545 1130 
30 4590 10900 2640 8750 3280 7200 24600 6100 1360 503 1200 
31 4560 2320 8890 3040 22000 1360 471 

TOTAL 92820 146660 269860 370260 414550 383190 165630 804580 409070 77150 53968 22172 
MEAN 2994 4889 8705 11940 14810 12360 5521 25950 13640 2489 1741 739 
MAX 5170 10900 20200 22000 36400 34600 18000 47600 21200 5860 5610 1330 
MIN 1410 3180 2320 2070 4040 3040 1750 7030 6100 1170 471 277 

STATISTICS OF MONTHLYMEAN DATA FORWATERYEARS 1970 - 1995, BY WATERYEAR (WY) 
MEAN 5237 8293 14490 17210 16800 17270 14330 10790 7035 3910 2960 4195 
MAX 16950 19310 42250 36020 26410 35150 34210 25950 20190 8811 8743 22540 
(WY) 1980 1980 1979 1974 1994 1975 1979 1995 1981 1973 1971 1979 
MIN 2463 4030 2103 954 6083 6150 4441 2492 2024 1702 623 739 
(WY) 1981 1972 1981 1981 1977 1981 1978 1976 1972 1993 1993 1995 

SUMMARY STATISTICS FOR 1994 CALENDAR YEAR FOR 1995 WATERYEAR WATERYEARS 1970 - 1995 
ANNUAL TOTA 3891898 3209910 
ANNUAL MEAN 10660 8794 10260 
HIGHEST ANNUAL MEAN 18460 1979 
LOWEST ANNUAL MEAN 6044 1993 
HIGHEST DAILY MEAN 45900 Mar 14 47600 May 22 74300 Dec 13 1978 
LOWEST DAILY MEAN 953 Sep 16 277 Sep 13 277 Sep 13 1995 
ANNUAL SEVEN-DAY MINIMUM 1050 Sep 13 320 Sep 8 320 Sep 8 1995 
INSTANTANEOUS PEAK FLOW 48800 May 23 107000 Mar 5 1962 
INSTANTANEOUS PEAK STAGE 30.15 May 24 40 .46 Mar 5 1962 
INSTANTANEOUS LOW FLOW 250 Oct 23 1940 
10 PERCENT EXCEEDS 30300 20500 24000 
50 PERCENT EXCEEDS 5330 5170 6110 
90 PERCENT EXCEEDS 1530 1140 1430 
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GREEN RIVER BASIN 

03320000 GREEN RIVER AT LOCK 2,AT CALHOUN, KY 

LOCATION.--Lat 37°32'02", long 87°15'50", McLean County, Hydrologic Unit 05110005, 870 ft upstream from lock and dam 2, on right bank 0 .2 mi 
downstream from bridge on State Highway 81 at Calhoun, 0 .2 miupstream from Long Falls Creek, and at mile 63 .3 . 

DRAINAGE AREA.--7,566 mil, of which about 1,540 mil does not contribute directly to surface runoff. 

PERIOD OF RECORD-March 1930 to current year . Prior to October 1958, published as "at Livermore." 

REVISED RECORDS.--WSP 1385: 1939. WDR KY-82-1 : Drainage area. 

GAGE.--Water-stage recorder . Datum of gage is 353.95 ft above sea level . Auxiliary water-stage recorder at Livermore, 8.0mi upstream at datum 360.11 
ft above sea level . See WDR KY-88-1 for history of changes prior to Sept . 30, 1958. 

REMARKS3 .--Estimated daily discharges : Dec. 3-4, Feb. 9, 10, 13 and May 2 . Records good except for periods of estimated record, and discharge below 
1000 ft /s, which are fair . Flow regulated by Green River Lake beginning February 1969, Nolin Lake beginning March 1963, Barren River Lake 
beginning March 1964, and Rough River Lake, October 1959. Specific conductance end temperature measurements made in conjunction with discharge 
measurements are Published in the miscellaneous water-quality data section. 

DISCHARGE, CUBICFEETPERSECOND, WATER YEAROCTOBER 1994TO SEPTEMBER 1995 

DAILYMEANVALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 1680 5650 12300 2350 11000 14800 3210 9030 27700 7820 1430 607 
2 1680 5710 9600 2260 11400 12200 2930 14400 26000 6980 1310 614 
3 1710 5640 7850 2160 11100 9940 2690 15600 25200 6110 1200 587 
4 1730 5600 6970 3130 10600 8020 2460 14700 22500 5460 1170 561 
5 1760 5680 7720 5750 98,00 6910 2430 12400 19900 5320 1370 539 

6 1720 5730 10000 7260 9220 7460 2250 10800 17800 5140 1710 511 
7 1630 5800 11300 14300 8540 10800 2170 9600 17500 5260 1860 482 
8 1570 5810 10800 20000 8000 18900 2110 8570 18000 5310 2060 468 
9 1620 5970 10300 21400 7780 30400 2080 8400 20300 4910 2130 471 

10 1610 6390 13200 18200 7350 36100 2140 17500 19900 4940 4850 473 

11 1610 6620 19900 16900 6980 38100 2140 24700 18700 4950 7010 477 
12 1570 6640 23200 16400 6510 38500 2250 26700 18600 4280 7160 470 
13 1700 6610 22600 16700 5580 35700 2510 23300 18200 3520 5810 440 
14 1920 6530 19400 16700 4680 29700 2870 28900 17800 2780 4220 434 
15 2220 6410 17000 19100 12300 23400 2950 33100 16700 2170 3230 513 

16 2790 6380 15700 22900 30800 18300 2770 35700 15100 1810 2750 810 
17 3570 6430 14500 23900 39100 16300 2580 38500 13800 1590 2300 1290 
18 3810 6570 13400 22900 41400 14800 2550 41100 12800 1470 1930 1630 
19 4680 6530 13100 20700 41500 13200 2990 44000 11800 1490 1620 1600 
20 5350 5920 12100 19500 39300 11700 4520 48000 11400 1440 1460 1360 

21 5890 5210 10100 18500 35200 10700 9750 50800 11200 1370 1320 1250 
22 6470 4900 8760 17300 31100 9670 16600 52200 10500 1330 1210 1220 
23 6730 4860 7410 16300 27800 8160 20600 52800 9960 1270 1070 1230 
24 6590 4690 6580 14500 23100 6600 20100 53000 9970 1280 980 1180 
25 6330 4220 5940 11800 19900 5480 17400 52400 9630 1390 918 1140 

26 6070 3830 5410 10000 18300 4740 16400 50500 9600 1450 839 1120 
27 6010 3840 5010 9070 17700 4220 14300 47500 8790 1480 805 1110 
28 6030 5900 4650 9280 16800 3990 11700 43700 8560 1690 767 1140 
29 5890 9530 3870 10500 4040 9840 39200 8380 1650 706 1290 
30 5750 12900 3030 10900 3840 8640 35400 8100 1510 644 1380 
31 5720 2640 11100 3500 31300 1520 636 

TOTAL 113410 182500 334340 431760 512840 460170 197930 973800 464390 98690 66475 26397 
MEAN 3658 6083 10790 13930 18320 14840 6598 31410 15480 3184 2144 880 
MAX 6730 12900 23200 23900 41500 38500 20600 53000 27700 7820 7160 1630 
MIN 1570 3830 2640 2160 4680 3500 2080 8400 8100 1270 636 434 
STATISTICS OF MONTHLY MEANDATA FOR WATERYEARS 1970 - 1995, BYWATER YEAR (WY) 
MEAN 5546 10620 17460 19620 23240 19550 15820 13680 8119 4620 2984 4554 
MAX 19100 22770 46530 41100 52100 40370 42430 50460 23850 12260 8763 27360 
(WY) 1980 1980 1979 1974 1989 1989 1979 1983 1981 1989 1971 1979 
MIN 2138 4874 2496 1223 7116 7479 2260 1706 541 1386 550 879 
(WY) 1988 1972 1981 1981 1977 1981 1986 1988 1988 1988 1991 1987 

SUMMARY STATISTICS FOR 1994 CALENDAR YEAR FOR 1995 WATER YEAR WATER YEARS 1970 - 1995 

ANNUAL TOTAL 4768531 3862702 
ANNUAL MEAN 13060 10580 12090 
HIGHEST ANNUAL MEAN 22070 1979 
LOWEST ANNUAL MEAN 7249 1986 
HIGHEST DAILY MEAN 45100 Mar 15 53000 May 24 79300 Feb 21 1989 
LOWEST DAILY MEAN 920 Sep 16 434 Sep 14 291 Jul 9 1988 
ANNUAL SEVEN-DAY MINIMUM 1020 Sep 13 462 Sep 8 329 Jul 4 1988 
INSTANTANEOUS PEAK FLOW 53400 May 23 208000 Jan 27 1937 
INSTANTANEOUS PEAK STAGE 29 .66 May 25 42 .40 Jan 30 1937 
INSTANTANEOUS LOW FLOW 280 Oct 5 1930 
10 PERCENT EXCEEDS 38300 24900 31000 
50 PERCENT EXCEEDS 6580 6530 7370 
90 PERCENT EXCEEDS 1660 1260 1470 
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GREEN RIVER BASIN 

03320500 POND RIVER NEAR APEX, KY 

LOCATION.--Lat 37°OT20", long 87°1911W, Muhlenberg County, Hydrologic Unit 05110006, on downstream side of right pier of bridge on State Highway 
189, 1 .1 mi downstream from Coal Creek, 2 .1 mi northeast of Apex, 5.7 mi upstream from West Fork, and at mile 62.8. 

DRAINAGE AREA.-194 mil . 
PERIOD OF RECORD.--August 1940 to current year. October 1953 to September 1971, published as "East Fork Pond River near Apex." 

REVISED RECORDS.-WSP 1083 : 1942-46. WSP 1555 : 1945-46(P), drainage area. 
GAGE.--Water-stage recorder. Datum ofgage is 384.53 Rabove sea level. Prior to Aug . 21, 1942, nonrecording gage at same site. Prior to Oct . 1, 1974, at 

datum 6 .11 ft higher. 
REMARKS.--Estimated daily discharges: Oct . 1-6, Oct. 14 toNov. 19, Nov. 30 to Dec. 12, Dec. 20-23, Jan. 14-20,Feb. 9-13, 19-24, May 21-26 and Sept. 

3-16. Records poor . Specific conductance and temperature measurements made in conjunction with discharge measurements are published in the 
miscellaneous water-quality data section. 

DISCHARGE, CUBIC FEET PERSECOND, WATER YEAR OCTOBER 1994 TO SEPTEMBER 1995 

DAILY MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 .3 2 .1 340 29 103 72 45 396 154 17 7 .0 1 .2 
1 .3 2 .0 240 29 91 62 45 1440 324 15 7 .5 1 .0 

1 .2 2 .2 180 28 82 55 51 1140 563 12 6 .9 .70 
1 .2 2 .8 140 27 75 52 52 842 302 11 6 .6 .50 
1 .1 4 .0 90 24 66 82 47 443 159 11 11 .40 

6 1 .1 8 .0 70 296 56 367 43 252 106 11 26 .30 

7 1 .6 7 .0 80 1380 51 812 35 169 229 11 34 .20 

8 1 .6 6 .0 70 1070 47 1960 30 127 284 11 28 .10 

9 3 .8 9 .0 120 728 44 1680 29 180 259 11 38 .00 

10 3 .5 18 300 420 43 1310 28 213 190 10 65 .00 

11 3 .4 17 900 260 42 823 27 135 122 9 .1 94 .00 
12 3 .4 16 1700 204 40 521 34 101 168 8 .6 93 .00 
13 4 .7 15 1620 172 38 335 44 89 167 8 .6 60 .40 

14 5 .2 16 1080 400 37 227 46 116 111 8 .2 35 .00 
15 4 .8 18 620 900 2480 174 41 306 80 7 .5 23 .00 

16 4 .2 22 375 800 4940 140 36 287 58 7 .1 24 3 .5 
17 3 .8 22 329 400 3870 115 33 702 43 7 .0 22 7 .5 
18 6 .0 20 323 250 2370 96 31 3040 33 6 .6 12 7 .6 

19 5 .6 20 212 450 1600 85 30 5310 27 5 .9 9 .0 7 .1 

20 5 .2 22 130 1200 900 79 99 3450 26 5 .7 8 .1 5 .8 

21 4 .6 23 92 1050 580 82 696 1600 36 4 .9 6 .9 4 .5 

22 4 .0 23 76 691 360 86 679 640 39 4 .4 6 .4 3 .3 
23 3 .6 23 66 399 240 83 383 420 29 5 .0 5 .5 2 .3 

24 3 .4 23 59 240 180 76 391 300 46 6 .9 4 .3 1 .7 

25 3 .2 24 51 164 143 66 339 240 35 9 .7 3 .6 1 .4 

26 3 .0 24 46 123 112 59 234 180 37 22 3 .0 1 .3 
27 2 .8 84 41 103 97 56 168 149 29 23 3 .0 1 .3 
28 2 .6 1330 38 109 83 56 127 136 24 13 2 .5 1 .2 
29 2 .4 870 35 158 53 101 918 20 8 .3 1 .7 1 .0 
30 2 .3 480 31 162 50 85 650 19 7 .7 1 .8 .86 

31 2 .2 30 124 47 289 7 .0 1 .6 

TOTAL 98 .1 3153 .1 9484 12390 18770 9761 4029 24260 3719 306 .2 650 .4 55 .16 

MEAN 3 .16 105 306 400 670 315 134 783 124 9 .88 21 .0 1 .84 

MAX 6 .0 1330 1700 1380 4940 1960 696 5310 563 23 94 7 .6 

MIN 1 .1 2 .0 30 24 37 47 27 89 19 4 .4 1 .6 .00 

CFSM .02 .54 1 .58 2 .06 3 .46 1 .62 .69 4 .03 .64 .05 .11 .01 

IN . .02 .60 1 .82 2 .38 3 .60 1 .87 .77 4 .65 .71 .06 .12 .01 

STATISTICS OFMONTHLY MEANDATA FOR WATER YEARS 1941 - 1995, BYWATER YEAR (WY) 

MEAN 20 .6 178 405 462 637 587 434 318 107 62 .4 32 .0 59 .2 

MAX 208 1430 2167 2024 3988 1631 1822 2607 900 440 239 988 

(WY) 
MIN 

1986 
.000 

1958 
.000 

1979 
.000 

1950 
3 .56 

1989 
42 .6 

1975 
35 .2 

1979 
39 .2 

1984 
6 .46 

1969 
1 .37 

1989 
.44 

1984 
.19 

1979 
.000 

(WY) 1954 1954 1964 1981 1941 1941 1986 1941 1964 1964 1993 1953 

SUMMARYSTATISTICS FOR 1994 CALENDAR YEAR FOR 1995 WATER YEAR WATER YEARS 1941 - 1995 

ANNUAL TOTAL 114015 .18 86675 .96 
ANNUAL MEAN 312 237 273 
HIGHEST ANNUAL MEAN 643 1979 

LOWEST ANNUAL MEAN 59 .8 1941 

HIGHEST DAILY MEAN 
LOWEST DAILY MEAN 
ANDIJAL SEVEN-DAY MINIMUM 

4190 
.37 
.47 

Mar 28 
Aug 23 
Sep 11 

5310 
.00 
.06 

May 19 
Sep 9 
Sep 9 

28400 
.00 
.00 

Feb 15 
Oct 21 
Oct 21 

1989 
1940 
1940 

INSTANTANEOUS PEAK FLOW 5750 May 19 35700 May 7 1984 

INSTANTANEOUS PEAK STAGE 18 .12 May 19 26 .81 Nov 19 1957 

ANNUAL RUNOFF (CFSM) 1 .61 1 .22 1 .41 

10 PERCENT EXCEEDS 
ANNUAL RUNOFF (INCHES) 

1090 
21 .86 

662 
16 .62 

718 
19 .14 

50 PERCENT EXCEEDS 27 43 46 

90 PERCENT EXCEEDS 1 .3 2 .2 .70 
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GREENRIVER BASIN 

03321060 POND RIVERNEAR MADISONVILLE, KY 

LOCATION.--Lat 37'19'02", long 87°22'09", Hopkins County, Hydrologic Unit 05110006, on left bank 3 ft downstream from bridge on State Highway 70, 
4.2 mi downstream from Flat Creek, 5.0 miupstream from Earle Creek, 6.3 mi east of Madisonville, and at mile 25 .9 . 

DRAINAGE AREA.-469 mil. 
PERIOD OFRECORD.--July 1991 to current year. 
GAGE.--Water-stage recorder. Datum ofgage is 361.80 ft above sea level. 
REMARKS.--Estimated daily discharges: Dec. 1-4,9-26,Jan 7-14,17-19,2-25, Jan. 29 toFeb. 1, Feb. 5-6, Feb. 15 to Mar. 3, Mar. 13-20, Apr. 26-30, May 

6-12, May21 to June 18 andAug. 29 to Sept. 14 . . Recordspoor. Specific conductance andtemperaturemeasurements made in conjunctionwithdischarge 
measurements are published in the miscellaneous water-quality data section. 

DISCHARGE, CUBICFEETPERSECOND,WATER YEAROCTOBER 1994 TO SEPTEMBER 1995 

DAILYMEANVALUES 

DAY OCI' NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 10 15 520 90 400 280 98 274 300 59 46 3 .4 
2 10 14 400 88 348 260 94 647 500 54 38 2 .4 
3 9 .9 12 300 85 295 240 90 934 800 48 32 2 .0 
4 9 .5 12 250 82 233 227 92 1110 900 45 28 1 .6 
5 9 .5 15 191 75 220 214 92 1290 700 47 42 1 .4 

6 9 .5 26 154 89 200 299 90 1200 400 48 71 .90 
7 9 .8 19 171 200 159 591 90 1100 340 46 101 .70 
8 9 .5 16 152 600 126 991 87 900 600 42 115 .50 
9 18 24 200 1100 113 1200 81 700 800 38 99 .32 

10 15 40 600 840 116 1550 79 600 700 35 99 .28 

11 11 34 1000 600 118 1910 77 440 400 33 114 .24 
12 11 28 1500 400 101 2090 74 320 380 31 141 .22 
13 20 25 1700 300 95 1800 73 258 400 29 152 .20 
14 21 23 1600 700 102 1500 78 645 300 27 126 .18 
15 19 24 1200 959 400 1100 82 996 200 25 94 6 .6 

16 16 32 600 961 1100 800 81 1120 140 23 71 17 
17 15 32 300 700 2000 500 78 1310 120 20 60 36 
18 20 28 400 500 3000 420 77 1950 100 18 57 44 
19 24 25 800 800 3200 380 76 2800 88 16 51 39 
20 22 24 1200 1130 3000 330 82 3300 78 14 41 36 

21 19 29 1000 1200 2200 295 182 3400 74 14 33 34 
22 17 30 800 1000 1800 269 529 3100 71 14 27 31 
23 17 30 500 600 1000 252 770 2400 74 14 23 26 
24 16 29 300 450 700 219 951 1400 72 17 18 20 
25 15 29 220 380 500 186 991 700 77 30 15 18 

26 15 28 170 283 400 154 900 400 88 44 12 17 
27 15 40 141 256 350 135 540 260 79 55 8 .6 17 
28 14 113 120 312 300 126 340 200 72 68 6 .1 13 
29 14 480 108 400 116 220 2000 67 74 5 .0 12 
30 14 678 99 500 110 180 1600 64 69 4 .4 11 
31 13 93 450 104 800 57 4 .0 

TOTAL 458 .7 1954 16789 16130 22576 18648 7274 38154 8984 1154 1734 .1 391 .94 
MEAN 14 .8 65 .1 542 520 806 602 242 1231 299 37 .2 55 .9 13 .1 
MAX 24 678 1700 1200 3200 2090 991 3400 900 74 152 44 
MIN 9 .5 12 93 75 95 104 73 200 64 14 4 .0 .18 
CFSM .03 .14 1 .15 1 .11 1 .72 1 .28 .52 2 .62 .64 .08 .12 .03 
IN . .04 .15 1 .33 1 .28 1 .79 1 .48 .58 3 .03 .71 .09 .14 .03 

STATISTICS OF MONTHLYMEAN DATA FORWATERYEARS 1992 - 1995, BY WATERYEAR (WY) 
MEAN 19 .4 121 325 498 719 933 901 505 164 46 .9 26 .9 15 .1 
MAX 33 .5 307 542 635 1204 1508 1792 1231 299 58 .9 55 .9 29 .6 
(WY) 1994 1994 1995 1994 1994 1994 1994 1995 1995 1994 1995 1992 
MIN 6 .08 53 .4 82 .5 292 420 602 242 82 .4 47 .4 36 .0 5 .13 5 .69 
(WY) 1992 1992 1993 1992 1993 1995 1995 1992 1994 1993 1993 1994 

SUMMARYSTATISTICS FOR 1994 CALENDAR YEAR FOR 1995 WATERYEAR WATERYEARS 1992 - 1995 

ANNUAL TOTAL 182359 .41 134247 .74 
ANNUAL MEAN 500 368 354 
HIGHEST ANNUAL MEAN 503 1994 
LOWEST ANNUAL MEAN 242 1992 
HIGHEST DAILY MEAN 3520 Jan 30 3400 May 21 3520 Jan 30 1994 
LOWEST DAILY MEAN .45 Sep 14 .18 Sep 14 .03 Aug 28 1993 
ANNUAL SEVEN-DAY MINIMUM 1 .1 Sep 9 .28 Sep 8 .28 Sep 8 1995 
INSTANTANEOUS PEAK FLOW 3410 May 21 3650 Jan 31 1994 
INSTANTANEOUS PEAK STAGE 20 .94 May 22 20 .94 May 22 1995 
ANNUAL RUNOFF (CFSM) 1 .07 .78 .75 
ANNUAL RUNOFF (INCHES) 14 .46 10 .65 10 .25 
10 PERCENT EXCEEDS 1800 1100 1100 
50 PERCENT EXCEEDS 71 99 88 
90 PERCENT EXCEEDS 9 .5 13 9 .8 
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OHIO RIVER MAIN STEM 

03322000 OHIORIVER ATEVANSVILLE, IN 

LOCATION.-Lat 37°58'20", long 87°34'35", Vanderburgh County, Hydrologic Unit 05140202, on right bank at Riverside Drive and Court Street, at 
Evansville, 0.6 mi upstream from Pigeon Creek, and at mile 792.3 . 

DRAINAGE AREA.--107,000 mi l , approximately . 

PERIOD OF RECORD.--December 1936 to current year (fragmentary prior to October 1940 and after September 1974) . Gage-height records collected at 
same site since 1873 are contained in reports of National Weather Service. 

GAGE-Water-stage recorder. Datum of gage is 328 .64 ft above sea level or 329.18 ft, Ohio River datum . Prior to Feb . 20, 1963, and after Sept. 23, 1963, 
water-stage recorder at same site and datum . Feb . 20, 1963 to Sept . 23, 1963, nonrecording gage 0.6 mi downstream at same datum . Prior to February 
1975 auxiliary nonrecording gage at lock and dam 48, 17 .3 mi downstream . From February 1975 to May 23, 1985, auxiliary nonrecording gage at 
Newburgh lock and dam, 16.3 mi upstream . Since May 23, 1985 water-stage recorder at same site . 

REMARKS.--Estimated daily discharges: Dec . 1, 2, Jan. 8-12, 18-20, Feb . 8, 9, and Apr. 20, May 2J and June 18 . Records good except for periods of 
estimated record, which are fair. Discharge values published are days with mean values 100,000 ft Is and above . Flow regulated by Ohio River system 
ofLocks and Dams. 

DISCHARGE, CUBIC FEET PERSECOND, WATER YEAROCTOBER 1994 TOSEPTEMBER 1995 

DAILY MEAN VALUES 

DAY NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 106000 174000 142000 104000 197000 115000 
2 100000 150000 146000 111000 174000 115000 
3 134000 169000 123000 164000 107000 
4 130000 188000 157000 168000 107000 
5 133000 198000 188000 163000 101000 

6 134000 200000 197000 156000 
7 103000 142000 181000 181000 160000 133000 
8 126000 106000 141000 192000 156000 148000 160000 
9 132000 144000 112000 249000 143000 125000 166000 

10 153000 168000 310000 150000 104000 157000 

11 169000 173000 343000 163000 112000 142000 
12 186000 151000 357000 165000 123000 133000 
13 217000 132000 353000 104000 177000 126000 113000 
14 231000 133000 334000 116000 225000 157000 104000 
15 220000 140000 320000 121000 258000 189000 

16 183000 167000 153000 303000 121000 297000 199000 
17 154000 219000 217000 277000 121000 366000 172000 
18 138000 278000 255000 239000 109000 455000 100000 
19 120000 352000 295000 192000 101000 521000 
20 112000 398000 327000 147000 100000 566000 

21 101000 406000 329000 124000 113000 594000 
22 102000 384000 294000 111000 149000 609000 
23 353000 246000 106000 169000 618000 
24 333000 209000 104000 174000 614000 
25 316000 178000 103000 166000 582000 

26 285000 164000 105000 179000 528000 
27 240000 154000 104000 183000 476000 
28 195000 151000 168000 380000 
29 186000 140000 295000 
30 189000 121000 258000 102000 
31 190000 230000 

TOTAL 9887000 
MEAN 318900 
MAX 618000 
MIN 104000 

STATISTICS OF MONTHLY MEANDATA FOR WATERYEARS 1941- 1974, BY WATERYEAR (WY) 

MEAN 33050 67340 133200 190500 230600 295800 243400 168300 99760 62350 46830 33900 

MAX 87490 214900 394300 475800 518000 633300 493400 353200 208200 178700 174300 130200 
(WY) 1955 1973 1973 1950 1950 1945 1948 1958 1946 1958 1958 1950 
MIN 7523 9633 22730 32350 66180 81630 90120 32320 26330 18970 14390 10830 
(WY) 1954 1954 1944 1956 1954 1969 1971 1941 1966 1944 1965 1953 

SUMMARY STATISTICS FOR 1995 WATER YEAR WATER YEARS 1941 - 1974 

ANNUAL MEAN 133300 
HIGHEST ANNUAL MEAN 193800 1950 
LOWEST ANNUAL MEAN 63210 1954 
HIGHEST DAILY MEAN 618000 May 23 909000 Mar 15 1964 
LOWEST DAILY MEAN 6700 Nov 6 1953 

ANNUAL SEVEN-DAY MINIMUM 6760 Nov 4 1953 

INSTANTANEOUS PEAK FLOW 621000 May 23 1410000 Jan 29 1937 

INSTANTANEOUS PEAK STAGE 42 .96 May 24 53 .75 Jan 31 1937 

10 PERCENT EXCEEDS 328000 
50 PERCENT EXCEEDS 79600 
90 PERCENT EXCEEDS 20000 



����������

---
---

--- --- --- --- ---

140 
TRADEWATER RIVER BASIN 

03383000 TRADEWATER RIVERAT OLNEY, KY 

LOCATION .--Lat 37't3'26", long 87 -4653", Caldwell County, Hydrologic Unit 05140205, on left bank at downstream side of bridge on StateHighway 1220 
at Olney, 0.9 mi upstream from Cave Creek, 5.4 mi downstream from Flynn Creek, 9.5 mi northeast of Princeton, and at mile 72.7 . 

DRAINAGE AREA.--255 mil, of which about 9 mil does not contribute directly to surfacerunoff. 
PERIOD OF RECORD-August 1940 to May 1984, March 1985 to current year . 
GAGE.--Water-stage recorder . Datum of gage is 362.80 ft above sealevel. Prior to July 31, 1942, nonrecording gage at same site and datum. 
REMARKS.--Estimated daily discharges: Oct. 21-30, Nov. 13-26, Feb. 9-11, 21-23 and May 20-25. Records fair except for periods ofestimated record, 

which are poor . Specific conductance and temperature measurements made in conjunction with discharge measurements are published in the 
miscellaneous water-quality data section. 

EXTREMES OUTSIDE PERIOD OF RECORD .--Flood ofJanuary 1937 reached a stageof 19 .27 ft, from floodmarks, discharge, 17,000 ft3/s, by slope-area 
measurement from U.S. Army Corp ofEngineers . 

DISCHARGE, CUBIC FEETPERSECOND, WATER YEAR OCTOBER 1994 TOSEPTEMBER 1995 

DAILY MEAN VALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 

1 1 .4 1 .3 88 48 166 152 63 340 165 25 51 3 .7 
2 1 .1 1 .1 60 44 150 141 58 1480 148 33 31 3 .7 
3 .99 1 .5 41 42 137 130 53 1610 165 23 19 3 .3 
4 .94 1 .7 30 40 127 124 50 1300 152 15 14 3 .5 
5 .94 2 .4 30 34 121 138 44 635 133 12 88 3 .4 

6 .89 3 .1 38 52 ill 351 41 300 107 11 652 3 .2 
7 .84 3 .0 46 600 98 670 38 200 127 14 372 3 .8 
8 .90 3 .1 56 1000 88 1460 36 160 115 18 157 5 .1 
9 1 .9 4 .0 87 687 78 1610 36 141 150 14 115 4 .8 

10 2 .0 4 .5 725 317 76 1590 34 130 204 11 120 4 .3 

11 2 .0 4 .0 1430 210 74 1330 41 113 165 8 .5 103 3 .8 
12 1 .8 4 .0 1430 182 72 642 65 93 139 7 .3 112 4 .4 
13 2 .3 3 .8 1420 169 67 321 49 82 131 6 .5 82 4 .9 
14 1 .9 3 .6 1140 452 69 232 37 459 105 14 57 4 .9 
15 1 .5 3 .2 381 1070 1090 195 31 379 80 36 39 5 .2 

16 1 .4 3 .0 168 916 2170 172 29 255 65 20 27 9 .7 
17 1 .3 2 .8 234 524 2620 153 25 565 50 11 19 9 .4 
18 1 .3 2 .6 334 309 2680 138 21 1880 39 6 .6 15 11 
19 2 .5 2 .4 262 580 2760 132 19 3560 31 4 .7 11 10 
20 2 .1 2 .2 175 1370 2590 123 22 3500 27 3 .8 8 .5 6 .3 

21 2 .0 2 .0 141 1370 1900 122 140 3000 23 3 .7 7 .9 3 .2 
22 1 .9 1 .9 122 983 1000 120 331 2400 24 3 .7 7 .0 2 .7 
23 1 .8 1 .8 110 457 440 115 279 1800 22 4 .6 5 .9 2 .6 
24 1 .8 1 .7 99 261 247 107 464 1300 25 17 5 .2 3 .0 
25 1 .7 1 .6 90 193 193 96 550 580 24 42 5 .1 3 .0 

26 1 .7 1 .8 81 163 171 85 339 206 19 88 4 .8 3 .0 
27 1 .6 60 71 146 157 80 204 156 15 86 4 .4 3 .5 
28 1 .5 126 64 145 155 86 151 141 12 106 4 .1 3 .9 
29 1 .4 184 59 199 85 122 240 11 294 3 .9 5 .1 
30 1 .3 163 53 242 78 107 477 13 154 3 .7 4 .7 
31 1 .2 50 200 69 283 89 - . 3 .7 

TOTAL 47 .90 601 .1 9115 13005 19607 10847 3479 27765 2486 1182 .4 2148 .2 143 .1 
MEAN 1 .55 20 .0 294 420 700 350 116 896 82 .9 38 .1 69 .3 4 .77 
MAX 2 .5 184 1430 1370 2760 1610 550 3560 204 294 652 11 
MIN .84 1 .1 30 34 67 69 19 82 11 3 .7 3 .7 2 .6 
CFSM .01 .08 1 .15 1 .65 2 .75 1 .37 .45 3 .51 .32 .15 .27 .02 
IN . .01 .09 1 .33 1 .90 2 .86 1 .58 .51 4 .05 .36 .17 .31 .02 

STATISTICS OF MONTHLY MEAN DATA FORWATERYEARS 1941 - 1995, BY WATERYEAR (WY) 

MEAN 24 .9 212 446 569 756 764 596 395 134 87 .8 37 .8 51 .5 
MAX 266 2178 1963 2268 3529 2259 1851 1878 949 946 275 798 
(WY) 1986 1958 1979 1950 1989 1964 1979 1983 1969 1989 1985 1950 
MIN .000 .000 .96 4 .85 19 .2 61 .9 53 .6 7 .09 1 .18 .003 .000 .000 
(WY) 1941 1954 1964 1964 1964 1941 1986 1941 1944 1952 1952 1953 

SUMMARYSTATISTICS FOR 1994 CALENDAR YEAR FOR 1995 WATERYEAR WATERYEARS 1941 - 1995 
ANNUAL TOTAL 109713 .26 90426 .70 
ANNUAL MEAN 301 248 333 
HIGHEST ANNUAL MEAN 701 1989 
LOWEST ANNUAL MEAN 61 .6 1941 
HIGHEST DAILY MEAN 3110 Jan 29 3560 May 19 14000 Feb 16 1989 
LOWEST DAILY MEAN .27 Sep 4 .84 Oct 7 .00 Oct 1 1940 
ANNUAL SEVEN-DAY MINIMUM .38 Sep 11 .94 Oct 2 .00 Oct 1 1940 
INSTANTANEOUS PEAK FLOW 3810 May 19 14600 Feb 16 1989 
INSTANTANEOUS PEAK STAGE 15 .37 May 19 18 .85 Feb 16 1989 
ANNUAL RUNOFF (CFSM) 1 .18 .97 1 .31 
ANNUAL RUNOFF (INCHES) 16 .01 13 .19 17 .74 
10 PERCENT EXCEEDS 1130 646 1140 
50 PERCENT EXCEEDS 46 60 60 
90 PERCENT EXCEEDS 1 .2 - 2 .0 1 .0 
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CUMBERLAND RIVER BASIN 

03400798 MARTINSFORKLAKE AT MARTINSFORK DAMNEAR SMITH, KY 

WATER-QUALITY RECORDS 

PERIOD OF RECORD-October 1979 to currentyear . 
PERIOD OF DAILYRECORD.--
SPECIFICCONDUCTANCE: October 1979 to current year. 

pH : October 1979 to currentyear . 
WATERTEMPERATURES: October 1979 to current year . 
DISSOLVEDOXYGEN: October 1979 to currentyear. 
INSTRUMENTATION-Water-quality monitor since October 1979 . 
REMARKS.--Four submersible pumps are located on Martins Fork Dam, at four different elevations referenced to sea level . Pump 1 is located near the 

bottom of the lake, at an elevationof 1,272 ft ; pump 2 is at an elevation of 1,285 ft; pump 3 at an elevation of 1,298 ft; and pump 4at an elevation of 1,308 
ft, occasionally. Each lake level is sampled once every four hours, or six timesperday. Amaximumand minimumvalue foreach parameter is determined 
for each level . The monitor was shutdown from Nov. 8 to Mar. 28 . 

SPECIFIC CONDUCTANCE,US/CM@ 25 DEGREES CENTIGRADE, WATER YEAR OCTOBER 1994TOSEPTEMBER 1995 

PUMP NUMBER 1 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 155 147 150 179 172 175 
2 155 147 150 175 172 173 
3 155 151 154 179 172 176 
4 159 151 154 178 171 174 
5 158 154 155 178 174 175 

6 162 158 160 178 171 176 
7 166 158 161 178 174 175 
8 170 162 167 
9 173 169 170 

10 173 169 172 

11 176 169 173 
12 176 173 175 
13 176 176 176 
14 180 176 177 
15 180 173 176 

16 176 173 174 
17 176 173 174 
18 176 173 175 
19 176 173 174 
20 176 173 175 

21 173 169 171 
22 169 169 169 
23 173 165 168 
24 165 161 163 
25 169 161 164 

26 176 165 172 
27 176 173 175 
28 179 172 175 
29 179 175 178 
30 179 175 176 
31 175 172 174 

MONTH 190 147 169 179 171 175 
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CUMBERLAND RIVER BASIN 

03400798 MARTINS FORK LAKE AT MARTINS FORK DAM NEAR SMI'T'H, KY--Continued 

SPECIFIC CONDUCTANCE, US/CM @ 25 DEGREES CENTIGRADE, WATER YEAR OCTOBER 1994 TO SEPTEMBER 1995 

PUMP NUMBER 2 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 175 167 172 179 175 176 
2 178 175 176 175 172 174 
3 182 175 177 179 172 174 
4 178 174 176 178 174 175 
5 177 174 175 178 171 176 

6 177 174 176 178 174 175 
7 181 174 177 178 174 177 
8 181 174 178 
9 181 176 179 
10 176 173 174 

11 176 173 174 
12 180 173 176 
13 176 173 175 
14 180 176 177 
15 180 173 176 

16 180 173 176 
17 180 176 177 
18 180 176 179 
19 176 176 176 
20 180 176 178 

21 176 173 176 
22 180 176 178 
23 180 173 176 
24 180 173 178 
25 176 173 176 

26 176 173 174 
27 180 173 176 
28 179 172 175 
29 179 175 176 
30 179 175 178 
31 179 175 177 

MONTH 182 167 176 179 171 175 

FEBRUARY MARCH APRIL MAY 

1 115 111 112 130 123 128 
2 
3 
4 

_- _-_ _- -__ 115 
115 
115 

107 
107 
111 

110 
110 
112 

138 
127 

-__ 
115 
111 

127 
122 

5 116 112 113 138 114 128 

6 
7 

116 
116 

112 
112 

115 
114 

133 
133 

110 
126 

122 
129 

8 
9 

10 

116 
121 
121 

108 
116 
117 

113 
117 
120 

129 
133 
141 

122 
118 
118 

126 
127 
129 

11 
12 
13 __ -__ __ __ _-

121 
121 
122 

117 
117 
117 

118 
118 
121 

141 
141 
_-_ 

122 
106 

134 
117 

14 __ _- __ 122 118 121 --_ -__ 

15 __ _-_ 122 118 119 -__ 

16 
17 
18 
19 --_ 

122 
122 
123 
127 

118 
118 
119 
119 

120 
119 
121 
122 

105 
113 
117 
125 

93 
93 
109 
105 

102 
106 
115 
112 

20 127 119 123 126 101 118 

21 
22 
23 
24 -__ 

127 
128 
128 
128 

123 
123 
124 
124 

124 
125 
126 
125 

122 
110 
122 
118 

110 
106 
106 
110 

115 
109 
115 
115 

25 _- 128 124 127 118 106 114 

26 
27 
28 
29 
30 
31 

-_

106 
114 
115 

102 
102 
106 

__

105 
109 
109 

128 
124 
130 
130 
130 

124 
120 
123 
123 
119 

126 
123 
126 
127 
125 

118 
119 
119 
123 
119 
119 

110 
110 
115 
111 
111 
111 

115 
115 
118 
115 
116 
115 

MONTH 115 102 108 130 107 120 141 93 119 
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CUMBERLAND RIVERBASIN 

03400798 MARTINS FORK LAKE AT MARTINS FORKDAM NEAR SMITH, KY--Contimed 

SPECIFIC CONDUCTANCE, US/CM @ 25 DEGREES CENTIGRADE,WATER YEAR OCTOBER 1994 TO JANUARY 1995


PUMP NUMBER 4


DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 
OCTOBER NOVEMBER DECEMBER JANUARY 

1 178 175 176 --- --- --- --- --
2 178 175 176 --- --- --- --- --
3 178 175 178 --- --- --- --- --
4 178 174 176 --- --- --- --- --
5 174 174 174 --- --- --- --- --

6 177 174 176

7 181 174 177

8 181 174 177

9 176 173 174

10 176 173 175


11 180 173 175

12 180 176 177

13 176 173 175

14 --- --
15 --- --- --

16

17

18

19

20


21

22

23

24

25


26

27

28

29

30

31


MONTH 181 173 176


SPECIFIC CONDUCTANCE,US/CM @ 25 DEGREES CENTIGRADE, WATER YEAR JUNE 1995 TO SEPTEMBER 1995


PUMP NUMBER 4 

JUNE JULY AUGUST SEPTEMBER 

1 --- --- --- --- --- --- 153 149 150

2 --- --- --- --- --- --- 153 149 151

3 --- --- --- --- --- --- 153 149 152

4 --- --- --- --- --- --- 153 149 152

5 --- --- --- --- --- --- 153 149 151


6 --- --- --- --- --- --- 153 149 150

7 --- --- --- --- --- --- 154 149 150

8 --- --- --- 142 138 141 154 150 151

9 --- --- --- 146 142 143 154 146 151


10 --- --- --- 146 142 143 154 150 151


11 --- --- --- 146 142 143 154 150 153

12 --- --- --- 146 142 144 154 150 151

13 --- --- --- 146 142 145 154 150 151

14 --- --- --- 147 142 145 154 150 153

15 --- --- --- 147 143 146 154 150 152


16 --- --- --- 147 143 146 154 150 151

17 --- --- --- 147 143 146 154 150 151

18 --- --- --- 147 143 146 153 149 151

19 --- --- --- 151 147 147 153 149 150

20 --- --- --- 147 143 146 153 149 151


21 --- --- --- 147 143 146 153 149 152

22 --- --- --- 151 147 148 153 149 152

23 --- --- --- 147 147 147 --- --- --
24 --- --- --- 152 147 149 --- --- --
25 --- --- --- 148 144 147 --- --- --

26 148 148 148

27 152 144 148

28 148 144 147

29 152 149 149

30 152 148 151

31 152 145 148


MONTH --- --- --- 152 138 146 154 146 151


YEAR 181 138 155
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CUMBERLAND RIVER BASIN 

03400798 MARTINSFORK LAKE AT MARTINS FORK DAMNEAR SMITH, KY--Crnrtinwed 

PH,WATER, WHOLE, FIELD, STANDARD UNITS, WATERYEAR OCTOBER 1994TOSEPTEMBER 1995 

PUMP NUMBER 4 

DAY MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN 

OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH 

1 6 .9 6 .9 -__ 

2 7 .0 6 .9 -__ 

3 7 .1 6 .9 __

4 7 .1 6 .9 
5 7 .1 7 .0 -__ __

6 6 .9 6 .9 
7 7 .0 6 .9 
8 7 .1 7 .0 
9 7 .1 7 .0 
10 7 .1 7 .0 

11 7 .1 6 .9 
12 7 .1 7 .0 
13 7 .1 7 .1 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

MONTH 7 .1 6 .9 

PUMP NUMBER 4 
APRIL MAY JUNE JULY AUGUST SEPTEMBER 

I 7 .1 7 .0 
2 7 .1 7 .0 
3 __ 7 .1 7 .0 
4 7 .0 7 .0 
5 7 .1 7 .0 

6 7 .1 7 .0 
7 -__ -__ 6 .9 6 .9 
8 __- 7 .2 7 .1 6 .9 6 .9 
9 7 .2 7 .1 6 .9 6 .8 
10 7 .2 7 .0 7 .0 6 .9 

11 -__ -__ 7 .1 7 .0 7 .0 7 .0 
12 7.3 7 .0 7 .1 7 .0 
13 7 .0 7 .0 7 .1 7 .0 
14 7 .1 6 .9 7 .1 7 .0 
15 6 .9 6 .9 7 .1 7 .0 

16 6 .9 6 .9 7 .1 7 .0 
17 -__ 6 .9 6 .9 7 .1 7 .0 
18 6 .9 6 .8 7 .0 7 .0 
19 __ 6 .9 6 .8 7 .0 6 .9 
20 7 .0 6 .9 7 .0 7 .0 

21 7 .1 6 .9 7.0 6.9 
22 7 .1 7 .0 7.0 6.9 
23 7 .1 7 .1 
24 7 .1 7 .1 
25 __ -__ 7 .1 7 .0 

26 -__ 7 .0 7 .0 
27 7 .1 6 .9 
28 7 .1 7 .0 
29 7 .1 7 .0 
30 -__ 7 .1 6.9 
31 7 .3 7 .0 

MONTH 7 .3 6 .8 7 .1 6 .8 

YEAR 7 .3 6 .8 
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CUMBERLAND RIVER BASIN 

03400798 MARTINS FORKLAKE AT MARTINS FORK DAM NEAR SMTITI, KY--Continued 

WATERTEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1994 TO SEPTEMBER 1995 

PUMP NUMBER 1 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 20 .4 20 .2 20 .3 17 .2 16 .4 16 .7 
2 20 .4 20 .4 20 .4 16 .4 16 .1 16 .2 
3 20 .4 20 .2 20 .3 16 .1 15 .9 16 .0 
4 20 .6 20 .4 20 .5 15 .9 15 .7 15 .8 
5 20 .6 20 .4 20 .5 15 .7 15 .5 15 .6 

6 20 .8 20 .4 20 .7 15 .5 15 .3 15 .4 
7 21 .0 20 .4 20 .7 15 .5 15 .3 15 .4 
8 20 .8 20 .8 20 .8 
9 20 .8 20 .6 20 .8 

10 20 .8 20 .6 20 .7 

11 20 .8 20 .2 20 .6 
12 20 .0 19 .8 20 .0 
13 19 .8 19 .6 19 .7 
14 19 .6 19 .4 19 .5 
15 19 .4 19 .0 19 .2 

16 19 .0 18 .8 18 .9 
17 18 .8 18 .6 18 .7 
18 18 .8 18 .6 18 .7 
19 18 .8 18 .6 18 .6 
20 18 .6 18 .6 18 .6 

21 18 .6 18 .4 18 .6 
22 18 .4 18 .4 18 .4 
23 18 .4 18 .2 18 .3 
24 18 .2 18 .0 18 .0 
25 18 .2 18 .0 18 .0 

26 18 .2 18 .0 18 .1 
27 17 .8 17 .4 17 .7 
28 17 .6 17 .2 17 .3 
29 17 .2 16 .8 17 .0 
30 16 .8 16 .4 16 .6 
31 16 .6 16 .4 16 .5 

MONTH 21 .0 16 .4 19 .1 17 .2 15 .3 15 .9 

PUMP NUMBER 1 

FEBRUARY MARCH APRIL MAY 

1 __ 12 .1 11 .9 12 .0 14 .5 14 .1 14 .3 
2 12 .5 11 .7 12 .0 
3 
4 
5 

__ 11 .9 
12 .3 
12 .5 

11 .9 
11 .9 
12 .1 

11 .9 
12 .2 
12 .3 

15 .1 
14 .7 
14 .7 

14 .3 
14 .3 
14 .1 

14 .5 
14 .4 
14 .4 

6 
7 
8 
9 
10 

12 .3 
12 .3 
12 .5 
12 .5 
12 .9 

12 .1 
12 .1 
12 .3 
12 .3 
12 .5 

12 .2 
12 .2 
12 .4 
12 .4 
12 .7 

14 .7 
14 .9 
14 .7 
14 .9 
14 .7 

14 .1 
14 .3 
14 .5 
14 .7 
14 .5 

14 .4 
14 .5 
14 .6 
14 .7 
14 .6 

11 
12 
13 
14 
15 

_--
12 .9 
13 .1 
13 .1 
13 .3 
13 .3 

12 .7 
12 .7 
12 .9 
12 .9 
13 .1 

12 .7 
12 .9 
13 .0 
13 .1 
13 .3 

15 .7 
15 .7 

15 .1 
15 .1 

15 .3 
15 .4 

16 
17 
18 
19 
20 

13 .3 
13 .5 
13 .5 
13 .5 
13 .7 

13 .1 
13 .1 
13 .3 
13 .3 
13 .5 

13 .3 
13 .2 
13 .4 
13 .4 
13 .6 

15 .3 
15 .5 
15 .5 
15 .5 

14 .9 
14 .9 
15 .1 
15 .3 

15 .2 
15 .3 
15 .3 
15 .4 

21 
22 
23 
24 
25 

13 .9 
14 .1 
14 .1 
14 .1 
14 .1 

13 .7 
13 .9 
13 .9 
13 .9 
13 .9 

13 .7 
13 .9 
14 .0 
14 .0 
14 .0 

15 .7 
15 .9 
15 .7 
16 .1 
16 .3 

15 .5 
15 .5 
15 .5 
15 .7 
15 .7 

15 .6 
15 .7 
15 .7 
15 .9 
16 .0 

26 
27 
28 
29 
30 
31 

12 .3 
12 .9 
12 .5 

11 .7 
11 .9 
11 .9 

12 .1 
12 .4 
12 .3 

14 .1 
13 .9 
13 .9 
14 .3 
14 .3 

13 .9 
13 .5 
13 .5 
13 .9 
13 .9 

13 .9 
13 .7 
13 .7 
14 .1 
14 .2 

16 .3 
15 .7 
15 .9 
16 .1 
16 .1 
16 .3 

15 .7 
15 .7 
15 .7 
15 .7 
15 .7 
15 .7 

16 .0 
15 .7 
15 .8 
15 .9 
15 .9 
16 .0 

MONTH 12 .9 11 .7 12 .3 14 .3 11 .7 13 .1 16 .3 14 .1 15 .2 
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154 
CUMBERLAND RIVER BASIN 

03400798 MARTINS FORK LAKE AT MARTINS FORK DAM NEAR SMITH, KY--Continued 

WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1994 TO SEPTEMBER 1995 

PUMPNUMBER 3 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 
OCTOBER NOVEMBER DECEMBER JANUARY 

1 22 .9 22 .7 22 .8 17 .4 17 .0 17 .3 
2 22 .9 22 .5 22 .6 17 .4 16 .8 17 .0 
3 22 .7 22 .5 22 .6 17 .0 16 .3 16 .6 
4 22 .5 22 .1 22 .4 16 .8 16 .1 16 .5 
5 22 .3 22 .1 22 .1 17 .0 15 .9 16 .4 

6 22 .1 21 .7 21 .8 17 .0 16 .3 16 .8 
7 21 .9 21 .7 21 .7 16 .4 15 .9 16 .1 
8 21 .9 21 .7 21 .8 
9 21 .7 21 .5 21 .6 
10 21 .9 21 .2 21 .4 

11 21 .4 20 .6 20 .8 
12 20 .4 20 .0 20 .2 
13 20 .0 19 .8 19 .9 
14 19 .8 19 .6 19 .7 
15 20 .0 19 .4 19 .6 

16 20 .0 19 .4 19 .7 
17 19 .6 19 .4 19 .5 
18 20 .2 19 .4 19 .8 
19 19 .4 19 .2 19 .3 
20 19 .6 19 .0 19 .3 

21 19 .8 19 .0 19 .2 
22 19 .2 19 .0 19 .0 
23 19 .4 18 .8 19 .1 
24 19 .4 18 .8 19 .0 
25 19 .0 18 .4 18 .7 

26 18 .4 18 .0 18 .3 
27 18 .4 17 .6 18 .0 
28 18 .4 17 .2 17 .7 
29 18 .2 17 .2 17 .5 
30 
31 

MONTH 22 .9 17 .2 20 .2 17 .4 15 .9 16 .7 

PUMPNUMBER 3 

FEBRUARY MARCH APRIL MAY 

1 16 .1 14 .3 15 .1 17 .0 16 .3 16 .6 
2 15 .5 13 .9 14 .7 
3 16 .1 14 .5 15 .1 16 .6 15 .9 16 .2 
4 16 .1 14 .5 15 .3 .18 .0 16 .3 16 .9 
5 16 .3 14 .5 15 .4 16 .3 15 .7 16 .1 

6 17 .2 14 .9 15 .9 16 .8 15 .9 16 .5 
7 16 .8 15 .1 15 .8 17 .0 16 .4 16 .7 
8 17 .2 15 .3 16 .4 17 .6 16 .4 16 .8 
9 17 .2 16 .1 16 .6 17 .8 17 .0 17 .4 

10 19 .6 16 .6 18 .0 17 .4 16 .6 17 .0 

11 19 .2 17 .2 18 .5 17 .8 16 .8 17 .3 
12 18 .8 18 .2 18 .4 17 .6 17 .0 17 .3 
13 18 .6 17 .0 17 .7 
19 18 .2 16 .8 17 .2 
15 17 .8 16 .6 17 .1 

16 18 .2 17 .0 17 .6 16 .4 15 .7 16 .1 
17 18 .2 17 .4 17 .8 16 .4 16 .1 16 .2 
18 19 .2 17 .2 18 .3 16 .8 16 .3 16 .5 
19 20 .0 18 .6 19 .3 16 .8 16 .3 16 .5 
20 19 .8 18 .8 19 .2 17 .0 16 .4 16 .7 

21 20 .2 19 .4 19 .7 17 .2 16 .6 16 .9 
22 20 .4 18 .2 19 .3 17 .2 16 .8 17 .0 
23 18 .6 18 .2 18 .4 17 .6 17 .2 17 .3 
24 18 .2 17 .4 17 .9 17 .8 17 .0 17 .5 
25 17 .6 16 .3 17 .0 18 .8 17 .2 18 .1 

26 18 .0 15 .7 16 .8 20 .0 18 .0 18 .9 
27 18 .0 15 .9 16 .8 19 .2 17 .6 18 .7 
28 16 .8 15 .7 16 .3 20 .2 18 .4 19 .0 
29 16.3 15 .7 15 .9 17 .2 16 .1 16 .6 20 .4 18 .4 19 .4 
30 16 .4 14 .9 15 .5 18 .2 16 .3 17 .0 21 .2 19 .0 20 .1 
31 15 .5 14 .3 14 .9 20 .8 19 .0 20 .1 

MONTH 16 .4 14 .3 15 .4 20 .4 13 .9 17 .2 21 .2 15 .7 17 .4 
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CUMBERLAND RIVER BASIN 

03400798 MARTINSFORK LAKE AT MARTINSFORK DAMNEAR SMITH, KY--Continued 

WATERTEMPERATURE, DEGREES CELSIUS, WATERYEAR OCTOBER 1994 TO SEPTEMBER 1995 

PUMP NUMBER 3 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

JUNE JULY AUGUST SEPTEMBER 

1 21 .9 19 .8 20 .8 25 .5 24 .9 25 .2 29 .4 29 .0 29 .2 28 .6 28 .0 28 .3 
2 
3 
4 
5 

24 .3 
24 .7 
22 .3 
22 .5 

20 .6 
21 .0 
21 .9 
21 .9 

21 .4 
22 .3 
22 .1 
22 .2 

25 .9 
26 .3 
27 .6 
27 .6 

24 .7 
24 .5 
24 .5 
24 .5 

25 .3 
25 .3 
25 .7 
26 .0 

29 .6 
29 .6 
29 .2 
29 .6 

29 .2 
29 .2 
28 .8 
28 .8 

29 .3 
29 .3 
29 .0 
29 .1 

28 .2 
27 .4 
27 .2 
27 .0 

27 .6 
27 .0 
26 .8 
26 .7 

27 .8 
27 .3 
27 .1 
26 .8 

6 23 .3 22 .5 22 .8 28 .2 25 .1 26 .2 29 .2 28 .4 28 .7 26 .8 26 .7 26 .B 
7 25 .3 21 .7 23 .3 27 .0 25 .5 26 .4 28 .4 28 .0 28 .2 26 .7 26 .5 26 .6 
8 
9 

23 .5 
23 .7 

22 .1 
23 .1 

23 .0 
23 .3 

27 .2 
26 .8 

25 .7 
25 .9 

26 .4 
26 .6 

28 .0 
27 .6 

27 .8 
27 .4 

27 .8 
27 .5 

26 .5 
26 .7 

26 .3 
26 .3 

26 .5 
26 .5 

10 24 .1 22 .5 23 .3 27 .0 25 .9 26 .5 27 .6 27 .4 27 .5 26 .7 26 .3 26 .4 

11 24 .7 23 .3 24 .0 27 .0 26 .7 26 .8 27 .8 27 .4 27 .6 26 .3 25 .9 26 .1 
12 
13 

24 .7 
24 .5 

22 .5 
23 .5 

23 .7 
23 .8 

27 .6 
27 .2 

26 .3 
26 .7 

26 .9 
27 .0 

27 .8 
27 .8 

27 .4 
27 .4 

27 .6 
27 .6 

26 .5 
26 .5 

26 .1 
25 .9 

26 .3 
26 .1 

14 24 .5 23 .9 24 .2 27 .6 26 .7 27 .1 28 .0 27 .6 27 .7 25 .9 25 .5 25 .8 
15 24 .7 24 .1 24 .3 27 .6 26 .7 27 .2 28 .2 27 .6 27 .9 25 .9 25 .7 25 .7 

16 24 .5 23 .5 24 .0 27 .8 27 .4 27 .5 28 .6 28 .0 28 .3 25 .9 25 .5 25 .7 
17 24 .3 23 .3 24 .0 28 .4 26 .8 27 .5 28 .8 28 .0 28 .5 25 .3 25 .3 25 .3 
18 24 .9 24 .1 24 .6 28 .2 27 .4 27 .9 28 .8 28 .2 28 .5 25 .3 24 .9 25 .1 
19 24 .5 24 .1 24 .2 28 .6 28 .0 28 .4 29 .0 28 .4 28 .7 25 .1 24 .5 24 .8 
20 24 .9 24 .3 24 .5 29 .0 28 .0 28 .4 29 .0 29 .0 29 .0 24 .9 24 .7 24 .9 

21 24 .7 24 .1 24 .5 29 .0 27 .4 28 .5 29 .0 28 .6 28 .8 24 .7 24 .5 24 .6 
22 24 .9 23 .7 24 .3 29 .4 28 .2 28 .6 29 .2 28 .4 28 .8 24 .5 24 .1 24 .3 
23 24 .9 23 .9 24 .6 29.2 28 .0 28 .4 28 .8 28 .4 28 .6 23 .7 23 .3 23 .4 
24 25 .3 24 .1 24 .6 29 .4 27 .2 28 .3 28 .8 28 .4 28 .6 23 .1 22 .9 23 .0 
25 25 .1 24 .1 24 .7 29 .8 27 .4 28 .7 28 .8 28 .6 28 .7 23 .1 22 .5 22 .9 

26 25 .1 24 .1 24 .6 28 .8 28 .4 28 .6 28 .8 28 .4 28 .6 22 .7 22 .5 22 .6 
27 25 .3 23 .7 24 .7 29 .0 28 .4 28 .7 28 .6 28 .2 28 .4 22 .7 22 .5 22 .6 
28 25 .5 24 .5 25 .1 29 .4 28 .4 28 .9 28 .2 28 .0 28 .1 22 .5 22 .3 22 .4 
29 25 .7 24 .5 25 .0 29 .0 28 .6 28 .7 28 .2 27 .8 28 .0 22 .7 22 .5 22 .5 
30 25 .7 24 .5 25 .1 29 .0 28 .6 28 .9 28 .4 28 .0 28 .2 22 .5 22 .3 22 .4 
31 29 .0 28 .4 28 .9 29 .0 28 .2 28 .5 

MONTH 25 .7 19 .8 23 .8 29 .8 24 .5 27 .4 29 .6 27 .4 28 .4 28 .6 22 .3 25 .2 

YEAR 29 .8 13 .9 22 .6 
PUMP NUMBER 4 

WATERTEMPERATURE, DEGREES CELSIUS, WATER YEAR OCTOBER 1994 TO JANUARY 1995 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 23 .7 22 .9 23 .3 
2 23 .1 22 .7 23 .0 
3 22 .7 22 .5 22 .5 
4 23 .1 22 .1 22 .3 
5 22 .1 21 .7 21 .9 

6 23 .1 21 .5 22 .2 
7 23 .3 21 .7 22 .5 
B 23 .9 21 .5 22 .4 
9 21 .9 21 .4 21 .5 

10 22 .3 21 .0 21 .4 

11 22 .1 20 .4 21 .0 
12 20 .2 19 .8 20 .0 
13 20 .0 19 .8 19 .9 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

MONTH 23 .9 19 .8 21 .8 
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CUMBERLAND RIVER BASIN 

03400798 MARTINS FORK LAKE AT MARTINS FORK DAM NEAR SMTTH, KY--Co Ainued 

WATER TEMPERATURE, DEGREES CELSIUS, WATER YEAR JUNE 1995 TO SEPTEMBER 1995 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

PUMP NUMBER 4 

JUNE JULY AUGUST SEPTEMBER 

1 31 .6 29 .4 30 .2 
2 31 .6 29 .2 30 .1 
3 29 .6 29 .2 29 .4 
4 29 .4 28 .8 29 .1 
5 29 .6 28 .8 29 .3 

6 29 .2 28 .2 28 .7 
7 28 .4 28 .0 28 .2 
8 28 .4 27 .0 27 .6 28 .0 27 .6 27 .8 
9 28 .6 26 .7 27 .6 28 .6 27 .4 28 .0 

10 29 .0 27 .0 27 .9 29 .4 27 .4 28 .3 

11 29 .2 27 .0 27 .8 29 .8 28 .2 28 .8 
12 30 .0 27 .4 28 .6 30 .8 28 .0 29 .1 
13 30 .4 28 .2 29 .4 31 .2 28 .6 29 .8 
14 30 .2 28 .6 29 .2 31 .0 29 .4 30 .2 
15 32 .0 29 .0 30 .4 31 .4 29 .4 30 .4 

16 31 .2 29 .6 30 .3 30 .8 29 .4 30 .0 
17 31 .0 29 .2 29 .8 31 .0 29 .2 30 .1 
18 30 .0 29 .0 29 .4 30 .8 29 .4 29 .9 
19 30 .2 28 .6 29 .3 30 .8 28 .8 29 .5 
20 29 .8 28 .6 29 .2 29 .2 29 .0 29 .1 

21 29 .2 28 .4 28 .8 30 .6 28 .6 29 .7 
22 29 .4 28 .4 28 .9 29 .6 29 .2 29 .5 
23 29 .4 28 .6 29 .0 
24 29 .4 28 .6 29 .0 
25 30 .4 28 .6 29 .4 

26 30 .8 28 .8 29 .7 
27 30 .4 28 .4 29 .3 
28 29 .4 28 .8 29 .2 
29 31 .2 28 .8 29 .4 
30 31 .2 28 .6 29 .7 
31 31 .8 29 .0 30 .1 

MONTH 32 .0 26 .7 29 .1 31 .6 27 .4 29 .3 

YEAR 32 .0 19 .8 27 .6 

OXYGEN DISSOLVED (MG/L), WATER YEAR OCTOBER 1994 TOSEPTEMBER 1995 

PUMP NUMBER 1 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 1 .0 .8 .9 8 .0 6 .9 7 .5 
2 1 .2 1 .1 1 .1 8 .1 7 .5 7 .8 
3 1 .4 1 .3 1 .4 8 .1 7 .9 8 .0 
4 1 .7 1 .4 1 .6 8 .0 7 .7 7 .9 
5 1 .9 1 .7 1 .8 8 .1 7 .9 8 .0 

6 2 .2 2 .0 2 .1 8 .1 7 .9 8 .0 
7 2 .5 2 .2 2 .3 8 .1 8 .1 8 .1 
8 3 .0 2 .4 2 .6 
9 3 .7 3 .0 3 .4 
10 3 .6 3 .0 3 .3 

11 6 .4 3 .8 5 .0 
12 7 .3 4 .2 5 .9 
13 7 .5 6 .4 7 .2 
14 7 .5 7 .3 7 .4 
15 6 .9 6 .4 6 .6 

16 6 .7 6 .3 6 .5 
17 6 .6 6 .0 6 .3 
18 6 .2 5 .8 6 .0 
19 6 .0 5 .6 5 .7 
20 5 .6 5 .2 5 .4 

21 5 .5 5 .0 5 .2 
22 5 .9 5 .3 5 .6 
23 6 .0 5 .7 5 .9 
24 6 .3 6 .0 6 .2 
25 6 .5 6 .2 6 .3 

26 7 .3 6 .4 7 .0 
27 7 .6 7 .3 7 .4 
28 7 .4 7 .4 7 .4 
29 7 .5 7 .2 7 .4 
30 7 .4 7 .3 7 .4 
31 7 .6 7 .3 7 .5 

MONTH 7 .6 .8 5 .0 8 .1 6 .9 7 .9 
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CUMBERLAND RIVERBASIN 

03400798 MARTINS FORK LAKE AT MARTINSFORKDAMNEAR SMITH, KY--Continued 

OXYGEN DISSOLVED (MG/L), WATERYEAR OCTOBER 1994 TO JANUARY 1995 

PUMP NUMBER 4 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 6 .5 6 .2 6 .4 --- --
2 6 .7 6 .1 6 .4 --- --
3 6 .1 5 .7 5 .9 --- --
4 6 .3 5 .8 6 .0 --- --
5 6 .6 5 .9 6 .2 --- --

6 6 .6 6 .2 6 .4 
7 6 .7 6 .4 6 .6 
8 7 .0 6 .5 6 .8 
9 6 .9 6 .7 6 .8 
10 7 .2 6 .6 6 .8 

11 7 .5 6 .6 7 .1 
12 7 .6 4 .2 6 .9 
13 7 .3 7 .3 7 .3 
14 --- --- --
15 --- --- --

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

MONTH 7 .6 4 .2 6 .6 --- --- --- --- --- --

OX GENDISSOLVED (MG/L), WATERYEAR JUNE 1995 TOSEPTEMBER 1995 
PUMPNUMBER 4 

JUNE JULY AUGUST SEPTEMBER 

1 --- --- --- --- --- --- 7 .6 7 .3 7 .4 --- --
2 --- --- --- --- --- --- 7 .5 7 .2 7 .4 
3 --- --- --- --- --- --- 7 .6 7 .3 7 .4 
4 --- --- --- --- --- --- 7 .5 7 .3 7 .4 
5 --- --- --- --- --- --- 7 .3 7 .2 7 .2 

6 --- --- --- --- --- --- 7 .3 6 .9 7 .1 
7 --- --- --- --- --- --- 6 .8 6 .6 6 .7 
8 --- --- --- 8 .6 8 .0 8 .4 6 .8 6 .5 6 .6 
9 --- --- --- 8 .4 8 .2 8 .3 6 .6 6 .4 6 .5 
10 --- --- --- 8 .6 8 .1 8 .3 7 .3 6 .5 6 .9 

11 8 .3 7 .9 8 .2 7 .4 7 .2 7 .3 
12 8 .9 8 .0 8 .2 8 .2 7 .3 7 .5 
13 8 .1 7 .8 8 .0 7 .7 7 .5 7 .6 
14 8 .5 7 .6 7 .9 7 .7 7 .5 7 .6 
15 7 .6 7 .4 7 .5 7 .5 7 .4 7 .4 

16 --- --- --- 7 .4 7 .3 7 .3 8 .2 7 .3 7 .6 
17 --- --- --- 7 .5 7 .3 7 .4 7 .5 7 .2 7 .4 
18 --- --- --- 7 .4 7 .1 7 .2 7 .4 7 .1 7 .2 
19 --- --- --- 7 .5 7 .1 7 .2 7 .7 7 .2 7 .3 
20 --- --- --- 7 .4 7 .0 7 .2 7 .4 7 .2 7 .3 

21 7 .4 7 .1 7 .2 7 .2 7 .0 7 .0 
22 7 .4 7 .1 7 .2 7 .0 6 .8 6 .9 
23 7 .4 6 .9 7 .2 --- --- --
24 7 .4 7 .0 7 .1 --- --- --
25 7 .4 7 .2 7 .3 --- --- --

26 --- --- --- 7 .4 7 .2 7 .3 
27 --- --- --- 7 .9 7 .3 7 .5 
28 --- --- --- 7 .7 7 .4 7 .6 
29 --- --- --- 8 .0 7 .3 7 .5 
30 --- --- --- 7 .7 7 .4 7 .5 
31 --- --- --- 8 .2 7 .3 7 .5 

MONTH --- --- --- 8 .9 6 .9 7 .6 8 .2 6 .4 7 .2 

YEAR 8.9 4 .2 7 .2 
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CUMBERLAND RIVER BASIN 

03400800 MARTINS FORK NEAR SMITH, KY 

LOCATION .--Lat 36°45'08", long 83°15'27", HarlanCounty, Hydrologic Unit 05130101, on left bank 150 ft downstream from State Highway 987 bridge, 
0.3 mi downstream from Martins Fork Dam, 0.7 mi downstream from Crane Creek, 1.0 mi north ofSmith, and at mile 15.3 . 

DRAINAGE AREA.--55.8 mil. 
WATER-DISCHARGE RECORDS 

PERIOD OF RECORD.--Occasional low-flow measurements, water years 1968-71, and annualmaximums, wateryears 1968-70. April 1971 to current year. 
GAGE.--Water-stage recorder. Datum ofgage is 1,259.00 ft above sealevel . July 25, 1967 to Apr. 9, 1971,crest-stage gage at site 30 ft downstream at same 

datum, and Apr. 10, 1971 to Sept. 30, 1977, water-stage recorder at site 0.8 mi downstream at same datum. 
REMARKS.--No estimated daily discharges. Water-discharge records good . Flow regulated by Martins Fork Dam (station 03400798) beginning January 

1979 . 

DISCHARGE, CUBIC FEET PER SECOND,WATER YEAR OCTOBER 1994 TO SEPTEMBER 1995 

DAILY MEANVALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN AUG SEP 

1 62 23 170 26 130 245 7 .8 73 53 13 12 12 
2 62 24 105 26 132 284 7 .8 120 72 13 12 12 
3 45 24 91 26 152 283 7 .8 151 107 13 12 12 
4 26 40 91 19 167 277 8 .7 151 107 13 13 12 
5 26 61 91 8 .3 169 274 9 .6 130 64 13 13 12 

6 26 61 90 11 188 271 10 117 11 13 13 12 
7 27 60 89 13 220 271 10 117 11 13 14 12 
8 27 59 89 13 217 280 10 116 12 13 13 12 
9 27 58 77 223 212 288 11 116 14 13 13 12 

10 28 39 63 337 139 318 11 244 17 12 13 12 

11 28 23 64 329 78 335 11 348 17 12 13 12 
12 28 23 145 326 78 332 11 373 27 12 13 12 
13 28 23 200 289 77 330 12 395 34 12 13 13 
14 49 41 197 233 77 325 12 413 25 12 13 13 
15 60 60 194 305 117 320 12 519 24 12 13 13 

16 60 60 129 387 307 219 12 584 37 12 13 13 
17 41 50 82 445 410 153 12 572 37 12 13 13 
18 22 32 82 479 412 153 12 560 37 12 14 13 
19 22 32 81 468 407 151 13 564 36 12 13 13 
20 23 32 81 458 401 133 15 558 36 12 13 13 

21 48 32 60 447 393 136 17 547 32 12 13 13 
22 68 30 29 435 382 170 16 458 26 12 12 13 
23 69 37 26 421 274 171 17 325 20 12 12 13 
24 67 46 26 324 192 171 19 223 13 12 12 12 
25 66 46 26 219 188 169 19 189 13 12 12 12 

26 66 46 26 183 187 167 19 121 13 12 12 13 
27 56 45 26 140 183 119 19 55 13 12 12 12 
28 31 151 26 84 188 80 52 54 13 11 12 13 
29 21 246 26 84 --- 68 75 54 13 11 12 13 
30 21 248 26 100 --- 59 73 54 13 11 12 13 
31 21 --- 26 130 --- 31 --- 53 --- 12 12 --

TOTAL 1251 1752 2534 6988 .3 6077 6583 541 .7 8354 947 378 392 375 
MEAN 40 .4 58 .4 81 .7 225 217 212 18 .1 269 31 .6 12 .2 12 .6 12 .5 
MAX 69 248 200 479 412 335 75 584 107 13 14 13 
MIN 21 23 26 8 .3 77 31 7 .8 53 11 11 12 12 

STATISTICS OFMONTHLYMEANDATA FORWATERYEARS 1980 - 1995, BY WATERYEAR (WY) 
MEAN 56 .2 104 156 177 215 188 120 130 65 .4 26 .0 25 .2 28 .9 
MAX 181 217 452 357 481 360 383 322 267 75 .3 61 .6 117 
(WY) 1990 1987 1992 1982 1994 1994 1994 1983 1989 1990 1994 1989 
MIN 20 .2 28 .9 16 .4 10 .1 81 .6 33 .5 12 .4 36 .7 12 .5 9 .34 9 .43 9 .49 
(WY) 1981 1981 1981 1981 1988 1988 1986 1987 1988 1988 1988 1984 

SUMMARY STATISTICS FOR 1994 CALENDAR YEAR FOR 1995 WATERYEAR WATERYEARS 1980 - 1995 
ANNUAL TOTAL 57246 .5 36173 .0 
ANNUAL MEAN 157 99 .1 107 
HIGHEST ANNUAL MEAN 173 1994 
LOWEST ANNUAL MEAN 58 .0 1988 
HIGHEST DAILY MEAN 1280 Feb 12 584 May 16 1310 Dec 4 1991 
LOWEST DAILY MEAN 5 .5 Jun 1 7 .8 Apr 1 5 .5 Jun 1 1994 
ANNUAL SEVEN-DAY MINIMUM 9 .8 Jut 7 8 .8 Apr 1 6 .7 Jut 16 1980 
INSTANTANEOUS PEAK FLOW 597 May 18 9000 Apr 4 1977 
INSTANTANEOUS PEAK STAGE 11 .43 May 18 24 .24 Apr 4 1977 
INSTANTANEOUS LOW FLOW .10 Oct 30 1978 
10 PERCENT EXCEEDS 463 319 294 
50 PERCENT EXCEEDS 60 32 48 
90 PERCENT EXCEEDS 15 12 11 
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CUMBERLAND RIVER BASIN 

03400800 MARTINSFORK NEAR SMITH, KY--Continued 

WATER-QUALITYRECORDS 

PERIOD OF RECORD.--Water years 1971 to currentyear. 
PERIOD OF DAILYRECORD .--
SPECIFIC CONDUCTANCE: October 1971 to current year. 
pH : December 1979 to currentyear . 
WATERTEMPERATURE: October 1971 to current year . 
DISSOLVEDOXYGEN : December 1979 to currentyear . 
INSTRUMENTATION.--Water-quality monitor since October 1971 . 
EXTREMES FORPERIOD OF DAILYRECORD .--
SPECIFIC CONDUCTANCE (water years 1972-77, 1980 to current year): Maximum, 561 microsiemens, Feb. 12, 1972; minimum, 49 microsiemens, 
Feb. 26, 1985 . 

pH: Maximum, 8.2 units, July 2, 1980; minimum, 6.2 units, Jan. 12, 1980, May 17, 1984, July 6, 1989 . 
WATER TEMPERATURE: Maximum, 32.5°C, Aug. 6,1982 ; minimum, 0.0°C, onmany days during winter months. 

DISSOLVEDOXYGEN : Maximum, 15 .6 mg/L, Jan. 20, 21, 1985; minimum, 4.6 mg/L, Aug. 10, 1994. 

EXTREMES FORCURRENT YEAR.-
SPECIFIC CONDUCTANCE: Maximum, 195 microsiemens, Nov. 10 ; minimum, 84 microsiemens, Jan. 19-20. 
pH : Maximum, 7.3 units, Oct. 12-13; minimum, 6.5 units, Apr. 27-28. 
WATERTEMPERATURE: Maximum, 28 .8°C, Aug. 24 ; minimum, 3.3°C, Feb. 8. 
DISSOLVEDOXYGEN : Maximum, 12.6 mg/L, Feb. 25 ; minimum, 5.8 mg/L, Sept. 24-25. 

SPECIFIC CONDUCTANCE, US/CM Q 25 DEGREES CENTIGRADE,WATERYEAROCTOBER 1994 TO SEPTEMBER 1995 

DAY MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN MAX MIN MEAN 

OCTOBER NOVEMBER DECEMBER JANUARY 

1 
2 
3 
4 
5 

176 
176 
177 
177 
174 

167 
172 
173 
173 
173 

171 
175 
175 
174 
173 

165 
161 
164 
169 
169 

154 
151 
153 
160 
159 

159 
157 
160 
163 
165 

154 
146 
139 
133 
137 

138 
139 
139 
124 
133 

149 
143 
139 
127 
134 

138 
134 
136 
136 
136 

134 
130 
130 
132 
132 

135 
134 
133 
136 
135 

6 
7 
8 
9 

10 

178 
179 
182 
180 
180 

170 
174 
175 
176 
172 

174 
176 
177 
177 
175 

172 
177 
190 
193 
195 

167 
165 
178 
187 
191 

170 
172 
184 
191 
194 

137 
141 
141 
145 
145 

137 
133 
137 
137 
137 

137 
137 
140 
141 
141 

165 
149 
137 
133 
133 

136 
137 
133 
114 
114 

142 
143 
135 
124 
125 

11 
12 
13 
14 
15 

177 
178 
178 
179 
179 

173 
173 
174 
174 
175 

174 
174 
176 
177 
177 

193 
187 
178 
171 
167 

185 
173 
171 
159 
161 

189 
178 
175 
163 
163 

145 
145 
141 
126 
129 

137 
137 
126 
114 
122 

144 
139 
139 
119 
127 

142 
146 
162 
185 
162 

114 
130 
115 
138 
123 

133 
143 
132 
169 
136 

16 
17 
18 
19 
20 

180 
180 
181 
178 
182 

175 
176 
176 
177 
178 

177 
177 
178 
177 
179 

165 
164 
169 
168 
170 

160 
161 
160 
162 
164 

162 
163 
165 
165 
167 

137 
133 
133 
130 
134 

129 
129 
126 
126 
130 

133 
132 
130 
129 
134 

146 
143 
147 
143 
96 

116 
128 
131 
84 
84 

132 
133 
139 
121 
93 

21 
22 
23 
24 
25 

179 
183 
180 
176 
191 

178 
175 
176 
172 
177 

178 
178 
179 
176 
185 

179 
180 
180 
181 
182 

166 
176 
173 
173 
174 

174 
178 
176 
176 
179 

138 
138 
138 
134 
134 

134 
134 
134 
130 
130 

135 
136 
135 
134 
134 

101 
109 
113 
113 
113 

96 
97 
109 
109 
109 

98 
104 
112 
112 
111 

26 
27 
28 
29 
30 
31 

194 
186 
160 
162 
161 
164 

186 
154 
150 
152 
151 
154 

190 
171 
154 
156 
156 
160 

182 
180 
180 
181 
161 

179 
175 
176 
161 
153 

179 
179 
179 
173 
155 

134 
134 
134 
134 
138 
138 

130 
130 
134 
134 
134 
134 

134 
134 
134 
134 
137 
135 

114 
114 
114 
118 
126 
118 

110 
110 
110 
114 
114 
111 

113 
110 
113 
115 
120 
114 

MONTH 194 150 174 195 151 172 154 114 135 185 84 126 



�����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

--- -- --

a 
7y y

x 

W W N NNN NNN NN N r r r rrO 10 W J 01 U mW Nr O 10 m J OI rrr r r
111 m W N r r

O lp W J 01 VI m W Nr ~ 
x 

W W N N N CJ r O lp m J Q1 N N NNN N r r r r
VI m W Nr O 10 m J 01 rrr r r

VI m W N r r
O lp mJ OI VI m W N r 

0 a 

U ~ Irrrrr rrrrr rrrrr rrrrr rrrrr rrrrr I mU Nmm mmm W W N N N N N NNN N N N N N NW N rrrr 1 01 O O Ov O~ 01 Ov N m m 01 W W W m J Jm m Ov Oo Oo 01 WO W uD up m O 
rVIJ 

IIIIrr rrrrr rrrrr rrrrr rlrrr rrrrrI I I 1 r r r O O r W m m m W lP VI 111 m m m W I NN r rrrrrI I I 1 w Oa O J N O m m N U N J m VI m m m w I O O T ~O ~D ~O VI lP 

_ I 
I 
r r r rr r r r r rW W W WW W W W W r m m W 0] W m m m m tp 

r r r r r r r r r rlp l0 l0 10 ~D 
r rr r rN N CJ r rO OO l0 10 

r r rrr r r rrr lD lp 10 10 10 
r r r r r 
r r r O O VI VI O 01 01 l0Q1 

I 
I 

I 
1 

I 
1 

1 
I 

HID O01lp 
r r r r r rr r r rO O O O O OO O O W 01-oN O mr WCDN 

r r r r r r IW m In o W N IJ J OOW 00 I 
r r r 
r r rN O1 N 

rrrrr r rrrr-VIVI Nr 
[zJI,b 
-A 

n 

W~p N 
pt 

Irrrrr rrrrr rrrrr rrrrr rrrrr rrrrrI m m m W W W N N NN N N N N NNN NNNN N r r r r rI O W Wrr O10JmJ rNrrN r W rOO rr W O W lplnmOO 
r 
N II 

1 
I II 

Irr rrrrr rrrrr rrrrr rlrl-Ir1 O r O O O O r NWr r m m VI m m m I r r rf 01r mm mN W V7NmmN mrOl W r r I O\J Vl 
rrrrr r rrrr mNTN W 

0 z 
d 

9 

r r r r r rUVI VI VI m u, to VI000100 
r r r r r rrr r r r r rrr rrr r rIn to m N m mmm m m m m mmm mmW m mOOm 001 JJ W W W W W WWW WW~OO~OI 

r r r ~ rVI m m mOOtOtOtOi 
rNN 

rrrrrr rrrrrN r rrr r r r r rrNJ OWJIJOI mm OOOOo 

rrrrrr m m m mW mN N N NW N 
rrrrr rrrrr rrrrr rwrrr rrrrr m m W WW WWWWW WW W WW W W W W W W WW W N N dD CD W ~D lP VI IO In In r lr r N rr r m m O mOO m 

r rrrrrr rrrrro r rrrrr moor01 WNrrWN r0101lDN 
r 

m mm a, intn~wm 
-rrr -mmmmm mmmmw wwwww mwwwr Noooln ~ammJJ wwmmcnVlutwr 

--r mmm mNrroo 
r r-- -.Hr III r rrrrrr rrorr 111W 01 mNm m W mObW 111 1 I 1 I 1 

r r rrrr r rr rr r r r rr rr r r r
H VI VI !P Vl mm m V1 VI V1 VI VI VI In N lP VI VI V7 VI Vl yt WNNrWO~ 10 NWWW O O O rr rN N N W 

r r r r r "-m m w m m V7 VI NN V7IO J J J J r rrIn V7 
r mN 

11 rr r r aNN N W N lJl V7 01 O 
rrrrr r r r rr rr r r rWWWWW W W m WW WW W W W TrrNb N m N Om Om m O m 

r rrrr rr r r rW W WNW NNN N N m W WbW l0 Vt O W 

rr w rrr rrrrr rr~rr rrrrr rrrrr rrrrr mmm mmmmm m m m m mmm m m m m m mm mmmmm N m lp WNr rmV7 V7 VI 01 ~ N W W Wmm m N W W W WW WWWWW aQ
nC 

rOJ 
IrrrrrI r N r N N I J r J N N 

rrI-+rr rrrrr rrrrr rrrrr rrrrrNNNNN N N N NN N N N N N N N N N N rrOO rN NOJJ m Ov OI W W W W 01 W O~ V1 N N N N ~O OO CD J r 

H 
rrrrrr rrl-+rr rrr r r rrl-+rr rr rrr rrrrrmmmmmm mmmmm mmmmm mmmmm mmmmm mmmmmJ 01 lP N NW V7 01 J J J J J O1 m J Ol ~ J ~ O~ Vt mm mJ J J Jm O1 

rNOI 
IrrrrrI N N N N wI O W NaDr 

rrrrr rrrrr rrrrr rrrrr rrrrr N N NWW W W W N N N W W N N WN N N N NNrrr lpJ mrN rrr m J JOO W b r01JmOl WN10m01 

N 
IrrrrrN VI Ul b m m J m 

rrrrr rrl-errVI VI to 111 to tr tr VI ll1 m J Ol OI (fl !n N J J N 
rrrrr rrrrr --r111 VI VI In lr I!1 V1 111 VI V7 N ~ m V1 V1 ID mmJW Ot Nmm W N N r O O 

rWJ 
r-r- --r r r r r r r r r r r o O O O O W -1-

-rrNN N r r"In O m O 
"HHHW Wrrrr rr~rr O O r N N N N N N NW w NN Ol m 01 J J OI N OI IO m CD aT VI 

VI 

N 
IrrrrrI m m m m vlI J 01 VI VI O 

rrrrr -rr rrrrr rrr~r rrrrrto to In to to In to to to to to to mmm mmm m m m m m mW W N rr mWW N r r O lD ID OD JJ O~ VI VI m W W N lP ~0m 
rrrrrr00 0000 ~ Ot -m 01 

r--00000IJ1 ll1 VI o . 
rrrr rrr r-H" -rr --oNmN mm m m NmN a. Wmm of 01 VI r J J 3 

m z 

r 
1r-rr rrrrr rrrrr rrrrr rrrrr IrrrrrI N N m V7 VI N VI In In In In 111 UNN VI VI to VIN VI lJl m m m m mm m mI r O 10 N W N m W No m OI NmN m W r r O OO ~ i0 m J OI OI OI OI 

r rm 
rrrrlrr rrrrr rrrrr r-- rrrrr rrrrr 
O O OOOr r r rO r rrrrO ~O OO r W N NrNr rr N N N J ~O to 01 Jr N O r 10 r ~"O- JOm J r J OmNW J O\ VI VI r 



�

--

~' --w 
YO ~O Cn J~ NNNNN N YC

N A W N Y O a0 m J O1 --YV7 Ya W N Y YO aO mJ O~ VI Ja WNY 30 -NNNN NNNNN NY-YO lO mJ~ Ut ,P wN N Oa0 OD J Oi ""-H YVI ,p W N Y O aO CO J O~ VI Ja W NY 
z 

J 
W 

O~ 
m 

I ~pi~01Oa
JJp1JO1 

O~O~~OaO~ 
O1 JmJJ 

pig TOI O~ 
JJ J JJ 

0~~~~~ 
J~O~ ~J 

O~~Tp~ p\ 
O~JJO1 J 

Oi~O~p1O~ 
JJJJJ 

J J JJJJJ JJJ JJ J J JJJ JJJ JJ 
W YYNNNN NYOOY YY YNN NN W W N 

JJJJJ JJJJ 
NNNN Y YYOOIp 

r 
T 
N 

Oa~O1mm 
~ 

Oim~01T 
~~J 

~OaOl01~ 
~OaM m~ 

01~O\01 O1 
M~mT ~ 

mTm~~ 
01TMT~ 

01 
~ 

J JJJJJ JJpa JJ JJJJJ JJJ JJ J JJJ J J01OI~m 
YHY~ F+OaDOF+ OOOYY NNNNN NNNOO OaDa0a0a0 

Oa O~O~O~~O\O~ O~ 0~~~~ O~O~ ~ O~O~ O~O~~ O~O~ 01O~T~ 01 T~~OiOi J I O~JJJJ JJJ JJ JJ JJJ JJJ JJ JJJ J~ JJJJJ 
b J J JJ¢1Q1 m JmJ W mab m a0 aO JOaJ Jab m0101J J JJJJJ N aDYYYY YYYYY OOOYY NNNNN NNNN b OOYON 

a 
OI 
Ov 

T O~ O1aO1~ -mm 
Ov J JJJJ J JJJJ JmfbmOl 

~m~ 
OoOVT010v 

~m~ 
O~OVOVOV O~ 

A~0101Ol 
O10vOtJOV 

-~ 
~ 
O 

i 
I 
I 

1~0JJJ 
" vOaDOYY 

J J J Jm 
YYY Y~D 

T0101JJ JJJJ J 
a0b a000 OI-+Y YY 

J JJ01 m 0101JJJ 
NYYm m m10000 

� Ow 

00 

O~ 
b 

I 
II 
A O~ Oi ~ O~ 
aO~Oablpl0 

01 Oa QI 01 a 
ba0a0mm 

O~ T 01 01 01 
m(b W mm 

01 O1 O~ O~ P 
JJJ J01 

O~ T ~ ~ ~ 
O~JJ10 m 

Q~ T ~O~ T 
JAOIJJ 

J J J J J JJ 01 O~ J J O~ 
Y Y YYNYO ~ IDOOb 

O~ O~ 01 01 01 
aOaDaDl0l0 

O~ 01 O~ O~ O~ 
aD~Ol0t0m 

O~ 01 Ol Ol Ol 
ba0mb m 

Ol 01 01 ~ 01 
OW bbb 

Oa 

Of 
11I 
OaO101O~01 0~O~01at01 0101OaTOl ~O~ 010101 T01O1~ T 
mml0mm Op ml- JJ JJJ -010101 01~~01 J 

0101O~O1T 
T-a01 

xra 
O~ J JJJO~~ 01 0~~01~ 
J OOYO1010 1010101010 

OVA TO~O~ 
m~ mmm 

X0101 ~~ O~~T01 T 01~~TO\ 
Wm JJ .1 JJ101O10 

Ol 01 01 0101 01 O1 Q~ A 
, 

01 01 01 
b mmQ)mmm b101010 W 

Ol Ol 01 01 01 01 01 01 01 T 01 T Ot 
W J Jmm mmm0m mWmQ)m 

01 O1 01 01 01 
mmlOl010 

J 
Y 

01 01 01 01 01 01 01 T T 01 01 01 01 01 01 01 01 01 01 J J J J 
J JJJJJ J JmmJ Jm mmb bbb b~ VOOOOO 

J JJJ J 
YOYNY 

r 
Oa ~ ~ 01 ~ ~ 01 ~ ~ 01 Oi Oi 01 Oi ~ 01 01 01 01 ~ ~ 01 ~ at ~ 01 01 01 01 01 ~ Oi 01 O1 01 ~ ~ Oi Ot ~ 01 ~ ~ 01 01 ~ ~ ~ ~ Oi 01 ~ ~ ~ ~ 01 J J J J JJJJ 
J JJJJODm 0J W O W J JJ J JJ JJJ JJ JJ WJ J JJJmm ~ J JJJ0101 pi pips JJ JJ Jm p mW~ lO~b 1p10000 OOOYO 

C1 
0 

01 T 01 01 01 01 01 T 01 F, ~ ?I 01 O, 01 01 01 01 01 01 ,-,,w mm m JJJJ JJJ J J pp W m m m ~, ~, 01 01 01 m pi JJ J 
01 01 O1 01 A 
JJJJJ 

01 
0 

I I I 01 01 01 01 01 01 Oi Oi 01 A 01 F, 01 A 01 ?I O, 01 - .1JJJ J J J JJ 11-M m m m m W , I 
m 

a\ , 01 A Oi A ~, F, m m J JJJJJ 

N Oi ~~~ 01 01 01 ~ 01 at Oi 01 01 O1 01 01 ~ 01 T 01 01 01 01 Oi ~ 01 01 01 0~ ~ 01 

C
L1CN 

01 I I 101Oi01 T~~Oi~ 01010101 ~a\~ 01T ~ 1 010101 TT 
01 J JJJJ J 0101JJJ ~~ A J J JJJ JOO 01010101 Ot 01JJJJ 01 I I JJJ J J~01p1 01~ T01J Q)0m W W m mJ J JJJJJ 

C1 
b 

1 
I 
01 Os 

~, 
Q\ A 

lOlOlOIOm 
01 C1 C1 

~, ~, 01 01 A ?I 01 
mm W WW Vpm bOpp 

01 01 01 ?I 01 ?I 01 F, F, A 01 01 01 01 01 
lOlblO mJ JJJJJ W mm JJ ~ 

A A , F, F, 01 OI 01 Oi , F, ?, A 01 01 01 ~, 01 a , F, O, 01 01 01 01 ?, 01 ~ 0 ~ T 
W J JJJJJ JJJJJ mJ JJJ JJJ JJ JJJJJ JJJJJ 

3 

T 1 ~ IOIOJm O mmGp W mmmmm mmm J01 0101JJ J JJJJJ A T01T0101 0101010101 0101 JJJ JJJ JJ 01J010101 J0101JJ 
nz 3 

z 



����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

--- ---

Q W W N N N N
H O l0 m J 01 

N N N N N 
Ill ip W N H 

N H H H r 
O 10 m J 01 

r r r r H 
Vl Ja W N H 

H 
O ID m J 01 Vl iP. W N r 

9 Q,e 
W W N N N N 
H O lD m J ~ 

N N N N N 
lP Ja W N r 

N r H H H 
O l0 m J Ol 

r r r r r 
Vl iC W N r 

r
O l0 m J Ol V1 ip W N H � e 

x y 
x 

J 
01 

1 
i 

1
1 
1 

I 
I 
I 

J J J 
" 
TiPOV 

JOIJ~OI 
r JOmlO 

OIOI VIipIP 

v0 Vl01bm 
IP ~P .JaJais 
OWO W .C .C 

ip 

N 
I 
I 
I 

W iP~G 
J W J 

ND\01lflN 
W OOiP01 

N
N 
111 

H H H H r r r r r r r JOO J JJJ Jm mml0 
r l0 N 'P H W m O m J N 

r r N N NVO10000 
m H ~P lP N 

N N N N N 0000 r 
lfl W a w N 

N N N N N 
rrNNN 
iG O H H H 

N N N N N 
rNNNN 
Vl W W r Vl 

w I I 
I 
I JJO, Inmo~tnw vlln,n~na ,n,~wwa 

1 
~ I wwa ~vltnvlln Cfl;~ ~ M 

to 
r r r r H H
In InI++Nl++rn 

HH H H H 
OIJJmm 

H H H H H 
mmcam~ 

H M H H H 
I~ww~o W 

H N N N N
Woooo 

N N N N N 
oorrr ~ ~_ 

W N O iG lD H ~ m m V7 H l0 V7 V7 IP Wm m p O W J W IP r W IP r ~ ~ W m W W VI m W m N m N r Ifl J IP J O N Vl IP W IG 01 N IP ~ T Ol m N J Ill W 2 

^C A 

In 
1
I 

1
I i JJJ olo,olalo, mv,cn,P,n au�n,o,c ,> i waa atntntntn 

~" 
Ixl 

r 
~ 

r r r r r r 
o, al a,o~o,a, 

r r r r r r r r r H
JJmmm ~om~o~oio 

r r r r N 
e~ow~oo 

N N N N N 
oorrr 

N N N N N 
rrrrN R1 

W 111 W H NlJl J N N O lJl N J T 111 in O O r O Vl O ~G l0 iP W ~~" N W O O W iC lD W iP VI H l0 N ~P at m m m O W N O O O O iP m l0 O 

rrrrrrIPNNNr N 
rHrrr
NNNr H 

r
N ID l0l0m m m Jmm JJ ml0 J JJJ JJ 

1
I
I 
r r r r H 
O H H H H 

H H H H H 
N N W ~ iP 

H H H H ris iC iP ~ ~P 
H H H r H
iP iP Vl Ill N 

H r r r r 
VI Ul N Vl Ill 

r r r r r 
Vl 01 ~ 01 O\ 3 A 

01 VO Vl m l0 m W Ja N J N lD m Ov O Ov Oo r ~ r W Vl vp l0 H l0 IO l0 01 m O\ O iP N m N 01 O O M W H O\ W r O\ m J Vl l0 Ol W 

Z 
01 rrHHHrrH rH r H rrrrOOIDm mmmJJ JJ JJ J 01J JJJ JJJJJ ~3 3_, rO I 

rrrrr
OOHOH 

rHrrr HHHHH Hrrrr 
rH N W W W W W W W W W W W W 

rrrrH
~PIPIP~C~P 

HHrrr
iP~~GiP V1 

l0 JN N OOr OlOiP Jl0 01OlNmm Ul W rH W l0 Vl JJlO JiCIP 01N (~ '~ r H ~OmN NO\NOU7 W NiP 111J JN01J10 "PmIJIJIp m01 W I71H i~" z 

y 

N H N H H H 
HHHHHr rrrrH r H O IO rO \O m m m m J J J J J J m m J J J J J J 3

Ifl 
HW 1 -H- rHrrr

O O H r H r N N W W 
HHHHHW W W W W rrrrr

IP W iP IC IC 
H"HHH
I11 VI VI Ill N 

HHHHH
N N V7 V7 Vl Ib 

N m~OOOl0110 iP01r~m 1-" N .Oww I-+JIll .llm . 011-H W l0 mU1111J W J wm W HIP JOOliPlO JO~m mm OIONiG N W OO P W W H W m 

y 

m I ~ V7 Vl J J Ol W ip 01 J O\ m J Ja J l71 A Ov Vl ~ J J J IHJI 01 Alrfl Or1 HP ~ ~' O J J J J J J J J m m m m m m m m lp m l0 l0 O O O b O m m m m v0 O 
r m J H ~P Ol H J N lP iC O H Ol b W J ~ W N Ja IO H ONO J Vl W in Ilt of H In r J lr ~ Ol m O N iP Ya 01 Ol m m O m Ol m W 01 ~ IJI iC l0 J J to VI H O 

H 
0 

I 
1 
H H H H r 
.cwww 

H r r H r 
wwww~n 

r r r r r 
aswaw 

H H r r H 
rNwww 

r r r 
-wNH1~o -

r r r r
r~NHHH at 0101 OIOITOI OlJ JJJ Jmm mm mmmb l0 lOIOmmm mm mml0 

d
CC n 

l0 ~ W H W W W w O1 A r O O ~O O O l0 r O Ja J O ll7 H O l0 VI Ol V1 01 
r 

z N Ill W 111 ll7 N ~ Ol N N m 01 m N iC 01 ~C N iP m r H ~O W ~O Ill VI VI I71 l0 ~O W 
m 

z z 
b 
A 

C 

H 

N 

I 
I 
~ H r r r

iC Vl 

Ohm W J O 

r r H r r 
Ja W W A 111 

w Vlmm W 

r r H r r 
Ya VI V1 IP ~P 
JJJa W J 

r r r r r 
W ~P IP Ja ,p 
i0 rNN J 

H H H r H 
Ill ,p W N N 
H W mml0 

H H r H H 
N W W N N 
IOID~c mm 

m 
W 

o,molo,olo, JJJJJ 
mm mmJm HW J1p10 

mmmmm mm~o~~o 
H W 11101 lPOVNWG 

H 
o~o~o~m 
HJ W JaA 

mmmlnlo 
~OlbNm 

R7 
H 
O 
H 
Crl 

HJ rrHHHrOl J J J J J r HHH
J J A 01 01 rrrrr01 01 01 a\ O1 rrrHH H r

01 Ot ~ 01 a\ 0\ Ilt N IJ1 lP 
H H 
N N NV1 IP 3y 10 Vl V1 01 01 01 01 Ot J J m m l0 l0 m m m J 01 01 V1 Vl Ya IP Vl VI VI VI Ot A J J 

J 10 W 01H ~ J IPHmJ10 01J01 W H r NNN W N01 mm~ NO01~m >S 01 J1DwwHN l0 W mO01 PTT TO mNrNO mAIPJ W miPAr W 

r~P r r r r r rltl l71 m 01 Oi Ol 
r r r r r 
O1 a, 01 01 Q\ 

r r H r r 
~ 01 TOl Vl 

H r r r H 
111 111 Vl I71 Vl 

r r r r H 
In In Ya IP Ya 

H H H r r 
iP ~P iP A IP Vl VI Ul T V1 01 ~ 01 J J m m m m J Ol 01 VI 111 Vl ,p ,p ,p iC Ja W W Ja Vl Ol T 

-W N N N W Ol W N W W -0H Vl Vl VI lp J J O O 01 m Ol 01 " M Ol iP J N lu u0 H Vl H W J N a\ 0 OWN Ov m Vl J N 0 I> ~ N O Oo J J J b H lD 
'4 

' 

H 
lJ1 
"HHHHH 
Ol Ol Ol Ol 01 01 

HHHHr
J 01 01 01 01 

HHHrr
01 01 01 V1 

~-
Vl N 01 01 

rrrrH
Vl lP l71 !P iC 

-HHH
iP N IP x

CL 01 Vl VI 01 A 01 01 01 J J m m m m m J J 01 Vl W ~ 3- Ill IP iP 01 M 01 J 3I17 
l0 O Ol m O\ J 1p O m 01 Ul lP iG W N N m 10 10 H H O 01 N r r 10 m J O 10 J ,P IC J O N O W ~ b N m W 10 10 Ja H V7 - J -al V-M- M O W J 1-H 



����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

W W NNNN r O 10 W J ~ N N lP IP NNNW N r Nrrrr O10 WJ~ rr r r rIn Ip W N r rO10 W J 01 In ,p W N r a,e -~ ~ ~ --"w NNNNN Nrr rr -Hr r r O 10 W J 01 In IP W Nr O 10 CD J O1 V1 IP W Nr O 10 W J ~ N b W N r 
x 

10 
01 

101010101010 
01 01 V1 VI V7 W 

1D1D10 W W 
r N O W 10 

WWWWW WW W W 10 
J Vl 01 JW 10 J W J r 

WW W 00¢1 
W Ol 01 T Ol 

W W OO W W 

W Ya W W N 
' N 

W 

W 

N 
V1 

10 

I 
I 

NNNNN NNNNN NHN rrin In V1 1n In in in iP NN O W O 10 10 
. . . . . . . . . . . . 
In 10 171 VI r 10 10 J W W IP W O W W 

NN-N NNNNN Hrrrr 
O rW W 0 rO r 1O r 10 JJ 01 J 
.NN lp W 1p r 10 ~P W O iP Ol iP 01 W 

W 
O 

b l0 b l0 b l0 
N W N N N O 

W W W W W 
1D b W J 01 

W WW W ?1 IP Ja W W {n 
W ?1 W W W 
In IP IP ,p ,p 

W W W W CD 

In ,b W ~ iG 
W W W W W 

W rrr O 
W 

W 

rIn 
W 

I 
I 
N NNN N rrrr 
J 1p 1p tp J 

N N N Nr rr r r r rrr rr rr r r r rrrrr rr W W W JJJ JJJJJ JJJJJ 0701011nA 
V1 171 O O IP NN W W - O NW NJ JW In N 0 M01 NW 0 

z m 

W 10 lp 10 b 10 10 10 10 W W W W W W W W 
J W 111 W WWN OO1p WJ a\NNOl01 

W WW W W 
TQiAN01 

W W W W W 
~ NtIC,p 

W W W W W 

IPNNNr 
[L 

O 
F` 
~ 

r 
V1 

N 
r 
lp 

N 
I 
I 
N NNNN N N N N N N W W W W N N N r O 
JWWWO Jln N111r 

r r r r r 
W W W W W 

b111~ X01 
r rr rr rr r r r 
W W J JW W W 10 W W 

rAb WO JWN W IP 
rrr rrJ JT O\ 
JOJNN 

z 
d 
y 

O i1 00000 0000 o o0000 00000 b 10000 00 O1D10 O r N NNN NNN N NNNN NNN N N J JJJ 01 01 J J 01 01 J In J J 01 01 T NNNNN NN NNN01 01 01 01 01 01 N VI In In N N NNN01 U1 Vt Ja ,p 
W J V1 ~WW WJ~Nr ID 111 N ~ W ,p WNrO 'd WO NT OO O W 111 ~ J JNN W W In In ~NO 10 In w 10 V1 W 10 N ~ w ~ O J l11 Nb 111 r r W 111 

V 
z 

~ 
O 

I r r rrr rrr 00000 000~oio 
V1 iP W V1 ,P ,P IP O 10 W 

-H r r00000 00101010 e101o~10 
r r OOr N O 10 W W J 01 JW W 

1010101010 
J J A In O 

$ ~ 
~. 

x _ 
z 

0~1� N NNNN- NNNNN N N NNN N N N N N N N N NN NNNN Nr wW W wW w WWWW W wNwww wNNNN rrrrr rrrrr 
~ l0 b J J 01 ~ 'P IP VI W J iP 10 W In W VI W 01 IC iC O\ lP In b b J J ~ iC J 

C 

a 
rO 
r 

II r r r r rO O O O O 
T l71 Ya 01 aT 

r r r r rO O O O O 
~ 111 W O O 

rrrrr r r rOOOOO O O 0 10 10 
NWrNN WN O 10 10 

r10 1D 10 O 1D 
W J 10 O 10 

b 10 10 10 10 
10 W W A W 

,~(ti 
~ 

~ ~ 
~ 

NI~ 
N 

-N NNN NN NNN N NNNN N N N N N w N N N N In lJl In ,P IP In Ya ,P p to Ja ~P ,P ,p IP Ya Ja iP W W W W W 
N O r W W O WJ lJ7 J J r JJIP VI J IP N N b N r r W IP 

NNN N N W W N N N 
41 r W VI J 

rr rrrrrrrrrrrr r r r rr r r r rr r r r rrr r r rr r rr r r r ro 0 0 r r r r r -Hrr0 0 0 0 0 orrro x O NW -N N N N W J JJ In 01 N N NNN NNN N N W W W W W JW J J W NNNNN NN N N N W JJ 01 01 T .P V1 171 NNNN N01 J 01 JW 
W JJJJWV1 ,P WrNN r N O Or O O 10 W J V1 01 J J W 10 rOO 10 ~ W r 10 J 10 10 W Ul W In VIA rN J 1D O O 01 WW In Vl O W r W WN10 br 

r rr rrrr rrrrr r r r r r o rrrrrr rrrrr rroro 
W 171 In 171 171 ,P W rOOO O 0 0 10 0 10 

r rrrr r r r rr rr r rr00000 00000 00000 
10 10 01 V1 ,p W W J WW 10 W Ol 

~ A~ 
~,
G1 
SsJ 

Z 
~ y 
O
(A 

N -NNNN N N N N N w ~~~~~~ 1nv11ntntn 
N 01 IP NN In !n W W o Ol W 

N N N N N cnvltntn~n 
U7 IP IP O J 

N N NNN NNNNN NNN NNaawww wwwww wwwww 
WOW0\171 IP N VI w 10 J W 01 W W 

Y 

ti 
Z 
~ 
A 

O 

r r 
O 

rrrrrr rrrrr rrrrr rrrrr rrrrr rrrrrrrrrrr rrrrr rrrrr rrooo 00000 orroo 
~MTwm" W rOrr 0r00o OOJJ01 IP Om~ W 100010 W 

,~,to N -NNNN NNNNN NNNNN NNNNN NNNNN NNNNN cn vlv1v11nv1171 ololmolrn a,a,~Mw ~Wln- --l-
Ja WJ 01010 W X01 WJ01 O W 10 r10 JNr Jln 1nr10rJa 1p10lnIP W 

3: OM 11 
tri 

10 
U 

rN rrrrr r r r r rr rrrrrr rrrrr -Hr" rr r r r r r r r r rr r r rrrrrr rrrrN NNNNN Nrrrr x -NNN N NN NNN NNNN N NNNNN N N NNN NNNNNJ I W W W IP W WN NWiP IPOi V11P b 01010\0101 0101JJ J J JJJ01 
iC 1p WJ01J01 01,PNN r OrrN W IP01 W 10r W IDS W J rJ 1pJ171 N W W 10rr W 10 JlJ1r WW In 10 W , WJWJW IJI W rOr ON OOJ 

_ 

r rrrrrr rrrrr rrrrr 
O r rr rr r rrrr O O O O O r rrrrr rrrrr rrrrr r rrrr N Nr rr rr r rr C~ ' 

NO II N NNNN N N NNN M MNO OOr r r r r r W WN N w W NNNNN NNNN N N N N NNW Ya W IP W IP WWWW W W W W 3 
J W 01~PiPInIP ~rOO10 JJ1010r OIP01 W 10 r OJrN Ol VI01 W W 

K 
VI l71 J10NIP JInNJ W r In10 J1p 10r10r J NWWiPiP In W r10J z 

r r r-Hr errr r r r r r r r r r r rrrrrFor rr ~- """HI rrr r rrN NNN r r r r r r r NW 
I(I N N NNN N N NNN N N N N N r r r NN N N r N W W IP IP IP IC N N N N N IP VI IP IP ~P N N NNN N N N N N V1171 IJ1 IP IP iP iG ~ V1 171 

In W J 01 V1 01 Vi In W r N O 10 10 O O N W lJl J W O NNr ~ 01 W 01 J 01 .P 1D W W 10Nr Wr 10 W J 01rOrr JOOWO T OOOWl0 10 W W N 



�������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������

loca~ullo aamNm mN .-INN NoNim mcao .i mcmerm m nnr n1nlnlnc c'+mrm mnm~o~o mmmo W Ne~ooio N 
aw mmmmm mmmmof mmmmm mmmmm mmmmm mmmmmm m rrrrr rnrrr n~l Inme~e wee mrrnW1 r 

aw 
1n m m 171 V1 m N .i N N N O O O N Om O rl O N li N m o, O N 1 l 1n O .i If1 W W N m VI 1f1 Ifl a If1 m N N .i n 171 In 10 10 171 1 1 .1 N N m m m .i r If1 W m mz 
Ov tT Ov O\ T Ov Oo Ov Oo Os 0+ Os Oo Oo Oa m ~ Os Oo Oo Oa OW m Ov Ov Ov O\ Oo Oo Os m ~ r n [~ r r [~ P h h t~ t` b b b b b b b b 10 lp 10 If1 lf1 171 tD b r r [~ I Vl 

w 

r In 1n 1p r al a
1!

al o m m li m m 1n N 1V el i m 7 to li N a to n r m o 0 1r m o 0 o 1m 1, r m r to sn .-i .-I 1V o
Cm
o m r to to u1 N 7 0 1n fA .-I 1 l o 

mmmmm mmmmm mmmmm mmmmm mmmmm mmmmmo o rrmmm rrrnr rnrrn rlorlolo to lolmpm m W r W W n m
.i 

1 

a 

.i N 1v r om am 01 r r to r r r co W 10 171 nt m m 1V (V (V (V .1 0 .-I m In 1o 1a m r r to a 7 vl vl al m o o m m m o N m m - m 
w oo~ mmmmm mmmmm mmmmm mmmmm mmmmm) m rrrrr err rr- 11111 1111 lorrnrr r

1 1f .-I a .i 
1 1 1 1 1 1 1 1 1 1 1 1 

. .l 
m 0 1

171 W rr1p1Db 1D1Db 1~1D lnrlN N N Om omvmO171I~ m
y 

a 71nNrl IN NNm r1r1n 1o 1a r m o .1 I 1nO z 
mmmmm mmmmm mmmmm mmmmm mmmmm mmmmm) m p r rrrr rrrrlo uoelo 1 e tom~rrn e 

U a 

v cloo .-1 mm mmr mmooo rlolnal In awwloN .-INlnlo'la 10 .-I .-Immm mlonnr cmm 
C) C) O o 0 0~ O~ 0~ O~ 0' O1 M* C'J o o 01 1~ O; (~ 0~ O ; 0~ 0~ O'~ O~ I o m m (` r h r r I` r r n n r r r n r r m 

h 

2 c a1mmN .-I .I color ccolno ~rcm .-I r m7NNI mmmmmo m In 777N mlnlnr1o 1o1or r 1o 1o1nlnaa NNmvm r mmmmm In 
w .-I,-1 .-I .-I .i .ti .y .1 .-1 .-I .-Irlf+ .-11-1 rlr+ .yti o 00000 mmmmmo o n r rnr nn rrr rrr rr rrrrr rrr rr r rrnr r r 

o ~ 
W
0.1 3 x 

MMMNO ooomln NNmcm c"Omo lnmmom Wrr- r a -oo .-1 .-+c1nm -mm mNN .+ mmm~N m~1n-m m 
-- .-1,-I,1 .-1,-I .-1,-1-H .y .-1 .-100 ommom mmmmmm m ^ n .rrr rn rnn nnr n r rrn rr 101010 . . rn rrnr toH,1,1,1,1 ,1rl H ti .1 H ~ H .1 ,1 ,1 .-1 .a '-I .-1 .-1 

00
00 1n 1n 171 C I:V tN N 1r w m to 1o to to vl In 1n e m .i N m m c 1 l .-1 0 0 om of m m m W r r 1n r o In .-l om O o .-I .i o i o m o. m to n m m l- N n1 N 1V (V

1!
m

i 

O .-1 .1 H -H H . ~~ .-i _i- .i .~ H,-i Hoooo oooa,o,o .-i r rnrr rm rmr mmm m W W corn r rrrrm mm W mmm mH N N H rl ,1 .-1 .1 .1'-1 rl .i HH H .i . H .1-H ~IH 
C 

Q 
z 

m r 1o vl m .i .a c N N m w In N a .y .i ri m o II om N In .i 0m 1 .1 o c nt (V fV .i m m m om o 0 o N ,i o o m m 1n to a1 1I o m 1n 1o a1 1n c 1n 10 1n 
H N .i .i .i NNN I N NNNNN NNNN .i NN .iNN Na-Iv-1 I I N mmmmm mmmmm mmm mm mm W W m W W mrr rrrrr I

I m m
N .-1 rl rl rl .-1 .1 e-I I N NNN N .i .1 .i rl .i N ~-1 .i rl .a rl .i rl .i I

I 
1
I 

I 
.~

I 1 

wr z 
.7r r 1n c r O. m N N N N (n m r. O .i m m m. CI m m 0 0 m In m m . -, m N .i r1 1D I0 1p v W r W .i 10 1D m 10 1D 1fl sty m m to In m N .i .i .i .i N Wz a .i .i .i a .i N rl N 1 N N N N N N NNNN N .N N NNN r1 N N 1 1 N mmm m W m W m W m mmm m m m m m m m r r n n r r n n n n 1 r 1f1

CG - - ~ H .1 Nw I I I 1 1R . 
I0m m [n m 0 .-I N N 1V N 1~ I c m N N I N 1 m nl 0 f~ 1D N 11n Ip 

Ip 171 m m m m N m m N m C N C~ O O m m m Vl V~ N N --mmmm 1 Ip 
-- NNN I N NN N N N N N N NNNNN N N - 1 N N
N N .i .-i rl I 2 N-1. Ha rl .i .i .i .i .i .i .i .i .-I N rlH I I 1 H mmmmm mm mmm mmmmm mmm W W W W mmm mnr rr I m .i 

m x 
z�E

,1 Nmcul lormmo .-INmcln lonmmo ~-+Nmcvl lormmo,i Z .iNmcln ~r mmo ,iNmalul er W coo .iNmaln lormmo .+ 2
. a 

.i .-I~-iH .-IH NNN .i N NNNNN NNNNmm rl NtiN NN .i .-IrINN NNNNN NNNNtr~ m 
g 



���������

169 
CUMBERLAND RIVERBASIN 

03401000 CUMBERLANDRIVERNEAR HARLAN, KY 

LOCATION.--Lat 36°50'48", long 83°21'21", Harlan County, Hydrologic Unit05130101, on left bank 10 ft downstream from bridge on State Highway 840 
at Loyall, 1.6 miupstream from Fourmile Branch, 1.8 mi west of Harlan, 2.3 mi downstream fromconfluence of PoorandClover Forks, and at mile 691.9 . 

DRAINAGE AREA.--374 mil. 
PERIOD OFRECORD.--March 1940 to current year. 
REVISEDRECORDS.--WSP 953: 1940(M). WSP 1173 : 1947(M). 
GAGE.--Water-stage recorder. Datum ofgage is 1,140.10 ft above sea level. Prior to Nov. 4, 1941, nonrecording gage at same site and datum. 

REMARKS.--Estimated daily discharges : Feb. 9-10, 14, 28, Mar. 3-6, Sept. 26-30. Records good except for periods ofestimated record, which are poor. 
Flow slightly regulated by MartinsFork Dam(station 03400798) beginning January 1979 . Specific conductance and temperature measurements made in 
conjunction withdischarge measurements are published in the miscellaneous water-quality data section . 

DISCHARGE, CUBIC FEETPER SECOND,WATERYEAR OCTOBER 1994 TO SEPTEMBER 1995 

DAILY MEANVALUES 

JUL AUG SEPDAY OCT NOV DEC JAN FEB MAR APR MAY JUN 

97 441 113 97 438 137 843 2070 360 470 362 253 
140 472 121 101 279 142 808 1500 340 914 530 199 

3 123 92 236 129 838 1190 325 845 528 170 113 42 
404 92 84 234 121 2670 1020 315 744 419 159 82 

74 405 83 105 299 85 1940 950 302 711 390 148 

396 80 121 314 338 1270 1480 287 611 290 141 72 
79 547 79 120 296 2580 1060 1830 283 545 270 136 
91 518 77 115 278 1200 903 3150 277 503 251 127 

9 89 110 262 797 760 2990 269 607 243 120 83 41 

10 95 124 357 858 650 2130 257 1530 242 132 77 39 

11 87 104 1010 771 553 2120 241 2270 263 136 81 40 
12 83 88 650 954 478 2430 304 1570 530 113 92 51 

13 91 83 604 940 429 2240 346 2170 494 102 83 50 

14 100 81 510 933 390 1860 294 8340 347 112 70 70 
15 130 104 456 7160 4000 1500 277 4910 272 101 65 66 

16 129 117 406 6530 6270 1200 271 2870 259 96 58 55 

17 119 122 319 2770 3660 926 272 2170 240 104 55 101 

18 85 101 303 1880 2400 814 279 1840 224 118 55 94 
6819 90 90 282 1490 1800 732 262 5940 212 104 96 
5820 110 90 263 1480 1480 691 302 3060 238 87 95 

74 6521 105 87 252 1250 1330 1120 477 2050 314 82 
81 64 13622 133 88 201 1090 1140 1050 531 1560 283 

58 17723 170 86 186 1010 1000 977 504 1160 254 98 
24 180 90 175 875 809 858 1130 894 272 111 53 119 

25 151 97 167 664 737 753 1010 742 246 99 49 90 

48 8826 136 96 161 586 699 692 802 665 212 124 
47 11027 126 166 153 534 713 657 641 493 188 123 
48 9628 107 1080 147 571 2490 537 540 466 168 112 

29 83 814 144 976 --- 486 504 428 156 86 46 86 
7530 77 543 141 1050 --- 446 476 400 198 78 45 

31 79 --- 136 964 --- 420 --- 369 --- 72 43 --

TOTAL 3323 5196 9659 40865 42120 40819 12478 51847 8895 3724 2233 2132 

MEAN 107 173 312 1318 1504 1317 416 1672 296 120 72 .0 71 .1 

MAX 180 1080 1010 7160 6270 3150 1130 8340 530 253 140 177 

MIN 77 81 136 85 390 420 241 369 156 72 43 39 
.19CFSM .29 .46 .83 3 .52 4 .02 3 .52 1 .11 4 .47 .79 .32 .19 
.21IN . .33 .52 .96 4 .06 4 .19 4 .06 1 .24 5 .16 .88 .37 .22 

STATISTICS OF MONTHLYMEANDATA FORWATERYEARS 1940 - 1995, BYWATERYEAR (WY) 
217 127MEAN 180 453 914 1179 1347 1453 1034 733 383 311 

864MAX 1129 2004 2704 2767 3259 4148 2771 2003 1789 1414 1202 

(WY) 1990 1978 1992 1974 1994 1963 1977 1984 1989 1941 1942 1989 

MIN 9 .00 25 .8 43 .6 63 .5 105 334 211 119 76 .0 21 .4 40 .0 14 .3 

(WY) 1954 1954 1966 1981 1941 1988 1986 1941 1948 1944 1951 1953 

WATERYEARS 1940 - 1995SUMMARYSTATISTICS FOR 1994 CALENDAR YEAR FOR 1995 WATERYEAR 

ANNUAL TOTAL 370411 223291 
ANNUAL MEAN 1015 612 691 

HIGHEST ANNUAL MEAN 1130 1994 

LOWEST ANNUAL MEAN 293 1941 

8340 May 14 33900 Apr 4 1977HIGHEST DAILY MEAN 18700 Feb 11 
39 Sep 6 5 .0 Oct 9 1953LOWEST DAILY MEAN 61 Sep 30 

ANNUAL SEVEN-DAY MINIMUM 74 Sep 24 42 Aug 31 6 .7 Oct 7 1953 

INSTANTANEOUS PEAK FLOW 13100 May 14 64500 Apr 5 1977 

INSTANTANEOUS PEAK STAGE 13 .12 May 14 30 .20 Apr 5 1977 

INSTANTANEOUS LOW FLOW 3 .0 Oct 9 1953 

ANNUAL RUNOFF (CFSM) 2 .71 1 .64 1 .85 

22 .21 25 .11ANNUAL RUNOFF (INCHES) 36 .84 
1500 155010 PERCENT EXCEEDS 2440 

50 PERCENT EXCEEDS 300 254 327 
73 5390 PERCENT EXCEEDS 94 
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CUMBERLAND RIVER BASIN 

03402000 YELLOW CREEK NEAR MIDDLESBORO, KY 

LOCATION:-Lat 36°40'05", long 83"41' 19", Bell County, Hydrologic Unit 05130101, on left bank 35 ft downstream from bridgeonU.S . Highway 25E, 1 .2 
mi downstream from Browne Branch, 4.6 mi north of Middlesboro, and at mile 11.4. 

DRAINAGE AREA.--60.6mi l. Area at site used prior to Oct . 1970, 58 .2 mi and at site used Oct. 1, 1970 to Sept. 30, 1973, 62.8mi. 
PERIOD OF RECORD.--August 1940to current year. 
REVISED RECORDS .--WSP 953 : 1941(M) . WSP 973 : 1942(M) . WSP 1436 : Drainage area. WRD KY 1969 : 1965(M), 1967(M) . 
GAGE.--Water-stage recorder and crest-stage gages . Datum ofgage is 1,097 .99 ft above sea level. See WDR KY-90-1 for history of changes prior to Sept. 

30, 1973 . 

REMARKS.--Estimated daily discharges: Feb. 4-14 . Records good except for period of estimated record, which is poor . Occasional regulation from Fern 
Lake. Specific conductance and temperature measurements made in conjunction with discharge measurements are published in the miscellaneous water
quality data section. 

DISCHARGE, CUBICFEETPERSECOND, WATER YEAR OCTOBER 1994TO SEPTEMBER 1995 

DAILYMEANVALUES 

DAY OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP 
1 8 .3 29 32 21 83 282 59 75 53 47 44 6 .4 
2 8 .2 20 26 23 99 192 56 148 149 23 35 9 .6 
3 8 .4 16 22 20 117 161 53 102 83 19 11 6 .8 
4 8 .5 15 42 19 200 134 51 89 55 17 8 .7 6 .0 
5 7 .8 14 99 15 150 154 47 90 45 16 8 .2 9 .5 
6 7 .5 14 82 145 120 353 46 71 38 15 8 .6 6 .5 
7 7 .9 16 58 434 90 364 44 62 86 15 11 5 .9 
8 8 .7 15 45 193 76 1420 42 55 61 13 12 5 .5 
9 16 13 38 127 66 632 41 259 45 12 11 5 .5 

10 16 14 199 96 60 355 38 427 35 17 44 5 .5 
11 11 15 308 120 54 299 34 360 51 22 17 6 .0 
12 9 .6 14 136 293 50 247 60 204 104 13 11 12 
13 21 14 91 199 46 202 48 224 66 12 8 .6 7 .7 
14 16 15 69 240 42 166 39 1370 47 11 7 .9 11 
15 12 14 56 1060 1150 140 36 629 36 10 7 .0 7 .9 

16 12 15 51 1030 1210 122 34 266 32 9 .7 6 .5 7 .7 
17 11 14 57 371 563 107 42 179 27 10 6 .0 41 
18 11 13 49 213 307 94 43 136 24 15 5 .5 14 
19 24 13 42 178 212 86 36 166 24 9 .6 5 .5 8 .2 
20 24 13 37 196 166 100 39 108 25 8 .7 5 .5 7 .2 
21 17 17 35 147 150 272 96 87 24 8 .4 5 .5 15 
22 15 17 33 123 121 174 69 73 21 8 .3 5 .3 49 
23 18 15 33 107 111 148 70 64 33 8 .3 5 .3 25 
24 17 13 31 92 102 121 126 56 28 8 .4 5 .3 13 
25 17 13 28 79 90 103 104 50 30 8 .7 5 .3 11 

26 14 14 26 74 84 92 88 45 38 10 5 .3 22 
27 13 74 24 68 93 95 77 42 23 8 .7 5 .1 16 
28 13 366 23 88 438 81 67 64 19 7 .9 5 .3 10 
29 13 80 22 100 --- 73 59 48 18 6 .8 5 .5 8 .6 
30 14 45 21 93 --- 66 65 41 22 7 .6 5 .2 7 .6 
31 15 --- 23 87 --- 62 --- 33 --- 17 5 .1 --

TOTAL 414 .9 960 1838 6051 6050 6897 1709 5623 1342 415 .1 332 .2 367 .1 
MEAN 13 .4 32 .0 59 .3 195 216 222 57 .0 181 44 .7 13 .4 10 .7 12 .2 
MAX 24 366 308 1060 1210 1420 126 1370 149 47 44 49 
MIN 7 .5 13 21 15 42 62 34 33 18 6 .8 5 .1 5 .5 
CFSM .22 .53 .98 3 .22 3 .57 3 .67 .94 2 .99 .74 .22 .18 .20 
IN . .25 .59 1 .13 3 .71 3 .71 4 .23 1 .05 3 .45 .82 .25 .20 .23 

STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1941- 1995, BY WATER YEAR (WY) 

MEAN 25 .1 77 .2 167 210 237 255 176 119 64 .8 53 .0 35 .6 20 .0 
MAX 155 416 609 551 677 610 551 539 298 345 197 109 
(WY) 1978 1974 1991 1974 1991 1975 1977 1984 1989 1967 1942 1982 
MIN 3 .05 5 .35 7 .34 14 .4 14 .9 47 .6 34 .9 17 .2 13 .8 4 .26 6 .00 3 .02 
(WY) 1954 1941 1966 1981 1941 1988 1986 1941 1988 1944 1951 1954 

SUMMARY STATISTICS FOR 1994 CALENDAR YEAR FOR 1995 WATER YEAR WATER YEARS 1941 - 1995 

ANNUAL TOTAL 69051 .1 31999 .3 
ANNUAL MEAN 189 87 .7 119 
HIGHEST ANNUAL MEAN 219 1991 
LOWEST ANNUAL MEAN 49 .5 1941 
HIGHEST DAILY MEAN 5000 Feb 11 1420 Mar 8 7000 Apr 4 1977 
LOWEST DAILY MEAN 7 .5 Oct 6 5 .1 Aug 27 1 .2 Oct 7 1952 
ANNUAL SEVEN-DAY MINIMUM 8 .1 Oct 1 5 .3 Aug 25 1 .6 Sep 17 1955 
INSTANTANEOUS PEAK FLOW 2650 May 14 11700 Apr 4 1977 
INSTANTANEOUS PEAK STAGE 11 .87 May 14 23 .35 Apr 4 1977 
INSTANTANEOUS LOW FLOW .00 Sep 26 1952 
ANNUAL RUNOFF (CFSM) 3 .12 1 .45 1 .97 
ANNUAL RUNOFF (INCHES) 42 .39 19 .64 26 .78 
10 PERCENT EXCEEDS 379 197 254 
50 PERCENT EXCEEDS 42 36 45 
90 PERCENT EXCEEDS 14 7 .9 7 .6 
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