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WATER QUALITY



Project :

ARUSHA WATER DEVELOPMENT

Organization JICA/RDD
-1 Label ! Seq.No | Sample Identification !
{ o e e e = — | D o o e e e o ae wn v e e At = e = e e {
1 1 } i
] 1 ! 1 IOMSWAKINT BH 110729 !
2 ! 2 I MAKUYUN1 BH 190/52 H
13 : 3 1 IX-3 TUKUSI !
| ! 4 I MAKIYUNI BH23/68 !
15 | 5 ! EMATRETE BX-7 )
! 6 ! 6 ! BURKO BH-2. !
L7 ! 7. ! SELIAN BH - :
I8 : 8 ! BURKA BH-14 !
MONDULT BOREHOLE
Projecct ARUSHA WATER DUVELOPMENT
Organization JICA/BRDD
Sodium
lalkal s . o .
bhhazard 106 5G3 1600 s S007
[] . T T L | Il AL ] ) LIS T
'Veri “3G |- -130
H ig i)
' ﬁ 28
54 :
___________ ?6 \ . . : —
ot 24 |- \H“‘\;\g\\
1 3 : . :
9 : ?2 - : - .
S3 : .
: S 201 : > : . : —125
18 P C \*ng‘ ; -
. i R1 61 .\\-.._‘___ ’ o o - : -
Med tum ' ' o T . \\ . -
: 14 1~ : = C . . -
D, o \ S .
: 121 : : ‘\ T
' : : 1 T~ :
-] 10 e : : ] . 110
. ' g - T —— - : R -
Low T
. ol B S -
S1 o -r‘_h""“——..i‘
3 T
2r C Sla, . e
t : ) 9 el |'~ 1 1 )
100 - 260G 7500 2050
| Conductivity tmicromhos/cm at 25 deg €3 |
| e C2 3 7;3 L
Low Medium H r Ver
. k4 H1g%

Salinity hazard.

MONDUS.1 BOREHOLE



Project : ARUSHA WATER DEVELOPMENT
Organization : JICA/RDD

1

i .

! KILIMANI SPRING :
{ LOSIMINGOR SPRING |
! MONDULI JUU SPRING |
! NANJA SwWAMP |
! LASHAINE DAM |
! TUKUSI SPRING |
I MERU SPRING !
! MAKUYUNI RIVER !
! LAKE MANYARA :
I KIRURUMO RIVER i
| LOLKISALE SPRING |
I MTO WA MBU RIVER f
13 ! INGULUPANT RIVER - !

[
DOA U R LD DD

et
b =

MONDUL I SURPFACE WATER—I
Project : ARUSHA WATER DEVELOPMENT
Organization : JICA/RDD

Sod ium
{aikalh:
hazard JEALS 5 il £
1 T 1 | ] Ty 71 1 ! 1
VQFF 30 |-
1gh
- 28 |-
S .
= 26 "\_
28 - \\ :
High - T

Medium| S 1 .
1 s2 i | T S~
[, 3 O ‘L\—w____‘__‘“-‘ -—-___\\ | -
T S R ‘ . : -
Low : : g T . \‘f\\ﬁ““
) 6 t- I . : -
S ! -.: . . T T --‘%"'\-A__‘
- R N . "'i - 4 : ) i _,‘_-““_ -~
| e | —
2- h 2 ‘ i
] r g_&, Lo d_ada 1 I FSRN DU S
§on I, RicYs 2950
Conductiv%ty (micromhos/cm at 25 dea 03
0 €2 {‘ €3 ca
Low Medioem High Yer
i l ? High

o

Sa]ﬁnﬁty hazard

MONDULY SURPACE WATER-1
3-2



Project : MONDULI GROUNDWATER
Organization : JICA/RDD

&
5
=
]
Tt

| Seq.No | Sample Identificalion !
| I | T, b o e e e e e e e ot e m e U R e e am A - e — 1
t ] 3 1
1ol H 1 I TUKUST SR '
H 2 : 2 ! BENGUIK SPRING '
! 3 ! 3 ! LEPURKO DAM !
I H 4 ! LENDIKINYA DAM !
I 5 ! 5 | EMAOI SPRING !
i 6 ! 6 ! MFEREJI SR !
T } 7 ! MESERANI BWAWANI !
8 : 8 | MBUYUN! DAM N
b9 ! 9 | MOITA KILORITI DAM :
LA I 10 | OLTUKAT DUG WELL ‘.
MONDULF -SURFACE WATER-2
Projecl : MONDULI GROUNDWATER
Organization : JICA/RDD
“Sodium .
(alkal . )
hrazard 160 _ 5G4 1000 _ . LG50
[] - T 1 1 1 [ L :l ) ¥
Ver CE -130
Hig%
28 - o -
54 o
____________ ?6 ﬂ\\ —
i’{‘ | ?4 - \ _
igh .
d 29 |- _ -
s3 . ,
S 201 : : = Y
—— 3 A 18 [~ ' ‘ _ -
SR RO N L T | T . -
CMeaium o : ' : . : '
%’% . ~ . B 1’ . to \— : : . ‘L .
. ;__-th;ﬁ“ﬂxxk _ - e )
Low ' H\*“"-m_ T
. 6 _ _““—______—‘_“ . —
51 A _ ‘—-_-‘__MH_'—‘* ~ & : . —
: A -—\M___\‘
2+ t o2 , 9 ‘ ) [
8. bl i 13 B 8:_ S | L N e -
140 _ 250 756 2250
Conductlivity {micromhos/chn at 25 deg CJ
¢ ez c3 1 ea )
Low Med um High Very
“High
Salinity hazard

(& MONDULI SURFACE WATER-2

3-3



Proj
Organizal

Sam

TOTAL SC

Ca

Mg

Na+K

Fe

ect 1 ARUSHA WATER DEVELOPMENT
fon : JICA/RDD

ple : MSWAKINI BN 110/29

ALE = 26 MILLIEQUIVALENTS PER LITER EACH DASH = |

' MILLIEQUIVALENTS PER LITER
198765432161 234567891

]
ll
__...+ __________
=
i
{
o e o om ... - —
{
1
=
-———t
i
:
+
-
o
1987656432101 2345678¢01
- TOTAL DISSOLVED SOLIDS T700. PPM
WATER TY!’E --~-= MAGNESIUM BiCARBONATIE
3CONSTITUENTS.[N.MILLIHQUIVALENTS PER LITER
Ca= 2.89 Mg= 5.82 "Na= 3.04 K= .33
HCO3= 10.16 C03= (.00 S04= 2.50 Cl= 0.14
'CONSTITUENTS TN MILLIGRAMS PER LITER
Ca= 60. Mg=-71. : Na= AL K= 13,-5Ve=
"HCO3=620 . COB“ 0. S04=" 120. Cl= 5. NO3=
Mn = 0.30 ppm
P04 = 0.60 ppm

BLECTRICAL CONDUCTIVITY IN MICROWHOS/CM AT 25

pH= 7.1

HARDNESS = 440 00
ALKALINITY = 620.00 '
SODIUM ADSORPTION RATIO (SAR) = 1.45

HCO3+C0O3
504
Ci

NO3

Fe= 0.
NO3=" 0.

.00

C 1400,



Project ARUSHA WATER DEVELOPMENT
Ovganizalion : JICA/RDD

Sample ¢ MAKUYUNI BH 10/52

TOTA!. SCALE = 10 MILLIEQUIVALENTS PER LITER EACH DASH =

MILId l'JQUIVAl,EN'l‘S PER LITER
198765432101234567828.1
i

1
:
Ca et R R e e
1
{
v
Mg —ammt
g
A
Nask - =w=-=-=- +=
:
t
]
Fe +
|
) b '
1 98765432101234567889.1
TOTAL DISSOLVED SOLIDS . 407. PPM
WATER TYPE ---- SODIUM BICARBONATE
CONSTITUENTS 1IN MILLIGQUIVALENTS PER LITER
Ca= 1.060 Mg= 1.8t Na=  3.09 K= 0.3l
HCO3=  7.38 CO3= 0.00 S04= 0.02 Cl= 0.42
CONSTITUENTS IN MILLIGRAMS PER LITER
‘Ca= 20. 'Mg= 22. Na= 71. K= 12, Tes=
HCO3=450. CO3= 0. S04= 1. Cl= 15, NO3=
Ma = 0.20 ppm . _ L
ELECTRICAL ‘CONDUCTIVITY IN MICROMHOS/CM AT 25
pil= 7.1 ‘ IR o

HARDNESS = 140.00
- ALKALIN{TY = 450G.00" : ' ‘
SODIUM ADSORPTION RATIO (SAR) = 2.61

3-5

0.50
HCO3+C03
504

cr
NO3
Fe= 0.00
NO3=  0.20
b;oo.
12.30
g§ _31?;



Projcct : ARUSHA WATER DEVELOPMENT
Organization : JICA/RDD

€9 © Sample : EX-3 TUKUSI
TOTAL SCALKE = 10 MILLIEQUIVALENTS PER LITER  EACH DASH = 0.50
MILLIEQUIVALENTS PER LITER
19876543210123456788 .1
[
i
Ca Ty T T S HCO03+CO3
;
i
Mg memmemmmmee- ¥- S04
:
| |
Nat¢k  me---- + - Cl
|
i
Fe + NO3
'
@ - : | |
198765432101234567889.1
TOTAL DISSOLVED SOLIDS  398. PPM
WATER TYPE ---- MAGNES1UM B1CARBONATE
CONSTITUENTS IN MILLIEQUIVALENTS PER LITER
Ca= 2,00 Mg= 6.02 Na=  2.61 K= 0.31 Te= 0.01
HCO3= 6.72 €O3= 0.00 SO4= 0.71 Cl=  0.85 NO3= 0.10
CONSTITUENTS IN MILLIGRAMS PER LITER
_ Ca= 40. Mg= 73. Na=  B0. K= 12. Fe= 0.10
HCO3=410, CO3= 0. SO4= . '34. Cl=  30. NO3= ' .20
Mpn = 0.30 ppm | -
_ P04 = 0.10 ppm E : : s
a I " BLECTRICAL CONDUCTIVITY IN MICROMHOS/CM AT 25 C 796
_ pli= 8.8 | | BI IR
S " HARDNESS = 400.00
ALKALINITY = 410.00
SODIUM ADSORPTION RATIO (SAR) = 1.30



Project : ARUSHA WATER DEVELOPMENT
Organization : JICA/RDD

G Sample : EMAIRETE EX-7
TOTAL SCALE = 5 MILLIEQUIVALENTS PER LITER  EACH DASH = 0.25
MILLIEQUIVALENTS PER LITER
198765432101 23468678281
i
i
Ca === Fmmmmm o C03+C03
]
:
Mg mmmemmmeeemo-- + S04
!
: '
Na+K - Cl
{
; .
e + NO3
'
_ : |
198765432101 2345678¢9.1
TOTAL DISSOLVED SOLIDS 246. PPM
WATER TYPE ---- MAGNESIUM BICARBONATE
CONSTITUENTS IN MILLIEQUIVALENTS PER LITER -
Ca= 1.20 Mg= 3.54 Na= 0.57 K= 0.28 Fe= 0,00
HCO3= 3.93 C03= 0.00 SO04= * 0.00 Cl= - 0.14 NG3= 0.09
CONSTITUENTS IN MILLIGRAMS PER LITER .
Ca= 24. Mg= 43. Na= 13, K= 11. 'Fe=  0.00

HC03=240. C03= 8. S04= Q. Cl= 5. NO3= 5.28

P04 'f= 0.05 ppm :

ELECTRICAL: CONDUC1IVITY IN MICROMHOS/CM AT 25 C 491,

pH= 7.6 :

HIARDNESS = 150.00

ALKALINITY = 240.00 _ '1_ . :
SODIUM ADSORPTION RATIQ (SAR) = 0.37



Project : ARUSHA WATER DEVELOPMENT
Organization : JICA/RDD

HARDNESS = 30.00
ALKALINITY = 50.00
SODLUM ADSORPTION RATIO (SAR) = 1.59

3-8

2 Sample : BURKO BH-2
TOTAL SCALE = 2 MILLIEQUIVALENTS PER LITER  EACH DASH =
MILLIEQUIVALENTS PER LITER
198765432101234567849.1
I
| ,
Ca e HCO3+
i
]
Mg ceebemen S04
' ]
_ i
Na+tk -==-- ek +--- Ci
]
!
Fe + - NO3
i
8 l
198765432101t 23456789°1
TOTAL - DISSOLVED SOLIDS  360. PPM
WATER TYPE ---- SOD1UM BICARBONATE
'CONSTITUENTS IN MILLIEQUIVALENTS PER LITER
. Ca= 0:30 Mg= 0.30 Na=_ 0.87 K= 0.18 Fe=
HCO3= 0.82 C03= 0.00 SO4= 0.37 Cl= 0.28 NO3=
CONSTITUENTS IN MILLIGRAMS PER LITER
“Ca= 6. Mg= 4. Na=  -20. K- 7. Te= 0.4
HCO3= 50. CO3= 0. S04=  18.'Cl= 10. NO3= 4.8
Mo = 0.10 ppm | |
POo4 = O0.44 ppm - - - L :
3 i ELECTRICAL: CONDUCTIVITY IN MICROMHOS/CM AT 25 C
: o S pH= 7.7 ; C

0.10

€03

0.02
0.08

4
1

785,



, Project : ARUSHA WATER DUEVELOPMENT
Organization : JICA/RBD

& Sample : KILIMANI SPRING |
TOTAL SCALE = 2 MILLIEQUIVALENTS PER LITER  KACH DASH = 0.10
MILLIEQUIVALENTS PER LITER
1 987654321012345678891
H
5
Ca e HCO3+CO3
H
'
Mg cmmmmemmmmmemee - S04
|
!
Na+K - Cl
i
'
Fe +--~ NO3
!
]
& o :
1987654321 0123456178494'1
TOTAL DISSOLVED SOLIDS 82. PPM
WATER TYPE ---~ MAGNESIUM BICARBONATE
'CONSTITUENTS IN MILLIEQUIVALENTS PER LITER
© Qa= 0.40 Mg= 1.68 Na= 0.13° K= 0.03 Fe= 0.02
HCO3= 1.64 CO3= 0.0 S04= 0.00 Cl= 0,314 NO3= 0.23
CONSTITUENTS IN MILLIGRAMS PER LITER _ :
‘Ca= ' 8. Mg='19. Na-= 3. K= 1. FPe= 0.30

HCO3=100. CO3= 0. SO4= ‘0, Ct= 5. NO3= 14.00

Mn = 0.10 ppm _ .
P()d‘:OSOppm: ' :
ELECTRICAL. CONDUCTIV[TY IN MICROMHOS/LM AT 25 C 123.
pll= 8.0 : : :
HARDNESS 60, 00

ALKALINITY = 100,00 .

SODIUM ADSCRPTION RATIO (SAR) = 0,13

3-9



Project : ARUSHA WATER DEVELOPMENT

Organizat
2 Sam
TOTAL SC

{
1
:
b HCO3+CO3
=
{
el 504
=
:
S ci
i
i
4 - NG3
i
. i
198765432101t12345678891
TOTAL DISSOLVED SOLIDS  345. PPM
WATER TYPE ---- CALCIUM BICARBONATE
CONSTITUENTS IN MILLIEQUIVALENTS PER LITER |
Ca= 3.19 Mg= 1.40 Na=  1.30 K= 0.10 Fe= 0.
HCO3= 5.24 CO3= - 0.00 $04= 0.75 Cl=  0.42 NO3= O.
CONSTITUENTS IN MILLIGRAMS PER LITER -
~Ca=64. Mg= 17. Na=  30. K= 4. Fe= 0.20
HCO3=320. CO3= 0. SO4=  36. Cl= 15, NO3= 17.20
‘Mn = 0,60 ppm

lon : JICA/RDD

ple : LOSIMINGOR SPRING

ALE = 10 MILLIHQUIVALENTS PER LITHER EACH DASH = 0.50

MILLIEQUIVALENTS PER LITER
1 98765432101 2345617849.1

ELECTRICAL CONDUCTIVITY IN MICROMHOS/CM ‘AT 25

Ca

Mg

Nat+K

IFe
4
gg

.pH= 7.8

NARDNESS = 230.00 |
ALKALINITY = 320.00 -
SODIUM ADSORPTION RATIO (SAR) =  0.86

3-10

C .

690.

01
28



_ Project : ARUSHA WATER DEVELOPMENT
Organization : JICA/RDD

Sample : MONDULI JUU SPRING

TOTAL SCALE 5 MILLIEQUIVALENTS PER LITER EACH DASH = 0.25

MILLIEQUIVALENTS PER LITER
198765432101234567891
]
E
Ca e HCO3+C03
:
=
Mg e i : 504
%
: .
Na+K il cl
:
:
e P NO3
!
198765432101 234567889:H1
TOYAL DISSOLVED SOLIDS 263, PPM
WATER TYPE ---- SODIUM BICARBONATE
'CONSTITUENTS IN MILLIEQUIVALENTS PER LITER
Ca= 1.00 Mg= 1.00 Na=  .0.83 K= 0.28 Fe= '0.31
HCO3= 3.36 CO3= 0.00 SO4= 0.83 Cl= - 0.14 NO3= 0.83
CONSTITUENTS IN MILLIGRAMS PER LITER :
“Ca= 20. Mg= 12. Na= ‘19. K= 11, Fe=. 5,70

HC03=205. CO3= 0. S04=  40. Cl= - 5. NO3=39.20

Mn =19.00 ppm
' . P04 = 3.00 ppm L P S :
% ' : ELECTRICAL CONDUCTIVITY IN MICROMHOS/CM AT 25 C = 425.
pH= 6.8 : ' . S '
" HARDNESS = 70.00
ALKALINITY = 205.00 -
SODIUM ADSORPTION RATIO (SAR) = - 0.83

3-14



- Proj
Organizat

Sam

ect : ARUSHA WATER.DEVELOPMHNT
ion : JICA/RDD

ple : TUKUSI SPRING

TOTAL SCALE = 20 MILLIEQUIVALENTS PER LITER EACH D

MILLIEQUIVALENTS PER LITER
198765432101 23456789:1

1987654321 1234567891

TOTAL DISSOLVED SOLIDS 687, PR

WATER TYPE ---- MAGNESIUM. BICARBONATE

- CONSTITUENTS IN MILLIEQUIVALENTS PER LITER

Ca= 1.40 Mg= '8.22 Na= - 2.78 K= 0.38
HCO3= 11.96°'C03= 0.00 S04= 1.08 Cl= ~ 2.26

CONSTITUENTS "IN MILLIGRAMS PER LITER

Ca=28. Mg=100. Na= _ 64. K= 15. Fes

HCO3=730. C€03= 0. S04= 52. Cl= . 80. NO3s

BLECTRICAL' CONDUCTIVITY [N MICROMEOS/CM AT 25
pli= 7.7 | o o
HARDNESS =.480.00

" ALKALINITY = 730.00

SODIUM ADSORPTION RATIO (SAR) = .27

3-12

ASH = 1,00

HCO3+C03
504
Cl1

NO3

Fe= 0.
NO3= 0

0.10
5.70

.09

¢ 1374,



Project : ARUSHA WATER DEVELOPMENT
Organization : JICA/RDD

£ Sample : MAKUYUNT RIVER
TOTAL SCALE = 5 MILLIEQUIVALENTS PER LITER  EACH DASH = 0.25
M1LLIEQUIVALENTS PER LITER
1987654321012346567889 1
&
':
- Ca e dmemm— o HCO3+CO03
E
'
Mg Cmmmmm e + 504
:
: .
NatK = —==---m=e- +- Cl
l
i
Fe 4mmmoo- ~ NO3
_ :
o : !
19876543210123456789]1
TOTAL DISSOLVED SOLIDS 147, PPM
WATER TYPE ---- SODIUM NITRATE
CONSTITUENTS TN MILLIEQUIVALENTS PER LITBR
~ Ca= 0.40 Mg= 1.80 Na= 1.61 K= 1.23 Fe= 0.02
‘HCO3= 1.64 CO3= 0.00 SO4= 0.10 Cl= 0.14 NO3= 1,84
' CONSTITUENTS ‘IN MILLIGRAMS PER LITER .
Ca= 8. Mg= 19. Na= 37. K= 48, TFe= 0.30
'HCO3=100. €O3=" 0. S04= 5..Cl= 5. NO3=114.00
~ Ma =010 ppm _
- . - P04 = '1.50 ppm S . R
@ S PLLCFRICAL CONDUCFIVIFY IN MICROMHOS/CM AT 25 C = 294.
HARDNESS = 60.00
ALKALINITY = 100,00 -
' .SODIUM ADSORPTION RATIO (SAR) = 1.61

3-13



Proj
Organizal

Sam

ecl @ ARUSHA WATER DEVELOPMENT
fon : JICA/RDD

ple : KIRURUMO RIVER

TOTAL SCALE = 5 MILLIEQUIVALENTS PER LITER EACH DASH =

Ca

Mg

Na+K

Fe

MILLTEQUIVALENTS PER LITER
1987654321 012345678¢91

]
]
:
_____ B
;
]
1
—————— +
=
:
_.—-'.-
I
)
:
Y
:
: 4
"1 98765432101 23456178¢491
TOTAL DISSOLVED SOLIDS 182. PPM
WATER'TYPE -—=-- MAGNESIUM BICARBONATE
CONSTITUENTS IN MILLIEQUIVALENTS PER LITER
- Ca= 1.22 Mg= 1.46° Na= 0.44 K= 0.08
- HCO3= " 3.82 C03=" 0.00 S04= 0.10_CI= 0.23
CONSTITUENTS:INrMILLIGRAMS PEH=LITER _
Ca= 24. Mg= 18. Na= 10, K= 3. VPe=
'HC03=184. C03= 0. 504= 5. Cl= 8. NO3=
Mn = 0.20 ppm .

ELECTRICAL CONDUCTiVITY IN MICROMUHOS/CM AT 25

- pH= 8.3

HARDNESS = 480.00
ALKALINITY = 184.80 -
SODIUM ADSORPTION RATIO (SAR) =  0.38

3-14

0.25

HCO3+CO3

504

Cl

NOJ

 Pexs
NO3=

0.
10

0

0.10
6.20

c

Ot

365,



e
e

Proj
Organizat

Sam

TOTAL SC

Mg

Na+K

cct @ ARUSHA WATER DEVELOPMENT
ion : JICA/RDD

gle @ LOLKISALE SPRING
ALE = 2 MILLIEQUIVALENTS PER LITER EACH D

MILLIEQUIVALENTS PER LITER
198765432101 234567891

1 987654321 12345678291

'TOTALlDISSOLVED SOLIDS 154, PPM

WATER TYPE ---- CALCIUM BICARBONATE

CONSTITUENTS IN MILLIEQUIVALENTS PER LITER

Ca= 1.20 Mg= 0.81 Na= 0.57 K= 0.05

HCO3= 1.15 C03= 0.00 SO04= * 0.46 Cl= 0.71

CONSTITUENTS IN MILLIGRAMS PER LITER
Ca= 24. Mg= 10, Nas= t3. K= 2. VFe=
HCO3= 70. €O3= 0. S04= 22, Cl= ~ 25. NO3=

" Mn .= 0.?0 ppm : L R o
" FLECTRICAL CONDUCTIVITY 'IN MICROMHOS/CM AT 25
pH= 8.4 R - :
" HARDNESS = 100.00
CALKALINITY = 70.00

SODIUM ADSORPTION RATIO (SAR} =  0.56

ASH = 0.10
' HCO3+C03
S04
cl
NO3
Fe= 0.00
NO3= 0.12
9.05
7.50
'C_ 308,



3-16-

Projeoct @ ARUSHA WATER DEVELOPMENT
Grganization : JICA/RDD
Q Sample : MTQ WA MBU RIVER
TOTAL SCALE = 5 MILLIEQUIVALENTS PER LITER EACﬁ DASH = 0,25
MILLIEQUIVALENTS PER LITER
1 98765432101 234656678891
!
;
Ca  eemeean T T HCO3+C03
:
!
Mg e + S04
!
H .
‘Na+K -4 Ci
!
i
Fe +- NO3
i
@ o
198765 4321012345617849:1
TOTAL DISSOLVED SOLIDS ° 180. PPM
- WATER TYPIL ---- MAGNESIUM BICARBONATE
CONSTITUENTS IN:M[LLIEQUIVALENTS PER LITER
- Ca= 1,80 Mg= 2,01 Na= .48 K= §0.10 Fe= 0.01
HCO3= 3.93°C03= 0.00 S04=" 0.00¢ Cl-= 0;!43N03= 0.23
- CONSTITUENTS [N MILLIGRAMS PER LITER
Ca=’36._ Mg= 24. . Na= 11. K= 4L i Fe= 0,10
HCG3=240. C03= (. S04= 0.:Cl= 5. NO3= 14.50
S Mn = 0,30 ppm | | o :
: 'LLBCTRICAL FOVDUCTIV!TY IN: MICROHHO%/CM AT 25 C 360.
' pH="7.4 - - C
a8 HARDNESS = 180.00
ALKALINITY = 240.00
SOGDIUM ADSORPTION RATIO (SAR) = 0.35



. Project ARUSHﬂ WATEER DEVELOPMENT

Organization : JICA/RDD -

B Sample : INGULUPANI RIVER

TOTAL SCAL¥E = 5 MILLIEQUIVALENTS PER LITER

MILLIEQUIVALENTS PER LITER
321012345678291

1 98767514

FEACH DASH = 0.25

3-17

t
1
:
ca  mm----- $ommmme "HC03+4C03
I
d
Mg 0 meeeee- ¢ S04
i
!
Na+K e R Cl
t
|
Fe ' +- NO3
'
- 1987654321012345678891
TOTAL DISSOLVED SOLIDS - '189. PPM
WATER TYPE ---- MAGNESIUM BICARBONATE
© CONSTITUENTS IN MILLIEQUIVALENTS PER LITER |
Ca= 1.80 Mg= 1.81 Na= '0.65 K= 0.18 Fes 0.00
HCO3= '3.93 CO3= 0.00 SO4= 0.00°Cl= ~ 0.14 NO3= 0.23
CONSTITUENTS IN MILLIGRAMS PER LITER . | |
Ca= 36. Mg= 22. Na= - 15. K= 7. Te= 0.00
'HCO03=240. CO3= 0. S04= - 0. Cl=. 5. NO3= 14.50
. ELECTRICAL CONDUCTIVITY IN MICROMHOS/CM AT 25 C ~ 369.
S ~ ipH= 8.2 o - | o |
1 ' IARDNESS = 180.00
& 'ALKALINITY = 240.00 . .
SODIUM ADSORPTION RATIO {SAR): = 0.49



Pro}

__.._+ ______________
!
i
i
]
__________ Fa.
]
]
:
_—+___
i
'
Fy
]
]
198765432101234567889 1
TOTAL DISSOLVED SOLIDS 196. PRM
WATER TYPE ---- MAGNESIUM BICARBONATI
CONSTITUENTS IN MILLIFQUIVALENTS PER LITER.
- Ca= 1.80 Mg= 5.22 Nas 0.96 K= 0.13
HCO3= 7.05 CO3= §.00 SO4= 0.58 Cl= 1.27
CONSTITUENTS IN MILLIGRAMS PER LITER
Ca= 36, Mg= 63. Na= 22, K= 5. Fe=
HC03=430. €O3= 0. S04= ~ 28. Cl= 45. NO3=

cct : MONDULI (JHOUNDWA’!‘ER
lon : JICA/RDBD

ple : TUKUSI Sk

ALE = 10 MILLUEQUIVALENTS PER LITER  BEACH DASH =

MILLIEQUIVALENTS PER LITER
1987654321012 3456788911

POd "= 0,15 ppm

ELECTRICAIL COVDUCF]VITY IN MICROHHOQ/CH AT 2%
pli= 8.1 : . :
HARDNESS = $350.00

'ALKALINITY = 430.00

Organizal

ﬁg Sam

TOTAL SC

Ca

Mg

‘Nat+K

Fe
%3_
§§

SODTUM ADSORPTION RATIO {SAR) = 0.51

3-18

0.50
HCO3+C03
501
cl
NO3
Fe=  0.00
NO3= 0.09
0.04
5.28
a1



Project : MONDULI GROUNDWATER
Qrganization JICA/RDD -

% Sample : MESERANT BWAWANI

TOTAL SCALE 2 MILLIEQUIVALINTS PER LITER EACH DASH = (.10

W

WIIIIPQUIVA[FNF& PER LITER
19876054321 0 1234567891

Ca  emmmmeeedmmeecceao- HCO3+CO3
:
.' |
Mg b | S04
:
I
Na+K L mmmmmmeemes +- Cl
=
:
Fe - NO3
]
- )
!
{98765432101234567889]1
TOTAL DISSOLVED SOLIDS  180. PPM
WATER TYPE ---- SODIUM BICARBONATE
CONSTITUENTS IN MILLIEQUIVALENTS PER LITER |
Ca= 0.80 Mg= 0.20 Na= 0.87 K= 0.20 Fe= "0.03
HCO3=  0.98 CO3= 0.00 504- .29 Cl= 0114 NO3= 0.23
COVSFITUBVTS [N MILLIGRAMS PER LITER o
Ca=.16. Mg= 2. Na= 20, K= §. Te= 0.65
HCO3= 60. CO3= 0. SO4=  14. Cl= 5. NO3= 14.52
Mn = 4,15 ppm | .
IR PO4 = 1.35 ppm o
§§ © ELECTRICAL CONDUCTIVITY  IN MICROMHOS/CM AT 25 C  360.
‘ pH= 7.8 : ; :

HARDNESS = '50.00
~ ALKALINITY = 60.00
SODIUM ADSORPTION RATIO (SAR) = ~ 1.23




&

Fe

Project : MONDULT GROUNDWATHR
Ovganization : JICA/RDD

Sample : OLTUKAI DUG WELL

MILLIEQUIVALENTS PER LITER _
18876543 21012345678891

_______ +_-....._._......--...-_._
=
’
g --4
]
]
; g -
NasK - R
i
!
.
{
198765432101 23456789.1
“TOTAL ‘DISSOLVED SOLIDS 560. PPM
WATER TYPE ---- SODIUM B1CARBONATIE
CONSTITUENTS IN MILLIEQUIVALENTS PER LITER
~Ca= 6.59 Mg=' 2.81 Na= 7.83 K= '0.61
CO3= 12.29 CO3= 0.00 SO04= 0.40 Cl= 6.14
~ CONSTITUENTS IN MILLIGRAMS PER LITHR = .
© ' Ca=132. Mg= 24. Nas 180. K=  24. FPe-=
HCO3=750." C03= 0. S04= 19. Cl= - 5. NO3=
Mn . = 6.00 ppm | .
rPg4 =1.27 ppm :
ELECTRICAL COVDUC!IV11Y IN M[CROMHOS/CW AT 25
pH= 6.9 . '
HARDNESS = 430 00
ALKALINITY = 750.00 :
SODIUM ADSORPTION RATIO (SAR) = 3.78

3-20

TOTAL SCALE = 20 MILLIKQUIVALENTS PER LITER FEACH DASH

504

Cl

=R

C

- NO3

= 1.00

- HCO3+CO3

Fe= 0.05
NO3= 0.14.

@
e

1103,



4, PUMPING TEST




Project : MONDULI GROUNDWATER

Organization : JICA/RDD

')  Test : EX-7 CONSTANT

Constant Pumping Rate

29.7 [m3/day |

Distance from Pumping Well = 0.08 [m]
Type of Aguifer = UNCONFINED
Initial Saturated Thickness = 20.00 [m}
Type of lnput Data = DRAWBOWN
Well Type = STANDARD
JACOB METHOD
Erm ]
N : . e e ey = YT { ] [ — f— T T
,v.\\\._ A
\5‘55
\4\\; .
1)
\\Qq% s |
3 - 3$<%¥ﬁ ;f;;;:'*ft;zu" 1
% éhﬂ-&!k; “
. \{\\‘\\\

B
Y S — e A
a T
W
d ‘ \\
&)
w
n F L ] _-L. - L. .3 1 ———— —— |-

~Transmissivity

Standard Deviation
AD

| . Al
Number of Points

o 10 : 160
United Nations GY Softiware

6.87424 [n2/day]|

[H

0.0649 [m]
1 9.189097E+01
0.7919788+00
37. of 69

Mon oo
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Project : MONDULI GROUNDWATER
Organization : JICA/RDD

Test @ EX-7 REC

Constant Pumping Rate = 29.7 |a3/davi
Bistance from Pumping Well = 0.08 [m]
Type of Aquifer = UNCONRINED
Inftial Saturated Thickness = 20.00 (]

Type of Input Data = DRAWDOWN
Well Type = STANDARD

RECOVERY METHOO
{m]l

[T - st S B B B e e e Tt --.--—---~--|- .- ! 'P‘
. r,;';‘.’tj X _= ’_ 1] . 1
o i GLGISS’ . i ; - ! fin
i £ . RN R
[ {
{ E:I :
’ ! Lo i
’ 1 I
S ‘ | Ey
' ]
3] Py iE!
r 2 b S S G e e B (5 3 A Bk A i vt A e O
a i1
W t
E ‘I!
e} .
W [ R
"3 F bt F 1 A
. '1 i ! | Hi AN}
: HEEN N
i
|
i
Py SRR RS . 1 R i
i
|
E‘) 2.4 il S IV S DU S B O 36 RN SRS SN W B g 5

oy oo J

] HOR; RNTNINE
United Nations GW Sofiwara S Dimeimind

Transmissivity = 13.47150 [n2/day]

Standard Deviation =  0.0646 [m]
AD = 0.C00000E+0D
| AL = 0.000000E+00
Number of Points = 30 of 55

a-2



Project

Organization : JICA/RDD

Test

C

Constant Pumping Rate

: MONBULLT GROUNDWATER

1 MAKUYUNT 16/52

78.20 [lit/min]

Distance from Pumping Well = 65.10 |m}
Type of Aguifer = UNCONFINED
Initial Saturated Thickness = 16.00 fm}
Type of Input Data = DRAWDOWN
Well Type = STANDARD
JACOB METHOD
{m]
S S — . . . el A
1 . |- B
D
v ? =T - T —
a T T
o ]
d ~i 1|
O ] ‘*--_\
i i T
n oy S _ il B iigveLcA RS NN IS S
. . ‘-\___‘\ Il
“—.\
B
"} [ S RIS (R S, N — 1] —- — -
- e 21

10

- UBhited Nations GY Soft;aré.

Transmissivity = 22. [m2/day]
- standard Deviation = 1 0.2110 [m)
S A0 = 0.188785E+01
; Al = 0.9510198+00
Number of Points =

24 of 28

4-3



Organization : JICA/RDD
Test : MAKUYUNI-REC
Constant Pumping Rale = 18.20 [lit/min]
Distance from Pumping Well = .10 [m]
Type of Agquifer = LANCONFINED
Initial Saturated Thickness = 10.00 {m}
Type of Input Data = DRAWDOWN
Well Type = STANDARD
. RECOVERY METHOD
L
Y prm e e o g e e 4= - PR ey I — Sr T Y
| T THI
i - H : i
Ry l‘ 1
| ol | |
I . L i} [P oo IO T 1 AU T D i R W
g - [ — N
<"'/A(,.\'(f_i(l ‘:,'J r L
.,/"/l"-

. ? 4 pv;-—.‘--‘—___ 7 ey = [ - —dm gy - SV [ S ”T-.-A e
a | i é P
¥ .

d
(o] Lot
w P
N :
: 6 = N 5 ___fA)M} ______ S . il
. ; T 7}% . [ ig ?%E
g bl R 1578 SRS SRS SR S A 0 M
: . { i ¢
AN R
i R
IR R |
: | ‘ i . L;E i Pl
10 J, - _— _‘ l. W_(L,:_._.., O N .A‘l‘..L_,l_J'
1 1¢ L N ' G0
United Nations GW Sofiwnare Timalen

Project

1 MONDULI GROUNDWATER

Transmissivity

Standard Deviation

A0

C Al
Number of Points

7. |mZ/day]

= . 0.5019 [m]
= 0.1887851+01
= .951019E+00
= 38 of 41

—



: MONDULI GROUNDWATER
JICA/RDD

Projfect
Organization ;

Test : 142/79 KIRANY MISSION

o,
o

Constant Pumping Rate 2138.4 [md/day|

Distance from Pumping Well = 0.08 |m]
Type of Aguifer = UNCONFINED
Initial Saturated Thickness = 29.30 {m}]
Type of Input Data = DRAWDOWN
Well Type = STANDARD
JACOB _ME THOD
mi -
i TR e . - L oy v - —
6 f——-"t-——|—t- i [ ]] . L]
D o |
r - - B e T
a T teaed ] |
- oo v daedo
e &
[&]
W,
n
'!(‘; - - [0S S N T —_— e R |- § —.
19 b b L e e SR, PR N IR T J— S WD S NI SO
a f 14 | _ Ll LB
S B . .10 100 1000
o United Natlions OW Softiware Pinmalmis, !

Transmissivity = 752. [m2/day)
Standard Deviation = 00570 [m}
o A0 = 0.753228E+01
- AL = 0,520620E+00
‘Nomber of Points = 22 of . 29



Project : MONDULI GROUNDWATER
Organization : JICA/RDD

Test : 142779 RE

2138.4 [m3/day]

Constant Pumping Hate =
Distance from Pumping Well = 0.08 [m]
Type of Aquifer = UNCONFINED
Initial Saturated Thickness = 28,30 [no]
Type of [nput Data = DRARDOWN
well Tvpe = STANDARD
fm] o - o o e
1 [HTT
{
5.5 - - T 1
sl i <

D Y -

p 6 bt < e -+ ? A ,.,f,,,kg}. [RUTS R W ..J}._I" ,‘
p . B R . ] L]

t . ]

A ‘ {11 | L

| BN NRARI

o) S N 0 1 I, A . e add y

g | | ]

HE N ¥

& 75, - 1 T s B e ]if.ﬂ
' United Natjons GW Softiware o Tymeloin

T= 754 m%m/-/

4.6



Project ; MONDULT GROUNDWATER
Organization ; JICA/RDD

& Test : 75/86 ESTATE

Constant Pumping Rate 11106.8 [m3/day]

Distance from Pumping Well = 0.15 [m]
Type of Aquifer = UNCONFINED
Initial Saturated Thickness = 35.06 [m]
Type of Input Data = DRAWDOWN
well Type = STANDARD
JACOR METHOD
[(m] o - e -
9 \‘\ T B
. ]
€ Al
D ] .
roo1Gt -t R B - S R
a g
w B
d FHI4-
P | "‘C’a\o“:-,v
no | Treead, |,
11 - 1=
G2 - B B SR P ER Sy SO T N Y S ———em e A4—1—-+4
gt DL LU ’ .
g 1 Lo 160 . 1000
: United Nations BW Sofiware Tiaaleind
- Transmissivity = 270. [m2/dayi
Standard Deviation =  0.0661 {n]
‘A0 = 0.896617E+01
© AL = 0.752914B+00
- Number of Points = 25 of 44




Prafect : MONDULI GROUNDWATIH
Organization : JICA/RBD

Test : 96/80 SEED FARM

Constant Pumping Rate 950.4 {m3/day]

Bistance from Pumping Well = 0.10 {m]
Type of Aquifer = UNCONPINED
Initial Saturated Thickness = 30.20 {m]
Type of Input Data = DRAWDOWN
Well Type = STANDARD

JACOB MFTHOD

{m)

T e T s S IR S E bt SEASEE Sl Sl S
| ] | |
[ !
(i\ T
9.4 e = '—}—— = i T T
I
3 ]
hy o
D T~ -
T g e AU NN S UV, NV VI SN DRV N S S T s M SIe She B
a i . ; : Ll
. g QI:‘?}‘W\, Jj P !
o e i
W R
" 9.8 - - -- I SR R
! i
: : : i t“',{"! i
| L i
E oo b
»1: - _ - S A . :[, ;_
I B B
o
A R
L o : 1y : o }- N i 1 ;
) . 10,2 SIS N1 RS SN NS (U ISE U5 £ 1 IS UMM NS FRS N I B
: "io N S r ; 1640
United Nations GW Sofiware S me i

Transmissivily “578. [mZ/day]

Standard Deviation = . 0.0210 [m]
AD = 0.89651001+01
Al = 0,300712E«00
Number of Points = 32 of 32
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