





































































































TEx=

8 1 T T | 1 T T 1 T T I | T T T
&' Velocity, in feet per second —
)0 0. H,o 120( downstream) Point of measured velocity !
2 and observalion seguence
Mean
Seon —
Level ?,4 ' 6
] 5 L] ] 5
P kil
6 a a 4 4
&'+
10"+ 3 3 3
12" Lelt =
bank 2 2 2
14 = 2
| 1 | |
Jr6 e ] 1
18" -
20’ | [ | i L 1 L 1 L I L L1 S
o 20 92 60 70 100 30 160 190 220 250 280 3o 340 J7V380 400 420 440
SOUNDING - STATION DISTANCE FROM LEFT BANK, IN FEET
Srart 0214 0216 0225 0232 0240 0215 ozzz 0228 0239 0247 0253 ozio o218 0228 0235 024! 0252
End 0215 0224 0230 0237 0245 0220 0227 0233 02496 0252 030/ 0216 0225 0234 0240 0251 0258

TIME OF VELOCITY MEASUREMENTS, IN HOURS
MARCH 30, 1965

Time Discharge
Starr 0210 Downstream 5820 cfs
End 0301 Upstream 0 cfs
Meon 0234 Net 5820 cfs
Figure 7 (Measurement 12 of 22)
Section Showing Velocity Distribution Curves and Data
Obtained for Discharge Measurements

U S Geological

Survey in cooperation with the Texas Waoter Development Board
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SOUNDING - STATION OISTANCE FROM LEFT BANK, IN FEET
Start 0328 0329 033590345 0350 0332 0337 0344 0349 0356 0402 0327 0334 034/ 0348 0356 0402
End 0328 0337 03440348 0355 0336 0342 0348 0355 o400 0406 0333 0340 0347 0354 040!/ 0407

TIME OF VELOCITY MEASUREMENTS, IN HOURS
MARCH 30, 1965

Time Discharge
Start 0327 Downstream 8020 cfs
End 0407 Upstream 0 cfs
Mean 0346 Ner 8020 cfs
Figure 7 (Measurement 13 of 22)
Section Showing Velocity Distribution Curves and Data

Obtained for Discharge Measurements

I S Geologcal Survey in cooperotion  with the Texas Water Development Board
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End 045/ 0500 05/0 0518 0527 0448 0457 o511/ 0521 0528 (0445 o452 0458 0506 05!/3 0518

TIME OF VELOCITY MEASUREMENTS, IN HOURS
MARCH 30, /1965

Time Discharge
Start 0438 Downstream 9260 cfs
End 0528 Upsrreom 0 cfs
Mean 0502 Ner 9260 cfs

Figure 7 (Measurement 14 of 22)

Section Showing Velocity Distribution Curves and Data
Obtained for Discharge Measurements

U S Geological Survey n  cooperation with the Texas Water Development Board
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End 0550 060! 0611 0621 0630 0548 0555 0603 o610 0616 0545 0552 0559 0605 0612 0617

TIME OF VELOCITY MEASUREMENTS, IN HOURS
MARCH 30, 1965

Fime Discharge
Srart 0530 Downstream 9230 cfs
End 0630 Upstream 0 cfs
Mean 0601 Ner 9230 cfs

Figure 7 (Measurement 15 of 22)

Section Showing Velocity Distribution Curves and Data
Obtained for Discharge Measurements

'S Geological Survey in cooperation with the Texas Waler Oevelopment! HBoard
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End o700 o7 O7I7 o726 o734 0659 o728 o733 o738 or44 0656 o704 o7I7 07230732 0739

TIME OF VELOCITY MEASUREMENTS, IN HOURS
MARCH 30, 1965

Time Discharge
Strart 0650 Downstream 7180 cfs
End 0744 Upstream 0O cls
Mean 0715 Ner 7180 cfs

Figure 7 (Measurement 16 of 22)

Section Showing Velocity Distribution Curves and Dato
Obtained for Discharge Measurements

U S Geological Survey in cooperotion with the Texos Water Development Board
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Start 080! 0805 08/7 0823 0833 o84l 0806 0814 0820 0829 0835 08/4 0820 0826 0836 0842 0845 0850
End 0802 0815 0821 0830 0840 0848 082 0813 0826 0833 o840 088 0825 0834 084/ 0844 0849 0853

TiIME OF VELOCITY MEASUREMENTS, IN HOURS
MARCH 30, /563

Time Discharge
Strar? 080! Downstream 6410 cfs
Engd 0853 Upstream 0 cfs
Mean (O826 Net 6410 cfs

Figure 7 (Measurement 17 of 22)

Section Showing Velocity Distribution Curves and Data
Obtained for Discharge Measurements

U 5 Geological Survey in cooperalion with  the Texas Water Development Board
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SOUNDING - STATION OISTANCE FROM LEFT BANK, IN FEET
Start 0930 0938 0946 (0955 1002 0937 0955 1000 1005 1010 0927 0934 0943 0950 0957 1005
End 0937 0944 0952 100/ 1010 0952 0958 1004 1010 1015 0933 0942 0948 0955 1004 1010

TIME OF VELOCITY MEASUREMENTS, IN HOURS
MARCH 30, 1965

Time Oischarge
Start 0927 Downstream 6420 cfs
End 1015 Upstream 0 cfs
Mean 095/ Net 6420 cfs

Figure 7 (Measurement |8 of 22)
Section Showing Velocity Distribution Curves and Data
Obtained for Discharge Measurements

U S Geological Survey in cooperation with the Texos Water Development Board
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Start Hoz 16 12s 1130 Hait 1108 s 1123 1130 137 o5 4 12t 133 1n3s 1143
End s 124 1129 n40 IIE 74 i3 1120 128 1134 a4 3 1120 H30 1138 1142 1148
TIME OF VELOCITY MEASUREMENTS, IN HOURS
MARCH 30, /965
Time Discharge
Start 1105 Downstream 2620 cfs
End 1148 Upstream 445 cfs
Mean 1126 Net 2180 cfs
Figure 7 (Measurement 19 of 22)
Section Showing Velocity Distribution Curves and Data
Obtained for Discharge Measurements

U S Geologicol Survey in cooperotion with the Texas Water Development Board
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SOUNDING - STATION DISTANCE FROM LEFT BANK, IN FEET
Start 1220 1226 1241 (1252 130/ 13/4 1223 1232 1239 1248 1256 1222 1229 1237 1247 1253 1302
End 1223 1240 1250 /258 1312 1320 1231 1237 1246 255 1303 1228 1235 1245 1252 1301 1307

TIME OF VELOCITY MEASUREMENTS, IN HOURS

MARCH 30, 1965

Time Discharge
Start 220 Downstream 886 cfs
End 1322 Upstream 1090 cfs
Mean 1246 Net -203 cfs
Figure 7 (Measurement 20 of 22)
Section Showing Velocity Distribution Curves and Data
Obtained for Discharge Measurements
U S Geclogical Survey in cooperotion with the Texas Water Development Board
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SOUNDING - STATION DISTANCE FROM LEFT BANK, /N FEET
Start 34/ 1343 /35/ 1359 1409 f4/9 1340 1347 1356 1405 1414 1340 1347 1354 1402 1410 1417
End 134/ 1349 /1357 /407 i4/6 1425 345 1352 1403 1412 1420 1346 /353 140/ 14908 1415 1422
TIME OF VELOCITY MEASUREMENTS, IN HOURS
MARCH 30, /965
Time Discharge
Start 1340 Downstream (1620 cfs
End 1425 Upstream 1120 cfs
Mean 140/ Net 500 cfs
Figure 7 (Measurement 2| of 22)
Section Showing Velocity Distribution Curves and Data
Obtained for Discharge Measurements

U S Geologicol

Survey n

cooperabion  with  the Texas Waoter Development

Board
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&'+ velocity, in feet per second
s 0 +10 +20( downstre om) Point of measured velociiy |
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o 20 42 60 70 100 130 160 /190 220 250 280 3/0 340 370380 400 420 450
SOUNDING - STATION OISTANCE FROM LEFT BANK, IN FEET
Start 1525 153/ 1542 /1550 1607 1617 1528 1533 1540 1548 1554 1527 1533 1540 /1547 1553 /559
End 1528 /540 /549 1605 1615 1623 /1533 /1539 1547 1553 1559 1532 1539 1546 1552 1558 /604

Section

TIME OF VELOCITY MEASUREMENTS, IN HOURS
MARCH 30, 1965

Time Discharge
Start 152/ Downstream 5300 cfs
End 1623 Upstream 0 cfs
Mean 1545 Net 5300 cfs
Figure 7 (Measurement 22 of 22)
Showing Velocity Distribution Curves and Data
Obtained for Discharge Measurements

U S Geological Survey in cooperation with the Texas Water Development Board
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Table 3.

Elevation of tide stages at upstream and downstream gages

Elevation, in feet,

Elevation, in feet,

Elevation, in feet,

Flevation, in feet,

Time above (+) or below Time above (+) or below Time above (+) or below Time above (+) or below
in (=) mean sea level in (=) mean sea level in (-) mean sea level in (=) mean sea level
hours Downstream Upstream hours Downstream Upstream hours Downstream Upstream hours Downstream Upstream
gage gage gage gage gage gage gage gage
March 29, 1965
1130 +0.33 +0.24 1400 +0.87 +0,88 1630 +0,84 +0.85 1900 +0.53 +0.71
35 + .30 + .30 05 + .74 + .97 35 + .78 + .82 05 + .62 + .71
40 + .40 + 23 10 + .85 + .94 40 + .98 + .91 10 + .64 + .72
45 + .51 + .35 15 + .89 + .91 45 + .93 +1.00 15 + .59 + .73
50 + .70 + .38 20 + .92 + .88 50 + .82 + .88 20 + .67 + .64
55 + .60 + .42 25 + .B5 + .84 55 + .56 + .88 25 + .71 + .58
1200 + .55 + .50 30 + .84 + .90 1700 4+ 85 +1.04 30 + .56 + .69
05 +: 52 + .63 35 + .92 + ,96 05 + 8L + .98 35 + ,50 4 .62
10 + .50 + .64 40 + .88 + ,95 10 = T + .91 40 + .65 + .64
15 + .40 + .65 45 + .95 +: 83 15 + .74 + 95 45 + .56 + .71
20 + .68 + .60 50 + .84 + .96 20 o Sl + .87 50 + .48 + .63
25 + .65 + .50 55 * .90 +1.00 25 + .83 + .90 55 + .42 + .56
30 + .66 + .50 1500 + .83 + .98 30 + .75 + .87 2000 + .54 + ,63
35 + .76 + .71 05 + .85 + .93 35 + .70 + .83 05 + .35 + .61
40 + .76 + .69 10 + .79 + .97 40 + .74 + .82 10 + .43 4+ ;55
45 + .71 + .67 15 + .83 + .95 45 + 715 + .89 15 + .40 + .49
50 + .77 + .73 20 + .86 + .90 50 +: ;73 + .80 20 + 47 + .54
55 + .68 + .79 25 + .90 + .94 55 + .64 + .81 25 + .46 + .44
1300 + .72 + .75 30 + .94 + .86 1800 + .69 + .80 30 + .38 + .50
05 + .80 + .77 35 + .97 + .93 05 + .65 + .81 35 + .34 + .49
10 + .80 + .78 40 + .90 + ,95 10 + .60 + .78 40 + .38 + 47
15 + .78 + .74 45 % IT +1.01 15 4,95 E Ty 45 + .40 + .42
20 + .73 + .83 50 + .86 +1.02 20 + .48 + 375 50 + .45 + .38
25 + .85 + .85 55 + .78 +1.00 25 + .58 = 55 4+ 33 4+ .40
30 + .68 + .80 1600 + .80 + 91 30 + .56 + .65 2100 + .35 + .42
35 + .83 + .79 05 + .88 + .91 35 + .62 + .61 05 + 31 + .48
40 + .89 + .88 10 + .80 + .96 40 + .65 + .63 10 + .34 4+ .38
45 + .81 + .78 1.5 + .74 + .87 45 + .66 + .60 15 + .29 + .36
50 + .94 + .86 20 + .67 + .98 50 + .65 + .68 20 + .25 +- .37
55 + .84 + .91 25 + .92 + .92 55 + .58 + .70 25 + .23 + .36
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Table 3.

Elevation of tide stages at upstream and

downstream gages—--Continued

Elevation, in feet,

Time above (+) or below
in (=) mean sea level

hours DownstLream Upstream
] gage gage
March 29, 1965
2130 +0.21 +0.35
35 A4 27 + =33
40 i 28 + A7
45 g w27 w5
50 + .26 k28
55 e A =t il
2200 + 28 Al
05 o+ 22 £ w2
L0 + .28 + .31
15 + .20 + .29
20 g Y + .30
25 + 28 + 531
30 + .24 + .28
35 S L) + 23
40 # .35 + .32
45 + .40 + .30
By + L40 + 27
55 + 3 o O
2300 + .31 + .39
05 + 42 + =45
LG + .43 + .46
15 + .44 + .41
20 + .38 w i )
25 + 45 + .48
10 + .49 + .50
Ak o R 17 + .46
40 + &7 ot
45 + .48 + .54
50 + 47 + .58
55 + <54 +..96

Elevation, in feet, Elevation, in feet, Elevation, in feet,
Time above (+) or below Time above (+) or helow Time above (+) or below
in (-) mean sea level in (-) mean sea level in (-) mean sea level
hours Downstream Upstream hours Downstream lUpstream hours Downstream Upstream
gage gage gage gage gage gage
2400 +0.49 +0.53 0220 +0.45 +0.58 0450 -0.08 +0.15
25 + .41 + 67 55 + .02 + 512
March 30, 1965 30 + .43 + .59 0500 - .03 + .04
0005 + .31 + .51 35 + .40 + .54 05 - .09 + .03
10 + 30 5 40 + .33 + 51 10 - .15 + .03
15 + .38 + .54 45 + 35 + .49 15 - .21 + .08
20 + .48 + .46 50 + .36 + 47 20 - .23 + .03
25 + .41 + .38 55 + .36 + .44 25 s @], - .02
30 + .43 + .38 0300 + 37 + .41 30 - .20 - .06
35 + .44 + .48 05 + 33 + o4l 35 - .22 - .11
40 + .44 S el 10 + .40 + .44 40 - .28 =
45 + 45 + 44 15 + 32 + .43 45 - .33 - .12
50 + .48 + .46 20 F A2 + .44 50 - .30 - .13
55 + .56 + .49 25 + .40 + .48 55 - .28 - 515
0100 + .50 + .51 30 + 35 + .46 0600 = 30 - .23 |
05 + .49 + .52 35 + .25 + .43 05 - .40 - 523 |
10 + .49 T 40 + .12 +. 50 10 - .32 - .24
L5 + 48 + .54 45 + 12 + =lyS 15 - .30 - .24
20 4,55 + .56 50 + W17 ) 20 - .32 = on
25 Fedyd 5 55 + .10 + .31 25 - .29 - .32
30 + .51 + 55 0400 + .04 G 25 30 - .26 - .26
35 +.w55 + .60 05 + 20 + .28 35 - .26 - .24
40 F 61 + .58 10 + .18 F 023 40 - .30 - .22
453 e + .54 13 + .05 ol 45 - .36 = .21
50 + .60 + .58 20 .00 + .18 16 - .25 - .22
55 S + .63 25 - .05 + .31 55 - .18 - .24
0200 T + .64 30 + .06 + .22 0700 - .11 = J27 |
03 ta 3 + .56 35 0 . ST 05 - .28 - .20
10 L 55 + .63 40 - .05 N 10 - .28 - .12
15 + .48 + =52 45 - .09 + .07 15 - .13 - .13
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Table 3. Elevation of tide stages at upstream and

downstream gages—-Continued

Elevation, in feet, Elevation, in feet, Elevation, in feet, Elevation, in feet,
Time above (+) or below Time above (+) or below Time above (+) or below Time above (+) or below
in (-) mean sea level in (-) mean sea level in (-) mean sea level in (-) mean sea level
hours Dowvnstream Upstream hours Downstream Upstream hours Downstream Upstream hours Downstream Upstream
gage gage gage gage gage gage gage gage
0720 -0.05 -0.13 0955 -0.54 -0.30 1230 +0.43 +0.38 1505 +0.71 +0.98
25 = o> - .25 1000 - .37 - .27 35 + .50 + .39 10 + .80 + .96
30 - .30 = w17 05 - .46 - .37 40 + .75 + .41 15 + .74 + .93
35 - .23 - 10 10 - .34 - 47 45 + .61 + .23 20 + .62 4+ .85
40 - .32 - .06 15 - .31 - .42 50 + .73 + .68 25 + 47 + .78
45 - .22 - .19 20 - .25 - .32 55 + .53 + (65 30 + .57 + .79
50 - .30 - ,22 25 - .36 - .40 1300 + .68 + .58 35 + .63 + .68
1) - .35 - .19 30 - .18 - .27 05 + .92 +..70 40 + .58 + .56
0800 - .18 - .25 35 - .25 - .24 10 + .60 +.51 45 + .43 + .58
05 - .20 - .31 40 - 48 - .24 15 + .66 + .73 50 + .67 + .55
10 - .30 - .28 45 - 42 - .28 20 + .92 + .88 55 + .58 + .61
15 - .35 - .17 50 - .35 - .12 25 +1.05 + .59 1600 + 45 + .59
20 - .30 - .11 55 - .30 - .22 30 + .55 + .81 05 + .37 + .48
25 - .19 - .19 1100 - .31 - .39 35 + .75 +1.03 10 + .60 + .66
30 - .31 - .28 035 - .10 - .28 40 + .83 + .74 15 + .63 + .57
15 - .25 - .22 10 #: 483 - .32 45 + .67 + .38 20 + .75 + .50
40 - .30 - .14 15 - .05 - .31 50 + .85 + .80 25 + .83 + .46
45 - .36 - .18 20 - .12 - .22 55 +1.21 + .61 30 + .70 + .58
50 - .40 - .23 25 - .21 - ,12 1400 +1.12 + .87
55 - .30 - .19 30 + J07 + .03 05 + .85 +1.13
0900 - .38 - .26 35 + .38 - .07 10 + .57 +1.04
05 - .43 - .30 40 + .17 - .06 15 + .63 + .89
10 - .36 - .30 45 *+: .25 - .02 20 + 70 + .75
15 - .38 - .26 30 + .36 + .18 25 + .84 + .61
20 - .48 - .34 55 + .30 + .38 30 + .70 + .62
25 - .52 = .34 1200 + .24 + .20 35 + .90 + .70
30 - .45 - .26 05 + .30 + .40 40 +1.25 b S
15 - .40 - .34 10 + .05 + .34 45 +1.09 + .98
40 - .32 - .44 15 + .11 + .32 50 + .88 +1.25
45 - .36 - .44 20 = 25 + 35 55 + .96 +1.10
50 - .48 =35 25 + .40 + .23 1500 + .86 + .98
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Table 4.

Records of velocity observations

3 Boat No, 1 Boat No. 2 Boat No. 3
Initial Initial Initial
depth depth depth
Sration \.b.r:iz: Depth UF Veloctty Observation Station ::12: Depth 0,f Velocity Observation Seation :;iz: Dapti OF Velgcicy Observation
observation| (fps) observation| (fps) observation (fps)
surface . sequence surface . sequence surface T oy sequence
- in feet af : in feet a/ in feet af
in feet in feet in feet
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)
Discharge Measurementc 1 Discharge Measurement 1 Discharge Measurement 1
20 1.1 +3 +.15 1 130 17.5 1 + .20 5 310 17.7 3.4 A Akl 5
(1203) (1204-18) 7.0 + W77 4 (1200-05) 6.8 & Tl 4
10.5 + .26 3 10,4 g 327 3
4 11.5 243 + .18 5 14.0 + .28 2 13.7 .29 1
(1210-20) &6 E a3 4 15,7 - .28 1 15.4 = 21 2
6.9 + .25 3
v - W24 2 160 18.5 3T .28 5 340 1739 3.6 i A 5
10.3 = .17 I (1222-31) 74 + .62 4 (1207-13) Pl + (&% 4
1y By + L35 3 10.8 + 35 3
60 14.7 249 + .28 5 14 .8 X 22 2 14,3 S 1
(1225-38) 3.8 e b 4 16,6 = W27 1 16.1 - .14 2
8.7 % 17 3
11.6 = N 2 130 17 .6 3.5 + 15 5 370 16,6 3.4 + 26 3
13.5 = 16 1 (1235-45) 740 + .63 4 (1215-20) 6.8 + .30 4
10.5 t .34 3 10,2 t 28 3
70 15.0 3.0 + .11 5 14.0 T .24 2 13.2 g 1
(1242-52) 6.0 + .23 4 15.8 - .22 1 14,9 - .16 2
9.0 £ .20 3
12.0 * .18 2 220 18.3 Fu + W27 5 380 16.2 3.2 + 27 5
13.5 .14 1 (1245-53) 7.4 + .59 4 (1222-27) 6.4 + .28 4
LL,.1 ¥ 25 3 9.6 boL16 %
100 16.5 3.3 + .17 5 14.8 t .14 2 13.1 G 5 1
(1255-1303) 6.6 + .40 4 16.5 - .20 1 14,7 - .06 2
9.9 + .30 3
13,2 t .21 2 250 17.8 3.6 + .26 3 400 16.0 3.2 + .38 5
14.9 = olf 1 (1259-1306) 7.2 + w31 4 (1228-35) 6.4 + .18 4
10.8 = e 3 9.6 . 3
14,2 + .18 2 § ] = 09 1
16.0 + .14 1 14.5 L ¢ 2
280 19,3 J o + 21 5 420 10,3 Zhik ¥ &35 5
(1308-15) Fad + .53 4 (1236-43) 4.2 + 4
11.6 & 21 3 6.2 i O 3
L%.5 £ 330 2 8.3 + 5 1
17 .4 - .38 1 .3 -~ .10 2
430 .06 0 ] #
(1244)

3/+ flowing in downstream direction, - flowing in upstream direction,

+ direction of

flow doubtful,
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Table 4,

Records of velocity observations

Boat No. 1 Boat No. 2 Boat No, 3
Initial Initial Initial
depth depth depth
Station ::::: Depth of |Velocity Observation || Station ::tz: Depth of |Velocity Observation Station ::::: Depth of |Velocity Obasrvarion
observation| (fps) observation| (fps) observation| (fps)
surface e EaRT a/ sequence surface Tn feat aj sequence surface in Couk aj sequence
in feet in feet in feet
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)
Discharge Measurement 2 Discharge Measurement 2 Discharge Measurement 2
20 15 .8 .05 1 130 17.1 3.4 + .26 5 310 18.0 3.6 + .17 5
(1340) (1340-48) 6.8 + .44 4 (1340-48) 7.2 + .40 4
10.2 + .34 3 10.8 + .19 3
42 12.0 2.4 + .11 5 13.7 + .27 2 14.5 + .16 1
(1346-58) 4.8 + 1 4 15.4 + W17 1 16.3 * 415 2
7.2 o i b | 3
9.6 15 2 160 17.6 345 + 27 5 340 18.2 .6 + .16 9
10.8 +.,08 1 (1350-56) 7.0 + .56 4 (1351-1404) 3.6 + ,31 5
10.5 + .34 3 743 * 31 A
60 15.0 3.0 L e b ) 14.0 + .18 2 9.1 + .38 8
(1400-10) 6.0 + .40 4 15,8 + .16 1 10.9 +* ;22 3
9.0 + .33 3 12.7 + .22 6
12.0 #+ ;32 2 190 18.0 3.6 + 44 5 14.5 + 13 i
13.5 + .20 L (1358-1408) 1.2 + .69 4 15.5 ¥ w1l 7
10.8 + .50 3 16.3 + .16 2
70 15.0 3.0 + .16 5 14.4 + .16 2
(1412-18) 6.0 + 31 4 16.2 + .14 1 370 16.0 3.2 + .31 5
9.0 - 25 3 (1406-12) 6.4 + 92 &
12.0 + .20 2z 220 18.3 3.7 + 47 5 9.6 + 39 3
1355 + .16 1 (1410-15) 7.4 + .50 4 13.0 + .29 1
11.1 + .38 3 14.6 + .24 2
100 16.5 33 + .26 5 14.8 + .20 2
(1422-30) 6.6 + .33 4 16.5 + .20 1 380 16.8 3.4 *+ .15 5
9.9 b S 3 (1413-18) 6.8 + .26 4
13.2 + .29 Z 250 18.0 3.6 + ;51 5 10.2 + .24 3
14.9 + .18 1 (1417-24) 7.2 + .50 4 13.4 + .19 1
10.8 + .40 3 1%k + .16 2
13.9 + .20 2
16.2 + .18 1 400 15,7 o | + .10 5
(1419-26) 6.2 + .37 4
280 19.3 3.p + .02 5 9.3 + .29 3
(1425-1431) 1 + .45 4 125 + .22 1
11.6 + .37 3 4.1 + .18 2
15.5 + L7 2
1743) + .17 1

8/ 4 flowing in downstream direction, - flowing in upstream direction, * direction of

flow doubtful.
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Table 4.,

Records of velocity observations

Bpat No. 1 E Boat Mo, 2 Boat No. 3
Initial Initial Initial
depth depth depth
below below below
i D v : . i f Ve i . i =3 i
Station R epth 01.? elocity s BT Station SRR Depth o elocity T o T o Station b Depth OF Velocity Bhservaiton
observation| (fps) observation| (£ps) observation (fps)
surface / sequence surface i b5 sequence surface ) sequence
7 in feet & : in feet af S in feet af
in feet in feet in feet
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)

Discharge Measurement 2--Continued

Discharge Measurement 2--Continued

Discharge Measurement 2--Continued

420 10.3 241 b g b 5

(1427-33) 4.2 b 4

6.3 L R 3

8.3 + .18 1

9.3 415 2

430 8 0 0 -

Discharge Measurement 3 Discharge Measurement 3 Discharge Measurement 3

20 1.5 o3 o 29 1. 130 Ll 3.4 + i bh 5 310 18.0 3.6 + 78 5

(1522-24) (1523-30) 6.8 o 4 (1524-31) T2 + .60 4

10.2 + .65 3 10.8 e i 3

42 Y5 25 g 5 13.7 45 58 2 14.5 + .21 1

(1526-34) 5.0 2] 4 15.4 + .54 1 16.3 vk 3B 2
7.5 + 41 3

10.0 + 23 2 160 17.6 345 i 2 340 18.7 3.8 + .83 5

i3 P L 1 (1532-138) Tl + .74 4 (1532-37) i e TohH 4

105 +. .56 3 LE.3 + .43 3

60 15.2 3.0 + .46 5 14.0 + .54 2 15.0 + 341 i

(1536-42) 6.0 = S50 4 15.8 + .46 1 16.9 + Wbl 2
9.0 R 3

120 + 44 2 190 18.0 346 g B 5 5 370 16,6 348 + .96 5

L35,5 + .48 1 (1540-45) Ta2 +1.02 4 (1538-44) 6.5 + .33 4

10.8 + .88 3 9.8 + .66 3

70 15.0 3.0 Fwdd ) 14,4 +.. 70 2 I3 + .59 1

(1544-50) 6,0 Pl d 4 l6.2 i E 15.0 + .61 2
2.0 T, 3

12,0 e, 2 220 18.2 3.6 3t 5 380 16.5 3.3 + .87 5

1 s + .66 1 (1546-53) Ta3 +1.02 & (1545-50) 6.3 + .78 4

10.9 + .78 3 9.8 + =bb 3

100 16.0 3.2 A 3 14.5 o AN 2 13.3 + .81 1

(1552-58) B4 +-. 81 4 16.4 + 66 1 14.9 + .68 2
9.6 +7d 3
1258, + .71 2
14 .4 + .68 1

a8+ flowing in downstream direction,

- flowing in upstream direction,

+ direction of flow doubtful.
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Table 4,

Records of velocity observations

Boat No, | Boat No, 2 Boat No, 3
= o —
Initial Initial Initial
depth depth depth
_ below below . be low
Station Vater Depth of |Velocity Observation || SEation Ter Depth o.f Velocity Observation|| Station PR Depth a!'F Velocity ObservatLon
observation| (fps) observation| (fps) observation| (fps)
surface ik taat aj sequence surface ip Eout a/ sequence surface n. fapt a/ sequence
in feet in feet in feet notee
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)

Discharge Measurement

3«=Continued

Discharge Measurement 3--Continued

Discharge Measurement 3--Continued

250 17.9 3.6 +1.14 5 400 16,2 3.2 + .81 5
(1555-1600) 7.2 +1.e% i» (1552-57) 6.5 + 83 (A
10.8 +1.,02 3 §.47 T 57 3
14 .4 + .80 2 12.9 +-.58 1
16.1 + .64 1 14.5 H.53 2
280 19.2 3.8 +1.07 5 420 10.5 2.1 b S 5
(1602-07) 7.6 +1.00 o (1558-1603) 4,2 o AR 7 b
11.4 + .82 3 6.3 B 3
15.2 + 472 2 8.4 +527 1
173 + .58 1 9.4 + .28 2
“ 430 .8 0 0 -
Discharge Measurement 4 Discharge Measurement 4 Discharge Measurement 4

20 1.6 1.0 + .12 1 130 17.1 3.4 +1.16 5 310 18.0 3.5 +1.20 6
(1627-30) (1628-33) 6.8 +1.09 0 (1627-33) 7.2 + .98 5
10.2 +1.12 i 9.8 +:,713 3
42 12.0 2.4 + .72 1 13.6 +1.02 2 ' 10.8 + .96 4
(1632-38) 4.8 + 72 2 15.4 + .80 1 14.3 + 4 1
7.2 + .60 3 16,1 + .66 2

9.6 + 46 4 160 17:5 3.5 + .85 5
10.8 * . 5 (1635-40) 7.0 + .98 4 340 18,6 3.7 #0531 5
10.5 +1,16 3 (1634-40) 7.4 41,57 4
60 15.2 3.0 + .68 it 14.0 + .95 2 11.1 + .74 3
(1641-48) 6.0 + .48 2 15.7 + .90 1 14.8 + .74 1
9.0 + .41 3 16.7 + .58 2

12.0 + 53 4 1590 17.9 3.6 +1.09 5
13.5 + .61 5 (1641-47) 7.2 +1.09 4 400 16,5 3.3 9576 5
10.8 +.95 3 (1642-47) 6.6 + .68 4
70 15.0 3.0 + .96 1 14.4 + .74 2 9.9 + .58 3
(1652-59) 6.0 + .94 2 16.1 + .62 1 13.2 + 44 1
9.0 + .69 3 14,8 + 46 2

12.0 + .17 4
13,5 + ,66 5

a/+ flowing in downstream direction,

= flowing in upstream direction, * direction of flow doubrful,
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Table 4.

Records of velocity observations

Station

Initial
depth
below
water
surface
in feet

(Time in vertical
in hours)

Boat No. 1

Boat No. 3

Depth of Velocity BRI

observation (fps) .se leyaa
in feet a/ fnatuls

Boat No, 2

B - | —
Initial | Initial

\
depth | depth
below ! | below

De Veloeit ; ati i i |
epth ot: elocityly, o ivation Station v Depth of Velocity Obsariating Station | GLvsh

observatmn| (fps) N — stiEFaEs observation (Eps) i

in feet af 4 ; in feet af Seanence SUrIace
l in feet in feet

(Time in vertical
in hours)

(Time in vertical
in hours)

Discharge Measurement 4--Continued

Discharge Measurement 4--Continued

Discharge Measurement 4--Continued

100 16.0 3l +1.09 1 220 18.4 ) +1.16 3 370 16.7 33 4. .82 <
(1700-05) 4.8 e 5] (1648-53) 7uh +1.37 4 {1630-55) 6.6 +Bi 4
6.4 o s 2 111 +1.14 3 10.0 + .66 3
9.6 +1.02 3 14.8 + .98 2 13.4 +1.01 1
12 .B +1.09 4 16.6 g i ; IR | o at 2
14 .4 +1.02 5
250 17.:9 3.6 +1.09 5 380 16.4 3.3 + .31 5
(1655-1700) T2 +1 .45 4 (1656-1701) 6.6 e B 4
10.8 +1.07 3 9.9 + Tk 3
14,4 + .82 2 3.1 + .78 |
16.1 A i 1 17 .4 Fakn 2
280 19.2 3.8 +1.39 5 420 10.6 2l s et 5
(1702-08) 7.6 +1.33 4 (1702-08) 4.2 G 4
11.4 +1.19 ] 6.3 + .G8 3
15,2 +1.09 2 B4 + &0 1
T o b 1 1 B o200 2
430 .8 0 0 -
Discharge Measurement 5 Discharge Measurement 5 Discharge Measurement 3
20 T a3 + .06 1 130 17.0 3.4 +1.02 3 310 18.0 3.6 +1.38 5
(1725-27) (1722-27) 6.8 +1.21 4 (1727-32% T +1.47 4
10.2 +1.12 3 10.8 +1.11 3
42 12.0 235 o AP | 1 13.6 +1.09 2 L4 .4 Fnat s 1
(17249-34) 4.8 o o 2 15.3 +1.02 1 162 LT 2
T + .88 3
9.6 + .52 4 160 17.4 3.5 +1.33 5 340 1&.6 Fod +1.65 5
10.8 g5 5 (1728-33) 7.0 +1.68 4 (1733-39) 7.4 +1.05 4
10.5 +1.39 3 1L Fuidl 3
60 13.0 350 +1.19 1 14.0 +1.,12 2 14.9 + B8 1
(L737-443 4.8 +1.22 6 T5aH 0,08 1 168 + 7h 2
6.0 + .98 2
9.0 o, 3
12.0  iE ] 4
¥3:55 2 e b 5

a8/ + flowing in downstream direction,

- flowing in upstream direction, * direction of flow doubtful.
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Table 4,

Records of velocity observations

Boat No. 1 Boat No. 2 Boat No. 3
Initial Initial Initial[
depth depth depth
Station 2:1&:: Depth of Velocity|n, ovarion || Station Eztz: Depth of |Velocityly, = tion|| Station :(atz‘: Depth.of. [Velesdry s cvasion
observation (fps) . |observation (£ps) . observation (fps)
surface : & sequence surface 5 al sequence surface = - sequence
: in feet 4 : in feet 8y - in feet af
in feet in feet in feet
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours) J.
Discharge Measurement 5--Continued Discharge Measurement 5--Continued Discharge Measurement 5--Continued
70 15,0 3.0 +1.33 1 150 17.5 s +1.33 5 370 16.3 Tl +1.50 5
(1746-52) 6.0 +1.14 2 (1735-40) 7.0 +1.63 4 (1740-46) B3 +1.28 4
9.0 + .57 3 10.5 +1..39 ] 7.7 + .92 6
12.0 R i & 14.0 FlaihZ 2 9.8 + .66 3
13.5 + .58 5 ! B T fp=aiis] 1 13.1 + .81 1
14.7 + .64 2
100 16.5 3.3 +1.63 1 220 15.2 3.6 +1.45 5
(1754-1800) 6.6 +1.07 2 (1743-47) Te2 +1.60 4 380 16.4 3.3 +1.34 5
9.9 . 3 10.8 +1.30 3 (1747-52) 6.6 + .98 4
13,2 +1,07 & 14.4 +1.14 2 9.9 + .78 3
14.9 + .98 3 16.4 A5 1 1351 + .68 1
14.7 + .60 2
250 17.3 3.5 +1.78 5
(1751-57) 7248 +1.81 & 400 16.2 32 +1.69 5
10.5 +1.09 ] (1754-59) 6.5 +1:13 4
14.0 a8t 2 9.7 + 74 3
15.6 + .70 L 13.0 +,71 1
14.6 5 2
280 19.0 3.8 +1.98 5
(1759-1805) 7.6 +1.38 & 420 10.8 2.1 +: 89 5
11.4 +1.12 3 (1800-05) 4.2 +1.03 &
14,2 s & 6.3 + 64 3
1741 + W5 1 B.4 . 29 1
8.5 bl 5 2
Discharge Measurement 6 Discharge Measurement 6 Discharge Measurement 6
20 1.3 B = 31 130 17.0 3.4 +1.74 5 290 17.8 3.6 +1.76 5
(1833) (1835-43) 6.8 +1.42 4 (1834-43) 7.1 +1.41 &
102 +1.24 3 G0 + .92 3
42 L1.5 L2 +1.02 5 13.6 +1.09 2 14 2 + .70 2
(1837-42) 2.3 +L,22 4 L5232 + .90 L 16.0 + .60 1
4.6 +1.37 3
6.9 + .6l 2
9.2 + .26 1

8/ + flowing in downstream direction,

- flowing in upstream direction, * direction of flow doubtful.
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Table &. Records of velocity observations

(I Boat No. 1 Boat MNo. 2 | Boat No., 3
. ~ L,
Initial Initial Initial
depth depth depth
¥ k]
Station ::iz: Depth DF Veloeity Obsasvaiiog Station :Zi:‘: Depth ul.f Velocity thsamvation Station :jiz; Depth of Velocity e
surface ohsexvation (fp;) sequence surface observation (fps) sequence surfac observation (fps) .
A in feet 2 . in feet aj Lo shrface S FaaE a seguence
in feet in feet St in feet L
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)
Discharge Measurement 8 Discharge Measurement 8 Discharge Measurement §
20 1.0 .6 + o113 L 130 16.5 3.3 +1.74 5 310 17.5 3.5 +2 .04 5
(2058) (2058-2103) 6.6 +1.98 4 (2100-06) 7.0 +1.65 4
9.8 +1.04 3 10.5 +1.03 3
42 I:2 Ll +1.40 5 132 + 272 2 14.0 il 2
(2100-05) e +1.40 4 14,8 + ,B5 L 15.7 by e 051 1
4.6 +1,12 3
6.8 + .35 2 160 17.0 5.4 +1,98 5 340 17.9 3.8 +2.00 5
9.0 + &0 1 (2104-09) 6.4 +1.89 & (2107-13) Tl +1.63 4
0.2 +1.07 3 10.7 + .98 3
60 14.3 1.4 +1.40 5 13.6 + U7 2 14.3 + .56 i
(2107-12) P2 +1.19 & 15,3 + .63 il 16.1 + 40 1
5.8 +1.,55 3 l
.6 +1.07 2 190 17.0 3.4 +1.98 3 370 16,1 W i 5
11.4 + .57 1 (2111-17) 6.8 +2.07 4 (2115-21) 6.4 +1.63 4
10,2 +1.16 3 9.6 k1,25 3
70 14,3 L4 +1.45 3 13.6 + 277 2 12.9 He i B 2
(2114-19) 2.9 +1.24 4 15.3 s 1 14.5 G e 7] 1
3.8 +1.36 3
8.6 +1.09 2 220 17.5 i +2.17 5 380 16.4 33 +2 .04 5
11.4 + .69 1 (2118-24) 7.0 +1.89 4 (2122-28) 6.6 +1.,65 &
10.5 +1.09 3 9.8 +1.05 3
100 13.5 l.6 +1.63 3 14.0 + P 2 131 + .61 2
(2122-28) F, 1 +1.40 4 15.8 52 1 14.7 + .38 1
6.2 +1.82 3
9.3 +1.18 2 250 17.0 3.4 +2 .26 5 400 16.0 32 +1047 5
12,4 + 71 1 (2126-31) 6.8 +1.98 4 (2129-34) 6.4 +1.38 4
10.2 +1.21 3 9.6 T 3
13.6 + .74 2 12,49 FL 08 2
 Bath! + .46 1 14.5 o A 1
280 18.5 B +2.36 3 420 10.5 2l #1111 5
(2133-40) 7.4 +1.56 4 (2135-41) 4.2 +1.15 4
11.1 + .93 3 6.3 + .83 3
14.8 + .48 2 8.4 + .40 2
16.6 + .41 1 2 g e 1

4/ + flowing in downstream direction, - flowing in upstream direction, * direction of flow doubtful.



Table 4,

Records of velocity observations

Boat No. 1 Boat No, 2 Boat No. 3
Initial Initial Inftial
depth depth depth
Station :;l:: Depth of |Velocity Observation || Station ::i';: Depth nf Velocity Observation|| Station :ﬂ:'{": Depth of [Velocity ObsEivation
observation| (fps) observation| (fps) observation| (£fps)
surface in feat aj sequence surface in fest a/ sequence surface i Paas aj sequence
in feet in feet in feet
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)
Discharge Measurement 9 Discharge Measurement 9 Discharge Measurement 9
20 1.0 .6 +::13 1 130 16.5 ) +1.85 5 310 17.5 3.5 +2.,09 5
(2106) (2206-12) 6.6 +1.74 4 (2210-153) 7.0 +1.,61 4
9.9 + .98 3 10.5 +1.01 3
42 11.2 1,1 +1.19 5 13,2 + .51 2 14.0 + .56 2
(2207-17) 2.2 +1.07 4 14.8 + .42 1 15.8 + .33 1
4.5 + .96 3
6.7 F 62 2 160 17.0 3.4 +1.98 5 340 17.8 3.6 +2.38 5
9.0 + .38 1 (2213-19) 6.8 +1.85 4 (2216-22) 7.1 +1.65 4
10.2 +1,14 3 10,7 +1.11 3
60 14.0 8.4 + .54 2 13.6 + .62 2 14,2 + .51 2
(2219-20) 11.2 b2 1 15.3 + .46 1 L6.0 + .38 1
190 17.0 3.4 +1.81 5 aro 16,1 9.6 + .96 3
(2220-25) 6.8 +1.63 4 (2223-25) 12.9 + .56 2
10.2 + .98 3 14.5 + .31 1
13.6 + 64 2
153 + .48 1
(barge passed measuring section) (barge passed measuring section) (barge passed measuring section)
60 14.0 1.4 +1.49 5 220 17.5 1.0 +1.56 6 170 16.1 1.0 +1.61 6
(2234-37) 2.8 +1.49 4 (2244-51) 3.5 +1.68 5 (2235-37) 3.2 +1.91 5
5.6 + .71 3 7.0 +1.07 4 6.4 +1.65 4
10.5 + .90 3
70 14.5 1.0 +1.27 6 14.0 + .28 2 180 6.1 3.2 +1.32 5
(2239-45) 1.4 +1.00 5 15.8 + .24 1 (2238-45) 6.4 + .89 4
2.9 + .88 4 9.6 -+ Tl )
5.8 + .49 3 250 17.0 3.4 +1.60 5 12.9 + .28 2
8.7 + .30 2 (2253-2300) 6.8 +1.09 4 14.5 + ,25 1
11.6 + .21 1 10,2 + .70 3
13.6 + .31 2 400 16.0 3.2 +1.05 5
100 16.5 1.6 +1 .04 5 15.3 + .24 ! (2250-55) 6.4 +1.03 A
(2250-56) 33 +1.17 4 9.6 + .83 3
6.6 + .64 3 280 18.5 3.7 +1.63 5 . 12,9 + .24 2
9.9 + .33 2 (2302-08) 7.4 + .83 4 14.5 + .23 1
13.2 + .19 1 11.1 + .63 3
14.8 + .26 2
16.6 + .26 1

8/ 4+ flowing in downstream direction,

- flowing in upstream direction, * direction of flow doubtful.
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Initial
depth
below
waler

surface |

in feer |

Station

(Time in vertical
in hours) I

Boat No. 1

Depth of
observation
in feet

Table 4,

Records of velocity observations

(Time in vertical i

in hours) |

(Time in vertical
in hours)

Boat No. 2 Boat No. 3
Initial Initial
depth depth
below z be low
v . ) ’ D ; i . i
elocity Giaairaetan Station waber epth c:% Velocity syt D Station aban Depth of Velocity OBSES R
(fps) observation (fps) . observation (Eps)
7 sequence surface : : § Sequence surface 2 53 Sequence
aj - in feet 4 ; : in feet ay
in feet in feet

Discharge Measurement 9--Continued

Discharpge Measurement Y9--Continued

Discharge Measurement 9--Continued

420 10.8 2.2 + .98 5

(2256-2302) 4.3 +1.05 4

6.5 F1.11 3

3.6 0 2

B + .24 |

Discharge Measurement 10 Discharge Measurement ]:_(}_ Discharge Measurement [0

20 L.0 B [ L 130 16.5 3.3 +1.24 5 310 17.8 3.6 +1 .04 5

(2345) (2346-51) 6.8 F82 4 (23453-49) Pl #1451 4

9.9 Bl 3 10,7 + 47 i

42 12.0 1.0 by i 174 s} 13.2 +:.55 2 14.2 5 2

(2352-2400) 2t Fepte d L) 14,8 +..33 1 16.0 R 1 3
4.8 + .29 4

Tl =, SR 3 160 170 3.4 +1.45 340 18.2 3.6 +1.28 3

7.6 0 2 (2353-58) B.8 Fena 2 4 (2350-58) Te3 #5598 &

104 a 1 0.2 +.59 3 10,9 = g 3

13.6 F09G 2 14.6 + .26 2

(18] G4 32 + L84 5 15.3 e v 1 LG4 o d¥ 1
(O004%-049) 6.0 F s 4

8.8 0 El 190 i By 3.5 +1.39 5 370 161 140 +1.41 3]

11.6 0 2 (0010-1A) T +1..12 4 (DD05-11) % s #1,.65 5

1330 0 1 10.5 +.063 3 6.4 +1.31 4

14.0 2B 2 9.6 Ry b 3

70 14.5 1.0 +1.24 & 15.8 + .45 1 128 + 47 2

(0012-17) 353 R L 5 14,5 237 1

LR + .34 4 220 15.4 1.0 +1.33 5}

B + .60 3 (0018-25) ) +1.42 5 380 5.2 3.2 +1.34 3

I 0 2 7.0 fupl A1, 4 0012-17) 6.4 +1 .01 4

15.1 Q 1 105 + .54 3 ] +=51 3

14.0 g3 2 5 + 576 2

L0 L6 .0 3:2 +1.07 3 15.8 Fg Bl 1 14.5 : 3 | Al
(0020-26) 6.4 +1.02 4
976 F,. 61 2
12.0 Faas 7l
144 A R 1

3/ 4 flowing in downstream direction,

- [lowing in upstream direction,

* direction of flow doubtful.
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Table 4.

Records of velocity observations

(Time in vertical

in hours)

(Time in wertical
in hours)

(Time in vertical
in hours)

Boat No., 1 Boat No. 2 Boat No. 3
— -
Initial Initial Initial
depth depth depth
y be low below below
o v i . .
Station water EpEh D_f elocity Observation Station water Depth DF Veloclby Observation Station water Depth of Velootry Observation
observation| (fps) observation| (fps) observation| (fps)
surface et aj sequence surface in Fast aj sequence surface = aj sequence
in feet = in feet in feet inrteat .

Discharge Measurement 10--Continued

Discharge Measurement 10--Continued

Discharge Measurement 10--Continued

250 17.5 3.5 +1.60 5 400 16.0 3.2 +1.23 5

(0026-30) 7.0 1.09 4 (0019-24) 6.4 +1.05 4

10.5 Hu5L 3 9.6 +33 3

15.0 + .34 2 12.9 + .14 2

15.8 + .27 1 14,5 .13 1

280 18.5 Fu +1.37 5 420 10.9 2.2 +..92 5

(0032-38) 7.4 +1.02 & (0026-31) b4 F92 4

Flall + .46 3 0] +.70 3

14.8 + .45 2 8.7 F. 28 2

16.6 * 27 1 9.8 + .28 1

Discharge Measurement 11 Discharge Measurement 11 Discharge Measurement 11

20 1.3 .6 0 - 130 17.0 3.4 + .88 5 310 17.8 3.6 +1.11 5

(0103) (0103-08) 6.8 +1.02 4 (0100-06) Tal + .94 4

10.2 + .63 3 10.7 +:4256 3

42 11.8 1.0 +: .38 6 13.6 g A 2 14,2 +:39 2

(0105-13) s + .13 5 15.3 F.e31 1 16.0 +.28 1
4.6 0 4

7.0 . 29 3 160 17.0 3.4 +..92 5 340 18.3 3.6 +1.11 3

9.4 0 2 (0110-15) 6.8 +1.16 4 (0107-12) T3 06 4

10.7 + .08 all 10.2 i 3 10.9 #a9D 3

13.6 + .42 2 14.6 + .38 2

60 14.5 3.3 + .29 5 15.3 + .34 1. 16.4 + .28 1
(0115-20) 6.1 + .60 4

82,9 + .26 3 190 17.5 3.5 + .88 5 370 16.5 1.0 + .74 6

1157 0 2 (0117-22) 7.0 +1.14 4 (0113-20) 3,3 TS 5

13.1 0 i 10.5 + .82 3 6.6 +1.03 4

14.0 +.. 39 2 0.9 + .56 3

70 14.5 1.0 + .96 6 15.8 + .36 1 13.2 e 2

(0121-27) 353 + .62 5 14 .8 + .38 1
6.1 + .84 4
8.9 ol 3
11.7 4 22 2
13.1 + .14 1

a/+ flowing in

downstream direction,

- flowing in upstream direction, + direction of flow doubtful.
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Table 4,

Boat No, 1
Initial
depth
Station ::::: Depth of
SUrfice abservation
i feal in feet
(Time in vertical
in hours)

Veloeity
(fps)
)

Observation
sequence

Initial
depth
helow
water

surface

in feet

Station

(Time in vertical
in hours)

Boat No.

Depth of

ohservation

in feet

Records of velocity observations

2

Velocity
(fps)
8

Observation
sequence

Initial
depth
below
water

surface

in feet

Station

(Time in vertical
in hours)

Discharge Measurement ll--Continued

Discharge Measurement 11--Continued

Boat No, 3

Depth of
observation
in feet

Velocity

(fps)
af

Observation
sequence

Dischorge Measurement ll=-Continued

+-..81
41,08
+ 56
+ .38
+ .27

+30
.96
.53
+33
26

4+ F 4+

«33
WAl
39
28

vl

++ F + +

+1.41
+1.25
+ .89
Py
+ .26

+1.50
+1.25
+ 94
+ 45
+ .24

100 16,5 3.7 + .90 5 220 18.0 1.0 +1.19 6 380 16.4 A.4
(0129=34) 6.9 +1.02 4 (0128-35) 3.6 +1.19 5 (0121-27) 6.6
10,1 + 60 3 7.2 1,09 4 9.9
13.3 w23 2 10,8 + .60 3 11,2
14.9 23 1 14,4 + .34 2 14 .8
16,2 + .30 1
400 16.1 . P
250 17.5 3.5 +1.24 5 (0128-134) 6.4
(0136-43) 7.0 + .93 4 9.6
10,5 + .43 3 12.9
14.0 414 2 14,5
15.8 L b 1
20 11.0 2.2
280 19,0 3.8 +1.,07 5 (0136-42) 4.4
(0144-50) 7.6 + .98 4 6,6
L4 + 48 3 8.8
15.2 +- 30 2 9.9
1741 4+ ,23 1
Discharpe Measurement 12 Discharge Measurement 12 Discharpe Measurcment 12
20 1.0 N * 28 ;! 130 17.0 3.4 + .88 5 310 17.8 3.6
(0214) (0215-20) 6.8 +1.19 4 (0210-16) 7.1
10.2 + .62 3 10.7
52 11.8 1.0 + .84 6 13.6 + .43 2 14,2
(0216=24) 2.2 + 63 5 15:3 + .38 1 16.0
4,6 + .50 4
7.0 .50 3 160 17.0 3.4 +1.09 B 340 18,2 3.6
9.4 .50 2 (0222-27) 6.8 +1.,30 4 (D218-25) T3
10.6 He:: 36 1 10.2 + 86 3 10,9
13.6 + .54 2 14,6
60 14.5 33 4= 57 3 15,3 + 48 1 L6.4
(0225-30) hal + .79 A
8.9 + 67 3
11.7 + .43 2
13,1 0 1

—_— 2 e I

3 B

— R w s

— P W

— N P

a/+ flowing in downstream direction,

- flowing in upstream direction, * direction of flow doubtful.
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Table 4.,

Records of velocity observations

- Boat No. 1 Boat No. {m_ . Boat No. 3
Initial Initial Initial
:egth depth depth G
elow below be low
5t Depth of |Velocit . ]
ation water ubzzrva:inn e(?;:)y Observation || St2tion water ag::::a?fon Veigc:;y Observation Station water EePth af Velocity Observation
surface 4 Fats a/ sequence surface PR g! sequence surface|® ser:afinn (f;;) sequence
in feet in feet in feet in feee £
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)

Discharge Measurement 13--Continued

60 14,3
(0339-44)

70 14,5
(0345-48)

100 16.5
(0350-55)

——
o= 00 W W
U R

L - = A PL]
D

36
+1.,24

bR
+ .43
0

+1.75
+1.40
+ .96
+ .81
+ .65

+1.85
+1.59
+1.09
+ .85
+ .54

—pd B k2o BN

PP L

Discharge Measurement 13--Continued

160 17.0
(0337-42)

190 17.0
(0344-48)

220 17.5
(0349-55)

250 17.0
(0356-0400)

280 18.5
(0402-06)

.

.

—
LV R = B A

. » .
oS wmowvmo

—

WV O W
« s s e
w oM

[EEpE——
- e ]
Lol e

+1.93
+1.63
+1.19
* 5l
+ .64

+2.02
+1.37
+1.27
+1.,04
05

+1.81
+2.22
+1.56
+1.19
+ .95
+ .75

+2.17
+1.81
+1.37
+1.00
4,90

+2.02
+1.37
+1.07
+ .90
+ 81

s T T —_— o - WS [T SRR

I L

Discharge Measurement 13--Continued

340 18.2
(0334-40)
370 16.0
(0341=47)
380 16.1
(0348-54)
400 15.9

(0356-0401)

420 10.0
(0402-07)

——
R

“« »n
(Y- R

+2.,00
+1.38
+1.05
+ .BS
71

+1.25
+1.57
+1.57
+1,28
+ .96
+ .87

+1,65
+1.44
+1.08
+1.03
+ .67

+1 .65
+1.50
+1.11
+ .87
+ .08

+ 4,92
+1.01
+ .68
+ 4B
+ 45

-l P oun -3 - W s —_— R e

- N

4/ + flowing in downstream direction, - flowing in upstream direction, * direction of flow doubtful,
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Table 4.

Records of velocity observations

Boat No. 1 Boat No. 2 Boat No. 3
Initial Initial Initial
depth depth depth
Station :::Z‘: Depth of |Velocity|y, . o .. - |lStation 2::::: Depth of |Velocityl,, o ot (onl| Station ::E_'zl: Depth of |Velocity|q ' acion
surface |oPservation|  (fps) Seaibnpe surface [oP8eTVation (tps) & face |Observation|  (fps)
ta teat a s e iEapt af quence surface ("7, "o a/ sequence
in feet in feet in feet n et
(Time in vertical (Time in vercical (Time in vertical
in hours) in hours) in hours)
Discharge Measurement 14 Discharge Measurement 14 Discharge Measurement 14
20 0.4 - 0 - 160 16.7 3.4 +2.07 5 310 17.0 3.4 +2.09 5
(0441-48) 6.8 +1,85 4 (D438=45) 6.8 +1.79 4
42 11.0 1.0 +1.52 1 10,2 +1 .45 3 10.2 +1.31 3
(0442-51) 22 +1.24 2 13.6 +1.21 2 13.5 +1.13 1
4.4 +1.19 3 15.0 +1.07 1 15,2 + .87 2
b.6 o+ .35 4
8.8 * 72 5 190 16.9 3.4 +2 .22 5 340 177 a5 +1.87 5
2.9 + .61 [ (0450-57) 6.8 +1.63 4 (0447-52) 7.0 +1.61 4
10.2 +1.45 El 0.5 +1.50 3
a0 14.3 2.9 +1.24 1 13.6 +1.16 2 14.1 +1.03 1
(0454-0500) 5.8 +1.07 2 15.2 +1.,02 1 15.9 +1.01 2
B.7 + .81 3
11.6 + .82 4 220 17.4 1.0 +2.02 f 170 16.3 1.0 +1.34 (]
13.0 + .67 5 (0504-11) 3.4 +2.41 5 (0453-58) 3.3 +1.76 5
6.8 +1.68 4 6.5 +1.61 &
70 14.6 1.0 +1.67 1 10.2 +1:37 3 9.8 +1.11 3
(0502-10) 2.9 +1.30 2 13.6 +1.24 2 13.0 + .96 1
5.8 +1.17 3 15.7 + .93 1 14.6 + .87 2
8.7 + .88 4
11.6 + .98 5 250 16.6 3.4 +2 .64 5 380 15.9 3.2 +1.95 5
13.1 + .74 6 (0513-21) 6.8 +1.74 4 (0459-0506) 6.4 +1.72 4
10.2 +1,37 3 9.6 +1.11 3
100 16.0 iy +1.78 1 13.6 +1.12 2 12.7 + .B7 1
(0512-18) 6.4 +1.67 2 14.9 + .83 1 14.3 + .76 2
9.6 +1.42 3
12.8 +1.24 4 280 18.2 3.6 +2 .64 5 400 15.4 3.1 +2.00 5
14.4 + .98 5 (0523-28) 7.2 +1.52 ] (0508-13) 6.2 +1.44 4
10,2 +1.30 3 9.3 +1.11 3
130 16.0 3.2 +2.17 L 14 .4 +1.02 2 12.3 + .83 1
(0522-27) 6.4 +1.78 2 16.4 + .69 & 13.8 + Bl 2
8.6 +1.71 3
12.8 +1.36 4 420 10.0 2.0 +1.47 5
14 .4 +1.27 5 (0514~18) 4.0 +1.41 4
6.0 + .96 3
8.0 + .42 1
9.0 .38 2

4/ + flowing in downstream direction,

- flowing in upstream direction, * direction of flow doubtful.



I8

Table 4.

Records of velocity observations

Bopat Ho. 1 Boat No. 2 Boat No, 3
Initial Initial Initial
depth depth depth
Station E:i:: Depth of Velocity GEEEEESR Station Ejiz‘: Depth n]_f Veloeity DEEE Station E;k;: Depth nf Velocity Oh SRR
Lk oba.iervation (fps) P Siniase Dbsleruatlon (fps) pase e nbs‘iervannn (fp?) Seuiience
: in feet af : in feet a/ in feet 8
in feet in feet in feet
(Time in wvertical (Time in vertical (Time in vertical
in hours) in hours) in hours)
Discharge Measurement 15 Discharge Measurement 15 Discharge Measurement 153
20 0 - - - 160 16.8 3.4 +2.07 5 310 16.9 3.4 +2 .86 5
(0543-48) 6.8 +1.81 4 (0535-45) 6.8 +1.91 4
42 11.0 1.0 +1.82 1 10,2 +1.49 3 10.2 +1.47 3
(0544-50) 2l +1.49 2 13.6 +L.71 2 13.4 +1.20 1
4.4 +1.45 3 1501 + .93 1 1541 +1.11 2
B.6 + .82 &4
8.8 + .61 5 190 16.7 3.4 +2.31 5 340 17.2 3.4 +2 .67 5
9.9 + .50 6 (0549-55) 6.8 +1.81 4 (0546-52) 6.9 +2.09 4
10.2 +1.52 3 10.3 +1.47 3
60 14.0 2.8 +1.63 1 13.6 +1.12 2 13.8 +1.16 1
(0552-0601) ok o +1.49 2 15.0 + .98 1 15.5 +1.01 2
B.4 + .81 3
11.2 + .69 4 220 17:3 1.0 +2.58 6 370 16.0 1.0 +1.87 6
12.6 e R £ 5 (0557-0603) 3.4 +2.71 3 (0553-59) 3.2 +2.14 5
6.8 +1.68 4 6.4 +2.00 4
70 14.2 1.0 +1.89 1 10.2 +1.21 3 9.6 +1.34 3
{(0603-11) 2.8 +1.63 2 13.6 .93 2 12.7 + .96 1
5.6 +1.45 3 15.6 + .82 1 14.3 + .89 2
B.4 + .92 &4
11.2 + .81 5 250 16.4 Fid +2.83 3 380 15.7 3.1 +2.14 5
12.6 + .50 6 (0604-10) 6.4 +1.89 4 (0600-05) 6.2 +1.91 4
9.6 +1.21 3 9.3 +1 .44 3
100 l6.0 3.2 +1.93 1 12.8 +.095 2 12.6 + .78 1
(0613-21) 6.4 +1.45 2 14.8 + .59 1 14.2 + .66 2
9.6 + .87 3
12.8 + .77 4 280 18.0 3.6 +2 .64 5 400 14,8 3.0 +1 .44 5
14.4 + .45 5 (0611-16) 7.2 +1.45 4 (0606-12) 559 +1.91 &
10.8 + .98 3 8.9 +1.28 3
130 15.7 Fl +2.02 L 14 .4 + .68 2 11.8 +1.03 1
(0622-30) 6.2 +1.85 2 16.2 + .56 1 13.3 + .94 2
9.3 + .82 3
12.4 + .77 4 420 10.0 2.0 +1.01 5
14,0 + ofL 5 (0613-17) 4.0 +1.05 4
6.0 + .67 3
4.0 s A 7 1
9.0 + .30 2

3/ + flowing in downstream directionm,

- flowing in upstream direction, * direction of flow doubtful.
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Boat No. 1

Table 4,

Records of velocity observativns

Boat Na, 2 Boat No. 3 j
- l 1
Initial ‘ Initial‘ Initial
depth |' | depth | | septh
Station 2:]112: Depth of Velocity Dhservation Station E:ii: Depth l-'o'Tl-: ""lej'”Cityl[)hser\'ati:m :'Scal:iorl :f’i'_t): Repth ':”_T veloc?tyIUb.‘-;er'\-'.'Jli(m
= observation (fps) | 3 ~ |ubservation (tps) o T ohservation (Eps) b
surface : & sequence surface in feet ay sequence surface i Fady aj Sequence
in feat inifeet = in feet o = in feet
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)
Discharge [“k‘:élsul‘&:m:nt_l_ﬁ Discharge Measurement 16 Discharge Measurement 16
20 4 - - - 160 1S 333 +1.98 5 310 | 7456 g +2. 60 3
(0654-59) b.6 +1,71 & (0630-56) 6.8 +1.57 4
42 10.7 L FlWw33 1 9.9 + .98 3 10,2 + .92 3
(0651-0700) 2.1 +1.33 2 1352 + .48 2 13.6 T 52 L
4.2 + .98 3 14,9 e e | L 1553 £ 28 2
B + .94 4
Tl + 28 hy 190 l6.7 3.4 G AR 5 340 17.4 Bl +1.69 5
9.6 + 23 6 (0725-28) 6.8 +1.74 4 (OBSE-0704) 7.0 +1.38 &
10.2 s e 3 10.5 + .76 3
60 14.3 20 +1.02 1 13.6 + .46 2 13.9 i+ o7 1
(0702-11) 5.8 + .84 2 15.0 y T 1 15.6 -+ .33 2
8.7 + .48 3
11.4 + 46 4 220 17.1 1.0 g 0 a 370 15.8 1.0 +1 .44 6
12,8 T+ 26 5 (0730-33) 3.4 G A ) (0706-17) 3.2 +1.38 3
6.8 +1.63 4 6.3 +1.38 4
70 14,0 I8 g AL 1 10.2 + .85 3 2 Fa) + 84 3
(0712-17) 2.8 +1.14 2 13.6 +2.52 2 12.5 T8 1
5.6 +1.30 3 15.4 + .38 1 14.1 + .59 2
8.4 4+ 52 4
12 + ;22 5 250 16.4 Shi +2.26 5 380 15.3 it 0 5 +1.54 5
12.6 i+ 25 6 (0734-38) 6.4 Fl::5% 4 (0718-23) 6.2 L 4
9.8 + .88 3 9.3 + .70 3
100 16,0 5 +1.40 1 12.8 g e z 12.4 i, 1
(0720-26) 6.4 +1.27 2 14.8 + .42 1 14.0 + 24 2
256 + g6 3
12.8 ) S & & 280 Tied A +2.26 5 400 ) B Al +1.34 5}
14.4 ) R ) 5 (0739-44) T2 +1.49 4 (0725-32) 6.2 +1.04 4
10.8 + .79 3 9.3 + .5h 3
L30 16.0 32 +1.45 1 14.4 + .46 2 12.5 o adh 1
(0728-34) 6.4 1.71 2 16,1 + .38 1 14.0 +- .22 2
9.6 + .82 3
12.8 .. B2 4 420 10,1 2.1 R 5
14.4 + .50 5 (0733-39) 4.0 +1.20 4
6.1 4085 3
8.1 =BT L
I + .34 2

3/ 4 flowing in downstream direction,

- flowing in upstream direction, * direction of flow doubtful.



Table 4. Records of velocity observations
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Boat No, |1 Boat No, 2 Boat No, 3
Inftial Initial Initial
depth depth depth
Station ::::‘: Depth of |Velocityly . = . ||station ::::: Depth of [Velocityl, . || Station :12: Depth of |Veloeityly 0.
susfice observation (Eps) Shgustice SueEasE observation (Eps) Saqence Sirface observation (Eps) P 2
in feet = in feet a/ in feet af RIERER
in feet in feet in feet :
(Time in vertical (Time in vertical (Time in verrical
in hours) in hours) h in hours)
Discharge Measurement 17 Discharge Measurement 17 Discharge Measurement 17
42 10.8 1.0 +1.49 1 160 16.0 3,2 +2,02 5 310 16.9 3.4 +1.83 5
(0B05=15) 2ad +1.19 2 (0806-12) 6.4 +1 .81 4 (0814-18) 6.8 +1.52 4
4.3 +1.17 3 9.6 +1,16 3 10.2 + 67 3
6.5 + .94 4 12.8 + .58 2 13.5 + .39 1
B.6 4+ .62 5 14 .4 + .39 1 15.2 + .38 2
9.7 + 33 ]
150 15.8 3.2 +2.07 5 340 1723 3.5 +1,52 5
60 13.6 2.7 41,12 I (0814-19) 6.4 +1 .56 4 (0820-25) 7.0 +1.18 4
(D817-21) 5.4 +1.49 7 9.6 + .82 3 10.5 + .37 3
8.1 + Bl 3 12,8 + 41 2 13.8 + .36 1
10.8 + .53 4 14.2 + 37 1 155 + .27 2
12.2 + .36 5
220 16,4 1.0 +1,93 6 360 17.1 1.0 +1.,57 b
70 14,2 1.0 +1.37 i (0820-26) < +2.02 5 (0826-34) 3.4 +1.28 5
(0823-130) 2.8 + .94 2 6.6 +1.30 & 6.8 +1.11 4
3.7 1,12 3 9.9 + .63 3 10.2 + 49 3
8.5 + .90 4 13,2 + .28 2 13,7 + 34 1
11.4 + .44 5 14,8 4 .21 i, 15,4 + 22 2
12.7 + .40 f
250 15.4 3.1 +1.98 5 370 15.5 1.0 +1,42 &
100 16.0 3.2 +1.27 (0829-33) 6.2 +1.60 4 (DB36-41) 3.1 +1.50 5
(0833-40) 6.4 +1.52 2 9.3 + .82 3 6,2 +1.34 &
9.6 + .72 3 12 .4 + .40 2 9.3 + .62 3
12.8 + .40 4 13.9 + W37 1 12.5 + .25 |
14 .4 + .28 5 14,0 + .20 2
280 17.4 3.5 +1.89 5
130 16,0 Jad +1.98 1 (0835-40) 7.0 +1.16 4 380 15.5 3,1 +1.38 5
(DB41-48) B.4 +1.67 2 10.5 + .56 3 (0B42-44) 6.2 +1.38 4
9.6 +1.07 3 14,0 + .28 2 9.3 + .91 3
12.8 + .68 4 15.7 + .26 i b 3 + W47 1
14 .4 B T | 5 14,0 + 431 2
400 15.0 319 +1.11 5
(0845-419) 6,0 +1.32 4
9.0 + .79 3
12.0 + 24 1
13,5 + .29 2

3/ + flowing in downstream direction, - [lowing in upstream direction, % direction of flow doubtful.
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Table 4.

Records of welocity observations

[ Boat No. 1 Boat No. 2 Boat No. 3
Initial Initial Initial
depth depth depth
Station ::ig‘: Depth ollf Velocity ObsE S ESs Station :ziz: Depth of Velocity GRsER AL Station :;iz‘: Depth :JF Velocity Observation
observation (fps) observation (fps) observation (Eps)
surface i iEant a/ seguence surface in Feot a/ sequence surface i fee F sequence
in feet in feet ZH gek = in feet 0 Eeel =
(Time in vertical (Time in vertical (Time in wvertical
in hours) in hours) in hours)
Discharge Measurement 17--Continued Discharge Measurement 17--Continued Discharge Measurement 17--Continued
420 BB 1.9 +1.38 5
(0850-53) 3.8 +1.11 4
5.7 + .85 3
7.8 + .33 1
8.8 + e 2
Discharge Measurement 18 Discharge Measurement 18 Discharge Measurement 18
47 10.8 1.0 +1.02 1 160 107 3.2 +1.85 5 310 16.1 32 +1.72 5
(0930-37) 2 + .87 2 (0937-52) 6.4 +2.02 4 (0927-33) 6.4 +1.61 4
4.3 Fouil 3. 9.6 E e i 3 10.7 + D 3
6.5 +: B8 4 12.8 + 48 2 1353 + .43 1
8.6 +hT 5 4.1 + .38 1 14.9 + 44 2
Do F + 37 ]
190 15.5 3.1 +1.89 5 340 el 32 +1l.41 5
60 14,0 2.8 + .74 1 (0955-58) 6.2 +1.85 4 (0934-42) 7.0 +1.03 4
(0938-44) 56 A B 2 9.3 +1.00 3 10.5 + 49 3
8.4 +1.02 3 12.4 + .56 2 14.0 + 47 1
R + .34 4 E3.e9 + .30 1 15.8 + w21 2
12.6 + .28 5
220 16.3 1.0 +1.589 6 370 15.9 1.0 +1.69 6
0 14.3 1.0 +1.22 L (1000-04) 33 +2.17 5 (0943-48) 3.2 +1.79 5
(0946-32) 2.8 +1.0& 2 6.6 +1.52 4 Bk +1.61 4
5.8 +1,63 3 9.9 + .62 3 % + .67 3
8.6 +1.17 4 13.0 +.:50 2 12.6 + .40 1
11.4 + .66 o 14.7 + .36 1 14,2 + L4h 2
12.8 + 44 B
250 14,7 3.0 +1.94 5 380 15.1 3.0 +1.17 5
100 16.0 3.2 +1.29 L (1005-10) 6.0 +1.56 4 (0950-55) 6.0 +1 .83 4
{0953-1001) B4 +1.63 2 9.0 +1.0%9 3 Sk +1,23 3
9.6 +1.02 3 12:,0 + .56 2 12.2 +-.73 L
12.8 Aigh 3 4 13.2 + .48 1 13.7 + .49 2
14 .4 3% 5

3/ + flowing in downstream direction,

- flowing in upstream direction,

t direction of flow doubtful.
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Table 4,

Records of velocity observations

Boat No, 1 Boat No. 2 Boat No. 3
Inicial Initial Initial
depth depth depth
Station beloy Depth of Velocity Station below Depth of Veloeit Stati below 2 i
water R Observation water 7 Y| observation Lation water Depth: of Velocity Observation
surface |Observation|  (fps) NS surface |ODSeTvation (fps) sequence face |0bservation|  (fps)
: in feet a/ > Sofaat aj q surface e fie o sequence
| in feet in feet in feet 2
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)
Discharge Measurement 18--Continued Discharge Measurement L8--Continued Discharge Measurement 18--Continued
130 16.0 e +1.35 1 280 17,1 3.4 +1.89 5 400 14.9 3.0 = it 5
(1002-10) 6.4 +1.75 2 (1010-15) 6.8 +1.21 & (0957-1004) 6.0 +1.31 &
9.6 +1.04 3 10.2 ) 3 B.g + .81 3
12.8 + .68 & 13.6 + .33 2 10.4 + .74 6
L4 .4 + 44 5 15.4 + .28 1 1.9 + L 44 1
13.0 + .59 7
13.4 A Lol 2
420 9.8 1.9 + .85 5
(1005-10) 3.8 + .83 4
55 + .49 3
T + 47 1
8.8 + .28 2
Discharge Measurement 19 Discharge Measurement 19 Discharge Measurement 19
42 112 1.0 + .63 1 160 16.1 3.2 +1.30 5 310 17.0 3.4 + .89 3
(1107-15) g + 47 2 (1108-13) B4 + .85 4 (1105-13) 6.8 £ wbiy 4
4.5 + .40 3 9.6 + 40 3 10,2 k236 3
8.7 + .11 4 1278 = 3 2 13.5 = W43 1
9.0 # L2l 5 14.4 ~ 25 1 15.2 - .33 2
10.1 ¥ Llb &
190 16 .4 3.3 +1.45 5 340 B 5 + .94 B
60 14.2 2.8 + .79 1 (1115-20) 6.6 +1.02 4 (1114-20) 7.0 # ol &
(1116=-24) 3.0 + 37 2 9.9 S § 3 10.6 ol L] 3
8.8 + .25 3 13.2 + .31 2 14.2 - .26 L
113 * 23 4 14.8 - .38 1 16.0 - .20 2
1238 = 2Rl 5
220 16.8 | ) +1.27 -] 370 15.8 1.0 + .57 6
70 14.5 1.0 L <o 1 (1123-28) 3.4 +1.14 5 (1121-30) 52 + 57 5
(1125-29) 2.9 + .96 2 6.8 + .98 4 6.4 + .38 &
5.8 54 3 10.2 + .58 3 9.5 + 43 3
8.7 ¥ .30 4 13.6 + .28 2 B - .28 1
Il B - .27 3 L3l = 25 1 14.3 = wdd 2
131 - .23 B

4/ + flowing in downstream direction,

- flowing in upstream direction,

+ direction of flow doubtful.
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Table 4. Records of velocit

vy observations

. Boat No. 1 Boat No, 2 Boat No. 3
Initial Initial Initial
depth depth depth
Stati — Depth of Veloeit Stati Delow Depth of Velocit 5 it below i) h of Veloci
gelem water p s Y|observation LA water P 5 Y observarion|| 2ttion water SREn e wLaCLLY Observation
St observation (fps) e s o observation (fps) T ¢ observation (fps) -
> in feet a/ qu 3 in feet a/ scque §ur ace - aj sequence
in feet in feet . in feet
(Time in vertical (Time in vertical | (Time in vertical
in hours) in hours) in hours)
Discharge Measurement 20--Continued Discharge Measurement 20--Continucd Discharge Measurement 20--Continued
70 15.0 1.0 e ) 1 220 17.6 1.0 G e 1 | 3 3 16.6 1.0 + .48 f
(1252-58) 3.0 L 1 | 7k (1239-46) 3.6 + .20 3 {1237-45) 3.5 + 2B )
6.0 O ¥ 3 1a2 £ owib 4 6.0 £ 020 8
9.0 + .14 4 10.8 T 44 3 6.5 b 14 9
12.0 R 5 14.1 ol 2 ) £ JT8 4
13.5 - .13 6 15.8 - .0 l 3.0 LA !
10.6 - .46 3
100 17.0 3.4 . 18 1 250 16.8 3.4 Rt 5 13.4 - 68 |
(1301-12) 6.8 + .50 2 (1248-55) 6.8 28 L E5u) L ) 2
10,2 Ll 3 10.2 0 22 3
13.6 = e 4 13.6 - W34 2 380 16.1 5 L El
15.3 =~ 18 5 1501 ol s 1 (1247-52) B 5 il 4
i) T ) k]
130 17.0 3.4 Gt 1 1 280 18.5 e S 4 5 12.8 - .56 1
(1314-20) 6.8 e S50 2 (1256-1303) 7.4 i 4 14 .4 = 49 2
10.2 =5 o 3 11..1 - .22 3
13.6 T i 4 14 .8 - .24 2 400 l6.0 LA A 3
15.3 - 79 5 16.7 - k9 1 (1253-1301) 6.4 - .16 4
9.6 - 22 3
2.7 Uy o 1
14.3 = 19 2
420 10.6 3 | 4 EL 5
(1302-07) 4.2 + 34 4
f.4 b A5 3
[ b 57 L
9.6 Rt 2
Discharge Measurement 21 Uischar%e Measurement 21 Discharge Measurement 21
20 At L F 2l 1 160 Yl 3.4 g V) 5 310 Vit 3.8 + .60 5
(1341) (1340-45) 6.8 + .38 4 (1340-46) 752 b A0 4
10.2 38 3 LOLT hL2h 3
13.6 = 35 2 14.3 - .34 1
15.4 - e 1 l6.1 = w2 2

3/ + flowing in downstream direction, - flowing in upstream direction,

+ direction of

flow doubtful.
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Boat No. 1

Table 4.

Records of velpcity obscrvations

Boat MNo. 2 Boat No. 3
Initial Initial Initial
depth depth depth
Station E:iz: Iliepth of Velocity GRS Station :iii: Depth n*II Velcfcil:y Bhsasatsa Station 2:'1:2: Depth m% Velocity ORI
surface [0DS€TVAtion (fs:s) sequence surface obﬁervatlon (t'pf_;) S surface nb&j.ervaLmn (fps) S
_ in feet 4 1 in feet 4 . in feet a;
in feet in feet in feet
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)
Discharge Measurement 2l--Continued Discharge Measurement 21--Continued Discharge Measurement 21--Continued
42 12.0 1.0 $ 5T 1 190 172 3.4 i 14 5 340 185 3 b .20 5
(1343-49) 2.4 + .64 2 (1347-52) 6.8 + .28 4 (1347-53) Fd £ 44 4
4.8 i 3 10,2 s 3 10.9 - .66 3
e ;39 4 13.6 - b4 2 14,7 = Ay i
9.6 - .30 5 15,5 = .28 1 16.5 S § 2
10.8 - .25 6
220 1778 1.0 +.w2B 6 370 17.3 1.0 + .45 6
60 15.0 3.0 = .08 L (1356-1403) 3.6 + .28 ] (1354-1401) ] # u35; 5
(1351-57) 6.0 + 44 2 T2 I 4 6.9 G 4
9.0 - .93 3 10.8 - .74 3 10.4 - .70 3
12.0 -1.02 4 14 .4 = Lt 2 13.8 92 1
13.5 = .61 5 16.1 - .b8 1. 15,5 - .48 2
70 15.5 1.0 + 19 1 250 L7:0 3.4 F82 5 380 16.3 3.3 eI 5
(1359-1407) 3.1 + .16 2 (1405-12) 6.8 + .28 4 (1402-08) 6.6 * .29 4
6.2 5 .44 3 10.2 £ .19 3 9.9 $ .50 3
9.3 - .63 & 13.6 - W21 2 13.2 = A4 1
12.4 - .46 5 1523 .38 1 14.8 .29 2
14.0 - .20 6
280 18.5 iy + .93 5 400 15.5 3,1 + .98 5
100 17.0 3.4 & Bl 1 (1414-20) 7.4 R R & (1410-15) 6.2 * 25 4
(1409-16) 6.8 + .24 2 11.1 22 3 9.3 & .18 3
10.2 £ wli 3 14.8 Al 2 125 - 49 1
13.6 - .16 4 16.7 i 1 14.0 - .34 2
15,3 = .17 5
420 10.5 o +1.05 5
130 17,0 3.4 + .94 1 (1417-22) 4.2 b SR 4
(1419-25) 6.8 £ 235 2 6.3 o El
10.2 * 52 3 73 & J28 [
13.86 - .30 & 8.4 - .29 1
15.3 & a2 5 805 r s 2

a8/ + flowing in downstream direction, - flowing in upstream direction, * direction of flow doubtful.
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Table 4.

Records of velocity ohservations

Boat No. 1 Boat No, 2 Boat No. 1
Initial Initial Initial
depth depth depth
s | W .
Station :;:.:r Depth of |Veloclty ObaetvaEion Station ::i:‘: Depth of |Velocity Ghservation Station :;::: Depth of Velocity ObsETvEELER
observation| (fpa) observation| (Eps) observation| (fps) >
surface n foet aj sequence surface in Faet aj sequence surface SRy a/ sequence
in feet in feet n tee Th faat in feet a/
(Time in vertical (Time in vertical (Time in vertical
in hours) in hours) in hours)
Discharge Measuremont 22 Discharge Measurement 22 Discharge Measurement 22
20 L.5 9 + .25 1 160 16.7 3.4 +1.56 5 310 17.5 ] +1.72 5
(1525-28) (1528-133) 6.8 + .43 4 (1527-32) 7.0 5 | 4
10,2 A 27 k| 1 3¢ A + W42 i
42 12.0 1.0 + .84 1 13.6 + .38 2 14,1 + 43 1
(1531-40) 2.4 +1.12 2 15.0 + .38 1 15.8 + 40 2
4.8 + .79 3
7.2 + A4 4 190 17.2 3.4 +1.42 5 340 18.1 3.6 +1 .83 5
9.6 + 37 5 (1533-39) 6.8 + .43 4 (1533-139) 7.2 + .40 4
10.8 + .30 6 10,2 +: .50 3 10.9 + .52 3
13.6 + 45 2 14.4 + .46 1
60 14.5 2.9 + .96 1k 15.5 + .42 1 16.2 + .43 2
(1542-49) 5.8 + .87 2
8.7 + .56 3 220 17.6 1.0 +1.85 fi 370 16,1 1.0 +2 .00 4]
11.6 + &7 & (1540-47) 3.6 +1.63 5 (1540-46) 3.2 +1.91 5
13.1 + .36 5 7.2 + 353 4 6.4 + .74 4
10.8 + .46 2 S + .52 3
70 15.0 1.0 + .90 1 14 .4 + .46 2 13.0 + 45 1
(1550-1605) 3.0 +1.00 2 15.8 + .46 1 14.6 + .51 2
6.0 + .94 3
9.0 + .61 4 250 16.5 3.3 +1.63 5 380 16.1 3.2 +1.72 5
12,0 + ,38 5 (1548-53) 6.6 + .42 4 (1547-52) 6.4 + .28 4
13.5 + .40 6 9.9 4 25 3 9.7 + 31 3
13.2 o c I 1 2 12.9 + .32 1
100 16.5 3.3 +1.55 L 14.9 + .26 1 14.5 + .25 2
(1607-15) 6.6 + B4 2
9.4 + .57 3 280 18.6 3.8 +1.81 3 400 15.0 3.0 +2.09 5
13.2 + 46 4 (1554-59) 7.6 + .60 h (1553-58) 6.0 +1.28 4
14.9 + 31 5 11.4 4+ 44 3 9.0 + 67 3
15.2 ¥ 53 2 12.0 + 456 1
130 16.5 3.3 +1.42 1 16.7 + .43 1 13.5 + 47 2
(1617-23) 6.6 R 2
3.9 + 38 3 420 101 2.0 +2.19 5
13.2 + .25 4 (1559-1604) 4,0 +1.66 4
14.9 + .24 5 6.1 + .71 3
8.2 + 43 1
9.2 + 35 2

af 4 flowing in downstream direction,

- flowing in upstream direction, * direction of flow doubtful.
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Table 5.,

Flow-direction observations

——

Station Station Station
(Time in og:stza:ion DirecFion (Time in ogzgi:azfnn Direcplon (Time in ozesitai?on Direction
vertical T ey a/ vertical e a/ vertical . S aj
in hours) 2 in hours) Ly deer in hours) W Leer
90 2 E 340 16 - 70 15 -
Mar. 29, 1965 5 * (1332-38) 14 - Mar. 30, 1965 14 +
(1216-22) 7 + 12 + (0103-09) 13 +
9 * 10 + 11 +
0 + 3 +
185 4 & 0 +
(1247-52) 6 * 350 17 +
8 + (1340-47) 16 + 145 All +
10 + 14 + (0112-13)
12 + 12 +
14 + 10 + 220 All +
16 - 8 + (0117-23)
18 - 6 +
4 + 290 All +
220 18 + 0 + (0128-30)
(1300-05) 16 +
14 + 420 15 - 370 18 -
12 b (1349-55) 13 * (0132-40) 17 +
10 + 11 - 16 +
8 # 9 - 14 +
6 * 7 - 12 +
4 - 5 + 10 +
2 - 3 + 8 +
0 * 6 +
255 18 + 4 +
(1325-30) 16 + All observations between 1505 hrs on 2 +
14 + Mar. 29 and 0004 hrs on Mar. 30, 0 +
12 + 1965 = +
10 + All observations between 0213 hrs and
8 # 1003 hrs on Mar. 30, 1965 = +
6 +
4 o

8/ + flowing in downstream direction,

- flowing in upstream direction, % direction of flow doubtful or no velocity.
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Table 5. Flow-direction observations--Continued

Station Station Station
(Time in Depth of Direction (Time in Depth of Direction (Time in Depth of Direction
vertical observation aj vertieal obgervation a Vertieal observation aj
in hours) in feet in hours) in feet in hours) in feet
70 15 + 370 18 - 150 17 -
Mar, 30, 1965 14 + (1141-50) 17 - (1235-40) 16 -
(1118-23) 13 + 16 - 15 -
11 + 15 - 14 -
9 + 14 + 13 -
7 ¥ 13 - 12 -
5 + 12 * 11 -
3 + 11 + 10 -
0 + 10 + 9 -
] + 8 -
220 18 - 8 + 7 +
(1126-37) 17 - 7 + [ +
16 - 6 + 5 +
15 - 5 - 3 -
14 - 4 + 0 +
13 - 3 +
12 0 + 220 18 -
11 - (1244-57) -
10 + 70 16 * 16 -
9 - (1224-32) 15 - 15 -
8 4 14 - 14 -
2 + 13 - 13 -
6 + 12 + 12 -
5 + 11 + 11 +
4 -+ 10 + 10 +
3 + 9 + 9 -
0 f I 8 + 8 +
: 7 + 7 +
| 6 + b *
5 + 5 +
4 + 4 +
3 + 3 +
0 + 0 +

4+ flowing in downstream direction, - flowing in upstream direction, t direction of flow doubtfi'l or no velocity.
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Table 5. Flow=direction observations--Continued

Station Station Station
(Time in Depth of Direction (Time in Depth of Direction (Time in Depth of Direction
vertical observation af vertical observation af vertical observation aj
in hours) in feet in hours) in feet in hours) in feet
280 18 - 370 17 + All observations between 1525 hrs and
(1407-11) 17 - (1413-20) 16 + 1620 hrs were all +
16 = 15 B
15 = 14 +
14 - 13 +
13 - 12 +
12 - 11 -
11 - 10 -
10 - 9 -
9 = 8 *
8 - 7 +
7 + 6 +
6 + 5 +
5 + 4 +
A + 3 +
3 + 0 +
0 +

3/ + flowing in downstream direct ion,

- flowing in upstream direction, % direction of flow

doubtful or no velocity.
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