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Volumetric Discharge Measurments (Bucket & Stopwatch)
G | Formula: Flow (Gallons per minute) = 60(seconds/min) / Time (s: ds) * gall
Time 126 mi §00 ml 1 Gallon 2 Gallon 2.5 Gallon 5 Gatllon
( ds) Bottle Bottle Bucket Bucket Bucket Bucket
GPM GPM GPM GPM GPM GPM
1 1.98 7.92 60 120.00 150.00 __300.00
2 0.99 3.96 30.00 60.00 75.00 150.00
3 0.66 284 20.00 40,00 50.00 100.00
4 0.50 1.98 15.00 30.00 37.50 75.00
[] 0.40 1.58 12.00 24.00 30.00 60.00
] 0.33 1.32 10.00 20.00 25.00 5§0.00
7 0.28 113 8.57 17.14 21.43 42.86
[ ] 0.28 0.99 7.50 15.00 18.75 37.50
9 0.22 0.88 8.67 13.33 16.67 33.33
10 0.20 .79 6.00 12.00 15.00 30.00
1 0.18 ).72 545 10.91 13.84 21.27
12 017 0.68 5.00 10.00 12.50 25.00
13 0.15 0.61 4.62 9.23 11.54 23.08
14 0.14 0.57 4.29 8.57 10.71 21.43
15 0.13 0.53 4.00 8.00 10.00 20.00
16 012 0.50 3.75 7.50 9.38 18.78
17 0.12 047 3.53 7.08 $.82 17.65
13 0.11 0.44 3.33 6.67 8.33 16.87
19 0.10 042 3.18 6.32 7.89 15.79
20 0.10 0.40 3.00 8.00 7.50 15.00
21 0.09 0.38 2.86 [ X4 714 14.29
22 0.09 0.36 273 545 6.82 13.64
23 0.09 .34 261 5.22 6.52 13.04
24 0.08 033 2,50 5.00 6.25 12.50
28 0.08 0.32 240 4.80 6.00 12.00
26 0.08 0.30 2.31 4.62 8.77 i 11.54
27 0.07 0.29 2,22 444 5.56 1111
28 0.07 0.28 214 4.29 5.38 10.71
29 0.07 0.27 2.07 4.14 5.17 10.34
30 0.07 0.26 200 4.00 5.00 10.00
31 0.06 ] 0.28 1.94 3.87 4.84 9.68
32 0.08 - 0.26 1.8 .78 4.89 9.38
3 0.06 0.24 1.82 3.4 4.55 9.09
34 0.0 0.23 1.76 3.53 441 8.82
38 0.06 0.23 1.71 343 4.29 8.57
38 0.06 0.22 1.67 3.33 417 8.33
7 0.08 0.21 1.62 3.24 4.05 s.11
38 0.08 0.21 1.58 3.16 3.98 7.89
39 0.08 0.20 1.54 3.08 3.85 7.89
40 0.08 0.20 1.50 3.00 3.78 7.80
41 0.05 0.19 146 .93 366 732
42 .05 0.19 143 2.88 3.87 7.44
[r .08 0.18 1.40 .79 .49 6.98
[ 0.08 - 0.18 138 273 .41 6.82
45 0.04 0.18 1.33 2.67 3.33 6.87
48 0.04 017 1.30 261 3.28 6.52
47 0.04 017 1.28 2.58 3.19 8.38
48 0.04 0.17 1.25 2.50 3.13 .28
49 0.04 0.1 1.22 245 308 s.12
[7] 0.04 0.16 1.20 2.40 3.00 6.00
81 0.04 0.16 1.18 238 294 538
52 0.04 0.18 1.16 231 2,88 8.77
53 0.04 0.18 1.13 2.2¢ 2.83 5.68
84 0.04 0.15 111 222 2.78 5.56
55 0.04 0.14 1.08 2.18 2.73 545
56 0.04 0.14 107 2.14 268 536
57 0.03 0.14 1.08 211 283 5.2¢
] 0.03 0.14 1.03 2,07 2.59 8547
59 0.03 0.13 1.02 2.03 2.84 5.08
60 0.03 0.13 1.00 2.00 2.50 8.00




90° Degree V-notch Weirs

General formula: QuaH®
[

where Q= Discharge ft'sed
H= Head of water above apex
a= 3.052
b= 2.466
H H Q H H Q
inches) (feet) gal/min (inches) {foet) al/min
0.5 0.04167 0.54 6 0.50000 247.91
0.6 0.05000 0.85 6.1 0.50833 258.23
0.7 0.06833 1.24 6.2 0.51687 268.79
0.8 0.06667 1.72 6.3 0.52500 279.61
0.9 0.07500 2.30 6.4 0.53333 290.68
1 0.08333 2.99 6.5 0.54167 302.01
1.1 0.09167 3.78 6.6 0.55000 - 313.60
1.2 0.10000 4.68 6.7 0.556833 325.44
1.3 0.10833 5.71 6.8 0.56667 337.55
1.4 0.11667 6.85 6.9 0.57500 349.93
1.5 0.12500 8.12 7 0.58333 362.57
1.6 0.13333 9.52 7.1 0.59167 375.47
1.7 0.14167 11.06 7.2 0.60000 388.65
1.8 0.15000 12.73 7.3 0.60833 402.10
1.9 0.15833 14.55 7.4 0.61667 415.82
2 0.16667 16.51 7.5 0.62500 429.81
21 0.17500 18.62 7.6 0.63333 444.08
22 0.18333 20.88 7.7 0.64167 458.63
23 0.19167 23.30 7.8 0.65000 473.46
24 0.20000 25.88 7.9 0.65833 488.57
25 0.20833 - 28.62 8 0.66667 503.96
28 0.21667 31.53 8.1 0.67500 519.64
2.7 0.22500 34.60 8.2 0.68333 535.60
2.8 0.23333 37.85 8.3 0.69167 551.85
2.9 0.24167 41.27 8.4 0.70000 568.39
3 0.25000 44.87 8.5 0.70833 586.23
3.1 0.25833 48.65 8.6 0.71667 602.35
3.2 0.26687 52.81 8.7 0.72500 619.77
3.3 0.27500 56.76 8.8 0.73333 637.49
3.4 0.28333 61.09 8.9 0.74167 6556.50
3.5 0.29167 65.62 9 0.75000 673.81
3.6 0.30000 70.34 9.1 0.75833 692.42
3.7 0.30833 75.26 9.2 0.76667 711.34
3.8 0.31667 80.38 9.3 0.77500 730.56
3.9 0.32600 85.69 9.4 0.78333 750.08
4 0.33333 91.21 9.5 0.79167 769.92
4.1 0.34167 96.94 9.6 0.80000 790.05
4.2 0.35000 102.87 9.7 0.80833 810.50
4.3 0.36833 109.02 9.8 0.81667 831.27
4.4 0.36667 1156.38 9.9 0.82500 852.34
4.5 0.37500 121.95 10 0.83333 873.73
4.6 0.38333 128.75 10.1 0.84167 895.43
4.7 0.39167 136.76 10.2 0.85000 917.45
4.3 0.40000 142.99 10.3 0.85833 939.79
4.9 0.40833 160.45 10.4 0.86667 862.48
5 0.41667 168.14 10.5 0.87500 985.44
5.1 0.42500 166.05 10.6 0.88333 1008.74
5.2 0.43333 174.20 10.7 0.89167 1032.37
5.3 0.44167 182.87 10.8 0.90000 1056.33
5.4 0.45000 191.19 10.9 0.90833 1080.61
5.5 0.45833 200.04 1 0.91667 1106.23
5.6 0.46667 209.13
5.7 0.47500 218.46
5.8 0.48333 228.03
5.9 0.49167 237.85
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One and Thres Foot Rectangular Weirs
Q=3.33(L-0.2H)H"®
where;
Q= Discharge ft’/sec
L= length of weir opening in feet
H= head on weir in feet
L= 1.0 (1 foot weir) L= 3.0 (3 foot weir),
H (inches) H (feet) H* Q(ft'rsec) | Q(gaUmin) H(inches | H (feet) |Q (ft¥/sec)| Q (galimin)
[X] 0.04 0.0085 0.028 12.61 0.5 0.04 0.085 38.03
0.6 0.08 0.0112 0.037 16.54 0.6 0.05 0.111 49.96
0.7 0.06 0.0141 0.046 20.81 0.7 0.06 0.140 62.92
0.8 .07 .0172 ).057 2538 08 0.07 0171 76.83
09 .08 0.0205 .067 30.24 0.9 0.08 0.204 91.63
1 .08 0.0241 0.079 35.38 1 0.08 0.239 107.26
14 0.09 0.0278 0.081 40.72 11 0.08 0.276 23.67
1.2 0.10 0.0316 0.103 48.32 12 0.10 0.314 40.84
13 .1 0.0357 0.116 52.13 13 0.11 0.354 58.71
14 0.1: 0.0398 0.130 5847 14 0.12 0,395 77.27
15 0.1 0.0442 0.143 84.40 15 0.13 0.438 196.49
1.8 0.13 0.0437 0.158 70.82 1.8 0.13 0.482 21635
1.7 0.14 0.0533 0.173 7.4 1.7 0.14 0.528 236.81
18 0.15 0.0581 0.188 84.22 1.8 0.15 0.575 267.86
1.9 0.1€ 0.0630 0.203 91.18 1.9 0.18 0.623 279.49
2 0.17 0.0680 0.219 98.30 2 0.17 0.672 301.87
2.1 0.18 0.0732 0.235 106.58 21 018 0.723 324.40
2.2 0.18 0.0785 0.252 113.01 22 0.18 0.775 347.65
2.3 .19 0.0839 .269 120.60 23 0.19 0.828 3714
2.4 .20 0.0894 .286 128.33 24 020 | 0882 395.67
2.5 .24 0.0951 0.303 136.19 2.6 0.21 0.937 4204
2.8 0.22 0.1009 0.321 144.19 2.6 022 |- 0.993 445.64
27 0.23 0.1067 0.339 16233 2.7 0.23 1.050 471.33
2.8 0.23 0.1127 0.358 160.59 238 0.23 1.108 497.48
2.9 0.24 0.1188 0.376 168.97 2.9 0.24 1.168 524.07
3 0.25 0.1250 0,395 17747 3 0.25 1.228 §51.10
EX 0.2 0.1313 0.415 186.09 34 0.26 1.289 §78.55
3.2 0.27 0.1377 0.434 194.83 3.2 0.27 1.351 606.43
33 0.28 0.1442 0.454 203.67 33 0.28 1414 634.72
34 0.28 0.1508 0.474 212.82 34 0.28 AT8 663.41
3.5 0.29 0.1578 0.494 221.68 3.5 0.29 1.543 692.50
3.6 0.30 0.1643 0.514 230.84 38 0.30 1.609 721.98
3.7 0.31 01712 .535 240.10 3.7 0.31 1.875 751.85
38 0.32 0.1782 .556 249.45 38 0.32 1.743 782.09
39 .33 0.1853 0.577 268.90 EX) 0.33 1.811 812.70
4 0.33 0.1928 0.598 268.44 4 033 1.880 843.68
4.1 0.34 0.1997 .620 278.07 41 0.34 1.850 875.02
2 .35 0.2071 641 287.79 4.2 0.35 2020 906.71
4.3 0.36 0.2145 663 297.60 43 .38 2.092 938.75
4.4 0.37 0.2220 685 749 44 .37 2.164 971.13
45 0.38 0.2296 0.707 31748 4. .38 2237 1003.85
4.6 9,38 0.2373 0.730 32754 4.6 .38 2310 1036.91
47 0.39 0.2451 0.752 337.83 4.7 0.39 2388 1070.29
48 0.40 0.2630 0.775 347.84 48 0.40 2.460 1104.00
49 0.41 0.2609 0.798 388.11 49 0.41 .536 1138.03
[ 0.42 0.2690 0.821 385.46 3 .42 612 1172.38
5.1 0.43 0.2771 0.844 378.88 5.1 0.43 2.689 207.03
5.2 0.43 0.2853 0.868 389.37 5.2 0.43 2.767 242.00
53 0.44 0.2938 0.891 399.92 5.3 0.44 2.848 1277.26
5.4 0.45 0.3019 0.915 410.34 5.4 0.45 2928 1312.83
5.5 048 0.3103 0.939 21.23 5.5 0.46 3.008 348.69
58 0.47 0.3188 0.963 431.97 5.6 0.47 3.088 1384.85
5.7 0.48 0.3274 0.987 442.78 5.7 0.48 3.167 1421.29
5.8 0.48 0.3360 1.011 453.64 5.8 0.48 3.249 1458.02
59 .49 0.3448 1.035 464.57 5.9 0.49 3.331 1495.03
6 0.50 0.3536 1.060 475.88 6 0.50 3.414 1832.32
8. 0.51 0.3624 1.084 488.58 6.1 0.59 3.498 1569.89
6.2 0.52 0.3714 1.109 497.87 8.2 0.52 3.882 1607.72
8.3 0.52 0.3504 1.134 508.81 8.3 0.52 3.067 1645.83
6.4 0.53 0.3895 1.189 520.01 6.4 0.53 3.763 1684.20
6.5 0.54 0.3987 1.184 §31.28 6.5 0.54 3.839 1722.83
X 0.55 0.4079 1.209 542.54 6.6 0.55 3.926 1761.73
6.7 0.56 0.4172 1.234 853.88 6.7 0.56 4013 1800.88
[X] 0.87 0.4268 1.259 565.26 6.8 0.57 4.100 1840.29
6.9 0.57 0.4360 1.285 576.69 6.9 0.57 4.189 1879.94
7 0.58 0.4485 1.311 588.16 7 0.58 4.278 1919.85




Two and Four Foot Reculn_qihr Weirs
[
Q=3.33(L-0.2H)H™®
where:
Q= Discharge ft'/sec
L= length of weir opening in feet
H= head on weir in foet
L= 2.0 (2 foot weir) L= 4.0 (4 foot weir)

H H (feet) [ Q(fYisec) | Q(gatmin) H (i )| Hifest) | Qift/sec) | Q (gattmin)
0.5 0.04 0.0085 ).058 25.32 0.5 0.04 0.113 50.74
0.6 0.05 0.0112 .074 33.28 0.8 0.058 0.149 88.67
0.7 0.06 0.0141 083 41.87 .7 0.08 0.187 83.98
0.8 0.07 0.0172 0.114 §1.11 08 0.07 0.229 102.58
[ X] 0.08 0.0205 0.13¢ 60.93 0.9 .08 0.273 122,33

1 0.08 0.0241 0.159 71.31 1 0.08 0.319 143.21
1.1 0.09 0.0278 0.183 82.19 11 0.09 0.368 166.18
2 0.10 0.0316 0.209 93.58 1.2 0.10 ). 419 188.10
1.3 0.11 0.0387 0.238 108.42 13 0.1 AT2 212.00
14 0.12 .0398 0.262 117.72 14 0.1 .528 236.83
1.5 0.13 0.0442 0.291 13048 1.8 0.13 0.585 262.54
1.6 0.13 0.0487 0.320 143.58 1.6 0.13 0.644 289.11
1. .14 33 0.350 187.12 1.7 0.14 0.708 318.50
1.8 0.15 0.0881 0.381 171.04 138 .16 0.768 344.69
19 0.16 0.0630 0.413 188.33 1.9 ).16 0.833 373.65
2 .17 0.0680 0.446 199.99 2 017 0.899 403.36
24 0.18 0.0732 0478 14.99 21 0.18 0.967 433.81
2.2 0.18 0.0785 513 30.33 22 0.18 0368 484.96
2.3 0.19 0.0839 0.548 248.00 23 0.19 1107 496.32
24 0.20 0.0804 0.584 262.00 24 0.20 1179 529.34
28 0.21 0.0981 0.620 278.31 25 0.21 1.263 562.59
2.6 0.22 0.1009 0.657 294.92 28 0.22 1.329 596.37
27 0.23 0.1067 0.695 311.83 27 0.3 1.408 630.84
28 0.23 0.1127 0.733 329.03 28 0.23 1.484 665.93
29 .24 0.1183 0.772 348.52 29 0.24 1.563 701.62
3 0.25 ).1250 0.812 364.29 3 0.25 1844 737.91
3.1 0.26 0.1313 0.852 382.32 34 0.26 1.7268 774.79
32 0.27 0.1377 0.393 400.6. 3.2 0.27 1.810 812.23
33 0.28 0.1442 0.934 419.1§ 33 0.28 1.894 850.24
34 0.28 0.1508 0.976 438.02 34 0.28 1.980 888.81
35 0.29 0.1578 1.018 457.09 3.8 0.29 2.088 927.91
36 0.30 0.1643 1.082 476.41 36 .30 2.158 967.85
A7 0.31 D.1712 1.108 498.97 3.7 0.31 2245 1007.72
3.8 0.3 0.1782 1.149 518.77 38 0.32 336 1048.41
38 0.33 ).1883 1.194 835.80 39 0.33 2428 1089.60
4 .33 0.1928 239 556.06 4 033 2.524 1131.30
4. .34 0.1997 285 576.54 4.1 0.34 2615 1173.49
4.2 .36 ).2071 331 897.28 4.2 0.38 2.710 1216.18
4.3 0.38 .2145 377 18.17 43 0.3¢ 2.808 1289.32
44 037 .2220 1424 339.31 44 0.37 2.903 1302.95
4.5 0.38 .2296 1472 660.68 4.5 0.38 3.001 1347.08
4.6 0.38 2373 1.520 682.21 4.8 0.38 3.101 1391.61
47 0.39 0.2451 1.569 703.98 47 0.39 3.201 14368.62
4.8 0.40 0.2830 1.817 728.92 4.8 0.40 3.302 1482.08
4.9 041 0.2609 1.667 748.07 4.9 0.41 3408 1627.99
-] 042 0.2690 1717 770.42 ] .42 3.508 1574.33
5. 043 0.2771 1.7¢7 792.96 5.1 043 3.612 1621.11
5.2 043 0.2883 1.817 815.68 .2 0.43 3.717 1668.31
3 0.44 0.2938 1.869 838.89 5.3 0.44 3.823 1718.94
54 045 0.3018 1.920 381.89 54 0.45 3.930 1763.98
[X] 0.46 0.3103 1.972 884.98 5.5 0.48 4.038 181248
56 047 0.3188 2.024 908.41 5.8 047 4.147 1861.29
57 0.48 0.3274 2077 932.04 5.7 0.48 4.287 1910.55
5.8 0.48 0.3360 2.130 955.83 58 048 4.388 1960.21
5.9 0.49 0.3448 2183 979.80 5.9 0.49 4479 2010.27
[] 0.50 0.3536 2.237 1003.94 [] 0.50 4.592 2060.71
6.1 0.51 0.3624 2.291 1028.24 6.1 0.51 4.7056 2111.54
8.2 0.62 0.3714 2348 1082.70 6.2 0.82 4819 2162.78
6.3 9.52 0.3804 2.400 1077.32 8.3 0.52 4.934 2214.34
64 0.53 0.3898 2.456 1102.10 64 .53 5.080 2266.20
8.5 0.54 0.3987 2.811 1127.04 8.5 0.54 5.168 2318.83
[X] 0.55 04079 2.5687 1182.13 6.8 0.85 5.284 2371.32
8.7 0.58 0.4172 2,623 1177.38 6.7 0.5¢ 5402 2424.38
[X.] 0.57 0.4266 2.680 1202.77 [X ] .67 §.521 2477.30
6.9 0.87 0.4360 2.737 1228.32 6.9 0.57 5.641 2631.57
7 0.58 0.4455 2.794 1254.01 7 .58 5.761 2588.89
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Stream Flow Measurements — General Notes

Open Channel Flow: The discharge is calculated using the following equation
Q=V,*A

~ Where:
Q = Discharge in cubic feet per second
Vm = Mean (average) velocity in feet per second
A = cross-sectional area in square feet

The cross-sectional area is determined by measurements of water depth (D) and corresponding channel
section length (L); A =L*D

In order to convert the flow in cubic feet per second (CFS) to Gallons per Minute (GPM) multiply this
number by 448.8

Q(GPM) = Q(CFS) * 448.8

Velocity Distribution; Flow velocities vary both across the stream and also with depth. We can account for the
difference across the stream section by taking a number of velocity measurements. Since the flow also
varies with depth at any given point in the stream, there are also methods to deal with this problem in order
to give us a reasonable estimate of the average (mean) velocity (Vm)

For stream depths of 2.5 feet or less a velocity taken at 6/10 ths of the total depth is assumed to be
representative of the mean velocity (Vm)

For stream depths of 2.5 feet or greater 2 velocity measurements are made one at 2/10 ths and one at 8/10
ths of the total depth. The average of these two measurements is assumed to be the mean velocity (Vm)

When using a floating object you are actually measuring the surface velocity and this measurement should

be multiplied by 0.85 in order to be representative of the mean velocity (Vm).

Site selection: In order to obtain the best possible accuracy you should select a'portion of the stream that has the
following characteristics:

1. A straight reach with flow parallel to the streambanks

2. -A stable streambed free of large rocks, weeds and obstructions.

3. The channel should have as much straight run as possible look for sections which
have straight upstream lenghts which are at least twice the width of the stream

4. Avoid areas immediately downstream of bridges, culverts and other obstructions.
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