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Table A2. Velocity measurements by mean section method for 12-inch Rectangular Channel.
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Table A3. Velocity measurements by mean section method for 18-inch Rectangular Channel.
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1.48

nts by mean section method for 24-inch Rectangular Channel.

-

Table A4. Velocity measureme
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ANNEX B. HYDRAULIC LABORATORY DATA FOR CALIBRATION OF 8-INCH
RECTANGULAR CHANNEL.

Table B1. Calibration of 8-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q=0.59 cft, flow depth =0.92 ft).

§ ,5 e —
) B by a 5 o ™
ArAEAEAR HEIE

© = = g [ 2T B = o | 2wl oo
AR EERS IR AR AEEN-AES 1 A
5] = o - i = b b 28 =3 =)
5 % bl g 3 g = )
= o L = =

2 | A g;, 512 ° =

() [(Cusecs)| (fy | (f) | (fps) | (f) | (no.) | (sec) | (fps)

1 2 3 4 5 6 7 8 9 10 11 12

pzl | 056 | 059 | 0670921097018 [ 40 | 465 | 088 | 1.10 | 0.16
037 | 50 {47.0] 107 0950 0.20
046 | 50 | 46.0 | 1.09 { 0.83 | 0.20
055 ] 50 (485 | 1.04 | 093 | 0.19
0.73 ] 50 | 445 | 1.13 { 0.86 | 0.21

pz2 } 056 1 0.59 [ 067092 097|018 | 40 | 525]0.78 | 1.24 | 0.14
037 { 50 {490 1.03 094 ] 0.1%9
0.46 | 50 | 46.3 | 1.09 | 0.89 | 0.20
0.55 | 50 | 46.5 | 1.08 } 0.89 | 0.20
073 | 50 | 46.8 | 1.08 | 0.90 | 0.20

pz3 {056 | 059 [067 092|097 |0.18 | 40 | 520 ; 0.79 | 1.22 0.14
0371 50 | 49.0 ] 1.03 | 0.94 | 0.19
046 | 50 {463 [ 1.09 [ 0.89 [ 0.20
0.55 ] 50 [46.0 ] 1.09 | 0.88 | 0.20
0.73 | 50 [48.0 [ 1.05] 092 | 0.19

pzd | 056 | 059 [ 067 [092 0970181 40 | 5301078 | 1.25|0.14
0.37 | 50 | 483 | 1051092 0.19
046 | 50 | 46.8 | 1.08 | 0.90 | 0.20
055} 50 | 46.5 | 1.08 | 0.89 | 0.20
073 | 50 | 49.0 ] 1.03 | 094 | 0.19
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Table B2. Calibration of 8-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q=0.71 cft, flow depth=0.94 ft).

§ ,5 e ot

T |8 S 2 5 g
AFMEER AR NEAE

=) e 3= 2 | 8738 3 = " N on
Sl Bl 25|58 5 8| 5|8 |28| 5| :
A < o °cg & - = = | 2E| & 9
§|8° 2| E | 5 | 2| 3

] o — =]
= | A g1 41 2 ° s | =

p
(ft) [(Cusecs| (1Y) [ () { (fps) | () | (No.) | (sec.} | (fps)
)

1 2 3 4| 5 6 7 8 o 10 [ 11 | 12
pzl [ 0.61 | 0.71 [0.67] 094 [ 1.14 [ 019 | 50 [49.0 | 1.03 | .11 [ 0.19
038 | 60 | 53.0 | 1.14 | 1.00 | 0.21
047 | 60 | 463 | 1.30 | 0.88 | 0.24
0.56 | 60 | 46.0 | 1.30 | 0.87 | 0.24
075 | 60 | 475 | 1.26 | 0.90 | 0.23
pz2 | 0.61 | 0.71 1067|094 | 1.14 | 0.19 | 50 [ 525 | 097 | 1.18 | 0.17
038 | 60 | 49.0 | 1.23 [ 093 | 0.22
047-] 60 | 46.3 | 1.30 | 0.88 | 0.24
0.56 | 60 | 46.5 | 1.29 | 0.88 | 0.23
075 | 60 | 46.8 | 1.28 | 0.89 | 0.23
pz3 ] 061 | 071 [0.67] 094 | 1.14 | 019 | 50 | 52.0 [ 097 | 1.17 | 0.18
038 | 60 | 49.0 | 1.23 | 0.93 | 0.22
047 | 60 | 463 | 1.30 | 0.83 | 0.24
0.56 | 60 | 46.0 | 1.30 | 0.87 | 0.24
0.75 | 60 | 48.0 | 1.25 | 0.91 | 0.23
pzd | 0.61 | 0.71 |0.67] 094 | 1.14 | 0.19 | 50 | 53.0 | 0.96 | 1.19 | 0.17
038 | 60 | 483 | 1.25 | 0.91 | 0.23
047 | 60 | 46.8 | 1.28 | 0.89 | 0.23
0.56 | 60 | 46.5 | 1.29 | 0.88 | 0.23
075 | 60 | 49.0 | 1.23 | 0.93 | 0.22
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Table B3. Calibration of 8-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q = 0.43 cft, flow depth = 1.15 fi).

= = =

- | .8 o 2 5 e
s =2 T ¢ MESR

Q for| H = ] D o = o @ 5 en
12| 2 | 5|55 24 E| 8| E |2 £
Al 2| o | 2|28 58 £ &|F |28 B3
.§ 153 ) p ,.8. g 2
2 A = g S 2 = =

(ft) |{Cusecs)| () | (/) | (fps) { (R) | (no.) | (sec) | (fps)

1 2 3 4 5 6 7 8 9 10 11 12

0.57 1023 | 30 | 56.7 { 0.56 | 1.02 | 0.09
046 | 40 | 651 | 0.64 { 0.89 | 0.11
057 | 40 [ 63.5 ]| 0.66 | 0.87 | 0.11
069 | 40 | 659 | 0.63 | 0.90 ; 0.10
092 ] 40 | 644 | 065 | 0.88 | 0.11

,.._.
—
W

pzl { 0.50 0.43 ]0.67

pz2 | 050 | 043 (067 1.15 ] 057 [ 023 | 30 | 562 | 0.56 | 1.01 | 0.09
046 | 40 [ 659 [ 0.63 | 090 | 0.10
057 | 40 [ 645 ] 0.65 § 0.88 | 0.11
0.69 | 40 | 66.5 | 0.63 | 091 | 0.10
092 | 40 | 655 | 0.64 | 0.89 | 0.10

pz3 | 050 | 043 1067) 1.15 1057 |1 023 | 30 | 59.0 | 0.54 | 1.06 | 0.09
046 | 40 | 649 | 0.64 | 0.89 { 0.11
057 { 40 [ 648 [ 0.64 | 0.89 | 0.11
069 | 40 [ 64.6 | 0.65 | 0.88 | 0.11
092 | 40 | 658 | 0.63 | 0.90 | 0.10

pz4 | 0.50 | 043 10677 1.15 | 057 | 023 | 30 | 58.1 { 055 1.04 | 0.09
046 | 40 | 65.1 | 0.64 | 0.8% | 0.1
0.57 | 40 | 652 | 0.64 | 0.8% | 0.10
069 | 40 | 660 | 6,63 | 0.90 | 0.10
092 | 40 [ 663 | 0.63 | 0.90 | 0.10
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Table B4. Calibration of 8-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q = 0.59 cft, flow depth = 0.92 {i).

St
15
e i} ) St
T | B g s 2 5 = .
Els 5| 28 N
S8 8 |B8|FE8l 2| 2| €] ¢8| 2| 2
' 2 g B |l% & Q g D = e 0
ay=| O |gig5| 8 2o |5 |&8F B2
S8 | 2] 8| ¢ e | £ 1 &
3 8 g 2 © s | =
p
(ft) |(Cusecs)| (ft} | (ft) | (fps) (ft) | (no.} | (sec) | (fps)
1 2 3 4 5 6 7 8 9 10 11 12

pzl 056 | 059 [0.67] 1.18 | 0.75 1 024 ] 40 | 558 ] 0.74 | 1.02 | 0.12

047 | 50 [ 61.3 ] 0.83 | 0.90 | 0.14

059 | 50 1 61.0¢ 084} 090 | 0.14

0.71 50 1610 [ 084 090 | 0.14

094 | 50 | 620 | 083 091 [ 0.13

pz2 [0.56]| 059 1067) 1.18 | 0.75 { 0.24 | 40 | 555 [ 0.74 | 1.01 | 0.12

047 | 50 | 613 ] 0.83 ] 090 | 0.13

059 { 50 | 608 | 0.84 | 0.89 | 0.14

0.71 50 1625 ] 0382 092 | 0.13
094 | 50 | 62.7 { 0.82 | 0.92 | 0.13

pz3 (056 059 [0.67) 1.18 | 0.75 ] 0.24 | 40 | 563 | 073 | 102 | 0.12

047 | 50 [ 0608 | 0.84 | 0.89 | 0.14
0.59 | 50 [ 598 | 0.85 | 0.88 [ 0.14

071 | 50 | 61.5 | 083 ] 090 | 0.13

094 | 50 | 6].8 ] 083 | 091 [ 0.13

pz4 1056 0.59 (067 1.18 | 075 |1 024 | 40 | 56.8 | 0.73 | 1.03 [ 0.12
047 | 50 | 61.8 | 0.83 | 6.91 | 0.13
0.59 | 50 | 60.0 | 085 | 0.88 | 0.14
0.71 | 50 622 | 082 | 051 {013
094 | 50 | 63.1 | 0.81 | 0.93 | 0.13
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l'able BS. Calibration of 8-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q = 0.66 cfs, flow depth = 1.20 t).

= b [
T | B S 2| 2 & g be
Els_|z | 2| 8 5 & %
—_ et |-
28| B |S|5E|88| 8| S| 8|2y 2] 3
- 2 B S |w8| P9 £ 5 = 9D g~y i
B | = o o |5 28] = s ol z2E| & o
= " 5 = o O = =
2 | B = g o 2 = 2
2o |2 g1z 2 = |-
(1Y) [(Cusecs)| (ft) | (fty [ (fps) | (f) [ (no.) | (sec) (Ips)
1 2 3 4 5 6 7 8 9 10 11 12

pzl 1059 066 1067 1.20 | 0.83 | 0.24 | 40 [ 550 (075 | 1.10 | 0.12
048 | 50 | 56.0 ! 091 | 0.91 | 0.15
060 | 50 | 540 | 094 1 0.88 | 0.15
072 1 50 | 560 | 0.91 | 0.91 | 0.15
096 | 50 [ 5641090 ] 092 0.14

pz2 |059] 0.66 [0.67| 120 1 083 ] 024 | 40 | 560 ] 074 ) 1.12 | 0.12
048 [ 50 | 57.0 { 0.89 | 093 | 0.14
0.60 | 50 | 55.0 1 0.92 | 0.90 { 0.15
072 | 50 | 565 ] 090 ] 092 { 0.14
096 | 50 | 57.1 | 0.89 | 0.93 | 0.14

pz3 1059] 0.66 1067 120 ] 0.83 | 024 | 40 { 5551074 | 1.11 | 0.12
0.48 | 50 | 56.5 ] 090 | 092 | 0.14
0.60 | 50 | 55.1 | 0.92 | 090 | 0.15
0.72 { 50 | 558 ] 091 | 091 | 0.15
096 | 50 [ 568|090 | 0921 0.14

pzd (059 | 066 067} 1.20 | 0.83 | 024 | 40 | 57.0 | 0.72 | 1.14 | 0.12
048 | 50 | 5721089 ] 0931 0.14
0.60 | 50 | 552 10921 090 0.15
0.72-] 50 | 56.8 | 090 | 0.92 | 0.14
096 | 50 | 57.2 | 0.89 ! 0.93 | 0.14
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ANNEX C. HYDRAULIC LABORATORY DATA FOR CALIBRATING 12- INCH
RECTANGULAR CHANNEL.

Table C1. Calibration of 12-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q=0.604 cft, flow depth =0.574 ft).

318 (5 | B 2 gl 8 .
Els |z | 2| 2 5 | 8 g
Q fae} o] oL EE 5] — § E © © L. [oT))
AR RN IR IR R AR IR AN
) g u = > 8 = 2
v = O = -GFS = Gy By &
= - 5 =] o 3] = =
= & D g o Re) = E
L
= | A > g | = S =
(ft) |(cusecs)| (it} (f) | (fps) | (f) | (no.) | (sec) | (fps)
[ 2 3 4 5 6 7 8 9 10 11 12

pzl 1057 0.60 | 1.02 | 0.57 [ 1.04 | 0.11 50 | 52.0 | 0.97 | 1.06 | 0.23

0.23 | 50 | 420 [ 1.19 | 0.87 | 0.28

029 | 50 | 422 ] 1.19 | 0.87 | 0.28

034 | 50 | 421 | 1.19 | 0.87 | 0.28

046 | 50 | 43.0 { 1.i7 | 0.89 | 0.27

pz2 1057 060 | 1.02 | 0.57 | 1.04 | 0.1] 50 | 53.0 ] 096 { 1.08 | 0.22
0.23 | 50 | 428 | 1.17 | 0.88 | 0.27
0.29 | 50 | 42.0 | 1.19 | 0.87 | 0.28
034 | 50 | 426 | 1.18 | 0.88 { 0.27
046 | 50 | 428 | 1.17 | 0.88 | 0.27

pzd 1057 0.60 | 1.02 | 0.57 { 1.04 | 0.11 00 | 541 | 094 | L.10 | 0.22
0231 50 | 435 | L.15 ] 090 | 0.27
029 | 50 | 428 | 1.17 ] 0.88 | 0.27
034 | 50 | 428 | 1.17 | 0.88 | 0.27
046 | 50 | 420 | 1.19 ] 0.87 | 0.28

pz4 1057 0.60 | 1.02 | 0.57 | 1.04 | 0.11 00 1 56.0 | 091 | 1.14 | 0.21
023 | 50 (442 | 1.14 |1 091 | 0.26
029 | 50 | 43.1 | 1.16 | 0.89 | 0.27
034 | 50 |} 43.0 | 1.17 ] 0.89 | 0.27

046 | 50 | 428 | 1.17 | 0.88 | 0.27
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Table C2. Calibration of 12-inch Rectangular Channel! for flow measurement with a pygmy
current meter ((Q=0.72 cft, flow depth=0.85 ft).

o - —
T [E | g | B 5 g | u
S s |z | 22 AERR

o - 5 e S s 8 = " Q. &
AR EER RLIB R R AL IR
s | =] o | g |g% g *lg e ™ |25 & 3
2B |E | B S g | 3|8
=& |2 | B 2 2 | 5| =

(f) |(cusecs)| (f) | (1) | (fps) | (&) | (No.) | (sec.) | (fps)

1 2 3 4 5 6 7 8 9 10 11 12

pzl 1060} 072 | 102 | 085 | 083 [ 0.17 | 50 [ 595 ] 086 | 097 | 0.16

034 | 50 | 5251097 ) 0.87 | 0.18

0.43 | 50 | 52.7 | 096 | 0.87 | 0.18

051 | 50 [ 521 | 097 | 0.86 { 0.19

0.68 | 50 | 520 097 ] 086 | 0.19

pz2 [0.60| 072 | 1.02 { 085 ] 083 [ 0.17 | 50 | 60.5 1| 0.84 | 0.99 | 0.16

034 | 50 | 5351095 | 0.88 | 0.18

043 | 50 | 53.6 1095|0389 0.18

051 [ 50 [ 530] 09 | 0.88  0.18

068 | 50 | 529 ] 096 [ 0.88 | 0.18

pz3 10601 072 | 102 | 085 [ 083 | 0.17 | 50 | 61.0 | 084 | 1.00 | 0.16

034t S0 ;534095089 [ 0.18

043 | 50 [ 538 [0%4 | 089 | 0.18

051 | 50 | 53.8 1094|089 | 0.18

068 | 50 | 53.0 ] 096 | 0.88 | 0.18

pz4 |060) 072 | 1.02 ]| 085|083 ]| 017 | 50 | 61.5 083 | 1.01 | 0.16

034 | 50 | 5301096 | 088 | 0.18

043 | 50 |533]095] 088 | 0.18

051 | 50 [53.0]09 | 088 ] 0.18

068 | 50 [ 533|095 | 083 ) 0.18

51



(13 §8°0 = 2181 MOYJ
‘830 2470 = Q) S]19M Ia1pwozald 1noJ [k 10] [2uuey) JBnSULISSY YouI-7 | Ul Ipim-pIul ie a[ijoid K1100]2 A "D 2InS1]

(sdy) Ldopep (sdy) A312012 A
0¢ T 0T ' 0t o 00 0t §T 0'c &1 01 £0 0o
. . > 00
S 00 P
\\ ’
‘ N-O ‘ N-o
A { .
vo § ; v Pm
4 = ; =
90 B 90E
y =~ 4
1 1
¥ 80 . 20
=Y [ d
ot . 01
F'ON IR M 10} [2UTEYD € "ON [19A\ 20 [2UUELD
JE[RSUEIY Yrui-z] vl apijoid Apoofo Iein3dee1day Yaul-71 Ul ajjolad A3d019 4
J
(sc) araorap | (sdy) Aoorap |
0¢ &t 0c €1 01 £0 00 w 0¢ [ ac £l 01 €0 |
== 00 : . = 00 7
* : '
a zo A 70 |
W
1 = :
90 T | 0B
4 = B 90 = i
1 W.o Lﬂ . |
- —~ g0 |
0l o'l |
T 'ON N2 J0) [PUTRYD 1 "ON 1P A\ 10] [2UTER )
Jepndue)day yauj g1 up Ayotd Apsojep JeInduelday Youj -7 uy 3jyoad oo




Table C3. Calibration of 12-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q = 1.15 cft, flow depth = 1.10 ft).

= = &

s {.B S a, & 5 2
s t2 | 2] 8 E | 5| £
o - > E£153|38 . 3, =2 © O b g
Z o g oI B 28 & o g | 28| = =
o B = S |5 g osE ! g 5 2 |2 %] 5§ o
cr = 9 g8 |g7 | gl s | [EFE| S
218 |8 | E] 2 s | 2| ¢
=18 |5 | 5] 2 | 5| =

(ft) |(cusecs)| ({) | (ft) | (fps) ft no sec fps

1 2 3 4 5 6 7 8 9 10 il 12

pzl [ 073 | LI5 |[1.02] 1.10 | 1.03 | 022 | 50 | 47.0 { 1.07 | 0.96 | 0.18

044 | 60 | 525 [ 1.15 [ 0.90 | 0.19

055 | 60 | 51.0 | 1.18 | 0.87 | 0.20

066 | 60 | 520 | 1.16 | 0.89 | 0.19

0.88 | 60 | 523 | 115 ] 0.89 | 0.19

pz2 | 0.73 1.15 1102 1.10 | 1.03 { 022 | 50 ] 49.0 | 1.03 | 1.00 | 0.17

044 | 60 | 53.0 [ 1.14 | 0.90 | 0.19

0551 60 1515 LL17 | 0.88 | 0.20

066 | 60 | 520} 1.16 | 0.89 | 0.19

088 | 60 |539 | 1.12 [ 092 | 0.19

pz3 1073 | 1.15 ]1.02) 1.10 ] 1.03 | 022 | 50 | 53.0] 096 | 1.08 | 0.16

0.44 | 60 | 5301 1.14 1090 0.19

0551 60 | 515§ 1.17 { 0.88 | 0.20

0.60 | 60 | 53.0 7 1.14 1 050 | 0.19

088 | 60 | 545 | L.11 | 093 | 0.19

pz4 [ 0.73 | 1.15 (1.02] 1.10 | 1.03 { 022 | 50 | 53.0 ] 096 | 1.08 | 0.16

044 | 60 | 540 ] 1.12 ] 0.92 | 0.19
055 60 | 524 | 1.15] 089 | 0.19
0066 | 60 | 5401 1.12 1092 | 0.19
088 | 60 | 550} 1.10 ] 0.94 | 0.18
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Table C4. Calibration of 12-inch Rectangular Channel for flow measurement with a pygmy
current meter {(Q = 1.18 cft, flow depth = 1.30 ft).

= bt |
s | 8 5 a, g 8 S b
=la |z | 2 2 NENE:

o by = o SG | S 4 B = o 9 BN
|8 2 | 3 |<ElsE| BB E B 5
S = o | g |leslg® 2| < | " |&EF 5| %
= A, s o < a = o
® = - = i

2 | A p=3 5 Z 2 =

() |(cusecs)| (ft) | (ft) | (fps) | () | (no.) | (sec) | ({ps)

1 2 3 4 5 1 6 7 8 9 10 i1 12

pzl 074 1.18 | 1.02 | 1.30 | 0.89 { 0.26 | 40 | 46.0 [ 0.89 | 1.01 | 0.14

0.52 | 50 | 49.0 [ 1.03 ] 0.87 | 0.16
065 | S50 | 484 { 1.04 | 0.86 | 0.16
078 | 50 | 485 { 1.04 | 0.86 | 0.16
1.04 [ S0 ] 53.0 1 09 | 094 | 0.15

pz2 |0.74| 1.18 | 1.02 | 1.30 [ 0.89 | 0.26 [ 40 | 45.0 | 0.90 | 0.99 | 0.14

0.52 | 50 | 51.0] 099 ] 090 | G.15
0.65 | 50 | 485 ]| 1.04 | 0.86 | 0.16
0.78 1 50 | 493|102 | 0.87 | 0.16
1.04 | 50 | 52.0 097 | 092 | 0.15

pz3 [0.74] 1.18 | 1.02 | 130 | 0.89 | 020 | 40 | 485 | 0.84 | 1.06 | 0.13
0.52 | 50 {520 (097 | 092 | 0.15
0.65 50 | 49.0 [ 1.03 | 0.87 | 0.16
078 | 50 | 493 ] 1.03 | 0.87 | 0.16

1.04 | 50 | 51,01 099 | 0.90 | 0.15

pz4 | 074 1.18 | 1.02 | 1.30 | 0.89 | 026 [ 40 | 50.0 | 082 | 1.09 | 0.13
0.52 1 50 | 53.0 | 096 | 0.94 | 0.15
0.65 50 [ 50.0 ] 1.01 | 0.89 | 0.16
0.78 50 | 51.0 | 0.99 [ 0.90 | 0.15
1.04 | SO | 540 | 094 } 095 | 0.14
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Table C5. Calibration of 8-inch Rectangular Channel for flow measurement with a
pygmy current meter (Q = 0.75 cfs, flow depth = 1.3] ft).

E’: - 4t =
ERE:s 5| & | 2 5 g | .
Els | 2| %] ¢ = | 2|2
o= [
15| B |5|58l 2| Bl S| giasl 2|k
. = 5 S |5 g Q g 5 = |22 5 o
A=) O lglgsl 5| 2|« | TEE B
o . - |5 o 1 = @)
18 | 5] B3 s | 5| &
8 | 518172 s | 3
p
(ft) J(cusecs)i (ft) | () | (fps) | () | (no.) | (sec) | (Ips)
] 2 3 4 5 6 7 8 9 10 11 12

pzl 1062 075 [1.02] 1.31 | 0.56 | 0.26 { 30 | 55.0 { 0.57 | 0.98 | 0.09

0.52 1 30 | 5021 0.62{ 0.50 | 0.10

0.66 | 30 | 495|063} 0.89 | 0.10

0.79 | 30 149.0 ] 0.64 | 0.88 | 0.10

1.05 | 30 | 50.0 ] 0.63 | 0.90 | 0.10

pzZ2 [ 0.621 075 [1.02] 1.31 | 056 ] 0.26 | 30 | 54.6 | 0.58 | 0.98 | 0.09

0.52 1 30 | 50.0 | 0.63 | 0.0 | 0.10

0.66 | 30 | 490 ] 0.64 | 0.88 | 0.10

0.79 | 30 490 | 0.64 | 0.88 | 0.10

.05 { 30 | 51.0]0.62 ] 0.92 | 0.09

pz3 10621 0.75 [1.02] 1.31 | 0.56 | 0.26 | 30 | 544 | 0.58 | 0.97 | 0.09

052 1 30 | 50.0] 063 | 090} 0.10

0.66 | 30 | 495 ] 0.63 { 0.89 | 0.10
0.79 | 30 1495 | 0.63 | 0.89 | 0.10
1.05 | 30 | 52.0 | 0.60 | 0.93 | 0.09

pz4 1062 | 075 [1.027 1.31 1 056 | 0.26 | 30 | 548 | 0.58 | 0.98 | 0.09
0.52 | 30 | 4981063 |0.90 ] 0.10
0.66 | 30 | 495 ] 0.63 ] 089 | 0.10
0.79 | 30 | 50.0 ] 0.63 ] 090 | 0.10
1.05 | 30 ] 505 (062|091 | 0.10
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ANNEX D. HYDRAULIC LABORATORY DATA FOR CALIBRATION OF 18-
INCH RECTANGULAR CHANNEL.

Table D1. Calibration of 18-inch Rectangutar Channel for flow measurement with a pygmy
current meter (Q = 0.89 cfs, flow depth = 0.45 1) .

N et [
T | B G A, 2 5 2 i
Sy |2 | 31 s E 5| Z
ol 5| 5 |S|E2|%s| 8| 5| ¢|2s| 2| E
“ 18| 2 ls|sE|s%| B 8| E 22| £ 5
7= o lsles|2® 5= | T &R BT
18718 | E ¢ R
=8 |5 | 812 e | 5|5
() {(cusecs)| (f) | (It) | (dps) } (fy | (no.) (sec) | (Ips)
i 2 3 4 5 1 6 7 8 9 10 11 12
pzl 0.60 0.89 1.5 045 | 1.32 | 0.09 60 47 1.28 | 1.03 | 0.33

0.18 80 54 1.47 | 0.90 | 0.39

0.22 | 80 | 53.5 | 1.49 | 0.89 | 0.39
0.27 | 80 33 1.50 | 0.88 | 0.39

0.36 | 8 535 | 149 | 0.89 | 0.39

pz2 | 066 | 0.89 | 1.5] 045 | 1.32 |1 0.09 | 60 47 128 | 1.03 § 033

0.18 | 80 56 142 | 0.93 { 0.37

0.22 | 80 33 1.50 | 0.88 { 0.39

0.27 | 80 54 | 1.47 | 0.90 | 0.39

036 80 | 585 ] 136 | 0.97 | 0.36

pz3 { 0.66 | 0.89 | 1.5 045 {132 | 0.09 | 60 46 1.30 | 1.01 | 0.34

0.18 | 80 55 1.45 | 0.91 | 0.38
0.22 | 80 53 1.50 | 0.88 | 0.39
027 | 380 33 1.50 | 0.88 | 0.39

036 1 380 55 145 1 091 | 0.38

pzd4 1 0.66 | 089 | 1.5 1045 | 1.32 ; 0.09 | 60 45 1.33 | 0.99 | 0.35

0.18 | 80 55 1.45 | 091 | 0.38

0.22 | 80  52.5 | 1.51 | 0.87 | 0.40
027 | 80 | 52.5 | 1.51 | 0.87 | 0.40

036 | 80 | 555 | 144 | 092 | 0.38
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Table D2. Calibration of 18-inch Rectangutar Channel for flow measurement with a pygmy
current meter (Q = 0.89 cfs, flow depth =0.55 f1).

)
s = = 1=
T 5 S = 2 8 8 b
ArEEEE AR HESR
ey - o 5 b = 9 on
—t E\ et ]
AR EEREE I NSNS
n - o4 s |lasS| < 2 o B l2El & =
ORI - T B T - g 1 3|2
z | A g LE) Z 3 s | =
b
(f |(cusecs)| () | () | (fps) | (f) | (no) ; (sec) | (fps)
1 2 3 4 5 6 7 8 9 10 i1 12
pzl |0.6603} 0.89 1.5 | 0.55 | 1.07 ] 0.11 50 50 1.01 | 1.06 | 0.24

0.22 | 60 50 | 1.20 | 0.89 | 0.28

0.28 | 60 48 1.25 | 0.86 | 0.30

033 | 060 48 1.25 + 0.86 | 0.30

044 | 60 30 1.20 | 0.89 | 0.28

pz2 | 0.66 | 0.89 1.5 { 0.55 | 1.07 | 0.11 [ 50 48 1.05 | 1.02 | 0.25

022 | 60 50 1 1.20 | 0.89 | 0.28

0.28 | 60 49 | 1.23 1 0.87 | 0.29

033 | 60 48 1.25 | 0.86 | 0.30

044 { 60 | 4951 1.21 { 0.88 | 0.29

pz3 | 0.66 | 0.89 1.5 | 0.55 1 1.07 | 0.11 | 50 48 1.05 | 1.02 § 0.25

022 | 60 50 1.20 | 0.89 | 0.28

0.28 | 60 49 1.23 { 0.87 | 0.29

033 | 60 48 1.25 | 0.80 | 0.30

044 | 60 {505 | 1.19 | 0.90 | 0.28

pz4 | 0.66 | 0.89 1.5 1 0551 1.07 | 0.11 | 50 49 1.03 | 1.04 | 0.24

022 | 60 | 49.5 ] 1.21 { 0.88 | 0.29

028 1 60 | 495 [ 1.2] | 0.88 | 0.29

033 | 60 | 475 | 1.26 [ 0.85 | 0.30

044 | 60 | 495 ] 1.21 | 0.88 | 0.29

6l
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Table D3. Calibration of 18-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q = 0.71 cfs, flow depth = (.75 ft).

b
e
P e rany
T | & S| 8| & 5 g | 5
E | s S| 9| 8 & & | 5
= =T 5B =
21 8| 8|S |2El 2| S| 5| g |zl 2| 8
e = 5 B |8 g 3 £ 2 =158 > ©
n - o e |28 3§ s — I ERE| & g
28 | 2| B 2 s | | &
= | A 8| Z 2 = | "
b=
(ft) [(cusecs)] ({1) (fty | (fps) | (ft} | (no.) | (sec) | (fps)
1 2 3 4 5 6 7 8 9 g 10 12
zl 1 0.60 | 0.71 1.5 1075 1062 | 015 | 25 |51.25] 0.52 [ 1.20 | 0.10

0.30 | 40 62 0.67 | 0.93 | 0.14

038 | 40 {591 (070 ] 0.89 | 0.14

045 | 40 59 [ 070 | 0.89 | 0.14

0.60 | 40 | 584 | 0.71 | 0.88 | 0.14

pz2 | 0.60 | 0.7] 1.5 1075 1 0,62 | 015 | 25 151251 0.52 | 1.20 | 0.10

030 1 40 63 [ 066 | 0.94 | 0.i3

038 | 40 | 594 1070 | 0.89 | 0.14

0.45 | 40 60 | 0.69 | 0.90 | 0.14

0.60 |. 40 60 | 0.69 | 090 | 0.14

pz3 | 0.60 | 0.71 1.5 | 0.75 1 062 | 0.15 | 25 S1 0.52 | 1.20 | 0.11

030 | 40 63 0.66 { 0.94 | 0.13

038 | 40 | 5951070} 090 | 0.14

045 1 40 [ 585071 ] 0.88 | 0.14

0.60 | 40 61 0.68 | 0.92 | 0.14

pz4 | 0.60 | 0.71 1.5 1 075 1 0.62 | 0.15 | 25 52 1 051 1122 1 0.10

030 | 40 {615 068 | 092 | 0.14

038 | 40 | 59.8 | 0.69 | 0.90 | 0.14

0.45 | 40 58 | 071 | 0.87 | 0.14

0.60 | 40 60 | 0.69 | 0.90 | 0.14
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Table D4. Calibration of 18-inch Rectangular Channel for {lTow measurement with a pygmy

current meter (Q = 0.74 cfs, flow depth = 1.03 ).

g | g . 5
—_— s =7 7] =

© = B2 2 |97 B = © O, o
AR RN IR AR I
v | o= O 218l 2l =2l < | T |88 & 3
20s | 2| B o s | 3] 8

= | A g1 3| = K =

=
() ] (cusecs) | (1) (fty | (dps) | (1) | (no.) | (sec) | (fps)

1 2 3 4 5 6 7 8 9 10 11 12
pzl | 0.61 0.74 1.5 1.03 | 048 | 0.21 25 62.5 | 0.43 | 1.10 | 0.08
0.41 30 59.7 | 0.53 | 0.90 | 0.09
0.51 [ 30 59 | 0.54 | 0.89 | 0.09
0.62 30 58 0.55 ; 0.87 | 0.09
0.82 30 59.5 | 0.53 | 0.89 | 0.09
pz2 | 0.61 [ 0.74 1.5 | 1.03 | 048 | 021 | 25 [ 5951045 ] 1051 008
041 | 30 | 595 | 0.53 | 0.89 | 0.09
0.51 | 30 59 | 0.54 | 0.89 | 0.09
0.62 | 30 50 | 054 | 0.89 | 0.09
0.82 30 593 | 0.54 | 0.89 | 0.09
pz3 1 0.61 | 0.74 1.5 | 1.03 1 048 | 021 | 25 | 593 | 046 | 1.05 | 0.08
0.41 30 00 0.53 | 0.90 | 0.09
0.51 30 58.5 | 0.54 | 0.88 | 0.09
0.62 | 30 59 0.54 | 0.89 | 0.09
082 | 30 | 588 | 0.54 | 0.88 | 0.09
pzd | 0.01 0.74 1.5 1.03 | 0.48 | 0.21 25 61 044 | 1.08 | 0.08
0.41 30 59 0.54 | 0.89 | 0.09
0.51 30 58.5 | 0.54 | 0.88 | 0.09
0.62 30 58.8 | 0.54 | 0.88 | 0.09
082 | 30 | 59.2 | 0.54 | 0.89 | 0.09
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T'able D3, Calibration of 18-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q = 0.89 cfs, flow depth = 1.42 ft).

gl s |y
s (2 | 2| B| B Bl 2| s
1815|322 E | & £
e = =] .- s g |5 = » 9y o
AR ENAREY IE RN RN AN AL 1N A0
Al= |9 g a5 2| 8|3 £51 813
- g1 5| 2 5 | & | &
s © ~
(®) |(cusecs)| (@ | (®) | (fps) | (R) | (no) | (sec) | (fps)
1 2 3 4 5 6 7 8 9 10 11 12
pzl | 0.66 0.89 1.5 1.42 | 0.42 | 0.28 20 5i 043 | 0.98 | 0.06

0.57 | 20 45 |1 048 | 0.87 | 0.07
0.71 | 20 | 455 ]| 047 | 0.88 | 0.07
0.85 1 20 45 | 048 | 0.87 | 0.07
1.14 | 20 | 4551 047 | 0.88 | 0.07

pz2 | 0.66 | 0.89 1.5 | 142 | 042 | 028 | 20 52 | 042 ] 099 | 0.06
0.57 | 20 45 | 0.48 | 0.87 | 0.07
071 | 20 [ 455 ] 047 | 0.88 | 0.07
0.85 | 20 46 | 0.47 | 0.89 | 0.07
1.14 | 20 45 ] 048 | 0.87 | 0.07

pz3 | 0.66 [ 0.89 1.5 | 142 | 042 | 028 | 20 52 | 042 | 0.99 | 0.06
0.57 | 20 | 455 ] 0.47 | 0.88 | 0.07

0.71 1 20 45 | 048 | 0.87 | 0.07
085 | 20 45 | 0.48 | 0.87 | 0.07
1.14 | 20 45 | 0.48 | 0.87 | 0.07

pzd | 0.66 | 0.89 1.5 [ 142 ] 042 | 0.28 |- 20 52 [ 0421 099 | 0.06
057 1 20 | 455 | 0.47 ) 0.88 | 0.07
071 | 20 46 | 0.47 | 0.89 | 0.07

0.85 | 20 | 46.5 | 0.46 | 0.90 | 0.07

1.14 | 20 47 | 046 | 091 | 0.07
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ANNEX E. HYDRAULIC LABORATORY DATA FOR CALIBRATING 24-INCH
RECTANGULAR CHANNEL.

Table E1. Calibration of 24-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q = 1.21 cfs, flow depth = 0.62 f1).

'5 = |-
— E G ] = 8 w
Els |2 | 5| ¢ Eo| & :

Q i =) = 55| 8 w § = QO on
AEABAEREI L IR AR AR RIS IR A
2 o | g5\ 2| 2| | T |EE 5| 3
S5 |§ | B ¢@ s | 2| 8
2 la | = g 2 2 = | =

() [(cusecs)| (It} | (f) | (fps) | () | (no.) | (sec) | (fps)

1 2 3 4 5 6 7 8 9 10 11 12

pzl | 0.75 | 1.21 [1.993] 062 | 098 | 0.12 | 30 55 1092 i 1.06 | 0.21
0.25 | 50 | 485 | 1.04 | 0.94 | 0.23
0.31-f 50 | 455 [ 1.11 | 0.89 | 0.25
037 | 50 45 1.12 } 0.88 | 0.25
0.50 | 50 | 455 | 1.11 ] 0.89 | 0.25

pz2 | 0.75 ] 1.21 [1.993] 062 | 098 { 0.12 [ 50 55 [ 092 | 1.06 | 0.2]
0.25 | 50 48 1.05 | 093 | 0.23
0.31 50 | 455 | 1.11 | 0.89 | 0.25
037 | 50 | 455 | 1.11 | 0.89 | 0.25
050 | 50 | 445 ) 1.13 | 0.87 | 0.25

pz3 {075 | 1.2]1 [1.993] 062 1 098 | 0.12 | 50 55 |1 092 1.06 ; 0.21
0.25 50 | 47.5 | 1.06 | 0.92 | 0.24
0.31 50 46 .09 { 0.90 | 0.24
037 { 50 45 1.12 ] 0.88 [ 0.25
050 | 50 [44.75[ 1.12 | 0.87 | 0.25

pz4 [ 075 ] 121 |1993[0.62 | 098 | 0.12 § 50 55 1092 | 1.06 | 0.21
025 | 50 | 475 | 1.06 | 092 | 0.24
0.31 50 | 455 | 1.11 | 0.89 | 0.25
037 | 50 | 445 | 1.13 | 0.87 | 0.25
0.50 | 50 44 1.14 [ 0.86 | 0.25
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Table E2. Calibration of 24-inch Rectangular Channel for flow measurement with a pygmy
current meter (Q = 1.63 cfs, flow depth = 0.83 ft).

sle |5 | B ¢ 5§ | 8| &
818 {2 | 2| & 5 & é
=] N o e SRR T § = 0 Y tn
UEl B | s |S5|sE| B 8| E|BEl £ :
al=| o | g g8|g% 2| |7 |&8% 5|3
8|8 | BE| ¢ 8 15| 8
z |Q | = 15) Z. 0 = | ™
(f) |(cusecs)| (ft) | (f) | (fps) | (ft) | (no.) | (sec) | (fps)
1 2 3 4 5 6 7 8 9 10 11 12

pzl 1084 163 [1993] 0.83 [ 098 [ 0.17 | 50 {51.75] 098 | 1.01 | 0.19

0331 50 47 1 1.07 1092 { 0.21

042 | 50 146.25] 1.09 | 0.90 | 0.21

0.50 | 50 46 1 1.09 | 090 | 0.2]1

0.66 | 50 46_| 1.09 | 0.90 | 0.21

pz2 {084 1.63 |1993) 083 | 098 ) 017 | 50 52 1097 [ 1.01  0.19

033 | 50 | 4651 1.08 | 091 | 0.2]

042 | 50 40625 1.09 [ 0.90 | 0.21

050 | 50 [ 455 | 1.11 ) 0.89 | 0.21

0.66 | 50 46 1.09 1 0.90 | 0.21

pz3 1084 1.63 (1993} 0.83 [ 098 | ¢.17 | 50 52 1097 ) 101 | 0.I9

0.33 50 47 1.07 ] 0.92 | 0.21

042 | 50 |[46.75] 1.08 } 091 | 0.21

050 | 50 | 455 ¢ 111 | 0.89 { 0.21

0.66 | 50 [ 455 | 111 | 0.89 | 0.2]

pz4 (084 1.63 {1993 | 0.83 | 098 | 0.17 | 50 52 1097 101§ 0.19

0.33 | 50 47 1.07 { 092 { 0.21

042 | 30 46 1.09 |1 0.90 | 0.21

0.50 | 50 [ 455 | I.11 } 0.89 { 0.21

0.66 | 50 |45.75] 1.10 j 0.89 | 0.21
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Table E3. Calibration of 24-inch Rectangular Channel for flow measurement with a pygmy
current meter (QQ = 1.51 cfs, flow depth = 1.07 {0).

g | g - "
g | B s | & | 2 5 2 ”
g | & o | 2 | 2 B & -g
o = b 2 |83 3 = O 5o
18 2 | < |4«g§ 5| & 5| E %8| £ S
o — Q:>) = o 3 .-.*'? =
S T - s | 2] &
2 | A § | 81 % 2 b
b=
(ft) |(cusecs)| (i) () | (Ips) | (B) | (no.) | (sec) i (Ips)
1 2 3 4 5 0 7 8 9 10 11 12

pel [ 082 | 151 [1.993] 1.07 | .70 | 0.21 40 | 572 1072 [ 098 | 0.12

043 | 40 | 525 [ 0.78 | 0.90 | 0.13

0.54 | 40 |52.25] 0.79 | 0.90 | 0,13

0.64 | 40 54 1076 | 092 | 0.13

086 | 40 | 549 | 075 | 0.94 | 0.13

pz2 | 0.82 | 1.51 [1.993| 1.07 | 0.70 | 021 | 40 | 588 | 0.70 | 1.00 | 0.12

043 [ 40 | 52.3 | 0.78 | 0.90 | 0.13

054 | 40 | 5351077 092 | 0.13

0.64 40 53.6 | 0.77 | 092 | 0.13

086 | 40 | 53.8 ] 0.76 | 0.92 | 0.13

pz3 |1 082 | 1.51 1993|107 | 070 | 021 | 40 [57.75] 072 | 098 | 0.12

043 | 40 | 52.1 [ 0.79 | 0.89 | 0.13

0.54 | 40 52 0.79 | 0.89 | 0.13

0.64 | 40 33 0.78 | 091 | 0.13

086 | 40 | 53.6 | 077 | 092 0.13

pz4 | 0.82 | 1.51 [1993| 1.07 | 0.70 | 0.21 [ 40 58 1 0.71 | 0.99 | 0.12

043 | 40 [ 53.2 | 077 | 0.91 | 0.13
0.54 | 40 52 1079 | 0.89 | 0.13

0.64 | 40 54 1076 | 092 1 0.13

0.80 | 40 54 [ 076 { 092 | 0.13
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Table E4. Calibration of 24-inch Rectangular Channel for flow measurement with a pygmy
current metet (Q = 1.61 cfs, flow depth = 1,11 ft).

=
i}
ot ) = '
= g & 2 5 <) b
sl 15| %2 E 18| £
- ' =
28| 8|S |28l 2| 8|22 |zE| B¢
= | = S |5 & § £ 5 =128 5| o
dl=l | 5 |g6| 8| 2| s|"|EF| &%
S8 | | B 2 s | 5] &8
z | A g 5 Z X s =
p=
(ft) |(cusecs)| (ft) (ft) | (fps) | () | (mo.) | (sec) | (Ips)
1 2 3 4 5 6 7 8 9 10 | 11 12
pzl |0.84| 1.61 [1.993] 1.11 [ 073 [ 022 | 40 {579 ] 071 | 1.02 | 0.12

044 | 40 | 513 | 0.80 | 051 | 0.13

0.55 {1 40 |5095| 0.80 | 091 | 0.13

0.66 | 40 |51.55] 0.80 | 0.92 | 0.13

089 40 | 5051 0.81 | 0.90 | 0.14

pz2 [084 ]| 161 |1.993) 111 1073 1022 40 | 57.8 1 0.72 | 1.02 | 0.12

044 | 40 [ 5131080 ] 091 | 013

0.55 | 40 15095} 080 | 091 | 0.13

0.66 | 40 | 513 10801091 | 013

0.89 | 40 [ 51.2 | 0.80 | 0.91 | 0.13

pz3 (084} 1.61 [1.993| 1.11 | 0.73 { 022 | 40 | 57.5 1072 ] 101 | 0.12

044 | 40 | 51.2 | 0.80 | 0.91 | 0.I3

0.55 | 40 | 505 | 0.81 | 0.90 [ 0.14

0.66 | 40 15095 0.80 | 0.91 | 013

0.89 | 40 51 0.80 ] 091 | 0.13

pz4 084 161 (1993 1.11 | 073 | 022 | 40 | 579 | 0.71 | 1.02 | 0.12

044 | 40 |50.75] 0.81 | 0.90 | 0.13

055 | 40 | 50.6 | 0.81 | 0.90 | 0.14

0.66 | 40 | 505 | 0.81 | 0.90 [ 0.14

0.89 | 40 | 51.5 | 0.80 | 0.92 | 0.I3
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Table E5. Calibration of 24-inch Rectangular Channel for flow measurement with a pygmy
current meter (QQ = 1.76 cfs, {low depth = 1.25 {t).

- -

5 |8 |« 2 | g 5 8 | .
E ey ) o B O ©
E g2 T g = & =
=) Y B £ SO D L B = W Do on g
=z, o B (3] =z 5120 = o u o B = =

. = 2 b= D= = = o5 g
- o o % - 2 E 0-) = <4 End W
9 | A 3 5 o Q = 5
o — L < = =
=z | A = B S C i

A o Z 2 =

(no.) | (sec) | (Ips)

(ft) [(cusecs)| (It) | (i)
2 3 4 5

L p
[ g
oy
[N
)
~=
e

pzl | 087 ] 1.76 |1.993]| 1.25 | 0.71 | 0.25 | 40 58 | 071 | 1.00 | 0.11
0.50 | 40 53 {078 1092 ] 0.12
0.62 | 40 52 | 079 | 0.90 | 0.12
075 | 40 | 528 ] 0.78 | 0.91 | 0.12
1.00 | 40 | 525 1078 | 091 ] 0.12

pz2 | 0.87 | 1.76 [1.993} 125 | 0.71 | 0.25 | 40 | 57.8 | 0.72 | 0.99 | 0.11
0.50 | 40 | 5321077 | 092 | 0.12
0.62 | 40 52 1079 | 090 | 0.12
0.75 | 40 | 52.5 1078 | 0.91 | 0.12
1.00 |. 40 | 52.6 | 0.78 | 0.9] | 0.12

pz3 |0.87 ] 1.76 {1.993] 1.25 | 0.71 | 0.25 | 40 | 57.6 | 0.72 | 0.99 | 0.11
0.50 | 40 | 5331 0.77 1 092 | 0.12
0.62 | 40 53 [ 0.78 1 0.92 { 0.12
0.75 | 40 | 52.5 ] 0.78 | 0.91 | 0.12
1.00 | 40 | 528 | 0.78 { 0.91 | 0.12

pz4 |0.87 | 1.76 [1.993] 1.25 | 0.71 | 0.25 | 40 57 1072 1 098 | 0.11
0.50 | 40 1} 5351077 1092 | 0.12
062 1 40 | 52.1 [ 0.79 | 0.90 | 0.12
0.75 1 40 15261078 [ 091 | 0.12
1.00 | 40 | 522 ] 0.79 | 0.90 1 0.12
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ANNEX F. HYDRAULIC LABORATORY DATA FOR CALIBRATING 27-INCH
RECTANGULAR CHANNEL.

Table F1. Calibration of 27 inch Rectangular Channel for flow measurement with a pygmy
current meter (Q= 1.23 cfs, flow depth = 0.31 ft).

1u
3]
a— o~ P
g | S| 8| 8 5 | 8| &
SlE_| 5|2 % o8| 2
o= |-
syl 5 | 2|38 2|82 e|sul 2|8
12| 2 | s sE| g E| | E |2l R s
s l=| o | =128 sl |87 %8 e | 3
= o, > [ o 2 = =)
E1E || )3 S| 2|8
A 0 6 Z > >
b
(f) |(cusecs) () | () | (fps) | (M) | (no) | (sec) | (fps)
1 2 3 4 5 6 7 8 9 10 11 12
pzl 1075] 1.23 |225]031 | 176|006 | 80 44 | 1.80 | 0.98 | 0.57

0.12 1 100 | 51 1.93 { 0.91 | 0.61

0.16 { 100 { 52 | 190 ; 093 | 0.60

0.19 | 100 | 52.5 | 1.88 | 094 | 0.59
0.25 | 100 | 58 | 1.71 { 1.03 [ 0.54

pz2 | 0.75] 123 1225|031 1.76 | 0.06 | 80 44 | 1.80 1 0.98 | 0.57

0.12 | 100 52 1.90 | 0.93 | 0.60

0.16 | 100 51 1.93 | 0.91 | 0.61
0.19 | 100 52 1.90 | 0.93 | 0.60
0.25 | 100 57 1.74 | 1.01 | 0.55

pz3 [075] 1.23 1225{031 176 ] 0.06 | 80 44 | 1.80 | 0.98 | 0.57
012 | 100 | 49 | 2.01 | 0.87 | 0.63
0.16 | 100 | Sl 1.93 | 0.91 | 0.61
0.19 | 100 | 52 1 1.90 | 093 | 0.60
0.25 | 100 59 1 1.68 ] 1.05 | 0.53

pz4 [0.75| 1.23 2251031 | 1.76 | 0.06 | 80 43 1.84 | 0.96 {-0.58
.12 | 100 52 | 1.90 | 0.93 | 0.60
0.16 | 100 51 1.93 | 0.91 | 0.0l
0.19 | 100 52 | 1.90 | 0.93 | 0.60
0.25 | 100 58 1.71 | 1.03 | 0.54

79



08

" 1€°0 = tpdop moyy
‘SI2 €T 1= Q) S[[om 131510231 MoJ {[e 10] |duuey)) JejnSusioay] Yyoul-/7 Ul YIpim -prul je ajiyoid A3100j2 A '14 aIndig

(sd3} A0 A (sd)) Ao p
o §T o< 1 01 0 0o ¢ 4 0t 3 01 <0 00
- — = 00 : —— 00
’ P
7 10 £ 10
L4
=]
OH ..Im .Pt...
_ <0 = i o W
N E . £
1 . — €0
— £0 —
. #0
0
"N AN 30) PUUELD € °ON {174\ 0] [3UURY )
Je[nduelday Yani-;z 10 A0esd QPopRA IenSueray youl-; 7 30 [osd {Ha0[2 A
o's X oz CWAReRA o £0 00 0% ¢z oz CEELoRA oy $0 00
| = 00 ——m 00
! - -
| . | 7
1o 10
! L
“ L 4 * g
* Tz Tos
. = # . W
! '
+ €0 — £0
& rey
,m ¥0 W 0
b
W T ON [12A\ A0} PUUEL) 1°ON [PA\ 10) 130T
JepmBuenay Yaur,] Jo 2yead HRop JenduElday Yu-L7 Jo 3poad QPoRA




Table F2. Calibration of 27 inch Rectangular Channel for flow measurement with a pygmy
current meter (Q= 1.60 cfs, flow depth = (.74 f1).

—
et 54
o D "

s| s 5|8 Bl g s
g1 55|92 -
s15| 3| 2|28z |8 <|zg|5|8]:
s | B 5 5 | 9§ 8 = 2 g s [ 5 o
S| 81 2| 8| ¢ 2| 5| &
5|1 8| §| 81 2 S| = | ™

= | ° G

(ft) l(cusecs)| (It) () | (fps) | () | (no.) | (sec) | (fps)

] 2 3 4 5 6 7 8 9 10 11 12

pzl [0.84] 1.60 | 225 | 0.74 | 097 | 0.15 1 30 54 | 0.94 | 1.03 | 0.19

0.30 | 50 50 1.01 § 0.95 | 0.2]

037 | 50 47 1.07 | 0.90 | 0.22

0.44 | 50 51 0.99 {1 0.97 | 0.20

0.59 | 50 51 099 | 0.97 | 0.20

pz2 [0.84] 1.60 | 225 | 0.74 | 097 | 0.15 | 50 53 1096 | 1.01 | 0.20

030 { 50 St 105891097 ] 0.20

037 | 50 | 485 | 1.04 | 0.93 | 0.2]

044 | 50 52 1097 { 0.99 | 0.20

0.59 | 50 | 51.5 1098 | 0.98 | 0.20

pz3 1084 | 1.60 {225 1074097 { 0.15 | 50 53 096 | 1.01 | 0.20

0.30 | 50 50 1.01 | 0.95 ] 0.2]

0.37 | 50 | 47.5 | 1.06 | 0.9]1 | 0.22

0.44 | 50 | 51.5 | 0.98 | 098 { 0.20

0.59 | 50 5125|099 | 098 | 0.20

pz4 {084 | 1.60 | 225 | 074 | 097 | 0.15 ] 50 55 1092 1 1.05 | 0.19

030 | 50 | 51.5] 098] 098 | 0.20

037 | 50 | 475 | 1.06 | 0.91 | 0.22

0.44 | 50 | 515 | 098 | 0.98 | 0.20

.59 | 50 52 097 | 0.99 | 0.20

1
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Table F3.

current meter (Q=1.52 cfs, flow depth = 0.92 f1).

Calibration of 27 inch Rectangular Channel for flow measurement with a pygmy

SRl B8 -
o | m | & £ 85| o 5 | 2 o | 2nl % | E
Zz gl g | &gl & || S| B |rE| 8| ¢
bt ) c o 3 E Y - & Z @
Gl=l 9 = ls5| 8] g | <" |EE &S
S8 | 5] B e g | 3¢

= | A 8 a 7. 2 =

=
(@) [(cusecs)| (M | (M | (ps) | () | (mo) | (se0) | (o)

I 2] 3 4 |5 6 | 7 81 9 [wluln
pzl |0.82| 1.52 | 2.25 | 0.92 |0.738| 0.18 | 40 | 565 | 0.73 | 1.01 | 0.13
037 | 40 | 53 | 078 | 095 | 0.14
0.46 | 40 | 52.5 | 0.78 | 0.94 | 0.14
0.55 | 40 | 52 [0.79 | 093 | 0.14
0.73 | 40 [ 525 | 0.78 | 0.94 | 0.14
pz2 | 082 | 1.52 | 2.25 | 092 | 0.74 | 0.18 | 40 | 555 | 0.74 | 0.99 | 0.14
037 | 40 | 53 | 0.78 | 0.95 | 0.14
046 | 40 | 52 079 | 093 | 0.14
0.55 | 40 [52.25| 0.79 | 0.94 | 0.14
0.73 | 40 [51.75] 0.79 | 0.93 | 0.15
pz3 |0.82] 1.52 | 2.25 [ 092 | 0.74 | 0.18 | 40 | 56 | 0.74 | 1.00 | 0.14
037 | 40 | 535 | 0.77 | 0.96 | 0.14
046 | 40 | 52 | 079 | 093 | 0.14
055 | 40 | 52 | 0.79 | 0.93 | 0.14
0.73 | 40 | 52 1079 [ 093 | 0.14
pzd |0.82| 1.52 | 2.25 | 092 | 0.74 | 0.18 | 40 | 555 | 0.74 | 0.99 | 0.14
037 | 40 | 525 | 0.78 | 0.94 | 0.14
046 | 40 | 52 | 0.79 | 0.93 | 0.14
0.55 | 40 | 52 | 079 | 0.93 | 0.14
073 | 40 | 52 [ 079 | 093 | 0.14
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Table F4. Calibration of 27 inch Rectangular Channel for flow measurement with a pygmy
current meter (Q = 0.92 cfs, flow depth = 1.10 ft).

o]
1]
- g -1 —
—_— = o = @ o g
Sl | S| 8] 8 E | 5| X
o b e S |53 N ) 3 5 oy 5
Z 5 o S | B 2 2 S g > O = 2
R £ = s | % g 5 = > = |28 & ©
S |=| o | g |28l g | =s|<| " |EEl & T
218 | 5| E| s s | 3| &
s g 5 Z L = | ™
=
(f) l(cusecs)] (1Y) () | (fps) | () | (no.) | (sec) | (Ips)
I 2 3 4 5 6 7 8 9 10 11 12

pzl |0.67| 092 225|110 | 037 | 0221 20 60 | 037 | 1.00 | 0.06

0.44 | 20 55 1 0.40 | 0.93 | 0.07

0.55 | 20 53 {041 1 050} 0.07

0.66 | 20 53 {041 | 050 ) 0.07

0.88 { 20 | 53.5 | 041 | 0.91 | 0.07

pz2 {0.67| 092 12251101037 {022 | 20 58 | 0.38 ] 0.97 | 0.06

0.44 | 20 54 1041 ] 091 | 0.07

0.55 | 20 | 525 | 042 | 0.89 | 0.07

0.66 | 20 54 | 041 ] 091 { 0.07

0.88 | 20 | 53.5 | 041 [ 0.91 | 0.07

pz3 |0.67| 092 1225 | 1.10] 037 | 022 | 20 59 | 038 ] 0.99 | 0.06

0.44 | 20 | 55.5 | 0.40 | 0.93 1 0.07

0.55 | 20 | 525 | 0.42  0.89 | 0.07

0.66 | 20 53 | 041 ] 090 | 0.07

0.88 | 20 | 53.5 | 041 | 091 | 0.07

pz4 |067] 092 | 225|110 0371022 | 20 58 | 0.38 ] 0.97 | 0.06

0.44 | 20 55 | 040 ] 093 | 0.07

0.55 | 20 53 | 041 | 0.90 | 0.07

0.66 | 20 53 {0411 090 | 0.07

088 i 20 53 | 0.41 | 0.90 | 0.07
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Table F5. Calibration of 27 inch Rectangular Channel for flow measurement with a pygmy
current meter (Q=1.73 cfs, flow depth = 1.26 f1).

5 g
5 | .8 § | 2 g 58| .
g b ' ] 2 = é 8
o e B 5 §"6 i 8 = © g e S
Sl 2 2 s | «d S| E B E| |2 s
v = o < = B = o B S = g
2| Bl 2| BE| o 2| 2| &
3 O g 5 Z 5 2 Fy
= =
(ft) {{cusecs)] (ft) | (f) | (fps) | (f) | (no.) | (sec) | (fps)
1 2 3 4 5 6 7 3 9 10 11 12
pzl | 0.86 | 1.73 1225|126 )1 0.61 | 025 [ 40 | 645 | 0.65 | 0.95 | 0.10
0.50 | 40 62 0.67 | 0.91 [ 0.11
0.63 40 | 60.2 | 0.69 | 0.89 | 0.11
0.75 40 61 0.68 | 0.90 | 0.11
1.01 40 | 61.4 | 0.68 | 091 { 0.11
pz2 | 0.86 | 1.73 [ 225 1.26 | 0.61 | 0.25 40 | 66.2 | 0.63 | 0.97 | 0.10
0.50 | 40 162.25] 0.67 | 0.92 | 0.10
(.63 40 | 60.8 | 0.68 | 0.90 | 0.11
0.75 40 62 | 0.67 | 0.91 | 0.11
1.01 40 [60.751 0.68 | 0.90 | 0.11
pz3 | 0.86 | 1.73 |2.25]| 1.26 | 0.61 | 0.25 40 | 654 | 0.64 | 0.96 | 0.10
0.50 | 40 | 62.7 | 0.66 | 0.92 | 0.10
0.63 40 | 60.6 | 0.68 | 0.89 | 0.11
0.75 40 | 61.9 | 0.67 | 091 | 0.11
1.01 40 | 60.7 | 0.68 | 090 | 0.11
pz4d | 0.86 | 1.73 |225] 1.26 | 0.61 | 0.25 40 | 65.8 1 0.63 | 0.96 | 0.10
050 40 | 624 ( 0.67 | 0.92 | 0.10
0.63 40 1 619 | 067 | 0.91 | O.11
0.75 40 | 60.8 { 0.68 | 0.90 | 0.11
1.01 40 61 0.68 | 0.90 | 0.11

87




7 "ON IPAA 20) PUTE0)
JeSueay Ydul-L7 Jo a[yead A0PA

(sdy) Apo0PA
0 5T 07 [ 01 $0 00
: : : : — 00
-
L 70
%0
for
90 g
i 80 o
01
-
} 71
Fa
1
b "ON 11oAA 10} PUTEYR)
Temiwepey youl-L7 Jo 3[uord QoA
o€ 7 o7 CWARRA oy <0 00
: ; : , 00
\\
’ z0
0
1 N=
9%
¢ m.m.uﬂw
ol
w 1
E_ Ti
M 1

“( 97’1 = \pdap mopj
‘S10 /" 1= 0)) S[[om 12390ZATJ MO [E 10 [SULeY) JEnStelon] Youl-/L7 Ul Uipim -pILiie ajiyo1d 31903 6] 9ISL]

(sdy) AmopA
o€ ST GT [ ol 50 o0
. : : —= 00
’
w. 70
¥0
> g
90 =
: -80 2
o1
]
= 7t
¥
£ "ON] [IPAA 10} PUWEY)
JemBuRnay §aU-LT Jo ofgead AIDOPA
1
¢ 57 o7 CUARORA o 50 00
: : : : , ——— 00
Fad
rd
‘.\ A
¥0
J .a
- 98
] m.mm. m
Ol
$
; - 7l
w .
170N [I3AA 40} PIRTE)
Temduedayg yui-L7 Jo djord JPROPEA




IIMI-PAKISTAN PUBLICATIONS

RESEARCH REPORTS

Report

Title Author Year
Na.
R-1 Crop-Based lrrigation Operations Study in the North West Caros Garces-R June
Frontier Province of Pakistan C.J. Bandaragoda 1994
Volume I: Synthesis of Findings and Recommendations Pierre Strosser
Volume il: Research Approach and Interpretalion Catos Garces-R Juna
Ms. Zaigham Habib 1994
Pierra Strosser
Tissa Bandaragoda
Rana M. Afaq
Saesd ur Rehman
Abdut Hakim Khan
Veolume lil: Data Coliection Procedures and Data Sets Rana M. Afag June
Pietre Strosser 1994
Saeed ur Rehman
Abdul Hakim Khan
Carlos Garces-R
R-2 Sahnity and Sodicily Research in Pakistan - Proceedings of a one- JW. Kiin'e Mar
day Warkshop Marcel Kuper 1995
Muhammad Aslam
R-3 Farmers' Perceptions on Salinily and Sodicity: A case study into Neellie Kielen May
farmers' knowledge of salinity and sodicity, and their strategies and 1596
praclices to deal with salinily and sodicity in their famming systems
R-4 Modelling the EHects of irfgation Management on Soil Salinity and S.M.P. Smets June
Crap Transpiration at the Field Level (M.Sc Thesis - published as 1996
Research Report)
R-& Waler Distribution at the Secondary Level in the Chishtian Sub- M. Amin K. Tareen July
division Khalid M@hmbod 1996
Anwar Igbal
Mushtag Khan
Marcel Kupar
R-6 Farmers Abilily to Cope with Salinily and Sodicity: Farmers' Neeltie Kielen Aug
perceptions, stralegies and practices for dealing with salinity and 1996
sadicity in their farming systems
R-7 Salinity and Sodicity EFfects on Seils and Crops in the Chishtian Neeltie Kislen Sept
Sub-Division: Documentation of a Restilution Process Muhammad Aslam 1896
Rafique Khan
Marcel Kuper
R-8 Tertiary Sub-System Management; Khalid Riaz Sept
(Warkshop proceedings) Robina Wahaj 1996
R-9 Mabilizing Sccial Organization Volunteers: An Initial Mathodological Mehmoodul Hassan - Oct
Step Towards Establishing Effective Water Users Organization Zafar Igbal Mirza 1896
G.J. Bandaragoda
R-10 Canal Water Distribution al the Secondary Level in the Punjab, Steven Visser QOct |
Pakistan (M.Sc Thesis published as Research Report) 1996
R-11 Development of Sediment Transport Technology in Pakistan: An M. Hasnain Khan Oct
Annotated Bibliography 1996
R-12 Modeling of Sediment Transport in Irrigation Canals of Pakistan; Gilles Belaud Oct
Examples of Application 1996
{M.Sc Thests published as Research Report)
R-13 Methodologies for Design, Operation and Maintenance of Irrigation Alexandre Vabre Oct
Canals subject lo Sediment Problems: Application lo Pakistan (M.Sc 1996

Thesis published as Research Report)




Heport Title Author Year
No.
R-14 Government Interventions in Soctal Organizalion for Water Resource Waheed uz Zaman Oct
Management: Experience of a Command Water Management D.J.Bandaragoda 1996
_Project in the Punjab, Pakistan
R-15 Applying Rapid Appraisal ol Agricultural Knowledge Systems Derk Kuiper Nov
{RAAKS) far Building Inter-Agency Collaboration Mushtaq A. Khan 1996
Jog van QOostrum
M. Rafique Khan il
Nathalie Roovers
Mehmood ul Hassan
R-18 Hydraulic Characteristics of Chishtian Sub-division, Fordwah Canal Anwar Igbal Nov
Division 1996
R-17 Hydraulic Characteristics of lrrigation Channels in the Malik Sub- Khalid Mahmood Nov
Division, Sadigia Division, Fordwah Eastemn Sadigia Irrigation and 1996
Drainage Project
R-18 Proceedings of National Conference on Managing Irrigation for M. Badruddin Nov
Environmentally Sustainable Agriculture in Pakistan Gaylord V. Skogerboe 1996
M.S. Shafique
Yolume-|: Inauguration and Deliberations (Editors far all volumes)
R-18.1
R-18.2 Volume-|l: Papers on the Theme: Managing Canal
Operations '
R-18.3 Volume-|ii: Papers on lhe Theme: Water Management
Below the Mogha
R-18.4 Volume-|V; Papers on the Theme: Environmental
Management of Irrigated Lands
R-18.5 Volume-V: Papers on the Theme:; Institutional Development
R-19 Detailed Soil Survey of Eight Sample Watercourse Command Arsas Sail Survey of Pakistan Nov
in Chishtian and Hasiipur Tehsils |IMI-Pakistan 1996
R-20 Unsteady Flow Simulation of the Designed Pehur High-Level Canal Zaigham Habib Dec
and Proposed Remodeling of Machai and Miara Branch Canals, Kabkiat Pongput 1906
Narth West Frontier Province, Pakistan Gaylord V. Skogerboe
R-21 Salinity Management Alternatives for the Rechna Doab, Punjab, Gauvhar Rehman May
Pakistan Wagar A. Jehangir 1997
Abdul Rehman
R-21.1 Volume One;. Principal Findings and Implications for Muhammad Astam
Sustainable Irrigated Agriculture Gaylord V. Skogerhoe
R-21.2 Volume Two: History of Irrigated Agriculture: A Select Gauhar Rehman Jan
Appraisal Hassan Zia Munawwar 1997
Asghar Hussain
R-21.3 Volume Three: Development of Procedural and Analytical Liniks Gauhar Rehman Jan
Muhammad Aslam 1997
Wagar A. Jehangir
Abdul Rehman
Asghar Hussain
Nazim Ali
Hassan Zia Munawwar
R-21.4 Volume Four: Field Data Collection and Procassing Gauhar Rehman Jan
Muhammad Aslam 1997
Wagar A. Jehangir
- Mobin td Oin Ahmed - |- -
" HAss4h Zia ‘MuﬁaWWé‘r :
} _ " "Asghar Hussatn
. ) : Ll Nazim' A
Sl ! s, i [
[ Clmen TD sl R E
R-21.5: Prediqtiﬁg Future Tubswell Salinity Disch!ar'g'géf K Jan

Volume Five:

1997 |




Report Title Author Year
No.

R-21.6 Volume Six: Resource Use and Productivity Polential in the Wagar A, Jahangir Feb
Irrigated Agriculture Nazim Ali 1997
R-21.7 Volume Seven: Initialive for Upscaling; Irfigation Subdivision as Gauhar Rehman Apr
the Building Block Asghar Hussain 1997

Hassan Zia Munawwar
R-21.8 Volume Eight: Oplions lor Sustainability: Sector-Level Abdul Rehman Apr
Allocalions and Investmenls Gauhar Rehman 1997

Hassan Zia Munawar

A-22 Salinisation, Alkalinisation and Sodilication on Irigated Areas in Nicolas Condom Mar
Pakistan: Characlerisalion of thae geochemical and physical 1997
processes and the impact of irfigation water on these processes by
the use ol a hydro-geochemical model (M.Sc Thesis published as
Research Report)

R-23 Allemative Scenarios for Improved Operations at the Main Canal Xavier Litrico Mar
Level: A Study ol Fordwah Branch, Chishtian Sub-Division Using A 1997
Malhematical Flow simulation Model{M.Sc Thesis published as

' Research Report)

R-24 Surface lrrigation Methods and Practices: Field Evaluation of the Inoke Mamgot Kalwij Mar
Irmigation Processes for Selected Basin Inigation Syslems during 1997
Rabi 1995-96 Season

R-25 Organizing Water Users for Distributary Management: Preliminary D.J. Bandaragoda Apr
Resuits from a Pilot Study in the Hakra 4-R Distributary of the Mshmood Ul Hassan 1997
Eastern Sadigia Canal System of Pakistan's Punjab Province Zafar Igbal Mirza '

M. Asghar Cheema
Waheed uz Zaman
R-26 tHaving Towards Participalory Irngation Management D.J. Bandaragoda May
: Yameen Memon 1997
| R-27 Fluctuations in Canal Water Supplies: A Case Study Shahid Sarwar June
H.M. Nafees 1997 h
#M.S. Shalique
R-28 Hydraulic Characteristics of Pilot Distributaries in the Mimpurkhas, Bakhshal Lashari June
i | Sanghar and Nawabshah Districts, S{rlmdh. Pakistan Gaylord V. Skogerboe 1997
Rubina Siddiqui

R-29 Integration of Agnicuitural Commodity Markels in the South Punjab, Zubair Tahir July
Pakistan 1997

R-30 Impact of Irrigation, Salinity and Cullural Practices on Wheat Yields Florence Pintus Aug
in Southeastem Punjab, Pakistan 1997

R-31 Relating Farmers' Practices to Cotton Yields in Southeastem P.D.B.J. Meerbach Aug
Punjab, Pakistan 1807

R-32 An Evaluation of Outiet Calibration Methods: A contribution to the Arjen During Aug
sludy on Collective Action for Water Management below the Quilet, 1997
Hakra 6-R Dislributary

R-33 Farmars’ use of Basin, Furrow and Bed-and-Fumow Irrigalion Nanda M. Berkhout Sep
Systems and the possibilities for traditional fammers to adopt the Farhat Yasmeen 1997
Bed-and-Furrow lmrigation Mathod. Rakhshanda Maqsood

' ineke M. Kalwij

R-34 Financial Feasibility Analysis of Opsration and Maintenance Costs Amin Sohani Sep
for Water Users Federations on lhree distributaries in Province of 1997
Sindh, Pakistan.

R-35 Assessing the Fisld Irrigation Performance and Alternative Ineke Margol Kalwij Oct
Management Options lor Basin Surface Irrigation Systems through 1997
Hydrodynamic Modelling.

R-36 Socio-Economic Baseline Survey for Threa Pilot Distributaries in Yameen Memon Nov
Sindh Province, Pakistan. Mehmood Ul Hassan 1997

Don Jayalissa Bandaragoda
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Author

Year

R-37

Socio-Economic Basline Survey for a Pilol Project on Waler Users
Organizations in the Hakra 4-R Distribulary Command Area, Punjab.

Muhammad Asghar Cheema
Zalar Igbal Mirza
Mehmood Ul Hassan
Don Jayalissa Bandaragoda

Dec
1597

|

R-38

Baseline Survey for Farmers Organizations of Shahpur and Mirwal
Small Dams, Punjab, Pakislan.

Muhammad Asghar Cheema
Don Jayatissa Bandaragoda

Dec
1997

R-39

R-39.1

R-39.2

R-39.3

R-39.4

| Menitoring and Evaluation of irrigation and Dralnage Facillties

for Pilot Distributaries in Sindh Province, Pakistan

Volume One: Objeclives, Stakeholders, Approaches and
Methodology

M.S. Shafique
B.K. Lashati
M. Akhtar Bhatti
Gaylord V. Skogerboe

Dec
1997

Volume Two: Bareji Distributary, Mirpurkhas District

B.K. Lashar
Waryam Balouch
Ghulam Mustafa Talpur
Muhammad Nadeem
Asghar Ali Memon
Badrul Hassan Memon
M. Akhtar Bhatli
M.S. Shalique
Gaylord V. Skogerboe

Dec
1997

Volume Three: Dhoro Naro Minor, Nawabshah District

B.K. Lashan
Abdul Rehman Scomro
Nizamuddin Bharchoond
Muneer Ahmed Mangrio
Parvez Ahmed Pirzada
Fateh Mohammad Marni

M. Akhtar Bhatti
M.S. Shafiqua
Gaylord V. Skogerboa

Dec
1997

Volume Four, Heran Distributary, Sanghar District

8.K. Lashar
M. Naveed Khayal
Niaz Hussain Sial
Abdul Majeed Ansari
Abdul Jalil Ursani
Ghulam Shabir Soomoro
M. Ghous Laghari
M. Akhtar Bhatti
M.S. Shafique
Gaytord V. Skogerboe

Dec
1997

R-40

- R-40.1

R-40.2

Maintenane Plans for lirigation Facilities of Pilot Distributaties
in Sindh Province, Pakistan.

Volume One: Dhoro Nare Minor, Nawabshah District

Abdul Rehman Soomro
Munir Ahmed Mangrio
Nizamuddin Bharchoond
Fateh Muhammad Mari
Parvez Ahmed Pirzado
Bakhshal Lashan
M. Akhtar Bhatti
Gaylord V. Skogerboe

Dec
1997

Volume Two: Heran Distiibutary, Sanghar Disliict

Abdul Majeed Ansari
Niaz Hussain Sial
Abdul Jalit Ursani

Ghulam Shabir
M. Ghous Laghan
M. Naveed Khayal
Bakhshal Lashan
M. Akhtar Bhatti
Gaylord V. Skogerboe

Dec
1997
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R-40.3 Volume Three: Bareiji Distributary, Mirpurkhas District Asghar Ali Memon Dec
Waryam Balouch 1997
Ghulam Mustafa Talpur
Muhammad Nadeem
Badnul Hassan Memon
Bakhshal Lashari
M. Akhtar Bhatii
Gaylord V. Skogerboe It
R-41 Preliminary Business Plans Pervaiz Ahmad Pirzada Dec
Mohsin Khatri 1997
R-41.1 Volume One: Dhoro Naro Minor, Nawabshah District Syed Daniyal Haider
R-41.2 Volume Two: Bareji Distributary, Mirpurkhas District Muhammad Nadeem Dec
Mohsin Khatr 1997
Syed Daniyal Haider
R-41.3 Velume Three: Heran Distributary, Sanghar District Niaz Hussain Sial Dec
: Mohsin Khatn 1997
Syed Daniyal Haider
R-42 Prospects for Farmer-Managed Irrigated Agriculture in the Sindh D.J. Bandaragoda Dec
Province of Pakistan, Final Report. Gaylord V. Skogerboe 1997
Yameen Memon
R-43 Study Tour of Pakistani Pilot Project Farmer-Leaders to Nepal Mehmood Ul Hassan Jan
Yameen Memon 1998
R-44 Self-Help Maintenance Activities by the Waler Users Federation of Waheed uz Zaman Feb
Hakra 4-R Distributary 1998
R-45 Semi-Delailed Soil Survey of Chishiian Irgation Sub-Division Sail Survey of Pakistan Mar
HIMt-Pakistan 1998
R-46 Tenancy and Water Management in South-Eastern Punjab, Pakistan Annemiek Terpstra Mar
1998
R-47 The Collaboration between the Intemalional trrigation Management 1M - Apr
Institute and Cemagref in Pakistan: Proceeding of a one-day Cemagref 1998
waorkshop .
R-48 Methadologies for Developing Downstrearn Gauge Ratings for Paul Willem Vehmeyer Apr
Operating Canal Discharge Regulating Structures Raza ur Rehman Abbasi 1998
Mushtag A. Khan
Abdul Hakeem Khan
Gaylord V. Skogerboe
R-49 Community Irrigation Systems in the Province of Balochistan Olaf Verheijen Apr
: 1998
R-50 Meodeiling Soil Salinity and Sodicity Processes in an Unsaturated M. Astam Apr
Zone using LEACHM: A Case Study from the Chishtian |rrigation J.C. van Dam 1998
Sub-Division )
R-51 Water Measurement Training for Subsystem Management of Hakra Waheed-uz-Zaman May
4-R Distributary by the Water Users Federation - Anwar Igbal 1998
Abdul Hamid
Gaylord V. Skogerboe
R-52 Comparisen of Different Tools 1o Asgess the Water Distribution in Mobin ud Din Ahmad May
Secondary- Canals with Ungated Outlets E.G. van Waijjen 1998
Marcel Kuper
Steven Visser
R-53 Sediment Behavior of Sangro Distributary, Mirpurkhas Sub-division, Gilles Belaud May
Sindh Abdul Hakeem. Khan 1998
Ghutam Nabi
R-54 Evalualion of the integrated Approach Developad in the Conlext of Patricg Garin May
the IIMI-CEMAGREF Collaboration in Pakistan Marcel Kuper 1998

Fredenc Labbe
Pierre Strosser




Report

Tille Author Year
No. -
R-55 Development of a Modified Low-Cost Pitot Tube for Measuring M.S. Shafique June
Pump Discharges Nisar Hussain Bukhari 1998
M. Mohsin Hafeaz
R-56 tnstitutional and Physical Determinants of Water Management Cris H, de Klein June
Performance at the Tertiary Level: The Dynamics of Watercourse Robina Wahaj 1998
Maintenance in the Pakistan Punjab,
R-57 Formalization of Waler Users Associations by Farmer Leaders of Waheed uz Zaman July
Hakra 4-R Distrbutary. ) R Nasir Sultan 1998
. Bilal Asghar
_ Mubammad Amjad Kamran
R-58 Water Balance in Dhoro Naro Minor Command Area Sindh, Pakistan Bea Keller July
Gabor Jaimes 1998
R-59 Performance Assessment of the Water Distribution System in lhe Zaigham Habib July
Chishtian Sub-division at the Main and Secondary Canal Level Marcel Kuper 1998
R-60 Transition from local level Management to Stale Regulation: Mehmood ul Hassan Aug
Formalization of Water Allocation Rules in Pakistan Abdu! Hamid 1998
- D.4. Bandaragoda
R-61 Multiple Uses of Irrigtion Water in the Hakra 6-R Distributary Wagar A. Jehangir Aug
Command Area, Punjab, Pakistan Muhammad Mudasser 1998
Mahmood ul Hassan
Zuifigar Ali
R-62 Field Discharge Calibration of Head Regulators, Mirpurkhas Sub- Abdul Hakeem Khan Aug
Division, Jamrao Canal, Nara Circle, Sindh' Province, Pakistan Gaylerd V. Skogerboe 1998
’ to Rubina Siddigi
Bakhshal Lashari
Zahid Hussain Jalbani
Muhammad Ali Khuwaja
Muhammad Hashim Memon
. Wagar Hussain Khokhar
R-63 Training Farmers lo Crganize Farmers; Lessans Leamed in Social Mehmood ul Hassan Sep
Organization far krrigated Agriculture at the Hakra 4-R Distributary Zalar lgbal Mirza 1998
D.J. Bandaragoda
R-64 Physical Charactenstics and Operational Performance of Mirpur Abdul Hakeem Khan Sep
Khas Sub-Division, Jamrao Canal Division, Nara Circle, Sindh Rubina Siddiqui 1998
Province, Pakistan Zahid Hussain. Jalbani
Muhammad Ali Khowaja
Wagqar Hussain Khokhar
Muhammad Hashim Memon
Bakhshal Lashari
Gaylord V. Skogerbos
R-65 GIS Metadata for an lrrigation System Mabin-ud-Din Ahmad Oct
Yann Chemin 1998
R-65.1 Volume [ Chishtian Sub-Division Salman Asif
Samia Ali
H-65.2 Velume |1 Selected Watercourses within Chishtian Sub- Samia Ali Oct
e Division Yann Chemin 1998
Salman Asif
) Mobin-ud-Din Ahmad
R-66 Applicatien of Crop-Based Irigation Operations to Chashma Right Juan Carles Alurralde Oct
Bank Canal Carlos A. Gandarillas 1698
Gaylord V. Skogarboe
R-67 A Gender Analysis of Casual Hired Labor in Irrigated Agriculture in Cris H. De Klein Nov
the Pakistan Punjab 1898
R-68 Pre-Takeover Comparalive Performance of Water Users Wahee-uz-Zaman Nov
Organizations of Hakra 4-R Distributary, Punjab, Pakistan Abdul Hamid 1998
R-69 Preliminary Business Plan for the Water Users Federation of the Mehmood Ul Hassan Nov
Hakra 4-R Distributary Mehsin Khatri 1998
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Title

Sub-Division, Jamrao Canal, Nara Circle, Sindh Province, Pakistan

Bakhshal Lashari
Muhammad Ali Khawaja
Asghar Ali Memon
Gaylord V. Skogerboo

Author Year
Waterlogging and Salinity Management In the Sindh Province
Volume I: Inigated Landscape: Resource Availability Gauhar Rehman Dac
across the Hydrological Divides: Asghar Hussain 1998
Abdul Hamid
Amijad Siddique Almas
Mehmooda Tabassum
Muhammad Anas Nomani
. Kamaran Yousal
R-70.1a Supplement 1LA:  Improved Water Management Practices for the Muhammad Aslam
Rice-Wheat Cropping Systems in.Sindh
Province, Pakistan _ .
R-70.1b Supplement I.B:  Farmers’ Perspectives on Warah Branch Canal Muhammad Akhtar Bhatti
Operations Abdul Rehman Soomro
. Parvez ahmed Pirzado
Munir Ahmed Mungrio
. Gauhar Rehman
R-70.1c Supplement I.C:  Drainage in the LBOD Project; Operational Shalqgat ljaz
Concems and Quality of Pumped Effiuent
R-70.1d Supplement |.D:  Drainage in the LROD Projact: Impact Rubina Butt
Asssament Nausheen Munir
Muhammad (fikhar Bhatl
Amijad Siddique Almas
Gauhar Rehman
Asghar Hussain
M. Tarig Soomro
Mehmooda Tabassum
. Kamaran Yousaf
l R-70.2 Volume If: The Farming System: Polential for Investment Wagqar A. Jehangir
_ ) and Retums in Sindh, Pakistan Nazim Ali
R-70.3 Voluma IIl; Strategy for Resource Allocations and Abdul Rehman
Management Across the Hydrolagical Divides Gauhar Rehman
X R-71 Coordinated Services for Inigated Agriculture in Pakistan: Mehmood Ul Hassan
Proceedings of the Natiohal Wortkshop Oclober 29-20, 1998 Prachanda Pradhan
x R-72 Scheduling Model for Crop-Based Imigation Oparations Kobkiat Pangput -
Juan Carlos Alurraide
, Gaylord V. Skogerbos
R-73 Waterogging, Salinity and Crop Yield Relationships M. Akram ahlown
MREP R-2a3 | - Muhammad Igbal
(Joint Report with Mona Reclamation Experimental Project) Gaylord V., Skogerboe
: Saesd ur Rehman
R74 Developmant and Use of Rectangular Channels with a Single Nisar Hussain Bukhari |
Current Mater Measurement for Recording Famn Water Deliveries Muhammad Mohsin Haleez
M.S.Shafique
_ Gaylord V. Skogerbos
R-78 Water Level Fluctuations and Discharge Variability in Mipurkhas Abdul Hakeem ithan






