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2002 FED Y R K D EAEMSSE MO NOOEBIL FRROLEBY THDH (F4—1),

#4—1 FEHR6INOANADOEF (2002 4k 2 X)
Actual Population From the Censuses Projected Growth Rate
Population
Region 1967 1978 1988 2002 2002 1978-1988 | 1988-2002

Arusha 610,474 926,223 744,479 | 1,292,973 | 1,221,890 3.8 4.0

Manyara - - 603,691 | 1,040,461 999,729 - 3.8

Dodoma 709,380 972,005 | 1,235,328 | 1,698,996 | 1,707,275 24 2.3

Singida 457,938 613,949 792,387 | 1,090,758 | 1,109,005 25 2.3

Shinyanga 899,468 | 1,323,535 | 1,763,800 | 2,805,580 | 2,615,565 2.9 3.3

Tabora 502,068 817,907 | 1,036,150 | 1,717,908 | 1,432,673 24 3.6

Total,

Tanzania 12,313,469 | 17,512,610 | 23,095,878 | 34,569,232 | 34,671,453 2.8 2.9

FAXIGE 6 N O N DRI KO EIE, TReo LB Th D,
Fa—2 PG 6 MO N ORI KO
Ft T—=% M ==T M| FR=M [ orFFM | =AM | ZARTM

Male Population 638,261 534,565 823,504 531,015 1,369,581 846,196
Female Population 654,721 505,896 875,492 559,743 1,435,999 871,712
Total Population 1,292,973 | 1,040,461 | 1,698,996 | 1,090,758 2,805,580 1,717,908
Total
Household Number 286,579 1990,860 | 376,530 217,572 445,020 291,369
Average Household Size 4.5 5.2 4.5 5.0 6.3 5.9
Intercensal Growth Rate
1088 - 2002 (%) 4.0 3.8 2.3 2.3 3.3 3.6




#4—3 FENR6INRMONARRF K O

Rfaglo.n/ Males Females Total Number Average Size

District
Arusha 638,261 654,712 | 1,292,973 286,579 4.5
Monduli District 90,223 95,014 185,237 41,112 4.5
Arumeru 253,143 263,671 516,814 113,002 4.6
Arusha 139,037 143,675 282,712 72,444 3.9
Karatu 92,895 85,539 178,434 33,299 5.4
Ngorongoro 62,963 66,813 129,776 26,722 4.9
Manyara 534,565 505,896 | 1,040,461 199,860 5.2
Babati 156,169 146,844 303,013 59,970 5.1
Hanang 104,492 100,641 205,133 36,597 5.6
Mbulu 120,535 117,347 237,882 38,729 6.1
Simanjiro 76,753 64,923 141,676 32,582 4.3
Kiteto 76,616 76,141 152,757 31,982 4.8
Dodoma 823,504 875,492 | 1,698,996 376,530 4.5
Kondoa 213,724 216,100 429,824 89,893 4.8
Mpwapwa 123,292 131,208 254,500 56,563 4.5
Kongwa 120,098 129,662 249,760 50,877 4.9
Dodoma Rural 208,921 231,644 440,565 104,283 4.2
Dodoma Urban 157,469 166,878 324,347 74,914 4.3
Singida 531,015 559,743 | 1,090,758 217,572 5.0
Iramba 179,002 189,129 368,131 71,677 5.1
Singida 196,000 205,850 401,850 78,494 5.1
Manyoni 100,185 105,238 205,423 42,889 4.8
Singida Urban 55,828 59,526 115,354 24,512 4.7
Shinyanga 1,369,581 | 1,435,999 | 2,805,580 445,020 6.3
Bariadi 286,785 318,724 605,509 85,559 7.1
Maswa 147,317 158,156 305,473 48,921 6.2
Shinyanga Rural 135,421 142,097 277,518 45,517 6.1
Kahama 295,578 300,878 596,456 100,853 5.9
Bukombe 197,122 199,301 396,423 61,271 6.5
Meatu 119,721 129,228 248,949 35,238 7.1
Shinyanga Urban 66,835 68,331 135,166 28,217 4.8
Kishapu 120,802 119,284 240,086 39,444 6.1
Tabora 846,196 871,712 | 1,717,908 291,369 5.9
Nzega 203,371 213,726 417,097 73,579 5.7
Igunga 159,667 165,880 325,547 51,176 6.4
Uyui 139,998 142,274 282,272 43,166 6.5
Urambo 183,229 187,567 370,796 62,633 5.9
Sikonge 66,569 66,819 133,388 22,249 6.0
Tabora Urban 93,362 95,446 188,808 38,566 4.9
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MEAN ANNUAL

5 Alrica Meterological Dapartment.
Eayt African Community, 1971

4 —8 xtGtlEk AN ORI 2 (Atlas of Tanzania 1971 £ V)

Z =TI W T, Meteorological Agency (2 & 0 RGN EfE S, BT — X M4
FENTW5, £72. MoWLD (28T % Meteorological Agency KV Z b 0R%BT — 4 %
02T R EIZEEPE LT D, FTEEE T O Meteorological Agency (25— & ZELEERE R L7254
Meteorological Agency fIZ3BIMIAET — & X 0 BB 258 - /R 223, ZDFE, 7 — X3
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BLAT ID BLHIPT 4 (Pfe) | AREE ORFR) | 4
VAN
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9237023|KATEMBELLION OL MOLOG 52 37 7 1,828

9333012|SEKE RAILWAY STATION 21 33 31 1,214

9333016|SOMANDA DISPENSARY 23 33 58 1,249

9333028 |IBADAKULI SCHOOL 37 33 30 1,158

9333044|SENGWA PRIMARY SCHOOL 28 33 42 1,190

9333048|NDOLELESI PR SCHOOL 45 33 57 1,100

9333061 [IMWAMALA AGRIC EXP.STN. 50 33 56 1,067

9334000|GULA PRIMARY SCHOOL 29 34 0 1,219

9334001 |[ITINJE DISPENSARY 24 34 6 1,249

9334008 [MWAMALASA (HINDAWASHI) 49 34 7 -

9335001 |[MBULU DISTRICT OFFICE 52 35 33 1,737

9335006|KARATU ESTATE, OLDEAN 18 35 38 1,706

9335012|ST.MATHIAS MISS. MBULU 55 35 29 2,011

9335015|DERHMANNS ESTATE OLDEAN 23 35 33 1,524

9335016|JAECKELS ESTATE OLDEAN 20 35 35 1,615

9335023 |UGENINI ESTATE OLDEANI 23 35 34 1,624

9335030{MTO WA MBU GAME DEPT. 18 35 50 1,066

9335032[MTO WA MBU AGRIC.OFFICE 22 35 51 975

9335033[NGORONGORO CRATER 12 35 27 2,286

9336000|OLMOTONYI FOREST ST. 18 36 39 1,609

9336004|ELAND SHOEK ESTATE 1 36 52 1,219

9336008 | RASHARASHA ESTATE 19 36 28 1,524

9336011 |SELIAN COFFEE ESTATE 21 36 36 1,402

9434004 | SEKENKE HYDROMET 15 34 11 1,219

9434007 | KIOMBOI MISSION HOSP. 16 34 21 1,524

9530000|UVINZA 8 30 23 990

9534000|MANYONI DISTRICT OFFICE 44 34 50 1,248

9534001 [ITIGI RAILWAY STATION 42 34 29 1,303

9534002|MAKUTUPORA LEPER HOME 47 34 59 1,066

9534003 |KILIMATINDE PR. SCHOOL 52 34 56 1,158

9534004 |ITHANJA TECH. SEC. SCH. 4 34 41 -
9534007|ISSUNA PRIMARY SCHOOL 23 34 46 -
9535008 | BAHI W.D. & I.D. 57 35 18

9535017|PARANGA PRIMARY SCHOOL 9 35 52 1,400

9535021 |CHENENE PRIMARY SCHOOL 35 35 50 1,194

9635019|NONDWA PR. SCHOOL 26 35 20 -

9635022 |HUZI PRIMARY SCHOOL 42 35 25 -
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FRBRIFTO B, R OBRET — % 2> T b 21 OBLHEIFTIZ DWW T, 1979 4~1988
EOT—2EAROMEE LTEHR L, 2055, RN () ~r Yy r il
2% % Katembellion Ol Molog LIt (Arusha /1)) & FE (Dodoma o P62 & 3% Nondwa
BIFT (Dodoma M) @ 2 i DT — X% ZLL FDFRIZRT,

F#4—5 [KWE—E#K Katembellion Ol Molog LHIFF(1D 9237023)

HAT :mm

1A | 28 | 38 | 48 | 58 | 6A | 7H | 88 | 98 | 108 | 118 | 128 | 43

19794 101.9| 24.7 | 85.1 | 131.0 139.2] 28.7 | 0.0 0.0 0.0 | 25.8 |110.6] 59.0 | 706.0

19804F( 83.9 | 59.4 | 129.0 | 270.0| 47.1 | 0.0 0.0 - - - - - -

g1 - | - | - - [ - [T - T -T-T-T-T-17T- -
19824E 9.0 | 13.0 [ 47.2 | - [182.7] 12.2 | 8.0 | 83 | 12.0 | 119.5[187.5]120.1| -
19834 7.8 | 76.9 | 91.0 | 132.3] 55.9 | 12.7 | 2.4 | 0.0 | 0.0 | 3.5 | 53.8 | - -
osatE| - | - | - [ - - - - - -1 -1T-71T->- -
19854F| 18.2 | 96.1 | 72.9 | 127.6] 71.8 | 0.0 | 0.0 | 0.0 | 0.0 |166.4]105.1| 66.5 | 724.6
19864F| 81.9 [ 0.0 [ 429 - [56.2] 0.7 | 0.0 [ 0.0 | 0.0 [ 68.9 [ 79.0 [ 54.2 | -

19874 48.6 | 31.8 | 59.8 | 57.5 | 112.4] 1.9 0.0 0.0 0.0 | 12.9 | 79.1 | 41.7 | 445.7

19884F| 30.8 | 52.8 | 100.5| 140.8 | 0.0 5.2 0.0 0.0 | 18.2 | 47.1 [138.2]149.7] 683.3

¥y | 50.2 | 43.1 | 75.4 1 143.7) 95.0 | 8.0 1.5 1.4 2.0 | 66.2 1102.5] 68.3 | 625.4

- T —HL
#4—-6 MBENEEE Nondwa BLHIFT(ID 9635019)

HAT :mm

1A | 28 | 38 | 48 | 58 | 6A | 7TH | 88 | 98 | 108 | 118 | 128 | 43

19794F| 121.8| 83.5 | 139.9| 51.0 | 0.0 0.0 0.0 0.0 0.0 0.0 | 33.9 | 142.8] 572.9

19804F[ 41.2 | 0.0 0.0 | 67.6 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1221.1] 329.9

19814 77.1 | 54.0 | 68.7 | 218.9| 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 94.9 | 513.6

19824F( 102.8 | 32.4 | 198.9| 82.6 | 0.0 0.0 0.0 0.0 0.0 4.2 | 86.8 | 355.5| 863.2

19834F| 148.1| 65.3 | 71.5 | 12.2 | 0.0 0.0 0.0 0.0 0.0 0.0 3.5 1276.2] 576.8

19844 108.0 | 76.8 | 102.0| 51.3 | 0.0 0.0 0.0 0.0 0.0 0.0 | 69.2 | 127.7] 535.0

19854F| 158.9 | 230.3 ] 120.2| 75.0 | 0.0 0.0 0.0 0.0 0.0 0.0 | 77.7 1178.6] 840.7

19864 139.2| 67.6 | 42.4 | 9.1 | 10.1 | 0.0 0.0 0.0 - 65.1 | 4.3 [173.0 -

198747 128.6| 11.3 | 111.8] 95.9 | 6.1 0.0 0.0 0.0 0.0 7.5 | 38.9 - -

19884 207.1 | 88.7 | 188.1] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 49.1 ] 533.0

M) 1114.0] 69.0 | 95.0 | 73.7 | 1.8 0.0 0.0 0.0 0.0 8.5 | 34.9 1196.2] 604.6

S A SO

LR, EH00HRIZEBWTHREREICEHIC L 2 RS RZANEO L, HEL
HLZRDEWDPIfE L 72> TV D, BIRIIZIE, 6H#%9H%éwiloﬂﬁﬁﬁfhmgﬁm
<, 10 HHDWIE 1L A0S 5 AT TRNENZWHA RO b d, 2L, I
D BIAINMEIC R X 22 2 B AR b, RS ﬁ%whﬁguﬁziéﬂ7o%ﬁk%woit\$
#50> Nondwa Tl 20 6~9 121, Z o 10 4EM] TR SN TE 59, FrHKiK
ORI L TR LVIRILIC® 5 Z E R HERIS L D,

ZOMD 19 AL EFOEHEREZKEL, K4 —9~4—1 1I1ZRLE, ZhHOHED
BERRFFEIEL, FREC/R L7z 2 MR L R TR E 22 R0 < | E L BRI NLD D

4—9




DEIoTND, £ HEOKERRES Ll 2 A L FRICFEIC L 2 RERZEENREO LD,

728, Mwamalasa(Hindawashi)&LHIFT(1D.9334008) (23511 % 1. 3 H D X 512, AT X 0 M
RERZERDND D HDOIZONTIE, BlHIH 5T 7 — 2 B EORSEICHEN & 5 vl ietE b %
b, Ty 7 BRELEbRLD,



ARFE

(mm/month)

ARFE

(mm/month)

AKmE

(mm/month)

[
—e— 1979 - - 4 - - 1982 -~ 1988 |
—m— 1980 - *— 1983 = 1986 —e— Fig |]
~—e--1981 -—o— 1984 -—--o-—- 1987 N

bl
Hc@

9237023 KATEMBELLION OL MOLOG

600 |- ‘ I I I I ]
r | ‘ ‘ e 1979 - -4 1982 41988 |1
r 1 | ! —m— 1980 - v— 1983 --+r-- 1986 —e— Fiy |
500 =-oo-oo e S e 1981 - —o— 1984 = 1987 N
PSS S S ——
300 | ]

200
4
100 o>y
1A 68 7B 88

9333048 NDOLELESI PR SCHOOL

~e— 1979 - - 4 - -1982 - 1988
~m 1980 - *— 1983 - 1986 —e— Ty
~ e 1981 -—o— 1984 o 1987

500

400

300 —

T

D
9334008 MWAMALASA (HINDAWASHI)

ABRE

(mm/month)

AME

(mm/month)

(mm/month)

ARME

[
100

600

500

400

300

100

T TR

—e— 1979 - - a - -1982

—=— 1980 - +—1983 --=-- 1986 —e— Fi

o

S —e--1981 -—o— 1984 o

AmE

(mm/month)

YN
9333028 IBADAKULI SCHOOL

—o— 1979 - - a - -1982

—=— 1980 - +—1983 --=-- 1986 —e— FiY

S —e--1981 -—o— 1984 o

AmE

(mm/month)

68 1R
9333061 MWAMALA AGRIC EXP. STN.

ool

—o— 1979 - - a - -1982

—=— 1980 - +— 1983 -~ -- 1986 —e— FiY

P e ~ 1981 -—o— 1984 -

28 3R 48 58 68 1A 8H 9

9335001 MBULU DISTRICT OFFICE

ARRE
(mm/month)

< PRSI A A >

600 | | ‘
i —e— 1979 - - 4 - -1982 ------ 1988 ||
i | | : ~m— 1980 - +— 1983 = 1986 —e— T4y |]
800 fmoeeeeee P S+ -1981 -0 — 1984 ---o---- 1987 N
B00 -l 1

300

200

=

600

=9 o
5A 6A 1R
9333044 SENGWA PRIMARY SCHOOL

500

ol L1

—e— 1979 - - a - -1982 ---~-- 1988
-—m— 1980 - +— 1983 ---- 1986 —e— i

B S S -e--1981 -—o— 1984 -0 1987

D

7H  8H  9A
9334000 GULA PRIMARY SCHOOL

Crgn L T

s

-e— 1979 - - a - -1982 ---- 1988
-m — 1980 - +— 1983 - -- 1986 —e— FiY

S e 1981 -—o— 1984 -0 1987

58 68 1B 8A 98 108 11A
9335012 ST. MATHIAS MISS. MBULU

M4 —9 REWNEBNT—¥



(mm/month)

ArmeE

(mm/month)

AxmeE

(mm/month)

AxmeE

< PRI R b e >

800 - ‘ ‘ ‘ I I \ I ‘ 7 ]
| -e— 1979 .- -1982 - 1988 § : ]
F] w1980 - +—1988 oo 1985 —e—wg| ]
00 7 . qog1 o 1984 o 1087 : ]
600 [ i o  — i e ]
600 |- | ‘ ‘ ‘ ‘ ‘ B | : : | : ‘ : | | i 600 - | ‘ ‘ ‘ ‘ ‘ 1
+ ‘ : ~e— 1979 - - a - -1982 --a-- 1988 r ‘ 1 | ‘ ‘ | | : ; ] H ‘ ‘ : ~e— 1979 - - a - -1982 -~ 1988 |+
r | 3 | —u— 1980 - +— 1983 —-<+-- 1986 —e— iy 500 {—------- R e oo et R o] i | 3 | —m— 1980 - +—1983 - 1986 —e— Fiy |]
500 [=-----oo e ~ e 1981 -—o— 1984 1987 C 1 P § 1 ‘ ‘ 1 | : i 500 [=--o--oo e ~-e 1981 - —o— 1984 o 1987 N
ro | ‘ : ‘ : ‘ | | - ; o : ; : : ] T ‘ ‘ ‘ : ‘ ‘ ‘ 3 ]
L : 1 : : : : : 1 : : ES 400 —-----oodeeooe - Fomminenns B e RIS R (e — L ]
I R S S I O S I b N N ©E - 1 / : : } 1 : : 4 1 3
el mE ¢ A | o
r : ' : : : : ; ' L N~ " d
r : ; : ; ; : : ; o N ’ =
i : : | ; : | 1 300 [ / """"" 3 | S e S N R r e
A : . B ¥ E
1 mg
L i
: 1
7B 8H 1 28 38 48 58 68 7A 88 98 108 1A 128
9335030 MTO WA MBU GAME DEPT. 9335033 NGOROGORO CRATER 9336000 OLMOTONY! FREST ST.
I I I I T 600 |- ‘ I I I I I T 600 |- ‘ I I I I I
~e— 1979 - - 4 - - 1982 ---- 1988 | A - ‘ : —e— 1979 - - 4 - - 1982 --e-- 1988 | A H ‘ 3 : ~e— 1979 - - 4 - - 1982 -~ 1988
~m— 1980 - +—1983 -~ 1986 —e— Tty |] L ; ! : —u— 1980 - +— 1983 -+ 1986 —e@— i |] L ; ! : —u— 1980 - +— 1983 -« 1986 —@— i
~ e 1981 -—o— 1984 1987 u 500 [=-o-eeo-- R ~oe - 1981 - —o— 1984 1987 u 500 [=--o--oo R ~ e 1981 - —o— 1984 o 1987
] * ...
s s | o
EE - . gg K T S S s S S B
£ - 1 mE ! k-
i ) I : s ; : s : : s
i il 200 [ poeoeeeas R R AR R oo
> 7’. :
g .
128 18 28 38 48 58 68 TR  8H 12R
9336011 SELIAN COFFEE ESTATE 9434004 SEKENKE HYDROMET 9534000 MANYONI DISTRICT OFFICE
600 - ‘ I I I I I 600 - ‘ I I I I I 600 |- ‘ I I I I I T
L : ‘ : ~e— 1979 - - & - - 1982 -~ 1988 - ‘ ‘ : —e— 1979 - - 4 - - 1982 -~ 1988 H ‘ ‘ : ~e— 1979 - - 4 - - 1982 -~ 1988 | A
C | 3 | —u— 1980 - +—1983 = 1986 —e— Fig - | ; ; —m— 1980 - +— 1983 —-<+-- 1986 —e— iy i | ; ; —u— 1980 - +— 1983 —-—<+-- 1986 —e— iy |]
500 f---ooov e ~ -+ 1981 -—o— 1984 1987 500 oo R ~ - -1981 -—o— 1984 1987 500 oo e ~ -+ 1981 -—o— 1984 1987 N
- .- - |
EE ———————————————————————————————————————————————————————— A A 5% 300
m £ mw E
200
.
: 100
L
1 28 38 48 S5A 68 1A B8R 9A 10A 1A 12R 7R 88 9A 108 1A 128 18 7H 8H  9A
9534003 KILIMATINDE PR. SCHOOL 9535008 BAHI W.D.&I.D. 9535017 PARANGA PRIMARY SCHOOL

M4—10 FEREBHT—%

4—12



(mm/month)

AlmE

(mm/month)

ABmE

(mm/month)

ARmE

< PARBUN R At >

[ [ [ [
e 1979 - & 1982 s 1988
~m 1980 - *— 1983 - 1986 —e— iy
S 61981 -—o— 1984 -0 1987

400

300 +—

9535021 CHENENE PRIMARY SCHOOL

600 C ‘ 1 1 1 1 ]
L ! ! | ~e— 1979 - - a - - 1982 -~ 1988 |
L ; ; 1 —m— 1980 - +— 1983 ---- 1986 —e— Tty |]
500 |—-------- A ——e--1981 -—o— 1984 ----o-- 1987 N
R
00 [ SRS R S SRS SRR S — SSSR SRS S
r ' . : ' . : ! . : ' ¥
r 7l
L ¥

1A 2R 3R 4R 5ﬁ ] 6A 1R 8R 9A 10 1A IZH
9635019 NONDWA PR. SCHOOL

600 - I I I I I ]
L ‘ ‘ | —e— 1979 - -4 - -1982 - 1988 |
L : ; ' —=a— 1980 - *+—1983 - = 1986 —e— iy ||
500 |—-------- Py ——e--1981 -—o— 1984 o 1987 N
000 oo b
& : : 3 : ‘ : 1 : 1 ‘ ]
3 : ]
. E
CoL ‘ B ‘ : | ‘ | ]

1A 257 3R 4R ] 5 6A 1R 8R 9A 108 HFI 12.}51
9635022 HUJI PRIMARY SCHOOL

K4—11 BFEREBHT—%

4—13



(2) KX

KGRI OKRFRZ LT O 4 — 1 21777,

ZHUC L AUE, R RIRANIC T EEA I & L ClE, Wembere )1, Bubu JI1%723% V) | Eyasi
1. Manyara i, Natron {#, Bahi 8% O~ & A L T 5, BRI ik (Internal Drainage
Basin) DA 379 K 91T, RFRHUBIN O R GRAITIMESITIEH L,

1 e INE
| ok

AFFERENCE
o - ——
Mediterranaan Sea drainage Banin. ——__ __ ______  —

'_. Atlantic Ocean drainsge Bain_ . _ o oo oo oo ——

'RIMARY STATION e Those which will operate indefinitely
and likely sre aquipped with an automatic water lavel recorder.
stick gauges and have good maessuring Facilities from & bridge.
blewsy or boat _ i ey NO—
D SECONDARY STATION ie Those which wil operate for &
L |imited period until correlation with the pyimary statians
(s established. They are equipped with u’*h gauges
jomatimes with water level recorders and may ba for water
A \evels only or have in sddition facilities for messuring discharge _____ 3

NUMBERING OF STATIONS '

1

First number Indicates the main drainage system | e
| drains to the indian Ocean

2 s inland drainage to Lake Eyasi =
L 1s Inland drainage to Lake Rukwa

4 drains to tha Atlantic Ocean 2
5. drains to the Mediterranesn Sea -
=

First letter indicates main river basin.

Second lettar indicates sub-catchment. Last number

Indicatas station numbar, If it is Followed by  letter it =
i3 & replacement station e.g. 1KB14A is a replacemant station

(A) for No 14 in the LUMEMO sub-catchment (B) of the

Rufi|l River Basin (K which drains into the indian Ocean (1) 8

X 4—12 xfSRHlEE LK% (Atlas of Tanzania 1971 £ 1)

Z P =TITENTIE. MOWLD KB RIC & 0 1 it B AN I S ATV 2,

A G HUIRIC 35 1T 2 e mBLRIHUR O E 4, B4 — 1 31279, 1950 4-~1980 4
DR EBIHT — & (2B LTI, Hydrological Year Book (2 D £ &b TW5, £7-. 1980
FLEDOT — 21OV TIE, Year Book & LTI E LD HILTIEWZR WA, MOWLD I[ZTHE
TT =2 ORETEHI N TN D, AL HR S 41TV % Hydrological year book (1950 - 1980)
D H B, 1950-1959 4, 1965-1970 4=, 1971-1980 H-DF — X O—# % AT L7z, £7=. MowLD
KXVETFT—F L LT, NN OBHT —% 2 AT L, LFICEHE L,



5y

I '| I E‘;h:“ !HI M el e

X4—13 WNERINAMIENIC

=\ .-
7 Z) zim %ﬁﬁ{ﬁuﬂﬂm

(Atlas of Tanzania, Hydrological Year-Book ft1 & ¥ )

(BT — & OFF BT M i"Fﬁ

F4—7 WMEBNETE BT —% 0560 H5)
£2:8IFr ID £5:8IFT & A1 k=

2K6A KIRONDA AT KIRONDA

2K7 NDUROMO AT ISHENGA

2K11 MANONGA AT IYOKELO Manongalll (Wemberell| 3 R)

2K15 MHWALA AT LOYA

2K16 NDURUMO AT MAGIMBA

2K18 MANONGA ISAKA BRIDGE Manongalll (Wemberell|3ZR)

2K20 MANGO AT SHILA

2K27 TUNGU AT LUBAGA

2K40 SEMWA AT ISAGWA FLEAHA
2K41 MANGO AT SANJO fLEAHA
2R1A  |BUBU AT FARKWA Bubull|

2R4 BUBU AT BAHI Bubull|
2R15A  |MKONDOA AT KONDOA Bubull| 3%

2R23 MPONDE AT MPONDE Mponde)I| (Bubu)l|3Z3#)

2R24 BUBU AT KINYIKA Bubull|

2R25 MSEMBO AT MSEEMBO

2R26 MADUMU AT MAKURU

2R27 MKIKI AT DOROBONI FLEAHA
2R29 BUBU AT THAWI Bubu)l|




Z?H 5, Bubu Il Gfitade) OuiiklXds L OV ERINH A Z UL TOM 4 — 1 41577,

25703

- . —————— - — e - - L

uonDIS
43AIYd ngng

N
1v

wZde

VMIANIM

EMTA

Gauging Stations =

Primary. . . . . .

Isohyets in Millimetres. | .

Secondary. . . . .

]

— — Hydrolagical _Year 1970, Lal 1

X4 — 1 4 Bubu lIjisX

ERIZR S 372 2R24, 2R1A, 2R15A O 3 BLRAIMLSIZ 351 D &@8LHIT — % 2 A RO fE &
LCEHL, fREZUTITRT,

ZHUC KR, 7T A0S 10 ADRIEL, T2 BRER STV RWEE N LN, T
T H TV IR ERED 2V OICBI G FEfi S TWaWnWZ ERHERI S D, —T7,
MZFCHT=2 12 A0 D 4 AIThHT TIBIT — 2 B3 - TRy, Eelidd 2V MEHIAE
oD,

E - FIRICHIT 2RO R/NBERICHOW T, FEEORE W TR TS LS KX A
HEMR SN TS LIERL T, HYEMREL TWIRELHD L0 LHEIEh D,

723, MOWLD ~D R & E 0 (T KAUT, HUsN O] 1 OB LR RN B 1T L CRIREH]
T FT D AR 5D E D LT, BAREEHKOREDETIREVEDLEEZLND



#4 —8 BubuJIlIZEIT DI EEIFER (R H TEHMHE)

2R24 BUBU AT KINYIKA (Bubulll i) FiigimFa: 10,100km” B{i:m’/s
1Bl 2B 13848 1 5A 1 6B 1 7B 188 [ 9A |10A[11A 128
19694 | - - - - - - - - - - - 3.79
19704 | 15.72 | 1121 12.24 ] 1046 | - 0.49 - - - - - 3.06
19714 | 372 [ 12.36| 278 | 2.2 | 533 | 0.68 | 0.12 - - - - 0.31
19724E| 440 | 891 | 429 | 164 | 0.62 - - - - - - |2322
19734 | 31.05| 1458 | 348 | 841 | 1.83 | 0.27 - - - - 435 | 0.21
19744 ] 004 | - 121 | 3191 642 | 0.16 - - - - - -
19754 | 5.34 | 0.02 | 949 | 043 0 0 - - - - - |31.65
19764 | - 6.48 | 324 | 188 | 1.28 0 - - - - - 0.01
19774 | 9.65 - |1261] 366 | 0.35 0 - - - - 0 13.1
19784 | 1857 - - 121721 262 — — — — - — —
g [ 11.06] 893 ] 753 [ 9.15 | 231 | 0.23 | 0.12 — — — 218 | 9.42
- F—Aa%L
2R1A BUBU AT FARKWA (BubulllEh) FiskimEFs : 7,360km” Bfi:m'/s
1A [ 28 | 38 | 48 | 58 | 6H | 7B | 8A | 98 | 10A [11H [ 128
19594 | - - - - - - - - - - - 0.85
19604E| 346 | 1.33 | 528 | 799 | 081 | 0.17 - - - - - 1.26
19614 - 144 | 28 | 079 | 0.15 - - - - - 0.66 | 13.31
19624 | 2034 451 | 599 | 248 | 105 | 02 - - - - - 1.87
19634 | 52 | 27 | 332 | 063 | 037 | 0.17 - - - - - 0.93
19644E| 05 | 099 | 1414| 081 | 295 | 069 | 264 | 1.84 - - - -
19654 | 1.16 | 1.38 | 1.46 | 1.11 | 0.46 - - - - - - 0.95
19664E| 049 | 415 | 10.19| 474 | 0.75 - - - - - - -
19674E| - 023 | 204 | 391 | 1.02 | 053 | 0.19 - - - 1.53 | 14.16
19684E| 6.04 | 541 | 16.45| 6256 | 25.36 | 6.8 | 2.05 | 0.69 | 0.11 - - 2.48
19694 | 063 | 959 | 1.41 | 097 | 0.13 - - - - - - 277
19704 | 12.16 | 7.22 | 20.12] 20.47| 2.88 | 056 | 0.07 - - - - 1.72
19714 | 095 | 828 | 0.82 - 151 | 0.8 | 0.05 - - - 15 | 3.18
19724 276 | 434 | 117 | 152 | 104 | 077 | 0.1 - - - - |18.15
19734 19.99] 2092 | 1.64 | 462 | 1.87 | 0.37 | 0.37 - - - - 0.33
19744 | - - 1277112672 15 | 019 - - - - - -
19754 | 2.72 - 257 | 0.34 - - - - - - - |31.32
19764 | - - - 0.87 | 1.02 - - - - - - -
19774E] 2.73 [ 23211127 - — — — — — — — —
T | 565 [ 638 | 755 | 878 | 268 | 1.02 | 0.78 [ 1.27 [ 0.11 — 123 | 6.66
- T—RHEL
2R15A MKONDOA AT KONDOA (MKONDOAIJII. Bubu)ll3ZR) B mEiE : T —42% BA:m’/s
1B [ 28 |38 | 48 | 58 | 6H | 78 | 8A | 98 | 108 [ 11H [ 128
19594 | - - - - - - - - - - - 2.32
19604E| 4.09 | 322 | 464 | 347 | 029 | 0.17 - - - - - | 2431
19614E| - | 39.87] 404.8| 9.71 - - - - - 1.45 | 10.49 | 17.97
19624 | 82.4 | 2731 | - - - - - - - - - 111.09
19634 | 2408 | 12.18| 1.45 - - — - — — — - |30.38
g [1109.118209] 137 | 659 | 0.29 | 0.17 — — — 1.45 [ 10.49 | 60.97
- F—A%L




(3) MR - HE AR

1) HE

ARG O NEINCR IS X, # =7 A6 bR REICALE T 2 6 M (=% 7,
ZIRT, VFRE TN—v¥, PR~ =% 7) ITEB-TEY, HlENEZT7 7Y
3 RS CRETHESY) 23 LR~ 7 7 IS HiEsr Lo, HURINIZIE T 7 U 7 femié
DOFV~=rVyulll (FEE5896m), ¥V~ V%l ZRWTH =T 5 2 (D&l A L
—Il (4566m) MdH D,

N OFEE T, B Natron i1 (610m) 7~ 5 . @R DOF Y~ Py m il (5896m)
&ﬁw%l ThT D08, Ml N D KE Sy immm~wmm&r®mﬁkﬁofwé EJel
KHER 290 > T, Natron i, Eyasi 72 ERH 0 . HINOERFKIZ, 2 b OME~E
PEAVIA P2 5’1‘1—%’\ I LR,

2) HH

XRHBO VG I TR, WEROIERE. ERNARE. FE R ENDInD
AU =TRIBAEH LTV, ZoX o F=THIBLIX, MIREELE s X O EE 288k
% £V 72 % Nyanzian 242> TnD 6D L& % Hild, Shinyanga /M. Singida /i, Tabora
JN. Dodoma M DK%, Z v F=TMBLDO AL TH 5,

o= T BLORMN X, FAERDOFE, X7~ 4 b, a7 LB 725 Usagaran
RN AIT 5, Arusha M, Manyara JNi%, F=IZ Usagaran RO Ak T 5.,

Fro, AR, FV Py mil, A— R ED KNSR L, JHLIEE OEEY
(B UE: ¥ o) (R QAY

Wembere JAHH, Bahi A7 & OKHIZIE, RO X P =TRBLZ % > RIgHEREH & L
T, ARHERE E D3 0T D

UGANDA
RWANDA (@ '352 s LEGEND HHIE
! e Ry (B, B, #Htid)

Cansinantsl nnd G HETR Y, )
marine gedimenls

Alkaling weleanics KILEH Y
Sardstune, shale,
[T

0 L CmnmI
BURUNDI ‘}J T IR P

Mesopoic |

FBrTEn . SRNESTENE,
sarburmceeus slaly

I\ Prisarnie |
| _-:I"_, & Sysnils

Bukuban. Zarulstone.
afale, bayal

¥
:
S

Erunits
Manle ans vlershanls

Praterazalc rkrtaslony

Anpriboaibe

Karagwe Ankolean
Phayllile, qusiliie
Grardbe, Felsic, Volcanies

u.lTlam: hvflite, quarizite,
szhl

aran®analvican. Greiss,
migmatite, Schist, marsle, grenuine

Umdmdian: Gnel s, milgmatits,
achist, mmphibelite, granulite

Mymnzian: Mefic metavoleanies

banded ronstons ' Nyanzian %

Usagaran %

Dodaman: Amphinakits,
schisi, quanzm

Grmpite, granodiants, gaelan 42 5= 7RIS

REicERF

UEMBCCELENRLEDLEL



(4) KE

T oFREIZILD ETHKESNT —Z 1L, WERBGRHIRD 6 INOKERE ([CX VY £
EDHNTNDLN, BMTOT —Z DRAFRWN KR E B2 | IRk T 7
o PRI 72 E DOKE DAARRILTIAFEIZ 72 > TO RV, PNERICR HU 0 K02 MU R
T HHEROMBEIZHOWNTIE EER 5 —6 KUK OIUR EFRE ] TREL L ORDN,
FINOIKELE 7D DM & B St L 5 & PERIDCR sk DR E 1%, DK% &[RRI
SR 5y R B R0 i A e I 28 SRR L O M T K AN R BB BAE T 5 28, 24 HIFFRIC KRS
ENET o TR, NERI AR MU O [E A O KE OREIE, HFKE X OFERKICE TN
HEMREDT7 vFETHY, ZHIC LV 2 < OMIBERDILRESCET 7 v BIERED T ¥
FRBITHREL TV D,

MoOWLD DO/KEJFRFD 2> I 7 EIFE (MF/KEY) ([ iud. WERICGR IR Ok D
ToROHRKLE LTI, MO3IOBEZLNDEDI ETHDHN, KIZIEMHRITH A
LTWARWEDZ EThHhoT,

EREICEALTWDORT 2 A MIEENDLE T v RIY (HARE) 1 O%
t

PRI ERUY B il 2 B AL I e 2 ) 7 AL — BT 3 7 v EA L BICE AT RS
7K

U7 "R L—ChT 5 KU SEH SN HAKIEICEENDE 7 v ZRW )
DO

PNERICR IR 72035 6 MNOKEE 2L OB & B HEICES<, KD 7 v
FRIGYROFE L OHBEIEL, WOKIZRTEBY THhdH, ZORITRT LI, 7RG
e LWL, REINCRHEIZ A< M L TWD K5 Th D, £, v=xv
INCIE, EBORHIRLIA T (Bariadi 1) 7 » FGROFE LRSS 5 2 & bk
INTN5,



38
PRI SR g 5

[

7w RIGYLINE L & S D i O ——""

E) ZORKISIMNOKEENS OB E IR FAEICESCLDOTHY
EREOKET —ZIHE S O TR

X4 —16 PNEILEHIRIZ2)3% 6N THIT/AKD 7 v BIEYLNE L& X5 Hikk

LU T R R I D 6 INIZ DUV TORE DORRDLZ , F M OKBLVE 226 O & B D fliA
HoxbR%,

1) 7A—3 M

BT V=N (BAED~ =7 T M A ETe) ¢ Water Master Plan 7% 2000 (25K E S 4,
ZOHRTT v FRRE, BEXISEE, pH, B, KIGE. HERIEZR OS54 1/500,000 DK
BRI RSN TS EEATRE SN TWD T TRE o v ¥ — T Tz,
ZHUC LD &, AL Arumeru BN w FHYEE LWVHIBTH 5, O RITZ T LT
ZITIER WA Arumeru BIZES UZTEV, KD 7 v RIREREL 18D, =7 TINIEE



DIDIZT =2 IS LIZ b DO TH Y . =7 7 TiE, Shimanjiro Jt, Hanang
BT o RBHERNPEL, ThLOHIR T FARZ T TIER, RfiAkO7 v FRED
B\, ZOBEIL. BIRAKOKERRTHSHHTH S,

KELGAENC LD & JRERAIIC B RURE A O IR ML 2 SRR E 08 i W U & 5 728 FFITR
SR E T2 > TV, 7y RITERT LIS TIE, FHY OB POk %
MM LTI TR EORFB LD, FICKRE B L T2 Ty, a7
(ZOWTITHEHERLZ DA IAHI CEAVUCHEATLRET, ThbRERMELITR-T
UNZRUN,

2) ~=7FM

~ =7 ZMEEFOHMDIZT V=2 MDA L T2 LWINTH D, ~=7 ZMTiE,
Shimanjiro U, Hanang W& C7 v FHYENE LV, Tb— T v MIEERIC, #ITKZZG T2
SEFAKRD 7 v FRREBE,

7y FHBLIMT D TR 2 L 75 OKRMERFITHAE L T L0, AR b AT &1
725 TR,

3) KRN

R R M Tk, WEBIGRHIE O U 7 sS LA BRIOHIED 7 » BIEEPOENL S TH D,
R K~ Cix”Dodoma Urban”, “Dodoma Rural”, “Kondoa”?> 3 If.7s PN EBUL sk Hitdek (2 237> - T
W5, FRZOE WAL, Kondoa WD o FHIN & DOEEICALE T 2 Bahi"F T, £ < OFER
N7y FRBICRELTWD LM<, 727200, Bahi HO7 v FHERBBFEOL X, ¥
LN Chikuyu #7HBE L TEERE BHWTN D,

7 v FUSNOKEORBE L U CIE, Moo B O EE o & WMl R K2Rz I oA 3 5 1
FEThY, RERMEEIZR > TR, FY OEIHFF IR EDOLRETITZR W IKIEZF]H
L TCWAERIZIZ TRZR EORFNZ VD, ZIVHIRAZME L TR > Ty, 3L F
B L TR, BFEIC 1 RN HDBRE TH Y IR0,

4) VXL

YUXRIMEI 3 ODRINEZR DN T v FRIGROZEFE LWIRIZILE O Iranba R TH Y | o
AMOERDIZ E ANBERE & 72> TV, K7 v FREIE Dululu 0> 38.2mg/lit,
Mdalawa #fC 25mg/lit, Dlomoni A} 21mg/lit T %, Iranba BXOFE#EEOD Sibgida BT # . K
DALERD & HEIZ2NT THITF KD 7 » FRREN E, Ik ERO Manyonn T8 7 v R
D WHEF AR BER NS AT T D05, D 2 BT HAFUTRIEIT R E < 722\,



7 v FRUSOKEORE L U TR, — R 2N & O Ui R 22 38 0O & O Hilbl)s &
DM, KRERBEE X2 > TORY, I U TITFEICEEN 1 AHARET, K& 2MEE
T o TV, 72720, lBF 7 AOBENFEMZE CHTWD, FRENIA)IK & HEE S
LD, FFETE TR,

5) v =¥ 2 HM

V= NI, 1972 D 1978 AR T TIHAE, RE S 7=V " Shinyanga Region
Water Master Plan, DHV (A7 > FOar P ux e h) ” 3H0), MTFKOEBEXREE L~
v BIRFE DOAT Z R T ARE AR BER SN TN D, 2L D L, Meatu B (PRI HY
) . Bariadi B (PEBINAHIERSL) . > =% AKX D Uzogoro HiIX (PRI A HilEPY)
DHTKRD T v FRENEL . FROIFZLEALVERIREE L 7o TWVD, T b OHIETIE
HITFARZET TlE<, RIKO7 v HRRE S E,

7o RUNOKEOREE LTIE, & pH (9~10 (2% & .5) OREEN 7 v &5 il -
Hp o> TW5, Meatu B PASHAKR CIEE A IRE OH T KDL 54 LT 5, ilfetks
FOMBIL, FRIBEL TR, 2 L7 OREIX 1996 LA IEH - 7223, THLLAREK
TR R 2 NI CTHED - Z LD BUETIXIZ E A EREL Ty,

6) & ARTM

ZRTINTIX, IR IZ 2% 4 B T7 o BERABOMEMNEE TWD, XARIMT
I%”Nzega”, “lgunga”, “Sikonge”, “Tabora Rural”® 4 WL ASPNHERIL R I 7302 > THR Y B~
v FEHREBOOE WL, Igunga & Nzega R TH D, MR TIIHRICEARILENRODILD
EROZVHBZ N LA, FFTRHTH S,

7 v RUSNOKEORBEE LT, @S RER T KBRS M5 X 9 TH 505,
PRI Do TRV, E 7o, 1970 FEARICHRIE S 7o # AR T D Water Master Plan Tl
MR BRORBER &5 Z LM I TV DR, ZHHFEMIEAATH L, a LT3
EAEFAELTORY, TR EFFRCNOKEEHL TODERATHZE T2 L1X
BDHD, RALMBE & 1372 > Ty,



fHEEE— 5 HIT/KEZ - BB LUK OB L&
5—1 #E/KBUER & Ktk B o (Rl

(1) H/KESR

1970 4R 6 1980 4RI /T T, Z U =T BT IIA I~ K HE R A2 BUORO EE
FREE L UMY ICHE LD TUho 7o, Z =T BRI, 1991 4EF Tlo, & T o Migc
BT, 400m LINICERIRKNHERCTE 5 2 L2 BAZIZEIT-, LirL, o ¥ =7TH
SCEREEIIRE, K —E, NGO OFEIZHL b b3, #a b L TRKSEE OdE Tk
F o T,

OB E LT, INFETOKRBBEEZIITEOR (KU v—) BRMLTW=Z ERZ
FHAL, 1991 FEIC IR O [E R KB (National Water Policy) 23AMH S 4v7z, MO EF K
FUORClX, ZISEDORKFE~DODBI, a3 2 =T 42K D08, B E « MRS P,
M 2 BT, 400m DAPIZ B2 KR TE 5 2 L &= HEEIZHEIT 7=,

L2xL. 2002 FFEDOFRPE R D242 72KIZ KD HEKRITK 50%12 & EF 0 FEkEKiE
FD 30%DEE) L TR VIRILICH 5,

WD EZKBOR TlE, EE - #EFFEHEOR M., KEREHETE, Bt X—0%
AR ORIz X, WU FAMEEZ R L TR hoT-, F1-. KR EEOME —OHRE
SRS, FEHREEE, BB THI LHESNTWAZ LN, Kb RE2MESTHS &
Wi,

ORI, EFEKBERN RE S, 2002 425 2 IO EZ KBRS A STz,
BUE, 2 OBURIZH S S KMHEFENED 5T 5, 2002 4D 55 2 LD [E ZKECR TIE.
2002 fE 2 SN T- A IR HIEERKS  (Poverty Reduction Strategy Paper (PRSP)) <% o ¥ =
THRAKIZBET 5 FEBURB BT 6TV 5,

KL D ARSI R—L v 7 b a—~r « =—XThAEIEAKICEZD
KGR O FRIT R Z & 12 Basin Water Boards 7347 9

O 2 =T 4 BRAKRFEEDOEN A —F =2y T EAETHE TS

B O&EZ | (K EEOBEBEOFERERE O | KK EFEITBE T 2 35 R
FAKFERAE, K EEREE AT O BB ICisH T 5

KK AT A (JHA) OFEIZa I 2 =7 4 BNRIRT S

— NH72 0 OFGAKIFE AL 25Liter/ A/H . KR & O BB 400m LN, K& 72
D OFAKANDIE 250 ARRE LT3

FaOKFEEEZ, TN AREREA. Zhae A THRKGHEZ 3T

Al a=T 41 E, BEHDIWIHE AL - T, BAKEROFRER, Ve
T—ar, JEROERO—HEAHET S
FNIEDKEHXE~ORMEFEETEZSANBEL, TOOOEEHEEZD

2002 FEDEFKEGR N, # =T EOMKFEEEZITH) L TO EAREKZ R L T DH M,
TSN 2 =T 2025 4EBRFE BV 5 L TlE, 2025 4R E TICHTE DR KR A 90% 123
LML THN TS, F72. MoWLD o 1 kI 3+l 2001-2006 TiX, 2006 4F % TIZ
R¥EDOKAKEEZ 60% & L, FHKIEROBEEEZ 80%I12cET 2 BAENMBIT T\,

(2)  SEhutkRE oo Al



1) Lo iR
AEVEBAFE - KUK 24 3 2 88B0IE. /K - ZPERIR R (Ministry of Water and Livestock
Development, MOWLD) T® %, % DOk 2% kDRI~ T,

DEPUTY
MINISTER
Policy and Administration
Planning Division —| and Personnel Division
Director Director
Central Water Finance & Accounts
Board Unit — M - Unit
Principal Water Officer Chief Accountant
Central Water InterrjaJ Audit Unit
Laboratory Uit~ |— Chief Internal
Director _
Maji Central Stores
(Agency)
Water Resources L | Drilling and Dam
Institute (Agency) Construction (Agency)
[ I I I I ]
Water Resources Urban Water Supply Rural Water Supply Veterinary Services Animal Production ]
Assessment & & Sewerage Division — Division — Division — Division | | Livestock Research
Exploration Division | | Director Director Director Director & Training Division | —
Director Director
Design Construction Animal Health |+ L]
Design Supervision |—| 9 Range Management
Surface Water
\ssessment W Veterinary Public )
Hydrology Construction Construction || Health Livestock | [ | _ Livestock Research 1—
Monitoring | Monitoring Products & Inputs Livestock Production |
Ground Water Control
Assessment& | | Operation & Operation & -
Exploraion Meintenance | — Mainenance I veterinary Board Livestock Extension (— Livestock Training  —
Hydrogeology Mornitoring Monitoring Secretariat

K+ FEERBASEAE BN ) Y

K - FEHTEE (MoWLD) DO#EAEX

2) Hu5 L~L D SR

FRRAVE DR KIERR 2 ki 3 288 1X. MNBURF O /KEEE  (Regional Water Engineer) &
W L ~UL O KEVE FH AT (District/Municipal Water Engineer Office) T %, KHEE H#
AT O EEE L, KELVE (Water Engineer) T - 7278, A [aliii /K #5501 (Basin Water Office)
MR Bivtz, KEREZ ORI FIECEDL 2 FHEIL, R FEFTHIE L, RCU X
RWE (X, ZORTFICAD Z LT oT,



Basin Water Officer (BWO) MOWLDEE
B/t Regional Consultancy Unit (RCU) BAEOMEIE SR
District/Municipal | MoWLD
Director
Regional Water Engineer (RWE) -
MOWLDM S0 i ]
Min. of Local Gov.
wHBERE
Dist./Muni. Water Engineer Dist./Muni. Water Engineer (Ministry of Local Gov.)
MDA

AT AY T —HNKBEELOMEIWVICZL D

5-1-2 i3 K OR/T O KB E DAL

BWO. Victoria Lake |£ MoWLD [E#E T, 2, 3 » AUNIZ ALY PN~ T M D RWE H»
LOFEESETTHTETH D, INOKEEIL (Regional Water Engineer) (%, MoWLD
MOBIRE SN TWD, —F, REBIXOHo/KEE (District/Municipal Water Engineer) 1.
A BRBEPLIRE STV D,

INOARBVEFBITIZIL, G HELBORIC K0 | RYERE/KEEE O 2 O T HRITAL ) S
e RBLOHOKEEFEEIC, BEETEMNEY SN, TEROMANL, FOfiob
IPHTT BB RCH G RFEAE 1> 6 OB EFEOWNAD NG BLmio R (Director) 23K
FERDD,

LED XSz, N~ &R L~ OKRBEE FEAT & TlX, ZOHPINELR > Tnd,
W OKBEE FHEITE, BEOKKFEELFHBE LD, TRZPITL CHELE/M LY
LTCW5, —J, INOKEEFEINICITTENE S ST, TOLFITKEROER, K
WoE=41 7 KEBEIE, BT OKEE FEEFT~OHIMEE, ROmoM O
il Thbd, LL, 2002 FDOEZFKEGK TIL, KFEBRSE=4%Y 71X, MoWLD
DOKEIR RNV EEES 2 “Basin Water Boards” I2B &5 Z L NERE LTHETFON TS,
ZDOE DT INOKEVE FEATO&ENL, 5 oHLEORIZ X D HEDN L T ENICH B,

5—2 HBZE~DEBEIR

(1) t:5ER1T RWSSP

MOWLD 726 =7 ay =7 MIJRESNTWA =7 (Mr. Gabriel Lwakabare) &
DHEFRDOFER I L OMOWLD 7>5 Ol & AL NS 7 a Y = 7 MEEZ LI FICERNT 5,

A7 x 7 MEI MOWLD &EHE L TREICHED TWDH ey =2 ~ (RWSSP:Rural
Water Supply and Sanitation Program. F1##a/KkiE/E7 0 75 L) Thb, BAEIL 12 B3 %t
U725 TN 5 73,2004 4 7 A 1213 50 U%,2005 4 7 A3 2E 113 RICIER TETH 5,

5-3



7'v 77 AOWNEEIL, District Water Supply and Sanitation Team (BAG /KA T — 2) ORRE -
AE/JA) 1=, District RWSS Fund (A AR A R4) Ok 3, RIERAEEE . fkia
F.x@ R VeV THfE LOBE, EFKBIRDOKE. SWAP (SectorW|deApproach to
Planning) OEANTH 5,

[EZKEOR DR ENL 2004 4 7 H . SWAP D& AL 2006 4% FEL TRV, SWAP [T
BRI IZasy « 77 RICEBTHEOZ L TH S,

EFKBOR CZEE OREREH - MAHEZRD TCND Z b, FERICKHKIERERE
DE%NDOEHEHRL TS, £7-. ZOBAHEEIZHOWTIL, [ THEOMITEICEEL 25
7O E LTOH O, v— U LV EMORMITFED 2V & ORI & - 7273,
ZORIZOWTIEOE#R (REBEE2EDD) bV, MRABRLETHD

(2) FAY GTZIZL D2FERAKRT —F =2 T B =7 |k

A 0% 1993 LR, & o =T IRV TR K B ORB &k L T\ b, 0
W & LCiE, ALk — 5 AE OfGKlERE U~V & dgk, “Kiliawater Company”® X 9
TR AR DA R, EFKBOROWIESE TH 5, 2001 4F7>5"Support to the Water Sector
Reform (UK BFFAFRUIR 1) "& LCHE2W N B onTnd, ZTOHIc, #Eihi
BRI D 72 80 OMEAGIK T — FZ RXR—ZADEENZTEN TN D, T —F X—ZDNEIT
FYEORPL, FARKDBAREZIGIZ D720 | AEREOBRICIIIERF ICHEERER 25, -
72U, HUROKBEF ATREMEHIE I LB R I F OF M T — 2 (B 20X, P O IERERALE
HUE, TREE. HiKE, mgﬂ*éﬁ ) IXIEEAEEEN TN (F—FX—2DONE
[ZOW T, http://www.rwsd-disk-world.net % Z:i#)

(3) JCAIZ K DM KT 22 I
ZAVETICA N T4 | FHTHEM L TE7ZLL T OMBEBASIRFERIZUTO®Y ThH D,
BARSFHAT MR R sk BEAAF HEFH A ) (1999-2001)
[H KBS FHEFA A (1997-1998)
[ e 0 B 0 30 ISR (RGBT BT AR AT (2004-)
B A (77 27 Z ) R A X )50 e K - R At ) (1996-97)
oo i i g K (I AG 3 HET ) (2002-2004)
(U T oM e 2R T ZINKEERAFTE ) (2003-)

(4) NGO IZXBH T vy =7 |

HREDN N2 o727 NGO L IiXmik L T\, 7277, MoWLD B L OHF
?E#]Uéffi\ PR NIBEEERICED &L 28D NGO B’k 7ey =7 a4
HTEHBELTWNWDEDZETHAIN, FMICOVWTIIABFHEIC CHEET A2HLENDH S &
Bbhsb,



(5) DANIDA (Fr~v—2) I2£% 7 v RRFEBOIKFNIET 7 Y= 7 b

2P =T ETOT v RERFEEPFFCOBERIZEL BIFETH 7 /LV— %2 MoWLD %z
TD7 v BREPFIFT TN T RbhT\W5, ¥ o F=TEHOM FKIZEEED 7 v 3HE
MEENTOVWDEENELL, ZHICED 7 v RKEBOBENSZ N ERENLRFH ST
Wz, ZORIBEIZRHLT 578, 1978 H12 7 v BEREM LT N DTk N E S TIT v,
F D% 1982 FIZ7 v HRPEICET A R YU AN IS T v EEOEZ S S
BTz, 1986 FITIE T v BREREMFIEFT OFE LA BARAIZ BN THEF S v, 1990 42
FEDOENE 7272, 1992 25 1997 4EI20F T, DANIDA (Fr~—7) OEBT,
FATH 72 7 BREIEEOWIEN Z O TiThbz, o7y =7 M2k MowLD
DN HZ 2R ST — A RFE, To~v—7 TRRENRSE L, ZOMEZEBEBLLI O
MoWLD J&E 2% Master > Doctor DAL A UG LTV D, ZOMIETIE, DX D77 v
FWBEFNZHOWT, HEREDORGEN T,

—Bone Char (‘B R ZfWCTRERAL L2 B D)

—Magnesite (JRFE~ 7120 L& BER LRLRIZ L7z $ D)

—Poly-Arumina (Wb 25 Ny 77 \ZHNT T AERM LTS D)

—Clay CkiEZRERk L Chikiz L= D)

Zo7av=l FTIE, llx OWEANZOWT ORI OFEN 2 S, ZhEhico
WTHFFEREENH SN TS, LvL, 207 a Yz MIMEIOFERIRFIFE D EHE N
s <, PEREM . BREME. FIHORSM, RO &0 R 5 OWAER O g -
BIEOHEITAT DI TV,

(6) JICAIZ X DA fKT Y =7 b

1) 7oHBREFREE (7 yBREEEM oy TR YT )
JICA Tl 1% oY =7 ErhdEf sk s kG5 tm oY 7 haryirR—xo &
LT, 17 v EREFEEE] 2 2001 4£9>5 2004 EI1275F T, 2 I CEm SN
Tb\éo

ZDOY 7 hayiR—xr MEZ Y =7 E g m s RO K ARG Fm R L 72
HEDLL N7 v HBRENEL . MAICHEIS AW ERNHHALE, 2ok, ZoPF=
TEEAF L7 v BRFIGENCT 2 XEE2DOREICEF L TCE-b 0T, ZhaexziT,
IOV T FarvR—32r MRERENTZ, JICA DY T FarR—xr Mt EkRo
DANIDA (2 L5 7 vHFBEEEOLRME T 0 ¥ = 7 MFFEOBREZ B F 2 THElE S
N=HLoOTh D,

JCA DY 7 havR—x2 FTlE, F 1N FEDO 7 v BREEBEBOELR L RICE
T B M ay hTuY=y FOFEONEBT/RbIL F 2 IR ERICE S 7 v
FEREFEEOBEA - EHOM oy b Yy MM Tbiu,

V7 harR—xr hOE 1L #HTIX, Bone Char (BfR) DN bENT- 7 v EREH
CLTRESNT, oo/ ay hFaY=2 M, 200346 A5 2004 4F 2 A
DO, 7= NoNF BT v o 2 TBERYE O 4 i CYHPIEHE TIX 5 ) 2%t
RIATbIVT, My hay=7 FTld, RS MHEFICERERER ETDH7
FEREIEEZRE L, BREEEOROFMER EMEHIEOREZITR>o TS, 7 vE
PRELEE L, B 15cm, & & 50cm @ PVC /3o FIERZFRE L7 b DIloEm 7 v FIFUK
ZHEL, BRICT vBEWESELIHEE > TV D, JFUKD 7 v FIER T 10mg/lit

5—5



T, ZhE 2mg/lit OREEF TRBSEL 2L 2EMEL LTBY, ZhickvExRD 1
Bl DAL 720 1,300lit DJF KDL TE B L LTV 5D,

oAy vl FOREE L TCUBREFA LIEZFKER 7 v BREEEIL,
FERI 7o i aB 2 B3 JER ICBMEDN T B DS 7 v BB I T 72 b d 2 & D
BENTZZENRBRENTWES, 2B, 207 vHEREEEICL DKL HEAM,
1.47Tsh/lit (#9150 FH/m®, 20lit D87 1 & 7=V K 30Tsh) TH D (V7 harR—
v b 2R M THWEELY), —J. 7Y 1B O OKOME X 10Tsh T
HbDH, ZDD, XAy hFavel RBRKT Lctk, ERICEREZBEAT HEEN
<. ZO7 yHFEREEBEFMHEH I TW RN,

ZOEINT, BIFERTCIERICED 7 vEREOIA INREL FRA/ALOESET
FRtlc 2z L T Z EDRRERRICH D5, WPREH DK 85% % & R’ D%
HANBREDLHZ Lt X =T 5 JCATRED T, BIROMIKEZ ST 5728
DREAEFEDFHRIZBE LT, #5217 T NI EERH T,

/-, V7 haryR—xr O 1T, Bone Char (F®R) N bENT 7 v FE
ERE L TEBEEINTWAR, ZOBRBETIHEHFOBBRHMTIbALTE LT, ¥ o =7
EOWFEE 2 FBBREORIEZ LT L LB L O TIERWE LT, Z OBTEHE R IR
BEIEZDMRE LGAET D WBIZIX7 v EREEEMIE e =7 MIBE LX)
TRA-HT—LARFO~ Y7 VEEZRE), [FRIZZ OMZEICSE L7 MoWLD @K
BOMBOLY = 7 TEHEND S AT E R BB 7 v BWER L5 2
TIEW DN, A o 2 b A7z w7 & o H i LA O EE 22 2> B ORET s
+3EFEZT. JICA OFHETI DL D RBLRLEOTRAENR 7 v BWAEF O
CREE, HEITRoTUEILWEDHEENH - T-,

5—3 HMBRFIXDETIK

R B A 3 L OVKEE W E R A B OB RGeS D U 2 S 2 LU TITRT,
World Agroforestry Centre

KEDHIZELTE, UTDERY THD,

MOWLD ARG KEIMED LY = FIEHEICE D &, X oV =T EHTKE G 21778
2 DB S L TiX, MoWLD ARG KE ST ELUAMIKDO L DR H 5,

UCLAS (University College of Lands and Architectural Studies)
University of Dar es Salaam
Tanzania Bureau of Standard

MoWLD DKE /M EIX AR 72 BB T EIZ L T\ 525, MoWLD (ZfT/E3 % DDCA
(Drilling and Dam Construction Agency) @ X 9 72 AfERIMERZ A L TR . REND D3
BEFENTREL 725> T D, EBIC MOWLD OKESHTE Tk, Rifl= o Hu 4 v h=ofit
SR EOEBHEEN S . KEST AR RN—RATHITA->TEY ., oEMbE-> T
2

7 RIS K SEBERAICEH L T, BTOEBY TH D,
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VYL NI FEE S SO XD A A TE HmMIX, Yo =T Tidae e
VERRFZOWFEIZT TH LD,

LAbe BV ERKRFEFH T, BEORELZZ T T, ZnE T UoF=T2 10
7w RITERRET B R IEOFE - a7/ > TE TV 5, JICA OERKFED HAVIE,
BHIR—AT7 v R DEEEWEREL R CEHKHICHHEDZ L TH D, MEIC
Hl=-> Tk, HFEHEIRIEEZITV., EBEOREZ A ¥ — U EMSRESTH D WIT
ERDFERAENTIRH) EDZ L ThD, HEICIE, < b3 3—7 —, HIME LTiX
PHERELZABRCZDEDZETHD, £, MEEOHMIT, 2 EToORETIE, H
BB D & DICHEL TWD EDZ & Thotz,

5b—4 AU _TFEOKEEE
(1) Zo¥=7EOHRKKEHEYE

KU =T IZB W TEECE KK E IR ENED 5L TWAH N, FHUE 1974 FITHIE S
EEHEHETHY, BIELEELEOE EHMH I TW5D (MAJl Review, Temporary
Standard of Domestic Water in Tanzania, Ministry of Water, 1974) , = O &K KB FLHE % |
WHO OfEIKKE T A K74 &G TIROERIZTT,

ZORIZREIND E KT X F=T EHOBEOKKEEREDHH I 23 HHE Th 5, WHO
DHA RTA LT 5 &, BRICEEENEGREINTEY ., 7y RBEIZHONT
1 Z EIRE A 8mg/lit & FIEFIZEVME L 72> T D, MoOWLD DO KESHTE ORI LA,
7 v F#O FREEEITEREREORAEZER L0 TR, Tl Eogk LW RS
BTG E FHTE 2KEDRBO TIROND Z ENDLRESNTLEDZETH L, £7-.
Z oW =T EOEEREKKEREECONT, RELOTFPEIZBRED L ZABNEDZ &
Thol-,



KE HTE

(WHO, # ¥ =7) BILUOmHrrREHA

KEEE WHORRE A KEA A F o1~ SUT—EER ST —CORMARARL] e
(BE3RRESTH) B ffi(Tsh)
BAER e WANFAVE | R R\ & FEE R SHMTETEEIEE| Biffi(Tsh)
(mg/)  |FDOFFEAH|  (me/) (mg/N
ALAN)L
1. &M
Escherichia coli or
KBELLIFIEFEMERBE |thermotolerant 100m| &t _ 10
(MEEXBE) coliform bacteria SN TIFESAL
2. XRME
fitx Arsenic 0.01 - 0.05 0.05 (@)
INYTH LS Barium 0.7 - 1 1 @)
IRPES Boron 0.5 - O
BRA4 Chloride - 250 250 800 @]
pI=VN Chromium 0.05 - 0.05 0.05 @)
2vEk Fluoride 1.5 - 15 8 [@)
| |BEE Hardness - - 500 600 (@)
|| mibkE Hydrogen sulfide - 0.05 O
A Manganese 0.4 0.1 0.1 0.5 O
£)JITV Molybdenum 0.07 -
pH pH - - 6.5-85 6.5-9.2 (@)
%% Selenium 0.01 - 0.01 0.05 @)
TR L Sodium - 200 O
| |[BRERAA> Sulfate - 250 400 600 O
LHRBBY I;?j'sd'*‘“'“d - 1000 1500 2000 o
52 Uranium 0.009 -
| I8R Silver - - n.m. n.m
FILI=H L Aluminum - 0.2 (@)
ES Iron - 0.3 0.3 1 [@)
G Zinc - 3 5 15 @)
TUOFEY Antimony 0.018 - O
R Copper 2 1 1.5 3 (@)
7 Lead 0.01 - 0.05 0.1 @)
el % Nickel 0.02 - [@)
3. FKERFLILESRERY
e Chlorine 5 06 -1 (@)
Jz/—)L58 Phenols - - @)
y0027z/—)L38 Chlorophenols 0.2 0.002 - 0.3
JaEIAILL Bromoform 0.1 -
SOESH/OOALY Bromodichlorome 0.06 _
thane
STnEsOO0ALY Dibromochlorome 01 _
thane
PISI=E N Chloroform 0.2 -
NIN=-FZ > Trihalomethanes - -
Monochloro
E/7OORE acetic acid 0.02 B
s Dichloro acetic _
SHOOFE acid 0.04
kN oOOEE: l'cr:iizhloroacetic 02 _
1 TECEFALShEAAEENE
AR DL Cadmium 0.003 - 0.01 0.05 (@)
STV Cyanide 0.07 - 0.1 0.2 (@)
7KER Mercury 0.001 - n.m. n.m. [e)
5. M3
TUOEZT Ammonia - 15 0.5 2 O
B Nitrate 50 - 30 100 o
|| EHAE (RH/Aa ) Nitrite 3/0.2 - 0]
6. TNtk
B Taste - - n.o. n.o.
BE Colour - 15 TCU & 15 TCU 50 TCU O
R Odour - - n.o. n.o.
AE Turbidity - 5 NTU b’ 15 NTU 30 NTU O
Sk wIN Magnesium - - 150 100 [e)
HILS DL Calcium - - 200 300 @]
Py Synthetic _ _
i detergents
h)DL Potassium - - (@)
RS (CO,) Free carbon - -
dioxide
KB Temperature - -
ERCEE Conductivity - - [e) o

a) TCU: true colour unit (fEEBi{3)
b) NTU: nephelometric turbidity unit (%R Bi{I)

n.o. : not objectionable

n.m. : not mentioned

i : MoWLD KB/ HTE D D O
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HoT,

7w RITBRSNTKD AT, IROBETERDL LI, TA—T %M, ~=7 FIH,
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KET— | gah, 2hiciE R D DKW | ZE AL | SiEEy 7 R | AbICT— 28
2 DIFE | IERAEENKE oD, B | 2 TORY | /. 2B S | &SN T
£ IR IRA . 2 F—4H FR= RWSSP CT/KE sy | M AKEAKIZHR
NUBEOT — % O AKEAKIZER Mz, 7—% | i, Maeko
1% Labo 2. L, MEEDF TFEELTND F—H TR0
(egi — TN

L AN DOKEESOME WY IZED

T— Y MBI O~=7 Z MDD, 2000 4> Water Master Plan (Z# > T\ 5 KET — X
. IEEE Q-13 (CD) 1277, ZHUTTREND LI, TA—T v MBI~ =7F
INZIE, 19 THE | K9 100 A EHUBIZ OWTOKET — X BHFET D, =% » HMD 1978
D Water Master Plan (Z# > CWAKET — X ZINEEE Q-11 (2 —) (T, Tl
REIND LT, = UAINTIE, 12 THE, £ 110 FHEHUBIZ OV TOKET — &N
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LLED X 51z, KEF—ZBEigiio TWhaAD1Z, 7— v M, ==7 I, > =
Y UM THY . FNLSOINTIE, KET—FZBEEAEEND, HEINVITH-THE
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TITHEEEZ MoWLD OKEFRBICIRHT 2 Z EREBM T o TEY, Zoficids o
W= T AKEEEICHER L7 KERBRERAEENTWD, 207D, HiLWKET —HIZ
DWTITIKEBIRBDRE L TWAN, ZOHIZES TV 5,

(4) KEGHEOREHRIL

MOWLD DAL 58 S L7z /KE %ﬁ%#%@ INTETE THMT IS T 5 W21 A3 AL
UMK%hfwéoKé®mgAﬁé %, 2 OMUZJRF RO Hr s %&FJ%WA“ﬁ
: %%5 WA < NI T 74— i%ﬁbfwﬁwﬂxa%&k®ﬁﬁﬁﬁgkﬁo
t Blx, TI— ¥ OHFSEEEE] (TDRI & FHELHHERE) (20T 2K L T\ 5

WL OMDINBFIZIE, ARG DKESHEDIENRE SN TN D, PERIN R
GMWCm”“%ﬁ@/%Eﬂrﬁ*L@uwwiv TIMEXRTINTHD, ftho 4 MiZiE
é#ff?é L)L, 4o Tcr o= 7l@%ﬂm%@@@a%ﬁx@mwﬂ
—TED50EIL, fHRONINEF X A T ONHTEEEZRET DT — v,
:?VﬁM®2MT%5 fih > 4 M Ti \ﬁﬂ%$é®“ﬁ£;%of\ﬁébf%
HoTVHRIICH Y | KEOMBEISREIZRIE TERVOBRBRTH 5,

(5) KET —Z O PRI

WEBIR I Tl KE T —FZ 2N OKBE R RA L TWD A, iy X <EBEL T
WHINSH DA, 1ZEAEDINTITEHRNN T SATT —Z B3 BIR L TV D DORBURT
b5,

PHRICR MU Tl AKICERT 2 7 v RKRE LI L O & T 2HAKOKEDRBEN & %
&b, KET— 5% MAEH L, LEIS WO THRY HED &9 2 EH RN BET
b5,

DY, BELEMNOKEE D RE L TV DNEIEHIEOKET — 4 %2, U FXD
%Mﬁﬂ%%%%(mmmommwawmmwomw)_%w\::_%w%ntm/
F =BT —=A_XR—=Z L L TEHL TV BERDH D,

(6) mlHE 7 v R TR, FIRAKDIAHE D 2SN

PRI R I Tl WiRE 7 v ROH T KRR DRE T, FRA 7 v FHEBITE L
ATNDZERKRERBEER->TWD, LL, KET =B +0TIEenizd, 7
FHEBORKTH L EIRE T v FBOM T KRR AKDZANIZE AL EHEEI LT
hﬁf%@ FROEEZHIET HZ LMWL, MRELTHZ LIXTERNI LG,
BAZ BT 2EZITR O MEND D,

(7) 7 w3 & D MR E O ERERIR O L2



PRI R Tl b R /KEOMEIX, WRE Y v B T AKSLETRAKDOHFIETH 5,
L L., BIRET v HFEM FKSCERTKOEEILD DREDOLNTIIW D0, EBROWET
HDT7vBEEROFEIZOWNWTE, IFEAETEIN T Z2VWORBRTH D, EDHE
AT AL LIS, MERELTCAHZ LI TERNI &G, RAICT BRIk A
EERELAIT O LERDH D,

(8) M DAKE 3T =8 i D o BN

BB ISR D INBUF IS 18, AKEDHTENEEN . & 5030 > THIEF ISR H LMD 4
Moo (=7 FM, RN, I, ZRIM) . EDCRHEIZ X, KIZER T
57 v HEREBEII LD LT LHMMKOKEDRENH Y . M L~V TRAIZ IS L
TV BERD D,



HEER—6 RETHHAZE

2 =T EICE. BERENHIC N DA ) —= VR Ra— L T OHEN
7%, JICA BIRTHEREREN A RI 4 NIX FAKEZE] (LT, A7 —=7
MORXRa—Y' T 5iTo7-,

(1) V=T EORELETMDIES - WA K74

Z =7 [ETIE, 1997 4= 12 A (Z”National Environmental Policy” 23 A4 S v7=,
ZAUE, A COBREERE M I BT 2 FNAL TR X 1B L THUE L 72, "Tanzania
Environmental Impact Assessment Procedure and Guideline”7% [National Environmental
Management Council (NEMC)J (LAMZEREEA A R T A v LRES) 2B & i, EEDN
2 BAL. AT 2002 4 3 A DUGETIRTH %,

ZOBREHA RTA N3 F oV =7 [EOBRBEZERM O Fi & 2 BARRITR LT
HLOT FTTIEL DTV =7 P TIOBRETA BT A N0 > TRECERHE 23
T T, 2L, o7 m =7 MZoWTE, HEROTA KT 1 i2ht-
TWHEDZ LTHoT,

LinL, ZOBREHA RT7A 3, £REF LS TR LT, il /71372, 2004
FETHIC HEOARZRT, ZOBRENA 74 RNk FETHD, B
855797 A F7/(/i52§75)%1‘%5§6éh\ ZOWNRIFZLTO®@Y Th 5,

Volume 1: General Environmental Assessment Procedure and Guideline
Volume 2: Screening and Scoping Guideline

Volume 3: Report Writing Guideline and Requirement

\Volume 4: Review and Monitoring Guidelines

Volume 5: General Check List of Environmental Characteristics

(2) # V=7 EHOREEENANO T =

=T EOBREETA NI A LB ENE (EE) . &R USRS HET
EM)@%ﬁk?ﬁ%@ﬁﬂm\ﬂ&lmﬁT%DT%éo

@ IEE L AR— F OERL
%%%ﬁﬁ%@%mf BREETA KT A DEDLMEMICESE | IEE 217 D,
i$¥®%%k%ﬁéh5%9%@@W§%%@K%#O

@ NEMC IZX % IEE LR— DA & EIA O SEEMH: |k
IEE LA — & NEMC A& L, TOFRERIZESZIRO AT v 7O EIA 21T 9 H
ENDOHIW 21T 5, BRERENSSENTHD LB SN-FET, BERKE
FREINI%, FEEBORBANTY 5, FEICETHIHMEIIRETL » HEE
Thbd, BETA KT AT, KIZETL2HEET, ROFEZELHFEIED EIA
DORF LD EHEINTND,

- Canalization of Water Course

- Diversion of Normal Flow of Water

- Water Transfer Scheme

- Abstraction or Utilization of Ground/Surface Water for Bulk Supply
- Water Treatment Plant



FEFITLD IEE O FEfn & EZEOIERK. NEMC ~O#HEEf#RH

NEMC IZ & % |IEE SREZD KA

NEMC IZ X %
EIA DB D
I

W7 L

WEHY

A

H¥H41C X % Registration Form (RE) DAERE

NEMC IZ X % RE AT

DHEE

GH

A

HEF|Z L % Scoping Report(SR) D1ERL (EIA @ TOR 1Ei%)

NEMC |Z X % SR AT

FEFIZLD EIA OENE & EIA BEEOVER., NEMC ~O#gH

A

®
NEMC I2 L 5 AT ©
EIA #EED
HA
KR
HYEFIT LD EIA BHCREEOMER, NEMC ~DHEH! @

NEMC |Z & 2 FEH ~OFEEFFrIFE (Certification) OFAT

X 6-1 & % =7 [EOBREEEEIAN DRI



@ AT X D Registration Form(RE) DEK
Registration Form & (%, FHHEONFL TR IN D BREREFN ML LEHT 5 DT,
BENA RTA4 L TEOERARED LN T WD,

@ FEAIZ X 5 Scoping Report(SR)D1ERY (EIA @ TOR fERL)
Scoping Report & 1, Tl S LD BRI ZITIG U, BREERS B 365 O LARE
(TOR) #AERT %,

® HEFIZLDEIA DEME EIA FEZOER. NEMC ~D#HE:H
FEFAMCTRERETNMZIT Y, TORBEEZRETA 74 THET DK
THEELZER L, NEMC ~ 15 T %,

® NEMC IZ L % EIA #5EOEA
NEMC NFEEZOHEE L7z EIA LAR— T, IEMEICERERELZ THIL TW D0,
B BE R S 037 PIC oW THRET 5,

D FHEHITLD EIA BKIE @@&lﬁMC«@hm
EIA 355723, NEMC OB EZE - 6. FEE LI NEMC O 2 A > MIEWE
& EIA S EZ/ER L. NEMC 15%%&#60NEMCi$¥%WQ>f%HA
WMEELZHEE, FEFEEFTOEHELRITT D,

(3) AKEFHE DERET BT

H U =TEOBRENA RT7A4 0D &, (2) THRARZX 912, AEHE TR 5
VN S QN A B S S-S RIS AN %ma®m@w%#F@@ f%é&% X. IEE ®
EEECHT L, IRD AT w7 D EIA 217 9 M E X720, L L, BB KLEKE O ik
ZETERTHH AL, EIA ZEfT 20BN D 5,

(4) JICARBEALBEEN A KT A

2004 £F 4 HIZHE SN ICA BREEHESIET A FTA ic kD &, F¥EME (w24
—7 T UMERDT 4= T 4 i) OFFTHERMEICRE O TIE, BT ORE SR
EOFRENNLIEL INTND,

€A EENE i |

O JCAIE, LEIHOAY J—= FHERFICE ST HATHELZITY, ZOBE, 173
A KB OFHFEICHONWTIILT, T3V COREICHOWVTUILEILS U T, BEE
MEAREIC L ERREN B2 UE L, BUEE 2175,

@ JICA X, EFEEIEH DO D - - EREA SR E B O FIE N OB EE MR B CUVAE L
TBREEASIZET 2 EMIC OV THEREZIT O & & iz, BhEERONE, BiHEEA,
FHFEBUF & O ik %ﬁooW%LtmﬁﬁowilﬁW&®m:#% HEOE 2
FHDODARZ V== XD T TV EETHD MBS LT T I pHEEER
T 5,

@ JICA X, BT TV HHEICESE PR T—E L T EITV, TORRICESSBR
BEt S R4 o Terms of Reference (TOR) L& {EakT 5, JICAIX, 77 3V A D
BEIZOoWTIT, BB L RNAT — 7 R E =05 OFH « ZROBEXEY 2470,
ZOFEREZ TOR BICKMSH D,

@ JICA 1%, BREATSEUEICE U CHFEBUF & i 217> T, B fERE S, 8
. RSO iEEE LD D,

® JICA X, TOR L} OBREEALSELE O EHiARHNIZ D\ T O FEEAT & O ik 2 1 E

6—3



Z. Scope of Work (SIW)ZE & 1EkT %, £/, BREASEEREOREN, YrP=
7 b OFEREISEINCKMEND Z EICOWTHFEEBNO AN R EE L2155,

(4) TRV —=2 T OfER

TR 7 U — = 7%, ARETHE CRIE S 40D AKMEEHE O N DB U CTIEAB T
HoHID, EICHESNT T2,
O ezl bOWEEZE6-1IT,

#6-1 7Ymv=/ hOYE

Tuvxl b PRI R HIIER L Z 35 1) 2 HiL T KBRS - 3 BREF B A
RSN R B (Central Internal Drainage Basin: CIDB)IL % v =T EIZ9 2% %
WD —>Th %, Z OWBITAEMBERN RS 400 mm 725 600 mm R L7 %2
TE LT IR K B ER C & DML — 5 ISR STV D720, RERGE . WK
FRHEIR G A HRY L L7z BROWIE. A Lo/ LRI Y OEHF OFIH
ITREA T, HRIZE - TR BT E 72, 60 FRERICIT, 2 o2 kic
ERAE R —HBIC X - GERBZRBAKER AR E S TE 2R, 0% IEE

IZBERE AT 1 LTV D,
Ae — 5. KUEBR DI E 2 R AP (SR ToEit 2 &V 9 Z otk Rtk R
H HHOBERMPEATEY, 7 v R SRR EAFERWEBERK, TRz DT

R LTS, ZDkH, ke LTAREYR., FRITAERAKEANES %
BRVHIIR L £ < ITEICR 5 T, Wb 22K E T D 72 D Ofck K G
FEOE K AT DL 7> TWND, O —ERHIN ClIFR K ERR STV
L7=0, #hi - HOTHAKENE & HICHI TR ZME— D% E LB KIRE LTHRY .,
T KBRS IZESRRE L ShTW53,

ZOEIMRROL &, X T =T EHBFITOBEICK L, SakHikic s 5k
BHE ~ » TOERL T v BEREHMICO D B L2 B L,
W KBRS - FEFHEOREZ#E U C, IRMRERO, ZELTWHWT, LMrbEE

HHY RAKADT 7 R Z LT B 10O EE B T B,
AR PRE AL O Z R | J‘:/:JV NN ‘/{‘\"5‘ FR~v, v~=F%7 %TJZU“T/I/‘_—“/
¥ BIND IR D 5\ F— 8% & Lo o RPN BN SRR I8 (Central Internal Drainage Basin),
FEhut Ry KB FEBHAEAE - K E IR F6 1 OV S PRI SRk = 45 P
PO INE| 965 5 A(2002 4F : %f%4: 8 /i)
AT
S D TS ARUEAE BRI B 70 K BR UL IR D AE Rl S K OMRELK 7 - 3875 YL o SE Rz
A OVERS BRI R T L BE 72K IR B - KR FRIC AR 5 B S G HE
AKIEIKE MR EIRAKKE (7 vHR) FEBIOT —2—21k
BEAFHA A Xy ) —REOFENM

BEREPE A 7 v R K DMERERA LOKEIG LT KOOI £ & LT
Z OMFFFL IR

@ TR V—=> T OFER %3 6-2 ITRT,



#£6-2 TIHIAZ U —=" 7 DOf5E R

BEER e e FECED
1 | FERNERGE | RRAEISESBE ® | ERBREONELETNGL
ERCENTRE | thEOEEREORE. BAE D "
o |EEOEH i R | YA LB B AR Y
BHEONSERD | &% ESHEHAT AR, Al o
3 |BEOHA i m | EEEESLL
4 | SRERORER | twnmonm. meonm ® | sELGL
HEBEAROE |
5 |morEREmY S IORTRECSORERRO | g | carmmrsmmiazam
DI 7
o |HEE EERR | yowmaixTsma 25 m | mELGL
SRR
it [ 7 | RELEEORE | TSI ERDEORY ® | RELGL
2 [ 8 |hERNENT | SR, BRI L SEREE m | mAELLL
B o [Sih— RETFI LB KRAILE ® | EOA1~ O BEEENG
% [ 10 | FEOER BEER T oHER ® | EOA O EEENG
. SELE. ERXEHEDEED - X
1| wiEE o m | BEAA. B
3 =N =@ B AN
12 | KFHE-ASIE | BEE KFUE WHASEORE | 76 Egﬁ]m?éiﬁn‘**’”@"‘h”
e | TIOREERRORESEERS | __ | BERRERESNLA. RREEN
13 | REREORE | pape B | g TR LENT
14 ;\J/EL/AIDS =) %’nvz%lzﬁiéﬁ%ﬁo);ﬁ - St LAY
EREN BT 5. —REENG FEREICE ORI CHFREI LS
15 | R fEry T | moAorsins T aBN0AHS
% B8 3
16 | sEUZY) LR R SHRORRED | & | xemsEmTEEm
17 | b 058 ;’Eéﬂﬁ‘g@i&zf:*émﬁ”’ém B | KIFELERTEREN
18 | +imEe ;*ff;gfﬁ**&**&mﬁ’“:*é | KA T ORI
FE T OB KE O S, B BAECroTHRTRKEDETA
19 | BT KIZkBER T sty
i MAICKDIRE. =2 SRR E
i 20 | A TR E_;E(_])LEE?;F?KUDULAI &HimE A RBA §7KE( FoTIEANGFRRNERT
i . B CEREOEL EBRER | | KEHAT oHa. KEEoT
g | 21 | BRE P e N L T
BEEDELI =) IR ) ZEE R R
2 | i%gwwxm FREREE | giﬁf@wm E) 2 ENE
2 | 5% PRI CREMCISAER | & | xmmnsRIECERIR
2 | & DRSS OERRIWENCEL | & | RCREERETESUBRIER
25 | KEER TOLTANSORMIAERD | & | IRvoBRERSLL
o R—U> T RABORK REGE | - | TREECHLEL. SRR
26 | KEEH DFA. EKBOFEK, BE T myg
EMELEORE TRE BECHLEL. BRRIELI-
A fa:tfé)g;mg&m“w RE | éfgfgruxu SRR LB
S — FERH. B BKBORDAEE | . | TFEE RROBISIREECH
R c&PBE RBOKE = kTE3
29 | BELT BKIC L HEER & | BKEEEELHLTS
0 |28 BaS A EANEORE m | mAELLL
#ASEE: IEE AL\ L EIA DEBRAKHELLDLTOD IR = AELZEBHY




Preparatory Study (=i T g A i 25 E)
Reception Date:
1. Title of the Cooperation Project and Name of the Project Proponent
a. Title of the Cooperation Project
The Study on Groundwater Resources Development and Management in the Internal

Drainage Basin

b. Name of the Project Proponent
Ministry of Water and Livestock Development

2. Outline of the Project (Location, Project Description)

a. Location
Internal Drainage Basin of Tanzania, facing Lake Victoria

b. Outline of Project
b-1 Objectives of the Project
- to formulate hydrogeological map with necessary information for development and
management plan of water resources and water supply for Internal Drainage Basin
area
- to develop the capability of counterpart personnel of Minister of Water and
Livestock Development (hereinafter referred to as “MoWLD”) and other
authorities concerned in the course of the Study
b-2  Outline of the Project
Formulation of hydrogeological map with necessary information for development and
management plan of water resources and water supply for Internal Drainage Basin
3. Legal Framework of Environmental and Social Considerations (Law, Competent Agency,
Projects subject to EIA, Procedures, Information disclosure and Stakeholders participation)
a. Law
A National Environmental Policy was enacted in December, 1997, that set baseline of the
environmental policy of Tanzania. Succeedingly Tanzania Environmental Impact Assessment
Procedure and Guidelines was formulated and revised in March 2002 by National Environment
Management Council (NEMC). While they are not legally binding, most of national projects have
been scrutinized in accordance to them. They consist of five volumes as follows:
\olume I: General Environmental Assessment Procedure and Guidelines
Volume 2: Screening and Scoping Guidelines

Volume 3: Report Writing Guidelines and Requirement

Volume 4: Review and Monitoring Guidelines



Volume 5: General Check List of Environmental Characteristics
b. Competent Agency
Ministry of Environment
c. Project subject to IEIA or EIA
A project that may influence any features of environmental domain
d. Procedures

The procedures are described in the section 2, volume one of the Procedure and Guidelines.
Flow of the procedure copied from them is attached in Figure 1.

e. Information disclosure and stakeholder participation

Disclosure is generally compulsory, and stakeholder is not particularly mentioned. However,
the following sections imply such participation:

2.7 Public hearing, 2.10 Appeal, 3.4 Public notice, 3.4 Appeal of the volume one.

. Outline of the location of the project
a. Population

Four million and three hundred thousand
b. Race

Ethnic group, if it implies “race,” is diverse. Men of them do not cultivate, as their women
do.

¢. Economy
To review the current and future trend of economic situation is a necessary (but not
sufficient) condition for sustainable development and management Plan of water resources
and water supply. It should be clarified in next study.

d. Education
More than 60 percent of literacy rate of population on in the Internal Drainage Basin consists
of the most part of Arusha and Manyara, Northern part of Dodoma, Nothern half of Singida,
North-earstern part of Tabora and South-earstern part of Sinyanga,.

e. Land use

Agricultural and pastoral use of land is prevalent. Along and in the large cities and towns,
some industrial uses are observed.

f. The environment

the Area is mostly rural and agriculture, livestock and inland fishery are largest economic
activities. In only large towns population concentration is observed.



g. Existing water supply facilities

Water supply facilities in the project area constructed in the 60°s and 70°s became mostly
unfunctional. From 1985 through 2001, facilities were installed under HESAWA project
sponsored by CIDA. Despite these efforts, rate of rural population with access to safe water
remains less than 50 percent.

5. Categorization and its reason

a. Categorization: This project is in the category B.

b: Reasons

® As mentioned in 3. c. above

® Impacts in some items are not clear.

® According to JICA’s Social Environmental Considerations Guidelines, this project would
be applicable in category C. However, in this case, project identification is one of
abstraction or utilization of ground/surface water for bulk supply, so that EIA shall be
performed in compliance with proper procedures of EIA law in Tanzania.



Figure 1: Flow of Procedure
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6. Provisional scoping

a. Adverse impacts

Table 1: Scoping Checklist

Environmental Items EV?IU' Reason
ation
1|Resettlement D Large scale f.acilities that require resettlement of residents are
not included in the project.
L.OC?I Economy such as employment and It may be possible that water venders may lose their jobs.
livelihood
3|Existing social infrastructures and services D |Traffic in the project area is scarce.
4 |Land use and utilization of local resources D |No impact is expected
Social institutions such as social
5|infrastructure and local decision-making D |No impact is expected
institutions
6| The poor, indigenous of ethnic people D |No impact is expected
7| Misdistribution of benefit and damage D |No impact is expected
8|local conflict of interests D |No impact is expected
9|Gender D |(Positive impact is expected.)
10|Children's rights D |(Positive impact is expected.)
11 | Cultural Property D |No impact is expected
12| Water Rights and Rights of Common c Readjustmgnt of 'Water rights for intake of the Lake will be
necessary if such is planned.
13 |Public Health Condition C |Public health and sanitation condition will be improved.
14 |Infectious diseases such as HIV/AIDS etc. D |No impact is expected
15|Waste C |Sludge treatment shall be properly planned.
16 |Hazards (Risk) D |No large scale construction is expected.
17 | Topography and geology D |No large scale construction is expected.
18|Soil erosion D |No large scale construction nor deforestation is expected.
19 |Groundwater C |Drawdown of aquifer level may be possible if the yield is large.
20|Lake/River C |River flow may be affected if the intake volume is large.
21| Sea/Coastal zone c State of coast or lake sfhor_e njgy be affected if the intake
volume from the Lake is significant.
22| Elora and Fauna D Natural reserve or animal sanctuary is not included in the
project area.
23|Climate D |No large scale construction nor facility is not expected.
24 |Landscape D |There will be no facility that may affect the landscape.
o | pir nollution n There will be little exhaust emission during the construction
i work.
Avoidable with the proper supervision of work. Contaminated
26 |Water contamination C |effluent and sludge from treatment plant shall be properly
treated.
Avoidable with the proper supervision of work. Contaminated
27| Soil contamination C |effluent and sludge from treatment plant shall be properly
treated.
N o . |Avoidable with the proper supervision of work and proper
<O NDISE AR VDTSN - operation of the facilities.
o L . |Avoidable by the proper control of pumping and the yield of
9 |Grouna suosiaence U

groundwater.

Offensive odor

No source of odor.

Evaluation classifications:

A: Expected serious impact
B: Expected somewhat impact
C: Not clear

D: IEE or EIA is not required, or no impact is expected.
Source: "Environmental Guidelines for Infrastructure Projects," JICA, 1992, with some modifications

The project shall be evaluated through IEE or EIA, since it has unclear items.
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b. Envisaged mitigation measures

Table 2: Envisaged Mitigation Measures

Item Rating | Mitigation measures or Items to be considered
Local Economy such as Venders may be employed as guards and/or shopkeepers
2 | employment and C :
- of the water kiosk.
livelihood
. Readjustment of water rights shall be agreed among the
12 Water Rights and C parties, or the project shall be redesigned to fit to the
Rights of Common L .
existing or agreeable water right.
13 EUb“.C _Health C Public health and sanitation condition shall be improved.
ondition
19 | Ground Water C Drawdown of aquifer level shall be avoided by the proper
location of plural wells.
Adverse impacts to the river flow shall be avoided by
20 | Lake River C proper design of the intake structure or by structuring
plural intakes.
Adverse impacts to the river flow shall be avoided by
21 | Sea/Coastal Zone C proper design of the intake structure or by structuring
plural intakes.
26 Avoidable with the proper supervision of work.
Water Contamination C Contaminated effluent and sludge from treatment plant
shall be properly treated.
Avoidable with the proper supervision of work.
27 | Soil Contamination C Contaminated effluent and sludge from treatment plant
shall be properly treated.

c. Alternatives
1. Possibility of zero option

Presently, residents who are living in the Project area suffer from water securement,
shortage and fluoride contamination. Water supply problem is the most serious and must
be settled with appropriate water resource management and water supply development
plan. In consideration of those circumstances, it seems unlikely that no project would be
implemented.

2. Other modifications

Enhancing the capacity of the existing water supply system and water resources
management will be considered as an alternative plan. Following methods will be
considered at the present stage.

¢ To modify the raw water source for changing from groundwater to surface water.
e To familiarize fluoride removal equipment using appropriate technologies each
communal tap in the villages.

These alternative plans will sustain the existing water supply systems to some extent of
years. However, a cost of installation for removal equipment is comparatively high and it
is difficult for covering targeted area to implement fairy and impartially.




Digeetgr T. Director Officer

Environmental and Social Considerations Review
Date: July 11 2005
1. Title of the Cooperation Project: The Study on Groundwater Resources Development and
Management in the Internal Drainage Basin
2. Categorization: B
Procedures in accordance with JICA Guidelines: Yes
4.  Areas, Categories and Rating System

hat

No. Areas Categories Rating

Purpose, physical characteristics, scale and design of project; its
land requirements; types and quantities of residuals (e.g. wastes)
and methods or routes of their disposal; likely geographic extent
of the affected environment

Description of the project
1 | and local environmental and
social conditions

Identification of potential impacts of the project; scoping of
impacts; feasible alternatives planned, without project option B
and most environmentally and socially friendly option

5 Identification of key impacts
and idea of alternatives

Framework of

5 , Legal framework of assessment; terms. of reference; information
3 | environmental and social 2

. . disclosure and stakeholders consultation B
considerations B
Overall assessment . B
A Generally satisfactory and complete.
B Can be considered just satisfactory.

C Not satisfactory.
N/A  |Not applicable.
5. Comments
(1) FROAZ—Er7OfRR. DFE FERL) M2 1HE, C i FBTRH

HUBGER . KRN, ARG, BYYE, B3, T WL MR, KEEE.
THER) ROHEAER>TWETHE, K adxs ME, #EFRoNELdSRL
T HP/NRBEORBKEROEFZHMICLTEY ., RIELSH~OEEILBES &
EZxET, :

(2) F¥L, #P=F®EIAflE L labstraction or utilization of ground and surface
water for bulk supply] /T EIA O BEHEELA-CEY, PR LS EERNSELE
BIONET, LoT, &7V 2 MIZFIVYBE L, ¥ F=F7AIINIEE %
EHT D DI UERTREIT O LER S B EE X ET,

(8)  [Tanzania Environmental Impact Assessment Procedure and Guidelines Volume 2] 12 TEE
ORFHEA N, EBfichThET, FROEMNHZEND & 5 BT RS2
ED TOR #EHM LT ZEW, AEFHAED A - Alohi-->TiL, HlfEbeE
KLTFEW, £, FERAEOPTRRABREUAT - AV Y —EE Po L
AT I D, AERECEVERBE I PV 7HEBHEL RO TIES N,

(4) HARHEHERS TiX, Do nothing & BEfFMERR OBBFIHSKRBRE LTHETFLRTH
YL RSB, B b KR (M A, RFEAE), #BAFE (EFHA.
HEARE) REONREEIRATREEZELONE T, ABHE T, BELAEC
HERMEEIND G, BESABRELRFLTTEN,

(53) 7u¥= bBLOVA MIBTAEROTES V20O T, BMERPRLICL L
RoTWET, Yovzs MEERR, Fad=2 FOEE, HH. BEXNRS 7
Pl FORBFETHLTTEY, ¥4 MEEIZ, Ra—Y 7 0OfER C FEI
STWAEBIZDWT, BRLTTF SV, _

(6) HFEIHTIY BTTOT, AEHEO I PAL L MIREFSRERES2ED
DEICLTLEEN, i, YudzZ MNEBIFEEOABEICNTF— L5258
DEHTLTLIEE N,

Ltk
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1. Ministry of Water and Livestock Development (MoWLD: /K - B E R FE)

Organization Name Position/Title Date Remarks
Department of Water | Mr. Butingo Luhumbika Director Nov 10
Resources Assesment Nov 11
and Exploration Mr. Lister R.E. Kongola  |Assistant Director Nov 11 |Hydrogeology
(DWRAE) (Hydrogeology)
Mr. Samson Mpanda Senior Hydrologist Nov 11 Hydrogeology
Mr. Julius Mihayo Assistant Director Nov 11 Hydrology
(Hydrology, Meteorology) Meteorology
Mr. Raymond I. Mngodo  |Senior Hydrologist Nov 11
Dr. Mjengera Director, Water Laboratory Nov 11 |Water Quality
Department of Rural Mr. Christopher N. Sayi  Director Nov 10
Water Supply
(DRWS) Mr. Reuben Kwigizile Assistant Director Nov 10
Rural Water Supply and |Mr. Gabriel K. Lwakabare |Project Coordinator Nov 11 [from World Bank
Sanitation Project
(RWSSP)
2. World Bank (WB: t# 5 ER1T)
Name Position/Title Date Remarks
Mr. Gabriel Lwakabare Engineer Nov 11

3. Ministry of Agriculture and Food Security (MAFS: B3 -BHZ£{RESH)

Organization Name Position/Title Date Remarks
Irrigation and Technical Eng. M. Futakamba Assistant Director Nov 12
Services Division

4. Swedish International Development Agency (SIDA: R T—TF > E BB FH A1)

Name Position/Title Date Remarks

Mr.Erik Wallin Senior Program Officer, Nov 12 |HESAWA
District Development and
Local Governace

5. Kreditanstallt fiir Wiederaufbau (KfW: K/*VIEEE %)

Name Position/Title Date Remarks

Dr. Jorg Hartmann Director, Nov 12
KfW Office Dar es Salaam

6. Gesellschaft fiir Techinische Zusammenarbeit (GTZ: KAV it 2 %)

Name Position/Title Date Remarks

Mr. Ernst Déring Support to Nov 12
the Water Sector Reform
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AK'E 7 M=l : Mr. Mwengela: Director of Water Quality Analysis Laboratory, Mr. Kiwindu:
Senior Technician of Laboratory

JICA : HiHiFHEZ 11 H 19 A5 12 A 2 AOFAT 5 2, BHEHEICFITT 2 KEHE YO
H o E—— REDFTIELLY,

(2 ] KESHEOFEREEO Mr. Kiwindu 2, 7 Z—_"— KL LTRITE RS,
JICA : T E TIT o - INEBIN R I I 2 B8 1T 2 K E HTRER 2 6 B U=,
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DEINTAHAMEZE L TEY, RENDDEBEFLNAREL 2> TW D,
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HIEF : 2004 4= 11 H 18 H 14 FF~15 IF

Rikd A BV ERREEETIRITOA DY

S8 A v eV ERKFEE

JCA Ml : fex RHIE

Ak eV ERKFM : Dr. Lameck Mabelya: Dean of Faculty of Dentistry, Muhimbili
University College of Health Sciences

JICA : X o V=T D7 vFEROFABEZEFEITOIZVIToTE TV EBNWTWAR, NE
IR I ED X 5 72l A2 1T > TV D DD,

R T D—E, VXL DFARAN, BUINDOFT IR ETT v FEF
DREHEIT- TS, HETITILREICR LT, 7 v EbELaEMe 7 v R
K OHEHERELITo CND, 7y RHOFAEL TV DRI, #EIC PNETICR i o
TI— % ~ VUXE ~ = UHBIOMRICE N Z LT TH DN, PNERI R
WU S, DU RSRX TN ETHELSRBDOOEND, 2D, 7 v RIFORA
Hudak 2 NI R HUIEIC R E T2 Z & ITRR Y Th b, T2, KD LBV, 7 v HRIHDIEIE
PITEEIK D 7 v BREIZLT LH BT 201 Tida<, BEEICL REIKGFT D,
— B HLE RIS HERIIZ " Trona” & W 5 FRBRELZEH LT 528, trona IZIZEIRED 7 v
FNEEN, N7 VFEROFRKE o TWABRENH D, LER-T, 7 vHEIRDOR
RZREKIZORRD D Z L Hid) TH D,

7 v FIROJRIRNEELK TEH D D) trona TH D DMNEHEND HT-0, FRORBREZIT
> T b trona DA FREIK E 8720 7 o FRIBEN T mg/lit O BN & FIRETH D=0,
INEERLUEERORTICTZ vy EEREEN, ZHUTL D RKRPREE S D,

JICA : WEBIN ARSI W T, BIED 7 v RIFOREEIT > TWD D,

FEVE NI R 2RO 7 v BIFRORTITIRIEMLE L EZ TWAR, B OHE T—I
OB STV D, BEIZHIUE, HEOKEHNIIE > TWDHDT, WOTHHAN
T&E 5, 7 vBROREERRNPES TOLEEIL, ¥ o P =T ETIEARREE T TH D,

JICA: H L. JICA AEMMNEFIC 7 v BIROREEZKE L1256, EO XD NS
2785 D,

SR ICA TR AASIC 7 » FRA % (R L7 WA T, DS R AR,
ﬂi@%ﬁﬁk\ g}%ﬁl*%iﬁ k@g}%§§+@®j$ 21T 5.

WA TEADZ 81T, TNETITo CE A L FEAMICIE U FiE2BEE L, JHER
LTI, SIBESE AT ZORWZ I L7722 S 13, JICA FE O A HH
M2ERETHHZEEEBETDHE, 4 A5 » ARZYTHA I,

1F =L 0ERIZ 14 DA L 2= EL 280FMAEDI L ERD, 1 TF—LHT-V
DO1LHBHEY OFERITRKSFIE (F204) BBECTHD, 2F—2 &Mk LiEEZK 3
r AN 0 3 L2 5E . a0 500 & (K 2,500 N) &725, Zhicsh®k k<
FAENATRER PR COMRZ A2 a5 L) 3,000 ANFREOTENREE 725 5, PERIN A HE
WONANL THUETHDLZ EE2EZXDLE, +0REEITVRRWVNE, 7 vREZFOS
AifE ) 2 aHICIER T2 2 R TEHTHA I,

A
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HAESEROE TR DAT O, EMERRORY LD, HiT2id 1 » AoHiF %z
WEET DR, THZOWTHERENEMLEZ b - TEH - e 5,

A7 FLETH D, JCAFHETH T AD 7 v BEEAEROLE - RFFHEEIT O 7]
REMERHIVUX, 7 v FBHEHT KO 7 v BRESCATEEE & OREMEZ ZIENFIE L2\ o
T, 2O X9 REROBMEZBEEON LW,

JICA : REGSHERIEMORMIEG T2, DL TENIE. 7 v BROREIZ EDRED S
ANV DN Z TV E 720,

TR JICA BB BIF - T< 5 % TIT, SO LB AR 5,

JICA:12 A3 H (&) %D TEFLZIBT 5,
YLk
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gL HN s A T ARFEY Ty UV HEERITLAE DY

S H e TR YT —ARF

JCA Il : fex RHE

K £ A AT — KK : Prof. Damas Alfred Mashauri, Water Engineering Dept., University
of Dar es Salaam

JCA : =X U VHIRIT 7 v BREFLEEOWEEH LEHNTWDEN, EFOXH> R EEZ
TR o TWNABDD,

B BUEERTE TK - RERREICHTB L, 7—Y % O 7 v RBREMIEFTICEH L T
e ZTDOEEIT, 7 v EBREHEBEBONFEZITV, L2 PG LIz, $TIZT v RREOH
FEMDITENT WD 28, WFEFTERERF DM TENRITATE Y » RIRELELEONTE - R TH

ST,
JICA : BARRIRIFENE L F OB Z2 2 TV -7 X100,

Bz . BIRMRIZIE 7 v BREAOHITRTHY . RO KL D727 v RWAEFNZOWTHEREOMR
REEIT o T2,

—Bone Char (BERKE 2V CHERIE L2 H D)

—Magnesite (FREE~ 731> 7 AaEBER LRDRIC L7286 D)

—Poly-Arumina (Wb 2 /Ny 7 (IZHNT T KRR LIZH D)

—Clay CHiEZEiRk L CRIRIZL7Z2H D)
ZDENTHEWNANALRBERZR LT, BEIIEZX D DT EObDTH -7,

JCA : 7 v FDOWEALE LTELFEHENTWAIEMET VI T E R o 72D,
Hfz IEMET A I FIFZ Y =TETIEHRELTE LT, &Rtz

JICA : &I TR T2 4 DDOWERKID 5B, ENNEHEN TV D fEwmIEHE TWh D D),
B T o~— I NEKE LE T ey =7 b (1992 0D 1997 RIS/ THIZER R T
1Thinlz7 v B REOMIET =7 b)) 13H < £ THLWEFRIOVEREIC B 2 il rorZe
ThHol=T=, EOWERINVERER, = A Ml TEIL TV D MTOW T O EBREHI T2
i T e\, Bone Char & Magnesite 235U TO A TF-ORG M & WA RE S O TN
FlEL U HENLTHD EHAIZIZE > TV 5,

JICA: BifE Bone Char 236 o1 B ERIE LTEY EIF S TWB A, EOEAILRITH,
Bz . EO LD 728k T, Bone Char W EAI & L CIRIE SN HONTII DN B
W, B 7R AR ClE, Magnesite & Bone Char [Z[F%% & B> T\ 5,
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FIF : 2004 4 11 /3 21 A 12 FE~13

EEA  PRERMNERK T 027 N7 v RREERESAM vy b Y= MEYEET
babt

S AT v a MREFNERKT B Y = 7 MBI

JICAM : AN R, FANA, K EME, HHME, fEx AR, A TFICA X v ¥=7

%Tﬁfﬁﬂtﬂiﬁ
BTy aFREFAERAK T 7Y =7 NFEEPTAl © Mr.E. Mucham: Labo. Technician

JICA: My hFuadxZ FOREREITRITH

Mr. Mucham : Bone Char |2 Xk % 7 v ZREEEBEOFHICOWTHFEREOBEMENE N2 &
VC\‘&) 50

JCA: "Afuay hFav=y MIKT L%, ERIFGI &k 7 v BREEEZMH L C
WADD,

Mr. Mucham : & 473 U 72 8O 18 ] LTUV‘@L\O DM AL ERNAHE L. B 2 HNE
HLTIND &9 BOKEEIFBATICERE LT\ 2,

JICA : fEbil T\ 7 v EREEFEIZIE ZIZH LD,
Mr. Mucham : 72RO E ZAILH D,
JICA : 7 v BEFRFEHEE O NI UIRMEE 72 & L OEdEILH D D,

Mr. Mucham : 452 #
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HIEF : 2004 4= 11 H 22 H 8 F~15 Ikf

DS K BERRBET V— v 7y BRREMEII G DY

DY TIV—x 7y BEREMTERT

JCA M : IiAHIE, HFAHE, KEHA, BHHEE, fix KHEE, A FICA X ¥ =7
HHEIA, (bL THEARFENZEVFELWITHEDEEIT-oTND)

AKE =48] : Mr.Godfrey B. Mkongo: Chief of Defluoridation Institute

JICA : 7 v RREMIEEFTOMIE 2B 2 TIT LU,

WFZERTH 1978 4RICAFSERTRR S DR Tz, 1982 (T Z7,/3%Fﬁ BT 5 VR
U LB ST R ORL S SHERR ST, 1986 A2 7 v FEREMIEFT DR SLHN
EARBNCEIRFN TGS U, 1990 4EIZHEE DIENE 7o 7=, 1992 G 1997 FEITHNT T
DANIDA (5> ~—7) OETHMNL 7 v BREEEOMIEENTDONZ, ZO7rY
= 7 MZIE MOWLD Otz # L Z %5 — A RF, To~—7 TRRERSEHE L, 20
92438 % < @ MoWLD ik E 73 Master <° Doctor D7 & Bifg: L T 5,

JICA:JICA 7 v HEBREMEBO Y 7 ha v R—3x L "R T LEN, FOhLEDLXH
VEENZ 1T > TV D DD,

FFZERT : Bl &S ERBEZIT-o WD, £/, BEEEO-OOEETED TR G
RKLTWHERFTH D,

JICA : Bone Char O KEAFEICOWTIZED L I R FEEZE X THNDHDD,

ZEATl - NGO %% % 7] C Bone Char O KEAFEATTHI Z L 2E 2 T\ b, bRl HE
DBERE DAL £ 0 13 50%FEE TH D08, FFk 85%FLE - BiF Tuv& 721y,

JCA :JICA D7 v FEFREEED Y 7 ha v R—xr ME, BTE7LEoTWhiani,

ﬁ Fll: ZOY 7 harE—ky FEBU, 7y EREEBOEEE L LT O AR
RRRZENFEISNTN, ZOZLTHITHDLEE->TND,

JICA:JICA D7 vHEEBREEED Y 7 harR—%  NObEDARAT v L L T%x4E
LTUWAD,

WFEAT - Bone Char 28 L7 7 v RBREEEOFEHICET2EREZETEZE 2L TN5,
BEIZHIUT1LENG 2FETERTEXLEESTN S,

JICA : 2002 HEDEZF/KEK TIX, R 1 AH7=0 1 H 25lit LA O AIREZ2 K 2 45
52 ENEEIZEITONTWA, BIED Bone Char 25| L7 7 v EREEE CIT 1 EI 4I|t
~5lit OAHAFTEEZ2 /K LIMEE TE 20D, EFEKREDOT vy v 725K ED L HIC

W< DD,

MRZERTH] - EFBEORICE 9 L 912, FEREKEL BIF Tn& 7z,

JICA : fBbKF D7 » FOMEIZ D&, RIEE LEEELZ > TV D D0,
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WEZEATI . BARR 2 R BT S 7 v RIS T2V —7 v 3 v 7 & JL[F TR
L/VCI/\}:)O

JICA : F v ~—7 & OILFEFSE T Bone Char N bENT-FRER] (7 v EBWEH]D) & LT
FERm ST BHILT= DD,

BFZErrff] « 7 v ~—27 L oEFEFIFEE 7Y = 7 FTliE, lx OWREFNZ DOV TN &
N, ZNENCHOW T EREENH SN TWD, LorL, 207 ay=Z MNIMEOF
WHIF D EFZE RS . EDOWEFIDMEIL TV D OB fEim L H ST,

JCA: Z)v» X « BT —ARZEOV Iy U VERIZE D L, HENET =7 FTIE
Bone Char & Magnesite Ol 5 2MENL T2 & D JfiETS > 7208, E &2 Bone Char 23® E
SINTIEWRNE S - TS, ED XD 7214 T Bone Char 23 EEIXIL7Z D>,

R - F#E7>1Z Bone Char & Magnesite 23EIL TV D & WD O, LFEFE S m Y =7
FOBERFH TH T, Fo, vy v VEENPF O L2, R T e =2 T
Bone Char 23 HHEN TV HWERITH 5 & Ot %ménfw&w

JICA : ZHTITHENRZF D L 5 IThEERT T 7= DD,

BFZERT{A]: JICA OB F RS K70y 27 v CT7 vH#EHEEEEO XM oy vy
7 FEFE[LTWAHH T, Bone Char i bENLTWAH E RO L2 R ERD
77,

JICA: ZD L ZDOHEEDL D WVITIHCE RETIELL,

WFFERTM © SRS ESLCHCOIE Tt A H Lizbir Tidal, 1 o~ MU v 7 AR FE
WERIORHSAZTRD &, 2D~ v 7 AETES % D1F, Bone Char 23 HENLT
WD ERERROT T, 2O~ MY v 7 ZARITBUEFICITENA, FRERO B RO =2 Y v
B MBS TWAITT TH D,

JCA : 5 bt ottt 7 mn = 7 FOFEREZ, TN ONEDHFE L WRE bITHOT I,
BMEOHLTHOLT N IO~ N v I ARTELZMHTTLEIOR, HEVICZLZEXD
N, BEICHKHREME T n Y=y MICBELIZA L« TR « T — LA RFO~VT ¥ U
U #d%IZ XD &, Bone Char & Magnesite (X[F2E TR WNEDER L H D,

WEFEATA - (2 OBERTICES LIFZERTRIZN B DIRZE 72 L)

JICA : {EMT L FETIE, FKICT VI =0 A, FUDNKREICRAET L0, Gl
ELHXEITIRENHAT-DFEA LN DL Thol=M., B (ExK) OFETO
RERICEL DL, ZOLH 7z LiIFHEINTWARY, ERFEEEL2FETIZLY,

WFZERA] « ERICIEET A FEZR LD TiEnl . 222N A4 v RoERE D
SEAWERFRTHS, Lol, 20X 722 tNES Ly EETAIFIEZ =T T
B L TWRWZ s, FHIZREETH S LB LT D

WHEFTI . Z OBFFERTICIIAKE ST ER R S TR Y, 2 B0t (HACK)
ERALTWD, ZOEMT 2] E®ﬁ5(ﬂ7kﬁéﬁiﬁﬁ%£“(ﬁﬂ~f‘%éo
ULk
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HIEF : 2004 4= 11 H 22 H 16 FF~17 IF

Bl T =TI NKEATT B A D

8 T—T I PKELRT ST

JICA I e RH H

JN K EZRTEE#5 AT © Mr. Lyatuu: Assistant Regional Water Engineer

JICA : 7— %N TT7 v R EOKEICHEN D A il 22z TIZ LV,

T — w KERD - AEERD Arumeru RN T FIEYEE L WU TH 5, O RIFEFENIZ
ERATIE 720, Arumeru RIZIT D < IZREVY, KD 7 v RIEERE L 25,

~ =7 TIMIEFEOMDIZT V=% MLzt DO THY , ~=T7 ZMICBEHT 4
TOBEEHEIT L—2 v > TS, =7 FMITIE, FERRET S T EIZH D2, K
BoTEIRES , KEOT—# b, ~=7 Z M TiX, Shimanjiro }%, Hanang Jx T~ v
FHRDFE LY,

TS O T KT TR, BIFAKDO 7 v FRBE S EV, ZOBHIL, £k
DOKFERRTHLINETH D,

JCA : 7 v HRITERT RSN, 2 LT 72 EOKRMELRIAORIIZTE S D,

Th=yx/KELRR © THI7Z2 EDOBIFIL. BRI NEH I N TE LT, B O 70 o
KEFIH L TWARKIZZ, I LT 2 OWTIEES TS0 O JE 0 Hls TR A U, AIEED
TIEIA 2R,

JICA : KEGIT —Z1dH D

T —3 v KEHT 0 2000 415K E S 4172 Arusha Region Water Master Plan”23% 0 . = o
WAKICET A E2TORERNBA->TND, 2O MPIFHEO~=T FMbEENTND, =
D MP D15 HFT V= YINBION~=T IMOKET —XE2WBELIZLOTHD (7
v RRERTEDDE AT — X TZEER), MP HEED Map 8 1x7 L —r ¥l L O~
=7 MO TIKOESIREE, pH, B, KW, MiEtER, 7 v Eoomar LT
W5, ZOXOHKERIZ 1/500,000 TH 5,
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HIE : 2004 4= 11 H 24 H 9 FF~10 ¥

St R KT H &bt

%0 RR=M KR E AT

JICA I - e RHH

JN K EZ AT %5 AT © Mr. Bago: Assistant Regional Water Engineer

JICA : K F=Jl @ Water Master Plan X3 % 7>,

R K= K00 - 1970 AR E SNTIEFICHNL OIS 5, stEBKRITE -7=<fEHT
TRV, KFIHE K 72 E135EIR D THA D,

JCA : MIP IZKEDT —Z1T# > T\ DD,

K R~</Kk$hf : KEDOT—Z1E K R~iiEIZR 5. NEEKE 3= L TWh7Zpvy, M/P
ICHi> TWDEDOLSMT, KET—Z 12T LA SN, F7-. MIP OKEEHVE X2 I3KE
DIEHRITEL - TV,

BE, MAKERREBEITOKEDHTE TIT> TOD ML, b o1ED R R~HOKRTH S
Makutupula Well Field (PEBIRHUIESMINLE T D) O FARKDKETH Y . FEHOKE
IHTEIFE A LT TR, R R MNOKESHrEEEIL 55 TR <, < OB XY
HD MOWLD O HTrEICHAEI ZE > THIT L TH Ho T 5,

JICA : KR<INTT v FEOMBENE LWL E Z 0,

R R~ KERf - NSRRI D U 7 b S LA RO A O EWE 5 THhbH, K R<IHT
IZ”Dodoma Urban”, “Dodoma Rural”, “Konda”® 3 UL PNERIL st 12 237y > TV B BRIC O
EWVFE, Konda D> XM & OBRITALE T 5 Bahi"f T7 v BHEEE DLV &
<o, 72721, Bahi 7 v RZHEHEZT DL L, o F X IND Chikuyu 6B EL TE
TEREENTWS,

JICA : &% (MOH) DINDHEHEETIL 7 v FIRIZOWTHELZIT > TV DD,

K R~<kE0D - RIEE (MOH) OMN OB ANIHETH Y, 2L IR EDDLNHD R
FTUVIKEPEEIFIZOWTIIHERE L TWD EE I 23, 7 v RIFITHOW IR L T,

JICA : 7 v ZUANDOKEDORIEIZH 5 D,
R R KRR« M0 SO E O i WO F KIS ER B i T 5, MR, T OEHt S
2 EDORETITZRVIKIEZFHA L TWAERIZIE, FTRIZREDOHEIFNZ L, a LTI L

TIHFENTEENE D0, AT RV, T KF O~ AW TR, 1T &
Ao ERIEN RN (B DNEEY)
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H I - 2004 4F 11 H 25 H 8 FHr~8 I 30 4y
D4 0 KR~ Bahi A5
285 R K~JN  Bahi #f

JICA Il « #ex KRHIB

Bahi ¥ : KEFLEE

Bahi #1 Ti&. 2001 45 2004 FEITH T T, CMCR (VU A MEEHENGO) Ickbv, H71
KEFKGIKE T EIKE 20D T +—H—FF AT D70 AR RE STV,

fiax OFIZE 1L 13 #F, 5,000 ATH Y . AEHEIT 20Tsh// 7> (20lit) T -7z,

Z DRKIEER D TER T D HNE. 4 KOFI I F E)IDKEZKIFEE LTz, —EOfE
Rix., FEEHFFEFEHL WD EDZ &,

R RN OKERNZ XiuX, ZORD 7 v TR OTRA 7238 A Hs & BV T eas, KE
FEIWCEE, 2O L5722 LTl ETHY, CMCRAE D LTI DR ZEAT
DPIZDONTHINHERNEDZEThoTlz, ERO7 v HRIFICET 2 EHNMER VDD,
HHWNI R R MNOKERIOF#RDFE S T 2D h, BT E 2wy,
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HIF : 2004 4 11 H 26 H 8 IF 30 4y ~11 FF

Sk FARTM KBTI &b

% ZARTM K ERTFEES

JICA I e RH H

JN K EZRTE#5 AT © Mr. MLE. Kuzenge: Regional Water Engineer

JICA : % 7R Z )N Water Master Plan 136 52y, F£7=. KEIZET DT —X13H DD,

27N 7 KERT 0 1978 A ITR E S fv7- FE R IZ W\ "Tabora Region Water Master Plan,
BROKONSULT" 3 & %, Z ALLAAMIT JICA 233 L 7= "The Study on the Groundwater
Development for Hnang(Manyara Region), Singida Rural, Manyoni(Singida Region),
Igunga(Tabora Region) District, JJICA 1998”23 &% %,

Water Master Plan @ Vol 9 Water Quality Studies (Z/KE DT — &% 23# > T 5, F72 JICA D
HEFED Vol Three I Target Villages OKE T —Z 030 £ &L H 5TV 5,

LEDT—=2PSNCH 2 DI, # K7 HiOKIEM TH 5 Igombe Reservoir O 7KE 53 Hrifk 5
DOHTHY, HHS pH, TDS, W, HWHRIBELITTHY, Hullk, THE & LIEFICRON
TW5b, BRTHKESNT —F 2R TWD EEI N, HREFIZRON TS, 20k
2, KET—ZI3IERITRONTE Y, JCA THEL WA Z E L TR L,

Igombe Reservoir OKE DHTEIL X AT HHK FKEALIZE L TEY . MOKEATIFES
TSI E S Hr a8 13y, Water Aide 72 & Calili 2 52 1 7= oW B RfiX VW 2 O T, AKE 5T
FOREEZABIZEF L TCOWDIN HELTH D ) PEIL» Ty, OkEEf2 5 JICA
D7y =27 hTHACK 22 EDOf G B 25 L TH 52720 DIRIER & - 72)

JCA : ZARFINTT v ROMENE LVHIEIL E Z 2,

Z R T KA - NERCR USRI 22725 4 BT v RROMENEE TWD, ZARITMT
I%”Nzega”, “Igunga”, “Sikonge”, “Tabora Rural”® 4 2SN ERIR #2202 > THE Y . Kz
7w FROOEWELIL, Igunga L& Nzega R CTH D, MR TIIHEICARIEENRDO LD
FEROZVNPZNE MR, EROBERNEL LD TIERWVWO T, 3R ToH
2o

JCA : 7 vy FRBE DLV ZHE LW, TEEZ L > TINDD,

% 7R Z K FLHH < lgunga O KERTIZREI < OB WEE S, 11 A 30 HIZ JICA OFREM 2354
95 Z & % Igunga ROKERNIAZE 2 T L, 7 v FBWORMENHHF DY 2 &t L
<D E/-S,

JICA : frf@E DIND HISERERIS . 7 v B OREEIT 722 LD D,

ZRTIKERN © DX D 7RERIEEWZ 2 &3 auy,

JICA : 7 v ZLISMIKE O REIT I D,

ZAT KN - 7y RSN SRR EROMENR T TS L) TH LA, 7F
ML T x> T, ZARZINO MIP T, FHBRMEZER ORIBERH 5 Z 23, s Tw
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JICA : KERPEEIFIZ OV TIZ E 9 D,
ZRTKERN : LT IRFEAEREL TRV, R EBHEARNOKEFEH LTS

FERVTHAZEZTZLITH D08, RARME L 132> TRy,
Uk
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HEF : 2004 4= 11 H 29 H 8 5 30 4y ~16 KF

A =X AN NOKEEFT B A

DY = AN KBRS T

JCA Ml : fex RHE

ISR EHSAT : Mr. N. M. Ngozi: Acting Regional Water Engineer, Mr. Charahani: Chief
Chemist of the Laboratory

JICA : = M@ Water Master Plan 1X& 27>, F7-. KEIZET 57— 13H D50,

= U HKERRR L 1072 D 1978 RIS TR, RE SNV FERICE V" Shinyanga
Region Water Master Plan, DHV (4 Z v Z D a Y2 h) ” BhHbH, Zidv=x 4
METEINR—=LTWND, ZO MP OHIZKEIZONWTOT—FZHLHDHIET ThHDH, HE
T Library THER L CH D, (HETMP OXKET—XDav—%%H),

(Library 7>%& M/P CTYERL L 7= X Shallow Well Projects, 1978”% HETH H o7, Z it
#i )R 1/250,000 D> = » T RIKE I S3—F 27 7 —DKEHMK T, ZHUTIZEC B &
WNF DOHAARRENTND, Y= U ITINOKEDSHEDOFESIE THLTF ¥ I =K
LR, ZOMEHLWKET =2 ZMAEHF LD L ThoT)

JICA : ZHUIEDOH LWKET —Z13dH 5,

VX AR D, TR TITo T KESHRERIT TR TR E IR -> Th D, &ITD
O TliE, HERD RWSSP IZB5E L T HEERD B AT K HUR O K E ST 25T - T, 4
1L 400 FRELO NI 21T o 72, RWSSP O HTIE H X, Bk 2B E L T, BLFICR
HIL TN A,

pH., EXISEE, e, WmEe, HWHEA AL, 7 oFEA A0, WA 4,

— PR RIS, TNEVE R, (ZABIZBIMLTEE, ~v o2z 25805 5)

JICA : 7 v FROFEIIIT > TWZRWND D,

= U ATKERR C MOWLD TIEEM L7e Z &R, REFE N L7 &V 955 By
TR,

JICA : =% U M TT7 v HRIBYOZFE LVHIIEIT E 2 ),

= KBS LR ORTE L,
+ Meatu 2 (B —EBIZNEBINR IR NIZ 8 2 28 7 v F/IGYL DO LT E D 4t)
Bariadi I (I B {23 N RN SR a4 )
= U H XD Uzogoro HiX. (NERINL AR HEN, R ICBIHEER 24T 5 7223, ik
DENIEAIEA LT, ZOMIBOERIZE 7 v EBREFRY EBHEF9)I0
KEFIHLTEY, BIELFERAZHIT TV D)

JICA : 7 v FLSMZKE ORI H 57,
= U AIKERRD @ pH (905 1012 H K .5 ORIEEN 7 v BIG Yk & B> T D,

Meatu VLD PASEHK R TIIEESTERE O T AN EL 54 LT\ 5, HEerEZEEOMBEIL,
BRICRA LTy, a2 L7 OREIL 1996 ELLRNICIE S o 7208, Z AV LARR KRR ) 3
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EINERTHD -2 b, BETIXIFEAEREL TN,
JICA : KESTEZ RETITLLV,
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(BEOFRER, STEREZ L SRS, 7] BOFEKERBIZETH AA—=TE 5, il
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E4 - XA T Igunga K ELRFT H A HE

245+ Igunga VR KB fmi S5 AT

JICA ] = PEx REH B

WK B #5FT © Mr. Keyyo: lgunga District Water Engineer

JCA : A TV TRTH o & b7 v RBYEOFELWAITE Z M,

A 7 FT KRR ¢ Imaranguzo AT T&H Y, HITNKD 7 FIREETT 36mg/lit I HET D,
OFIZ 0.7mgllit 2> 5 7.5mgllit TH 5, —MIZA 7o HROILER T v FBRENE < . B
TIRVMEM R S 5, AN ERLT, MEAWELTHL Z ENER L TWDHDOTIERV)
EERDNDIN, BFLWZ EEIARHATH D, NoKEZ, BT & ZIT L
seasonal river TH Y . KIFIIRAKTH D Z Enn, 7 v RREETKW,

JCA : 7 v EPmORFEZIT 722 L13H DD

A 7 TR E - BOKERAMFE T TId, FEME L7z 2 LidZany, fREEE TH I L T2
W,

JICA : A 7 U HIROFEEE N DT E DR D,

A7 FEKERD BT IHRE T, AAIE2 TANSL 3 TARETHD,

JCA : 7 v FXREEZZTNDH I,

AT HBRREN R T vy =7 e LT, B2 MY THOKERRED Z OHlEE T
KT DHEEILH DN, BEOERMTH D, HEED RWSSP NAETHITHOIL TV DN,
RWSSP TlX 7 v E#REZHZE L Tl

JICA :JICA TliZ~=7IM (FI1ZTL— %) OITIHTT7 v EREEBEDO A 1
vy hTal el NelTol=N ATV HRTIXIZOL ) a7 v BRFLEEOEANITE X T
lﬂiﬁlﬂ@fﬂo

AT UKD - FF, AL LTHER, B, b bsbif i, £27
IR ERIET D HDTHLRNWI b, ERICEMHEZRUESE S Z & 13FEFICIREE L
EZTWD, £, BEEEICIDUHERNESWEBNTEY (1 X7 Y HT=0 44Tsh
THHZEZHHLE) . AT HERO LAY H-0 OKEVENS5Tsh THH Z &L 2 EE
T AL WMBREH O 44Tsh 372 L %2 10Tsh 1272722 LThH. ETCHERPAHTX A
DT 720,

JICA : 7 v FELIAMTa L F 7 EOKERMEIFEDORIEILH 2 ),

A 7 TTRAKERRT - FRIZR EORRIT R TH D0, ZHUT EIRLZ2H DO TR,
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A XN KBTI DAY

% XN MBS

JICA ] - e AR H

PN K EZFT S %5 AT © Mr. Deocres Kamara: Regional Water Engineer of Singida Region

JICA : 2> F X ) D Water Master Plan 1365 57y, £7=. KEIZET 27T —Z1EH DD,

R Z KRR oIz < & b Water Master Plan 85> CW\Wb Xk 9 THDA, v
FHMITE D MIP 26720, L7elo T, WKEDOT — X IIIFE LRV, 1984 4
MOKET =2 %L > TNDHD, JICA DFEEROHBEFETIL, ZNETOKET —Z 0
FLESTWVBIEITTH D, ICAHELUEDKET —Z 1L, KESTENRF > TWHIET
Th D, 1970 FFRUITA—A N T U T OB CKREGHTBITOIIZ EBNTWDED, 20T
—Z WS EZITHDDONTNHIRN,
JCA : v F LMW TT v FHEYDZE L WHIEIE E 2,
UR KK AL oD EMNS A BN, T FEIELROZE LW EITALE O Iranba
BThH b,
- lranga W : AE¥E. RO EADRPERE L 72> T D, KT v FEEE T Dululu £+

@ 38.2mg/lit, Mdalawa £+ C 25mg/lit, Dlomoni #f T 21mg/lit TH 5

Sibgida % : 8, RoILEH CHREDNH 5

Manyonn I : o> 2 RIZEE~FUERIEIT R & < 720

JICA : > U XX THHERD RWSSP D SN TWAN, 2D 7y =7 b TKESHT
I THI TV B0,

UK KRN AT TR,

JICA : 7 v FLIANO KRR LD 50>, T /KEORIEILH 5 0,

UL KRN - IR EE N E OO R R R O E W N B D N, KX AR
T o> TWn e, I L IZIIFEICEEN LA ARRE T ME L 1T/ > T, 72721,
BRI E CE TCWARWA, BF 7 2ADBRENERZBUHTWS, FEERIZAIIIKTH
A9,

JICA : KE/SHT=EZ RETIZLW,

TUR L KES TR LT,

OKESHT=RIZIE pH, EC 722 EDQRATEE 2 E TE 28 Lv/a < HEHICHETH D
CHMWrEshT, 22, 7 yROBGHESRITA XY AOEH T2 HEA-TND)
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JCA I : fEx KA

MoWLD A4 K'E 53 #Hr= : Dr. Hassani J. Mjengera: Director of Water Laboratories

JCA : T N— v D7 vy HEHBREMEFRFEO L AFEICINEL, Tor~v—2rD 7y
=7 N TAT 5 T2l BRI E] 2 D 7 v B AR OVEREIZBE T 2 NI 7298 T, =2 ok
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ST EEHE « —ISBREROMREZ I LI-F 0N H Y . ZHuH-3% Bone Char #3#E L
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JICA : ZOWETIE, WBE= R b ARy AN E O v LIS O B Z 2R IH H 23 k)
TWa EHErsnL2d, ZOX ) REHEZZBEETICHINTN CORNERZRETDHI &
WX S D LB H R,

SIEEE  HENCS I BV THDH, WBla X~ SRS B M2 O EH LA
THHZEZMEL T, 7 v EREROREZLVETHLERDHD I,

JICA : 7 v FEWAEHRIE LTHIDID Bone Char 0 =TI < . HEWMEHRZ S 9 — £
WCREL., FNb o & bEHEFBICAIL TWANDICHOE | BRI ORETT A2 LEND
HEEZ DN,
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University College of Health Sciences

JICA : e HIREE L7 RS 0 IT52mk L=y,

W R - M EEER L TWRWEI N H D DT, RO HIEH D% 3RFICE kT
EJIAN
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E) Do H == D OEBICIE A EMEADRIENENST2720, 2 I ST
WARIZIZBEBREN L OBERVICL DD TH D,

QUESTIONNAIRE FOR WATER QUALITY IN THE INTERNAL DRAINAGE BASIN

1. Water Quality in the Internal Drainage Basin

(1) Please show epidemiological data and information concerning the fluorisis if any:
a. Has the survey on health of the inhabitants been done?
[ : MoWLD /K& R = > = 7 Bl mk
MOWLD TiZeo Ty, (R#FE THRLo TV RWEI T TH D, ME—
ZOX IR EREEZRB I 2> TV AT AL VB Y KEOHF
HThHoD, TOMEHBIIIEFITROENLTND LR,

b. If yes, please show the data of the patients of water borne disease, especially for the
patients affected by fluoride (dental fluoroisis, skeleton fluorosis)

-Dominant area of existence of fluorosis patients

- Morbidity by area

- Epidemiological data and information
Age of major patients
Relationship between morbidity and fluoride contents in drinking water
Relationship between morbidity and dietary condition
others

EZ Ak B ERKREY VLY R
ZOXIBRPEIT NV—v vy D—H, DUFFTDOFFURAK, FUIN
DXT IR ETT vHAIROREZIT->TND, HEXZDLIIT1H
DOHIRIZPRE S, R 72 BE O G AALBERIZTHOWVWTIE AT
bbH, ZNOORETITIRREIZIRG T, B7 v R ELELRER
27y RIZE DB EREZIT > TN D, 7y FHRNEEL T DHHl
WX, FEDICNEIN RO T L —2r ~ VX E ~ = U
DHIXIZZ N Z LT TH D53, WEINCRHIR LN &, LT )N
R HMRETHELLRBOOIND, ZDTD, 7 v HNH ORI %
WEBI R HUBIZBRET 5 Z L IFRRD Th D, 7o, RADO LB, 7 v
FIRDRIERITHCEIK D 7 v FIREIZLT L b I 500 Tide <,
BEBICORE KMFET D, —HBLHE RIZBHAIIC trona” & VY 5 i
B2 LTV 223, trona ITIXEIRED 7 v EREENL, 2T v H#E
HDIRK & 72> TWDIEERH D, LIcnio> T, 7 v 3HRIWDJRIK 2 ok
KIZOBRKRD D Z L HFEY Th D,

c. Are there any other water borne diseases in the basin?

122 PNERIN A e 6 J1 > Water Engineer
PNEBUN TR HieE 6 1 o> Water Engineer (2X 5 &, 7 v F LS H A7 TV
T, EM IR, SRR, GHEATEESR. & pH ORMENH D T & B
OMTH ST, WTFNOMTHEKEDFENHBAROND Z &6,
WA EICE > TEWRNWEDZ L Thole, 2L TIBELTH, %
INTENICBEEDNHAIBETHDL LD LT, THHIERA B E X7
STWRNEDZ L ThoTz,

d. Are there any institutes of fluorisis? If any, please show its detail:

- Contact person
- Their activities



- Address
B Ae e ERRKELY AR
& L# : Dr. Lameck Mabelya, Dean of Faculty of Dentistry, Muhimbili
University College of Health Science
) 2P =T a2 to 7y RITEKT R EOFA - 5T
W BEEA—/LT R A Imabelya@muchs.ac.tz

(2) Are the doctor or public health nurse who can undertake the survey of the fluorisis ? If
any, please show their detail:

Contact persons

Number of available doctors and public health nurses

Their available duration for survey

Remuneration

. Others

[ Ak Y ERKE LY R E

HRFTEH, BYWEHOIESLZ T TINETH P =T R2EO7 v HRIT
RT3 R OME - A TR CERE-N DD, 20X AHk
MTEDOIEL =T TIEY KT Th D, JICA OEX KN H
U, SR — A THEL L CTE BEHICH 5, HEOREITHEEIE
M1 Y | EREOFEILA v & — VERIREEH 5\ I O F 5 A
75)??7‘3? 50 gﬁﬂﬁ@:fi\ /}\foﬁ< L %) 3/\0*——5“4’»——\ ,ﬂ;ﬂaﬁﬁk Lf%iﬂﬁﬁiijﬁi{;
HAETE 5, AMPEROEMIZ, EFEEEO b OIHET S,

(3) Please show the water quality data and information if any:
a. Water quality distribution data especially for the fluoride concentration by area and
depth

[AIZZ : PNERIN SR e 6 J1 > Water Engineer
H7 V— N (BAEO~ =7 ZIN%&ETe) ¢ Water Master Plan 7% 2000
FICRESH, TOPTT v RRE, EXUREE, pH, BWE. KIBHE.
AT 38 D434 73 1/500,000 D/KE A RIC R STV 5 (BUEH FEHk
SN TWVDET TRE = U Z — 3Ty,
V= UANICIE, 1072 D 1978 TN TR, SRE S o
v ”Shinyanga Region Water Master Plan, DHV (7> XD a L x
B " BB, HMTAKOEBEBRISERE & 7 v RIRE OS2~ KE S
HAMER STV S,
il 4 MNTIZ, 2D XS T —FILle,

b. Mechanism of fluoride concentration
[ : MOWLD K& = > 2 7 Bl R &
WEIORHUE DK D 7 v FOHK E LTX, RO 3ONRBZ HNDHH, K
TEIEMEZR FRIFHIA L TV,
ERBICEALTWDLRT XA MIEENDE T v RIW (A7
E) B O
PRI R Mg 2 F AL ICHiEWT 32 U 7 AL — BT 5 7 v # 5 %
BT ATEIRIRK
U7 b=t 2 KU SIS ICEENDE
7 RIS OV
c. Existence of the other toxic substances in drinking water
[B125 : PN SR AR 6 /1 > Water Engineer
7 v /UM FE 2 EOFFEDE O, WEO L ZARES LT

P00 o



AN

d. Awvailability of the safe water in the basin

[B125 : PN SR AR 6 /1 0> Water Engineer
WIS OFEPHITICIR L TV D28, KEDHTT —# M+ TlER < IEfEr &
AR L TWRuy,

e. Others

(4) Do you have water quality analysis devises? If yes, please show its details:

a. Type, analysis method
b. Maker

c. Analysis items

d. Precision

e.  Working or not

f.Number of the technicians

A% : MOWLD K& KE LT 7 T K
NEETH N TE DoEENIR iz b TV 5, KEOKE ST
2, ZOMIZRFRIEOHTEEE S N FULSIEELH D, FTAIT1
0 44 FREE,

122 PNERIN A Hi3EE 6 J1 0> Water Engineer
~ =7 FINE FZ R TMIIEDHT BN o 4 NI ERH D, 4
INOHTHZ =T EHOMEKEEDIHE 2 BB R N—T&ELH0=
X SO NN Z A T DOEE L RAT DT =2 v M =
Y UMD 2MNTH D, tho 4 MTiE, BBHE ARG DIHT=EITE > THHT
ZLTHHoTHDHIRWICH D,

(5) Are there any laboratories which can undertake the water quality analysis covering the
items for drinking water? If any, please show their detail:
a. Name of laboratory
b. Contact person
c. Address
d.  Unit cost of analysis
A% MOWLD REKE G Lx 7 T E
KEIHT R TE DRI REIZER LY P =T IZIIFE LW, Z o=
T EOHEKOKE R HEE A 42T 20 TE 28EIE MoWLD /KB 54t
= 7217 To %, UCLAS (University College of Lands and Architectural Studies) .
University of Dar es Salaam, Tanzania Bureau of Standard 72 & ™ /K& 43 A% BE
b B, EESHSTIHARL . MOWLD I 2K L T< %Y,
WOMTE TIE, BRI X—ATRENO OKESITEZFHFTE-TED ., &
BT LM & IR - TV %, MOWLD DKE /3 HT S 1T AR 228 B Tl d 2 23,
MoWLD (ZFTJ&3 % DDCA (Drilling and Dam Construction Agency) @ K
D IRNFERIMERS Z A L CRY | RIFAND DEBTFENATRE L 2> T D,

(6) Are there any NGOs or donors acting for mitigation of the fluorisis problems? If any,
please show detail:
e. Name of NGOs or Donors
f.  Contact person
g. Their activity

VSRATY D [ AR MUK AR E IR O A D = T INK G EHEI A ) Tl MOWLD ([Z T &2k L7z & 2 A, 13
HCEDRRDBE LN TKEHARH 5722 &2 6, UCLAS ICHEMKIHA LTWD, Lo T, KEHREDHE
FEICOWTIIIH B ISR, oTREN . IREHEM 2 MR T 2 DR D D,
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(")

(8)

(9)

h.  Area of their activity

i.  Their budget

j.  others

[Z - MOWLD O /KE R = > 2 7 RlFR
ZDE D REE AT TND RS —= NGO (I 7 » F =T 12T,
B, HEROKMERKEET e =27 N T, 7y ROMBEEZERY EiFiaD
TWDEITHHN., BRI RESLTHICE - TR,

Has JICA defluoridation project been being conducted successfully? If not, please show

the reasons.

[ . T—3 v 7y RERENIEFT L 2 o AT
BENENT-DN A vy hTrY 7 NETHR, 7 vHREEEIIER
CEVEHSATH Ry, BHOYSEERNEEL, KD 2R AH
LT D & 9 BOKERT B ITICERE LT\ 2,

According to your data, cost of defluoridation is estimated by 30Tsh/bucket. Is such a
high cost technology affordable by inhabitants?

B TA—Tx 7y REEMEFH L2 IETE
e/ ILERE N & < . ERVAEREICHEH T avikiticd 5, 5% F
IROREAEPEIZL Y, MEE DK Z X > TEEXZY, ZHIZHONT
JICA G CWH ) & BFEW L7z,

Please show the availability and unit cost of following materials:
[\ T— v 7 v RARENGEAT L 2 v TR
Materials Availability Unit Cost
-Bone Char B TR GIZAF 380Tsh/kg
- Activated Alumina A L7 N
- Alum (Sulphate Aluminum) B ORI IZAT 560Tsh/kg

(10) Are there any water conveyance schemes for the mitigation of the fluorisis problems? If

any, please show their details:
a.Name of schemes
b. Details of the schemes (water source, conveyance method, length of pipeline)
c.Conveyance amount
d. Cost of construction
e.Cost of operation and maintenance
f. Others
[21% : MoWLD K& = > =7 glR&E

TDEIRT vBRMROT-HDO, EAKFEIIITRDIL TR,




QUESTIONNAIRE TO THE REGIONAL AND DISTRICT OFFICERS.

SINGIDA REGION.

* Types of the rural water supply facilities in this Region/District are as following:-

i. Bore Holes
ii.  Shallow wells
ii, Dams

iv.  Traditional wells

The number of the actually functioning facilities and the unproductive facilities:-

a) SINGIDA RURAL:-
i Bore Holes working 40
ii Bore Holes not working 35
fii Bore Holes not checked 121
Total No of Boreholes 196
i Shallow wells working 178
L il Shallow wells Not working 202
ii Shallow well not checked 0
Total No of Shallow wells 330
by SINGIDA URBAN:-
i. Bore Holes working 22
| i Bore Holes Not working 2
iii Bore Holes not checked 28
Total No. of Bore Holes 52
c) MANYONI DISTRICT
i Bore Holes Working 58
ii. Bore Holes Not Working - 37
1ii. Bore Holes not checked 176
Total No. of Bore Holes 271
i Shallow wells working 31
i Shallow wells Not working 34
i Shallow wells not checked 0
| Total No of Shallow wells 65




d) IRAMBA. DISTRICT

i Bore Holes working 46

. Bore Holes not working 63
fii Bore Holes not checked 196
. Total No of Bore Holes 305
i Shallow well working 255

ii Shallow wells not working [
Total No of Shallow wells 261

e To Describe typically well functioning facilities on their production, number of
users, operating organisation, its income and expenses, etc.

FUNCTIONING | DISTRICT NUMBER OPERATING INCOME
FACILITIES OF USERS | ORGANISATION | AND
EXPENSE
Bore Holes and | Manyoni 67,715 Village water Villages
Shallow wells committees water Funds
Bore Holes and | Singida Rural 181,715 As above As above
Shallow wells
Bore Holes Singida Urban 83,491 SUWASA SUWASA
Bore Holes and | Iramba 136,530 Village water Village water
Shallow wells Comumnittees Funds

To Describe facilities with suspended services and cause of

suspension:-

i) Some Bore Holes equipped with wind mills have been

suspended due to un availability of spare parts.

i) Some Bore Holes equipped with Diesel Engines also have been
suspended due to Engines and Pumps Problems.
i)  Some Shallow wells suspended due to drought or stolen hand

pumps.

* The major income of the users/villagers at some major water Points:-
By selling cash crops

By selling cattle/livestock.
The Tariffs are being set by the Water Board of a particular Town and they
are being collected by labourers who do submit to Accountants. Afterwards

i)
ii)




Accountants deposit fariffs to the Bank. For the Facilities which are within the

Towns they are being operated by water Boards and for Rural Areas they are

being operated by village water committees.

e Priority criteria on basis of which facilities are installed to a specific
village among other villages are as following:-

i) Extent of water crisis in the Village.

ii) Willingness of villagers to contribute towards the
construction cost as per National Water Policy.

iiiy  Willingness of Villagers to pay for water which is
an indication of ability to meet operation and
maintenance costs, shallow well technology which
has for a long time been adopted in this region is no
longer appropriate due to prolonged periods of
drought. Boreholes are therefore the only solution to
the water problems facing the Region.

o The Development plans of the Rural Water Supply facilities in the
Region/Districts:-

i) The World Bank is already in the Region implementing the
Rural Water Supply and Sanitation Programme
(R.W.S.S.P) in which Villagers Supply requirements for
which they would be asked to contribute 5% of the
construction cost. Other donors like World Vision,
CARITAS, LAMP are also they are supplementing the
villagers efforts.
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