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Table 3. Elevation of tide stages lit upstream and downstream gages

Elevation, in feet, Elevation, in feet, Elevation, in feet, Elevation, in feet,
Time above (+) or below Time ahove (+) or below Hme above (+) or below Time ~:~ve (+) or below

1" (-) mean sea level i" (-) mean sea level 1" (-) mean sea level '" - 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 .... 91 35 .... 78 .... 82 05 .... 62 .... 71
40 + .40 + .23 10 .... 85 .... 94 40 + .98 + .91 10 + .64 .... 72
45 + .51 .... 35

I
15 + .89 .... 91 45 + .93 +1.00 15 .... 59 .... 7)

50 .... 70 .... 38 20 .... 92 .... 88 50 + .82 + .88 20 .... 67 .... 6l<
55 .... 60 .... 42 25 .... 85 .... 84 55 + .86 + .88 25 + .71 + .58

1200 + .55 + .50 )0 + .84 + .90 1100 + .85 +1.04 )0 + .56 + .69
05 + .52 + .63 J5 + .92 + .96 05 + .81 + .98 J5 + .50 + .62
10 + .50 + .64 40 + .88 + .95 10 + .77 + .91 40 + .65 + .6l.
15 + .40 + .65 4S + .95 + .93 15 + .74 + .95 1,5 + .56 + .71
20 + .68 + .60 50 + .84 + .96 20 + .75 + .87 50 + .48 + .63
25 + .65 + .50 55 + .90 +1. 00 25 + .83 + .90 55 + .42 + .56
)0 + .66 + .50 1500 + .83 + .98 )0 + .75 + .87 2000 + .54 + .63
J5 + .76 + .71 05 + .85 + .93 J5 + .70 + .83 05 + .35 + .61
40 + .76 + .69 10 + .79 + .97 40 + .74 + .82 lO + .43 + .55
45 + .71 + .67 15 + .83 + .95 45 + .75 + .89 15 + .40 + .49
50 + .77 + .73 20 + .86 + .90 50 + .73 + .80 '0 + .47 + .54
55 + .68 + .79 2S + .90 + .94 55 + .64 + .81 25 + .1.6 + .44

1300 + .72 + .75 )0 + .94 + .86 1800 + .69 + .80 '0 + .38 + .50
05 + .80 + .77 J5 + .97 + .93 05 + .65 + .81 J5 + .34 + .49
lO + .80 + .78 40 + .90 + .95 10 + .60 + .78 40 + .38 + .47
15 + .78 + .74 45 + .77 +1.0] 15 + .55 + .72 45 + .40 + .42
20 + .73 + .83 50 + .86 +1.02 20 + .48 + .75 50 + .45 + .38
25 + .85 + .85 55 + .78 +1.00 25 + .58 + .75 55 + .33 + .40
)0 + .68 + .80 1600 + .80 + .91 JO + .56 + .65 2100 + .35 + .42
J5 + .83 + .79 05 + .88 + .91 J5 + .62 + .61 05 + .31 + .48
40 + .89 + .88 10 + .80 + .96 40 + .65 + .63 10 + .34 + .38
45 + .81 + .78 15 + .74 + .87 4S + .66 + .60 l5 + .29 + .36
50 + .94 + .86 20 + .67 + .98 50 + .65 + .68 20 + .25 + .37
55 + .84 + .91 25 + .92 + .92 55 + .58 + .70 2S + .23 + .36
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Tab!", 3. Elevation of tide r;lages at upstream and downstream gages--Continued

Elevation, tn feet, Elevation, in feet, Elevation, i.n feet, Elevation, in feet,
Time above (+) or below T trot'- above (+) or below Time above (+) or below Time ahove (+) or below

in ( ) mean Sea lev" 1 io (-) mean sea level in (-) mean sea level in ( ) mean sea level
hours DowIl,;lream Upstream hours Downstream Upstream hours Do~~stream Upstream hours Downstream j'pstreaT"1

gage 8"ge gagt> gage gage gage gage 8iige

>:lard, 29 I 1965
2130 +0.21 +0.3S 2400 +0.49 +0.53 0220 +0.45 +0.58 0450 -0.08 +0.15

35 + .27 + .33 25 + .41 + .67 55 + .02 + .12
'.0 + .28 + .32 ~l"rch 30, 1965 30 + .43 + .59 0500 - .03 + .04

" + .27 + .30 0005 + .)] + .5\ 35 + .40 + .54 05 - .09 + .OJ
50 + .26 + .28 10 + .31 + .56 40 + .33 + .51 10 - .15 + .0]
55 + .23 + .31 15 + .38 + .54 " + .35 + .49 15 - .21 + . Ofl

noo + .28 + .)0 20 + .41l + .46 50 + .36 + .47 20 - .21 + .03
05 + .22 + .29 25 + .41 + .38 55 + .% + .44 25 - .21 - .02
'0 + .28 + .31 30 + .43 + .38 0300 + .37 + .41 30 - .20 ~ .06
Ij + .20 + .29

I
35 + .44 + .48 05 + .33 + .41 35 - .22 - .11

20 + .14 + .30 40 + .44 + .51 10 + .40 + .44 40 - .28 - .12
25 + .28 + .31

I
45 + .45 + .44 15 + .32 + .43 45 - .33 - .12

30 + .24 + .28 50 + .48 + .46 20 + .42 + .44 50 - .30 - .13
35 + .l9 + .23 55 + .56 + .49 25 + .40 + .48 55 - .28 - . L5

'" + .]5 + . 32 OLOO + .50 + .51 30 ->- .35 + .46 0600 - .30 - .2"1 I
I ·'.5 + .40 + .30 05 + .49 + .52 35 + .25 + .43 05 - .40 - .23

',0 + .40 + .27 10 + . t,9 + .53 40 + .12 + .50 10 - .32 - .24
55 + .:16 + .33 15 + .48 + .54 45 + .12 + .45 15 - .30 - .24

2300 + .31 + .39 20 + .55 + .56 50 + .17 + .39 20 - .32 - .2;
05 + .42 + .45 25 + .47 + .55 55 + .10 + .)1 25 - .29 - .J2
LO + .43 + .46 30 + .51 + .5.5 0400 + .04 + .25 30 - .26 - .26
15 + .44 + .41 35 + .55 + .60 05 + .20 + .28 35 - .26 - .2t,
20 + .]8 + .41 40 + .61 + .58 10 + .18 + .23 '.0 - .30 - .22
25 + .45 + .48 45 + .52 + .54 15 + .05 + .17 45 - .36 - .21
10 + .49 + .50 50 + .60 + .58 20 .00 + .18 50 - .25 - .22

.15 + .52 + .46 55 + .45 + .63 25 - .05 + .31 55 - .18 - .24
40 + . f+7 + .51 0200 + .51 + .64 30 + .06 + .22 0700 - .11 - .27

I
45 + . f,8 + .54 05 + .63 + .56 35 0 + .17 05 - .28 - .20

" + .1,7 + .58 10 + .55 + .63 40 - .05 + .l2 10 - .28 - .12
55 + .50 + .56 15 + .48 + .52 45 - .09 + .07 15 - . L3 - . L3

l-.-. - -
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Table J, Elevation of tide stages at upstream ilnd downstream aogell--Contlnucd

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

'" (-) mean sea level '" (-) mean sea level '" (-) mean seD level '" (-) mean sea level
hours llownstream 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 - .15 - .25 1000 - .]] - .27 35 + .50 + .39 10 + .80 + .96
30 - .]0 - .17 05 - .4& - .37 40 + .7S + .41 15 + .74 + .93
35 - .23 - .10 10 - .34 - .47 45 + .61 + .53 20 + .62 + .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 DOD + .68 + .58 J5 + .63 + .68
55 - .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 - .l9 1100 - .31 - .39 35 + .75 +1.03 10 + .60 + .66
30 - .31 - .28 05 - .10 - .28 40 + .83 + .74 15 + .63 + .57
J5 - .25 - .22 10 + .03 - .32 45 + .67 .... 58 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 - .2) 25 - .21 - .12 1400 +1.12 + .87
55 - .30 - .19 30 + .07 + .OJ 05 + .85 +1.13

0900 - .38 - .26 J5 + .38 - .07 10 + .57 +1.04
05 - .4] - .30 40 + .17 - .06 15 + .63 + .89
10 - .36 - .30 45 + .25 - .02 20 + .70 + .75
15 - .38 - .26 50 + .36 + .18 25 + .84 + .61
20 - .48 - .34 55 + .30 + .38 30 + .10 + .62
25 - .52 - .34 1200 + .24 + .20 35 + .90 + .10
)0 - .105 - .26 05 + .30 + .100 40 +1.25 + .77
J5 - .100 - .310 10 + .05 + .310 45 +1.09 + .98
40 - .32 - .1010 15 + .Il + .32 50 + .88 +1.25
4S - .36 - .1010 20 + .25 + .35 55 + .96 +1. 10
50 - .48 - .35 25 + .40 + .23 1500 + .86 + .98
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Table 4. Reco~ds of velocity obscrv.Hions

. B"at Nu. , Boat No.2 Boat lio. 3

Initial Initial InH;al
depth depth depth
b"low Depth of Velocity St3tjon

below
Depth of Ve loc i ty Station

b<:lol./
Depth of VelocityStation Observation Ob."rv"tion Observationwate,

(fp" )
water

observation Ups)
water

(fps)surhce
ohservation

surface surface
observation

In reet ~
s"quellcc

in feet ~
sequence

in feet ~
.equencf'

ill fee t in feet in feet
(Time in verti.cal (Till'll> in vertical (Ti"", in "ertjc~l

in hours) in ho,,~") in hours)

Discharge "£asuremetlt 1 Discharge Measurement 1 Ilisdl<lrge I-k,nsurcmcot J

W L' .3 + .15 , UO 17.5 3.5 + .20 3 3<0 17.7 3.' + .21 ,
(1203) (l204- 18) 3.0 + .77 , (1200-05) 6.8 + .71 ,

10.5 + .26 3 10.4 , .2< 3
'2 U.S '-' + .18 , 14.0 , ." , D.7 • .n ,

(1210-20) u ± .33 , 15.7 - .28 , 15.4 - ." ,
6.9 ± .25 3
8.' - .2' , 'CO 18.5 3.3 + .28 , ,"0 17 • ~ J.6 + .31 ,

10.3 - .n , (1222-31) '-, "" .62 , (1207-13) 3.2 + .85 '.
It. 1 1: .25 3 10.8 , .35 3

CO 14.7 '-' + .28 , 14.8 , .n 2 14.3 • .'9 ,
(1225-38) 3.8 + .15 4 16.6 - .2< , 16. I - ." ,

U t .17 3
11.6 ± .18 , ,on 17.6 3.' + .15 , 330 16.6 M + .26 ,
13.5 - ." , (1235-45) '-0 + .63 , (1215-20) 5.8 + .30 ,

10.5 t .34 3 LO.2 , .W 3

'" 15 .0 3.0 + .11 , 14.0 , .2' , 13.2 , .'9 ,
(1242-52) 6.0 + .23 4 15.8 - .n , 14.9 - ." 2

'.0 ± .20 ]

12 .0 ± ,18 2 no 18.3 U + .27 , 380 16.2 J .2 + .27 5
\3.5 - ." , (1245-55) U + .59 , (1222-27) 5.' + .28 ,

Il.l , .25 3 '-" • ." ]

'" t6.5 J.3 + .17 , 14.8 , ." 2 13.1 , .00 ,
(1255-1303) u + .40 , 16.5 - .30 , 14.7 - .05 2

9.9 ± .30 ]

13 .2 , ." , 250 17.8 3.6 + .26 ] 400 16.0 J.3 + .38 ,
14.9 - .n , (1259-UOb) J.J + .51 , (1228-35) 6.1+ + .18 ,

10.8 , ." 3 U • .'9 ]

14.2 , .>8 2 12 .9 - .09 ,
16.0 + .14 , 14.5 - .05 ,

280 19.3 U + .21 , '20 10.3 '-, + .35 ]

(1308-15) , . 3 + .53 , (1236-43) U + .15 ,
11.6 , .n 3 U , .02 3
15.5 , .30 2 8.3 , .03 ,
17.1+ - .38 , 8.3 - .W 2

'30 .06 0 0 -
( 1244)

~+ flowinl\ in dmmstream dire"Uon, - flolo'ing ill Llpstream direction, ± dlrectic>o ,,[ flow doubtful.
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Table 4. Rt!cords of velocily observatlonl

IJOIt No.1 Boat No.2 lI.oat No.3

Initial Initial Initial
depth depth deplh
below

Depth of Velocity Station
below

Depth of Veloelty SUtion
below

Depth of VelocitySUllon Observation water Oblervilion wllcr Obscrvatlonwalcr
obaervatton (fpa) ob.er". t ion ([p.) obler"a t ton (fpl).urface

In feet ~
sequence surface

tn feet ~
aequenee aurlace

in feel ~
.equence

In feu in feet In feu
(TlllIII! In vertl.cal (Time in "ertical (n., In "utica I

in houn) in houra) in houra)

Olaeharge I'tla.urellll!nt 2 Di.charge Kea'UrelllCflt 2 Dhcharge Kenurement 2

20 I., .8 .OS 1 130 17 .1 3.4 + .26 , '10 18.0 ,., + .17 ,
(1340) (1340-48) '.8 + .44 , (1)/00-48) , .2 + .40 ,

10.2 + .34 , 10.8 + .19 ,
" 12.0 2.' + .11 , D.7 + .27 2 14.5 + .16 ,

(1346-58) '-' + .14 , 15.4 + .17 1 16.3 + .15 2
, .2 + .11 ,
9.' + .15 2 160 17.6 3.> + .27 , '90 18.2 ., + .16 ,

10.8 + .08 1 (1350_56) , .0 + .56 , (13H-1404) 3.6 + .31 ,
10.5 + .34 , 1.) + .31 ••

60 15 .0 J.O + .17 , 14.0 + .18 2 9. , + .38 8
(1400-10) '.0 + .40 , 15,8 + .16 1 10.9 + .22 ,

9.0 + .33 , 12.7 + .22 •12 .0 + .32 , 190 18.0 ,., + .44 , 14,5 + .13 1
13.5 + .20 1 (1358-1408) 7.2 + .69 , 15.5 + .11 ,

10.8 + ,50 , 16.3 + .16 2
10 15.0 >'0 + .16 , 14.4 + .16 2

(1412-18) '.0 + .J! , 16.2 + .14 1 220 16,0 '.2 + ,31 ;
9.0 + .25 , (1406-12) ,., + .52 ,

12,0 + .20 2 220 18.3 '" + .47 , 9.' + .39 ,
13 .5 + .16 1 (1410-15) ,.' + .50 , 13.0 + .29 1

11.1 + .38 , 14,6 + .24 2
100 16.5 ,., + ,26 , 14.8 + .20 2

(1422-30) ,., + .33 , 16.5 + ,20 1 380 16.8 >., + .15 ,
9.9 + ,27 , (1413-18) '.8 + ,26 ,

13,2 + .29 2 2;0 18,0 ,., + .51 , 10.2 + .24 )

14,9 + .18 1 (1417-24) 2.2 + .50 , 13,4 + , t9 1
10.8 + .40 , 15, I + ,16 2
13.9 + .20 2
16.2 + ,18 1 400 1},7 '.1 + .to ,

(1419-26) '.2 + ,37 ,
280 19.3 J.9 + .02 , 9.J + ,29 ,

(l425-14Jl) '" + .45 , 12.5 + .22 1
11.6 + .37 , If" I + .18 2
15.5 + .17 2
17.1 + .17 1

!l + flowing in downstream direction, - floWing in upstream direction, ± direction of flow doubtful .

.
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Table 4. Records of velocity observati<>ns

Boat No.1 Boat NQ. 2 Boat No.3

In! tla I Initial Inl tia 1
depth depth depth
below below

Depth of Velocity
be 1o,"

Depth of Vc lacityStation Depth of Velocity
ohscrva t ion Station

water Observation Station
Ob"erV~li,,"water

observation (ips) observation (ips)
",ater

observatLon (ips)surface
in feet !J ~c'lu"!lce surface

in feet !J sequence surface
in feet !J sequence

ill feet in feet in feet
(Time in "ertical (Time in vertical (Tt".., in vertical

in hours) in hours) in hours)

Discharge "£asure"..,nt 2--Colltinued Discharge Measurement 2--Corltinued Discharge Measurement 2--Continued

"', 10.3 '-' + .19 5
(1427-33) '-2 + .33 ,

U + .37 )

U + .1B 1
9.) + .IS ,

'30 .8 0 0 -

Discharge Measurement 3 Discharge Measurement 3 Discharge Me",urement 3

" '-5 ., + .29 1 lJO 17 .1 3.4 + .56 5 310 18.0 H + .78 5
(1522-24) (1523-30) '-" + .79 , (1524-31) '-' + .60 '.

to.2 + .65 , 10.8 + .51 )

" 12.5 '-' + .52 5 13.7 + .58 2 14.5 + .51 ,
(1526-34) 5.0 + .51 , 15.4 + .54 1 1&.3 + .38 2

3.5 + .41 )

10.0 + .23 2 '00 17.6 '.5 + .75 5 ,"0 18.7 J ., + .83 5
11.2 + .23 1 (1532-38) 3.0 + .74 , (1532-37) 3.5 + .55 ,.

10.5 + .56 3 11.3 + .43 3
00 15.2 3.0 + .4& 5 14.0 + .54 , 15.0 + .41 1

(1536-42) 0.0 + .50 , 15.8 + .46 1 16.9 + .41 2
3.0 + .51 3

12.0 + .44 2 190 18.0 '-' + .92 5 no 16.6 3.3 + .96 5
13.5 + .48 1 (t540-45) '-' +1.02 , (1538-44) 6.5 + .83 ,

10.8 + .88 3 9.8 + .66 3

" 15.0 3.0 + .77 5 14.4 + .70 , D.3 + .59 1
(1S1,I.-50) '.0 + .77 , 16.2 + .53 J 15.0 + .61 2

5.0 + .71 3
12.0 + .71 , no 18.2 3.6 + .98 5 380 II', .5 ). ] + .87 5
D .5 + .66 , (1546- 5 3) 3.3 +1.02 , (1545-50) 6.5 + .78 ,

10.9 + .70 ) 3.8 + .66 )
WO 16.0 U + .81 5 14.5 + .79 , 13.3 + .81 1

(1552-58) 8.' + .81 , 16.4 + .6& 1 14.9 + .68 2
U + .78 )

12.8 + .71 ,
14.4 + .68 1

~+ flowing in downstI"eam diI"ection, - flowing in upstI"eam diI"oction, ± diI"ection of flow doubtful.
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Tubl~ 4. Records of v... locLty obftrv8tions

Boat No. I B"al No.2 80ul No.3

1nlthl Initial IntU.. 1
depth depth depth

Slanon
below Depth or Velocity SteUon belo"

Depth of Velocity bela...
Depth of Velocity"'8ter Observation ...aler Dblcrvlltlon Station

Observ.tionobserv. t Ion (rp.) observation (fpl) .... ter
ob.erva t ion «ps)lurhce

in reet !I sequence lurface
in feet !I aaquenee lurract

In rUt !I seq"ent..
in feH in feet in fut

(Ti""" In vert!.,,-.I (Time In vert!,,-al (Ti"., in vertical
In hours) In hours) In hour.)

Dilcharge Measuremrnt 3--Conllnued Dischsrie Measurement 3-·Contlnu(ld Dilcherge I"ensurellll!nt ]--Contlnued

2SO 17.9 '.6 +1. L4 ,
"0 16.2 3.2 + .81 ,

0S55·1600) '.2 +1.2\ , (1552·57) 6.' + .85 ,
to.8 +1.02 3 .., + .57 3
14.4 + .80 2 12.9 + .58 I
16. I + .64 I 14.5 + .53 ,

280 19.2 '.8 +1.07 , '20 10.5 LI + .2] ,
(1602-07) '.6 +1.00 , 0558-1603) '.2 + .52 ,

11.4 + .82 3 6.3 + .52 )
15.2 + .12 2 8.' + .27 I
17 .3 + ,58 I '"' + .28 ,

'30 .a 0 0 .

Discharge Meal"tellIlInt 4 D1Jcharge Measurement 4 DlIcharge Measurement 4

20 1.& '-0 + .12 I IJO 17.1 3.' +I .16 ,
'" 18.0 '-' +1.20 6

(1627·30) (1628-]) 6.8 +1.09 , (1627·33) '.2 + .98 ,
10.2 +1.12 3 9.a + .73 3

" \2.0 2.' + .12 I 13.6 +1.02 2 to.8 + .96 ,
(1632-38) '.8 + .72 2 15.4 + .80 I \4.3 + .74 I'-, + .60 , 16.1 + .66 2

9.6 + . .:.., , 160 17.5 '-' + .85 ,
10.8 +. , (1635-40) 7.0 + .98 , '" 18.6 3.7 + .91 ,

10.5 +1.16 3 (1634·/.0) 7.' + .57 ,
60 15.2 3.0 + .6~ I 14.0 + .95 2 Il.l + .74 3

(1641-48) 6.0 + .48 2 \5.7 + .90 I 14.8 + .74 I
9.0 + .41 3 16.7 + .58 2

12.0 + .53 , 190 17 .9 '.6 +1.09 ,
l3 .5 + .61 , (161.1-47) '-' +1.09 , "0 16.5 3.3 + .76 ,

10.8 + .95 , (1642-47) 6.6 + .68 ,
70 15.0 3.0 + .96 I 14.4 + .74 , 9.9 + .56 3

0&52·59) 6.0 + .94 2 16.1 + .62 I 13.2 + .44 I
9.0 + .69 , 14.8 + .46 2

12.0 + .77 ,
13.5 + .66 ,

!1+ floWing in downstream dlrec:tlon, • flowing In upslream direction, :I: dl~ection of flow doubtful.
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Table~. Records of velocity observations

Boat No. , Boat No.2 Bout No. J
-

Ini t ia 1 Initial Inl t i a 1
depth depth depth

Station
be 10'"

Depth of Velocity S~.. tio"
bela,"

Depth of Velocity below
water Ob."rvation Water Observation Station Depth of V" loci t y

observation (fps) observa t i on (fps) ""3 te.-
ohscrvation (fps)

Observat i "n
surface surface "urfacein feet ~

sequ"ncc
in feet ~

sequellce
in feel ~..

seque'Ke
i" fce t ill feet in feet

(TilT\(' in vertical (Ti_ in vcrti~al (Time til vertical
in hours) in hours) in hours)

Discharg<, Mcasurcll'O:'nt 4- Continued Discharge Keasureme"c 4--Ccllltinllc<J IHsclwrge Measurement 4--Cont inueJ

'00 16.0 U +l .09 , "0 18.4 ,., +1.16 5 no 16.7 3. J + .R2 5
(J 700-05) '-8 +1.19 6 (1648-53) 7.1+ +1.37 , (1650-5';) 6.6 + .87 ,.

6.4 + .83 , 11.1 +1.14 , 10.0 + ,M ,
9.4 H.02 J 14.8 + .98 , 13 ./, H ,01 ,

12 .8 +1,09 , 16.6 + .79 , 15. I + .74 J
14.4 H.02 5

'50 17,9 3.6 +1.09 5 "0 16.4 U + .81 5
(1655-1700) '"' +1.45 , (1656-1701) u + .91 9

10.8 H.07 , 9.9 + .71, ,
14.4 + .82 2 lJ.l + ,76 ,
16.1 + .75 J 17.4 + .68 •

'80 19.2 3.8 +1.39 5 420 10.6 '" + .35 5
(1702-08) , • 5 +l.33 , (1702-08) U + .73 '.

11.1, H.19 , U + .68 J
15.2 +1.09 , 8.1, + ,40 ,
17 .3 + .92 ,

'"' + .20 ,
430 .8 0 ° -

lJischa~ge Measurement 5 Discharge Measurement 5 Discharge Measu~~ment 5

'0 L5 .9 + .06 J DO 17.0 '"' +1.02 5 no 18.0 3.6 +1. 38 J
(1725-27) (1722-27) 4.8 +1.21 4 (1727-32) 7.2 -+-l.47 ,

10.2 +1.12 , 10.8 +l.ll J

" 12.0 2.4 + .75 , 13.6 +1.09 , 14.4 + .73 ,
(1729-34) 4.8 + .77 , 15.3 +1.02 J 16.2 + .74 ,

'"' + .88 3
9.6 + .52 4 >60 U .1+ 3.5 +1. 3] J 340 1.''1.6 '"' +1.65 5

10.8 + .39 5 (1728-33) '.0 +1.68 9 (1733-39) '-' +I .05 '.
10.5 +1.39 , 11.1 + .78 ,

50 15.0 J .0 +1.19 , It+ .0 +1.12 , 14.9 + .88 ,
( 1737-44) 4.8 +1.22 6 15.7 + .98 , 16.8 + .76 ,

6.0 + .98 ,
9.0 + .57 3

12.0 + .75 9
13.5 + .59 J

~+ flowing in downstream dir"ction, - flowing in upstream direction, ± dlrection of flow douhtful.
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T"bl .. 4. Records of velocity oheer-varians

Boat No. I Boat No.2 Bo"t No. }

Initial Initial lni ti"- I
depth depth depth

Station
b"lo'" Depth of Velocity Station

below
Depth of Velocity

he 10'"
Observa t i on Observation Station Depth of Velocitywater

observation (fps) ""ner (fps) "a te r Observation
surface surface

observatiorl observati.on (fps)
in feet • gequence

in feet ~
"equence surface

in feet "
sequellce

in feet in feet in feel
(Time in vertical (Ti .... in vertica I (Ti .... In v"nica)

in hours) in hours) in hours)

Discharge !'easur-emellt 5--Continucd Discharge Measurctrlt'nl 5--Continued Discharge Measurement 5--Continucd

W 15.0 '.0 +1.33 , 190 17 .5 ;.3 +1.33 ; "0 16.3 ,.; +1.50 3
(1746-52) 0.0 +1.1 1, ) (1735-40) LO +l.63 '. ( 1740-46) U +1.28 ,

9.0 + .57 3 10.5 +1.39 3 U + .92 0
12.0 + .77 , 14.0 +I.12 , 9.8 + .66 ,
13.5 + .58 5 15.7 + .79 I 13. I + .81 I

14.7 + .64 ,
100 16.5 3.3 +i .63 I no 18.2 3.0 +1.45 3

(1751.-1800) 0.0 +1.07 , (17(+3~47) U +i.60 , 3" 16.4 3.3 +1.34 5

9.9 +l .12 , 10.8 +1.30 , (1747-52) 0.' + .98 ,
13.2 +1.07 , 14.4 +1.14 , 9.9 + .7B 3
14.9 + .98 3 16.4 + .95 , 13.1 + .68 I

14.7 + .60 )

730 17.3 J.O +i.78 5
(1751-57) , .0 +1.81 , ;00 16.2 U +1.69 3

10.5 +1.09 , (1754-59) 0.; +1.15 ,
14.0 + .Sl , U + .74 J

15.6 + .70 , 13.0 + .71 ,
14.6 + .58 ,

,eo 19.0 3.8 +1.98 3
(1759-1805) U +1.39 , '70 10.8 , .1 + .89 5

11.4 +1.12 , (1800-05 ) /, .2 +l .03 ,
14.2 + .92 , o.J + .64 3
17 .1 + .75 I 8.' + .29 ,

9.3 + .37 ,

Discharge Measu'E'mcllt 6 Discharge Measurement 6 Discharge Measurement 6

70 1.5 ., + .17 I 130 17.0 3.' +1. 74 5 '" 17 .8 3.0 +1. 76 3
(1835) (1835-43) 0.8 +1.42 , (1834-43) ,. I +1.41 ,

lO.2 +i .24 3 10.7 + .92 3

" 11.5 U +1.02 5 13.6 H.09 , 14.2 + .70 ,
(l837~42) J.J +1.22 , 15.3 + .90 I 16.0 + .60 I

U +1. 37 3
U + .6\ ,
9.J + .26 ,

~+ flowing in dow"stream direction, - flowcng in upstream direcUon, ± dtrecti,m of flow doubtful •

•
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Table 4. Records of velocity observations

Boat No.1 Boat No.2 Boat No. J

In i t ia I Initial Initial
depth depth depth

Station
beluw

Depth of Velocity Slat ion
below

Depth of Ve loci ty
bel,,,,,

Wa~CI" Observation water Ohservation Station
..." tc.-

Dept h of Velocity
Observallon

surface
observation (fps)

surface
observation (fps) observalion Ups)

in feet ~
sequell~e

in fe.et ~
s"Gu"nce surfac"

in feet ~
sequen~e

ill feet in feet in feet
(Time in verti.cal (Time in vertical (Ti"." in vertical

in hours) in hous) in hours)

Disch"rg~ l'1easure"",nl 8 Discharge Measurement 8 Discharge NeasoJrement 8

;0 LO .6 + .13 , DO 16.5 3.3 +1.74 , )W 17 .5 3.5 +2.04 ,
(l058) (2058-2103) 6.6 +1.98 , (2tQO-06) LO +1.6') ,,.. +1.04 3 10.5 +i .03 )

42 11.3 U +1.40 , 13 .2 + .72 2 l~ .0 + .61 ,
(2100-05) 2 .3 +1.40 4 14.8 + .65 , 15.7 + .55 ,

4.' +1.12 3
6." + .85 2 <60 17,0 3.4 +1,98 3 340 17.'1 3.6 +2.00 ,
3.0 + .60 , (2101,-09) 6.8 +l .89 , (2107-13) ).2 +1.65 4

:0.2 +1,07 3 10.7 + .98 )

00 14.3 L' +1.40 5 13.6 + .77 2 14.3 + .56 2
(2107- 12) U +1. 19 4 15.3 + .63 , 16. 1 + .40 ,

5.8 +1.55 3
U +1.07 2 '30 17.0 3.4 +1. 'Ill 3 37C 16.1 3.2 +1.79 ,

1l.4 + .57 , (2111-17) U +2.07 4 (2115-21) 6./, +1.1i3 3
10 .2 +1. 16 3 0.6 +1.25 3

W 14.3 1.4 +1.45 5 13 .6 + .77 ) 12.9 + Sl )

(2114-19) U +1 .24 , 15.3 + .57 , 14. 'i + .37 ,
5.8 +1.36 )

8.6 +1,09 2 2" 1 7.5 3.5 +2 .17 5 380 16.4 3.3 +2.04 5
11.4 + .69 , (2118-24) ) .0 +1.89 4 (2122-28) U +1.65 4

10.5 +1.09 3 3.3 +1.05 )

"0 15.5 L6 +1.63 5 14.0 + .77 2 13.1 + .61 )

(2122-26) U +1.40 3 15.8 + .52 , 14.7 + .38 ,
4.2 +i .82 3
U +1.19 2 350 17.0 3.4 +2.26 5 '00 16.0 3.2 +1.47 3

12.4 + .71 , (2126·31) 6.8 +1. 98 " (2129-34) 6.' +1.38 4
10.2 +1.21 3 U + .92 3
13. Ii + .74 2 12.9 + .38 ,
15.3 + .46 , 14.5 + .30 ,

;eo 18.5 J.7 +2.36 5 3" 10.5 U +1.11 3
(2133-40) '-' +l .56 4 (2135-41) U +1.15 4

Il.l + .95 3 6.3 + .en 3
11..8 + .48 ) 8.4 + .40 )

lli.1i + .41 , 9.5 + .J~ ,

~+ fto"'ing in do",nstrcarn direction, - [Io",ing in upst.c~m direction, ± di.rection of [10'" doubtful.
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Table 4. R""ords of vel"city ob.~rvatlu".

80llt No. I Bolt No. 2 Boat No.3

Int tla I IniLhl In! t In I
depth deptll "eptll
below

Deptll of Velo"Uy Station
be! low

Depth of Velo"lty Stltlon
~luw

Depth of Velocity
SULlon

Observation water Ob.ervltlon Ob.erval Ion
water

obu:rvi t Ion (fps) Ob.ervltlon (fpl) wat"r
oblervatlon (fps)lurf.ee

In feet ~
sequ..n" .. sur bee

in feet ~
sequence lurfoce

tn feet ~
sequen""In (eet in f"et In feet

(Tl_ In vertical (Time ;n vertical (ft.. In v"rtl".1In lluurs) In hours) In hours)

Olacharge !'It!asure"",nt 9 Discharge Me..un..nt 9 DlachlrKe /1cnaure ..nt 9

20 1.0 .6 + .13 , DO 16.~ l.l +1 .8~ J l>Q t7.5 l.J +2,09 ,
(2106) (2206-12) 6.6 +1.7/0 , (2210-15) 1.0 +I .61 ,,., + .98 l 10.5 +I .01 ,

" 11.2 1.' +1.19 5 lJ .2 + .51 2 14.0 + .56 2(2207-17) 2.2 +1.07 , 14.8 + ./02 1 15.8 + .33 1
U + .96 )

6.1 + .62 , 100 17.0 l.' +1.98 ,
'" 17.8 l.6 +2.J!! ,

'.0 + .J8 1 (2213-19) 6.8 +1.85 , (2216-22) 1. , +1.65 ,
10.2 +I, \4 l 10.7 +1.11 ,

00 14.0 8.' + .54 , 13.6 + .62 2 \4.2 + .51 2(2219-20) 11.2 + .42 1 \5.J + ,46 1 16,0 + .38 ,
"0 17 .0 l.' +1.8\ , 37O 16.1 '.6 + .96 ,

(2220-25) 6.8 +1.63 , (2223-25) 12.9 + .56 2
10.2 + .98 , 14.5 + .3\ ,
\3.6 + .64 2
t5.3 + ,1.8 ,

(barge pused rneuurlng .ection) (barge passed ....uri nil I""tlon) (barge passed lIIl!a.urlng lection)

00 \4.0 1.' +I .49 , no 17.5 1.0 +1.56 6 37O 16.\ 1.0 +1.61 ,
(2234-37) 2.8 +I.{,,9 , (224{,,-51) ,., +I .68 , (2235-37) l.2 +1.91 ,

'.6 + .11 l 1.0 +1.07 , 6.' +1.65 ,
10.5 + .90 l

10 14.5 1.0 +1.27 6 I{".O + .28 2 38O 16.1 l.2 +1.32 5
(2239-45) 1.' +1.00 , IS.8 + .24 1 (2238·45) 6.' + .89 ,

2.' + .88 ,
'.6 + .71 l

'.8 + .49 , "0 17 .0 l.' +1.60 , IL9 + .28 2
8.1 + .]0 , (2253-2300) 6.8 +1.09 , \4.5 + .25 ,

1l.6 + .21 I 10.2 + .70 ,
13.6 + .31 2 "0 16.0 l.l +1.05 J

'00 Ib.~ 1.6 +1.04 , 15.3 + .24 , (2UO-~5) 6.' +1.03 ,
(2HO-56) ,., +1.17 ,

'.6 + .83 )... + .66 , 280 \8.5 l.1 +1.63 , 12.9 + .2(. 2,., + .33 2 (2302-08) '-' + .83 , 14.5 + .23 1
13.2 + .19 1 \1.1 + .63 ,

14.8 + .26 2
16.6 + .26 1

!/+ flowing In dOlo'notr"om di"ecUun, - flowing In upstream directi"n, i direction "C ClaW doul>tful.
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Table 4. Records of vel()~ily obs('Tvations

Boat No. , Boat No_ 2 Boat No. )

Initial Initia' Initial
depth deptl, depth
helow

lJepth of Velocity
below

Depth of Velocity belowSt~lion
"'" ler Observation Statio"

water Observation Station D"pth of Velocity
observation (fps) observation (fps) ."'" l,'r observation (fps)

Observation
surface s"quence surface seqllence surfacein feet ~ in f"ct ~ if] feet ~:

s(''l"ence
in feet in reet in feet

(TilT!(' in verrical (Time in vertical (Time in vertical
in hours) in hours} in hours).

Discharge MeasureITll,nt ~~.Continued lJischarge Measurement ~--ContintJed Discharge tloo"slItc<TCnt 9--C()rttinued

"'0 10 .~ U + .98 ,
(2256-2302) I, .3 +1.05 ,

6.5 +l.ll ,
U + .53 ,
U + .2i. ,

Disch~rge Me~su."ment 10 Discharge I-k,,,surcment 10 lJischaq,e Measur"""'nl 10

W LO .6 0 , DO 16.5 U +\.24 ; 3<0 17.8 3.6 +1.54 ,
(2J45) (2346-511 U + .92 , (2J45-49) ,., +1.11 ,

;., + .60 3 10.7 + .1.7 3

"' 12.0 LO + .52 6 13.2 + .55 2 14.2 t· .47 ,
(2352-2 1.00) '-' + .1.3 3 14.8 + .J] , 16.0 + .3'. ,

I, .8 + .29 ,
'-' + .24 ,

'"' 17.0 3-' +1.45 , 3'0 18.2 3.6 +I .28 3
7.6 0 , (2353-58) 6.6 + .92 " (2350~58) 7.3 + .98 ,

10.8 0 , 10 .2 + .59 3 10.9 + .1,7 3
13 .6 + .34 , 14.6 + .26 2

60 l!• .i, U + .84 3 15.3 + .38 , 16.4 + .23 ,
(0004-0':1) 6.0 + .56 ,

6.8 0 3 '90 17.5 U +1.39 5 370 16.1 LO +I .41 6
11.6 0 2 (0010-16) '-0 +1.12 , (0005-11) U +1.65 5
13.0 0 , 10.5 + .63 3 6.' +1.31 ,

14.0 + .26 2 '-' + .70 3
20 14.5 , .0 +1.24 6 15.8 + .45 , 12.9 + .47 2

(0012-17) 3.3 + .98 3 14.5 + .37 ,
6. , + .84 ,

"0 15.4 <.0 +L33 6
8.6 + .60 3 (0018-25) 3.5 +1.42 5 "0 16.2 3.2 +1.34 3

11. 7 ° 2 , .0 +1.09 , (0012-17) 6.' +1.01 ,
15.1 0 , to.5 + .54 3 9.' + .51 ,

14.0 + .31 2 12 _9 + .26 2
>00 16.0 3.2 +1.07 5 15.8 + .31 , 14 .5 + .21 ,
(OO20~26) 6./, +1.02 ,

8.6 + .61 3
12 .0 + .35 ,
14.4 + .32 ,

~+ flOWing in d"wnslr"am direction, - flaWing in upstream direction, :!: directiDn af flow doubtful.
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Table~. RecOI"ds ()f velodty observations

Boat No. , Boat No.2 Boat No.3

Initial In it ia 1 Initial
depth depth depth

Station
below

Depth of Velocity Station
below

Depth of Velocity bel"",
Observation Observation Station Depth of Velocitywater

observation (ips) water
(ips)

",,,tCI" Dbser"" t ion
surface surface observation observation (ips)

in feet Y sequence
in feet !J sequence surface

in feet 'I
sequence

in feet in feet in feet
(Time in vertical (Time in vertical (Time in vertical

in hours) in hours} in hours)

Discharge ~asurement lO--Continued Discharge Me.asurement IO--Continucd Discharge Me.asurement lO--Continued

250 17.5 3.5 +1.60 5 400 16.0 U +1.23 5
(0026-30) '.0 L09 4 (0019-24) 4.4 +1.05 4

10.5 + .51 3 '.6 + .33 3
14.0 + .34 2 12 .9 + .14 2
15.8 + .27 , 14.5 + .13 ,

no 18.5 U +1 .37 5 4" 10.9 U + .92 5
(0032-38) 7.4 +1.02 4 (0026-31) 4.4 + .92 4

11.1 + .46 3 '-' + .70 3
14.8 + .45 , U + .26 2
16.6 + .27 , 9.8 + .28 ,

Discharge Measurement 11 Discharge Measurement 11 Discharge Measurement 11

" >'3 .6 0 - DO 17 .0 3.4 + .88 5 3W 17.8 3.6 +1.11 5
(0103) (0103-08) '-' +1.02 4 (0100-06) U + .94 4

10.2 + .63 3 10.7 + .56 3
42 11.8 LO + .38 4 13.6 + .23 2 14.2 + .39 2

(0105-13) U + .15 5 15.3 + .31 , 16.0 + .28 ,
4.6 0 4
LO + .29 3 '" 17 .0 3.4 + .92 5 340 18.3 3.6 +1.11 5
9.4 0 , (OnO-IS) 4.8 +1.16 4 (0107-12) U + .96 4

10.7 :t .08 , 10.1 + .95 3 10.9 + .55 3
13.6 + .42 , 14.6 + .38 2

" 14.5 3.3 + .29 5 15.3 + .34 2 16.4 + .28 ,
(OUS-20) 8.2 + .60 4

8.9 + .26 3 290 17.5 3.5 + .88 5 370 16.5 LO + .74 4
11. 7 0 , (0117-22) , .0 +1.14 4 (0113-20) 3.3 + .79 5
13 .1 0 2 10.5 + .82 3 4.6 +1.03 4

14.0 + .39 2 9.9 + .56 3

" 14.5 >'0 + .96 6 15.8 + .36 2 13.2 + .37 2
(0121-27) 3.3 + .62 5 14.8 + .38 2

8.2 + .84 4
8.9 + .57 3

11. 7 + .22 2
13.1 + .14 ,

'Y+ flowing in downstream direcUon, - flowing in upstream direction, ± direction of flow doubtful.
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Tabl" ~. ll,"c.t>rcl~ "f vo! loclly ob'l'rv,H!ons

1I,,'t No. I lIont No. ~ lI"nt No. J -- -
lolllnl Inltl,,! In i II n 1
depth depth depth
below

Otrpth of Veloc:1ty Station
below

Depth uf VelocIty h<;,lowStallon waur Observation waler Ob.crvn lion Station
wa~er o~:~~~n;~on vo~~;~)y Obgen"t!nh

s"tfllce
ohacrv. t Ion (fpl)

.urface
obl(~rv.t ion (fps)

."quene"In rut !l sequence
In r.et !l sur Ice I ! '/ 'I!qu"nce

In feet In feet In feet n eel .
""(Ttmc In vertlc.1 (n .... In ven Ie. 1 (Time in vertlcnl

in hOUri) In hOuri) in hours)._-
~r~e ~•• ur.mcnt li··Continued Di.charse Mi.'&lllrtlllfnt II-'Cuntinued Disch"rl'\e ~••ure"lC!'lt 11··Cont1nut'd

100 lb." ),7 + .90 ; 220 18.0 1.0 +1.19 0 380 1£>.4 )., + .BI 5
(0129-31.) 6.9 +1.02 , (0128-35) ).6 +1.\9 5 (UI21-27) 6.6 +1.1'l8 ,

10.1 + .60 ) 7.2 +\ .09 , ,., + .51> )

1J.J + .23 , 10.8 + ,60 J D.2 + .)6 2
14.9 + .23 1 14.4 + .34 2 14.8 + .27 ,

16.2 + .30 1
'00 16.1 J.2 + .50 J

2>0 11.5 J.J +l.24 5 (0128-34) 6.1, + .96 ,
(01J6-43) 7.0 + .93 , 9.6 + .B )

10.5 + .43 J 12 .9 + .n 2
14.0 + .14 2 14.5 + .26 1
U.B + .12 1

'20 11.0 2.2 + .n 5
280 19.0 ).8 +1.01 5 (0136-42) 1•.1, + ./,) ,

(0144-50) 7 •• + .98 , 6.6 •. 39 J
11.4 + .48 ) 8.8 + .28 ,
15.2 + .)0 2 9.9 + .15 ,
11.1 + .23 1

f--- -
nl.el.. rlll" 1't'nurclllCnt 12 ()hchDr~. H&uurement 12 ()l.ch,rl\c "kln9l1r,'",,'nl 12

20 1.0 .6 + .28 1 130 11.0 '-' + .88 5 )10 17 .8 ).6 +l '/.1 ;
(02110) (0215-20) 6.' +1.19 , (02tO-16) 7. 1 +1.25 ,

to.2 + .62 ) 10.1 + .89 )

" li.ll 1.0 + .84 6 13.6 + .43 2 14.2 + .44 2
(0216-24) '-' + .63 ; IS.) + .38 1 16.0 + .26 1... + .50 ,

7.0 + .&0 , 160 l? .0 '-' +1.09 5 '00 IS .2 3.6 +1.50 5
9.' + .50 , (0222-27) 6.' +1.30 ,. (0218-25) 7.l +1.2" ,
10.~ + .36 1 10.2 + .86 ) 10.9 + .94 )

13 .6 + .54 2 14.6 + .45 2
60 14.5 J.J + .57 5 15.3 + .48 1 16./, + .2/, 1

(022S-30) 6. , + .79 ,
'.9 + .61 J

11, 7 + .43 2
13.1 0 1

'----
;Y+ flowinll in ~ownstru.. ~Ir"ction, - flOlo'ing in upstre,.. direction, J: direction of flow doubtful.



•.5
]

.5

+
;;;

,,
•
"•,
>

ro,,
",
!
ro

.5

o

++++++

o
N

+

o

---+++++

'" -<t N ":",,
":';"':";4,

+++++

o

ro

":~-:«;":
............. -<t'"---

o+ + +1·'

'-.­_0­o.­•
O~
ro~

N

o

+++++

~~",:a;,,;

.... ,,:lI" ;j ~

o

co.,. ..... "''''
~c:c:":~---+++++

g;;:;:5::;;:$~......

,;~,,;~a;

.... "'o-;:l;:?;

.... "'''' .........<;-:0-;"'''''
+'++++

++++++

c:"':~~~":
..... "' .... 0 ... '"_. -
e
ro_-.o,

•­No
O~

N
N

00000'"

o

.... ..,...". ....

..... "'0-0

++++00

~«;"!"':';
,..,"'0 .... '"---
e
N_--o,

ro
N

~
o~

o

............ "''''
';';";"":';.-+++++

•,
!
••,,
~

ro
•g·",
o,
,

"

."" ..• ••"-­" ., , 0,>

­H'.... ... C
" 0_
.... III OJ
0" 0-

"" ,...... 0
" 0_
.... III III

0" "-
-,
•"­••p, ,

~----,----'.S 1
o ,

~ .r'"
• H•

­"" ,
- " 0" 0_
.... '" III
0" 0-

g
" !
~ ~
• •• •o •
o

,.-
~ t;o;
0­
-~

~Nf------"-.O--
o............

o " •
.<: ~ ~

" "O. 0·, .00
o

"",
"••"o,
•
•o
l

58



~

~

Tab] .. 4, Record, of veloctty obaervatlonft

80U No. I 80at No.2 80llt No. )
.-

Inl tla I Initlal 10lLili
depth d .. pth depth

Station
belo" Depth of Vdocity Statton

be low
Depth of Velocity Station

be low
Wlt"r Observation water ObletV'tlon Depth of Velocity

observation (tpa) observation (fpl) "liter obler.... t Ion ({pI)
Observation

lurfllce .urface lurflcetn feel !I sequence
In reet !I lequenc..

In feel ,{ seq"ence
in feet In fut In feet

-(Time In vert l"al {Tlo", in vertical (tlftll! In vertlcnl
In hours) in hour.) in lIoun)

Dllel,.rge McuurelT'O'lnt lJ·-Contlnucd Dischnrgc "klastLrcmcnt ll-·Contlnued DhchnrKc Meuuremenc 13··Coot In",,<1

60 14.3 3. , +1. 36 ; >60 17 .0 3.4 +1.93 5 )40 \8.2 3.6 +2.00 ;
(0))9-41,) 5.' +1.24 4 (0337-42) 6.8 +1.63 4 (0))1,-/,0) 1.3 +1.38 4

8.7 + .35 J 10,2 +1.19 J 10.9 +1.05 J
11. 5 + .43 2 13.6 + .92 , II, .6 + .85 ,
12.9 0 , 15,3 + .611 , \6.4 + .71 ,

70 14.5 J.J +1.75 ; "0 17.0 J.4 +2.02 5 J70 l/>,O LO +1.25 ,
(0345-1,8) 6. , +1.40 4 (0344-48) 6.8 +1.37 4 (0341-47) 3.2 +1.57 l

8.' + .96 l 10,2 +1.27 3 6.4 +1.57 4
11. 7 + .81 2 13.6 +1.04 2 9.6 +1.211 3
13.1 + .65 , 15.3 + .95 , 12.9 + .96 2

14.5 + .87 ,
'00 16.5 J.7 +1.85 ; no 17.5 LO +1,81 ,

(0350-55) 6.' +1.59 , (0349-55) J.' +2,22 5 380 16. I 3.2 +1.65 ;
10, I +1.09 l 7.0 +1.56 4 (0348-54) 6.4 +1.44 4
13.3 + .85 2 10.5 +1.19 3 7.6 +1.08 3
14.9 + .54 I 14.4 + .95 2 12.9 +1,03 2

15.8 + .75 , 14.5 + .67 ,
2)0 17 .0 J.4 +2.17 5 400 15.9 J.2 +I .65 5

(0356-0400) 6.8 +1.81 4 (0356-040 I) 6.4 +1.50 4
10,2 +1.37 J '.6 +I .11 J
13.6 +1.00 2 12.7 + .87 ,
15.3 + .90 , 14.3 + .68 ,

'80 18,5 3.7 +2,02 5 420 10,0 2,0 + .92 5
(0402-06) 7.4 +1.37 4 (0402-07) 4.0 +l.01 4

11.1 +i .07 J 6.0 + .68 )

14.8 + ,90 2 8.0 + .48 ,
16.6 + .81 , 9.0 + .45 ,

!J+ [lo,",lnll In do,",nstrea", direction, - flo.... ng in upstream direction, i dIrection o[ flo.. do ...btfu1.
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Table 4. Recunls <If velo<:lty ollservntlonl

Baal No. I Boat No.2 Iloat N". 3

Initial Inl Ual Inithl
depth depth deplh

Stallon
be Low

Oepth of Velodty Station
below

Depth of Velocity Slat Ion
beLow

Wlter Observa t Ion water Okservltlon Deptk of Velocity
Observa t Ionobaervatlon ((pa) oblervation (fpa) wal",r

oblerv. t Ion Ups)aurface lurfaCe lurfa"'ein reet ~
sequen<:e

In feel ~
I"'quence

In feet ~
aequt'nce

in feet in feet In f"et
(TIIIll' In vertiCil (Time In verticil (Tl..., In vertical

In kours) in hours) In koura)

Dhcharge Heuure...,nt 14 Discharge K!alureml!nt 14 DllcklrKe MCalure...,nl 14

20 0.' - 0 - '" Ib. 7 3.' +2.07 5 3>0 17.0 3,1. +2.09 5
(0441-48) 6.' +1.85 , (Olo38-lo5) 6.' +1.79 ,

" 11.0 >'0 +1.52 , 10.2 +1.lo5 3 10.2 +1.31 3
(04lo2-51) 2.2 +1.24 2 13.& +1.2 t 2 13 .5 +I. \3 ,

'.' +1. 19 , 15.0 +1.07 , 15.2 + .87 2
6.6 + .96 ,
••• + .72 5 '" 16.9 '-' +2.22 5 ''0 \7. 7 l.5 +1.87 5
9.9 + .&1 6 (Olo50-57) 6.' +l.&3 , (Olo47-52) 7.0 +1.61 ,

10.2 +1.lo5 3 10.5 +1,50 ,
60 llo .3 2.9 +1.24 , \ 3.& +!, 16 2 14. I +1.03 ,
(0454-0500) 5.' +I .07 , t5.2 +L02 , 15,9 +1 .01 2

8 • ., + .81 3
11.& + .82 , 220 17.4 >.0 +1.02 6 370 1&.3 >'0 +1.34 6
13 .0 + .67 5 (OS04-lI) 3.' +2.41 5 (0453-58) l.l +1.76 5

6.' +1.&8 , 6.5 +1.61 ,
70 14.6 >'0 +1,67 , 10.2 +1.37 3 9.' +1.11 3

(0502-10) 2.9 +1.30 , 13.6 +1.24 2 13 .0 + .96 ,
5.' +1.17 3 IS. ? + .93 , 14.6 + .87 2
'.7 + .88 ,

11.6 + .98 5 250 16.6 3.' +2.64 5 380 15.9 3.2 +1.95 5
13. L + .74 6 (0513-20 6.' +1.74 , (0459-0506) '-' +1. 72 ,

10.2 +1.37 3 9.6 +I .\1 3
'00 16.0 3.2 +1.78 , 13.6 +1,12 2 12.7 + .87 ,

(0512-18) 6.' +1.67 2 14.9 + .83 , 14.3 + .76 2
9.6 +1.42 3

12.8 +\.24 , 280 18.2 3.6 +2.64 5 '00 15.4 3. , +2.00 5
14.4 + .98 5 (0523-28) '-' +1.52 , (0508-13) 6.2 +1.44 ,

10.2 +1.30 3 9.3 +1.11 3
>30 16.0 3.2 +2.17 , 14.4 +1.02 2 12.3 + .83 ,

(0522-27) 6.' +1. 78 2 16.4 + .69 , 13.8 + .81 2
9.6 +1. 71 3

12.8 +1.36 ,
"0 10.0 2.0 +1.47 5

14.4 +1.27 5 (OHlo-\8) 1•• 0 +1,l.1 ,
6.0 + .96 3
'.0 + .42 ,
9.0 + .38 2

!J+ flOWing In downstream dlrecl\on, - flowing in upstream dlre<:tlon, 1 direction of flow doubtful.
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Tahle 4. Records of velocity observations

Boat No. 1 Boat No.2 Boat No.3

Initial Initial I"itia I
depth depth depth
below

Depth of Velocity
below

Depth of Velocity
below

Depth of VelocityStation Observation Statio" water Observation Statio" Observationwater
observation Ups) observation (fps) "ater

"bservation (fps)
surface

in feet oj sequence surface
in reet oj ."quence surface

in feet oj sequence
In feet in feet in reet

(Time in vert1.cal (TilOO in vertical (Tilrl' In vertical
i.n hours) in hours) in hours)

Discharge Measure.,..,nt 15 Discharge Measure_nt 15 Discharge Measure_nt 15

" 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.S +1.91 4

42 11.0 1.0 +1.82 1 10 .2 +1.49 3 10.2 +1.47 3
(0544-50) u +i .49 , 13 .6 +l.21 , 13 .4 +i .20 1

4.4 +1.45 3 15.1 + .93 1 15. I +1.11 ,
6.6 + .82 4
8.8 + .61 5 "0 16.7 3.4 +2.31 5 340 17.2 3.4 +2.67 5
8.3 + .50 6 (0549·55) 6.8 +1.81 4 (0546-52) 6.3 +2.09 4

10.2 +1.52 3 10.3 +1.47 3
60 14.0 '.8 +1.63 1 13.6 +1.12 , 13.1! +l.16 1

(0552-0601) 5.6 +1.49 1 15.0 + .9B 1 15.5 +l.01 2
8.4 + .81 3

11.2 + .69 4 '" 17.3 1.0 +2.58 6 3m 16.0 1.0 +i .87 6
12 .6 + .5 I 5 (0557-0603) 3.4 +2.71 5 (0553·59) 3.2 +2.14 5

6.8 +i .68 4 6.4 +2.00 4
70 II, .2 1.0 +1.89 1 10.2 +1.21 1 9.6 +1.34 1

(0603-11) 1.8 +1.63 , 13 .6 + .93 , 12.7 + .96 1
5.6 +1.45 3 15.6 + .82 1 14.3 + .89 ,
8.4 + .92 4

11.2 + .81 5 250 16.4 3.' +2.83 5 380 15.7 3.1 +2.14 5
12.6 + .50 6 (0604-10) 6.4 +i .89 4 (0600·05) 6.1 +1. 91 4

9.6 +1.21 3 3.3 +1.44 3
100 16.0 3.1 +1.93 1 12.8 + .95 2 12.6 + .78 1

(0613·21) 6.4 +1.45 , 14.8 + .59 1 14.2 + .66 2
3.6 + .87 3

12.8 + .77 4 280 18.0 3.6 +2.64 , 600 14.8 3.0 +1.44 5
14.4 + .45 5 (0611-16) ,., +1.45 4 (0606·12) 5.9 +1.91 4

10.8 + .98 3 8.' +1.28 3
130 15.7 3.1 +2-.02 1 14.4 + .68 , 1 L. 8 +1.05 1

(0622-30) 6.1 +1.85 , 16.2 + .56 1 13.3 + .94 ,
9.3 + .82 3

12.4 + .77 4 420 10.0 , .0 +1.01 5
14.0 + .71 5 (0613-17) 4.0 H.05 4

6.0 + .67 3
8.0 + .37 1
3.0 + .30 2

~+ flowing in downstream direction, • flowing in upstream direction, ± direction of flow doubtful.
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T~blp~. K~cords ()[ ,·e]oc;l.y obscrvati""s

~oal No. I Boal No.2 ! !k>nt No. ; _.~,
Init ia 1 Initial In; t ;;d
depth depth depth
below bel"", I,., 10\0'

Depth of VdocitySt~ti,m water Depth of Velocity Station """ter Depth of Velocity
Observation Sta t ion

1;3 tp r Ob"'rv<J I ionObs<'rvation
observation (fps) "b.ervnlion Ups)

surface
ohservation (fps)surface ""luencc ,urf"cc

'!.}
s('guence

in f e" t ~
s"<juenc"in feet ~ in feet

in fe~titl feet f---,-;;;-;--- en fee t
(Ti_ in vert ica I (Ti';' in v<.>rtical (Time in v"rUc;,j

ill hours) in bc",rs) ill hour-s)

DLschar;<;" ~"su,",""nt 16 Ilischn'i;e ~I=a"ur"mcnt 16 Di.scharge ~,,,snn:''''''rtl 16

'"
, - - - ,eo 16.5 U +1 .9~ 5 ;W 17.0 U +2.00 5

(0651,-59) U +1. 71 , (0650- 56) 0.8 +1.57 ,
" 10.7 ,"0 +1.33 ,

'.8 + .98 3 10.2 + .92 J(0651-0700) ,. , +L.JJ , J 3.2 + .4B , 13.6 + .52 ,
U + .98 ; 14.9 + .41 , 15.3 + .28 16.' + .94 ,
8.5 + .28 5 '" 16.7 M +2.12 5 ]/+0 17.4 '-5 +1.69 5'.8 + .23 6 (0725-28) 6.8 +1.71, , (OoSS-07D4) LO +1.38 "10.1 + .95 ; 10.5 + .76 5

" 1'•. 3 '-9 +1.02 , 13 .& + .46 2 13 .9 + .29 ,
(0702-11) 5.8 + .84 , 15.0 + .38 , 15.6 + .33 2'-' + .48 3

11.4 + .46 , no 17. I LO +2.17 6 m 15.8 '-0 +1.44 ,
12 .8 + .26 5 (0730-33) 3.4 +2.12 5 (0706-17) U +1.38 5

6.8 +1.63 , '-3 +1.38 ,
;0 14.0 ,"0 +L75 , 10.2 + .85 ; '-' + .84 3(0712-17) 2.8 +1.14 2 13.6 + .52 , t2 .5 + .76 ,

5.6 +l .30 ; 15.4 + .38 , 14.1 + .59 28.' + .52 ,
11.2 + .22 5 ';0 16.4 3.2 +2.26 5 360 15.5 J.< +1.54 5
12.6 + .25 0 (0734-38) 6.4 +1.52 , (0718-23) 6.2 .;- .96 ,

'.6 + .88 3 U + .70 3>0O 16.0 U +1.40 ,
12.8 + .51 2 12.t. + .37 ,

(0720-26) 6.' +1.27 , 14.8 + .42 , 14.0 + .24 29.6 + .62 3
12 .8 + .37 , 2" 17 .9 3.' +2.26 5 '00 15.5 3. , +1.34 514.4 + .32 5 (0739-44) '-' +1.49 , (0725-32) 6.2 +1.04 ,

to.8 + .79 3 '-' + .56 3130 16,0 U +1.45 , 14.4 + .46 2 12.5 + .26 ,
(0728-34) 6.' +1. 71 2 16.1 + .38 , tI•.0 + .22 ,

U + .82 ;
12 .8 + .62 " 420 10. I 2.0 +l.17 514.1. + .50 5 (0733-39) '.0 +1.20 ,

'-' + .85 J". , + .47 ,
U + .34 2

'!J+ flOWing in downstream direction, - floWing in upstream direction, i direction of flow doubtful.
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Table 4. 1I.. <;or<l. of velocity observations

~olt Nu. 1 SOH No.2 UOll( No. )- --
I"llia 1 Int tipl In I t in I
depth depth depth
be 10"" below be Low -

Station w.ter Depth of Velocity
Observation SUtton

wal",r
Deflth of Velocity

Observation Station
wlIt"r

Depth of Velncity
Ob~erv"t'"n

.urfac.. observ.tlon (fpl)
.urf.ce ob,er".tl"" «(p.)

surface ob.erViu Ion ( (pI)
in feet ~

sequence
In rttt ~

sequence
in {<let "

.equence
In reet in feet In feet

(Tt~ In vertlc.1 (Time In vcrtlc,.l (Tl ..... In vertical
In hours) In houn) in hours)

Dischulle Me..urement 17 Dt,charge Me••u....ment 11 Discharge He..urtment 17

" to.8 1.0 +1,49 I 160 16.0 3.2 +2.02 , 310 16.9 3.4 +1.83 ,
(0805-15) 2.2 +1.19 2 (0806-12) 6.1. +l.81 4 (0814-18) ,.. +1.52 4

4.3 +1.11 3 ,., +1,16 , 10.2 + .~7 3

'" + .94 4 12.8 + .58 2 D.5 + .39 1
e.' + .62 , 14.4 + .39 I IL2 + .38 2

'" + .33 ,
190 15.8 3.2 +2.07 S '40 17.3 3.5 +1.52 S

40 13.6 2.7 +1.12 I (0814-19) , .4 +1.56 4 (0820-25) LO +1.18 4
(0817-21) , .4 +1 ,49 2 9.' + .82 , 10.5 + .37 3

'.1 + .81 3 12.8 + .41 2 13.8 + .36 I
10.8 + .53 4 14.2 + .37 , t5.5 + .27 2
12.2 + .36 ,

220 16.4 1.0 +1.93 , 360 17. I , _0 +1.57 ,
70 14.2 1.0 +1.37 I (0820-26) 3.3 +2.02 , (0826·34) 3.4 +1.28 ,

(0823-30) 2.' + .9f, 2 .., +1.30 4 '.e +1.Ll ,
, .1 +1.12 , ,., + .63 , to.2 + ,t,9 3.., + .90 4 tJ .2 + .28 2 13.7 + .34 I

11,4 + .44 , 14.8 + .21 1 15 .4 + .22 2
12. 7 + .40 ,

250 15.4 3.1 +t .98 , no 15.5 1.0 +1.42 ,
100 16.0 3.2 +t.27 I (0829-33) •• 2 +t .60 4 (0836-41) 3.1 +1.50 ,

(0833-40) '.' +1.52 2 '.3 + .82 3 '.2 +1.3f. 4.., + .n , 12.4 + .40 2 9.3 + .62 3
12.1:1 + .40 4 13.9 + .37 I 12 .5 + .25 I
t4.4 + .28 , 14.0 + .20 2

280 17.4 '-' +1.89 ,
130 16.0 3.2 +1.98 I (0835-40) 7.0 +1. t6 4 380 IS.5 3.1 +1. )8 S

(0841·48) '.4 +1.67 2 10.5 + .56 3 (0842- f,4) '.2 +1.38 4,., +1.07 , 14.0 + .28 2 9.3 + .91 3
12 .8 + .68 , 15.7 + .26 I 12 .5 + .47 1
11•• 4 + .57 S 14.0 + .J! 2

1,00 15.0 3.0 +1. 11 ,
(0845-49) 6.0 +1.32 4

9.0 + .79 3
12.0 + .)1. I
13.5 + .29 2

--
!J+ flO"'lnK III dowllltru .. direction, - flo,"[ng [n opstrea.. direction, 1 dtrection of flow doobtful.
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Table 4. Record' of "'-'loetty observations

Boat No. I Boat No.2 .~ Bo"t No.3

Initial Initial lnilial
depth depth depth

5talion
below

Depth of Velocity Station
below

Depth of Velocity
belo,"

waler Observation >later Observation Station Depth Dr Velocity
Observa t i (mwaterobservation Ups) observation (Eps) observation (fps)surface gequencc surface sequence surfacein feet ~ in feet ~ in feet ~

sequence
in feel in feet in feet

(Time in vertiull (Time in vertical (Ii"'" in vertica 1
in hours) in h'lUrs) in hours)

Discharge Measurement 17--Continucd Discharge MoeaslJr~ment 17--Continucd Discharge ~asurcmcnt 17 -ContitlLLed

4W U 1.9 +1.38 5
(0850-53) 3.3 +1.11 4

5.7 + .85 3
7.8 + .53 ,
U + .29 ,

Discharge Measurement i8 Discharge Measure"""nt 18 Dischnrg" Measurement 18

" 10.8 1.0 +1.02 , ,OO 15.7 3.' +1.85 5 310 16. I 3.2 +1.72 5
(0930-37) 2.7 + .87 2 (0937-52) 0.4 +2.02 4 (0927-33) 0.' +1.61 4

4.3 + .61 3 3.0 + .72 3 10.7 + .55 3
o.s + .69 4 12 .8 + .48 , 13 .3 + .43 I
8.0 + .57 5 14.1 + .38 , 14.9 + .44 2
3.7 + .37 6

'90 15.5 3.' +t .89 5 34C 17 .5 J.O +1.41 5
00 14.0 2.8 + .74 , (0955-58) 0,7 +L85 4 (0934-42) 7.0 +1.03 ,

(0938-44) 5.0 +1.17 2 U +1.00 3 10.5 + .49 3
8.4 +1.02 J 12 .4 + .56 , 14.0 + .47 ,

11.2 + .34 4 13.9 + .50 , \5.8 + .2\ 2
12.6 + .28 5

no 16.3 l.0 +1.89 6 JW \5.9 1.0 +1.69 0
70 14.3 1.0 +1.22 , (1000-04) 3.3 +2.17 5 (0943-48) U +1.79 5

(0946- 52) 2.9 +1.04 , 0.0 +1.52 4 6.4 +1.61 ,
s.e +1.63 3 9.9 + .62 ] '" + .67 3
8.0 +1.17 4 13.0 + .50 2 12.6 + .40 ,

tl.4 + .66 5 14.7 + .36 , 14.2 + .44 ,
12.8 + .44 6

750 14.7 3.0 +1.94 5 330 15.1 3.0 +1.17 5
100 16.0 3.2 +1.29 , (1005-10) 6.0 +t .56 4 (0950-55) 0.0 +1.83 4

(0955-1001 ) 6.4 +1.63 , 9.0 +t .09 3 9. , +1.23 3
U +1.02 3 12.0 + .56 , 12.2 + .7J ,

12.8 + .53 4 13.2 + .48 I 13.7 + .49 ,
14.4 + .33 5

~+ flo,",ing in do,",nstteam direction, - flo,",ing in opstream direction, .t direction of flo,", doobtfol.

'.
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Table 4. Re~"rd~ of velocity obscrvaUolls

Bo.. t No. , Boat No.2 Iioilt No.3

Initial Initial Initial
depth depth depth
be low below below

.
Station water

Depth of Velocity
Observa t ion

Station water
Depth of Ve locity

Observation St"tion Depth of V',)ocity
()b~ervation (Cps) "bservation (Cps) ",.'ter

observa t ion (fps)
Observation

surface surface
in feet '1 sequence

in feet '1 sequence surC"c" ill feet '1 sequence
in feel in feet in feet

(Time in verti.~al (Ti""",, in vertical (Ti_ in vertical
in hours) in hOl1rs) ill hours}

Discha.rge l1l>asLLrement 18--Continucd Discharge ~asur"TOCllt 18--C"ntinucd Discharge M«asurement 18--C"ntinued

''" 16.0 3.2 +l.55 , 280 17.1 3.' +1.89 , '00 14.9 3.0 +1.17 ,
(to02-IO) 8.8 +1, 75 2 (lOIO-iS) 8.8 H.21 , (0957-1004) 8.0 +1.31 ,

8.8 +1.04 3 10.2 + .71 3 '-' + .81 3
12.8 + .68 , 13.6 + .33 2 10.4 + .74 ,
t4.4 + .44 5 15.4 + .28 , 11.9 + .4/' ,

13 .0 + .59 ,
13.4 + .50 ,

'20 8.8 1.8 + .85 ,
(1005-10) 3.8 + .83 ,

s.; + .49 ,
'-" + .47 ,
8.8 + .28 2

DLscharge Measure".,nt 19 Discharge Measurement 19 lJischargc Measurement "
" 11 .2 1.0 + .63 , '00 16.1 3.2 +1.30 5 310 17 .0 '-' + .89 5

(1l07-15) 2.2 + .47 2 (1108-13) 8.8 + .85 , (1I0S-D) '.8 + .67 ,
'-' + .40 3 9.8 , .00 3 10.2 ± .36 3

"-' , .n 8 12.8 · .33 2 lJ .5 · .43 ,
8.0 , .21 , 14.4 - .25 , 15.2 · .33 ,

10.1 , .18 8
,OC 16.4 3.3 +1.45 5 JOO 17.7 3.5 + .94 5

&0 14.2 2.8 + .79 , (1115-20) 8.8 +1.02 " ( 1114-20) , .0 + .74 ,
(I \16-24) s.; + .77 , '-' ± .51 3 10.6 , .3' 3

8.8 ± .25 3 13.2 ± .31 2 14.2 · .20 ,
il.3 ± .25 , 14.8 · .38 , 16.0 · .20 2
12.8 · .n 5

no 16.8 1.0 +1.27 6 320 15.8 1.0 + .57 8

20 14.5 1.0 + .42 , (llZ3-28) 3.' +1.14 , (1I21-30) 3.2 + .57 5

(1I25-29) '" + .96 , 8.8 + .98 , 8.8 , .38 ,
5.8 ;'. .54 3 10.2 ± .56 3 9.5 ± .43 3

8.2 ± .30 8 13.6 :!; .28 , 12. 7 · ." ,
ll.b · .22 , 15.1 · .25 , 14.3 · .25 2
1 3.1 · .n 8

~'+ flowing in do,",nscreilm direction, • flo,",Lng in upstream directiorl, ± dLrection of flow doubtful.
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Table 4. Recorrls of velocity ob,prv.1tions

. Bo.1~ No. , Boat No.2 !loa t No. 3

In it ia 1 Initial 1" i tin I
depth depth depth
h"lo,",

D"pth of
belo,"

Depth of bp 10·...
St~~ion

,"a~"r
V"l,,~jty Observation Station

'"~tcr
Velocity

Observation Statio" Depth of V('locity
Ohservation"bserv.1tion (fps) observation (fps) "'a~er

observation (fps)surface
in feet ei sequence surf"cc

ill feet ~
sc"quellce surface

in feet ~i
sequence

j n f e" t i.n feet in f('('t
(Time ill vert t.ca 1 (Time ill vertical (Time in vertical

ill hours) in hours) in hour~)

.~

Di"ch~rgc MeasureTTlCnt 20·-Conti"ued Discharge Measurement 20--Continued Dlsch"rge ~leasure"",nt 20--Con~;mH,,1

" 15.0 LC + .16 , no 17.6 LC + .51 , 37C 16.6 LO + .I.~ "(1252-58) 3.C + .11 2 (1239-46) '-' + .20 5 (1237-45) 3.5 + .28 5
6.0 ± .14 ) '-' ± .16 , 6.0 ) ." "5.C ± .14 '. 10.8 ± .44 ) c.; • ." )

12.0 . .'6 5 14.1 · ." 2 '.0 ) ." ,
13.5 . .D 6 15.8 - ." , 5.0 ) .n )

10.6 - ." 3
WC 17 .0 3. 1, ± .18 , 250 16 .~ 3.' + .29 5 13.4 - .68 ,

([301-12) 6.8 + .50 ) (t248-55) '.6 ± .28 , 15 . 1 - ." 2
10.2 - .55 ) 10.2 ± .22 3
13 .6 - ." , 13 .6 - .55 2 3'0 16.1 U + .13 5
15.3 - .18 5 15.1 - .51 1 (1247-52) U .W ,

'-' , .20 )
DO 17.0 3.' + .31 1 260 18.5 U ± .17 5 12 .~ - .56 ,

(1314-20) U ) .30 2 (1256- 1303) '-' · ." , 14.4 - .55 )

10.2 - ." ) 1l.1 - .n )

13 .6 - .77 , 14.8 · .'" ) ''" 16.0 3.2 ) .34 )

15.3 - ." 5 16.7 - ." 1 (1253-1301) 5.' · ." ,
5.6 - .22 ,

12.7 - ." ,
14.3 - ." 2

420 10.6 2.l + .11 5
(IJ02-07) 4.2 ) .)) ,

&.4 • .55 )

8.5 • .'7 ,
U - ." ,

Dhch~rgc l1c,,~urement 21 Discharge Measurement 21 Dl~charW" Me.1surc""Cnt 21

'" "0 L2 + .21 1 100 17 .1 L' + .62 ; 310 17 .8 1.0 + .60 ;
( 1341) (1340-45) '.6 ) ." , 03/+0-46) 7.2 ) .JJ '.

10 .2 ) .38 ; 10.7 ." ,
13 .6 · .'" , 14 . 3 - .)) 1
15.4 - ." , 16.1 - ." 2

'!J+ flo"'ing in d"",nSlrC.1m direction, - flo\JinK in \Ip~trcam direction, ± direction of ftow doubtful.
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Table 4. Records of velocily obs,'rvatio",

-
Boat No. I Boat No.2 Boat N". 3

Initial Initial I" i t i a 1
deptb depth depth

Statton
bel"",

Depth of Velocity Station
below

Depth of Ve [oct ty
be low

Depth of Velocity
water Ob~ervatj"" water Obscrva t ion Station

Observation
observation (£1'8) observation (fps)

"'ater
"bserva t iOIl (ips)

surface surface surr""..in reet ~
seql1ence

in feet ~
sC'l\lence

in feet '1 sequence
in feet in feet in feet

(Time in verti.cal (Time ill VCI"tica I (Time In vertical
<n hOllrs) in hours) ill hours)

Dis~harge Measurement 21--ConlinueJ Discharge ~asurcmellt 21--Cotltillued Discharge Measurement 21-_Continued

" 12.0 1.0 + .57 1 100 17 .2 3.' , ." , 3" 18.3 U · .W 3
( 1343-49) '" + .64 2 (1347-52) 6.8 , .28 4 (1347-53) 7.3 · .44 4

""
, .33 3 10.2 - .33 3 10.9 - .66 3

7.2 . .33 , 13.6 - ." 7 14.7 - .J; ,
U - .30 3 15.5 - .n 1 1&.5 - .'> ,

10.8 - ." ,
220 17 .9 1.0 + .56 6 m 17.3 1.0 + .45 ,

00 15.0 3.0 , ."' 1 0356-1403) 3.6 + .28 5 (1354-1401) 3.3 , .35 3
(1351-57) 6.0 , ." , U , .22 , '.3 , .20 ,

9.0 - .38 3 10.8 - .W 3 10.4 - .70 3
12.0 -1.02 , 14.4 - .77 7 13 .8 - .92 ,
U.S - .Ol 5 16.1 - .oe 1 15.5 - ." 2

W 15.5 1.0 + .19 1 250 17 .0 3.' + .92 3 300 1&.5 U + .73 ,
(1359-1407) 3.1 ± • L6 2 0405-12) 6.8 , .28 , (1402-08) 6.6 · .29 ,

6.2 ± .13 3 10.2 , ." 3 9.3 · .30 )

'" - ." 4 13.6 - .21 2 U.2 - ." ,
12.4 - ." 3 15.3 - .38 , 14.8 - .21 2
14.0 - .W 6

7'0 18.5 3.7 + .93 3 '00 15.5 U + .98 5
000 17.0 3.' + .81 7 0414-20) 7.4 ± .1& 4 (I41O-15) 6.2 :t .35 ,

(1409-16) '.8 , .21 7 11.1 , .22 3 '" ± .18 )

10.2 , .'7 3 14.8 - .21 2 12.5 - ." 1
13 .6 - .10 , 16.7 - .11 1 14.0 - .J' 2
15.3 - .17 3

420 10.5 2.1 +L05 3
130 17 .0 U + .94 1 (1411-22) '-2 + .76 ,

(1419-25) 6.8 i .35 2 6.3 , .20 )

10.2 ± .32 ) 7.3 i .28 6
13.6 - .30 , 8.' - .21 ,
15.3 - .77 , 9.3 - .22 7

~+ flOWing in downstream direction, - flowing in upstream direction, ± direction of flow doubtful.
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Tabl" 4. Records of velocity obs~rvlllinn.

80"l No. I 1I0'l No.2 Roat No. J --
Inillal lnitlal Initial
depth depth depth
be low

Depth of Velocity below
Depth of h~, lowStation waler Observation Station water Velocity

Oh."r""t ion
Station Dt'pth nr Velocity

observation (fpl) ob.erv.tion (fps) water
nbserv8l ion (fps)

Observet Ion
lurhee .urface 'urb"e1n feet ~

.equene..
in feel ~

.eq"ence
I n feel 'I seq""n"..In reU in feet in feel

(Time in vert Ie. 1 I (Time in vertical (TI.., In verllcal
in houu) in hours) in 110"")

.. -
Diach"rge Measurement 22 DlBell.rsc. Hl;:••ure..,nt 2Z Discharge Me"."n' ....nl 22

20 1.5 .9 + .25 1 "0 16.7 3.' +1.56 , 310 17.5 3.5 +1.72 5
(1525-28) (U28-33) 6.8 + .43 • (1527-32) "0 ~ .51 ,.

10.2 + .27 3 to . ., + .'.2 3

" 12.0 1.0 + .84 1 13.6 + .18 2 14.\ + .43 1
( 1531-40) 2.' +1.12 2 15.0 + .38 1 15.8 + .40 2

'.8 + .79 3
7.2 + .44 • 190 17 .2 3.4 +1.42 , ;00 18.1 3.6 +1.83 5
9.4 + .37 5 (1533-39) 6.8 + .43 • (1533-39) ;'2 + .40 ,.

10.8 + .30 4 10.2 + .50 3 10.9 + .52 J
13.6 + .45 2 14.4 + ./.& 1

60 }I•• 5 '" + .96 1 15.5 + .42 1 16.2 + .43 2
(1542-49) 5.8 + .B7 ,

8.7 + .56 3 220 17.6 1,0 +1.85 6 370 16. I 1,0 +2.00 6
1\'6 + .47 • (1540-47) 3.6 H.63 , (l51,0-46) 3.2 +1.91 ,
13.1 + .36 5 7.2 + .53 • ... + .74 •

10.8 + .46 3 9.7 + .52 J
70 1.5.0 1.0 + .90 , 14.4 + .46 2 13.0 + ./,5 ,
(1550-1605) 3.0 +1.00 2 15.8 + .46 1 14.6 + .51 2

6.0 + .,. 3
9.0 + .61 • 250 16.5 3.3 +I .&3 , 380 16.1 3.2 +1. 72 ,

11.0 + .38 5 (1548-53) 6.6 + .42 • (1547-52) 6.' + .28 •13.5 + .40 6 9.9 + .25 3 9.7 + .3 t 3
13.2 + .51 2 11.9 + .32 ,

"0 l6.5 3.3 +1.55 1 tl, .9 + .26 1 14. ') + .25 2
(1601- n) 6.' + .84 2

9.' + .57 3 280 18.6 3.' +I .81 5 "0 15.0 3.0 +2.09 5
13.2 + .46 4 (1554-59) ;'6 + .60 • (1553·58) '.0 +1.28 4
14.9 + .31 5 1\,4 + .44 3 , .0 + .61 3

15.2 + .53 2 12.0 + .56 ,
130 16.5 3.3 +1.42 I 16.1 + .43 1 13 .5 + .41 2

(1617-23) 6.4 .77 ,
9.9 + .32 3 "0 10.1 2.0 +2.19 5

13.2 + .25 4 (1559-1604) •. 0 +L.66 •14.9 + .24 5 6. , + .n 3
8.2 + .4) 1
9.2 + .35 2

!J+ flowing In downstream dir"<:tion, - flOWing In upltr._", dlr,,<:tion, : dluctlon of flow doubtful.



~

o

Table 5. Flow-direction ob~erv{ltions

Station
Depth of Slation Depth of Stotion Depth of(Tlme in Direction (Time tn Direction (Time in Direction

vert iea I
observation '1 vertica I

observation '1 vertical
observa [ion '1

in hours) in feel
in houn)

in feet in houu) in feet

90 2 , 340 16 - 70 IS -
Mot, 29, 1965 5 , (1332- 38) 14 - Mar. JO, 1965 14 •
(1216-22) 7 + 12 + (0103-09) 13 +

9 + 10 + II +
1I + 8 + 9 +
13 + 6 + 7 +
15 + 4 + 5 +

0 + 3 +
185 4 , 0 +
(l247~S2) 6 , 350 17 ,

8 + (1340-47) 16 + 145 All +
10 + 14 + (0112- 13)
12 + 12 +
14 , 10 + 220 All +
I' - 8 + (0117-23)
IS - 6 +

4 + 290 All +
220 18 + 0 , (0128-30)
(1300-05) 16 +

14 + 420 IS - 370 18 -
12 + (1349-55) IJ , (0132-40) 17 ,
10 + II - 16 +
8 + 9 - 14 +, , 7 , 12 +
4 - 5 + 10 +
2 - J + 8 +

0 , 6 +
255 18 + 4 +
(1325- 30) 16 + All observations between 1505 hra on 2 +

14 + Mar. 29 and 0004 hl'S on Mol'. 30, 0 +
12 + 1965 • +
10 + All observations between 0213 hl'S and
8 + 1003 hrs on H8r. 30, 1965· +, ,
4 -

!l+ flowing in downstream direction, - flowing in upstream direction, :I: direction or flow doubtful or no velocity.

o
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Table 5. Flow·dircctlon obscrvotions--Continucd

Stlltion Stotion Station
(TinE in Depth of lHrection (TimE! in Depth of OJ rcetion (Time in Dcp~h u[ Direction
vertical observation "i vertlca 1 observation "i vertical obBcrvllt i CHI "i
in huun) in [eet in houn) til feet in houn) in feet

70 15 ± 370 18 - "0 17 -
Mon. 30, 1965 14 + (1141-50) 17 - (1235-40) I' -
(J 118-23) 13 + I' - 15 -

\I + 15 - 14 ·9 + 14 , IJ ·
7 + 13 · 12 ·5 + 12 ± I I ·3 + 11 ± 10 -
0 + 10 + 9 -

9 + 8 -
220 18 - 8 + 7 +
(1126·)7) 17 - 7 + , +

l6 - , + 5 +
15 - 5 + 3 +
14 - 4 + 0 +
13 - 3 +
12 - 0 + 220 18 -
\I - 0244-51) 17 -
10 + 70 \, ± I' ·
9 - (1224-)2) 15 · 15 ·
8 ± 14 · 14 ·
7 + 13 · 13 ·, + 12 , 12 ·
5 + I I ± 11 ,
4 + 10 + to ±
J + 9 + 9 ·
0 + 8 + 8 ±

I 7 + 7 ±, + , ,
5 + 5 ,
4 + 4 +
3 + J +
0 + 0 +

. --

!!.. + flowing 1n downstream direction, - flowing in upstream dirt!ction, .1 direction of flow daubtf- 1 or no velocity.
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table 5. Flow·dirc,ctlon observations--Continued

Station Station Station
(Time in Depth of Direction (Time in Depth of Direction (Time io Depth of Direction
vertical observlltion ;j vertical obscrvotion ;j vertical observation ;j
in hours) in feet in hours) in feet in hours) in filet

280 18 - 370 i7 + All observations between 1525 hrs and
(l407-11 ) i7 - (1413-20) 16 + 1620 hrs were 011 +

i. - i5 +
15 - 14 +
i4 - l3 +
lJ - 12 ,
i2 - II -
II - 10 -
10 - 9 -

9 - 8 ,
8 - 7 +
7 + • +
• + 5 +
5 + 4 +
4 + 3 +
3 + 0 +
0 +

W+ floWing in downstream direction, - floWing in upstream direction, :l: direction of flow doubtful or no velocity.



-,

,

,


