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Design Data - Water Measurement Device, A-Canal -
Klamath Project, Oregon-California

Attached is a summary of the design study for A-Canal ramp flumes,
prepared by R. A. Dodge, for your reply to the MP Regional Engineer's
letter dated April 12, 1982, Sacramento, concerning the above subject.

Because of the age and condition of the canal, flow does not follow
"normal flow" assumptions. Design of a ramp flume is very sensitive to
what the actual submergence depth is, therefore, considerable time was
spent in making least square fits of depth versus discharge and backwater
computations to force fit results to match 1981 field data at sites 2,

3, and 4. Results of the design study are summarized in a table for
quick reference. Crest heights for the ramp flumes resulted from trial
and error determinations that produced submergence depthg that are 85
percent of the measuring head at a discharge of 1,050 ft”/s. Doing this
assures that submergence will no§ significantly effect measuring accuracy
for discharges equal to 1,050 ft™/s or less. It is suggested that all
the attached material be submitted to the Region. Later the same material
should be sent to the project for comparison with any other field data
that they may have.

The computer program is now being tested by designing some small ramp
flumes for laterals. When the program is tested to our satisfaction it
will be made public.

If you have any further questions concerning these results you can
contact me or Mr. Dodge at extension 3997.
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DESIGN STUDY OF RAMP FLUMES FOR A-CANAL 7'
KLAMATH PROJECT - OREGON-CALIFORNIA

by
R. A. DODGE

3.

Two possible . locationswere invest1gated for installation of a ramp flume.
One was with measuring station of the f]ume at 28+00 and the other was at
Astat1on 16+50.

Water surface and bed elevations were taken from the tab]e of 1981 field
data and drawing 12-201-5302 furnished by the project. However, it was
noted that the station for the headworks gates (10+82 on the water surface
profiles) was 100 feet too high in relation to the plan drawing 12-201-1767
and the sections shown on drawing 12-201-1765. Thus the invert profile was
modified between station 11+82 and the gates assumed to be at station 9+82.

Depths were calculated and log-log least square fits of discharge veérsus

depth were computed for field measurement sites 2, 3, and 4. The corre-

‘lation coefficients for the best fit equations were 0.9993, 0.9992, and 0.9972,
respectively. These equations of fit were used to predict depths of 10.73, .,
10.86, and 10.75 feet for sites 2, 3, and 4 and a design discharge of 1050 ft /s.

Backwater profiles were computed in an effort to match these depths. During
the backwater computations, it was found that one single value of rugosity
could not be used to match the depths over the reach from sites 2 to 4.
However, it was found that the water surface profiles could be forced fit

to the depths between sites 2 to 3 and sites 3 to 4 separately by using
different rugosities. By trial and error, the resulting apparent rugosity
for the upper reach was found to be 0.038-feet and the  corresponding apparent
Mannings "n" value was 0.019;. for the lower reach the values were 0.235 feet
and 0.025, respectively. The term "apparent" is used here because the canal
flow is not strictly normal and these values average out variable roughness
and there is a lack of-exact knowledge of the as-built cana] d1mens1ons com-
bined with subsequent settlement and-weather1ng :

The backwater profiles were used to determine the downstream submergence depths

for:the gramp flume at the two possible locations and for the design discharge of
1050 ft /s Apparent slopes were then found that would produce, by normal '

flow computation, submergence depths.very nearly the same as determined by

the backwater profile computations.

The above slopes and rugosities were used in the ramp flume. computer program
for computing submergence and checking for the 85 percent submerqence limit.
The submergence 1imit is the ratio of depths downstream to measuring head
relative to the crest elevation that produces an errcr of discharge of 1 per-
cent from free flow calibration. For this submergence limit it was faund
that a crest height of 5.33 feet is required for a ramp flume at station 28+00
and 5.80 feet at station 16+50. Normal flows computed by the ramp flume pro-
gram were within +0.03 feet of the depth determined by backwater computations.






Backwater computations were also computed to station 10+10 for the discharges
given in the 1981 project field data. Resulting depths at station 10+10
were used as submergence Heads in the orifice equation with the fully opened
area to compute and plot coefficients of discharge (C4q) versus percent of
actual gate opening. The gate openings of the 1981 data only covered the
range of 24 percent and less. However, the corresponding (C,) values

plotted with considerable model gate data show approach (Cd) values of about
0.90 for full gate opening. Some data for constant-head orifice turnouts
indicate that (C4) approaches a fully opened (C,) limit of 0.73 to 0.95
varying with approach geometry and averaged aboﬂt 0.90. Using this value

in the orifice equation, the head loss was 0.19 foot for 1050 ft“/s for the
fully opened case. If a (Cd) of 0.8 or 1.0 were used, head loss would be
plus and minus 0.02 foot of the value for (Cd) at 0.90. This head loss

value combined with the backwater computations was used to predict

minimum required reservoir water surface elevation at the 1981 fieldjmeasure-
ment site 1 of 4137.42, 4138.28, and 4138.10 feet to deliver 1050 ft /s

for the canal without a ramp flume, for the ramp flume in place at station
16+50, and for the ramp flume in place of station 28+00.

The above results are for ramp flumes with vertical drops at the downstream
end of their crests. Our model studies indicate that a downstream 6:1 ramp
diverging the flow from the downstream end of the crest raises the submergence
1imit from 85 percent to 23 percent for a maximum deviation of discharge of

1 percent from free flow calibration. Profiles and crest elevations were

not calculated for downstream divergence ramps. It is expected that the
crests could be lowered by about 0.48 foot and the upstream water surface
profile would be parallel and lowered by the same amount. Accurate flow
measurements cannot be expected for submergence 1imits exceeding 85 percent
for flumes with a vertical drop and 93 percent for flumes with a 6:1 diverging
downstream ramp.

Water surface profiles and ramp flume calibrations for both possible locations
are enclosed. The calibrations should not be used for measuring heads less
than 0.65 foot nor for heads greater than about 6.1 feet. If one of these
possible ramp flumes is built, it should be recalibrated using as-built
measurements of the approach canal, ramp flume, and just downstream of the

end of the crest.

On the basis of this study, it is estimated that the maximum discharge which
can be_delivered at a reservoir elevation of 4136.7 is about 970, 840, and
770 ft3/s for no ramp flume, for the ramp flume at station 16+50, and the
ramp flume at station 28+00, respectively.

A summary of this preliminary design study is given in the attached table

for quick reference. The computer output and a plot of the resulting profiles
are also attached. These results should be compared with computations usiny
additional field data that the project may have, and adjusted in terms of the
true location of the gates and the nature of the transitian from the gate
structure to the canal with the bottom width of 13.5 feet.



A-CANAL - KLAMATH PROJECT
SUMMARY OF COMPUTATIONS FOR DESIGN OF BROADCRESTED RAMP
MEASURING FLUME FOR A MAXIMUM DESIGN Q OF 1050 FT3/S

Depth Water ~ Water Depth Depth  Depth  Depth Estimated max,
Ramp Crest downstream Measuring surface drop surface €1. at at at at ~Gate discharge delivered
location height of ramp station across ramp at site 1 station site.2 site 3 site 4 1loss with reservoir
(Sta.) (ft) flume (ft) depth (ft) flume (ft) (ft) 10+10 (ft) (ft) (ft) (ft) (ft) E1. 4136.7
No ramp - - - - 4137.42 11.23 10.73 10.86 10.75 0.19 970
16+50 5.80 10.79 11.84 1.05 4138.28 12.09 11.75 10.86 10.75 0.19 840
28+00 5.33 10.36 11.43 1.07 4138.10 11.91 11.51 10.68 10.75 0.19 770




-, HFUSM,RAD28
. UHAT IS ALF VALUE 7 1

Q » 1050.0

STATION  INVERT ELEV  SLOPE DEPTH
FT FT FT
2800, 25.300 .0003  11.407
2773. 25.320  .0007  11.406
2675. 25.260 -.0006  11.536
2573. 25.300 .0004  11.563
2470. 25.400 .e010  11.528
238e. 25.460 .0007  11.527
2282. 25.4990 .0003  11.562
218e. 25.580 .0009  11.534
2e070. 25.640 .0005 11,545
1987. 25.660 .0002 11,580
1880. 25.700 0004  11.609
1788, 25.690  -.0001  11.678

READY. ’

oLD,RAD28

READY.

LIST

PRSceRAeT e

1050,11.407,0,235,0,1,0.0003093, 982

laSTﬂTION 2800 BACKUATER--A CANAL

1,2809,25.30,13.50,.5,0
2773,25.32,13.54,.5,0

2675,25. 36.13 48..5 [
.8573,25.30,13.42,.5,0
2470,25. 40.13 46, .5,

0,
0
0
e
4
[ .8238 25.49,13. SO.. .3
0.1.8180,25.58,13.56, .5,
0,1,2070,25.64,13.50,.5,0
0.1,1987,25.66,13.50,.5,0
¢,1,1880,25.70,13.50,.5,0
0,1,1788,25.69,13.40,.5,0
READY.

.
.

1

:{ 2380.25.46, 13 so..s.o
e

"

.

3Y

- e 20 = o

1Q~diYw\ {) ' F:YLL;ACL‘ iA{

STATION 2800 BACKUATER--A CANAL

CFS

VELOCITY
FT/SEC
4.793
4.784
4.744
4.729
4.738
4.729
4.710
4.725
4.719
4.701
4.685
4.674

P1EZ
FT

11.407
11.406
11.536
11.563
11.528
11.527
11.562
11.534
11.545
11.580
11.609

11.678

INITIAL DEPTH = 11.41 FT

ENERGY DEP
GRADE LINE Q AIR/G UATER PROFILE NORMAL

FT
37.064
- 37.082
37.145
37.211
37.276
37.334
37.396
37.461
37.531
J7.583
37.650
1 37,707

e

0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
9.000
9.020
0.000

RUGOSITY = .235000 FT

ne
n
A2
ne
n1
m
ne
n
me
M2
nM2
A2

2 400

N - ,0252

FT
14.143
11.002

-1000.000
13.267
10.204
11.362
14.184
10.474
12.037
15.168
13.407

-1000.000

TH
CRITICAL

FT
5.504
S.495
S.522
S.52e
5.513
5.504
5.504
5.504
5.504
5.504
5.504
5.527

THICKNESS

BOUNDARY LAVYER

FT
11,407
11.406
11.395
10.849
10.280

9.783
9.238
8.648
8.008
?.5ee
6.878
6.312

2\5 + 0o



-, HFUSM, SITLE23
UHAT IS ALF VALUE 7 1
1

Q =

STATION  INVERT ELEV  SLOPE
FT FT
1788. 25.690  -.0001
1700. 25.760 . .0008
1590, 25.800  .0004
1503. 25.860  .0007
1382. 25.920  .0005
1280. 26.050 .0013
1263, 26.000  -.0029
1180, 25.860  -.0017
1100. 25.920  .0007
1070. 25.960  .0013
1040. 25.980  .0007
1010, 26.000  .0007

READY,

oLp, siTLE23

READY.

LIST

PROGRAN. " SITLERY "

RAM T ] A 78470
A CANAL, KLAMATH -- SITES 2 TO 3
1050.0 CFS  INITIAL DEPTH = 11.68 FT RUGOSITY = .038030 FT N « .0191
ENERGY DEPTH
DEPTH  UELOCITY  PIEZ  GRADE LINE @ AIR/G UATER PROFILE NORMAL  CRITICAL
F1 FT/SEC FT FT F1

11.678 4.673  11.678 37.707 0.000 A2 -1000.000
11.638 4.685  11.638 37.738 0.000 m 9.158
11.637 4.683  11.637 37.778 0.000 M 11.545
11.606 4.697  11.606 37.809 0.000 M 9.550
11.589 4.701 11,589 37.852 0.000 m  10.525
11.491 4733 11.491 37.889 0.000 M 7.902
11.508 4.998  11.508 37.896 0.000 A2 -1000.000
11.698 4.892  11.698 37930 0.000 A2 -1000.000
11.706 4.635  11.706 37.960 0.000 Mmoo 9.297
11.854 3.135  11.854 37.967 0.000 M s5.67
11.903 2.366  11.903 37.970 0.000 M S.641
1,918 11.914. 0.000 M 4.805

.11.914

1050,11.678,.03803,0,1,-0.0000833, 982
A CANAL, KLAMATH -- SITES 2 TO 3

12
0,1,1788,25.69,13.4,.5,0
0.1.1700,25.76,13.44, .5,0
] nl 9 [ [X- 7 4 009
.1503,25.86,13.45, .50
8.92,13.4 ..s,e
'3.56. .0
. o.
33 18.5..8,0
1 25.98.1 e5,.5,0
070,25.96,22.33, .5,0
049,25.58,31. 33,.5,0

.
-

10,26.00,40. 000,.5 0

37,971

FT
5.527
5.517
5.515
5.513
5.508
5.490
5.741
5.741
5.504
4.096
3.313
2.832

THICKNESS
BOUNDARY LAYER

FT
6.312
5.751
5.035
4.448
3.599
2.840
2.680
2.034
1.359
1.162

.881
913

2g +Cd



~,HFUSM,RADL16
. UHAT IS ALF VALUE ? 1

STATION  INVERT ELEV
FT F1
1650. 25.780
1590, 25.800
1503. 25.860
1382. 25.920
1280. 26.050
1263. 26.000
118e. 25.860
1100. 25.920
1070, 25.960
1040. 25.980
1010, ©  26.000

READY.

OLD,RADL16

=2

82/05/27. 14,.05.50.
PROGRAM  RADL16

SLOPE

.0004
.0003
.0007
.0005
.0013

-.0029
-.0017

.0007
.0013
.0007
<0007

R/\MP /

STATION 1650 RAMP BACKUATER--A CANAL

——

N
CUMME A\T Mg ga)

1050.0 CFS
DEPTH VELOCITY
FT FT/SEC
11.843 4.565
11.843 4,577
11.809 4.592
11.789 4.597
11.689 4.629
11.747 4.614
11.892 4.787
11.896 4.539
12.035 3.078
12.081 2.326
12.091 1.886

1050*11.843.0.03803.0il.|.0003633.908

STATION 1650 RAMP
1.1650 25.78, 13 5.-5.

. . ’ 45,.5,
503 25.86, 13 46,.5,0
82,25. 93.13 48,.5,0
80,26. 05,13.56,.5,90

3 .0, 0Dp ey
8 .12.5,.5,0
90 2s. 92.13.5..5.0
? .85 96,22.33,.5,9
40,25,98,31.33, .5.9
19,26.00,40.00, .5,0

® ® ® 9 e % e
0 b20a b b
* o o9 oo e e

Dot sssapo e
[~

. L XXX -I.-X.-X.-Y.-)
<nn-onu-o-o-n-nu-
A4 QGOI‘O‘*NU

oo
me o

ACKUATER--A CANAL

Pl1EZ
FT
11.843
11.843
11.809
11.789
11.689

11.747

11.892
11.896
12.035
12.081
12.091

INITIAL DEPTH = 11.84 FT

ENERGY DEPTH
GRADE LINE 0O AIR/Q UATER PROFILE NORMAL CRITICAL

FT
37.947
37.967
37.996
38.037
38.072
38.078
38.108
38.136
38.142
38.145
38.147

RUGOSITY =

0.000
9.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

.038030 FT

N - .0191

FT
m 11.522
n 11.843
n 9.550
M1 10.524
m 7.902

A2 -1000.000
A2 -1000.000

1} 9.297
M 5.671
n 5.641
K1 4.805

FT
5.503
5.515
S.512
5.508
5.490
5.504
S.741
5.503
4.096
3.312
2.832

THICKNESS
BOUNDARY LAYER

FT
5.457
5.058
4.468
3.615
2.853
2.724
2.043
1.365
1.167

.884
.515



LIST
82,0526, 09.16.,34.
PROGRAM  SITLER23

1050,10.86,.03803,0,1,-0.0000833, 1682
A CANAL, KLAMATH -- SITES 2 TO 3

12
0,1,1788,25.69,13.4,.5,0
9,1,1700,25.76,13.44,.5,0
9,1,1590,85.8,13.45,.5,0
0,1,1503,25.86,13.46,.5,0
0,1,1382,25.92,13.48,.5,0

1263,26,12.5,.5,90
1180,25.86,12.5,.5,0
1100,25.92,13.5,.5,0
1070,25.96,22.33,.5,0
1040,25.98,31.3),:5,0

UHAT IS ALF VALUE ? 1§
1

Qe
STATION  INVERT ELEV  SLOPE
FT FT
1788, 25.690  -.0001
1700, 25.760 .e008
1590. 25.800 .0004
1503. 25.860 .0007
1382. 25.920 .0005
1280, 26.050 0013
1263, 26.000  -.0029
1180. 25.860  -.0017
1100. 25.920 .0007
1070. 25.960 .0013
1040. 25.980 .0007
1610. 26.000 .008?
READY.

N Ram E

L

]

FRNRAT

| 2 463 ‘Tiw‘-c\éf‘ J@\s‘f"fw = 10.7
N
A CANAL, KLAMATH -~ SITES 2 TO 3 )
1050.0 CFS  INITIAL DEPTH = 10.86 FT  RUGOSITY = .038030 FT N = .0190
ENERGY DEPTH
DEPTH  VELOCITY  PIEZ  GRADE LINE 0 AIR/Q UATER PROFILE NORMAL CRITICAL
FT FT/SEC FT FT FT
10.860 — 5.135 10.860 36.959 0.000 A2 -1000.000
10.829 5.143  10.829 ' 38.999 0.000 M 9,158
10.840 5.133  10.840 37,049 0.000 M2 11,545
10.818 5.144 10.818 37.089 0.000 M 9.549
10.814 5.141  10.814 37,144 0.000 M 10.525
10.725 5.174  10.785 37.191 0.000 m 7.902
10.734 5.475  10.734 37.199 —  0.000 A2 -1000.000
10.939 5.341  10.939 37.242 0.000 A2 -1000.000
10.965 5.045  10.965 37.280 0.000 m  9.297
11.152 3.374  11.152  37.289 0.000 M s.67m
1i.?1a .2.535  11.212 37.292 0.000 m 5.641
11.220 2.e50 11.229 37.294 ~  0.009 AL e.B65
Fae
Firne [{ 45T

FT
5.526

"5.517

5.515
5.513
5,508
5.490

5.741

5.741
5.503
4.095

3.313
2.832

THICKNESS
BOUNDARY LAYER

FT
5.571
5.007
4.282
3.683
2.809
2.012
1.851
1.139

.297

.233

671
1.078



=,HFUSH,SITE34

' UHAT 1S ALF UALUE ? 1

STATION
FT
3280.
3175.
3075.
2955.
287e.
2773.
2675,
2573.
2470.
238e.
2282.

2180,

2070.
1987,
1880,
1788,
READY.

INVERT ELEV
FT
24.480
24.340
a5.220
a2s.23e
25.290
25.320
25.260
25.300
25.400
25.460
25,499
25,580
25.640
25.660
25.709
25.699

SLOPE

-.0013
-.0013
.0088
+0001
+0007

" .0003
e 0096

<0004
.0010
.0007
.0003
+0009
.0005
0002
.0004
~.0901

1050.0 CFS

DE

10.
10.
10.
10.
10.
10.
10.
10.
10.
19.
10.
10.
10.
10.
10.
10.

1.

‘A CANAL, KLAMATH

No

,’ 2

-

%f

o
53

rm

- Flue.
‘T"E):r€3<2‘{ c:géafj‘f‘l\ =10.86

== SITES 3 TO 4

PTH
FT

750
995
156
273
293
360
S20
575
565
587
646
641
677
730
782
879

INITIAL DEPTH = 10.75 FT

VELOCITY
FT/SEC
5.327
5.236
$.535
5.458
5.453
S.414
$.343
5,307
5.302
5.277
5.240
S.243
5.220
5.187
5.155
5.129

PIEZ
FT

10.750@
10.995
10.155
10.273
10.293
10.360
10.520
10.575
10.565
10.587
10.646
10.641

10.677

10.730
10.782
10.870

.

RUGOSITY « .235000 FT N = .@252
ENERGY DEPTH
GRADE LINE O AIR/Q UATER PROFILE NORMAL CRITICAL
FT FT FT

35.671 0.000 A2 -1000.000  5.629
35.761 0.000 A2 -1000.000  5.6B2
35.851 0.000 S1  5.247  5.481
35.966 0.000 M2 20.221  5.484
36.045 0.000 M2 11.148  5.491
36.135 0.000 ‘M2 14.122  5.495
36.223 0.000 A2 -1000,.000 5.522
36.313 0.000 me  13.266  S5.522
36.402 0.000 M 10.203  5.513
36.479 0.000 M2  11.361  5.504
36.562 0.000 M2  14.184  5.504
36.648 0.000 M 10,475  5.504
36.740 0.000 M2 12.037  5.504
36.808 0.000 M2 15.168  5.504
36.895 0.000 M2 13.406  5.504
36.968 0.000 A2 -1000.000  5.527

THICKNESS
BOUNDARY LAYER

FT
10.750
10.995
10.156
10.273
10.293
10.360
10.520
10.575
10.051

9.570
9.043
8.470
7.848
?.375
6.748
6.196



RAFP FLUME AT STATION 16450

CYBER 736EE DATE 82-s05/27. TIME 14.19.30.

CANAL SLOPE= .000455
FLUME DINENSIONAL DATAX SILL HEIGHT=5.800 K= .00500000 KCe ,03803000
P1-13.500 21« .500 XLe 2.000 B3-19.300 23- .500
D1-12.000 24~ .500 CL«13.000 D3-12.000 28~ ,500
D2=12.000 25+ .See TLe17.400 D4-12.000 29- .500

¥1 Q CRITICAL FROUDE .
FT. CFS DEPTH-FT NO.AT ¥ IDEAL-@ DISC.C V1 ALF 3 V3 YN
Ty v sy oy oy o e R R R D D R R R D A R R A N R A A L A A L AN AL AL LN] .
¥1/CL UNDER .05 +++ FRICTIONAL PROBLEMS +++ INUALID REGION
RANGE UMERE XL+4TL EXCEEDS S(Y1) SHOULD BE MININMIZED +++ SEE INSTRUCTIONS
.200 3.955 .11 .003 $.349  .7394 .04 1.0857 1.84 +356
¥1/CL UNDER .05 +++ FRICTIONAL PROBLEMS +++ INUALID REGION
RGNGE UHERE XL+TL EXCEEDS S(¥1) SHOULD BE MININIZED +++ SEE INSTRUCTIONS
.300 7.935 .18 .006 9.848 .8es8 .08 1.057 2 AN .539
v1/CL UNDER .05 +++ FRICTIONAL PROBLEMS #++ INUALID REGION
RANGE UHERE XL+TL EXCEEDS S(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS
.400 12.795 .24 .010 15.200 .8420 .12 1.057? 2.71 . 718
¥1/CL UNDER .05 ++4+ FRICTIONAL PROBLEMS +++ INVALID REGION *
RANGE UHERE XL+TL EXCEEDS S(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS
500 18.410 <) .013 21.299 .B648 .18 1.058 3.06 .895
¥1/CL UNDER .05 +++ FRICTIONAL PROBLENS +++ INVALID REGION
RANGE UHERE XL+TL EXCEEDS S(Y1) SHOULD BE MININMIZED +++ SEE INSTRUCTIONS
.600 24.786 .38 .018 28.050 .8B36 .23 1.049 3.38 072

RANGE WHERE XL+TL EXCEEDS S(Y1) SHOULD BE MINIMIZED +++ SEEGgNSTRgcglgNS

.700 31.820 44 .022 35.440 .8978 .29 1.041
RANGE YHERE XL+TL EXCEEDS S(Y1) SHOULD BE MININIZED +++ SEE INSTRUCTIONS
+800 39.456 .54 e2? 43.410 .9088 .36 1.036 3.95 1.426
RANGE UHERE XL+TL EXCEEDS S(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS
.900 47.666 .58 .032 51.950 .9176 .42 1.032 4.21 1.60
~1.000 56,421 .65 1036 61.010 .9248 .49 1.020 4.46 -! 778
1.100 65.699 . .041 70.590 .9307 .56 1.026 4.69 .954
1.200 75.482 .78 .046 80.670 .9357 .63 1.824 4.9 2.130
1.300 85.758 .85 .052 91.230 .9400 .71 1.022 S.12 2.306
1.400 96.S511% .92 .057 102.360 .9437 .78 1.020 5.32 2.482
-~ 1,500 107,733 .99 .062 113.800 .9470 .86 1.019 65.S51 2.659

1.600 119.411 1.06 +067 125.700 .9498 .94 1.01? 5.70 2.835
1.700 131.543 1.13 .072 138.100 .9524 1.2 1.016 5.88 3.012
1.800 144.117 1.19 .077 151.000 .9546 1.10 1.015 6.06 3.188
1.900 157.137 1.26 .083 164.200 .9568 1.18 1.015 6.23 J.36S
2.000 170.583 1.33 .088 177.900 .9586 1.26 1.014 6.40 3.542
2.100 184.458 1.40 +093 192.100 .9603 1.34 1.013 6.56 3.720
2.200 198.755 1.48 , .098 206.600 ,9619 1.42 1.013 6.72 3.897
2.300 213.473 1.SS .103 221.600 .9633 1.50 1.012 6.88 4.075
2.400 228.607 1.62 .108 237.900 .9646 1.58 1.011 7.03 4,353
2.500 244.154 1.69 113 252.8e0 .9659 1.67 1.011 7.18 4.431 .
2.600 260.105 1.76 .118 269.000 .9670 1.75 11.010 7.33 4.609
2.700 276.472 1.83 -123 285.600 .9680 1.83 1.010 7.47 4.787
2.809 293.244 1.90 .128 J02.600 .9690 1.92 1.010 7.61 4.966
2.900 -310. 1.98 133 J320.100 .9699 2.00 1.009 7.75 5.145
3.000 327.999 2.05 +138  337.900 .9708 2.08 1.009 7.88 5.324
J3.180 345.978 2.12 2.17 1.009 8.62 5.503

.143 356.100 .9716

'
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3.200 364.357 2.19 .148 374.700 .9724 2.25 1.008 8.1S 5.682

3.300 383.133 2.27 .153 393.700 .9731 2.33 1.008 8.28 5.861

3.400 4€2.306 2.34 .157 413.100 .9738 2.42 1.008 B8.40 6.040

3.500 421.874 2.41 .162 432.900 .9745 2.50 1.008 8.53 6.220

3.600 441.837 2.49 .167 453.100 .9751 2.58 1.007 B8.65 6.400

3.700 462.194 2.56 171 473,700 «9757 @2.67 1.007 8.77 6.579

3.800 482.944 2.63 176 494,700 .9763 2.75 1.007 8.89 6.759 - -0 |4

- 3.900 504.087 2.71 180  516.000 .9769 2.83 1.007 9.81  6.939 — £, 2 STl :
4.000 525.621 2.78 185 637.800 .9774 2.91 1.006 9.13 7.119
. 4.100 547.556 2.86 .189 559.900 «9779 3.00 1.006 9.24 7.299 4

CYBER 730EE DATE 82s05-/27. TINE 14.20.28.

CANAL SLOPE= .00045S
FLUME DINENSIONAL DATA% SILL HEIGHT=5.800 K- .00500000 KCe .03803000
B113.500 - 21 ,.500 XLe 2,000 B3-19.300 23= .500
D1-12.000 24 .500 ClLe13.000 D3-12.000 28~ .500
D2-12.000 25 .500 TL=17.400 D4-12.000 29~ .500

v 0 CRITICAL FROUDE
FT. CFS DEPTH-FT NO.AT Y IDEAL-@ DISC.C Ui ALF 3 V3 YN
(X NN XN E RN NI NN RN SRR R RONNN NN NN NN N N R NN R RN R NN RS R NN N NN R AN N RN N NN NN RN N NNRNRRNN N )
4.200 569.900 2.93 .194  582.500 .9784 3.08 1.006 9.36  7.479
4.300 592.578 3.01 .198  605.400 .9788 3.16 1.006 9.47  7.659
4.400 615.674 3.08 .202  628.700 .9793 3.25 1.606 9.58  7.839
4.500 639.159 3.16 .207  652.400 .9797 3.33 1.006 9.69  8.019
4.600 663.034 3.23 .211  676.500 .9801 3.41 1.605 9.80  8.199
4.700 687.298 3.31 .215 700,960 .9805 3.49 1.005 9.91 8,380
4.800 711.951 3.39 .219  725.800 .9809 3.57 1.005 10.60  8.560
4.900 736.993 3.46 .22  751.000 .9813 3.65 1.005 10.10  B.740
5.000 762.424 3.54 .227 776,700 .9817 3.74 1.5 10.20  8.920
5.100 788.244 3.62 .231 802,700 .9820 3.82 1.005 10.30  9.100
5.200 814.403 .69 .235  829.000 .9824 3.90 1.005 10.40  9.280
5.300 841.000 3.77 .239  855.960 .9826 3.98 1.095 10.50  9.461
5.400 867.986 .85 .243 883,000 .9830 4.06 1.004 10.60  9.641 .
5.500 895.360 3.93 247 910,600 .9833 4.14 1.004 10.70  9.821
5.600 923.159 4.00 .251 938,500 .9836 4.22 1.004 10.80  10.001
5.700 951.312_  4.08 .255 _ 966.800 .9839 4.30 1.004 10.90  10.182
SUBRERGENCE LINIT EXCEEDED 4t NEASUREMENT REGION QUESTIONABLE
5.800 979,854  4.16 .258  995.600 .9842 4.38 1.004 11.00  10.362
sunn:nc:uce anrv EXCEEDED +++ MEASUREMENT REGION QUEST IONABLE
5.900 1008.786 .262  1025.000 .9845 4.46 1,004 11.10 10,542
SUBRERGENCE " LINIT sxcsznso $++ MEASUREMENT REGION QUESTIOMABLE
6.000 1038.107 4.32 .266_ 1054.000 .9848 4.53 1.004 11.20  10.722
SUBRERGENCE LINIT MUGH EXCEEDED 44+ nznsunsn:ut REGION HIGHLY QUESTIONABLE
‘  6.100 1067.818 4.39 .269 1084.000 .9851 4.61 1.004 11.30 10.902

CAUTION SHOULD ALUAYS BE USED REGARDING LOU VELOCITIES IN APPROACH SECTION.
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CYBER 73@EE

DATE 82r05/27.

CANAL SLOPE- .00045S

FLUNME DIMENSIONAL DATAX

B1-13.500 21« ,.500 XLe 2.000 B3-19.300 23- .S0@
D1-12.000 24 .S500 ClLe13.000 D3-12.000 2B .S00
D2-12.000 25 .500 TL=17.400 D4-12.000 29 ,509
hg! Q CRITICAL FROUDE
FT. CFS DEPTH-FT NO.AT ¥ IDEAL-Q DISC.C VU1 ALF 3 U3 YN
SUBMERGENCE LIMIT EXCEEDED +++ HEASUREHENT REGION QUESTIONABLE
6.020 1044.000 4.33 .267 1060.000 .9849 4.55 1.004 11,20 10.758
SUBHERGENCE LINIT EXCEEDED ++¢ MEASUREMENT REGION OUESTIONABLE
6.022 1044.610 4.33 267 1061.000 .9849 SS 1.004 11.20 10.762
SUBHERGENCE LINIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE -
6.024 1045.202 4.33 .267 1061.000 .9849 4.55 1.004 11.20 10.76S
SUBHERGENCE LIHIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE
6.026 1045.794 .267 1062.000 .9849 4.56 1.004 11.20 10.769
SUBHERGENCE LIHIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE -
6.028 1046.387 4.34 .267 1062.000 .9849 4.56 1.004 11.20 10.772
SUBHERGENCE LIHIT EXCEEDED +++ MEASURENMENT REGION GUESTIONQBLE
6.030 1046.9 .267 1063.000 .9849 4.56 1.004 11.20 10.776
SUBNERGENCE LIHIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE
6.032 1047.572 4.34 267 1064.000 .9849 4.56 1.004 11.20 10.780
SUBMERGENCE LIHIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE
6.034 1048.165 4.3 267 1064.000 .9849 4.56 1.004 11.20 10.783
SUBMERGENCE LIHIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE
6.036 1048,758 4.34 .867 1065.000 .9849 4.56 1.004 11.20 10.787
~ SUBMERGENCE LIMIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE
6.038 1049.351 4.35 .267 1065.000 .9849 4.56 1.004 11.20 10.790
SUBNERGENCE LIﬂIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE
6.040 1049.945 4.3 267 1066.000 .9849 4.57 1.004 1i1.20 10.794 -
SUBHERGENCE LIHIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE :
6.042 1050.538 4.3S 267 1067.000 .9849 4.57 1.004 11.20 10.798
SUBHERGENCE LINIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE
6.044 1051.132 4.35 .267 1067.000 .9849 4.57 1.004 11.30 10.801 )
SUBMERGENCE LINIT MUCH EXCEEDED ++4+ MEASUREMENT REGION HIGHLY QUESTIONABLE
6.046 1051.726 4.35 .268 1068.000 .9849 4.57 1.004 11.30 10.80S
SUBMERGENCE LIMIT MUCH EXCEEDED +++ MEASUREMENT REGION HIGHLY QUESTIONABLE
6.048 1052.319 4.35 .268 1068.000 .9849 4.57 1.004 11.30 10.808
SUBHERGENCE LIMIT MUCH EXCEEDED +++ HEﬂSUREﬂENT REGION HIGHLY QUESTIONABLE
6.050 1052.914 4.36 .268 1069.000 .9849 4.57 1.004 11.30 -10.812
SUBHERGENCE LIHIT MUCH EXCEEDED +44 HEASUREHENT REGION HIGHLV QUESTIONABLE
6.052 1053,508 .268 1070.000 .9850 4.58 004 30 10.816
SUBHERGENCE LIHIT NUCH EKCEEDED +44 HEASUREHENT REGION HIGHLY QUESTIONABLE
6.054 1054 «26 1070.000 .9850 4.58 1.004 11.30 10.81
SUBHEROENCE LIHIT MUCH EXCEEDED ++4+ HERSUREHENT REGION HIGHLY QUESTIONABLE
6.056 1054.697 .268 1071.000 .9850 4.S8 004 30 10.823
SUBNERGENGE LSNIT MUCH EXCEEDED OOO.HEQSUREHENT REG!ON HIGHLV OUESTISNABLE
8.059 1056.202 +268 19731.000 - .ORGO 4.58 ‘31.004 11.30 10.836
SUBNERGENCE LIMIT MUCH EXCEEDED +++ HEGSUREHENT REGION HIGHLY GQUESTIONABLE
6.060 1055.887 4.36 .268 1072.000 .9850 4.58 1.004 11.30 10.830

SILL HEIGHT=5.800 Ko

.00500000 KCe

TINE ©9.00.37.

.03803000

CAUTION SHOULD ALUAYS BE USED REGARDING LOU

VELOCITIES IN APPROACH SECTION.

eV
T



Iy

RAMP FLUME AT STATION 28+00
CYBER ?30EE DATE 82-se5/27. TINE 14.13.14.

CANAL SLOPEe- ,000918

SILL HEIGHTeS,333

FLUME DX"ENS!ON%L DATA%

XLe 2.0080

Ke .00500000 KC= .23500000
500

B3-18.833 23e

B1-13.50 21 .500 .
D1-12.000 24~ .S500 CL=13.000 D3-12.000 28« .500
D2-12.000 25 .S500 TL-16.000 D4-12.000 29- .50
Y1 Q CRITICAL FROUDE
FT. CFS DEPTH-FT NO.AT ¥ 1IDEAL-@ DISC.C Vi ALF 3 U3 YN
Y o R NN NN D D L AN RN D N L L DN N R L L L L A L R L L AL L)
¥1/CL UNDER .@S +++ FRICTIONAL PROBLEMS +++ INVALID REGION
RANGE UHERE XL+TL EXCEEDS S(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS
.200 3.867 33} 003 S.220 7408 .04 1.057 1.84 .381
¥1/CL UNDER .05 +++ ‘FRICTIONAL PROBLEMS +++ INUALID REGION
RANGE WHERE XL+TL EXCEEDS S(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS
.300 7,755 .007 9.612 .8068 .08 1.057 2.32 .56
Y1/CL UNDER +05 +4+ FRICTIONAL PROBLEMS +++4 INUALID REGION
RANGE WHERE XL+TL EXCEEDS S(VI) SHOULD BE MINIMI2ED +++ SEE INSTRUCTIONS
+400 503 .24 .011 4.830 .8429 .13 1.057 2.M <736
VIICL NDER .05 +++ FRICTIONAL PROBLEMS +++ INUVALID REGION
RANGE UHERE XL+TL EXCEEDS 5(¥1) SHOULD BE MININMIZED +++ SEE INSTRUCTIONS
500 17.988 ) | .01S 20.780 -.8655 .19 1.068 3.06 +907
YisCL UNDER 105 +++ FRICTIONAL PROBLEMS +++ INVALID REGION
RANGE UHERE XL+TL EXCEEDS 5(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS
600 24.217 .38 .020 27.390 .8841 .25 1.049 3.38 079
RANGE WHERE XL*TL EXCEEDS S(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS
700 31.092 024 34.610 .B984 .31 1.042 23.68 .249
RANGE WHERE XL’TL EXCEEDS S(V1) SHOULD BE HINIH!ZED +44 SEE INSTRUCTIONS
.800 38,557 .51 .029 42.400 99 .38 1.036 23.96
RANGE UHERE XL+TL EXCEEDS S(v1) SHOULD BE NINIMIZED +++ SEE INSTRUCTXONS
~+900 46,584 .58 50.750 45 1.03 587
. RANGE WUHERE XL+TL EXCEEDS S(Y1) SHOULB BE ﬂINlHIZED 144 SEE INSTRUC?IONS
1.000 S5.147 +65 1040 59.61 .9251 .52 .1.029 4.46 1,755
1.100 64.224 . .045 68.990 .9310 .60 l 026 4.69 1.923
1.200 73.799 .78 .051 78,859 .9360 .67 1.024 4.91 2.090
1.300 83.858 .85 .056 89.190 .9402 .75 11.e22 S.12 2.257
1.400 94.388 92 .062 100.000 .9439 .83 t.e20 S5.2J2 2.424
1.500 105.380 «99 067 111.300 .9472 .91 .1.019. 5.52 2.592
1.660 116.823 1.06 .073 123,000 .9500 .99 1.018 S.70 2,759
1.700 128.714 1.1) .079 135,100 .9525 1.08 1.016 5.89 2.926
1.800 141.042 .20 .084 147,700 .9548 1.16 1.016 6.06 J3.093
1.900 153.811 1.27 .090 160.700 ,9569 1.24 1.015 6.24 J.260
2.000 167. 1.4 .095 174.200 .9587 1.33 1.014 6.40 J.428
2.100 180.617 1.4% .101 188.100 .9604 1.41 1.013 6.57 3.595
2.200 194.651 1.48 «106 202,300 .9620 1.50 1.013 6.73 3.763
2.300 209.101 1.55 .112 217,000 .9634 1.58 1.012 6.88 3.930
2.400 223.963 .62 <117 232.200 .9647 1.67 1.01) 7.03 4.098
2.500 239.236 1.69 .122 247,709  .9659 1.75 1.011 7.18 4.266
2.600 254.910 1.76 - .128  263.600 .9671 1.84 1.011 7.33 4.434
2.700 270.996 . 1.84 133 279.900 .9681 1.93 1.010 ?2.47 4.602
.800 287.484 1.91 -138 296.700 .9691 2.01 1.010 7.61 4.771
2.908 304.374 1.98 + 143 313.800 .970e0 2.10 -1.009 7.75 4.939
.000 321.663 2.05 +148 331,300 .9709 2.18 1.009 7.89 S.108
3.1€9 351 2.13 «183 349.200 .9717 2.27 1.009 B.02 5.277
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RKe
?

FLUNE DIHENSIONAL DATAX
=13.500

Y1
FT.

5.000
S5.100

5.200
5.300
5.400
5.500
5.600
$.700
S.800
5.900
6.000

6.100

357.435
375.914
394.788
414.055
433.715

453.766

537.884

CYBER

Dl 12.000
D2-12.000

Q
CFS

559.900
s82.274
605.051
628.217
651.770

675.710
700,038
724.754
749.857
775.347

801.175
827.439
854.126
881.166
908.593

936,408 .269
SUBMERGENCE %IHIT EXCEEDED

964.610
993.201

4.26 100
SUBMERGENCE L!HIT EXCEEDED +++ MEASUREMENT

10a2.1
1051.547

730EE

21
24
5.

.158
.163
.168
<173
.178

.183
.188
.192
«187
.ae2

DATE

CANAL SLOPEe- .000918
SILL HEIGHT=5.333

.500
.500

CRITICAL FROUDE
DEPTH-FT NO,AT Y IDEAL-Q

-2.94

e o 0 0 o
O@O~I~N OWaaw e 8

WWWW Wwwww wLwww

o o o o o

&

.10

4. 42

Pos
A2NO>= WOHOOON VINS

.220
.224

.228
.233
.237
241
245

.249
.853
257
.261
.265

.284

367.500
386.300
405.400
424.900
444.700

465.000
485.700
506.700
528.200
550.000

82s05/27.

XL 2.000
CL=13.000
TL-16.000

572.200@
594.800
617.800
641.200
664.900

689.10€
713.600
738.500
763.800
789.500

815.500
842.000
868.800
896.000
923.600

951.600

1067.000

841

++4 ﬂEASUREHENT
73 979.900

SUBﬂERGENCE LINIT EXCEEDED +++ MNEASUREMENT

.9726 2.36 1.008 B.15  5.446
.9732 2.44 1.008 B8.28  5.615
.9739 2.53 1.008 B8.41  S.784
.9746 2.62 1.008 8.54  5.953
.9752 2.70 1.007 B.66  6.122
.9758 2.79 1.007 8.78  6.292
.9764 2.87 1.007 B8.90  6.461
.9770 2.96 1.007 9.82  6.630
.9774 3.04 1.006 9.14  6.800
.9780 3.13 1.006 9.25  6.970
TIME 14.14.13.
K- .00500000 KC- .23500000
B3-18.833 23 .500
D3-12.000 28 .500
D4-12.000 29 .500
DISC.C V1 ALF 3 V3 YN
(A X E I AN R R R NN N R NN R A R A R RN R R NN R RN N ]
9784 3.22 1.006 9.37  7.140
.9789 3.30 1.006 9.48 7.309
9794 3.38 1.006 9.59  7.479
9798 3.47 1.006 9.70  7.649
.9802 3.55 1.005 9.81  7.819
.9806 3.64° 1.005 9.92  7.989
.9810 3.72 1.005 10.00 8,159
.9815 3.80 1.005 10.10  8.329
.9818 3.89 1.005 10.20  B8.499
.9821 3.97 1.005 10.30  8.669
.9824 4.05 1.005 10.40  8.838
.9828 4.14 1.005 10.50  9.008
.9831 4.22 1.004 10.60  9.179
.9834 4.30 1.004 10.70  9.349
.9838 4.38 1.004 10.80  9.519
4.46 1.004 10.90  9.689
REGION QUESTIONABLE
.9844 4.54 1.004 11.00  9.859
n:cxon QUESTIONABLE
.9847 1.004 11.10  10.029

+9852 4.79

1.004

4.63
REGION GQUESTIONABLE

20
11.30

80 4.3 .281 38.000 9849 1.004 11. 10.199
SUBMERGENCE LIHIT MUCH EXCEEDED +++ HEASUREHENT REGION HIGHLY OUESTIONABLE

10.368

CAUTION SHOULD ALUAYS BE USED REGARDING LOW VELOCITIES IN APPROACH SECTION.
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RKe
]
CYBER 730EE DATE 82706-/09. TINE 10.29.41.

CANAL SLOPE- .000918
FLUME DIMENSIONAL DATA%  SILL HEIGHT=5.333 K= .00500000 KC- .23500000
B1-13.500 21- .500 XLe 2.000 BJ-18.833 23 .500 )
D1-12.000 24 .500 CLe13.000 D3-12.000 28+ .500
D2-12.000 25 .500 TL=16.000 D4-12.000 29 .500

vy Q CRITICAL FROUDE
FT. CFS DEPTH-FT NO.AT ¥ IDEAL-Q@ DISC.C VI ALF 3 U3 YN
0000000000000 Q0 000000000 E0000000O000RROORRO00NR 00RO 0ORRROO00OROOROOOOSORITSTS
SUBHERGENCE LXHIT EXGEEOED +44 NEASUREHENT REGION QUESTIONABLE
6.080 1046.000 .284 1061.0 .9852 4.77 1.004 11.30  10.337
SUBHERGENCE LIMIT EXCEEDED +44 HERSUREHENT REGION OUESTIONABLE
6.081 1045.9 1062.000 .9852 " 004 30 10.336
SUBHERGENCE LIHIT EXCEEDED +4+ NEASUREMENT REGION GUESTIONABLE
6.082 1046.232 .284 1062.000 .9852 4.77 1.004 11.30 10.338
SUBHERGENCE LIHIT EXCEEDED +4+ MEASURENENT REGION QUESTIONABLE
6.083 1046.527 .284 1062.000 9852 4.77 1.004 11.30 10.340

SUBHERGENCE LIHIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE
6.084 1046.822 4.40 .284 1063.000 .9852 4.77 1.004 11.30 10.341

SUBMERGENCE LINIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE

6.085 1047.117 4,40 284 1063.000 .9852 4.77 1.004 11.30 10.343
SUBMERGENCE LINIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE

6.086 1047.412 4.41 .284 1063.000 .9852 4.78 1.004 11.30 10.345
SUBHERGENCE LXHIT EXCEEDED +++ MEASUREMENT REGION OUESTXONABLE

6.087 1047.707 284 1063.000 .9852 4.78 1.004 11.30 10.346
SUBHERGENOE LlHlT EXCEEDED +4+ MEASUREMENT REGION OUESTIONABLE
6,088 1048.002 4.41 .284 064.000 .9852 1.004 11.30 10.348

SUBMERGENCE LIMIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE
6.089 1048.298 4.41 284 1064.000 .9852 4.78 1.004 11.30 10.350

SUBNERGENOE LIHIT EXCEEDED +++ MEASUREMENT REGiON QUESTIONABLE

6.090 1048.593 .284 1064.000 .9852 4.78 1.004 11.30 10,351
SUB"ERGENCE LIHIT EXCEEDED +++ MEASUREMENT REGION QUESTIONABLE : : :
800 1 B reRaENCE "LInIT sigggnsn'°65°:gasunégga$ REGION QUESTIONABLE o oo This | —+h 08 cfc
+*4e
e oLt i cxclioEi s nigLentit e LA LS LS W om s
+44 H GHLY QUESTIONABLE
6.093'1049.479  4.41 _ .284  1065.000 .9852 4.78 0.357 and: \/w < Y,
SUBNEROENCE niv HUCH EXCEEDED +++ HERSUREHENT REG!ON HIGHLV OUESTXONQBLE : va
6.0941049.774 4.41 284 1066.000 9852 4.78 1.004 11.30 10,358 o es (3
SUBMERGENCE LIMIT MUCH EXCEEDED ++4+ MEASUREMENT REGION HIGHLY QUESTIONABLE v e 3 n : <
6.095 1050.069 4. : 1066.000 .9852 1.004 «30

L

4 .78 0.360
SUBMERGENCE 5 NIT MUCH EXCEEDED +44 ﬂEASUREHENT REG1084H}GHL: OUEgTIONABLE

L

6. 006 10 oracENcE " WIT ROGH EXCEEDED NEASURE Euransixo 1
( PO n GION HIGHLY QUESTIONABLE
6.097 1050.660 4.4 .284  1066.000 .9852 4.78 1.004 11.39

10.363
SUBHERGENOE L ﬂlT PUCH EXCEEDED +++ NEASUREHENT REGION HIGNLV OUESTIONQBLE
6.098 1050.9 9.000 - - .9852 4.7

.2 1,004 11,30  10.3
sunnencl-:ncs x.xnxT /MICH EXCEEDED o4+ WEASUREMENT.REQION WIgHLY ouzsnounnz ‘
: _s.on 884 51 s? m 98582 367 i

8081»861 4.79 l.OOi !!.39

28 +00




CYBER 730@EE

CANAL SLOPE~ .000918

FLUME DIHENSIONAL DATAY
B1=13.500

21~ .500

3.
D1-12.000 24+ .S
D2-12.000 25 .S

DATE 82/05/27.

SILL HEIGHT»S.333
XLe 2.000
00 Cle13.000
00 TL-16.000

FROUDE
NO.AT ¥ IDEAL-0

.268 940.000
©.268 945.700

.269 951.300

TIME 08.48.00.

Ke .00500000 KCe :23500000
B3-18.833 23« .500

D3-12.000 2B- .S00
D4-12.000 29 .S500

DIsC.C w1

.9838 4.38
.9838 4.40
.9839 4.41
.9840 4.43
+9840 4.4S

«9841 4.46
4.48

.270 956.900
EXCEEDED

271
EXCEEDED

271 -
EXCEEDED.

.272
EXgEEDED
EXCEEDED

EXCEEDED
EXCEEDED

.9841
44 HEASURENENT
962,600 ,9842
+++ MEASUREMENT
968.300 .9842
e nEﬂSUREﬂENT
973.900 .9843

+++ MEASURENENT
979.600 .9844
++4+ NEASUREMENT
985.400 . 9844
+++ MEASUREMENT
991.100 . 9845
++4 MEASUREMENT

REGION
4,49
REGION
4,51
REGION
4,53
REGION

4.54
REGION

.9845 4.59

275 996.880
EXCEEDED +4+ MEASURENENT REGION

«276 - 1003.000

+9846 4,61

EXCEEDED +++ MEASUREMENT REGION

277 1008.000

.9846 4.62

EXCEEDED 444+ MEASUREMENT REGION

1014.000
000

.9847 4.64

4.2 278
SUBRERGENCE ETMIT EXSLEDED. oae HEASURENENT REGION
004 4.39 278 _ 1020. .9848 4.66

SUBHERGENCE LintT EXCEEDED ++4 MEASUREMENT REGION

.9848 4.67

30 .279 10
SUBHERGENCE LIHXT EXCEEDED 0#0 MEASUREMENT REGION

.280 1032.000

+9849 4.69

SUBHERGENCE LINIT EXCEEDED +4+ MEASUREMENT REGION

v1 @ CRITICAL
FT. CFS  DEPTH-FT
5.599 908.300 4.2
5.619 913.848 4.04
5.639 919,395 4.05
5.659 924.957. 4.07
5.679 930.534 4.08
5.699 936.128 4.10
5.719 941.736  4.12
1ng  SUBMERGENCE LInIT
5.739 947.361 4.13
SUBAERGENCE LINIT
5.759 953.000 - 4.15
SUBMERGENCE LIMIT
5.779 958.656 4.16
SUBMERGENCE LIMIT
5.799 964.326 4.18
SUBMERGENCE LIMIT
5.819 970.013  4.19
SUBMERGENCE LInIT
5.839 975,715
: SUBRERGENCE anlt
5.859 981,432 4.2
SUBRERGENCE L INIT
5.879 987.165 4.24
SUBMERGENCE LIMIT
5.899 992.913 4.26
SUBNERGENCE LINIT
5.919 998.677
8.939 1
5.959 1010.25
5.979 1016.062 4.32
5.999 1021.8
6.019 1027,73¢
€.639 1033,
6.059 10
16,079 1045.348  4.40

T~

43.000

.284 1061.009

]

. 9849

4.34 .281 1038.000 4,71
SUBHERGENGE LIMIT EXCEEDED +44+ MEASUREMENT REOlgN

.9850

1 10
SUBHERGENCE LlﬂlT EXCEEDED ¢4+ MEASUREMENT REGION
? 4,37 +AB2  1049.000 ,9850 : 4.74
Sy DHKRO!ﬂCE llﬂlf EXOEEDED ‘4 HEGSUNEHENT REGION
39 38 1055.000 9851
SUBHERGENCE LIHX? EXCEEDED 44 ﬂEASUREHENT REGXON

ALF 3 vl

1,004 10.80
1.004 10.90
1.004 10.90
1.004 10.90
1.004 10.90

1.004 10.90

1.004 11.00

QUESTIONABLE

1,004 11.00

OUESTIONABLE
004 11,

OUESTIONQBLE
1.004 11.00

QUESTIONABLE
1.004 11.00
QUESTIONABLE
1.004 11.10
QUESTIONABLE
1.004 11.10
QUESTIONABLE
1,004 11.10
QUEST IONABLE
1.004 11.10

OUESTIONADLE
.004 11.10
OUESTIONGBLE
1.004 11.10
QUESTIONABLE
1.004 11.20
QUESTIONABLE
1.004 11.20
QUESTIONABLE
1.004 11.20

QUESTIONABLE

1.004 11.20
OUESTXONABLE_

1.004 11.20
OUESTIONQBLE

004 11.30
OUES7IO?AB%E
QUESTIONABLE
1.004 11.30

YN

10.027
10.061
10.095
10.129
10.163

10.197
10.231

10,265 1
$6.299 .
10,333 °

" SUBMERGENCE anxt nucH EXCEEDED s nznsuasnsut REGION HIGHLY ouesrxouaaLs

#\ u';. - { ¢ (
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PROJECT
FEATURE

A - Caonal

£-5 -84
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DATE

By

CrHKXD BY
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SHEETJ OF //

Klamath
FEATURE
s
DETAILS /A/d/af sHeasuremen?t S rac.‘ﬁlrel Cross - Secton

PROJECT

£-5-84

DATE
DATE

CHKD BY

BY

745+ S

28°L2/% _ | 26 Lelp
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DA
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CHKD BY

CETANS YloFer Pllasvrement Structure, Cress - Seclions
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/ Z25.79

A 36. 41
/ 24.58

/ #/33.9/

2.2/
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292 1815
2r’ee .

T LL 1t HS

27UE Y
2s 't

go'pelY

gs$2 /
25 9¢/F .
6lL's2

10°GEIF T I0CEIY
co'e2 coL2

09151
2L/

6 1E/P
og o/

\ W lf
'\Zé"?
. £p95/b
12°2

0SBl | 26°8E/F
o6 o oo e



//

SHEET é OF

DATE

3
N <
,,W Q
J.V
A AN
¥
b
"
]
\

DATE

BY

CHKD BY

CCTMS y/ater s)easurement Strocture, Cress - SecZioy

53 2812/ oS

1918/ CS /et
SHESC . . ) oS P
CSIEIF CSIE/E \
SOpEIS o222/ og o/ | 98 EE/P
g5+ / : \2#';
1595/ - " PE9E/P
6L°'52 \/2'2
Cege/p T oo CEIS - 6gpely T 06'GElf
Lo'E2 2/°L2 26 0 oo O



// |

SHEET -9 OF

FEATURE

- Conol/

£-5-54 pR/OéEj/TamaM
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CYRER 730FE  DATE 84/04/16. TIME 084516554 S - -
CANAL SLOPE= .000455
_FLUME DIMENSIONAL DATAZ  SILL HEIGHT=5.715 K= ,0€500000 KC= 03803000 ) e B
B1=13,350 Z1l= +464 XL= 2,000 B3=18,906 73= 469
- Dl= 44330 24= o487 CL=13.000 D3= 2,380  78= 485 o - -
D2= 8492C 155 L4R2 TL=17.250 Dé4= 4,8P0 76z ,.508
Y1 Q CRITICAL FROUDE
___FTe CFS DEPTH-FT NOJAT Y TIDEAL=-0 DISC.C V1 ALF 3 V3 YN . B
S S e S E S S E S E e e S S E E R e RS ES S EoEEESIRORERERERTER
L Y1/CL UNDER .05 +++ FRICTIONAL PROBLEMS +++ INVALID REGION o L B
RANGE WHERE XL EXCEEDS 2(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTTONS
. _«200 3,874 011 4003 56239 47395 404 10057 1484 «355 o
Y1/CL UNDER +05 +++ FRICTIONAL PROBLFMS +++ INVALID REGION
 RANGE WHERE XL EXCEEDS 2(Y1) SHOULD BE MINIMIZED #++ SEE INSTRUCTIONS - - B ‘
+300 7.772 .18 .006 9,645  .8058 <08 1,057 2431 . 53¢
_Y1/CL UNDER .05 +++ FRICTIONAL PROBLEMS +++ INVALID REGION - )
RANGE WHERE XL EXCEEDS 2(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS
2400 12,531 «24 4010 144880 8420 13 14057 2.71 ' 714 _ )
Y1/CL UNDER +05 +++ FRICTIONAL PROBLEMS +44 INVALID RFGIDN
 RANGE WHERE XL EXCEFDS. 2(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS - S
«500 18,028 .21 <014 204850 <8648 .18 1,058 3.06 <801
- _ Y1/CL UNDER +05 +++ FRICTIONAL PROBLEMS +++ INVALID REGION - o B
RANGE WHERE XL EXCFEDS 2(Y1) SHOULD BF MINIMTZEP +++ SEE INSTRUCTTONS
4600 244270 438 ,01°8 27.470 48835 424 1,049 3.38 1,068 i L
~ RANGE WHERE XL EXCEEDS 2(Y1l) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS - -
«700 31,156 cb4b +023 34,700 +BG78 30 1.042 3468 1.245
 RANGE WHERE XL EXCEEDS 2(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS - - -
<800 38,631 051 2027 42,510 +9087 36 1,036 3495 1.421
 RANGE WHERE XL EXCEEDS 2(Y1) SHOULD BE MINIMIZED +++ SEE INSTRUCTIONS e
¢900 464666 .58 s032 500860 +9175 o433 1,032 4.21 1.597
~ RANGE WHERE XL EXCEEDS 2(Y1l) SHOULD BE MINIMIZED #++4+ SEE INSTRUCTINNS B N S
1.000 55.236 .65 .037 59¢740  ¢9247 50 1.029 4e46 1.773
1,100 64,316 e71 4042 696110  +5306  «57 14026 4469 1.949 ) - ]
14200 73.890 .78 0047 78.980 69356 .64 1,024 4491 24125 i - )
1.300 83,946 85 s053 896320 9399  o72 1.022 5.12 24302
14400 944469  «92  ,058 1004100 9436 <80 1,020 5.32 2,478 B L o
1,500 105.449 <99 «063 111,400 9468  o¢87 14019 5652 2.655
14600 1164876 1406  406:8 123,100 49497 95 14018 5,70 2.832 B
1,700 128,746 1,13 s074 1354200 49522 1403 14017 5489 3,009 o
1.800 141,048 1.19 4079 147.800 +9545 1e11 1.016 6,06 3,187
14900 153,786 1426 4084 1606800 9566 1619 1,015 6424 3,365 -
2,000 1666940 1.33 .089 1744200 9585 1428 14014 6440 3,543
2,100 1804513 1440 4095 188,000  ¢5602 1636 14013 6457 3,722 o
24200 1944499 1448 4100 2020200 ¢9617 1le44 1,013 6,73 3,900 o
2.300 2080895 1455 <105 2164900 9632 1.52 1.012 6488 4,079
20400 2234697 1462 o110 231,960 49645 1461 1,012 7.04 4,259 ) - )
2,500 2384902 169 0115 247400 +9657 1469 1.011 7.18 4,436
20600 2544502 1476 4120 2634200  +9668 1477 14011 7.33 4,618 - B
24700 2704507 1483 0125 279,500 49679 1486 14010 7447 4,798 - o
_ _2.800 2864909 1.90 0131 2960100  +9689 1.94 10010 7.62 4,979
20900 3034704 1498 4136 3134200  +9697 2403 1,009 7,75 5,159 B ' ) L o
3,000 320891 2405 6140 330,600 9706 2011 1,009 7.89 5.340
3,100 3384469 212 = 4145 348,400 <9715 2420 1.009 8,02  5.521

€11yl WNHO4d

o O

VY'S'N NI Q3 LNIHd

O o O O O O O O

O

@
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... 3200 3564437 _2.19 0150 3660600 09722 2,28 1,008 8,15 = 5.70]

.

34300 374.792 227 0155 385.200 ¢9730 2.36 1,008 8,28 5.882

34400 3934533 2434 2160 = 4044200 9737 2445 1.008 8,41 64063 = 7_ o o
3.500 412.661 2041 «165 423,500 09743 2.53 1.008 8,54 6e245

e 30600 432,175 2649 0169 443,300 09750  24€2 14007 8466 _ 64426 S

o O

34700 4524074  2.56 174 463,400 49756 2470 1,007 8,78 €e607 S ) B

3,800 4724357 2.63 .178 483,90C +9761 2.78 1,007 8490 6+789

34900 493.025__2¢71 _ _ 4183 5040800  ¢9767 2487 14007 9+02 6+97C_ o | . - 10
4,000 5144076 2478 .188 526410C «9772 2495 14007 914 7.152 n QO
4,100 535,509  2.86 0192 5474700  ¢9777 3404 1,006 9425 7334 o 12
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3
i _CYBER _730EE ~ __ DATE 84/04/16. _ TIME 08451457, - , o o 4
s O
———— e [ e - e e e e —— g — — - —_— 6
CANAL SLOPE= 000455 7
__FLUME DIMENSIONAL DATAZ  STLL HEIGHT=5.715 K= ,00500000 KC= ,03803000 o S - - . O
B1=13,350 Zl= 464 XL= 2,000 83=18¢906 3= 469 g
. Dl= 44330 74= <487 CL=13,000 D3= 2,380  78= o,485 - o o 10
D2= 84920 75= L482 TL=17.25C Dé&= 4,8€E0 79= ,508 nO
- —— ——1 eee cem—— - ——— — 12
Y1 0 CRITICAL FROUDE
FTe _CFS  DEPTH=FT NOGAT Y TIDEAL-0 DISCeC V1 ALF 3 V3 YN S - O
EEE O O O eSS IO C S E S S C EE S S A E S S E S S E B B E B S S N E R E S EN SRS REESIEESESE SR ERD
,,,,, 44200 5574300  2.93 0196 5694800 9782 3412 1,006 9437 7.515 - o - ) .
4¢300 5794532 3,01 2201 502,200 «9787 3420 1,006 Q.48 7.697 3O
44400 602,113 3.08 0205 615000 9791 3429 1,006 9459 ?.829 z
4¢500 625.074 3416 0210 6384100 +9796 3¢37 1,006 9,70 8.061 :
40600 648,416 3424 4214 6614700 49800 3445 1,006 9,81 8.263 - B ) ) 0
44700 672,140 3,31 0218 685,600 9804 3453 1,005 9492 8e425 e
4,800 696.244 3,39 0222 709,900 «G808 3,62 1,005 10,00 84607 O
44900 7204729 3,46 0226 7344600 49811 3,70 1,005 10,10 84789 B -
5,000 745595 3454 0230 759600  +9815 3.78 1,005 10.20 84970
54100 7704841 3462  ,235 765,000 49819 3.86 1,005 1043C 9,152 e O
54200 7964468 3,70 0239 810900 9822 3,94 1,005 10440 9,334 o o
5,300 822,426 3477 0243 837.100  +9825 403 1,005 1050  9.51¢€ O
5,400 8484815 3485 4246 63,700 09828 4411 1,005 10460 0,696 e
56500 B875¢584 3,93 «250 890,600  +9831 4416 1,004 10.70 9.880
 ____  SUBMERGENCE LIMIT EXCEEDED +.80 MEASUREMENT REGION QUESTTONABLE - - - O
- 5,600 902,770  4.01 0254 917.900  +9835 427 1.004 10,80 104062
~  SURMERGENCE LIMIT EXCEEDED +.P2 MEASUREMENT REGION OUESTIONABLE T - O
_ 54700 9304302 4,08 «258 9454600  +9838 4635 1,004 1090  1Ce244 o L
SURMERGENCE LIMIT EXCEEDED +.84 MEASUREMENT REGION QUESTIONABLE
_ E.800 9584215 416 0262 9734700 9841 4443 1,004 11400 106425 Cpeeen. QO
SUBMERGENCE LIMIT MUCH EXCEEDED +.85 MEASUREMENT REGION HIGHLY QUESTIONABLE s
54900 9866510  4e24  e266_ _1002.000 09844 4451 14004 11,10 104607 = S
SUBMERGENCE LIMIT MUCH EXCEEDED ++87 MEASUREMENT REGION HIGHLY OUESTIONABLE = O
64000 10156186 4432 «269  1031.000 eGB47 4,56 1,004 11.720 10.78% _ _ _ — o
o . W
CAUTION SHOULD ALWAYS BE USED REGARDING LOW VELOCITIES IN APPROACH SECTION.
. - 3
: D
"A CHANGE CODE; (1 TO 10)sEND=0,COMPUTE=10 T :
ISTART» INCREMENT,AND LIMIT= . e O
"A CHANGE CODE; (1 TO 10),END=0sCOMPUTE=10 >
a o @
O
o I S L , o
O
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- CYBER 730FE DATE 84704/16, TIME 08452455, - - - 4
~o - N T oo “' - 5 O
- —— - - e e —- - —— et . mr A - e b — - ———— e —— et 2 e ——— - —— - - D S —— — e 6
CANAL SLOPE= 000455 ” 7
O FLUME DIMENSIONAL DATAZ  SILL HEIGHT=5.,715 K= ,0€500000 KC= ,03803000 - L g O
B1=13+350 Zl= 464 XL= 2,000 B3218+906 73= <469 9
o Dl= 44330 _ 24= ,487  CL=13.,000 D3= 2,380 28= 4485 _ B o - 10
O D2= 84920 25z L482 TL=17.250 Dé4= 4,880 219= 508 1 O
12
Y1 a CRITICAL FROUDE
O FTe  CFS DEPTH-FT NOJAT Y IDEAL-0  DISC.C V1 ALF 3 V3 YN o B ®
S A S S S e A S 2 S E S E S S R E S e S CE T E S N e S E S S E RS eSS R E S RE S ESZEESETS 2D 228D
N SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY QUESTIONABLE -
O £.020 1021000 4.34 0270 1037.000 <9847 4.60 1.004 11.20 10.826 3O
o SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY QUESTIONABLE B B z
60022 1021.546 4.34 e270  1037.00C  +9847 4.61 1,004 11.20 10.829 2
o ~ _SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY OUESTIONABLE ] S e “0O
60024 1022.125 434 0270 1038.000  +9847 4.€1 1,004 11,20 10.833
 SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY QUESTIONABLE - - )
O 66026 1022.704 434 0270 1039,000 <9847 4+61 1.C04 11,20 10.836 O
" SUBMERGENCE LIMIT MUCH EXCEEDED +.827 MEASUREMENT REGION HIGHLY QUESTIONARLE B
o 60028 1023.284 434 0270  1039,000 9847 4.61 1.004 11.20 104840 o
SUBMERGENCE LIMIT MUCH EXCEEDED 487 MEASUREMENT REGION HIGHLY QUESTIONABLE
N £64030 1023¢863 4424 271  1040.000  +9847 4461 1,004 11,20 10.844 B - -
O SURMERGENCE LIMIT MUCH EXCEEDED ++87 MEASUREMENT REGION HIGHLY QUESTIONARLE O
6032 10244443 4,34 0271 10404000  +9847 4461 1,004 11,30 10.847 )
SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY QUESTTONABLE
QO 64034 1025.023 4435 4271  1041.,000  +S847 4e62 1,004 11,30 10.851 S - O
SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT RFGIODN HIGHLY OUESTIONABLE
64036 1025,603 4435 " e271  1041.000 49847 4462 1,004 11430 104855 - )
O SUBMERGENCE LIMIT MUCH EXCEEDED ++87 MEASUREMENT REGION HIGHLY OUESTIONABLE O
€.038 10264183 4435 ¢271  1042.000 49848 4462 1,004 11430 104856
O o SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY OUESTIONABLE S O
6,040 1026+763  4.35 <271 1043.,000  +9848 4.62 1.004 11.30 10,862
B SUBMERGENCE LIMIT MUCH EXCEEDED ++87 MEASUREMENT REGION HIGHLY QUESTIONARLE ] ) - -
O 6.042 10274344 4435 e271  1043.000  +984F 4+62 1.004 11.30  10.86€ O
SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY QUESTIONABLE -
€.044 1027.924 4435 o271  1044.000 <OFGR 4,€2 1,004 11,30 10869
QO _  SUBMERGENCE LIMIT MUCH EXCEEDED ++f7 MEASUREMENT REGION HIGHLY QUESTIONABLE - - O
€e046 1028,505 436 0271  1044,000 <9848 4.6Z 1,004 11,30 10.873
. SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY OUESTIONABLE B - .
O €e048 1029,086 4436 0271  1045.000  +G848 4.€3 1,004 11,30 10.876 : O
| SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY QUESTIONABLE g
O 60050 1029667 4636 4271 10464000 49848 4463 1,004 11,30 10,880 e c O
SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY QUESTIONABLE 4
, 6.052 10304248 4,36 0271  1046.000 9848 4463 1,004 11,3C 10,884 B -
C . SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY QUESTIONARLE ©
64054 10304830 4436 0271 1047.000 9848 4.63 1,004 11,30 10,887 L -
12 SURMERGENCE LIMIT MUCH EXCEEDED ++87 MEASUREMENT REGION HIGHLY QUESTYONABLE
O 64056 1031.411 4436 ¢271  1047.000  +9846 4463 1,004 11,430 104891 - Q
0 SUBMERGENCE LIMIT MUCH EXCEEDED +#.87 MEASUREMENT REGION HIGHLY QUESTIONABLE
L)9 ______ 64058 10314993 4437 4272 10484000 +GB48 4463 1,004 1130  10.895 ] o
7 _ _SUBMERGENCE LIMIT MUCH EXCEEDED +.87 MEASUREMENT REGION HIGHLY OUESTIONABLE ] - -
R 64060 1032575 4o37 v272  1049.,000  +9848 4.64 1,004 1130 10.698
os o e -
IS CAUTION SHNULD ALWAYS BE USED REGARDING LOW VELOCITIES IN APPROACH SECTION,
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