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Water-Data Report 2011 

11173575 Alameda Creek below Welch Creek, near Sunol, CA 
Alameda Creek Basin 

LOCATION.--Lat 37°32′26″, long 121°51′19″ referenced to North American Datum of 1927, Alameda County, CA, Hydrologic Unit 18050004, unsurveyed, in 
Valle de San Jose Grant, on left bank, 0.3 mi downstream from Welch Creek, 4.0 mi southeast of Sunol, at bridge to entrance at city of San Francisco 
Water Department Filtration Plant. 

DRAINAGE AREA.--149 mi². 

SURFACE-WATER RECORDS 

PERIOD OF RECORD.--October 1999 to current year. 

GAGE.--Water-stage recorder. Elevation of gage is 300 ft above NGVD of 1929, from levels. 

REMARKS.--Records good except for estimated daily discharges, which are fair. Flow regulated by Calaveras Reservoir, usable capacity, 96,800 acre-ft, 
3.7 mi upstream from gage and by diversion dam on Alameda Creek, 5.5 mi upstream. Dead storage, 3,200 acre-ft. Flow is diverted out of basin from 
Calaveras Reservoir by city and county of San Francisco for domestic use. See schematic diagram of Alameda Creek Basin available from the 
California Water Science Center. 

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 5,750 ft³/s, Dec. 16, 2002, gage height, 19.07 ft, from rating curve extended above 664 ft³/s; no 
flow many days August and September 2002, Oct. 29 to Nov. 4, 2002, Aug. 8 to Sep. 30, 2004; Aug. 30 to Sept. 8, 2007, Sept. 5-10, 2008. 

 

http://wdr.water.usgs.gov/
http://waterdata.usgs.gov/nwis/nwisman/?site_no=11173575
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DISCHARGE, CUBIC FEET PER SECOND 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

DAILY MEAN VALUES 
[e, estimated] 

Day Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

1 0.29 0.47 2.7 e5.5 26 e13 1,050 168 8.9 3.7 1.4 0.63 
2 0.29 0.44 2.6 e5.7 25 e9.7 999 167 8.9 3.2 1.4 0.50 
3 0.33 0.38 2.3 e5.2 24 e9.1 975 165 8.2 2.8 1.4 0.44 
4 0.42 0.35 2.1 e3.8 16 e5.0 808 153 9.9 2.5 1.4 0.55 
5 0.43 0.34 2.1 e3.0 12 e4.0 736 139 11 2.4 1.4 0.66 

6 0.38 0.34 2.5 e2.4 23 e4.1 719 124 10 2.2 1.4 e0.63 
7 0.31 0.56 2.4 e2.1 23 e5.0 503 113 8.8 2.0 1.4 e0.60 
8 0.34 0.93 2.7 e1.8 23 e3.8 279 111 7.9 2.0 1.3 e0.60 
9 0.34 0.68 3.3 e1.6 23 e3.8 270 112 7.3 1.9 1.3 e0.60 

10 0.28 0.62 2.7 e1.5 22 e3.7 265 99 6.8 1.8 1.2 e0.60 

11 0.23 0.55 2.7 14 19 e3.6 260 84 6.6 1.9 1.3 e0.62 
12 0.21 0.49 2.7 36 19 e3.5 257 77 6.5 1.9 1.3 e0.64 
13 0.26 0.44 2.7 29 19 e3.3 254 64 6.2 2.0 1.3 e0.61 
14 0.27 0.37 2.9 28 16 e3.5 251 66 5.9 1.9 1.1 e0.58 
15 0.30 0.34 3.2 28 12 e6.5 248 70 5.3 1.9 0.94 e0.57 

16 0.36 0.28 2.8 27 20 33 246 59 5.0 1.8 1.0 e0.56 
17 0.36 0.27 3.6 27 26 39 244 50 4.8 1.8 1.3 e0.55 
18 0.38 0.26 7.5 27 38 86 218 43 4.6 1.7 1.5 e0.52 
19 0.30 0.32 167 27 153 199 189 33 4.4 1.6 2.1 e0.50 
20 0.29 1.6 19 27 42 870 183 27 4.1 1.5 2.3 e0.49 

21 0.33 3.0 7.9 27 29 362 182 25 3.6 1.4 1.8 e0.46 
22 0.38 1.4 6.0 27 22 224 180 22 3.4 1.4 1.4 0.37 
23 0.39 1.3 3.9 26 17 335 178 18 3.2 1.4 1.3 0.38 
24 0.76 1.2 3.0 26 15 956 176 12 3.1 1.4 1.0 0.32 
25 1.1 0.91 3.0 26 726 1,040 175 11 3.1 1.4 0.91 0.30 

26 0.65 1.1 7.2 26 134 1,460 173 8.7 3.0 1.3 0.87 0.28 
27 0.54 2.9 4.5 26 e30 1,330 172 8.0 2.9 1.2 0.74 0.32 
28 0.38 10 4.2 26 e23 1,250 172 7.9 4.2 1.2 0.62 0.21 
29 0.36 7.0 440 26 --- 1,200 171 8.5 5.1 1.2 0.49 0.17 
30 0.46 3.8 24 28 --- 1,160 169 8.4 3.8 1.2 0.52 0.20 
31 0.50 --- 8.7 26 --- 1,080 --- 8.0 --- 1.3 0.59 --- 

Total 12.22 42.64 751.9 592.6 1,577 11,705.6 10,702 2,061.5 176.5 56.9 37.98 14.46 
Mean 0.39 1.42 24.3 19.1 56.3 378 357 66.5 5.88 1.84 1.23 0.48 
Max 1.1 10 440 36 726 1,460 1,050 168 11 3.7 2.3 0.66 
Min 0.21 0.26 2.1 1.5 12 3.3 169 7.9 2.9 1.2 0.49 0.17 
Ac-ft 24 85 1,490 1,180 3,130 23,220 21,230 4,090 350 113 75 29 

 
STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 2000 - 2011, BY WATER YEAR (WY) 

 Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep 

Mean 1.88 1.31 31.5 52.3 52.3 119 97.0 44.2 14.6 1.21 0.45 0.25 
Max 17.2 5.44 117 282 183 378 466 325 132 2.51 1.23 0.62 
(WY) (2002) (2003) (2003) (2002) (2000) (2011) (2006) (2006) (2006) (2005) (2011) (2000) 
Min 0.07 0.38 0.71 2.93 4.97 2.68 3.46 1.28 0.33 0.17 0.01 0.00 
(WY) (2003) (2004) (2008) (2001) (2003) (2003) (2001) (2004) (2004) (2004) (2004) (2004) 
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SUMMARY STATISTICS 

 Calendar Year 2010 Water Year 2011 Water Years 2000 - 2011 
Annual total  7,122.27    27,731.30    
Annual mean  19.5    76.0    34.6   
Highest annual mean    106 2006  
Lowest annual mean    2.30 2001  
Highest daily mean  440 Dec 29   1,460 Mar 26   1,460 Mar 26, 2011  
Lowest daily mean  0.21 Oct 12   0.17 Sep 29   0.00 Aug 12, 2002  
Annual seven-day minimum  0.27 Oct   9   0.26 Sep 24   0.00 Sep   5, 2002  
Maximum peak flow   3,200 Mar 24   5,750 Dec 16, 2002  
Maximum peak stage   17.18 Mar 24   19.07 Dec 16, 2002  
Annual runoff (ac-ft)  14,130    55,010    25,090   
10 percent exceeds  46    181    66   
50 percent exceeds  3.1    3.6    2.1   
90 percent exceeds  0.38    0.38    0.16   
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WATER-QUALITY RECORDS 

PERIOD OF RECORD.--Water years 2000-03, 2007 to current year. 
WATER TEMPERATURE: Water years 2000-03, 2007 to current year. 
SEDIMENT DATA: Water years 2000-03, 2007 to current year (storm season only). 

PERIOD OF DAILY RECORD.-- 
WATER TEMPERATURE: October 2007 to current year. 
SUSPENDED-SEDIMENT DISCHARGE: October 1999 to May 2003, October 2006 to current year (storm season only). 

REMARKS.--Interruptions in record are due to malfunction of recording and/or sensing equipment. 
Water temperature records are rated excellent. 
Zero bedload discharge observed for flows less than 28.0 ft³/s. 

EXTREMES FOR PERIOD OF DAILY RECORD.-- 
WATER TEMPERATURE: Maximum recorded, 25.0°C, June 12, 2011; minimum recorded, 5.5°C, Feb. 5, 2008. 
SEDIMENT CONCENTRATION: Maximum daily mean, 5,060 mg/L, Mar. 24, 2011; minimum daily mean, 0 mg/L, several days in most years. 
SEDIMENT LOAD: Maximum daily, 28,600 tons, Mar. 24, 2011, minimum daily, 0 ton, several days in most years. 

EXTREMES FOR CURRENT YEAR.-- 
WATER TEMPERATURE: Maximum recorded, 25.0°C, June 21; minimum recorded, 5.4°C, Jan. 10, Feb. 27. 
SEDIMENT CONCENTRATION (storm season only): Maximum daily mean, 5,060 mg/L, Mar. 24; minimum daily mean, 1 mg/L, many days. 
SEDIMENT LOAD (storm season only): Maximum daily, 28,600 tons, Mar. 24; minimum daily, 0 ton, many days. 
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TEMPERATURE, WATER, DEGREES CELSIUS 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

Day Max Min Median Max Min Median Max Min Median Max Min Median 

 October November December January 

1 18.0 17.0 17.4 14.5 13.3 14.0 9.2 6.1 7.3 10.4 8.2 9.4 
2 17.8 16.6 17.2 14.6 13.4 14.1 9.7 6.9 7.8 10.1 9.2 9.6 
3 17.5 16.6 17.0 15.0 13.7 14.3 10.5 8.9 9.5 10.6 8.9 9.5 
4 16.6 15.6 15.9 15.5 14.2 14.8 11.5 9.8 10.2 9.6 7.2 8.2 
5 15.8 14.6 15.4 15.5 14.6 15.2 12.1 10.6 11.1 9.2 6.4 7.3 

6 15.9 14.7 15.3 15.2 14.4 14.9 12.9 11.3 11.6 8.4 5.7 6.9 
7 15.9 14.9 15.4 14.8 14.4 14.6 11.9 9.6 10.8 8.4 6.8 7.2 
8 15.8 14.5 15.2 14.4 13.1 13.6 11.6 10.4 10.8 8.6 6.6 7.4 
9 16.0 14.5 15.2 13.2 11.9 12.8 13.1 11.5 12.1 9.1 7.0 8.1 

10 16.8 15.1 15.8 13.8 13.0 13.2 14.1 12.6 13.1 8.2 5.4 6.8 

11 17.2 15.7 16.5 13.0 12.1 12.4 14.8 13.3 13.6 8.1 6.8 7.1 
12 17.7 16.7 17.2 12.2 10.9 11.8 14.0 12.8 13.2 10.2 8.1 8.8 
13 17.5 16.0 16.9 13.1 12.0 12.4 13.3 12.6 13.0 10.7 7.9 9.3 
14 17.7 16.2 17.0 14.5 12.7 13.5 13.5 12.5 12.8 11.6 9.5 10.2 
15 17.7 16.3 17.1 15.2 14.4 14.7 12.6 10.5 11.6 11.3 8.8 9.8 

16 16.9 15.5 16.2 15.0 13.9 14.4 10.5 8.2 9.6 10.8 8.9 9.7 
17 16.0 14.9 15.3 13.9 12.4 12.9 10.8 9.6 9.9 11.4 9.4 9.7 
18 15.7 14.6 14.9 12.6 11.3 12.1 12.4 10.8 11.8 11.3 8.9 9.5 
19 15.5 14.3 15.0 12.9 12.1 12.6 12.3 10.8 11.8 10.6 8.2 9.1 
20 15.4 14.5 15.1 12.6 11.3 12.2 11.2 10.1 10.6 10.9 8.7 9.1 

21 15.3 14.5 14.9 11.3 10.1 10.7 11.1 9.3 10.1 10.4 7.6 9.0 
22 15.3 14.4 14.9 11.9 10.7 11.3 12.2 10.9 11.2 11.0 8.0 9.6 
23 15.0 14.3 14.7 12.2 10.9 11.9 11.9 10.1 11.0 11.1 8.7 9.6 
24 16.6 14.9 15.8 10.9 8.8 9.3 11.0 8.5 9.7 10.5 7.5 8.9 
25 16.5 15.0 15.6 9.2 8.0 8.7 10.4 9.2 9.8 10.8 7.8 9.4 

26 15.0 13.5 14.2 9.5 7.9 8.7 10.7 8.4 9.8 11.0 8.5 9.4 
27 14.0 12.3 13.3 9.9 8.6 9.4 11.2 9.0 9.9 10.7 7.8 9.0 
28 14.2 12.5 13.5 8.8 6.2 7.7 10.6 9.2 9.7 10.5 7.5 8.9 
29 14.5 13.4 14.0 8.4 5.7 6.7 10.4 7.9 9.6 11.5 9.3 10.5 
30 15.0 14.1 14.5 8.5 5.6 6.4 8.3 6.3 7.4 11.5 10.1 10.4 
31 14.6 13.6 14.3 --- --- --- 8.4 6.4 7.3 11.1 8.4 9.5 

Max 18.0 17.0 17.4 15.5 14.6 15.2 14.8 13.3 13.6 11.6 10.1 10.5 
Min 14.0 12.3 13.3 8.4 5.6 6.4 8.3 6.1 7.3 8.1 5.4 6.8 
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TEMPERATURE, WATER, DEGREES CELSIUS 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

Day Max Min Median Max Min Median Max Min Median Max Min Median 

 February March April May 

1 11.0 8.5 8.9 11.4 6.5 9.0 12.3 10.7 11.2 14.8 11.3 12.3 
2 10.2 7.7 8.4 12.8 9.5 11.2 11.8 11.0 11.3 15.1 11.5 12.9 
3 10.2 6.9 8.3 13.2 10.6 11.2 11.2 10.6 11.0 15.3 12.1 12.6 
4 10.9 7.1 9.0 13.5 8.8 11.2 11.7 10.7 11.0 15.4 12.3 13.1 
5 11.9 7.8 9.6 14.5 9.8 12.0 12.5 11.0 11.4 16.4 12.7 13.8 

6 13.0 9.8 10.8 14.6 11.9 12.8 12.2 10.5 11.1 16.5 12.3 13.5 
7 12.4 8.8 10.1 13.7 11.0 12.3 11.6 10.4 11.1 15.6 12.0 13.4 
8 11.3 8.4 9.3 14.2 11.2 12.2 11.5 10.4 10.5 14.1 12.8 13.3 
9 10.9 7.8 8.6 14.7 10.2 12.4 12.1 10.3 10.7 15.4 12.4 13.1 

10 10.8 7.0 8.5 13.6 10.5 12.2 12.4 10.8 11.2 16.6 12.1 13.3 

11 11.0 6.9 8.9 14.5 10.1 11.8 12.4 10.4 11.1 16.2 12.3 13.4 
12 11.6 7.3 9.1 14.8 9.9 11.8 12.8 10.4 10.9 16.8 12.5 13.7 
13 11.6 7.3 9.5 14.2 10.6 11.8 12.5 10.3 11.3 16.8 11.7 13.7 
14 12.4 9.3 11.0 16.2 12.5 13.5 12.3 10.5 11.4 14.1 12.5 13.2 
15 12.5 10.7 11.2 15.6 12.9 14.1 13.7 10.6 11.5 13.8 12.1 12.8 

16 11.6 9.3 10.5 14.3 11.5 13.0 13.6 11.2 12.1 14.0 11.8 12.7 
17 9.3 8.6 9.0 12.9 9.1 11.1 13.6 11.8 12.2 13.4 12.3 12.8 
18 9.4 8.3 8.6 10.9 8.5 10.0 13.2 11.6 12.2 15.8 12.4 13.2 
19 8.3 6.7 7.8 9.6 8.1 8.5 13.9 12.0 12.4 17.4 11.3 13.8 
20 10.2 7.1 8.6 9.6 8.3 9.0 13.8 11.8 12.6 18.3 12.0 14.5 

21 10.9 7.6 8.5 9.9 8.8 9.3 13.5 11.7 12.7 18.3 12.5 14.7 
22 11.1 6.9 8.8 10.8 8.3 9.4 13.1 11.3 11.8 17.6 12.6 14.5 
23 11.2 6.9 8.8 10.1 9.6 9.8 13.8 11.0 12.5 18.2 13.0 14.7 
24 10.1 8.0 9.3 9.7 8.7 9.1 13.4 11.6 12.9 18.8 12.8 14.8 
25 9.3 7.4 8.2 10.7 8.5 9.6 14.1 11.5 12.3 15.1 12.8 14.0 

26 8.1 6.1 7.0 10.8 10.2 10.4 14.2 11.3 11.8 18.4 12.2 14.5 
27 10.0 5.4 7.7 11.0 9.8 10.4 14.3 11.5 12.1 17.5 13.2 14.8 
28 10.9 6.1 8.2 11.2 10.3 10.6 14.3 11.2 12.1 18.6 13.3 14.8 
29 --- --- --- 11.5 10.1 10.7 14.1 10.9 11.7 18.6 13.0 15.2 
30 --- --- --- 11.6 10.5 10.8 13.9 11.2 12.1 17.6 13.1 14.7 
31 --- --- --- 11.6 10.5 10.8 --- --- --- 14.9 13.3 14.3 

Max 13.0 10.7 11.2 16.2 12.9 14.1 14.3 12.0 12.9 18.8 13.3 15.2 
Min 8.1 5.4 7.0 9.6 6.5 8.5 11.2 10.3 10.5 13.4 11.3 12.3 
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TEMPERATURE, WATER, DEGREES CELSIUS 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

Day Max Min Median Max Min Median Max Min Median Max Min Median 

 June July August September 

1 15.7 12.3 13.5 23.6 16.6 19.0 21.2 18.4 20.1 19.4 16.6 18.0 
2 17.9 12.2 14.0 24.4 18.2 20.7 21.5 17.8 19.9 19.8 17.2 18.5 
3 15.3 12.4 14.5 24.8 19.0 21.5 21.1 17.6 19.9 19.6 17.0 18.4 
4 16.9 13.5 14.3 24.6 19.3 21.9 20.5 17.9 19.5 19.4 17.4 18.4 
5 16.7 14.1 15.1 24.7 19.1 21.8 21.6 18.1 19.7 19.2 17.1 18.2 

6 18.4 14.1 15.1 24.7 19.9 22.3 21.5 18.6 20.5 19.2 16.1 17.6 
7 20.6 14.8 16.3 24.2 19.5 22.0 20.9 18.4 20.0 19.2 16.7 18.0 
8 20.6 14.6 16.8 23.9 19.1 21.9 20.9 17.5 19.5 19.2 16.8 18.3 
9 21.3 14.5 17.1 22.9 18.8 21.3 21.1 17.0 19.6 19.9 16.7 18.1 

10 21.0 15.6 17.7 21.4 17.1 19.8 20.8 17.4 19.5 20.7 18.4 19.6 

11 19.3 15.2 17.0 20.7 17.6 19.7 20.4 17.3 19.4 20.1 18.3 19.3 
12 21.3 15.3 16.9 20.7 17.3 19.2 20.4 16.8 18.9 19.7 17.8 18.8 
13 21.9 15.3 17.9 20.4 18.2 19.3 20.6 17.2 19.3 19.6 17.4 18.6 
14 23.4 16.1 18.8 19.9 17.2 18.8 20.1 17.0 19.0 19.7 17.9 18.9 
15 23.8 17.4 20.1 20.0 16.7 18.6 19.9 17.0 18.9 18.9 16.9 17.9 

16 22.4 17.3 19.7 20.8 17.4 19.1 20.1 16.7 18.7 18.2 16.0 17.2 
17 22.3 16.4 19.1 20.6 18.2 19.7 20.3 17.0 19.1 18.1 15.5 16.8 
18 22.4 16.2 18.7 20.9 16.7 19.0 20.3 16.9 19.0 18.8 16.3 17.5 
19 23.2 17.2 19.5 21.8 18.1 20.1 20.8 17.1 18.9 19.5 17.2 18.3 
20 24.3 17.5 20.1 22.3 17.8 20.4 20.0 17.2 18.8 20.1 17.8 19.1 

21 25.0 18.7 21.2 22.0 18.0 20.6 19.7 17.5 18.9 19.8 17.3 18.5 
22 24.7 19.1 21.6 21.9 18.1 20.6 20.2 17.8 19.1 19.1 17.1 18.1 
23 22.6 17.7 20.3 21.6 18.1 20.6 20.6 17.1 18.9 19.6 17.7 18.6 
24 21.9 16.4 19.1 21.4 18.1 20.2 20.9 18.4 20.1 19.7 18.5 19.1 
25 21.5 16.2 18.6 21.3 18.2 20.0 20.6 18.3 19.5 18.7 17.5 18.0 

26 22.0 16.2 18.4 21.2 17.5 19.9 20.7 18.4 19.6 17.8 16.0 16.9 
27 21.6 16.6 19.1 21.7 17.8 20.1 20.4 18.2 19.4 17.7 15.8 16.8 
28 19.9 17.2 17.8 21.7 18.2 20.5 19.9 17.1 18.7 18.3 16.4 17.3 
29 19.8 16.1 17.0 21.7 18.5 20.7 19.7 17.2 18.8 19.0 17.3 18.2 
30 22.1 15.6 17.7 21.5 18.7 20.6 19.1 16.3 17.9 18.7 17.5 18.1 
31 --- --- --- 21.5 18.8 20.4 19.1 16.7 18.0 --- --- --- 

Max 25.0 19.1 21.6 24.8 19.9 22.3 21.6 18.6 20.5 20.7 18.5 19.6 
Min 15.3 12.2 13.5 19.9 16.6 18.6 19.1 16.3 17.9 17.7 15.5 16.8 

 
 Max Min Median 

Year Maximum 25.0 19.9 22.3 
Year Minimum 8.1 5.4 6.4 
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PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

Part 1 of 2 
[ft³/s, cubic feet per second; mg/L, milligrams per liter; mm, millimeters; °C, degrees Celsius; E, estimated] 

Sample 
date-time 

 

Discharge, 
instanta-

neous, 
ft³/s 

(00061) 

Tempera-
ture, 

water, 
°C 

(00010) 

Suspended 
sediment 
concen-
tration, 

mg/L 
(80154) 

Suspended 
sediment 

discharge, 
tons per 

day 
(80155) 

Suspended 
sediment, 

fall 
diameter 

(deionized 
water), 
percent 
smaller 

than  
0.002 mm 

(70337) 

Suspended 
sediment, 

fall 
diameter 

(deionized 
water), 
percent 
smaller 

than  
0.004 mm 

(70338) 

Suspended 
sediment, 

fall 
diameter 

(deionized 
water), 
percent 
smaller 

than  
0.008 mm 

(70339) 

Suspended 
sediment, 

fall 
diameter 

(deionized 
water), 
percent 
smaller 

than  
0.016 mm 

(70340) 

Suspended 
sediment, 

fall 
diameter 

(deionized 
water), 
percent 
smaller 

than  
0.031 mm 

(70341) 
12-20-2010 1520 16 11.2 9 0.39 -- -- -- -- -- 
12-20-2010 1530 16 11.2 9 .39 -- -- -- -- -- 
12-22-2010 1030 6.2 11.0 6 .10 -- -- -- -- -- 
12-22-2010 1035 6.2 11.0 5 .08 -- -- -- -- -- 
12-29-2010 1610 164 9.3 103 46 -- -- -- -- -- 
12-29-2010 1620 164 9.3 99 44 -- -- -- -- -- 
01-15-2011 1230 27 10.6 6 .44 -- -- -- -- -- 
01-15-2011 1235 27 10.6 3 .22 -- -- -- -- -- 
02-01-2011 1140 27 9.5 2 .14 -- -- -- -- -- 
02-01-2011 1145 27 9.5 3 .22 -- -- -- -- -- 
02-03-2011 1040 23 7.6 3 .19 -- -- -- -- -- 
02-03-2011 1045 23 7.6 3 .19 -- -- -- -- -- 
02-15-2011 1150 11 11.6 2 .06 -- -- -- -- -- 
02-17-2011 1145 18 9.2 11 .53 -- -- -- -- -- 
02-17-2011 1150 18 9.2 8 .39 -- -- -- -- -- 
02-18-2011 1435 26 9.3 13 .90 -- -- -- -- -- 
02-18-2011 1445 26 9.3 14 .97 -- -- -- -- -- 
02-24-2011 1405 13 9.9 3 .11 -- -- -- -- -- 
02-24-2011 1410 13 9.9 2 .07 -- -- -- -- -- 
03-03-2011 1230 E 3.8 12.6 2 E .02 -- -- -- -- -- 
03-03-2011 1235 E 3.8 12.6 2 E .02 -- -- -- -- -- 
03-22-2011 1348 218 10.2 40 24 -- -- -- -- -- 
03-22-2011 1356 218 10.2 38 22 -- -- -- -- -- 
03-24-2011 1500 715 9.1 5,040 9,720 31 33 36 47 60 
03-24-2011 1520 715 9.1 5,020 9,690 28 30 35 45 58 
03-25-2011 1324 583 10.0 369 581 -- -- -- -- -- 
03-25-2011 1340 583 10.0 369 581 -- -- -- -- -- 
04-12-2011 1445 257 12.7 16 11 -- -- -- -- -- 
04-12-2011 1455 257 12.7 13 9.0 -- -- -- -- -- 
04-19-2011 1420 187 13.8 10 5.1 -- -- -- -- -- 
04-19-2011 1430 187 13.8 10 5.1 -- -- -- -- -- 
04-29-2011 1325 170 13.7 9 4.1 -- -- -- -- -- 
04-29-2011 1330 170 13.7 10 4.6 -- -- -- -- -- 
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PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

Part 2 of 2 
[ft³/s, cubic feet per second; mg/L, milligrams per liter; mm, millimeters; °C, degrees Celsius;  

E, estimated] 

Sample 
date-time 

 

Suspended 
sediment, 

sieve 
diameter, 
percent 
smaller 

than  
0.0625 mm 

(70331) 

Suspended 
sediment, 

sieve 
diameter, 
percent 
smaller 

than  
0.125 mm 

(70332) 

Suspended 
sediment, 

sieve 
diameter, 
percent 
smaller 

than  
0.25 mm 
(70333) 

Suspended 
sediment, 

sieve 
diameter, 
percent 
smaller 

than  
0.5 mm 
(70334) 

Suspended 
sediment, 

sieve 
diameter, 
percent 
smaller 

than 1 mm 
(70335) 

Suspended 
sediment, 

sieve 
diameter, 
percent 
smaller 

than 2 mm 
(70336) 

12-20-2010 1520 95 -- -- -- -- -- 
12-20-2010 1530 91 -- -- -- -- -- 
12-22-2010 1030 60 -- -- -- -- -- 
12-22-2010 1035 80 -- -- -- -- -- 
12-29-2010 1610 93 97 99 100 -- -- 
12-29-2010 1620 91 95 98 100 -- -- 
01-15-2011 1230 55 -- -- -- -- -- 
01-15-2011 1235 80 -- -- -- -- -- 
02-01-2011 1140 86 -- -- -- -- -- 
02-01-2011 1145 77 -- -- -- -- -- 
02-03-2011 1040 85 -- -- -- -- -- 
02-03-2011 1045 90 -- -- -- -- -- 
02-15-2011 1150 92 -- -- -- -- -- 
02-17-2011 1145 71 -- -- -- -- -- 
02-17-2011 1150 93 -- -- -- -- -- 
02-18-2011 1435 93 -- -- -- -- -- 
02-18-2011 1445 99 -- -- -- -- -- 
02-24-2011 1405 96 -- -- -- -- -- 
02-24-2011 1410 100 -- -- -- -- -- 
03-03-2011 1230 91 -- -- -- -- -- 
03-03-2011 1235 33 -- -- -- -- -- 
03-22-2011 1348 80 -- -- -- -- -- 
03-22-2011 1356 82 -- -- -- -- -- 
03-24-2011 1500 70 89 98 100 -- -- 
03-24-2011 1520 69 88 98 100 -- -- 
03-25-2011 1324 65 74 82 92 96 100 
03-25-2011 1340 63 70 78 89 97 100 
04-12-2011 1445 84 -- -- -- -- -- 
04-12-2011 1455 88 -- -- -- -- -- 
04-19-2011 1420 79 -- -- -- -- -- 
04-19-2011 1430 83 -- -- -- -- -- 
04-29-2011 1325 90 -- -- -- -- -- 
04-29-2011 1330 84 -- -- -- -- -- 
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PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

Part 1 of 2 
[ft³/s, cubic feet per second; mm, millimeters; °C, degrees Celsius; <, less than] 

Sample 
date-time 

 

Number of 
sampling 

points, 
count 

(00063) 

Discharge, 
instanta-

neous, 
ft³/s 

(00061) 

Tempera-
ture, 

water, 
°C 

(00010) 

Bed 
sediment, 

dry sieved, 
sieve 

diameter, 
percent 
smaller 

than  
0.0625 mm 

(80164) 

Bed 
sediment, 

dry sieved, 
sieve 

diameter, 
percent 
smaller 

than  
0.125 mm 

(80165) 

Bed 
sediment, 

dry sieved, 
sieve 

diameter, 
percent 
smaller 

than  
0.25 mm 
(80166) 

Bed 
sediment, 

dry sieved, 
sieve 

diameter, 
percent 
smaller 

than  
0.5 mm 
(80167) 

Bed 
sediment, 

dry sieved, 
sieve 

diameter, 
percent 
smaller 

than 1 mm 
(80168) 

Bed 
sediment, 

dry sieved, 
sieve 

diameter, 
percent 
smaller 

than 2 mm 
(80169) 

04-28-2011 1437 1 171 14.2 8 27 52 64 70 78 
04-28-2011 1439 1 171 14.2 < 1 < 1 < 1 3 8 14 
04-28-2011 1441 1 171 14.2 < 1 < 1 < 1 < 1 < 1 1 
04-28-2011 1443 1 171 14.2 < 1 < 1 < 1 4 8 12 
04-28-2011 1444 1 172 14.2 3 32 85 99 100 -- 

 
PARTICLE-SIZE DISTRIBUTION OF SURFACE BED MATERIAL 

WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 
Part 2 of 2 

[ft³/s, cubic feet per second; mm, millimeters; °C, degrees Celsius;  
<, less than] 

Sample 
date-time 

 

Bed 
sediment, 

dry sieved, 
sieve 

diameter, 
percent 
smaller 

than 4 mm 
(80170) 

Bed 
sediment, 

dry sieved, 
sieve 

diameter, 
percent 
smaller 

than 8 mm 
(80171) 

Bed 
sediment, 

dry sieved, 
sieve 

diameter, 
percent 
smaller 

than 16 mm 
(80172) 

Bed 
sediment, 

dry sieved, 
sieve 

diameter, 
percent 
smaller 

than 32 mm 
(80173) 

04-28-2011 1437 85 88 99 100 
04-28-2011 1439 22 39 62 100 
04-28-2011 1441 2 5 12 100 
04-28-2011 1443 20 31 49 100 
04-28-2011 1444 -- -- -- -- 
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PARTICLE-SIZE DISTRIBUTION OF BEDLOAD 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

Part 1 of 4 
[ft, feet; ft³/s, cubic feet per second; mm, millimeters; °C, degrees Celsius; --, no data; <, less than] 

Sample 
date-time 

 

Sampling 
method 
(82398) 

Sampler type 
(84164) 

Bag mesh 
size, 

bedload 
sampler, 

mm 
(30333) 

Tether line 
used for 

collecting 
sample 
(yes=1) 
(04117) 

Starting 
time, 24 

hour clock, 
hour-

minute 
(hhmm) 
(82073) 

Ending 
time, 24 

hour clock, 
hour-

minute 
(hhmm) 
(82074) 

Rest time 
on bed for 
bed load 
sample, 
seconds 
(04120) 

Horizontal 
width of 
vertical, 

feet 
(04121) 

12-29-2010 1608 Bedload (SEWI) BL3X3 H-S Wading 0.250 No 1600 1615 30 1.8 
12-29-2010 1628 Bedload (SEWI) BL3X3 H-S Wading .250 No 1621 1635 30 1.8 
03-22-2011 1435 Bedload (SEWI) BL3X3 H-S Wading .250 No 1430 1440 30 3.6 
03-22-2011 1456 Bedload (SEWI) BL3X3 H-S Wading .250 No 1451 1501 30 3.6 
03-25-2011 1517 Bedload (SEWI) BL3X3 H-S Wading .250 No 1500 1534 20 3.1 
03-25-2011 1602 Bedload (SEWI) BL3X3 H-S Wading .250 No 1540 1625 20 3.1 
04-12-2011 1521 Bedload (SEWI) BL3X3 H-S Wading .250 No 1514 1528 30 2.9 
04-12-2011 1540 Bedload (SEWI) BL3X3 H-S Wading .250 No 1534 1547 30 2.9 
04-28-2011 1509 Bedload (SEWI) BL3X3 H-S Wading .250 No 1505 1513 30 5.3 
04-28-2011 1522 Bedload (SEWI) BL3X3 H-S Wading .250 No 1518 1526 30 5.3 

 
PARTICLE-SIZE DISTRIBUTION OF BEDLOAD 

WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 
Part 2 of 4 

[ft, feet; ft³/s, cubic feet per second; mm, millimeters; °C, degrees Celsius; --, no data; <, less than] 

Sample 
date-time 

 

Compos-
ited 

samples in 
cross-

sectional 
bedload 

measure-
ment, 

number 
(04118) 

Verticals 
in 

composite 
sample, 
number 
(04119) 

Number of 
sampling 

points, 
count 

(00063) 

Location in 
cross 

section, 
distance 
from left 

bank 
looking 
down-
stream, 

ft 
(00009) 

Stream 
width, 

ft 
(00004) 

Discharge, 
instanta-

neous, 
ft³/s 

(00061) 

Tempera-
ture, 

water, 
°C 

(00010) 

Bedload 
sediment 

discharge, 
daily 

average, 
per unit 
width of 

river, 
composite 
samples, 
tons per 
day per 
foot of 
width 
(04122) 

Bedload 
sediment 

discharge, 
tons per 

day 
(80225) 

12-29-2010 1608 2 20 20 0.90 36.0 162 9.3 < .01 0.21 
12-29-2010 1628 2 20 20 .90 36.0 162 9.3 < .01 .21 
03-22-2011 1435 2 10 10 1.80 36.0 215 10.2 .60 18 
03-22-2011 1456 2 10 10 1.80 36.0 215 10.2 .38 18 
03-25-2011 1517 2 20 20 1.55 62.0 550 10.0 5.54 310 
03-25-2011 1602 2 20 20 1.55 62.0 550 10.0 4.45 310 
04-12-2011 1521 2 20 20 1.45 58.0 256 12.7 .17 12 
04-12-2011 1540 2 20 20 1.45 58.0 256 12.7 .24 12 
04-28-2011 1509 2 10 10 2.65 53.0 173 14.2 .03 2.2 
04-28-2011 1522 2 10 10 2.65 53.0 173 14.2 .05 2.2 
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PARTICLE-SIZE DISTRIBUTION OF BEDLOAD 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

Part 3 of 4 
[ft, feet; ft³/s, cubic feet per second; mm, millimeters; °C, degrees Celsius; --, no data; <, less than] 

Sample 
date-time 

 

Bedload 
sediment, 

sieve 
diameter, 
percent 
smaller 

than  
0.0625 mm 

(80226) 

Bedload 
sediment, 

sieve 
diameter, 
percent 
smaller 

than  
0.125 mm 

(80227) 

Bedload 
sediment, 

sieve 
diameter, 
percent 
smaller 

than  
0.25 mm 
(80228) 

Bedload 
sediment, 

sieve 
diameter, 
percent 
smaller 

than  
0.5 mm 
(80229) 

Bedload 
sediment, 

sieve 
diameter, 
percent 
smaller 

than 1 mm 
(80230) 

Bedload 
sediment, 

sieve 
diameter, 
percent 
smaller 

than 2 mm 
(80231) 

Bedload 
sediment, 

sieve 
diameter, 
percent 
smaller 

than 4 mm 
(80232) 

Bedload 
sediment, 

sieve 
diameter, 
percent 
smaller 

than 8 mm 
(80233) 

Bedload 
sediment, 

sieve 
diameter, 
percent 
smaller 

than 16 mm 
(80234) 

12-29-2010 1608 1 2 10 41 59 79 99 100 -- 
12-29-2010 1628 1 2 10 49 68 85 100 -- -- 
03-22-2011 1435 < 1 < 1 1 9 23 40 57 74 91 
03-22-2011 1456 < 1 < 1 1 21 50 69 84 94 98 
03-25-2011 1517 < 1 < 1 1 16 34 53 70 81 91 
03-25-2011 1602 < 1 < 1 1 9 20 32 45 62 85 
04-12-2011 1521 < 1 < 1 3 22 40 58 73 85 94 
04-12-2011 1540 < 1 < 1 2 14 26 38 47 56 66 
04-28-2011 1509 < 1 1 2 9 16 22 34 60 100 
04-28-2011 1522 < 1 < 1 2 15 25 37 55 80 100 

 
PARTICLE-SIZE DISTRIBUTION OF BEDLOAD 

WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 
Part 4 of 4 

[ft, feet; ft³/s, cubic feet per second; mm, millimeters; °C, 
degrees Celsius; --, no data; <, less than] 

Sample 
date-time 

 

Bedload sediment, sieve 
diameter, percent smaller than 32 

mm 
(80235) 

12-29-2010 1608 -- 
12-29-2010 1628 -- 
03-22-2011 1435 100 
03-22-2011 1456 100 
03-25-2011 1517 100 
03-25-2011 1602 100 
04-12-2011 1521 100 
04-12-2011 1540 100 
04-28-2011 1509 -- 
04-28-2011 1522 -- 
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SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY) 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

[e, estimated] 

Day 

Mean 
discharge 

(ft³/s) 

Mean 
concen- 
tration 
(mg/L) 

Sediment 
discharge 

(tons/ 
day) 

Mean 
discharge 

(ft³/s) 

Mean 
concen- 
tration 
(mg/L) 

Sediment 
discharge 

(tons/ 
day) 

Mean 
discharge 

(ft³/s) 

Mean 
concen- 
tration 
(mg/L) 

Sediment 
discharge 

(tons/ 
day) 

 October November December 

1 0.29 4 0.00 0.47 2 0.00 2.7 2 0.02 
2 0.29 4 0.00 0.44 2 0.00 2.6 2 0.01 
3 0.33 4 0.00 0.38 2 0.00 2.3 2 0.01 
4 0.42 4 0.00 0.35 2 0.00 2.1 3 0.02 
5 0.43 4 0.00 0.34 2 0.00 2.1 5 0.03 

6 0.38 4 0.00 0.34 2 0.00 2.5 10 0.07 
7 0.31 4 0.00 0.56 4 0.01 2.4 9 0.06 
8 0.34 5 0.00 0.93 3 0.01 2.7 9 0.07 
9 0.34 4 0.00 0.68 2 0.00 3.3 3 0.03 

10 0.28 4 0.00 0.62 3 0.00 2.7 4 0.03 

11 0.23 4 0.00 0.55 4 0.01 2.7 4 0.03 
12 0.21 4 0.00 0.49 4 0.01 2.7 4 0.03 
13 0.26 4 0.00 0.44 3 0.00 2.7 4 0.03 
14 0.27 4 0.00 0.37 3 0.00 2.9 5 0.04 
15 0.30 4 0.00 0.34 4 0.00 3.2 6 0.05 

16 0.36 5 0.00 0.28 7 0.01 2.8 4 0.03 
17 0.36 5 0.01 0.27 4 0.00 3.6 5 0.04 
18 0.38 6 0.01 0.26 4 0.00 7.5 4 0.08 
19 0.30 4 0.00 0.32 5 0.00 167 224 356 
20 0.29 5 0.00 1.6 11 0.04 19 13 0.79 

21 0.33 4 0.00 3.0 8 0.07 7.9 6 0.12 
22 0.38 5 0.00 1.4 3 0.01 6.0 5 0.09 
23 0.39 5 0.01 1.3 6 0.02 3.9 4 0.04 
24 0.76 7 0.02 1.2 4 0.01 3.0 3 0.02 
25 1.1 2 0.01 0.91 3 0.01 3.0 3 0.02 

26 0.65 2 0.00 1.1 4 0.01 7.2 5 0.09 
27 0.54 2 0.00 2.9 14 0.14 4.5 4 0.05 
28 0.38 2 0.00 10 24 0.78 4.2 5 0.06 
29 0.36 2 0.00 7.0 7 0.14 440 429 1,210 
30 0.46 2 0.00 3.8 4 0.04 24 14 1.0 
31 0.50 2 0.00 --- --- --- 8.7 4 0.10 

Total 12.22 --- 0.06 42.64 --- 1.32 751.9 --- 1,569.06 
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SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY) 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

[e, estimated] 

Day 

Mean 
discharge 

(ft³/s) 

Mean 
concen- 
tration 
(mg/L) 

Sediment 
discharge 

(tons/ 
day) 

Mean 
discharge 

(ft³/s) 

Mean 
concen- 
tration 
(mg/L) 

Sediment 
discharge 

(tons/ 
day) 

Mean 
discharge 

(ft³/s) 

Mean 
concen- 
tration 
(mg/L) 

Sediment 
discharge 

(tons/ 
day) 

 January February March 

1 e5.5 e2 e0.03 26 2 0.14 e13 e3 e0.05 
2 e5.7 e2 e0.02 25 2 0.14 e9.7 e2 e0.03 
3 e5.2 e1 e0.02 24 2 0.14 e9.1 e2 e0.02 
4 e3.8 e1 e0.01 16 2 0.08 e5.0 e2 e0.01 
5 e3.0 e1 e0.00 12 1 0.05 e4.0 e1 e0.00 

6 e2.4 e1 e0.00 23 2 0.12 e4.1 e1 e0.00 
7 e2.1 e1 e0.00 23 2 0.13 e5.0 e2 e0.01 
8 e1.8 e1 e0.00 23 2 0.12 e3.8 e1 e0.00 
9 e1.6 e1 e0.00 23 2 0.12 e3.8 e1 e0.00 

10 e1.5 e1 e0.00 22 2 0.12 e3.7 e1 e0.00 

11 14 3 0.27 19 2 0.10 e3.6 e1 e0.00 
12 36 7 0.68 19 2 0.10 e3.5 e1 e0.00 
13 29 3 0.30 19 2 0.10 e3.3 e1 e0.00 
14 28 2 0.17 16 2 0.09 e3.5 e1 e0.00 
15 28 2 0.15 12 2 0.06 e6.5 e1 e0.01 

16 27 2 0.15 20 5 0.29 33 8 0.77 
17 27 2 0.15 26 13 1.4 39 4 0.46 
18 27 2 0.14 38 24 3.5 86 227 88 
19 27 2 0.14 153 43 24 199 247 134 
20 27 2 0.14 42 13 1.5 870 912 2,810 

21 27 2 0.14 29 9 0.69 362 113 120 
22 27 2 0.14 22 5 0.31 224 44 27 
23 26 2 0.14 17 3 0.15 335 420 514 
24 26 2 0.14 15 3 0.13 956 5,060 28,600 
25 26 2 0.14 726 853 3,180 1,040 1,830 5,730 

26 26 1 0.07 134 59 30 1,460 836 3,310 
27 26 1 0.07 e30 e7 e0.45 1,330 439 1,590 
28 26 1 0.07 e23 e4 e0.15 1,250 350 1,180 
29 26 1 0.07 --- --- --- 1,200 333 1,080 
30 28 2 0.15 --- --- --- 1,160 327 1,020 
31 26 2 0.14 --- --- --- 1,080 319 932 

Total 592.6 --- 3.64 1,577 --- 3,244.18 11,705.6 --- 47,136.36 
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SEDIMENT DISCHARGE, SUSPENDED (TONS/DAY) 
WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 

[e, estimated] 

Day 

Mean 
discharge 

(ft³/s) 

Mean 
concen- 
tration 
(mg/L) 

Sediment 
discharge 

(tons/ 
day) 

Mean 
discharge 

(ft³/s) 

Mean 
concen- 
tration 
(mg/L) 

Sediment 
discharge 

(tons/ 
day) 

Mean 
discharge 

(ft³/s) 

Mean 
concen- 
tration 
(mg/L) 

Sediment 
discharge 

(tons/ 
day) 

 April   

1 1,050 304 867       
2 999 289 780       
3 975 279 735       
4 808 171 382       
5 736 78 156       

6 719 75 146       
7 503 48 80       
8 279 15 11       
9 270 14 10       

10 265 14 10       

11 260 15 11       
12 257 24 17       
13 254 23 16       
14 251 18 12       
15 248 17 11       

16 246 16 11       
17 244 19 13       
18 218 15 9.2       
19 189 10 5.3       
20 183 10 4.9       

21 182 9 4.3       
22 180 10 4.9       
23 178 8 3.8       
24 176 8 3.8       
25 175 8 3.8       

26 173 8 3.7       
27 172 8 3.7       
28 172 9 4.2       
29 171 10 4.6       
30 169 9 4.1       
31 --- --- ---       

Total 10,702 --- 3,328.3       

Period 25,383.96  55.282.92       
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SUMMARY OF WATER AND SEDIMENT DISCHARGE 
OCTOBER 2010 TO APRIL 2011 

Month 

Water 
discharge 
(CFS-days) 

Suspended 
sediment 
discharge 

(tons) 

Estimated 
bedload 

discharge 
(tons) 

Estimated 
total 

sediment 
discharge 

(tons) 

October 2010 12.22 0.06 0 0 
November 42.64 1.32 0 1 
December 751.9 1,569.06 252 1821 
January 2011 592.6 3.64 0 4 
February 1577 3,244.18 409 3,653 
March 11,705.6 47,136.36 6,420 53,556 
April 10,702 3,328.3 3,507 6,835 
Period 25,383.96 55,282.92 10,588 65,870 

 
CROSS SECTION ANALYSES 

WATER YEAR OCTOBER 2010 TO SEPTEMBER 2011 
[ft, feet; °C, degrees Celsius] 

Sample 
date-time 

 

Tempera-
ture, 

water, 
°C 

(00010) 

Depth to 
bottom at 
sample 

location, 
ft 

(81903) 

Sampling 
depth, 

ft 
(00003) 

Stream 
width, 

ft 
(00004) 

Location in 
cross 

section, 
distance 
from left 

bank 
looking 
down-
stream, 

ft 
(00009) 

09-20-2011 1311 18.8 1.31 0.26 32.9 1.60 
09-20-2011 1312 18.8 1.31 1.05 32.9 1.60 
09-20-2011 1313 19.3 1.87 .37 32.9 4.90 
09-20-2011 1314 19.2 1.87 1.50 32.9 4.90 
09-20-2011 1316 19.5 1.36 .27 32.9 8.20 
09-20-2011 1317 19.2 1.36 1.09 32.9 8.20 
09-20-2011 1319 19.6 1.40 .28 32.9 11.5 
09-20-2011 1320 19.1 1.40 1.12 32.9 11.5 
09-20-2011 1321 19.6 1.45 .29 32.9 14.8 
09-20-2011 1322 19.2 1.45 1.16 32.9 14.8 
09-20-2011 1323 19.6 1.13 .23 32.9 18.1 
09-20-2011 1324 19.2 1.13 .90 32.9 18.1 
09-20-2011 1325 20.0 .65 .13 32.9 21.4 
09-20-2011 1326 19.5 .65 .52 32.9 21.4 
09-20-2011 1327 19.7 .44 .26 32.9 24.7 
09-20-2011 1328 19.9 .37 .22 32.9 28.0 
09-20-2011 1329 20.3 .20 .12 32.9 31.3 

Note: Instantaneous discharge at mean time of cross-section measurement:  
Sept. 20, 0.62 ft3/s. 

 


