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Table G.3 REGISTERED WATER RIGHTS IN THE RUVU RIVER BASIN

Reg. Grantee Region Water Amount Purpose Remarks
No. Sources (m3/sec)
Trrigation / Livestock )
609 Chhtlar Shivramvyas & VKB Bagayomo Ruva River 0.0033  Dom./hr.
798 Chow Hsien Bagayomo Ruva River 0.0033 Dom./sr.
966 JTWT Holloway Bagamoye Ruvu River 0.1710  Dom./Liv.flr/Ind.
1012 H.kumbruch Bagayomno Ruvu River 0.1133
1023 Ruvu Valley Sugar Co,,Ltd. Bagamayo Ruvu River _ 0.4319  Dom./Isr/Ind,
1024 Ruvu Valley Sugar Co.,Lid. Bagayomo Msumbiji River 0.2003 Lr./Dem.fLiv.
1025 George Stylianos Morogoro Ngerengere River 0.0005 Er/Liv.
1036 Diirector National Service Bagayomo Ruvu River 0.8496
1417 P.S. Ministry of Agricuiture Morogoro  Kikundi River 0.0071 . Dom./Im.
1418 P.S. Ministry of Agriculture ‘Morogoro  Kikundi River 0.0142  Dom.fIrr.
1419 P.S.Agriculture Morogoro  Mlali River 0.0071  Dom.frr.
1487 NACO Ld. Morogoro  Ngerengere River 00068 Dom.fLiv.
2877 Bagamoyo District Council Bagamoye Ruvu River R 0.0037 Dom./Liv.
2897 Direetor Production Kilimo Bagamoyo Ruvu River 0.0184
2900 Director Production Kilimo Bagamoyo Msua River 0.0034 Dom./Liv.
3297 Morogoro Native Authority Council Morogoro Nyambuywa River 0.0142 Dom./Im.
3299 Morogoro Native Authority Council Morogoro  Mazinga River ' 0.0142 ° Dom.flmw. .
3301 Morogoro Native Authority Courcil Morogoro  Mgera River 02832 Al Purpose
3302 Morogoro Native Authority Council Morogoro Ngadangi River 0.0028 Dom./Irr.
3333 Edward Seitz Morogoro  Mgeta River 01427 Dom.fIm.
3335 Fatehei K. Ramiji Morogoro  Karoka River 0.0016 Dom./Im.
3338 Tom Henshaw Morogoro ~ un-named stream 0.0001  Dom.fim.
1502 Provincial Agriculture Officer Morogoro  Morogoro River 0.0142
3503 Provincial Agriculture Officer Morogoro  Morogero River 0.2131 .
3507 Commissoner of Prisons Morogoro  Ngerengere River 0.0040 Dom./Liv.
3513 Commissoner of Prisons Morogoro  Ngerengere River 0.0034 Dom./Ind /Liv.
3528 Morogoro Town Council Morogoro  Kirakala River 0.0001 Irrigetion
3550 Fazal Kassani Mills Ltd. Morogoro Ngerengere River 0.0355 Dom.Im.
. 3562 The Procura, the Holy Fathers Morogoro  Mgeta River 0.0053 Dom.firm.
3564 The Procura, the Holy Fathers Morogoro  Bigwa River 0.0033  Dom.firr.
3571 The Procura, the Holy Fathers Morogoro  $pring Near Migeta River  0.0014  Dom.fIm,
3581 Morogoro District Council Morogoro  Mlali River 0.1416 Tmigation
3623 Morogoro Native Authority Council Morogoro  Mzinga/Mindu River 0.0284 Dom./Irr.
3962 Edward Seitz Morogoro | Mgeta River 0.1427 Dom.fir.
4449 DDD. Bagamoyo Bagayomo Ruvu River 0.0850
4553 Deocese of Morogoro Morogoro  Mgololo River 0.0013  Ind./Im.
4570 The Procura, the Holy Fathers Moragoro  Tangeni River 0.0006 4570 + another right
~ 4602 Taj Miohamed o Morogoro  Mgera River 0.0079 Dom./Ind./Liv.
4700 Director Sugarcane Breeding Sta. Kibaha Kibaha ~ Ruvu River 0.5675  Dom.firr/Ind.
4805 United Farming Co.,Ltd. Kibasha  RuvuRiver 0.8942 Dom./Im.
4828 Bigwa Folk Dev. Colledge Morogore  Mgolole River 0.0050  Dom./Irr.[Liv.
4855 G.Sambetakis " Morogoro  Well near Ngere. River 0.0001 Dem.fim.
485¢ AN.C. Mazibabu Morogero  Ngemgere River 00167 Irrigation Expired Mar.'92
| 4868 Wilson M Karuwess Morogoro  Lukuyu River 00123 Dom/lrr/Liv. Expired Mar.92
4883 Registar SUA Morogare  Ngemgere River 0.0007  Trigation
~_TOTAL 4.5667

Ministy of Water, Energy and Minerals
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Table G.8 SUMMARY TABLE OF AGRICULTURAL PROJECT

Project Title

Location

Project Type

Potential  Project

Arca (ha) Arca (ha)

Project .Dcscriptiou

Bagarnoyo Irrigation Development
Project

Lower Ruvu

Extension

1,100 1,100

The peoject arca comprises Bagemoyo Imigation
Development Project (RIDF) area of 1,000 ha and.
& private farrn arca of 100 ha
BIDP iz under phased development as follows;
-: Phasc 1 Experimental Farm of 8ha (existing)
- Phese? PilotPamof 100hs
{under construciion)

" - FPhese 3 Full dovelopment of 1,000 ha by

gravity irrigation (proposed)_

_ As the irrigation waler rescurces, constriction of

large scale reservoin(s) is requized for dry season.

" Low-lift Pump krrigation Project

Lower Ruvu

_New Development

2400 50
Pikos Farm

The project is requested by farmers.

Erigation will be done by smali scale and

removable type pumps utilizing existing ponds as

& water resource. Equipment will be managed

by farmers’ group. As atrial, pitot farm of 50 ha
will be a proper size of the projest.

Makurunge Irigafion Project

' Lower Ruvu

Rehabitiation

150

150

Reconstruction of the abandosied pump irrigation
scheme. Alpeeseat the arca is cultivated by farmers

from Makurunge village under rainfed condition.

Ruvu National Youth Erigation
Project

Lower Ruvu

Rehabilitation

800

ERdu_sb;iliwim of the cxistiﬁg pump irrigation
schemne of 24 ha and construction of remaining
arcaof 176 ha

‘The project is operated by National Youl.h Service.

Kidunda Irrigstion Project

Middle Ruvu

New Development

26,500 15,600

Proposed project arca is Jocsied in the floodplain of
the Ruvu river. Al present almost no agricultural
activities in the arcs. Coastruction of Kidunda dam

" isnecessary for this project.

Ngerengere Irﬁgaﬁén Project

Middle Ruvu

New Development

3,500 3,500

Proposed project ares is located in the floodplain of
the Ruvu river. At present no agricultural activities
in the srea. Coastruction of Ngerengere dan is
necessary for this project.

Uluguru Mountains Bast Project

Upper Ruvu
Ulugure Mountains

Rehabilitation
and Development

16,000 16,000

Project component
- Watershed mansgement -
- Rechabilitation of trunk rurel read
(Momgoro—l(lsuki)
- Construction of agricultura) marketing facilities
cspecially for Guits

bigeta Plam Irrigation Project

Mgela Plain

New Dovelopment

25000 7,000

Both banks of the Mgeta River arc the potential
srca. However, existence of Selous Game
Reserve limils the development of the right bank.
Construction of Mgeta dam is necessary for this

Project. -

Mgets Plain Mwiha lrrigation Project

Mgeta Flain

New Develcpment

5,000 5,000

The potential arca is estimatod on the basis of the -
infermation from farmers. Basic dau for develop-
ment are not available. .
Farmers have a strong inteation of in-ignliug for
their field under rainfed condition.

Miali Irrigation Project

Yicinity of Morogoro

Uluguru Mountains

Rehabilitation

BOO 400

‘This project has a high pricrity in the FAQ's study
and in the Regional office. The project has suffered
from serious sedimentation et the weir site.
Imigation facilitics are also deteriovated .

In addition to the existing aew of 150 ha, an arca of
250 ha is proposed to be extended.

Ulugure Mouniains West Project

Ulugure Mountains
Wesl side slope

Rehabilitation
and Development

2,000 2,000

i Pro;ccl component

- Walershed management: Mforcsmxm

- Rehabilitation and improvement of existing
teaditional imrigation system for crosion controf

- Improvement of bunk rural road

" {approx. 42 km)

The srea Is the chc.tablc Zone t‘or Dar Es Salasm

and Morogoro city.
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Table G. 10 (1) TRRIGATION WATER REQUIREMENT OF PADDY IN THE LOWER RUVU BASIN

\\ . Cmpp.ing Calendar of Paddy
“‘\.\ Rainy Season Paddy Dy Season Paddy .
Jan.| Feb.| Mar; Apr. Majé “un  Jul Awg| Sep| Oet| Nov.| e
A) Potential Evapotranspiration (mn'day) 480| 6.10| 40| 3700 340] 340] 370 390 440] s10f 520/ 460
| Poteatial Kvapotranspiration (mu/moth) 148.8 l'?d.B 1364] 1110 1054 1020| 1347 1209} 1320 158.1] 1560 1426
| B) Crop Coefficient 1.00} Lo 115 13s| 12s) 100 | L10| 145] 135] (125
‘ 1.00] 000 L6l 115 135 25{ 100{ 000[ 110]. LI5| 135| 125
Avetage of Crop Coefficient | Teo| 000 11of 115 i3s| 125( L6} 000 LIO] LIS| 135 125
| Cf Corp Water Requirement (mmfmonth) = A x Btave)| 1488| 0.0} 1500] 127.7) 1423| 1275| 1147| 00 1452] 181.8] 2106 1783
1) Percolation 620| 560] 620| 600| 620( 600| 620| 620/ 60.0] 620] 600| 620
1) Puddling Water Requirement (omm) 500 1 : ' 50.0| '
F) =CHDBE) 2108 seo| 2620] 1877] 2013} 157.5] 1767] 620 2052| 2038 2708 2403
| Mootily Rainfall () * 700] s50] 830 1890 171.0] 390| 290 590 240 590 8.0] 1170
) Effective Rainfall (= Monthly Rainfall * 50%) asol 27s] avs| oas| sss| 1os| 145| 20s] 120] 205] 43| s8S
G} Net Imigation Requirement ( G = C+D+E-F) 1758 00| 220.5) 93.1| 1188] 680} 162.2] 00| 193.2] 2¢43| 229.i| 181.8
H) Irrigation Efficiency { = 50%)

| 1) Inigation Water Requirement (1= G/H) in mivimont 351.6] 0 44L1] 1863} 237.6] 336| 324.4| 0} 3864| 5286 ass2] 3635
Monthly Trrigation Water Requircment (m3/hatmontd 3,516 of 4411l 18] 2376| 3360] 3244] 0] 3,864 5286 4.582| 3635
Unit Irvigation Water Requirement {lit./sec./ha) 1311 000l 165 070 ogol 1.25) 1.2t 000 144 1.97 l.'?i 1.36

* Rainfall Data ol Bagamoyo Salt Fann

Table G.10 (2) IRRIGATION WATER REQUIREMENT OF MAIZE IN THE LOWER RUVU BASIN

Cropping Calendar of Maize s
o
Jan. Feb. Mar.| Apr| May| Jun| 3ui Aug| Sep| Ot " Nov.| Dec.
A) Potential Evapotcanspiration {inm'day) 480 610l 440| 370| 3400 340] 370| 390 440] 510 520 460
Potential Evapotranspiration (mm/month} 1488| 1708 136.4] 1110 1054] 102.0] 1147| 1209} 132.0] 1581} 156.0] 142.6
B) Crop Coefficient 03¢ o070l 090 065 ) 030 o070) 090| 0.65
o 065 . 030 070 0501 065 030) 070 090
Average of Crop Cocfficient 065 0.00] 030| 050 DB8Of 078 065 000 030 050 080 078
C) Corp Waler chui_[qnwu( (nmdmonlh):z\'xl}(a\'c.) 967 0.0 409| 5551 ®43] 791 ‘74.6' o0l 396 794l 1248 llO.f_i
D} Percolation 62.0] 560 20! 600] 620 €00 620] 620] 600 620] 600 620
F) Puddling Waler Requiremnent (min) 50.0 A 500
5) = Oy 1587 s6 1529] 11ss| 1463} 139.1] 1366] 62| 14956} 1411 1848 172.5
_ Monthly Rinfal um)* 700 550] 30| 1800 171.0] 39.0[ 200{ 00| 240j 500| 830} 1170
E) Fifective Rainfall (= Monthly Rainfall * S0%) | 350 27.5 415 945 855] 195 145 205 120] 295 . 415] 585
G) Net Irrigation Requirement (G = C+D+E-F) 1237 ool 11t4] 210l 608l 1196] 1224  00] 1376 L116] 1433] 1140
W) Trrigation Edficiency { = 45%) | '
1) Tirigation Water Requirement ( T=G/H) in mn/mony 274.9 0| 247.6| 4667] 1352 2657 2712 0| 305.8| 247.9| 318.4| 2534
Monthly Trrigation Water Requirement (m3/ha/mont] 2,749 o| 2476 ae7| 1352) 2657 2712 0| 3.058] 24| 3,184] 2.534
Unit Imigation Water Requitement (lit.Jsec./ha) 103 000 092) 017 0350 099 101 0.00 I.14 ‘093 19| 095

*: Rainfall Data a1 Bagamoyo $alt Farm
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Table G.10 (3) IRRIGATION WATER REQUIREMENT OF PADDY IN FHE MIDDLE RUVU BASIN

Cropping Calendir
' \\ Rainy beason Paddy Dry %alm{l’\ddy .
\\\\__‘ Jan.| Yeb Mar| Aprj May| Jun It Augd Sep! ©et| Nov| Dee
_A) Polential Fvapotranspivation (mim/day) s49| sa1| ss7| 42| 376) 483) 383| 427| 4.59 528 642 686
Poteatial Fvapotranspiration (mm/month) o2t 143.4] 1727 1263 116.6| 1449| 11871 132.4] 137.7| 16371 192.6] 212.7
1) Crop Coefficient ] R “ ol nrs| 135 1as) roo 1ol Lis| 135 125
Average ofCrop Coefficiont 0.50] 000] 110 038 068 053] 0.50{ 000 “10] ossl 068 063
) LorpWalcrchuucment(mmhmmh) AxB(a\-c) 85.1 00 189.9) 72.6| 787 906 504 dol 1515 s 130.0] 1329
Dj Percolation 62.0; 560] 620/ 600 620 600 62_.0 62.0| 60.0]  62.0] 60.0] 620
1) Puddling Water Requirement (mm) - 5000 ' 1 50.0

Fy = C‘)+D)+F) l;‘l?.l 56.00 301.9| 132.6! 1407} 150.6] 121.4]  62.0| 261.5 =156.1 [90.0} 194.9
» \1on|]|1y Rainfall gom) * 11640 102.0) 155.0{ 217.0 61.0|. 25.0;. 8.0 19.0 23.0| 8L.0[ 920; 1130
15} E!’fecnve Rainfall (= Moulhl} Ramfall* 50%) 580 510 75 108.§ _'__30‘5 12.5 4.0 95| 16.5] 40.5] 46.0; 56.5
() Net Imigation Requirement (G =C+DHE-B) BO.1 0.(5 2244 2417 110.2] 138.1] 1174 0.0| 2500{ 115.6] 144.0 .138.4

i [mganon‘[*f(‘cleucy( 45%) . : . ) 1 )
1} Irdgation Water Requirement ( = GA1) in mm/ment} 198 o| 4987} s3.61) 2448 3068 260.8 0] 5555 2569 320] 307.6
Monthly Irrigation Water Requirement (m’s;'ha!n;onth 1,980 0] 4,987 536 2,448¢ 3,068 2,608 ¢ 5,555} 2,569} 3,200 3,076
Unit Irrigation Watcr Requirement (lit.fsee.fha) 074! oool 186 0200 091] 1.15] 0%7 000; 207 096 119 115

* Rainfall Data at Kidwxia Village

Table G.10 (4} IRRIGA'I ION WATER REQUIRFMENT or MAIZE IN THE MIDDLE RUVU BASIN

Cropping Calendar of Maize
; 7
T _ _ l
\-\ Jan.| Feb. Mar. Api.  May| Jun. Jul| Aug.| Sep. ()cl; w_\'m'.ir Dec.
A) Polential Hvapotranspiration (mm/day) 549] S11) 557] 421 376 483] 3.83] 427 459 5.28! 6421 6.86
.Polmtial Evapmmmpir_ﬁtion (men/ronth) | 170.2 143.1; 172.7 126.3 116.6] t449] 1187| 132.4] 137.7] 1637 192.6; 212.7|
B) Crop Coefficient 030! 070 090| 065 0.30; 070 09[}' D§§
S . 065 | _030] 070] 090 065 030; 070, 090
. Average of Crop Coefficient . . ] 065 000] 030) 050 080] 078 063 0.00; 030 050 ¢80, 078
€) Corp Walcf chuircrricni (mm/monily) = A X Blave) | 1106| 090 51.81 63.2| 932] 1123 772  00] 413] 818 1541 1618
Pz‘l’crco]ali&m ’ G2.0; 560 62.0 60.0 _.62_() 60.0] 62.0; 62.0] 600! 62.0; 600, G2
})) Other Water Reqﬁirc'rm:m {mm)

) = C+DME) N 172.6]  56f 113.8] 12321 1552 1723} 1302|. 62| i013 1438 214.1] 2263
____ Monthly Rainfalf mm* ‘1160| 102.0] 155.0; 217.0 61.0] 250 8.0 .19.0f 23.0] 8LO; 92.0; 1130
| B Effective Ramfall( Monthlyl{alnfdllx 30% ) _5890| S1 0l 775 1(!3.5 30.5| 125 40; 95 11.5; 40.5] 46.0 3506.5
G) Net Irrigationt Requncmem (0 CHD+E-F) 1146l 00| 63| 147| 1247] 1598] 352 00] 89.8[ 1033 16811 1703

0 Imgauon Efﬁcmncy { = 45% - ' . ;
1) Iriigation waechquircmenz(i:Gg;b inmmmont] 2547] 0] #0.67) 32.56] 277.2| 355.1] 3004| - 0| 1996| 2295 373, s: 378.5
Monthly Trrigation Water Requirement (m3!hmonth] 2,547 ol s07] 326! 27721 3.551) 3004 o] 1,996 2,296 3.?35; 3785
Unit Irrigation Walchequire-mnm (lit./sce./ha) pos! o000 030 od2 104 1331 12 0.00; 075 0.86? J.S‘Ji i+l

* . Rainfall Data alKidqnda Village
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Table G.10 (5} IRRIGATION WATER REQUIREMENT OF COTTON IN THE MGETA PLAIN

\“\_‘ Cropping Crlerular of Cotlon
T
. ‘\
\ Jan| Tebd Mar| Apr] May| Jun| Jul] Aug| Sep| Oect] Nov| Dec
A) Porenuat E\‘agxzmnspilaﬁdn (mm/day) 551 651 539 ‘3gR] 307 300| 331 39s| 548 £25) 660 6.06
Polential Evapetmnspiration (inm’month} e ded :IR-‘I‘U 16711 116.4] 952 - 900) 1026 1225] 1644| 1938] 1980 1879
B) CropCoelicient "o30] 0ss. oso| 0ol 04
. 0.30; 065 090f 083 045
. Awerapz of Crop Coeflicient 030f 048 078 085 063) 045 f |
£3) Corp Water _R‘tql[i(emehi {ren'month) = A x Blave) 51.8| 874 120.5]. 989| 595| 405 00 ool o00; 0o] 0o 09
19 Percelation 620( 5607 620] 600 626 600] 620f- 6201 600] 620| 60.0] 620
) Other Water Requirements (mm) N .
)= '3 DR E) 1138 1434| 1915) 1589] 121.5] 1005 62 62 60 62] G0 62
" Montbly Raiofall (mes) * 122.0] 121.0] 2060| 2530] 112.0) 280| 130[ 20 200] 330) 840} H00.0
13 Bffective Rainfall (= Monthly Rainfall x S066) 6451 6057 103.0] 129.0f 560 148 6.5 45| 100 165, j{ﬂ 500
) Nel Imigation Requirement (G = C+D+E-F) 493 B29] &B5] 209 655 865 ©00f 00 00 00 Q0 00
Hy brrigation Elficicncy { = 45%) o
1) Irigation Water Requirement (1= G/ER) in mmfinonth| 109.6) 184.2) 196.7| 66.83| 1455 1922 0 iy Ly 0 0 0
Monthly Imigation Water Requirement {mi3ta/ionth)] 1.096] 1.812] 1,9%7, ) 6a5) 1,455) 1,922 0 0. 0 0! - 0 0,
Unit Inigatuon Water Requirerent (fit /sec. tha) ] 041y 0.69] ﬁ:’ﬁ 025 054 072 003 00 0,001 000| 000 Q.00

. Raiafalf Data at Detumi

Table G.10 (6) IRRIGATION WATER REQUIREMENT OF PADDY IN THE MGETA PLAIN

Cropping Calendar of Paddy
Jan| Feb} Mar| Apr| May] Jun{ Julf Aug]| Sep] Oct| Nov| Ikc
A) Potential Evapotranspiraion (mm/day) 557 657|.539; 388 307 300] 331) 395 548) 625 6.60
. Potential Eva;xxlranspimmu (nm.n’nmmh) F727| 184.0] 162.1f 1164] 9528 930} 103.6] 1225] 1544 W}B 1984
_E{_(_Trop Coctficient 1.10) 515 135 125 108
Average of Crop Cr.-c.l'ﬁcimt 055 053] 135 0G3 050 000 000 000] Q00 0O00) 000 050
(8] Cmpk“.!qlu.Reqlﬁrfrpe‘ﬂ!gm’nxmﬂ:) =Ax B(ave.)__ - _229. 105.8] 2256, 728! 476 LXH 00 _00 . 00 0.0 00} 939
) Fervolation ' e20] saol e20] son!l 20l eool e20] 20| eno| 20 sno] s20
1) Puddling Water Roquirement () 500 ' 500
i3=CnDxt) 157.0! 161.8] 3376 1328; 109.6| 0.0, 620 6201 FI00Ol 6207 &101 1559
Monthly Rainfel {mm) * e : - 129.0] 121.0] 2060) 2580, 1124) 380; 130; 9.0; 200] 330 840; 100.0
) Effeclive Reinf2)l (= Monthly Rainfall * 50%) €450 605] 103.01 1200; 560| 140f 65 45 100 165 4'20 500
(i) Net lmigation Rc(iuirﬂnm! {G=CyIEF - 925 1013} 2346, 38 536 00 OGO 0.0 0.04 0.0 Q.0 .1059
H) Irmigation Efficiency { =45%)
1) lerigation Water chuim_nclﬁ (1= GiH) in mmimenth| 205,30 2251 520.3| 83335 1191 [\ 0 i ] 0. 0] 2354
Monihly Yrrigation Wazes Requirenent (mdha'month)| 2.055) 2,251] 5213 831,191 o - 0 . G 0 1, 0] 2354
Uni.l Imrigation Water Requiremnent {liL/sec./ha) 077 0B4] 195 003 044 061 0.00]. 0.06 ODD 000 000 - DBR

“Table G.10 (7) IRRIGATION WATER REQU]REMENT OF MAIZE iIN THE MGETA PLAIN

Cropping Calendar of Maize
ot

Jan| Teb| Mar| Aprj May| Ju| Jul] Augi Sep| Oct Nov| Pec
A) Polemial Evapolranspiration (mm/day) 557 _‘6_37 5.39] 388 Eﬁﬂj L3 3?1 . 395 548] 625! 660} 6.06
Poteniial Evapoiranspitation (mm/month} 172.7| 184.0] 167.1] 11647 952 900 102.6] 1225 ledd| 193.8) 1930 1§7.9] .
By Csop Ceefficient 030 0.70; 0.9 065 3 030] 070] 050} 065
Average of Crop Coefficiemt ___} ooo] oog] o030 435 045 033] 000 000 030): 035 045 0.33]
C} Corp Water Reqirement {[mﬂmmnm) = A x Bfave} 00 00; 501} 407 428] 293 as . 00 ) 493| 678] 891] 611
D) Percolation 620; 5601 620} 600 620] 600; 620; 620 00| 620! 600 620
E) Pukdling Water Requirement {rms) I E . .
)= ChDRE) 620 se| 1121} 1007) 1048] B935] 63| 2] w3 -]2‘).8; 1490 123.1
Mouthly Rainfall (mm) P l2‘).0| 121.0| 206.0] 258.0]. 112.0] 2R0{ 13.0] . 90] 200; 330| BL0) 1000
F) Fffeetive Rainfall (= Monthly Rainfalf x 506) 6—15! 60.5) 103.0] 129.0] 560 140 &5] 450 10.0 165 4201 500
G} Net brrigation Reqiiretnent (G =CiDiEH) 00| oo o1 ool 488) 753  oof egp vear 13wl
) Ttviga kon Efficiency { = 45%) .
1) Inigation Water Requirement { [= GI) in mmimonth| __9 ‘_0 ZQIB " of 1085 167.2 Q 0 22[)“7 M%_il.s 238 1_6}3 .
Momhly Imigation Water chuircménl(nﬂ.‘]nlmmm) 0 # 2 . 0) 1,085 1.672 . Q 0i 2,247 . 2,518' 2,380] 1623
Unit Irrigalion Water Requirement (lit fsee./ha) 0.00| 000; 008 0.00] 041 062| 000 000 0O.62 0.9*5] 083 0.6t

¥: Raiofalt bata at Dutums
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TableG.11 UNIT DIRECT CONSTRUCTION COST AND MATERIAL COST
(Unit : TSHs)

Ttem . Unit ' Unit Price
Irrigation Works _
Excavation of Large Canal : Common il 411
Excavation of Small Canal : Common ' 411
Embankment : Excavated Materia. . ' 589
S . Borowed Mategial 1,116
Backfill of 1,116
Concrete : Reinforced ot 23,588
¢ Lining ot 16,000
. Plain nf 22463
Concrete Form _ m 5,106
~ Reinforcement Bar . ton 218,000
Wet Stone Masonry m
 Concrete Pipe : D=600 m 22,229
o : D=800 S m 28,200
| © D=1000 ‘m 31,400
{.and Leveling ' : ha ' 180,000
Road Works
Rural Roads -
' Rchabilitalion of gravel road - Easy m 14,600
. . Medium m 16000
: Heavy m . 18,000
Upgrading earth road to . Hasy m 20,000
gravel . Medium m 23,000
o ' : Heavy m 26,000
Pericdic maintenance of : Lasy m 16,000
gravel road : . : Medium m 18,000
SRR - Heavy m 20,000
Bridge (cust per metre) : Easy m 14,000 -
o : : Medivm I : 18,000
o . : Heavy m 22,000
Trunk Roads -~ - m
Upgrading surface dress to  : Fasy m 170,000
as’phélt concrete : Medium m 200,000
B 1 ' : Heai*y ' m 240,000
Upgrading gravel 1o . ¢ Easy m 270,000
surface dress : : Medivm - m 300,000
o B ‘ . Heavy m . 330,000
Bridge (cost per mietre) ' S Hasy m - 18,000
o .. Medinm m 22,000
. Heavy m 28,000

S GT-11
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Table G.13 INCREMENTAL BENEFIT BY PROJECT

Without Project Condition With Project Condition Incremental Market Incremental
Project Title Planted Area  Yield Production| Planted Arca Yield  Production Production | price by crops Benefit*
(ha} {tonfha) (tt_’m) = (ha) (ton/ha)  (on) (ton) © (FShsfkg) (1,000 TShs)
Lower Ruvu _
1 Bagamoyo Irrigation Development
Paddy 108 4.5 486 1,500 45 6750|6264 190 238,032
Maize - - 217 36 781 781 42 9,843
Towl 1| 247,875
2 Low-lift Pump Irrigation -
Paddy 20 1.2 24f 70 38 266 242 190 9,196
Maize 30 12 36 10 36 6 0 42 0
_ || Towl 2. 9,196
3 Maukurunge Irrigation _
Paddy . 200 760 760 190 28,880
Maize - 30 3 108 108 42 1,361
. Total 3. 30,241
4 Ruvu National Youth Rice Irrigation :
Paddy ' - 300 38 1,140  1,140] 190 43,320
Maize - 40 36 144 144 42 1,814
- Total 4 45,134
Middle Rovu
5 Kidunda Irrigation System _ .
Paddy 0 - 18,770 3.8  71326| 71,326 190 - 2,710,388
Maize 0 - 6,260 3.6  22,536] 22536 42 283,954
: - Total 5 2,994,342
6 Ngerengere Irrigation System
Paddy 0 - 2940 38 11,172) 11,172 190] 424,536
Maize | 0 - 980 3.6 3528 3,528 42| 44453
- Total 6 468,989
Upper Ruvu
7 Uluguru Mountain East 65,600 65,600 10| 2,755,200
Total 7 524,800
8 Milali _
Paddy 1.8 . 0| 400 38  1,520{ 1,520 190 57,760
Maize 60 14 84 240 36 864 780 42 9,828
| - 67,588
9 Mgeta Plain (Mgeta System)
Paddy - 18 0 2,800 3.8  10,640] 10640 190 404,320
Maize 14 0 5600 3.6 20,1600 20,160 42 254,016
Cotton 1.6 0 2,800 24 6,720[ 6,720 70 141,120
B Total 9 799,456
10 Mgeta Plain (Mvuha System)
Paddy 1.8 0l 1400 38 53200 5320 190] 202,160
Maize . 14 0 2,800 3.6 10,080| 10,080 42 127,008
Cotlon 16 0 1400 24 3360 3,360 70 70,560
B Total 10 399,728
11 Utuguru Mouniain West 148,675 148,675 0 40| 1,189,400
Total 11 1,189,400

Incremental Benefit is calculated deducting production cost, transporlation cost, etc.
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WEIGHT TABLE FOR PRIORITY STUDY

Table .14
Conformity with National Policy Socio-cconomic aspect

Long Term National Plan Population Served '

t. Auaining self-sufficiency @@ O X 0 Bstimated population in the arca

2. Increasing agriculfural diversification =2y O Xo " more (hah 20,000 ' 5

3. Providing raw matesials for industry @2 (g Xo more than 15,000 4

4, Production for Bxpoit @ o1 Xo more than 10,000 3

5. Deriving from livestock resources 72 1 Xo more than 5,000 2

Full Score 10 lessthan 5,000 1

National Irrigation Volicy Estimated population densily (no./km2)

). Economie viability @ O1 Xo more than 200 5

2. State farm considercd cﬁdillg No state farm exisl in the more than 150 4

3. State farm to investor or Study Arca. more than 100 3

smallholder's organization . : more than 50 2

4. New project to private sector &3 O Xo 50600 1

5. Supporl to smaltholder @ O Xo Full Score 10

6. Strong request by farmer's group &2 O X o ) Accessihility

7. Independency from Gov. interventions 2 . O Xo _ Distance from national trunk road (km)

Full Score 10 Lessthan S5km 10

Project Ranking by 151D Ranking top 10 % 10 5-10km 8

Ranking top30% B 10 - 20 km 6
Ranking top 66 % 6 20- 50 km 4
Ranking top 80 % 4 50 -10¢ km 2
Others 2 more than 100km 8
Full Score 10 Full Score 10
Sub-Total 1 30 Sub-Total 2 20
Technical Aspect Estimated Cost and Henefit

Water Resources ) Total constinction cost {million Tshs)

Stable water resources without condition 16 less than 500 5

Stable water resources with oné condition 8 1,000 - 500 3

Stable water resources with two conditions 5 more than 1,000 1

Unstable waler resources 4 Full Score 5
Full Score 10 Cast per hecliares (1,000 T'shs/ha)

Water Quality fess than 1,380 5
Suitable 3 1,380 - 2,300 3
Parily unsuitable 2 more than 2,300 i
Unsuitable 0 : Full Score 5

Fall Scere 3 Benefit per hectares (1,000 Tsha/hay

Soil Condition more than 10,000 5
Suitable 3 10,000 - 5,000 3
Unsuitable G less than 5,000 1

Full Score Full Score 5

Lasiness of project implementation B/C Ratio
On-going 4 more than 5 15
Existing 3 3-5 10 .
Planing Stage 2 Eessthan3 5
Abondoned 1 Full Score 15

Full Score 4 o
e Sub-Total 30
Sub-Tolal 20
TOTAL SCORE = Sub-tofal (1+ 2+ 3+ 4) = 100
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Table G.15 PRIORITY OF AGRICULTURAL PROJECT IN THE RUVYU BASIN

Prictity A : Top Prierity , A* : Top Priority with conditions , B : Priority , € - Low Priority

GT
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\ | Lower Ruva Vatley Middlk Ruvu Valley Upper Ruvi Vatley
— - ;
T Project Tidle |1, Bagamoyo lerigation 1. Pitat Farm Law-Bift of 3, Exisitng Pump Krrigation Schemes 4. Middle Ruvy Irvigation Project 3. Uluguru Mountain East 6. Mlsli Irrigation 7. Mgeia Platn [rrigation Development Profect 8. Uluguru Moonizia West
Item — Develapatent Praject Punip frrigution Project Rehabilitation Profect Project Project - - Project
s Low-lifL Pump Irrigation Makurunge rigation Project Ruvu National Youth Kidurida Trrigation Ngerengere lirigstion Mgeta Flain Irrigation Mgeta Plain Mvuha (Mpgeta wadilional irrigation)
Praject Ireigation Peoject Project Project Project Yrripation Troject
Project Description }
Polentis] Atea in Gross {ha) 1,000 2,400 150 800 26,500 3509 16,000 | 500 25,000 5,600 2,600
5_5‘ Peoposed Project Size in Net (ha) 1,100 E 150 200 15,600 2,450 quenliai area for tie Area is 409 T,000 Potential acea is estimated 2,000
g including arca of private farm 5 nos. of pitot schemes estimated based on cultivation based on villager's infurmation Data from district office
% . o : - ) and production recerds )
5 Present Status Pilot farm of 100ha is under Sirabl-scale irrigation -‘ Abandoned Farm exists . Aliican Cultivaticn Afiican Cultivation Uxisting "Frait (Orange) Zone" |Existing but ne irrigation area Rainfed farming Rainfed farning Existing "Vegetabte Zone®
s - Consloglion by manpowes | but no irsigation since 1978 Existing Area=2,624 ha  {because of siltation al weir site : for Morogoro 2l DSM _
E Prospeciive Project Comporent Irrigation: and Drainage system | Pilot farm constsuction : 100ha] - Reconstruction of Pamping | - 2 puroping stations Irrigation & Drainage Canalglirigation and rainage éznals Soil conservation @ 16,000 ka {lrrigation and Drainage canals | lirégation ard Drainage cznals | Irrigation aod Drainage canals  [Soit eresion control : 2,000 ha
8 - Main Jrrigation ;12 km - 5 canals (0.5 km each) house - Rehabititation of existing  jMain lrrigation :  5tkm | - Maln Jerigation: 11 km  [Improventent of trurk rura) mad | - Main lrrigation :  2km - Main Trrigation : 40 km - Irigution canals Rehabilitation of rural road
[ - Secondary  : Hkm - Supply of Low-lift pumps | - Re-excavation of canals canat sysiom for 24 ha Secondary ¢ 122km | - Scoondary $ 17 km Bigwa - Mkuyani : 37 km | - Secondary 1 10 ke - Secondary : 6% km Main & Secundary : 53km Miali - Langali : 15 km
Fl - Drainage ;12 km - Consluclivn of workshops | Irrigation canal @ 2 km - Construction of new canal |Drainage : 124km |- Drainage ldkm  |Storage godowns :1 | - Drainage 9km - Drainage 1 50 kma « Drainage camats  :28km langali - Nyangira :  5km
§ Heightening of Lower Ruva | - Training programimes o system for 176 ha Construction of basic sucial  JSorting amd packing facilities : 1 | - Intake Weir  : L=50m |Rehebilitation of rural road  [lotake Weir 11 no. Tmprovement of irrigation canals
1] NUWA intake wilibe required | farmers - Supply of machinery *|infrastnictures - Intake Facility - Morogoro - Kisaki - 140 km iRehabilitation of ruzal road 68 syslems : 170 km
for gravity izrigation. - Rehabilitation of Godown - Mvuha - site :t8%m  |Domestic piped water supply
Long Term National Plan
1. Autaining sell-sufficiency . @ = @ =28 @ N @ @ @ @ @ = o
z - |2 Increasing sgricultural diversification [S) < <> © [=) - < [ . [« o o @ _
H 3. Providing raw mzlesials for indusiry X X P X [ < (=] [ . < (=] [
B 4. Production for Expost X P ) X X < (=] [ Y H X [E)
§ ] 5. Deriving from livestock resources * X X X [) [ X e * X >
§ National Irrlgation Policy
g 1. Econumic viability - | . | B Lo .
& |2 State farm considered ending - - - - - - - — - o : -
2 3. State farm 1o inveslos or - - ' - - - - - - - - -
3 smallhokier's arganization o ; . - ,, -
& |4 New project to private sector X X X o X (=) =] ) pd < N (=] 3 X xR
E |5, Support o smaliholder =) @ [S]) X [ X [S) __ @ - = @ @
§ | 6_Swong requett by Fasmer's group [ @ < X x X < - < @ @
7. Independency from Gov. interventions (=] -] e X @ ~ = < < < el o
Project Ranking by 1S1D No.l Newly 1dentified No.5 Na.9 Newly Identified Newly Ideatified Newly ldentified No.s Newly Iemificd Wewly Identified No3
oul of § projects Mot yet inchided in the mnking oul of ¥ projects out of 9 projects ' out of 16 projecisin cut of 16 projects in
in Coasi Region Meorogero Reglon Morogoro Region
Weighted Sub-Tatal Scare i8 12 13 5 L5 i4 i6 18 12 13 2
Population Served X .
Estimated population in the arca 22,900 25,000 1,700 Nation] Youth Service 5,200 5,200 45,000 12.200 29,500 o 8,100 = 32,600
u Estimated papuletion deotity (no/km2) [ 250 150 X 15 - 15 140 . 150 i) | 160 166
E . |Accessibility :
§ §‘ Distance from national runk 1nad flan) $.5 10 10 (from Bagamoyo) ~ 01 €0 it . 3 {3km form eld 1runk) 119 . 95 34
g & | Rosd condition in the Atea Accessibility is hard in the low-|Access rad is bardly passable [Road from BIDP to site is vot{1he project area is located  |Secondary rural wads [Secondary rural wads Major nural road "Moroguro - jAccessibility of s project is (Oendition of the "Mkuytini - JAccess 1oad from Mvuha to the  {Read in meuntainous section
El lying arez for 2.5 ki in Qoend (it raley season. passable in rainy season. besides the Motugora - DSM (conneet the project ared & a (conncct the praject area a | Kisaki™ passes through the arca. {rather goad. Myuha® section Is serious in  |raject arca I3 4ot passedle in [of "MieH - Nyandira® is seriously
h scason. ‘The Ruvu river crossing by |Highway trunk rozd. Condition is smnk road. Condition is Howeves, bad road condition is rainy scasan. Mogazi ta Kisaki|rainy season. damaged. Section from Lasgali 1o
a ferny is 1equired. seriously bad in rainy season|scriously bud in rainy season. [a serious constrainl of the asea is 503 passable in rainy season. Nyandira is not passable by a jrep.
Weighted Sub-Tutal Score 18 17 0 10 5 5 12 is 9 7 2
Waler Resonrces The Ruvu river The Ruvat river The Ruvu river The Huw river The Ruvy viver ‘The Ravu Hrer Mainly depend on Rainfall The Mlali river The Mgeta river The Mvitha river The Mgeta river and
on following conditions on fellowing condition oa fellowing condition on following condition . o following condition on following condition un following condition Hydrological datz op the small seasonal rivers
- Construction of Dam(s) - Construction of Dam(s) - Construction of Damis) | - Construction of Dam(s) - Construction of - Construction of - Construction of Mgeta Dam | river is not available. and sirezms
5 - Improvement of Lower for the whole potential for the whole puleatial for the whole potential Kidurda Dam Ngerengere Dam Fuather study will be
z WUWA intake weir or area area area inevitable.
2 construction of new weir
% I - - — — 1 - - — — = N —— — - - — - - - -
g Water Quatity Suitable for iripation ‘Water quality of the Mkombezi  Suitable for Irrigation Sviteble for Figation Suitable for Irrigation Suitgble for Ireigation Suitable far lerigation Suitable for Irrigation Suitable for Hrrigation Suitable for luigation Suitable for Irrigation
o siver is ool suitable. : : :
3 v h - — - . — | S
& Soil Condition Suitable for Paddy Suitable tor Paddy Suitable far Paddy Suiteble for Paddy No data on suitability for | No data og seitability for Suitable for most cops Suitable for most crops Suiteblc for most crops Suitable for most craps Suitable far mast creps
o I ] ) ) cultivation cultivation excepl nonth part of Gomba
Easiness of project implementation On-going Preliminary plan Abondoned Abvndoned {po farming) | Preliminary plan B T’feli;ﬁ_iﬁ;; Ela.n Exigting, Existing Preliminary plag Preliminary plan Existing
Welghted Sub-Toial Score 16 15 15 15 15 15 13 17 16 [¢] 15
Eslimated Cast and Benelit . . )
¥ Total consuuction cost_ {million Tshs) 1,768 T2 265 | 540 25,949 3,529 5,192 752 1,725 5,534 4120 .
§ E. Cogst per hectares {6,000 Tshsha) 1,630 1442 1, 2,702 1,658 1,563 2,360 1,581 1,673 . L5BL 2060
§ 2| Bonefit per boclares(Tsha/ka) 4,854 5518 6,048 6,770 5,740 5,743 6,000 5,069 3073 3073 17,841
] - B/C Ratia 420 383 342 251 346 3.67 254 269 1.83 1.94 B.66
Welghted Sub-Tolsf Score 1% 21 21 12 17 17 12 4 12 id 28
u __Total Score 7L o 65 59 2 52 51 53 & 49 43 ) fa)
2 Comments - )
E]
3
-
m .
Priority Ar A B C B B B A c C N A
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Fig. G.2 (4) PRESENT CROPPING CALENDAR : ULUGURU WEST

Tempe °C: Jan. | Fcb. |'Mar. | Apr. | May [June [ July | Aug.| Sep. | OcL | Nov.t Dec.
33 | Meag Max. Tempegrature
3.2 /\ - [P D,

™ v
30 \\ 7
29 i \\ e T
28 - -]
27
26 e
25 -

Meany Max. [Tempgrature

23
22
21 b——s e

2 -. . T 7T | //

o N ot I

| N i
16 m N

15 L . -

mm 300 - Monthly Average

250 e
200 .
150
100

50

Present Cultivated Arca (22,000 ha)
1 T T T T ==

Fallow

Fallow

Fallow







NISVE ¥JATE NANY ¥EMCT THL NI LOAT0Ud ANV WY VA AISOJOUd /AANOANYIY / ONILSIXT 40 dVIA NOILVDOT €O '5i4

- 00t Y4 . Bupsixy  oneAl . opueyN BRI LT
- oSeIpA / TMOT - 00r'2 00+'Z pasodord  sBefiA a8z[iA oBuOIY 9T
{aoseas Aurel ur oqessed 10T) PROY - . cos pasodoid.  @yEalg Wi 1ZVs ST
peo - - O£z PRUODUBQY  93BALL] HAVL Pl
oar - - 00z pasodosg - o1ealy ODdVIS €L
.'.am - - - 0C0'P pasodolg  SwRAlLd wrey geusn - 7l
JAIg 3O Wred 30T - - oot POUCPURQY - O1RALI e eusnsrel 1T
eatid . - st peuopuEqy  oHgng _ wreg sSurunyely 01
ongng 2 8 ws'T Bunsixg  onqng alorg juewdoleaa voyeSwul oowmsey g
1walor e pauopEqy 0T SL 059 supsxg  otqrd wire ] uosd [moSuosry g
wotsuedxy - - s pascdory  eyeAld aEMEIN TN L
NeALL] - 3 09' Bupsivg - sRANg W BWEIZN G
10801/ mre ] pesedold - 0f 0oy Suusg D'V wred nmsnse DVd S
SISSRT[IA - o= 06€ + pesodoid  areAud C WREINAgEA AN b
AL - ¢ zl Sunsixy  ongng [00yRg Areplioosg nanY. '€
oq@.ﬂm - - 0LE'T Bunsivy  oygng alard uoneS] 9014198 [BUORIRN NATY T
1oafory/mze.] SEnsI Sl Q0TE 0TS Bugsg  orand ODIVN T
DAIESILI] DAIBALNS [EHUAIOG smeig dms . 51 U
UNADHT DIBIOY UI BAIY Wasald  -leumQ : . ON

7

E.amoo,@d
I i A AR TRE "
{{._.{e

UAMOT, NATY

o
vavﬂ..v

peoy w.mnonml/\,\

PR,

T .
\ . s

AR aara nAng

Soaﬁo?

sSuUninye 2

GE-6






TAlY 190(017 poesodolg

BOIY JENLOI0g

Syl
b

ANESET

TVEANLIADINOV H04 VIV TVIINALOL 40 AV NOILVIOT

ol oot : oret

VEIV LDAL0¥d GASO4d0dd NV INTNJOTIAYG o 3y
P ‘ot

~

DA T

AVATITY  paae
PYGTIOUY e

PUQI UMW [R0] e

pros L Pl

| | 5 .,_
i !
o
: 3
: b
\
Sl ey
G S\
- wnafh | N ./
1001014 UOHPTWI] eIoTN Aypﬁm TUGLUSTRURIA POUSITTRM
Loy

: 18044, SURIUAOIA rundnin
\l(/.\'/_r\. u\.. L TR \..-..\
TS,

., v 4
A2 \ ._ . .t
v /: i L

TG TATY TATY 30 AEPUNOE e +—a f [
T £ A3 soepy ‘ : = L, ~
fapxiny e @ i 1901014 UQIIRBLI] TYNAJN ; ) e
Ladctveet AR : . Ve
! i1 i & \l\.cL.U
AT <
A A TS N j :
A PRI~ , o— e 2
b s, - H K
T30]03g HONTI L] 9103 uaIaaN Y & %ﬁ
i G s AN
: 120l01 TUOWIORTUEy DOTsIo e - -
W pousIaEA - 10f0ld uonedL] RN
1
i
b
| |
100f0sd Juowdoasg , .
. uonedil] chowrdeg 5
. c@ o

-
-]
]

)

GE-7






D A N
Salaam L p— )
B Makurunge lrrigation
Project Area 0
o
To Bagamoyo
e agamoy

o

Bagamoyo Irrigation Development Project
PhdSC 1T Area (100 ha), Under Construction

Ruvu River

Kigongoni
Prison Farm

Private .

"
To Mlandizi
LIGEND

- 9\., River

" Road

: roposed Project Area
Proposed Project A

Main Canal
Secondary Canal

Lower Ruvu ==+ =—  Drainage Canal
Intake Weir

NUWA Intake H — e am i
I @ Pump Housc
' ﬁf/ J & Tond
ﬁ g / N/

Flg G5 (1) GENERAL LAYOUT MAP OF BAGAMOYO IRRIGATION DEVELOPMENT
AND MAKURUNGE IRRIGATION PROJECTS

GF8






0 Bayp 0 §
KEY MAP vfwﬂ’\‘i{\ moyo§
M E
%iomﬂ' Road”™ . 2
Morogoro - . ™)
Fis B /’”\ 7 Bagamoyo
Irrigation
Ny Project Area #
, “‘_,:-'—‘ - )\\B
S )
/{§/2/1/ 1 Lower Ruvu
[~ 5™~ ANuwa Intake
N ! 4 Ml—l
Co
A
e

\\Kitonga Village - _ | e

o

Potential Project Area
Pilot Farm Area
Secondary Canal
Ruvu Intake Weir
Low-lift Pump Site

' $
MO N
Q?Jéﬂ/ =

\\./\\"‘ﬂ

Fig. G.5 (2) GENERAL LAYOUT MAP OF THE LOW-LIFT PUMP IRRIGATION PROJECT

GF-9






~

Uttt

‘Lt&d‘du]

d

[ ™

4 k|

\ 3
yod
To Moro goro

LU UL Ly Existing djvke

Asphalt road

= Proposed field road

Existing field road

Lububolabalui, High land

Fig. G.5 (3)

~ ~ =~ — — 4= Existing drain-off channel
r ~ # - - Proposed drain-off channel
e — - Baisting irrigation c.hanncl
{—® —» Proposed irrigation channel

&=}  Imigalion water pump station

-up-l___r:-» Distribution point

(Source : Ruvu National Youth, Dar Es Salaam)

GENERAL LAYOUT MAP OF RUVU NATIONAL YOUTH
IRRIGATION PROJECT

GF- 10







SIOAMOUd NOILVDIFH] AAEONTHAON ANV
VANNGIY FHI A0 SVIN LNOAVIIVHINES () §'0 814

& |noseag Autey 10§ 2ol
. uonel 1] epunpry

IS Wie(y
2.133wRI38N] pasodoag

:

(= AN\ 9

23S Weg
epunpiyy pesodoid
e T

o \r\WQ\\\\\, | \_
o
= = N

aurT ABmiTey
[eue)) o5euTRI(]
Teve)) Apuooeg
| Teme] URIN
2Ly [ERUNOJ
BaTy TOLESTI]
peoy

24T

GE-11






\...\
~
o
£
TMOT % 35BIA
we

§| TETED SbpTRIC
j TeweD) Arepuodsg
Teue)) Ui
eIV [RNE2104
23Ty TOLTES ]
peoy

Joany]

AV

w

Ik

|5

A

4

P i
0IOS0ION O,

/17505

\@

~

B“mm wed
281 pesodoid
VS R

-,

dVIN AT

GF - 12






| KEY MAP

§ Morogoro

.. Exisitng Area
150 ha

{
\.

AMOYo g

Fig. G.5 (6)

Expansion Area
(250 h

To Morogoro

"~
L
\.\ ! J
S d
e o ',x’
h ™y i
" LEGEND
Efi ::>\_ River
_i == Road
! Existing Area
y
A Expansion Area
i
s Main Canal
—
Secondary Canal
— Drainage Canal
F N Intake Weir
LJf-ll—'J Culvert
f T
% [ e
- 0 h /
N 2 [
_ O{} —
2
\ d’%.

GENERAL LAYOUT MAP'OF
MLALI IRRIGATION PROJECT

GF- 13







Dar Es. -

-
Mlali Irrigation /)

Project Area % _.-'
SN U 5 / :
PR o
(/ f 7;
- N
g
,Jjj{b
Uluguru Mountain West

Project Area

Salaam r :- '/Sif \ .
, 4’/\’\ g '
éj/ [ 4&:\\ \L(\Z}m

Uluguru Mountain East
Project Area

LEGEND

Q.\/ - River

Road

Project Arca

Railway

Mgeta River
. S .
o . "Mgela [rrigation Project Area
-~ . ’0,;‘ et .
/ D \\_ /"\
{7 b T

Fig. G.5 (7)

GENERAL LAYOUT MAP OF ULUGURU MOUNTAIN
WEST AND EAST PROJECTS

GF - 14






uonpniysuo)) | EEEE

Aprug Al[1GIsEa]

Apmg Aupquseas-oL] L L0 OION

UOR2a1[0D BB [BIIS0ICIPAT] | umrum

| i

udiso(; pajre( : ESSSS

| 000'S LONRT L] BYNAIA UIR[] BI85 ¥
o | e S _ 000’91 1529 UTEUROIN INGRY[] €
m _ I m | R T T A AR 000’ 159 A UTEILTIOIN MUNSNIN T
_ ololg a8eyoed | LB R ) o0t voweS LU 1[R[IA 1
m m (eyyeaIy SULIEUIS JUImds]3Aaq Jo
| : wofory | yuapuadapuy jasford woediiig
| P | e CPoOns SWaY0G GROWERE]
; C aYAQ 10N3j0Ig poold
et o 086 wawdo@as uOREE U] cCAOWESRY |
, L ,
| N i
ﬁ T 2ol
| | | Cearon 3foq wopeBLLY
m _ S TS eSS R DD g A103UAIIEN PUE WEQ BRI
: ﬁ T : : o
. 1 7 OLIBUIS
rzzooc m R R SEUILTNE]N pUe Nc [BCoREN TAmy
Co NG AWIYTG EPURPLY
i _ [z oo IR awayog dung 1IT-107
: | G357 A AR, NN, . Awaydg oAcuredeq
P | w k@ uensaloig pooly
: e 3 NN L m\mmuuw : 005°01 uonES LI BPUNPLY ¢
,. = oge
00T QoA [PUOTEN NANY
. 05T uoneF iy aBunInyen, €
1 | g3 g P =) . .
Eo Tonton 3Tt JO BOISUIXE 00%'T vonedf dwnd 134-407 T
_ : W S _ 001’7 huswdoraas(g uoneSwa] okowreseg 1
: : {eyieary |

wafoid | 1oa(oxg uope3Lu] PRy e

WE( EpPRApTY

1 OLIBUOIS

_ wg | w | Mo _ wg | Wr | prE pUg st [t - “EN._EM. e - _ “reax

Tz | e |moz {me | mST L Mot ST | we | el [ail Wil | mel | we

mOEZﬂm A9 LOACOYd NOLLVOTNNI 4O ATNATHOS NOLLVINAWAIJINI GASOd0dd 9°O ‘313

GEF-15






APPENDIX-G

REFERENCE






LIST OF REFERENCE (i/2)

Neme of Dala / Documents

Year/Date of

Salaam 1988"

Boyce of Data / Avthor / Hemarks
Reporis / Publications Publisher Fubllcation
Apgriculural Satistics 1989 Bercsu of Statistics, President’s Office, Tune, 1992
Planning Commission
An catiing plan for ihe Development of the Ruvir  FAO Bxpanded Technical Assistance Jan., 1961
Basin Program No.1316
Basic Data, Agriculre & Livestock Sector Ministry of Agriculiure, Statistics Unit, May, 1992
1985/1985 - 1990/1891 Pianning & Marketing Division
Coast / Dar es Salaam Regions Water Master Cipa [/ CBA, Ministry of Water Energy Feb., 1979 Original
Plan , Summary Volume, Vol. A, A-1, A-2, B,  and Minerals
CandD
Coast Region Develpment Status Copy : 9 pages
Geological Map of Coast Region {Showing Ministry of Water, Energy end Minerals Bluc Print
‘Boreholes Drilled, Scale 1: 500,000}
Geological Map of Dar Es Salasm (Showing Ministry of Water, Energy and Minerals Biue Print
Boreheles Drilled, Scale 1: 75,000)
Geological Mep of Morogoro Region (Showing  Minisiy of Water, Enecgy and Minerals 1978 Blue Print
Boreholes Drilled from 1931 to Sep. 1978, Scale
1: 560,000)
Geological Map of Tanganyika (1/2,000,000) Geological Survey Depariment, Ministey 1955
. of Minecs and Commerce
Guidlines for Compiling Regional and District Forest and Beekeeping Division 1985
Afforestation Plans in Tanzania
Houschold Budget Survey 199192 Vol. 1 Dec., 1992
Ilydrologicat Yearbook 1966 - 1970 Minisiry of Water, Energy and Minerals
Hydrological Yearbook 1971 - 1980 Ministry of Water, Energy and Minerals
Instititional Responsibilities in Irrigation, Field ~ FAQ / UNDP, C.Chapman & E.H. Tane, 1590
Document No.13 (URT/86/012) . Masije, Ministry of Agriculure and
" Livestock Development
Instivntional Support for Irigation Dcveto?mem FAQ { UNDP, C.Chapman, Miristry of Sep., 1990
- Sraaltholder Irrigation Developiment Priorities  Agriculture and Livestock Development,
Tanzania, Field Document No.14 (URT/86/012) - Imigation Division
Integrated Development for Morogoro Region BHV, Ministry of Forcign Affaires, The 1915
: Hague, The Methertands
Living Conditions in Rural Areas of Morogoro Dec., 1992
Rigion
Long Term Perspective Plan 1981 - 2000 Ministry of Planning and Economic
Affsire
Master Plan for Morogoro Ministry of Land, Housing and Urban Mar., 1974
Development
Morogoro Region Five Year Development Plan qugo.ro Region Planning Commitee of Aug,, 984 Original 115 pages
1984/85-1988/89 Vol. 2 "Developemnt Esgperts
Prograrnmes and Identified Projecis”
National Accounts of Tanzania 1976 - 1991 Aug., 1992
Population Census Regional Profile "Dar Es Dec., 1990

GR-1



LIST OF REFERENCE (2/2)

Name of Dein { Documenls
Reports / PobHcallons

Souce of Pata / Auvlher /
Publisher

Year/Dale of
Publicalion

Remarks

Popuiation Census Regional Profile "Morogoro
1988"

[Jec., 1940

Proposal on Ivigation Development  COAST
REGION
Five Year Plan 1986/87 - 1990/81

Rodgers L. Ishengoma

Copy : 20 pages

Report of the French Technicat Mission for the
Development of the Ruva Basin

Sogreah

1962

Ruvu Basin Present Irrigation Schemes and
Future Development

Typeseript 2 pages

Survey of Large Scale Farming Report Tanzania
Mainkand 1987/88

Burezu of Statistics, President’s Office,
Planning Commissiop

BPec,, 1990

Tanzania Vegetation Cover Types

The United Republic oi; Tanzania

1984

Map on a scale of 1: 2,600,000

The Five Year Union Development Plan 1988/
89- 1592/93
Agricaltural Sector (Abstract)

Unofficial Translation from the Swahili vession

Trez Planting in Tanzania : a Yoice from
Villagers

Forest Division

1983

Trees for Village Forest

Foresi Brivision

1984

GR-2



~ APPENDIX-H

 FLOOD CONTROL PLAN






PRESENT SITUATION OF RUVU RIVER SYSTEM .....0ooivviinincvireoneens H--

1
1.1  Characteristics of Rivers in the Study Area......... PO TR H-1
1.2 Major Rivers and Their Longitudinal Profiles ......... s et H- 1
1.3 Existing Reparian Structures and Water Uses ... H-1
FLOOD CHARACTERISTICS OF THE RUVU RIVER ............ e———— H- 3
2.1 Previous Large-Scale Floods ........ e eeeaiaann e . H- 3
2.2 Flood Characteristics in 1973.......ccoveeeni.. s s H- 4
2.3 " Present Flow Capacity of the Ruvu River........ccoooooii. TR H- 5
FLOOD SURVEY ..0eiiuiieis e le i tenit e e nb b e s in s e e e H- 6
3.1 Purposes, Survey Area and Questionnaire .............. TR UTE TS UU TS H- 6
3.2 FIOOG PrOME ATC8.....vverieiiieeesisesireesseesssasesssssasasessseensesanssnens H- 6
3.3 Flood Damage and Benefit........cc...ocvueeen. e e H- 8
. INUNDATION ANALYSIS L et eeienneenniisnsaen e RPN H- 9
4.1 MEHhOAOIOZY vt evevereresreriaseteiinannesesesenessasansassesesssessssensassises H- 9
4.2 ‘Topographic Maps and Cross Sectional Sﬁrvey.... e s H-10
43 Tide Effect....cocivnnee. SRS SOV R URU ORI PP RSP H- 10
4.4 Non-uniform Flow Analysis.........cooviiiiiii H-12
FLOOD CONTROL PLAN FOR IRRIGATION DEVELOPMENT ................ H-14
5.1 Flood CONTOLPIED...........ovreeeseeisseeeeeessiesee et nanenes H- 14
5.2 Planning of Flood Comtrol FACIHES «..vvvvreeeeerrereeeeeresereeseineanireaan, H- 16
5.3 Design High WALET LeVEl.oviiuiiiiiiiieeesreirasieseaesesnesseee e e seeenens H-17
PRELIMINARY DESIGN AND COST ESTIMATE OF FLOOD CONTROL
WORKS.L.iovoecncenens SRR OOV OUPRPOPOTRRTOS H-17
6.1 - Irrigation Priojects Requiring Flood Control Works........ccooeviiiiiiiiiinn, H- 17
6.2 Flood Control Plan for the Proposed Trrigation Project..........vvcevvnrnes H-18
6.3 Quantity of Flood Control Work for Trrigation Project ..............oceeeeeen. H-19
6.4 Implementation Plan of Flood Control WOrks.......ooveveeiiiinn, H-20
6.5 COSEESHMAIE ..eevvevvissvrerereeeesansbneanraersnannnsaersanoernennenenaaeanns H-20



List_of Tabl

Table No. Title ' - Page
Table H.1  Existing Water Rights in the BaSin.....oveeseerveeeueeeereoneereerienssrens HT - 1
Table H.2 Summary of Water _Exiraction FrOM RIVETS.ueneeeeeeeeeeesiunerians frae HT- 3
Table H.3 Summary OF WaALEr 1SSt s rrreriin e erireraera s ras HT- 3
Table H4 =~ Low Water Channel Flow Capacity in the Lower Ruvu Flood Plain...... HT - 4
Table H.5  Flood Plain of LOWET RUVI.....c.ocuicviiirieiariiiniienine e, HT - 4
Table H.6  Tide Level Observation at Mbegani.......ccoiviiiiiniciiniiicininn HT- 5
Table H7  Results of Flood Routine Analysis.................. cveivrereeieraneenes s HT - 8
Table H.8 Surhmary of Flood Control Works for Irrigation Projects.......... reeeen HT- 8
Table H.9 Breakdown of Construction Cost of Flood Control Work for
- Bagamoyo Irrigation Development Project (Development Scenario-1)... HT - 9

Table H.10 * Breakdown of Construction Cost of Flood Control Work for

Low-Lift Pump Irrigation Project (Development Scenario-1) ............ HT -10
Table H.11 Breakdown of Construction Cost of Flood Control Work for

Makurunge Irrigation Project G)evélopment Scenario-1)........... e HT - 11
Table H.12 Breakdown Construction Cost of Flood Control Work for Ruvu

National Youth Irrigation Project (Development Scenario-1)............. HT - 12
Table H.13  Breakdown of Cbnstructi_on Cost of Fiood Control Work for o .

Kidunda Irrigation Project (Development Scenario-1) .........coivninis JHT- 13
Table H.14  Annual Disbursement Schedule for Construction Cost of Flood Control

WOTK 1. cvt ettt eteeteseetesssbeseesesaesreenseeaensanenne e ST HT - 14

H - (ii)



Fig. No. Title Page
Fig. H.1 ©  Ruvu River Drainage System .........coooeviniiiinnn. HF- 1
Fig. H.2 Longitudinél Profiles of Major REVETS vavrieeiiiiinenricrerceciniine e HF- 6
Fig. H.3 Hydrograph of Flood in April/May 1973, HF- 9
Fig. H4 Gauging Stations and Floodplain in the Basin.............c.c.oooiin, HF - 10
Fig. H.5 Low Water Channel Flow Capacity in the Lower Ruvu Flood Plain.....HF - 11
Fig. IL6 Location of Flood Survey ......c....ccooviininnn. e re e USOTON JHF - 12
Fig. 1.7 Flood Plain Characteristics of Lower Ruvu..........ooon, HEF - 13
Fig. H.8 Tide Observation at Mbegani..........covvvveerenicineisininsecsinninninn o HE - 14
Fig. H9  Tide Level 1993 at Dar Es Salaam and Mbegani...........vecvcrrivenenn. HEF - 15
Fig. H.10  Flood Water Level at Lower Ruvu ..., HF- 16
Fig. H11  Flood Risk Map...oooi, HE- 17
Fig. H.12  Flood Discharge Estimated by Storage Function Method

in case of with Kidunda Dam (..., HF - 18
Fig. H.I3  Typical Drainage SIHICes....cocovimmimimmmnirnenns HF - 19
Fig. H.14  Implementation Schedule of Flood Control Works for Irrigation Project

by Development SCenario.........eveimecniminiiiiiii. HF - 20

H - (iii)






APPENDIX - H
FLOOD CONTROIL PLAN

1. PRESENT SITUATION OF RUVU RIVER SYSTEM
1.1 Characteristics of Rivers in the Study Area

All rivers in the Ruvu River basin are primitive and minor artificial works are provided mainly
for the river crossing and water supply.

Except for the Uluguru Mountains area, the river slope is gentle and the extent of variation
between high and low flows are so large that the rivers change their flowmg channel at every
flood causing the bank slope erosion.

i.2  Major Rivers and Their Longltudmal Proﬁles

The basin can be divided into 4 sub-basins, namely the Upper Ruvu, Mgeta, Ngerengcre and
Lower Ruva. The about 370 km long mainstream of the Ruvu covers a catchment area of about
18,000 km?2, and its major tributaries are the Mgeta and Ngerengere Rivers. Their river
systems are shown in Fig, FL.1.

Longitudinal profiles of the major rivers with a river length of more than 20 km on the
topographic maps ata scale of 1 to 50,000 are shown in Fig. H.2. According to these
longitudinal profiles, most of the rivers have the gentle slope of less than 1% up to an altitude
of about 200 m to 500 m. It deems that the rivers have been meandered tremendously by the
large-scale floods. This is understandable through the comparison of the latest aerial photos and
the topographic maps at a scale of 1 to 50,000 produced from the previous photos. The
longitudinal river profiles are prepared based on the latest version of topographic maps.

1.3  Existing Reparian Structures and Water Uses
1.3.1 Land use

In the Study Area most peop]e scttle at the eastern foot of the Uluguru Mountains, Morogoro
Municipality in the Study Area located north of the Ulugaru Mountains, and along the district
roads on right bank side of lower Ruvu. Villages are scattered in the gently rolling hills in the
central part of the Study Area. There are three major areas defined as the forest reserve areas in
the Uluguru Mountains and in the right and left banks of the lower Ruvu. Less development
was made previously in ‘the basm and it hdd been unl:zed mainly by 51sal estates but most of
them stopped their operatxon

1 3. 2 Repartan structures

Because of the aforesaid less development there are only minor rlver-related works in the Ruvu
River basin, such as river slope protection, short-cut and diversion works. The major river-
related works are as follows;



Water Supply
NUWA's Upper Ruvu Intake :  Ruvu River
NUWA's Lower Ruve Intake : - Ruva River
Morogoro Water Supply (Mindu Dam) :  Ngerengere River

Frrigation Intakes
(reférred to in the next paragraph)

River Crossing Structures

- Ferry ' .
Kikongoni ferry: :  Ruvu River
- National highway :
CST-1: Dar Es Salaam - Chalinze

Morogoro Road Bridge : Ruvu River (Steel Truss, 3 spans, 103.5 m long)
- (There are other many. small span RC bridges and culvert) .
CST-2: Chalinze to Morogoro boarder

Bridge for Morogoro Road : 'Ngerengere River (Steel Girder, 1 span, 13.85 m long)
MOR-1 : Morogoro Region bearder to Morogoro : '

Morogoro Road Bridge : Ngerengere River (Steel Girder, 1 span, 23.87 m long)

Bridge for Morogoro Road : " Musa River (RC, 3 spans, 14,95 m long)
MOR-2 : Mikumi junction to Morogoro

Bridge for Mikumi Road - - ¢ Ngerengere River (RC girder, 1 span, 13.72 m long)
(There are many other small colverts on tributaries.) _
MOR-3 : Morogoro to Dodoma boarder

Bridge for Dodoma Road . : -Ngerengere River (RC pirder, 1 span, 20.36 m long)

(Theré are many other $mall culverts on tributaries.) : '
District Roads _ \

Kibungo Bridge . Ruvu River

{There are other smalk bridge culverts on tributarics.)

1.3.3 Waier use

(1) Water ncht ‘ '

The Water Utilization Act of 1974 and amended Watcr Utlhzatlon Act of 1981 ‘which were
- enacted by the Tanzanian Government, control the utilization of water resources. According to
the Declaration of Water Basins.on January 13, 1989, the Ruvu River basin belongs to the
Ruvu/Wami River Basin. The basin board of the Ruvu/Wami Basin has not yet been
established at present. Therefore, the water nght in the basin is managed by the office of
Principal Water Officer . - :

According to the office of Principal Water Officer, there are 115 water rights granted in the
Ruvu River basin as shown in Table H.1. No monitoring works of granted water rights were
done, and there are many grantees who are not extracting the river water, such as sisal estates
which are not functioning. In addition, many people who are not regxstercd in the water office
are extracting or polluting the river water at present.

(2) Waler use
The maximum extraction discharge of water right grantees is estimated at 9.4 m3/sec and the
sources and purposes of their water was are summarized in Tables H.2 and H.3, re_spec_:tl_vely.
The main water user is NUWA, being entitled to extract the maximum water of 4.2 m3/sec,
which is equivalent to 45 % of the total water amount of granted water rights in the basin.



There are several irrigation projects in the Study Arca. However, the most of these projects are
not functioning well at present because of insufficient fund or poor operation activity, They are
as follows;

Milali Irrigation Project

Bagamoyo Irrigation Development Project
Sugarcane Breeding Station

Kitangali Seed Farm

United Farming Co., Ltd.

NFCQ Farms (Dakawa and Ruvu)

Estates (Msolwa and Patel)

Ruvu National Youth Service Farm _
Prison Farms (Kikongoni, Mbigili and Idete)

i

1.3.4 Salt water intrusion

According to the tide observation at Mbegani by the Study Team in April and May 1993, the
spring high tide rises to 2.3 m, while the ground elevation at the BIDP farm is estimated at 2.3
to 2.5 m. Therefore, downstream part of the BIDP farm would be submerged by the spring
‘high tide. But the electrical conductivity (EC) at BIDP pumping station showed around 350
uS/cm, or equivalent to 225 mg/litre of total soluble salts (T'SS), implying no significant salt
intrusion thereat. The effect of high tide level at the river mouth seems to be considerably
diminished at the BIDP site, about 24 km upstream of the river mouth with mangrove forest.
Besides, it stops perfectly by the fixed weir of NUWA's Lower Ruvu intake which has a crest
elevation of about 3.27 m. Hence, the salt water intrusion would not influence on the proposed
agricultural devclopment area.

On the other hand, the water of the Msumbiji River shows high concentration of salinity (EC
ranging between 1,500 and 2,100 uS/cm was observed in October, 1993). This phenomena
might be caused by the salinity of ground water in the tributaries of the lower Ruvu left bank
side. The same phenomena occurs at Pangani Dam (EC at 3,635 uS/cm in October, 1993) on
the tributary of the lower Ruvu right bank side.

Based on these observaiions, it is possible to conclude that salt water intrusion is not a critical
problem for water resources development, such as irrigation and domestic water supply, in
lower reach upstream of the BIDP farm. But careful consideration needs to taken for water
utilization in tributaries of lower reach of the Ruvu River because concerning their salinity.

2" FLOOD CHARACTERISTICS OF THE RUVU RIVER
2.1 - Previous Large-Scale Floods
2.1.1 'Flo.o:d peak discharge

" According to the Hydrological Yearbooks and gauge records published by MWEM, the Ruvu
River at gauging stations TH8 (Morogoro Road Bridge) marked the following large scale floods
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after 1965, which were estimated to be mostly over 500 m3/sec based on the rating curve newly

constructed by the Study Team,;

Year Month Estimated Discharge (m3/sec)
1967 Decembes 720 ( 589)
1968 April “975 (0 754)
1973 May 433 ( 637)
1974 May 513 (. 835)
1978 December 611 ( 602)

- 1979 April 2001 (1,094)
1984 June 604 . ( 852)
1990 April na.  ( 693)
1993 April na,  ( 820)

Note:  Number shown in above parentheses is the peak dlscharge esumated by the rating

curves revised by the Study Team and through ficld interviews by the Study Team.

2.1.2 Specific peak discharge of flood

As described in Appendix-C of this Supporting Report, the average runoff coefficients in the
mountainous area of the basin are more than 50 %, but it becomes very low in the lower reach.
The gauging station 1H8 shows a runoff coefficient of about 12 %. Specific peak discharges
of the maximum floods at the gauging stations in the lower Ruvu are very low as shown below;

Stalion Maximum Cteager‘s

Catchment Specific Dis(:ha:ge
No. Area km?)  Q@m3/Sec) F(m3/sec/km?) C *
1HB2 85 10 0.117 3,51
1H5 420 157 0.374 6.35
1HB1 263 251 0.053 (.73
~1HAS 1,646 54 0.033 - 0.60
1HAI1S 2,370 156 0.066 1.48
1HA1 2,840 63 0.022 0.55
1H10 5,870 - 8717 0.149 5.73
1H3 - 6,697 699 0.104 4,34
1H8 - 15,190 1,094 0.072 5.04
Note : * ;

; Creages's cocffimem estimated by the followmg Creager's equation;

F =46 C-A (0.894X - 1)

X=A-0.048

where, F : specific discharge (fcel3lsec)
C : creager's C value
A : catchment area (square. miles)

2.2 Flood Characteristics in 1973

2.2.1 Peak flood d:scharges

In order to analyze the flood characteristics of the Ruva Rlvcr the ﬂood in 1973 on 'which thc
complete hydrological data at 1HS, 1H10, 1HA1A and 1H8 are available, is selected to
compare the hydrographs observed. The peak dlscharge and catchment area of each gauging
station are as follows;
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Station  Name Catchment Peak Dlscharge Specific Discharge

No. ' ' Arcalkm?) (m3/sec) { m3/sec)
1H5 Kibungo = 473 17 0.361
. 1H10 . Mikula 5,870 646 0.110
1HA1A  Utari Bridge . ' 2,840 61 0.022
- 1H8 Morogoro Road Bndge 15,190 637 L 0.042

2.2.2 Hydrographs of gauging stations

Based on the mean daily discharge estimated by the stage-discharge rating curve revised by the
Study Team, each hydrograph is plotted as shown in Fig. H.3, which show that:

- Peak discharge was cut between 1H10 (646 m3/sec) and 1H8 (637 m3/sec).
- Rccedmg slope of the hydrograph at TH10 is slightly steeper than that at 1HS.

Referring to the peak discharges and rec‘edmg slopes of hydrographs at 1H10 and 1HS as well
as the topographic condition, it is understood that floodplain along the Ruvu River between
1H10 and 1H8 functions as a retarding basin. The natural retarding basins in the Study Area
were identified in the other areas based on the existing topographic maps and field
reconnaissance. They are, shown in Fig. H.4 and summarized below;

- Kidunda Plain  : area along the Ruvu River between the proposed Kidunda dam
site and confluence with the Ngerengere River
- Mgeta Plain : area along the Mgeta River between the proposed Kidunda
' reservoir and Kisaki

Ngerengere Plain : "aréa along the Ngerengere River ‘between the proposed
L - Ngerengere dam and Ngerengere town
Morogoro Plain © : area along the Ngerengere River near Morogoro municipality

2.3 Present Flow Capacity of the Ruvu River
2.3.1 Flow capacity

The present flow capacity of river channel was estimated in order to clarify the full bank flow
capacity of low water channels in the lower Ruvu. The estimation was made applylng the water
level to the stage-discharge rating curves at the gauging stations and by means of the non-
uniform flow analysis for the lower Ruvu.

2.3.2 Flow capacity of Lower Reaches of the Ruvu

- The flow capacity of low water channel in the lower Ruvu floodplain was estimated through the
non-uniform flow analysis. The non-uniform flow analysis is described in the succeeding
~ Section of this Appendix-H. As a result of the estimation, the low water channel capacity in the
" reach varies between less than 100 m3/sec near the Kikongoni ferry site and 300 m3/sec near
the Morogoro Road Bridge. They are shown in Table H.3 and Fig. H.5.
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2,3.3 Flow mpacmes at gaugmg statmns

The hydrologlcal Section of MWEM is carrying out the daschargc measurement at each stream
gauging station to determine and modify the rating curves periodically. The Study Team
performed the cross sectional survey at seven (7) stream gauging stations. Based on these HvQ
rating curves and cross sectional survey results, the full bdnk flow’ capacny at each gaugmg
station was estimated as shown in the following table;

Station. No. Name of Station River Water Depth - Bankful Discharge

(m) (m3/sec)
- Cross sectional survey and discharge measurement results
1H8 Morogoro Road Bridge " Ruvu 4.5 50.0
Mafisi new gauging station Ruvu 4,0 40 - 60
1H3A . Kidunda ... Ruvu _ 5.0 150 - 200
1H5 Kibungo Ruvu 8.0 ‘ 1,000
1HA1 Utari Bridge - © ‘Ngerengere 75 - . 50-70
1HB2 Mgeta Mgeta 35 150
Dutumi ~ New gauging station | Mgeta 45 100
- Discharge measurement resulls ' ' I
1Hi0 Mikula Ruva -~ > 8.0 3600 -
1HB1 Kisaki - Mgeta ‘ C

3 FLOOD SURVEY
3.1 Purposes, Survey Area and Questionnaire

In order to confirm location of ﬂoodmg, ﬂoodmg pattcms and scale of flood damagcs the
flood damage survey was executed. Based on the topographic map at a scale.of 1 to 50, 000,
the survey area was selected in places where there seemed to be a possxblhty of flooding along
the rivers and where people lived. The survey areas were selected mainly in the lower Ruvu
floodplain. The questionnaire sheet for the flood survey was prepared by the Study Team to
interview to the local inhabitants. The questionnaire consists of the record of previous floods,
duration of inundation, damages of floods especialty to agncultural products and households
The locations of the flood survey are shown in Fig. H.6.

3.2 Flood Prone Area
3.2.1 Lower Ruvu fioodplain

As shown in Table H.4 and Fig. H.7, it is clear that the width of the floodplain is 6 km just
upstream of the estuary and then it is gradually narrowed to 1.7 km at Mafisi. Thereafter, it is
widened at the confluences with the tributaries such as the Vianzi, Usigwa, Mkombezi, Mbiki,
Misua and Dutumi on the left bank side and the Ngarengere and Dundanguru (Kitomondo) on
the right bank mde :

The river course between the estuary and Maﬁ31 is about 84 km, but the meandcrmg low water
channel in this area has a length of 156 km. Thus, the low water channel meanders in‘a range
of 600 m to 1,500 m width. In the lower reach below the NUWA's Lower Ruvu Intake,
several times of change might take place in the river course, and many old river courses created
oxbow lakes. The bottlenecks of the Ruvu River were identified at the following sections;
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i) ' Railway bridge with 7 bridges and 5 culverts, |
i) Morogoro Road Bridge with 1 bridge and 10 culverts, and
iii) Kivukoni ferry and road connecting Bagamoyo and Msata with 9 bridges.

3.2.2 Life of mhabntant in the ﬂood prone area

People I1vmg along the Ruvu and other rivers know how to reduce the flood damages through
their previous experience as mentioned below:

- houses are built in high or elevated land
- cultivation areas in the flood prone area are given less input before the ramy season.
- in the cultivation areas only the workmg shelters are built.

During the rainy season from March to May, people plant paddy at their own risk. If & b1g
flood submerging the growing paddy takes place, they get no gains. If the flood does not
exceed the top of paddy stem, on the other hand, they can gain more yield than that in the year
with no flood. Even if all the planted paddy is damaged, after lowering of the inundation
peasants start seeding maize and can get more yield than that in the year -with no flood.

Accordmg to the interview to the local 1nhab1tants the Bagamoyo Irrigation Development
Project (BIDP) farm was submerged to a depth of about 1 m due to the flood in April/May
1993, Therefore the planted paddy in March/April was completely damaged, but after the flood
passed away they tried the second cultivation. Consequently, they could harvest a maximum
yield of 8 ton/ha, which is around 50 % higher than the normal yield in September 1993. The
similar practice was observed in peasants who were cultivating the floodplain where they could
produce hlgher yield of maize or vegetables through cultivation after the flood in April/May.

"3.2,.3 .Flood‘ course survey

It is found out that through the field investigation that there is no significant sand or silt
- sedimentation in the Ruvu floodplain. As shown in th_e topographic maps at a scale of 1 to
50,000, there are many ponds for storing the flood water in the floodplain, some of which are
disconnected with the Ruvu after the peak rainy season. They are mainly located along the
tributaries in the floodplain such as the Msmbiji and Dutumi Rivers. :

The Msumbiji River is conveying water from the Mbiki and Mkombezi, pining to the Ruvu
River at a location of 2.5 km downstream of the NUWA's Lower Ruvu intake. During the
flood it functions as a part of Ruvu River channel or high water channel. The Msumbiji River
channel keeps the water which is poured by the flood in the Ruvu River and receiving the
ground water coming from the Mbiki and Mkombezi through the hills of Challinze. Its
streamflow was roughly estimated at 20 lit./sec in the vicinity of Migude in October 1993, But
the upper end of the present Msumbiji near Kitonga has no flow and no channel connected with
- the Ravu is seen in the topographlc maps at a scale of 1 to 50, 000

‘The electrical conducuvuy (EC) of the Msumbiji is as hlgh as 1 500 to 2,000 pS/cm as
compared with that of the Ruvu River near Kitonga which shows a EC of 250 uS/cm. There is

H-7



ong pumping station to supply water to the refugee camp of UNHCR in Kitonga. This means
that the water source of the present flow in the Msumbiji dose not _reg:é:iye‘ water from the Ruvu -
and that the Msumbiji functions as a part of channel of the Ruvu during the flood.

The Lake angomori exsists on the Dutumi River at the toe of Kwala hill. The Dutumi River
channel was disconnected with Ruvu during the low water stage and the stored water shows
EC values similar to that of the Ruvu. It is pumped to Kwala Town for domestic water supply

under MWEM.

3.2.4 Flood marks

The flood water level of the April/May 1993 flood and the road surface elevation at the
aforesaid three bottleneck sections were surveyed by the Study Team during the Phase 1 Field
Work as follows;

Cross.  Name . Flood Lowesl Elevatmn Lowest Eleation of

Section “of Mark ) of Bridge ‘Road Surface
Mo, Location {El. m) {EL, m) L (EBLm)
2B Bagamoyo/ 2.50 4.0 _ 2.39 (at ferry sitc)
Msata Road 3.28
7B Morogoro 1885 . 20. 50 {at Ruvu) 19. 68
Road {upstream) - 19.86 {at culvert)
108 Railway 2175 - - 2875 28.52
Bridge

3.2.5 Inundation area in April 1993 Ficod

A big flood occured in April 1993 during the period when the Study Team was in Tanzania.
According to the Study Team's field inspection, the inundation area of the flood showed the
same tendency as the other previous floods in terms of the flooding area. The maximum water
level reached to 1 m below the Morogoro Road Bridge at 1H8, and 0.8 m below the floor of
intake pumping station at the NUWA's Lower Ruvu intake site, which was about 1.5 m below
the water level of the 1979 Flood. The paddy field of Bagamoyo In-igati_on'Development
Project was submerged by 1 m and also the ferry service at Kikongoni was suspended.

3.3 Flood Damage and Benefit
3.3.1 Identified flood damage and benefit

According to the flood survey, the ﬂood damages in the Ruvu River basin are categorlzed as
follows ;

1) partial or perfect damage to planned paddy, which is seeded for the perlod from
January to March, :

2) damage to field shelter for the fleld work of pcasants and :

3) indirect damage such as increase of prices of goods coming from outside village,
less opportunity to communicate with other villages/towns. '
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On the other hand, flood benefits were also observed in the Study Area. They are increase of
production yield of maize which are planted after damaged paddy cultivation, increase of prices
of charcoal and fruits if they can be transported during the flood. The flood supply the nutrition
for maintaining the land productivity of inundation area so that less fertilizer is used for
cultivation.

These flood damages and benefits are mostly' of agricultural costs, and other factors are

relatively small. Therefore their estimation was based on the production unit costs or prices

 which were estimated by the Ministry of Agriculture in the "Basic Data Agriculture and
- Livestock Sector 1986/87- 1991/92".

3.3.2 Agrlcultural flood damage and benefnt

According to the aforesaid basic data, unit costs of paddy cultivation by typical small holders at
lowland in the Coast Region are as follows;

Seed : 760 Sh./ha
Tools 427 Sh./ha
Labor input S
Land preparation : 50 man-day/ha
Planting : 15 man-day/ha

Weeding " 60 man-day/ha

Based on the ﬁci_d intefview, the maximum cost for construction of shelter for the field works is
estimated at Sh. 5,000 and damage of household per family costs Sh. 10,000.

The benefit to be accrued from increase of production is estimated at the farm gate unit price of
maize of 13.00 Sh./kg in official price and 16 Sh/kg in open market price in case of the medium
technology and medium area. '

The results of flood survey are shown in Volume IV: Data Book.

4. INUNDATION ANALYSIS
4.1 Methodology

The inundation analysis was made to confirm the present situation of flooding and to estimate
the design water levels required for planning the flood control works, such as digging low
water channel, construction of flood dike.

'There are many methods for mundanon analysis, which are mainly classified into the following
three methods _

- Non umform ﬂow analy31s usmg a constant ﬂood dlscharge

- Unsteady flow analysis using the changing dlscharge time by time, whwh can represent
the dctual flooding situation. .

- Hydrauhc model test by constant Chscharge or typical ﬂoodmg pattern.
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Among these methods, simplified non-uniform tiethod is adopted in' this Study, since the
Study is at a level of the master plan and the Study Area has not been much devcloped or not
densely inhabited in the floodplain.

In order to confirm the flow capacity of existing low water channel, the spring tide level is used
as the starting sea water level is used in order to find out the bdnkfull dlscharge for all the river
Cross qecttons : :

The inundation analysis of high runoff is made on the peak discharges of previous major floods
and peak discharges of 5, 10, 20, 50 and 100-year probable discharges at the gauging station
1HS8. The coefficient of roughness in low and high water channels are decided based on the
previous flood marks. '

4.2 Topographic Maps and Cross Sectional Survey

The topographic maps at a scale of 1 to 50,000, prepared by the Survey of Tanzania for the
period from 1954 to 1981 cover the whole Study Area. In addition, the cross sectional survey
along lower reach of the Ruvu River was executed by the Study Team in 1993, The Study
Team performed the topographic survey for the Study including cross sectional survey 1) along
the lower reach of Ruvu River between the river mouth and Mafisi, 2) at the prospective five
dam sites, and 3) at seven stream gauging stations including the new stations. The cross
sectional survey along the Ruvu River was carried out to clarify the innundation area of lower
reach of the Ruvu River which has the high potential of irrigation development. These cross
sectional survey results were used for the analysis of flooding in the lower Ruvu as described
below.

According to these maps 'and'sun'rey results, the flood prone-areaé along the Ruvu,- Ngeréngeré
and Mgeta Rivers are clearly identified as swamp area where a few villages are plotted on the
maps. These are shown in Fig. H.10 and they functions as a retarding basin for the flood.

In the lower Ruvu where the river cross sectional survey was performed by the Study Team,
the flood prone areas spread along the river with 5 km wide on average in the alluvial plain. The
flood prone areas is little developed and they are used mainly by small-scale peasants as
cultivation field where they seed rice and maize during the wet and dry seasons, respectively.

4.3 Tide Effect
4.3.1 General

The water level and discharge in the lower Ruvu, especially nedr its river mouth, are affected by
the movement of sea water level. Sometimes the flow direction of the river changes because of
the tide level at the lowermost reach. Regarding the inundation analysxs for the tide-affected
reaches, the tide level is an important factor for determination of the flood water levels. It is
worked out applying the National Land Survey Datum, which is the mean sea water level at
Tanga, located about 150 km north of the Ruvu River mouth. - -
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4.3.2 Tide level observation

In order to define 1) the mean sea water level to compare with the National Land Survey Datum
and 2) high water level during the flood for the innundation analysis, the Study Team
performed the tide level observatmn for the period from April 20 to May 20, 1993.

The tide gauge was installed on the pier of Mbcgam Flsherles Developmcnt Center(MFDC)

Ministry of Land, Natural Resources, Tourism and Environment. The MFDC is located 8 km
southeast of Bagamoyo town or 15 km from the Ruvu River mouth. The site was selected in
consideration of the sustainability of the observation and maintenance of the gauge, even
though it is rather far from the river mouth. The observation was assisted by the staff of
Nautical Science Department of MFDC., The observation was continued by the Department,

4.3.3 Obser vatlon reSuits

. 'Thc hourly sea water levels by gauge reading are tabulated and plotted in Table H.6 and Fig.
H.8, respectively. Referring to the tide tables in 1993, published by the Tanzania Harbor
Authority, the high and low tide levels at the observed Mbegani and Dar Es Salaam Port are
compared as shown in Fig. H.9. '

4.3.4 Tide analysis

(1) . Gauge datum and natlonal ]and survey datum

_Thc National Land Survey datum is applied to the cross sectional survey conducted in the Phase
1 Study. The gauge datum, gauge reading at 0.00 m, was surveyed by the Surveyor of the
Study Team connecting one of bench mark set for the river cross sectional survey with the
gauge. It is found out that the tide gauge datum is -2.34 m by the National Land Survey Datum,
This means that the National Land Survey Datum is eqmvalent t0 234 m of the tide gauge
datum.. :

(2) Mean sea water level at Mbegani

Based on the observation record, the mean sea water level durmg the observation period of
April 20 to May 20, 1993 is calculated at 2.41 m by the gange datam which is equivalent to
10.07 m on the National Land Survey Datum. Other tide levels are shown below,

Sea Water Level Gauge Datum{m) NLS Datum(m)

- Spring HWL 4.65 231

- Neap HWL 4.32 1.98
-MWL - - 241 0.07

- Neap LWL 0.56 -178
- Spring LWL . (.30 -2.14

According to the Chart, the mean high level and low level of spring and neap tides at
Bagamo_yo, Dar Es Salaam and Zanzibar ports are shown below;



Loc'mon ' Mean HWI, Mean LWL

Spring Neap. Spring Neap
Bagamoyo : 411 ' 2.90 0.34 1.55
Dar Es Salaam 3.20 2.07 0.12 0.98
Zanzibar 393 2.74 : 0.18 1.46

Note : based on chart datem in meter

According to the Tanzania Harbor Authority, the water level in the Tide Table 1993 is based on
the Chart Datum and the Chart Datum is 1.83 m below National Land Survey Datum. Then our
calculation results show that the mean sea water level at Dar Es Salaam Port.is 1.54 m by the
‘Chart Datum. Applying these information and data on the tide level of Dar Es Salaam Port, the
observation results are analyzed on its specific tide levels.

(3) HWL of spring tide :

As the usual practice for the non-uniform flow analysis, the startmg sea water levci is selected
to be high water level of spring tide. For the preliminary estimation of flow capacity of existing
river channel, the sea water level for non-uniform flow analysis is set at 2.31 m. '

4.4  Non-uniform Flow Analysis

Based on the cross sectional survey conducted by the Study Team in 1993 and the 5, 10, 20,

50 and 100-year probable floods at the stream gauging station 1HS, discussed in Appendix-C
of this Supporting Report, the flood water levels along the lower Ruvu were calculated.

4.4.1 Basic data used

(1) River cross section : :

The location of cross sectional survey is shown in Flg H 11 and thc longltudlnal profile of the
lowest river bed elevation of low water channels, as well as the right and left bank high-water
channel elevations are shown in Fig. H.7.

(2) Sea water level (startmg water level)

The high water level of spring tide of Mbegani (Bagamoyo) was set to be the startmg sea water
level for the non-uniform flow analysis. Then sea water level was tentatively decided to be
2.31 m. |

(3) Coefficient of roughness :

Coefficients of roughness of low water channel and high water channel were dctcrmmed based
on the trial and error method referring to the previous flood marks. Then it was derived to be
0.03 and 0.065 for the low water channel and high water channel, respectively.

4) Flood Dlscharge

The following probable floods derived through the hydrological analysis were used for the -
non-uniform flow analysis;
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Return Period © Flood Discharge (m>/sec) Remarks

(Year) at 1H8 (Morogoro Road Bridge.}
5 640 _
10 820 Apr./May 1993
20 . : 1,095 . .. Apr. 1979
50 : . 1,260
100 : ~ 1460

The inflow discharge from the tributaries is not taken into account in the above analysis,
because the traveling time of peak discharge is estimated to be completely different from one of
the Ruvu mainstream. The 10:year probable flood almost coincides with the April/May 1993
flood. Therefore, computed water levels for the 10-year probable flood were compared with
the previous flood marks at the Morogoro Road Bridge, NUWA's Lower Ruvu intake and
Kikongoni ferry termmal It was confirmed that the several assumptions made for the non-
uniform analysis such as coefficient of roughness and hydrauhc coefficients of the ex1stmg
bridges or culverts are reasonable. - :

4.4.2 Result_s of non-umform flow analysis

The computed water levels for each magnitude of flood which are worked out through the non-
uniform flow analysis are shown in Table H. 6, and plotted in Fig. H.10. The analysis results
show that;

L Approach road to the Kivukoni fcrry is inundated by the flood of more than 635 m3/sec
- Approach road to the Morogoro Road Bridge is overtopped by the flood discharge of
more than 1,000 m3/sec (return period of 20-year), but the Morogoro Road Bridge would
not be submerged even by the 100-year probabile flood.
- - Railway across the Ruvu River would not be submerged even by the 100-year probabile
flood. '

Thus, the existing important river-related structures, such as trunk road, railway and water
intake facilities are properly designed in view of the safety against flood.

4.4.3 Flood rnk map in the lower Ruvu

The mundauon areas in the Iower Ruvu were analyzcd for the 20- -year and 100 -year probable
floods. " It was found that the inundation areas to be created by these magnitudes of floods are
not so much different. Based on the innundation analysis, the flood risk map for the 100-year
probable flood was prepared based on the computed water levels and surveyed river cross
sections as shown in Fig. H.11. From the flood risk map, the total inundation area is
calculated to be approximately 264 km2 in the lower Ruvu.
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5 FLOOD CONTROL PLAN FOR IRRIGATION DEVELOPMENT
5.1 Filood Conirol Plan' |

At first, the necessity of the flood control was examined. If there is no potential for the
development or no possibility of inhabitancy or production activities in the floodplain, it should
be left as it is from the environmental aspect.

According to the flood damage survey, less flood darﬁagcs were ,confirmed in the Ruvu River
basin. Besides, the land fertility is sustained by the transport of sediment of nutrition from
upstream arca by periodical floods. This effect should not be disregarded.

Considering the present economical activities in the floodplain, the flood control plan is set up

_forcussing mainly on the protection of the irrigation development areas. In.order to realize and
ensure the agricultural development in the fertile floodplain of the Ruvu River, the flood control
works mainly by the construction of flood dike were planned to be provided. The global river
training and flood control plan is not considered taking into account the less flood damage in the
Study Area. '

5.1.1 Objective area for the flood conirol works

The main objective area for the flood control is the promising irrigation development areas in
the lower Ruvu, which are discussed in Appendix-G of this Supporting Report. The proposed
irrigation development areas are located on the right bank downstream of the NUWA's Lower
Ruvu intake and on the left bank downstream of the NUWA's Upper Ruvu intake. The
irrigation canal will be provided along the toe of the right bank hills where no, flood damage
was observed previously. Therefore the flood control dike is planned to be provided to protect
the paddy field during the rainy season. .

5.1.2 Degree of protection

It is recommended that the degree of flood control and scale of proteétioh or flood frequency be
determined by the economical comparison among the construction cost and benefits obtained by
the different protection levels. Considering that the paddy will be planted during the rainy
season in the Study Area, it is desirable to protect the paddy field against the 5-year probable
flood from the economical viewpoeint. Referring to the previous experiences and the design
standards/manuals mentioned below, the flcod frequencies of 5 and 100-year are adopted for
the degree of flood control for irrigation development facilities and water supply intake

facilities, respectlvely '

(1) Design flood for water supply facilities
According to "Water Supply Design Manual" of MLWHUD, Tanzania (1986), thc d651gn
criteria of the design flood for water supply facilities are as follows;



Structures : - Return Period of Flood
1 Dam, (storage capacity exceeding 60 million m3) Possible Maximum Flood or flood of 100-year

return period
2 Weir, barrages and small dam flood of 100-year return period
(Height<15m, storage capacity <60 million m3) _ _
3 Smail weir and Minor dam (Height<10m) flood of 50 to 100-year return period

(2) Design flood for river crossing structures

According to the information, the Ministry of Works of Tanzania has not yet prepared the
_désign manual, but when they construct the river crossing structures, such as bridge, culverts,

the flood corresponding to the maximum high water level obtained through the observation of

flood marks or hearing to local people, is used for the design of these structures.

(3) Design flood in Japan
The "Manual for River Works" inJ apan, recommends the degree of the des1gn flood to be

adopted for the flood control purpose, which are categorized based on the social and economic
importance of the project area, as show below:

Category . Design Flood
1 Class A Retumn period of more than 200-year
2 ClassB . Return period of 100 to 200-year
3 Class C - Retum Period of 50 (o 100-year
4 Class D Return period of 10 to 50-year
5 ClassE Return pericd of less than 10-year

In general, the degree of importance of rivers is ranked as follows:

- In the main section of Class 1 rivers, Class A and Class B are adopted.
- In other sections of Ciass 1 rivers and Class 2 rivers, Class C is adopted in urban

rivers.
- Class D and Class E are in gcnerai adopted for the rivers dcpendmg upon their

1mp011ance

5.1.3 Design fiocod adopted for the Study

According to the preliminary plan of Kidunda Dam, the dam can have a function of flood peak

cut - with surcharge volume of reservoir. Based on tthe optimized reservoir scaled, the 5 and

100-year probable floods for the irrigation development areas were estimated by the storage

function model. Their results are shown in Fig. H.12, and the design discharges were derived
as follows:

‘:Protcc_tion Objectives  Retun-  Max. Spill-out Discharge  Peak discharge Design

" Period at _ at 1H8 Discharge
S (Year) Kidunda Dam (m3/sec)  ~ (m3/sec) {(m3/sec)
Irrigation Facilitics "5 200 350 360
- Water Supply Intakes 100 590 385 910



5.2  Planning of Flood Control Facilities
5.2.1 .General |

Major flood control facilities for the irrigation development project are flood control dikes and
drainage outlets, while those for the domestic water supply are intake weirs,

5.2.2 Flood dike _

“There are many methods of flood control, of which the best method needs to be decided in
consideration of the location and scale of development and 1mportance of structures. The
possible flood control methods are as follows; '

a) Enclose the project area by flood dike to be constructed along the river

'b) Enlargement of flow capacity of low water channel by excavatmg the nver bottom or
 ‘widening of the river
¢) Divert the excess water to drain to the sea through newly constructed ﬂoodway

Usually in the flood mitigation ptojects, these methods may be co'mbined based on the degree
of protection. In this study, the irrigable area is limited as compared with the potential land for
irrigation development because of water availability. The method a) using earth-fill dike is
adopted in order to protect the irrigation development areas from flood.

5.2.3 Planning drainage outlets

As well as enclosing the irrigation development area by the floed control dike, the internal
drainage is very important for miligating flood damage.

The large-scale tributaries lying inside the protected area are planned to be confined by the back
dike connected with the main dike aiong the Ruvu so that upstream flood water of tributary will
be drained to the Ruvu River direcily. The small-scale tributaries and the internal drainage
channel are planned to be drained through the drainage sluices. The drainage facilities consist of
the flap gates on the river side and slide gates in the country side, which are to be installed in
the concrete box culverts underneath the flood dike. Usually, the slide gates are opened and the
drainage us controlled by the flap gates. When the water level of the Ruvu River is lower than
the inside one, water inside will be drained to the Ruvu River. When the water level in the
Ruvu River becomes higher than internal water level, the flap gates will be closed to stop the
entrance of Ruvu water. The slide gates will be operated manually when the flap gate cannot be
operated or operated to intentionally increase the inside water level in the project area.

The design discharge for the drainage canal and tributaries are estimated applying the specific

discharges of 3.5 and 5.0 lit/sec/ha, respectively, taking 1nto account demgn rainfall and
duration of on-field storage of excessive water. '

H-16



5.3  Design High Water Level
5.3.1 I_)ési'gn. criteria |

Based on the design discharge described in the foregoing Section 5.2 and applying the non-
uniform flow analysis method, the water level at the irrigation dcveIopmem areas was
estimated. -

The coefficient of roughness of flood dike side slope is set at 0.03. The freeboard of flood
control dike is taken to be 0.60 1o 1.00 meter above the design high water level.

5.3.2 Desugn water level

Based on the above cnterla lhc desxgn high water 1evel and flood dike height at each lmgatlon
~ development area was computed by the non-uniform flow analysis. The results of the
computation are summarized as follows;

Name .. Average  _Design Discharge 360 m>/scc_Design Discharge 910 m>/sec
of Ground HWL Dike HWL Dike
- Project - Elevation (m) (EL. m) Height (m) = (EL. m) Hclghl ()
Bagamoyo Irrigation 210 3.30 .60 470 200
Dev.,
Makurungelmrigation ~2.50 3.00 1.50 360 2.10
Low Lift Pump . 13.75 - 14.05 1.30 © 1475 2.00
Irrigation _ _
Ruvu National Youth 13.90 1415 1.25 14.90 2.00
Irvigation .

6. PRELIMINARY DESIGN AND COST ESTIMATE OF FLOOD
CONTROL WORKS

6.1 Irrigation Projects Requiring Fiood Control Works

As discussed in Appendix-G of this Supporting Report, the following irrigation projects
situated downstream of the Kidunda dam site are expected to be developed utilizing the dry
season water to be exploited through construction of the selected dam projects, namely Kidunda
dam in the Development Scenario-1, and Mgeta dam/Ngerengere dam in the Development
Scenario-2, which are referred to in Appendix-I of this Supporting Report:

Nominated lrrigation PTQ]§§§§ Association with D,;m ngglgp nenl
No Devplopm_cn; Sc_enano-l . Deve]opmem Scenario-2

’ “(Kidunda Dam) {(Mgela Dam/Ngerengere Dam)
1 Bagamoyo Irrigation Development Project  Bagamoyo Irrigation Development
2 Low-lift Pump Irrigation Project Project
3 Ruvu National Youth Irrigation Project
4 Makurunge Irrigation Project
5 Kidunda Irrigation Projéct
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With regard to the above irrigation projects, the main features inclusive of the development
scale are detailed in Appendix-G of this Supporting Report. All irrigation projects nominated
above are located in the flood prone area along the Ruvu River.  Therefore, some range of the
flood control works are indispensable for these irrigation projects.

As seen in the above table, the Development Scenario-1 involves the development of the five
irrigation projects, while the Bagamoyo Irrigation Development Project only is nominated in
case of the Development Scenario-2. Besides, the proposed irrigation areas of the Bagamoyo
Irrigation Development Project in case of the Development Scenario-1 and -2 are not so much
different cach other (about 1,000 ha in the both Development Scenarios) as described in
Appendix-G of this Supporting Report. Hence, the preliminary design and cost estimate were
made for the flood control works required for the irrigation projects associated with the
Deve]opment Scenario-1 (Kidunda dam pro;ect), and the construction cost of the flood control
works for the Bagamoyo Irrigation Development Project in the Development Scenario-2 was
approximated with reference to that in the Development Scenario-1.

6.2 Flood Control Plan for the PrOposed Irrigation Project
6.2.1 Fiood control dikes

The flood dike is aligned along the low water channel being set back from"the meandering
channel, and the end of the dike is planned to be connected to the hills, 'Iq order t0 ensure the
stability of the embankment, the set-back distance is taken at 10 m in the minimum. -

The dike is designed to have the side slopes of 1:2 taking into account the safety against the
slope falure, It is assumed that the ground surface of 50 m in thickness is stripped at the
foundation of dike. The embankment materials will be transported from the hilly areas to get
the earth materials with enough imperviousness. The slope surfaces are to be protected by
sodding. The bank crest is taken at a width of 4 m to be used as an inspection road.’

n Bag.amoyo irrigation development project
- A total of about 13.5 km long dike with an average height of 1.60 m is planned to be
constructed. : , :

(2) Low lift pump 1rr1gatlon project
- A total of about 11.5 km long polder dike with an average height of 1. 30 m whlch is divided
by the Mkombeji River, is planned to be constructed.

(3) Makurunge irrigation prOJect
- A total of about 3.5 km long poldcr dike with an average height of 1.50 m is planned to be
constructed.

(4) Ruvu national youth irrigation pl‘O]ﬁ(,t
- The existing polder dike is planned to be hclghtened andjor strcngthen for a total length of
about 6 km. The average height of the new dike is designed to be 1.25 m, |



6.2.2 Drainage sluices

The drainage sluices are designed to be of double section box culverts controlled by the flap
gate and slide gate at both ends. The dimensions of drainage sluices were determined to allow
the simple and easier operation and maintenance. The standard design of drainage sluices is
shown in Fig. H.13. :

The requiz'emeilt of drainage sluices for each irrigation project is described as below;

(1) Bagamoyo Imganon development project

There are two tributaries in the area. Each of these has a small catchment area of less than 20
km? and the river slope is very gentle. The swampy area lies at the cental part of the river
courses. The river water of these tributaries is planned to be discharged to the Ruvu River
collecting the water in secondary drains of the irrigation project, located upstream of the
Bagamoyo/Makurunge Road. The drainage structures will be installed at the lowermost end of -
main drainage channel, totaling 14 sites.

(2) Low lift pump mgatlon pro_iect

The Mkombeji, the main tributary in the project area, will be dlschargcd along the channel
confined by the back dikes. Therefore one set of drainage slulce for internal drainage is planned

to be installed in each of two polder dikes.

(3) Makurunge irrigation project
There is no major stream in the project area. A set of drainage sluice for the internal drainage is
planned to be installed on the polder dike. -

(4) Ruvu National Youth Irrigation Project

The farm is surrounded by the polder dike between the Ruvu and Hizi Rivers. Besides, the
drainage outlets are installed but they are not functioning properly. Therefore, reconstruction of
the existing drainage outlet as well as new provision of one unit of drainage sluice are
proposed.

6.3  Quantity of Fiood Control Work for Irrigétiun Project

Work quantity of flood control works for irrigation development project is calculated for major
work items such as earthwork, concrete works and gates. Work quantities of structures are
calculated applying the standard design of various dikes and drainage shuices for each irrigation
development project.

The quantities of the flood control work are summanzcd in Table H.7 together with scales of
the proposed structures. The Table also shows the work quantities for other irrigation projects
than four ones mentioned above, which are taken up as the prospective irrigation projects in this
" Study.
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6.4 Ymplementation Plan of Flood Control Works

The implementation plans for the flood control works was set up as a part of each of the
irrigation development projects as shown in Fig. H.14.

6.5 Cost Estimate

The cost estimate of the flood control works required for the new irrigation projects was made
applying the procedures and assumptions explained in Appendix-K of this Supporting Report.
1t is assumed that the river protection works are to be undertaken by the local contractors. The
total construction cost of the flood control works was estimated by the irrigation project as
summarized below and detailed in Tables H.9 to H.13;

. Total Prescnf-day

No. Name of Irrigation Project Construction Cost
{Thousand US$)
1 Bagamoyo Irrigation Development 5,024
2 Low-lift Pump Irrigation 2,822
3 . Rova National Youth Irrigation 1,041
4 Makurunge Irrigation 1,139
5 Kidunda Irrigation 6,532

The annual disbursement schedule for construction cost of the flood control works was set up
by the irrigation project in accordance with the aforesaid implementation schedule as shown in
Table H.14.
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