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3.1 Resistivity Soundings

3.2  Depth to the Unweathered Basement
(map contained in pocket)




Appendix 3
108/1-1 108/1-2
1000 1000 R L
. _ _/"
P2
b'/
100| 39 5
//
ah
fuw 10 A
- - 5
£ 5 4
= [~ ]
= 5
a 10 100 1000 1 10 100 o
L/2 in 8 —> 1/2 1 & —>
| —
1000 1000 =
|
I{ T
. ) 1 ;
i 1A |
] |
100 \‘ B% i
: Z - : n
| -+ "'"/‘ . - s SR = ~
—
! i I K
i ‘ 110 il
= ] -
£ g
e [=
= s
. 10 100 1000 1 10 150 fos
/2inm —> L/2 in g —>
3-1




Appendix 3

0 ” 108/4-5 10000 108/1-6
1060 1000 —
o™
v
» \‘
A \\ ,
L’ o ,u‘ /
=) N | Pg L
100 = 160 e = : 2
’l‘ 10 ’!‘ 10
] -
= B
[ [
= &
2y 2 4
i 10 100 1000 i i0 100 1000
/2 ing —> /2 ing —>
- 8/1-8
- 108/4-7 10000 108/14
1000 1000
. ‘_,—"’T'--\N- 1 I M -4;-4’/
£00 — EaS=iuat 100 i
} i A
A A
7 .
A ig
% 4
11 i T e
« T "
£ g
= s
# 4 2
i i0 i00 1000 i i0 100 1000
/2ing —> L2ing —>




108/4-9

LS,

" Ra in che.a —>

1000

108/1-11

= EE

5 =3
i
i

. 100

10000

Appendix 3

108/14-10

1000

100

- Ra_in ohe.m >
]

108/1-12

1000

1000

=

100

; 1006'



Appendix 3

10000 108/ 1*1? 10000+ —_— — - 108/1-14
M 1 1000 ts !
/ n‘t _
» Pz
4 g
100 - Wo‘
i
T 10 T i0
= 5
£ £
5 i
2, - 8y : :
i i0 109 1000 { 10 100 1000
L/2ing —> L/2 in g —> .
Sis 108/1-45 . _ 108/4-16
1000 = :
‘ 1
” T
A i \K )
100 g
[IRATH :
Hiy i
T # % =
- Tl - T s -
g' i | B
s .
i 10 100 1600 100 A
/2 ing —> ;




108/1-18

Appendix 3

(=4
P=1 - p=4
- o o i 1 + < o T —rr =
-t %
5 = i "
T 5 g | 16 5 0 G B o N =
" 4 3
> -1 B T M T T 23R B PRa: v » 1T - B
' 3 3 1 ¢£l / 'r/
: - e - (s8] = N =y
3 . £ 3 - O
> 4 - -4 L
HE N i 14 -
i b HEY ! - = w BE <D
- - - -t m
. - + -
o e ] iy —fiee. 1
. - e - - + :
* < = 1 g
* . . a4 i
. » ~ 3
1] -
v g et o jo
- e 3 X - m
o - g 8
\ T ta - - 4

=

e ¥ -
; -

/2 tn g —>

i L

i

10000

o ils
|
L/2 in @ -—>

t

B

ST 5  Cagmpe
[t ‘ <= YO Y ey

<e=— B'BYC UT ef

10000
1000

A .
T -t

108/1-17

(=4
— et B e e e - 5 gt
~ — I i} i = T Ir « 7= we xa v weET - - = & '
33 ——yt = F T = g . Py ..m o)} =y T =3 > v
1 m-u T % v — jsn - 1T«+¥| 3 1 ‘% % e o e
: L8 5 y 1 5 3 502 Ve B
’ : ol T
. - W] - B P | I B T ) S . ‘ s i
- - & B Y- - T N At . ; + ; e
B | 5 1 * : 3. o Hill i CF | L WS
. +
i1 A id: { =21 72 RY 1 ¢
$ i : 3 1 -t il H i i
3 1 3 * P T
1 3 RE : oF g i i ‘ iy m
= wb by 5 i s Sep— - -
o 3 3 e - 1 - T — ~
- p — ?
e ’ i by o o ~ T | 1 e e op—
. <. — -t -
H - 17 7 o : T * : g ¢ 1 A I S
; jig 115 S R | | 3 ' 7
— . : g
3 2 psl W :
H > # 2
i 1 ; 5 s : 5
! | o 4 I -1 : ,
4 £ X 3 - e : g
. = == gl e i 15 e e
TR (B - £ - r - - - A - A
A ol i H 3 .. il Y :
o e i T - - 8 ¥ — -t 4 _
2 7 T s . - v - .
1 H F: 4 & 2 ‘ s £ N
;2 ¢ 21 2 79 W T 4 T - T T ? )_f Ban | E: -
! - i &~ 3 § § e ] ¢ ; 13
I N -3 |1 Y 83 ' ¢ 38 B3 N -m LE B 3 - T ) X s - m
afb? M F i ¢ ¥ o~ { { s il ' =5 / A B ‘
} 3 ¥ =.M 3 ~ m 3 m M ; 1 LN : KN _ m
3 3 -t =4 a4 F P u.n.vl.. 4.

7 . R [ HI KN R
AR 1i g i1 I 8 2 e -
;. - < S .i o1 l‘ ‘/u ““ M . - - -
e e - < W'BY0 UT BY




Appendix 3

108/1-21

s L o 108/1-22

1000 ‘ ' 1000

100 P ‘ j 100

4 WH‘

-
1=
T

-
-]

i 10 100 1000 ; L1 . i 10 k 100 g 1000
L/2 inm -——> L/2 inm —> fre 1§ 8\t

Aa in ohm.m ===>
Ra in ohm,m =-=>

108/1—23 ! { ot cn DY

10000 s

1000 &

"'.?,3 |

%
’!

3 10 100 71000



R

B L S B T

S5 et e A Al N e i 50 gt Vi

i

¥

vy

814 im0

At

™

&

il

.d s o 2 e o Ope e
i ,vl!‘....l.-,l.”.:”. = a Fadie

v,. gt x.m.t..\rL.l ﬁ,v e

m—

3 =
= =
H L M |
.4 ¥ il
1 8. H
59 ; :
i § Rl
L 1
i T
“Illr vy

- SENPRE.
- St e
~$
il 3
=
it ;

Jh b3
}
“

N

i

e

{ unal
L %

e innh out -
4 = .y‘T

o .
Ti. e o g

R R

A

100

{0

{

i

e

L/2 inm --->

S in m ~~-v

L.EFL; L...L

(e.ara LT Bl

Q-

81 B9k T I

2

o o=t

oo e e

i

.

<m%b“.-,
H i
$ -4
IR PG S

B

Y
'Y

in A -—>

L F

L2 in g -

37



Appendix 3

..5 o
o ; ‘ ‘ 108/2 yioadk 108/2-6
1000 : L 1000
Pl AT
100 y 100 A SR
= -~ ah Y H
A 2. ¢ —#
?v
\-\‘__,f
10 + 10
| |
= =
)= 8
o [~}
s S
2 1 & i
g & 10 100 1000 i 10 100 41000
L/2 in m —=> L/2 in m —=> '
- 2-8
— 108/2-7 o 108/, |
1000 = : 1000
i ri
7 /
» /
100 7 100
cn
;R'\n- N
A
N
’l‘ 10 'i‘ 10 -
- ] :
(=1
£ £
s =
& 1 2 i
i 10 100 1000 1 10 100 1000
"L/2inm > < L/2 in g -——>



[ TS | U8 e

g
=4

o

BUwue ul

TN

SEREESSRRTE e

&>

. vy XY

.
vy

prscssaoa i

Ce—— BTWUD UT BH




Appendix 3

<>
T E 1 TEEE %
-~ T -~ =} ! BT e Sl =
i : ] S g
[3'] i
SN ! . | o
8 ; ‘e 1o SRR
- Ll el AL b o ool o boeo e
I g i
; w

A
!
1
i
: =
I =
| =
e
I
L
i
b4
2 :
2 oo WOERID UY M
Fa)
§
H
H
&
o
g
(A
vy
-4

1600

e BORYO UT BY

=4
e 5 s
i
o
N
@
(= -H
i \
i g
A\ 8
et o i Lol
- LY
o S
75 S -
/// -
N
L=
an l.lli
3 g = = A
B A -
il i w ’ &
7 o
f4 3 i \ l...u
[~ [~ = < wd
g g g =
< - e @TBUD UY BH
2
1] i o €3
e 1 p=1
{ m i |
[4¥] iy -
~. - et peofrrt-
o i T
=3
Ak

| 2
= G 2 o . e s v
] SR |
i ! M
il _
.ﬁ |
3 i ”a
= S =
e i " >
] = |
I -
W e
. 5
m .3
IRE 23
Eal

< W YT UL ey

3-10




Appendix 3

& 8/2-17
== 5= S EaC isTo mn 1-;{%;,;;;5;‘9 g {1 090 Eeperrr e Py

108/2-18
e TR AR IT

iy
e
i

5 e

Sl s 2111 S SR 1 S R | SR e S 1S I 13 P

i

s » { -y
- - | - = 4=

8 . s ~ SR 1

. ot 5 - I N

100 ' ,. .L. [ — 1{‘ e e , = '?",";”' e BT f 1@0 s

e
<

-
L =~4
A
T
N
T

4

Aa in ghe.a —>
Aa in oha.a —>

100 1000

s WU SN B & -
11 ; et Loy SRy B

I8 L. LJu
. 10 - 100 1000
L/2 in g ~-> L/2 in g —>

-
P

P . y 108/2:1}9 10000 =g

N S .

108/2-20

i
; i
e
|
i
Ty

g f ot el

i

1000 — ST MU S 11 1000

100 {=t-—

-

100

>
-
(<]

-
©

Ha in ohm.g —->

~-fa in cha.m

th BT 00 1000 o} 10 00 1000
L/2 inmpg - BT t/j2in g ——> ] = wi

3-11




Appendix 3

108/2-24 108/2-22

10000 10000
o e I + e
i : ? ‘ : ! } +
i SR - e | ] E
1 ke 11 e |
| i ,‘ R ‘ i i : ! 1]y
i i i 1 1 i 1 {
1000 ek ‘ 1000 F—— <
WSS AUORNE I R S Y S I S, DRPUNS SO RN G 5 AN JOSSSS (I B S i
! B B - { 1 ~ B!
i N e i ! a i R NS
ui TR ' |
T » i 1 !
L M S 1 S // g N \ : ! r‘/ | \
i i i / : | \ t i / H H 3
| | Pl ; i : ! : ! !
H L H b ¥:
00— 100 ———= g ==
1 57 < S — e i I —\
i i LN ’ i :
3 i VLN i i
L LEHE 3 IR - \‘\ ! i . N — \ :
i ! i i A : f \\'
110 i =+ 710 _- —
= ‘ = x ; | BT =
o - + R R e + 4 gy T pin T e
= ! HH 7 & | ' f
g 1 T 1 ! g ] | ] ]
i | ! i ! !
o — = e = ! ! ! . i ;
- i = H 1 I i e
| i i | t1 t i I : i | ¥ i : ¢
£ 4 i i I N Lol & 4 . N I N ! (]

i e B
10 {00 1000 10 100 1000

i i
L/2 ing-—> L/2 in g —>

40000 g 108/2-23 T T — 108/2-24

1000 1000

100 : 100

[
2

s
[

F—t

Ra in oha.; --->
Aa in chm.m -—->

1 10 100 1000 11 . 100 1000

i
L/2ine —> /2 in g —

3-12




Appendix 3

108/2-26

10000

10000

108/2-25

= [ESINAN B - IS (o 8 58 5 & pu
A o i

100

>
i
(=]
i
(=]

fia in ohm.m
fa in ohm,@ --->

(™S

[

i i0 100 1000 i 10 100 1000
L/2 inm —> L/2 in @ ~——>

%98’/_ o287 oo

B S o B GRS SRy e e 58 [ B § R 4 13 SPRTITAR EHGEN VI H g W .

108/2-28

10000 ——

OB SR = SO Ty SERUE N N 2 R RN T JUs B W BB

sene s 3 SEREE Sk S S S o & = & ISR S MRS S g B R ¥ - o RRSICERTE Sonels P SU o S N 1 SN R B S

1000 = = = 1000 e

00— 100 ===

. Hl— -1 - = — - 30— T
- - Lo - - L
bt RS = L B, b
+10 10
e S W = 14 i . -
- e S - T = -

Aa in she.m
fHa in oha.m ~—>

10 100 1000 11 10 100 1000

1
/2 in g - L/2 ing —>

3-13




Appendix 3

108/2-289

40000

<
. sy S—
S e e e e
| 4 - I T
- VA -
VA
y s
7=
9 S B
S 0 3 L T O S @ £33 S s U " o ot |
v 2 NS, 5 I S SRS 1| 8 5 3% 55050 1
oz
/ (=]
W . T TR WY S————— s — .- B
_— il f R -l
B 1. gy T T3 A
MO G 3 SIS ”
§
ne i =
e
e
o
, ﬁ : i o
b om0 o = I IO I | P ﬁ»p A i el
=] < (=] et
g e =
= < @ BYo ut ey

3-14




2
.3

R Busst

e —

S N S

———

o
N I 1 oo s b 0 8 ,,ﬁ,uﬂ,,mm

S S S S |

100

e
i P
: i
1 i
I
= =
=
= o~
.t
U
~ ki
S PR | 3
i

3-15

>

L/2 in m =~

t

L/2 inm --->

<—— WWYD Ul eH

<—-- WWyo ul ey




<>
<3
<

-l

L/2 inm >

Lo}

-t

=
N < WO BYO U ey

3-16




8/4- 108/4-2
10000 108/4-1 10000 /4-2
1000 b=t - 1000
LN
R
\-\ i \ /’ \\
N g N
N\, _ “‘w\\__ // N
100 S =cs 100
it
140 10
! |
= =]
[=] [=
5 -
13 14
1 10 100 1000 { 10 100 1000
L/2 inm ---> L/2 in m -==>
10000 e = 108/4-3 10000 — 108/4-4
1000 R L GO I8 B R < SRS A U8 —" 1000 -
| B // U
V ~ . n/
» M /
100 e _1Z 100 bt : Sl
) » e e
- . . <r—»—q-~ - nN
”‘ 10 210
s 4 =
£ BN £
s T s
E 2 4 ‘
{ 10 100 1000 4 10 100 1000
L/2inm —> L/2inm -—>
3-17




1000

A

108/4-6

5

| S—"

400G

G BUYO YT Y

o

i)

gttt

B B Ny

JUiN

B

-

..

AR

1000 -

10060
100

! i

L S e 1

i
1000

108/4-8

40
100

10

Lﬂzuzu~«~>

5000 |
10

wsys Ut ey

10000
3-18

$060

1000

108/4-7

ioo

S ks

{0

Y

e
1 2

Lie ing ~—>

L/2 in & —>

w?

e B WY0 U7 BH

Cmmee WOBHG BT OH

1000¢




(=3
©
(=
-

o

A

s

000

I
T

11

Attd 4

¢
bty

108/4-10

108/4-12

100

160

==

10

[

10

R

N

¥
L

1

1= i S TR,
-

L2 in g >

/2 in g —>

100 =t
4

(=3 -

10000 ;
1000
1000

- WWYO U] eH

10000

1000

had
R el

< WHYS UT e

I
f

1000

N

108/4-9

108/4-14

100

10

10

L/2 tna -

i

1

o s

10000
1000
100
10000
1000 -
ioof

<--- W'BYO Ut ey

/2 ing —>

had

- WBYG UT @H

3-18




108/4-13 108/4-14

10000 e e i i e 5 55 5§ H et : 10000 . ? t —
T ~ il RER T
—— H -t T -
| B Y [y Lt
2 IR R
| L 1R
100°i =1 v s - s g
R — . RS
— P
| (: Ly 1. Sl
; R ; IR
? f 1 LI
‘ ! S fop
i [ ! | | ; o 0 f
L 100 L b L4
! T 1 -t - -1
‘ 0 T
| o 1 !
b S 8 ; { -
| ; 1] ! ;
| B
— : + 10
s — b = | -
= ! i s & T
— i S i
g i1 il | 1 ] g 1
[ =4 i t : T [ l
i : RERE b ! RERE ot '
& L. A DR B 11 | DU A A & 1 4t —
10 100 10¢0

10 100 1600

i {
L/2 in@ —> L/2 in & >

108/4-15 108/4-16

10000
| I | i
i | | T
1000 ===t - - bl ] 1000 =—— - bt ;
. p |
pld ) i
a8 P |
100 L 100

o
=]

>
ot
o

fia in ohs.2 —>

fa in oha.a

11 10 400 $000 11 10 100 1000
L/2 in @ ~> L/2 in g —>

3-20 -




108/4-17 ?.08/4“18

10000 :t 10000 =y T !
: L A

000 =t .’ L 000 ol

- N4+

L

J “ . :3 : / ‘ ‘//
100 =i = »_l/ e 100 ‘ ‘ \. pis

-
<

(v
(=]

Aa in gha.s —>
fa in cha.a —>

1

-
P

h 0 100 1000 10 100 1000
L/2 tn g ~=> L/2ing -—>

108/4~-19 108/4-20

10000 ———r— ' i 10000
= ! 1
. ‘ : ‘ . ;
1 ol 3 i il | |
RNl RR i i |
000 e 1000 f
T ‘ — T —+
i} 7 +
- e s H L
i > | ‘/', 4 R
. ‘ % : . t / ] |
i L | y : R LA i
400 = e ANl 100 \_.;
; x i i
| N :
- 1 ! } } '
110 e " 1w
| - R -
£ — ' , -
& 1 | ] ‘ [N ¥ ] 1’1 : & i k | ! I |
1 10 100 1000 i 10 100 1000
L/2ing —> L/2ing —>
- 3"2'




000

1
108/4-24
A |

108/4-22
L/

100
1
{00

8

i
ic

/2 e >
1
L/2 in g ~——>

4

oy
=]

_,
W. <memr BBUS UT WY

Y i m,
//, i Ml
g

owe @OAYS UT BY

10000
1000
180
i

H

i
3-22

1660

1000

ot s e ; R = 4] = S
i EE SRR = o :
i i 1 1 o £
F = ¥ =
» ~.,
o L B - . o) 3
&3 N P \
b »i.fwﬁ.ir - wf - - %
i
m A B 1 &
8 ¢ o o ~ - o B i <
3 ] WS j— " |
I O Y - B \
- 1% i i i " B —
/ﬁ (il B W;.Q; fo
b ,,_. | B i i
| - 4//a S .} - o
f o A
i s = -
iy P 1) 1 1N o S } -
u_rl - o i d .
. 4/7,:1 P o e (S, S “ 0 . 4 “
C
e i ]
. S = RSN
Y s
i i } S

,,
il o M m gl
<= ERYO UT W m w = < BB UT B

10060
1000
100




108/ 4-2‘5 10000 ‘ 108/ 4—?6

10000 ‘ : ] ] : : —

/”’
1000 4 1000
> S — A
e AN W 3 1] b
. AN rd ]
\ // ]
P = » % i . ;P’g
, Ve ! v
10 AR L] = =+

fa in ohm.®

A8 in oh@,m ===>

-

] ] 1l i
{ 10 100 1000 Y 10 100 1000
L/2ina —> L/2 in & —>

3-23




109/1-1

108/1-2

10000 10000
1000 1000
Y
"] N\
] A\ :
1 ‘\ A . A
YA | \~Ly/
100 100
?10 * 10
i !
s e
= =
W o o
(=] o
= 5
[5+] 1]
o q . e g
i 10 100 1000 i 10 1G0 1000
L/2 in g -—> L/2 in g >
9/1-3 9/1-
10000 10 /i 10000 L9 /1 4
1000 10C0
AN
1
s /l
100 100
10 40
i {
e =3
e =
2 o N o)
o o
& &5
[1+] f1+]
T o= 4
1 10 100 1000 1 10 100 1000
L/2 in m —> L/2 inm -—>

3-24




109/1-5
10000
1000
.
WV
100 “
1 ~
v
v
1
/
? 10 1”/
1
=]
£
Lo ]
&
E 4
{ 10 100 1000
L/2 in g -—>
109/1-7
10000
1000
S
N V1
rq ‘\,
% N
100
',‘ 10
!
[=]
e
L
(=]
=
E 4
1 10 100 1000

L/2 in g —>

109/1-6

10000
1000
X
/ Y
A NV
~—— //
100 —t=]
10
!
=
g
[o=)
5
1]
@ 4
1 10 100 1000
L/2 in m -—>
109/1-8
10000
1000
/. ) “
A 4
~\\;\ '
. b
100 =
10
[=]
£
(=1
s
E 4
1 10 100 1000
L/2 in @ -—=>




1000
1000

o =

g e mr——
.............. = SEEF SEERSS
: : ‘ [Jpeansmi -+ -
* Lo Ra ¢ o
_ mwm» T r :
ol ‘
-t ; +
i ;
i
1 i [ 1 EEY 1
L. R I [~]
e R it b o i : T =t
—— - T - b2
- 1 1 . e i
B I O NI I add i ! ;
i i 2N R il «lf, J
2 +
I P N R i i i
H ; i
_ .
i L
1 o
{ i i
B 118 A . W o
¢ I A S e , -
e P ! 2
h - f— - ! w
i = T m 4 ,
: o , &
M 3 TR N W i
f iNER - T : { =
| Wit 4.5 | _ IS
TERN O O S P I wi =]
P -t

<--- WOEYS UT BY = <~ B°BUO UuT

1600

100

e e

[

i
>

2innm

R

b =
bl

EELD U By

3

-q
K W'WYO UT BY

10030

3-26




g
¥ SSiiiianm e =8
[pprsan e B8 - .

L aRenm +
~ H b i
o datad -
S m i
i $ e i b
! !
i , o
: (=]
! - & - -t
bt et - At b L ki s .
| Lt
+ :
i *
bkt 4 h te 4
! !
; “ “ o
- : -t
2 = = 5 oo . A
it -
snt ; 1 m
i i 1
amand i = - ]
; } =
| ! ‘ =)
bt g — .. i for}
! 1 i
! i i o
i 3

-t el

<3 et

10000

1000

160

-4

Ceem WOWYS UL B

1000

{3 A
.A-H 1% zw
[ A %
< ; / 4 —
a i N\ L
-t Irh..l. . e e NE
i » X !
i1 : N &
' &
T T »Ea
s ua i
i |
o<1 < e - SR }
1l i L/ |
1N :
cum e e t
| AP -,
- -d
bopied A - "
- T B 8 & s - A
I , N i }
1 r F]
1R B T A
TRER L J in =
- ¢ ﬁ
| : | mm
: . )

10000 =

1000

100

0
11

<-— W'BYC UT BY -

1000

109/1-16
i Gy Sy @y o 5

pa 8
+ T
i @
i ki - -
i
: i !
T - +
! i H
“ b - b
i1 '
: : i =]
: : ; =
. ") B } bal
1 T
el 5 * e

¢

1

] WA O § S-S S
: H 3 1

1/2 in @ —>

1000

500._,__;~1V?4,L

g

©

-l

i e.aﬁ ut en ;,

4

- 1000

100

10

%
L

L/2 in @ >

10600

1000

160

1

<«
st

<o B'WYO UT BH

4

3-27




1000

I R A A S
S A S S

——t e

108/1-17

o
& =
i
L i
! ol
i e 5
“ 1
: W i1 i
u“ : : M
fii
—
ey
RENR ,
o p end
- | |
ﬂ b i
]
' m
. T
= i
o i |
iy ;
-t SEES i

1
10000 -

1000 -

0
11

<~— W@°BYJ Ul ey

1000

10000

.,.0 =

i I : -
ot S ! } - R 5 A T g
— T i T N
i i N = i
et : _ , =
~ 1 — +
i ” [ . Ll
=X T IR
- i - i Y il ; ,_
e - e
HATER Nl : [
il W ¥ _ , il .
t 3 - + H , 0
s 1 : : : : 4 =1
i : bl 1 i s e R
NEN i * H "
T 1
; M | A\ 1 )
i i ] } i T ] !
m m w ;oL b \ w i)
il i FEEI / | _
i i O it ;
| | i LI i1id1 §
e 1 t I 2 o i 12 :
. e EEE N , —e
“ £ 3 - — e
fe 1} ! :
! H : e i :
= AN ) ==
N | = o L 4 !
; - cfsend. L] i , WSS I - ——
o _ ! . m : m | w
S i | ! i 1/ 1 i i
i) : : 4 5 Y i : {

=y

<= UWYO UY BY

10000

1000

100

i

(=
<t

<~ WOYO Ul ey

i

L/2 in g —->

L/2 in m ~—>

3-28




2inm

|

1’1!.» — «l e e -

W mYS Ul ey ¢ WWYe UT eH

t/e in g ~-->
L/




(e}
oJ
i
4
~
3 ~
<4
N
ot
b L
4
RN
H
L
(=
= =
S c
= <4
b
jioxs:
[Se g
I h
=i b
'/l.., s
&)
[ I B I
=il X
] i
I o |
{
|| ,xxv |
| :
H
N
1]

1 LA

16000

1000

100 e

(=]
(o]
=]
~4

100

an
J

101

10

/2in g >

i
-
L

. 3
T =
-4
~N
) A
o
S .
gt
u 5 = - b1
t 3 | -
1 A
i M
L # =
s = -t
A
I g . 1
!
f
=
1l 5
MF 3 ] ” [a}]
: L 5 SN S | | .‘ S
< o =t
=] > 3 s -
8 = - -
=] <= WTEYO UT BH
o
r~ 1 =1 3
5 =
- =
iy N ]
;] Y : N
& 1
i |y HRRN . L..u !
IV R
1P % |
i =3
b 1 o
e )
2l [=}
=y
A
i
T ]
1
i 4s =
N ! =
ot
! .M o
A 1 i )
2 3 g 2 -
= = . .
= <-— WNys uy ey

3-30




(=3
(=
<3
-t

1000

T
i
¥

s
i
g8
.

!
S pis
v

i 4
i I B Y
|
T
-
&

109/3~2
1
N
109/3-4
Ve

i v
H I : P \
H S5 I s B 7 m N 51 O ey ‘ 4
: . : s . f L s
J Ny e
i i X t : = <
== S 2
i . : : o = 52 o -4
e e i =] ? § o R St A
i ol ! — \
=4k O S =Y = g s e P $14 -
X : :
INEN 1 _ :
1 o g - - J
i ; ] ! ] a -
/ Pl Loy L
; - = /|
e B =t / : 2
(e - . f w -+ 4 \4/ 1
T gt + 4 1 -
L ) fik { TR .- .“ t ISR i m
; . { - d -
; I i ! i - B =
e w “ w * . M - ¢ . wd oot - m
: i i : i oy !
[ | - ! o
o i 0» o= e A 4 } et 1 A L M .1.J
8 2 S o - g 8 2 e -
2 S & <> D -t
=] < WRYs Ul ol = -~ < B BY0 Uy EY
i
™
]
_— o
Eal T IT - <> <
) : —t i G o g G| _a 12 ME * N— - =
m 5 o s i : ] ! ; - E 4~
~ A o : [27] - N t
S LH N ™ ! ~ | f
o : f ; w , , | Lok 1 _
«d ]l
; -~
! e B | £
H )i ! ; =4 14
T 5 = ; ] = &
b e e . = = b -~
s T | B -
T t e - ¥
1 i N 2y i - e il a
” N
( - % 4 AN
o () oW s ¢ -
T Hy ) o H 3 ) ! "
C RN [ |
{ ; H ) N i
o e W <
; : 5 o ; o N o e T 7 = 8 S b
- ! b S - . , p b s \_, xxxxx P @
' I ; T ooy . ! -
Lo fald \ _
m M t H i ! = ]
1NN Vbt A ! : ;5 15NN <
! , i , i i 1T
. i ifd bi : > it S
S o Py = Y o o 3 - * o=
8 8 g 2 8 2 2 2 =
(=3 - - L=~ S -t
=] <— W WYo U} ®p = -~ < B°8YO UY eH
% h ] - & * L3 .




16000 108/3~5 109/3-6
1600 i 1060
" \\
'/
,/"" i //
L~ o .\ LY
100 160 N - L7
'!‘ 10 'i‘ 10
-5 -
2 p-
[=3 &3
= ( =
& 4 l & 4
i i0 100 1000 { 10 160 1000
L/2ineg—> L/2ine —>
16000 108/3~7 pr— 103/3-8
1660 1000
1/1 4 d i
_ / |
190 ‘ ,/ : 100 :
‘ =
il B L4
o =4
Tio ?10
f
£ £
[=] [~
k= =
& { & i
b i0 ige 1060 i 10 100 1000
/2 in g —> L/2ine —>

3-32




109/3-9

10000

1000

10¢

—
<

fla in ohm.m -—->

i

1
L/2 in @ -——>

10000

1000

100

Aa in chm.m —>

e
o

10

100

1000

109/3-11

[

i
L/2 in g —>

10

100

1000

109/3-10

10000

1000

100

-
o

Ra in ohm.m ——>

[
.

10
L/2 inm —>

100

1000

109/3-12

10000

1000

100

-
o

Aa in ochm.m >

th 10

L/2 inm -—>

100

1000




109/3-13 109/3-14

10000 ; 10000 &= .
¢ & L 1
! Lf e L i A -
I RN |
! L : !
1000 Emmas i) 1000 E=3
- s e -
] vl »
b Y o A
LT TR
A ]
L A
100 160 Labible L L
. i . .
f fw
& et LT m -
= : E ]
[+ ‘ £
5 ISR 5
& i é ; i E ‘.i% = C e { X :'S:? L i
i i ig 3968 1 i8 160 1000
L2 in g -—> L/2 ihom —=>
P _
SBiiig } : 108/3~145 10008 : 108/3-16
== == 5t
1066 ko b , 1000
o I N .
.:ﬂm A { /"r .
,.4‘* T""ﬂ..,_ b //
i M i — W
100 o 100 e :
] }" ¥ . — r L]
'i‘ 10 T 10
= by’ ‘
-4
£ g
5 &
- 2
i H 100 1000 10 100 1000

1
L2 in B ~——> L/2 in g ——>

3-34 : .




109/3-17 109/3-18

10000

10000 ==

SRS A

1000 aaa 1000 ==

100 == . i - 100 ==

F - : T | *
ok i g HH 11— _
~ | |

’I‘ 10 : ’[‘ 10z o

= = ] i
i i i - -
5 11— i e Hi .-
2 (L ' & 4 L
; 10 100 1000 4 10 100 1000

T
L/2 in a8 ~-> : L/2 in g -==>

10000

10000

109/3-19 | 109/3-20

11000 1000 =

I

!

|
N

\

N

N

\

o
—— !

: \ 5

==t
N\

N\

b §

.

100 | = 100

o — I - ..
- 5 S S S N bt i
-
S~ - 3 o

(v
(=]

[
[ =]

T

!

fia in ohe.a —>

ir 10 B T BT 100 1000
L/2 in g ~—> P . /2 in g — . ‘

‘- .Ra in oha.a —>

-3-35




109/3~-21 109/3-22

10000 10000 :
ia ‘ //""W-
1000 : : 1000 ; <
L - :
P LA
el - W ! 2d
iy A7 | | ’\F/’
RUNBEy RN
100 == 100 |z
| !
‘F* i T 1] )
’!‘ 10, 410 |
« & :
2 2 ! T
& ] I
£ 5
& i & i
i {0 100 1000 i i0 100 1000
L/2 in @ -—> L/2 in @ ~—>
— 109/3-23 _— 109/3-24
1000 1000
Pd it 1 it
v
4 {4
100 : ] 100 A<t e
/f
"‘ 10: A 10
= =
£ g
& 5
& { & |
i {0 100 10600 i 10 100 1000
/2 in @ —> /2 in & —>

- 3-36




109/3-26

9/3-28
10000 109/3-2 10000
1000 = 1000 ==c o
= " \\
L1 \\ /’ i
' N
A M A
w -
100 {gr D 100

10 + 40
i H
£ e
= =
= S
= 5
[1+] 34}
x4 R |
i 10 100 1000 i 10 100 1000
L/2 inmp ~> L/2 in @ -
108/3-2 109/3-28

10000 / / 10000 /

1000 1000

4 l/
//. e //
A AL [V
100 100 r - :
N j/
g
210 10
| |
a = 2

= 5

(1 < .

& @ 9

i 10 100 1000 | 10 100 1000
L2 inm —> L/2 in m ~—>
. 3-37




109/3-29

[
(=]

Ha 1n chm.m —->

11
L/2 inm >

i0

109/3-31

i
o

Aa in ohm.m -—>

-
P

10000

fla in chm.p ~~->

Aa in chm.m —>

[y
L]

109/3-30

i

[
(=)

i
L/2 inmp —>

10

¥

L2 inm =—>

10




109/4-1 e o 109/??

10000 — i n T l B

IS

1000 ==t | LU bl 1000 | e

100 ] s " : i;i;" peies ) R 100 e e S = R LR it B SRS T ;;,‘v

T o L
P . i + i I i SR EAE
| LT
~ 10 | g 10 oo poododod o M bt
i s - o S s o } : i : { I i
.‘ 1 B (9 O ] 1 -. ! _; L 77 H
= - R 0111 6
5 -t - s t ' !
f | ‘ f ; f |
& L. 1 F: ) SRR IR A 1| [ IR A Y| G O
10 100 1000 { 10 100 1000

i
L/2 ina —> L/2 in 8 ——>

1
»

109/4-3

10000 et e o 42 o 4 e 10000 T e e gt o

o mw e

4 AR, - R R AR 60 0 1 3 ) ) i R B8 [ 8
- - S HH
11 {
i
M T T
e R ! »
1000 I e S R 1 | I R ) 1000 =———+-{HHHE 4| 11t |
e - t pe= - i S T
sl

100 “ ; / s e LY 100‘ > 44 ,)/',’, . BERES

(e
(]
|
1T

>
-
[~]

fa in oha.a —>

Aa in ohm.®

i

1 10 100 1000 100 1000

i i B 1
L/2innm el L/2 in @ ~—>

3-39




L/2 in m -——>

(o]
Rl

<~-- U'HY0 Uy ey




122/1-2

10000 122/1-4 16000
1000 1000
: il T
100 =——1 100 a1
- i A A
W 1A
'i‘ 10 '! 10+
- =
£ £
[ s m
2 & 4L
1 10 109 1000 1 10 100 1000
L/2 ing —> L/2ihg —>
10000 122/1-3 000 122/1~-4
1000 1000
~ i -
! — ) //’ A\ L
100 100 > :
+ | -11 :
¢ 3 P
s b 7 .
Tm "‘ 10
- -
g £
5 5
2 | , 11—
{ 10 100 1000 { 10 100 1000
L/2inme —> /2 in g —>

3-41




i22/1-6

10000 122/1°5 om0
1000 1000
- %
P p%
100 100 ,,/ -
= :
”‘ 10 ’!* 10
= =
g g
[~
5 =
2 i 2 4
4 10 100 1000 { 10 100 1000
/2 ng —> /2ing ~—>
1600 1000
- ) /
V4
100 = . z 100
’" 10 ”‘ 10
. =
£ g
8 s
2 4 2 4
{ 10 100 1000 { 10 100 1000
/2 in g —> L/2 in g —>

3-42




122/1-9 122/1-10

10000 = 10000
1000 1000
5% ) N Be
s —ﬁ-w % r A LA
g N . Y A \\\_,y‘
100 =2t e rd 100 bt
'1‘ 10 '!\ 10
- =
£ g
5 5
& { & i
1 10 100 1000 i 10 100 1000
L/2 in @ -~> L/2 in B ~=> -
10000 ie2/1~11 15000 122/1-12
1000 41000
J”
b ¥l T 1
L ™ d 1] X A
100 Py = 100 == - -
. /1 2
A Y ] N P
"‘ 10 'l‘ 10
= —— =
£ | £ l
5 “1TTIT s
& 1 & i
-4 10 100 1000 i 10 100 1000
L/2 in g -—> L/2 in & ~——>

3-43




122/1-14

™
10000 i82/1-43 10000 =
1000 1000
‘. / 4
v
. A 7
100 A 160 ,4’
. TI A
W
A Ao’ -
& —
1 | A
T i T
?10 ?10
. =
- s
£ ?
5 5 |
& 2 4
i 10 i0¢ 1000 i 10 100 1000
L/2 in 8 —> L/2 in &8 —>
10000 — 122/1-15 10000 122/1-16
1000 1000
é /y’/
100 ——fe 100
]
Tio : Tiﬂ
- ”
2 | £
e =]
g =
g £
i 6 {00 1000 1 10 100 1600
L/21ins—>

L/2ing —>

3-44




122/1-17 122/1-18

10000 10000
l ]
t | 1
| L ;
‘ . | ;
1060 ‘ 1000 | !
ii ; ' 4
! // ! l ]
LT \\ ey’ . Y { ;
100 b= € 100 | §
i a —
B A T e i !
; H HH , : e -
| ? R 3
410 ‘ + 10 ‘ "
: P
e = ; 1
s it 8 —
= s i
2, 2 L

i 10 100 1000 i 10 100 1000
L/2 ing —> L/2ine —> '

122/1-19 122/1-20

10000 10000 —
3 T
7
i ' ¥ : ?
; T i 1 ' 1 1] 1
L 1 | \ i
r 1 i ' il
- : 1 e
1000 1000 = mma
L T . 8 T
I i’ {
| ! 1 | i
i K ! B3
— - ‘ : ,‘
o | i il :
1 b ! i i ] B
P TN L Ll 1L
100 - 100 o i }
i 4 i
= 4 M I
i L4
| ] i : i
r T B M
i 3] i p didkt { W
r T ; i8I T
A i i N H . ; i
10 410 = oy
1) 1
. - i
= = o h !
= -} i
i
g g C ] '
= =
L] -]
&£ = 1

10 100 1000 10 100 1000

i i
/2 ina —> L/2ing —>

3=45




10000 =

122/1~-21

250 P e

1
B B 5 5 5

000 e st

100

>
- .
=3

RBa in che.m

ii
L/2 in @ ==>

4

100

1000

3-46




10

L/2 in g —>

i

<— UBYO UT ey

10
-~

/2in e wiish

N .r‘ O -
-l % . : s ) 5 . . ) B P

< U'WYO UT oY — o Uy

1

w2 ina —>

i




1000 1000 =i b4 1
3 2l 1
[k /V | 1
sty A _ Y
100 : . ] 100 o /]
3 Ix \\ 2
N y. 4
| — ‘L \\ //
- 1 | N q
| i
210 — — T 10
& H .. 5 10
< ~ -+ £
= &
2 & 4 .
R | 10 100 1009 { 10 100 1000
L/2 in g —> L/2 in g —=>
1000 1000
\\ ! // /z/
{
100 \ » =4 100 ”
\‘ - "
\ »
F N |7
i =
Tm St L L "*m
- ms CL BN S e ERRSE -
s 111 &S
2 4 & 4L
{ 10 100 1000 -y 10 100 1000
/2 ing —> L/2ing —>

3-48




[ =4
(=4
(=3
-t

1000

10000 ——

1000

{

RESY B
o
hal

<—— RWYo ut ey

1000

e X8 20 S R 5 5 St 11 1 3 o e S 1 L e
Wisiss e 1.2 0 £ D e e
cJ i % L ! t
/ 5% I PR — ‘» - S — VRN W —_— B
o +
gV RU N o L2 =5 —
- I
. M -
B S J VR i I S A e 1
z 5 . =1 e s = s { ]
= v/./ . SV PP - EE——
/ o e e
£ = = — N === S ok
N
& I o ) il Conlomsn = e b
o £ < - lM R S— =3 . o ESI———
& T — R | i, - o
; VA
" S ~4 4 B

10000 ——

1000

1\:
L2 e >

O -

[~3 -t

<— W'BYO UT ®Y

10000

1000
100

<m—m W WYO

ut ey

R

R e e

122/2-11

O R AN B e s o B
Nl e e = = N
T T AN
2 R Gl — e e - I‘A,,l — S e 2
N HH X - : ~ . N
2 HT - - |// U i S — T % N
e : N
Ll m <t //
H T . AR \ 2
¥ Bl < 3
.vl..\Y)A.:vflf\.*‘. B I i ST, il G § | (D N ’ﬁ
S T R B3 o -
i e e o ) ? T
! //
211 dhmdaidfarin B o S o i H — AN =
e e — b A X A
. N - . RN T . 1 H
e ¥ - ; ! X H
o - T N - Fp - . e )\ -
| // co il = : =
| : L5 L=
| N I S
e o " N § P A B - - -yt PR |
=3 -
S
-t

900 1000

TR

il :
‘w“ it
olid —
T
ek
HH
Hiia A
et
HE i
e |
-

i —

SRS, N

il i

10000

1000

(=)
i

1

L/2in m —>

3-49




122/2-14

122/2-13
10000 / 10000
1000 1000
/‘"
/ »
: / ’ N //
, 1 .
PN
100 / 100 \ /
P N »
S .
10 10
1 1
1 1
[=] (=]
= s
= 2
S o
5 =
1] (]
i 10 100 1000 i 10 100 1000
L/2 in g —> _ L/2 in a -—>
122/2-15
10000 /
1000
/f
_//V
100 ,/
/ A 3
P4
i L7
10 .
!
[=]
E
(=]
=
©
{ & o 1 !
1 10 400 1000

L/2 inm >




APPENDIX 4

DATA ON RAINFALL, EVAPORATION

AND STREAMFLOW




4.1
4.2
4.3
4.4
4.5
4.8
4.7

4.8

APPENDIX 4

DATA ON RAINFALL, EVAPORATION
AND STREAMFLOW

List of Rainfall Stations and Bar Graph of Available Records

List of Evaporation Pan Stations and Bar Graph of Available Records

List of River Gauging Stations (RGS) and Bar Graph of Available Records
Rainfall Data Summaries and Figures

Evaporation Data Summaries and Figures

Streamflow Data Summaries and Figures

Baseflow Hydrographs

Chemical Data Rivers Meru




Appendix 4.1

List of Rainfall Stations and Bar Graph of Available Records




Appendix 4.1

RAINFALL STATIONS IN MERU DISTRICT
Latitude Longitude

Station {North) {East) Altitude  Record  Remarks
Nusber Location d s s does (a) Period
89.37.000 Meru D.C.s Office 0 25 37385955 1353 1910-71  No Records 1911-3
89.37.002 Tieau, Marania Fara 0 519 372719 2330 1925-
89.37.004 Ngare Unga - Tieau 01028 372428 1951 1930-44
89.37.005 Meru Methodist Missionary Society 0 358 37392 1585 1931-59
89.37.006 Berresford Meamorial Hospital 01410 375623 1646 1931-56
89.37.007 Igesbe Catholic Mission 01134 37357 % 1402 1918-40 No data 1927-30
89.37.008 Tieau Marula ’ 013 11 37 22 54 1738 1933-39
89.37.011  Tieau Ardencaple Fara House 0 516 371531 2256 1933-50
89.37.013  Nkabune Agricultural Departsent 0 27 37142 2 1341 1937-38
89.37.014  Mikinduri Prisary School 0 726 3750 4 1280 1937- No data 1965-72
89.37.016 K.A.R. Meru 0 259 373845 1585 1938-38
89.37.017 Timau Store 0 453 374427 2226 1938-40
89.37.019  Niatheni Agriculture Staff house 0 BS54 37472 1433 1939-
89.37.021  Meru College of technology (Kianjai) 0 940 374425 1402 1939-
89.37.028 Tisau Inghi Fare : 0 443 3717 18 2439 1946-64
89.37.030 Timau Settlement Schese 0 312 371325 2256 1944-64
89.37,0631  Tigania Water Supply 0 14 10 37 49 45 1707 1947~ :
89.37.034 Timau Ardencaple Fara House 0 516 37153 2256 1948- No data 1955-56
89.37.038  Meru Forest Station 0 312 327 1707 1948~
89.37.040  Ontulili Forest Station 0 121 3710 5% 2134 1948-
89.37.041 Lare Divisional Agricultural Office 020 24 37 56 13 1768 1950- Many years uncosplete
89.37.044  Timau, Salson’'s Fara 01015 3718 & 2195 1950-68
89.37.046 Harania Forest 0 5 6 372840 2470 1951-53
89.37.047 Birds Hill Rest Caap 01518 373119 1494 1954-59
89.37.051  Meru Agricultural Departeent 0 259 373855 13995 1952-74
89.37.053  Mikinduri 6irls Secondary School 0 739 373059 1402 1952-81 No data 1975-9,82-4
89.37.054 Lugilada Fars, Timau 0 621 3716 3% 2287 1933-57
89.37,055 Katheri District Office 0 049 373 3 1738 1954-57
89.37.056  Kiirua District Office 0 720 373328 1982 1934-58
89.37.057 Tisau Taraquet 0 3 6 3714%9 2348 1934-63
89.37.059  Maua Police Station ) 014 0 373619 1646 1939~
89.37.060 Michisukuru Tea Estate Office 011 33 3750 50 1829 1960~
89.37.062 Nkabune Catholic Mission 0 157 37414 1341 1962~ No data 1971-4,83-%
89.37.065 Meru Heteorological Station (Kaaga) 0 5 & 373848 1616 1966~
89.37.066 Hiathene Secondary Schaol 0 8351 374729 1372 1967-  No data 1969,78-9
. 89.37.068  Meru Lecpard Casp 0 634 3750 1 1220 1966-70
89.37.070 Tieau Settlesent Schese 0 312 371325 2256 1971-84 No data 1975-83
89.37.071 - Xiegoi Primary School 014 16 37 %4 2 1850 1570~ Incosplete data 1978-87
89.37.072 ciaki Cotton Research Fara 6 128 37449 1098 1971-
89.37.077  MNgare Ndare West 01058 37202 1982 1973- No data 1978-9
. 89.37.078  Nuchene Forest Station 05 3 37321 225 1973-
89.37.080  Katheri Farsers Co-operative Society 0 046 373 7 1660 1974- Only 1975-6 coaplete
89.37.081  N'Mburi Kinyota's Farm, Kiergu 01623 3735829 1494 1974-8%
89.37.082 Kunati Chief's Centre 0 6 1 375141 1067 1974-61 - Only 1975 coaplete
' 89.37.083  Ntusburi Primary School 0 923 373053 1707 1974~
89.37.084 Xiirua Police Station 0 637 37133 2104 1974-
89.37.085  Thuura Chief's Camp 0 328 374225 1250 1974~ Hany gaps
- 89.37.086  Athiru Gaiti Coffee Factory 012 42 37 38 16 1372 1974~
89.37.087  Kangeta Chiefs Caep 016 36 37 5325 1829 1974~
89.37.088  Ruiri Farmers Co-operative Society ¢ 927 37394 15324 1974-
89.37.089  Kathanga Primary School 02435 38 032 1799 1974~
89.37.090 Liliaba Assistant Chief's Office 019 0 375017 1341 1974-
89.37.091  Akachiu Chiefs Caap 011 4 3757 34 1341 1976~
. §9.37.092  Atheru Rujine Coffee Factory 01840 3738 0 1616 1974-
89.37.096  Meru Teachers Training College 0 358 373842 1644 1976~ Hany gaps




Appendix 4.1

RAINFALL STATIONS IN HERU DISTRICT
Latitude Longitude
{Morth) {East) Altitude  Record  Remarks
Station Location d a s d 8 s {a) Period
Poor records

89.37.097  Heru Technical Secondary Schuol 37 37 57 1677 1977-80

89.37.098 St. Kizito Mixed Secondary School 2 37 47 23 1494 1982~

§9.37.099  Kabulire Chief's Dffice 332 31473 1128 1979~

89.37.100  Marurui Prisary School 37 30 43 1738 1979-

89.37.104  Marania Forest Station § 7 312 2% 2744 1982~

89.37.105  Ngare Ndare Fars § 3721 33 1707 1984~

89.38.006  Kanjoo Assistant Chief's Casp 38 133 915 1974~
89.38.007 Ura Bate Meru Natienal Park 38 349 671 1960~

New and Ministry Of Water Developeent Stations

WD 281 Esbori Fara 1372055
3124 Kisisa Linited ] 37 24 44
392 Hituntu Location 37 41 8
688 Kibirichia Chief's Office 37 30 50

Kabaranyeki Forest Buard Post 3733 2

Latitude Longitude
. {South} {East) Altitude Record Resarks
Station Location 8 s d &8 s {a) Pericd

90.37.003  Igoji Mission 1117 373953 1372 1915-40

90.37.01  Mujwa Catholic Mission 41f 3742 2 1311 1915- No data 1941-9,78-82
90.37.027  Chogoria Boys High School 1340 373740 1524 1938~ Ho data 1956-46,73-5,78-83
90.37.032  Mkubu Kission Hospital 4 1 3740 3 1463 1939-51

90.37.033  Kanyakine Dispensary 12 374919 1341 1939-58 :

90.37.03%4  Chuka Chief's Gffice 1939 37 38 52 1433 1939- No data 1967-71
70.37.065  Hagusa Prisary School 13 37 44 18 1189 1947-78  Bauge still in operation
90.37.06¢  Chiokariga 16 37 35 24 823 1947-57 »
90.37.078  Kkubu Police Station 3 37 39 50 1494 1948- No data 1975-85
90.37.085  Mitunguu Tree Nursery b 3747 ¢ 1006 1949~

90.37.085  Bathine-Kithurine Dairy Co-op. Society 5 37 35 50 1860 1949-

90.37.096  Hutindwa 14 3736 3 1645 1952-56

90.37.102 Harimba Livestock Fare 3 37 33 57 2134 1949-

90.37.106  Kibugwa D.G's Office 21 37 36 52 1463 1954-57

90.37.106  Muthasbi D.0's Dffice i 37 39 30 1402 1954-56

90.37.123  Chogoria Forest Station 14 37 35 34 1707 1961

90.37.124  Mariene Coffee Research Foundation 02 373832 1616 1961-

90.37.148  St. Mary lqoji Girls Secondary School 11 3746 6 1433 1968- Ho data 1973-4,78-85
90.37.15¢  Igoji Teschers Training College 37 39 43 1433 1969-

90.37.153  Chuka High School 37 38 58 1433 1969~ No data 1983-4
70.37.155  Sirimon Gate, Mt. Kenya Hational Park 0 0 37145 2652 1970~

90.37.160  Harisanti Keteorological Station g 4 373819 540 1965-

#0.37.175  Nchigi Full Primary Scheol 123 3740 1 1341 1973~

90.37.184  Tunyai Tree Nursery 3750 1 884 1973-

90.37.185  Kanyakine High School 37 40 1% 1372 1974-

90.37.186  Igwanjau Secondary School 37 42 2 1280 1974-

90.37.187  Chiokarige D.0's Dffice 37 §5 3 §23 1974-

90.37.188  Chogoria Chief's Centre 37 37 15 1585 1974-

90.37.189  Kionyo Dispensary ) 37 34 39 2073 1974-

90.37.190  Kaongo Dispensary 37 43 47 1250 1974-




Appendix 4.1

RAINFALL STATIONS IN HERU DISTRICY
Latitude Longitude
{South) (East) Altitude  Record  Remarks

Station Location d as das {a) Period
90.37.191 6Baitu Cotton and Lint Board Store 0 023 3745358 1098 1973
90.37.193  Xaanwa Dispensary 01910 3783 7 1128 1974~
90.37.194 HMagundu 6irls Secondary School 018 5 37 40 48 1311 1974-
90,37.493  Mwangariewe Chief's Caamp 01627 37393 1402 1974~
90.37.1946  Weru Dispensary ‘ 02139 374248 1189 1974- No data 1978-9,80-1,83
90,37.197  Kanjuki Chief's Casp 019358 374938 762 1975~ No data 1978-80
90.37.198  Mumbuni.Primary School 016 43 3744 8 1098 1975-
90.37.199 Kibugua Chief's Casp 0213 3736352 1463 1975-
90.37,200 Materi Birls Centre 01121 3748 40 854 1976- Poor records
90.37.209 Kiasuriuki Forest Guard Post 02 2 3735 8 1553 1976~
90.37.213  Ntakani Primary School 01745 37 4732 864 1977-
90.37.214  Kaquru Farsers Training Centre 0 5 0 W4 1463 1977-
90.37.221 Kaburine Tse Tse Fly Research Station 0 0 7 37352 59 854 1972-
90.37.23¢  Thuchi Barrier 023 4 3JI751 22 732 1964
90.37.23%  MNgigi Prisary School 01751 3741 1) 1280 1971-
90.37.232  Karua Mutonga River 02228 3733351 640 1978-
90.37.236 Bacuru Primary School 0 144 3748727 1006 1987-
90.37.237 Ruthusbi Forest Station 0 618 373344 2226 1987-
90.38.010 Gatunga Police Post 0 542 38 019 979 1966~
90.38.032 Tana brand Falls . 01518 38 048 488 1936
New and Kinistry 0f Water Developaent Stations
KD 569 Nkubu Divisional Agriculture Office 0 345 3739 34 1494 1970~
. 633 Kanyakine Water Supply 0 723 374025 1341 1975~
= Ndegene Secondary School 0 437 373512 1982 1988-
- Chuka Forest Station 019 0 373626 1559 1988-
- Kutonga Tree Nursery 01818 372V &1 1984- Data in Meru Forest Stn
Latitude Longitude  Altitude Record  Remarks
. Longtera Rainfall Stations on Mountain Kenya d 8 s d & s {s]) Period
LT 19 Sirison Track 0 13IN 37 14 14 2439 1959-72 " Measuresents taken
12 ' 00 38 TS 2 2744 1959-82 3 tises
13 0 1215 37 16 49 3140 1959-82 in a year
14 0 2408 3717 18 3354 1959-82
) 15 0 3485 3718 0 37120 1959-82
18 0 4535 37 18 39 4104 1959-82
k LT 17 Xisima Track 0 335N 372428 2896 1959-76
18 0 1 i3 37 23 40 3174 1959-74
28 0 2108 3T 3474 1969-76
4 29 0 3 28 312222 3659 1969-74
LT 22 Chogoria Track 0 11508 3730 8 2348 1939-
23 011 175 37 28 24 2591 1959~
24 ' 0 10 258 37 27 &2 2744 1959~
b 0 9 145 37 25 42 3018 1959~
. -3
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Appendix 4.2

List of Evaporation Pan Stations and Bar Graph of Available Records




Meteorological and Evaporation Stations in Meru District

Appendix 4.2

Station
Number Latitude Longitude Altitude Record
Location dm s dm s (m) Period
KMD MoWD
(Evap)
Full Meteorological Station
89.37.065 132 Meru Meteorological Station (Kaaga) 0 05 06 N 37 38 48 1616 1966-
90.37.160 108 Marimanti Meteorological Station 009 06 s 3758 18 640 1965-
Sub-Meteorological Station
90.37.124 67 Mariene Coffee Research Foundation 00026S 37 38 32 1616 1960-
Evaporation Stations
156 Embori Farm 0046 01 N 37 20 55 2652 1985-
89.37.059 165 Maua Police Station 014 02 N 37 56 19 1646 1988-
90.37.214 134 Kaguru Farmers Training Centre 00502s 37 39 47 1463 1976-
164 Chuka Forest Station 01901 S 37 36 26 1555 1988-
5 Tana Grand Falls 01518 S 38 00 48 488 1948-64
43 Meru Water Supply 003 10N 373815 1585 1952-76
Bar Graph Showing Period of Record of Evaporation Stations in Meru
(1945-1990)
MoWD
Station 1950 1960 1970 1980 1990

Number 5678901234567890123456789012345678901234567890

5
43
67

108
132
134
156
164
165




Appendix 4.3

List of River Gauging Stations {(RGS) and Bar Graph of Available Records
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Rainfall Data Summaries and Figures
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Rainfali Data Summaries and Figures

Summary of Rainfall Data Statistics
Mean Monthly Rainfall Figures
Annual Rainfall Variations

Frequency Distribution of Maximum Daily Rainfall




Appendix 4.4

MERU: SUMMARY OF THE MAIN DATA FROM RAINFALL STATIONS
No. of
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Raindays

Number: 89.37.000 MERU D.C.'s OFFICE 1910-1971
Mean 53.9 31.3 123.2 286.1 142.9 9.3 11.2 10.5 18.8 236.8 323.4 145.0 1392.6 92
% of Annuat = 4 . 2 9 21 10 1 1 1 1 17 23 10 100
No. of Obs. 60 @ 60 59 59 59 59 58 59 59 59 59 59 50 -
Maximum 325.9 226.2 481.1 553.0 382.6 81.8 102.6 53.3 101.3 1386 889.5 439.4 2945.1
Minimum 0.0 0.0 0.0 29.2 0.0 0.0 0.0 0.0 0.0 15.2 9.8 0.0 799.8

std. Dev. 57.1 46.4 110.8 119.1 93.2 13.6 15.7 13.7 25.7 200.8 144.2 100.9 -376.1
Var. Coeff. 1.06 1.48 0.90 0.42 0.65 1.45 1.40 1.30 1.36 0.85 0.45 0.70 0.27

Number: 89.37.002 TIMAU, MARANIA FARM ) 1925-1985
Mean: ©39.1 32.6 94.8 152.1 76.8 17.1 21.5 20.4 16.2 135.1 182.8 101.9 '890.4 82
% of Annual 4 4 1" 17 9 2 2 2 2 15 21 " 100
No. of Obs. 60 61 61 61 61 61 61 61 60 61 61 61 - 38
Maximum 238.2 204.6 368.3 358.6 292.6 109.8 107.2 127.3 127.3 533.9 493.0 409.8 1783.3
Minimum ~ 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0 0.0 12.7 54.4 0.0 413.6

Std. Dev. 48.6 38.5 79.7 72.1 64.0 23.9 25.5 26.9 22.5 86.3 74.9 81.7 239.9
var. Coeff. 1.25 1.18 0.84 0.47 0.83 1.39 1.18 1.32 1.39 0.64 0.41 0.80 “0.27

Number: 89.37.003 ISIOLO DISTRICT OFFICE 1930-1986
Mean 34.8 36.7 84.0 122.0 32.6 4.5 4.8 4.7 6.7 64.1147.5 76.1 618.5
% of Annual 6 6 14 20 5 1 1 1 1 10 24 12 100
No. of Obs. 55 55 56 56 57 56 55 56 56 54 54 54 0
Max imum 140.4 176.9 240.8 304.0 157.7 48.8 62.7 49.3 68.0 377.2 468.8 226.8 1278.6 )
Minimum 0.0 0.0 8.4 183 0.0 0.0 0.0 0.0 ©C.0 0.0 28.7 1.8 314.8

std. Dev. 31.0 37.4 52.6 54.3 33.9 10.3 12.4 10.9 11.4 55.9 80.7 51.5 190.6
Var. Coeff. 0.89 1.02 0.63 0.44 1.04 2.28 2.58 2.32 1.71 0.87 0.55 0.68 '0.31

Number: 89.37.019 MIATHENI AGRICULTURE STAFF HOUSE 1939-1985
Mean - 46.2 30.8 133.0 385.3 172.7 26.1 11.8 11.7 17.7 245.4 378.8 147.1 1606.6 88
% of Annual 3 2 8 24 1" 2 1 1 1 15 24 9 100
No. of Obs. 46 47 46 47 45 - 45 44 4 - 4 44 43 40 29
Max imum 338.1 260.1 458.5 768.9 744.4 305.6 64.8 53.0 111.0 1538 870.5 588.5 2458.9
Minimum :.0.0 0.0 0.0155.8 18.6 0.0 0.0 0.0 0.0 0.0 103.2 9.4 871.5

Std. Dev. .56.8 52:1 125.4 143.3 136.6 63.1 12.6 14.1 26.0 289.9 167.4 125.1 434.4
Var. Coeff. 1.23 1.69 0.94 0.37 0.79 2.42 1.06 1.21 1.47 1.18 0.44 0.85 0.27

Number: 89.37.038 MERU FOREST STATION - 1948-1985
Mean - 50.7 39.6 118.3 292.1 1446.1 9.2 11.9 11.6 15.1 223.3 319.4 130.7 1366.1 89
% of Annual’.- 4 3 9 21 1 1 1 1 1 16 23 10 100
No. of Obs. 37 37 37 3 37 38 .38 38 38 - 38 38 36 28
Max imum 253.8°281.9 472.7 534.9 470.8° 95.3 77.7 158.8 58.9 945.6° 1054 385.1 2476.8
Minimum ©.0.0 0.0 2.4 56.2 2.6 0.0 0.0 0.0 0.0 15.5 4.5 ‘2.0 771.9

Std. Dev. 53.9 57.9 118.2 118.3 8B.7 15.9 14.8 25.9 14.5 188.7 179.8 97.1 424.3
Var. Coeff.:1.06 1.46 1.00 0.41 0.62 1.73 1.25 2.23 0.96 0.85 0.56 0.74 0.31
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MERU: SUMMARY OF THE MAIN DATA FROM RAINFALL STATIONS
No. of
Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec Total Raindays

Number: 89.37.040 ONTULILI FOREST STATION 1948-1985
Mean 24.7 26.8 52.1 150.5 131.4 60.5 65.6 76.9 59.4 92.1 113.1 41.9 894.9 88
% of Annual 3 3 6 17 15 7 7 9 7 10 13 5 100
No. of Obs. 37 36 37 37 37 38 38 38 38 38 38 38 29
Maximum 119.3- 98.8 210.0 315.3 238.2 154.2 172.7 215.3 174.0 324.4 290.6.158.0 1375.4
Minimum 0.0 0.0 0.0 12.9 40.6 0.0 4.6 12.4 0.0 10.7 25.9 1.7 0.0

std. Dev. .30.2 30.2 45.0° 70.5 4%9.9 37.8 42.6 46.1 38.4 61.2 65.8 40.4 307.9
Var. Coeff. 1.22 1.13 0.86 0.47 0.38 0.63 0.65 0.60 0.65 0.66 0.58 0.96 0.34

Number: 89.37.041 LARE DIVISIONAL AGRICULTURE OFFICE 1950-1985

Mean 59.5 81.3 187.4 468.4 277.8 17.8 25.7 24.7 22.2 338.4 464.7 147.5 2115.5 85
% of Annual 3 4 9 22 13 1 1 i 1 16 22 7 100
No. of Obs. 31 28 33 30 30 30 30 26 27 27 27 22 9
Maximum .- 412.5 429.0 914.2 1036 972.1 956.3 354.8 109.7 101.1 1333. 1409 826.3 4097.5
Hinimum 6.0 0. 0.0 70.1 0.0 0.0 0.0 0.0 0.0 56.9 95.8 0.0 941.3

Std. Dev. 100.8 127.9 192.5.239.1 233.9 27.8 62.8 32.3 29.8 328.7.279.4 197.5 968.7
Var. Coeff. 1.69 1.57 1.03 0.51 0.84 1.56 2.44 1.31 1.34 0.97 0.60 1.34 0.46

Number: 89.37.059 MAUA POLICE STATION 1959-1985 B

Mean 43.2 52.0 194.8 610.2 287.1 45.1 41.9 57.6 44.8 419.2 540.6 158.1 2494.6 109

% of Annual 2 2 8 2% 12 2 2 2 2 17 22 6 100

No. of Obs. 26 26 25 27 27 27 2T 2 2T 26 271 27 20

Maximum  137.8 312.9 520.4 1374 902.2 426.4 163.8 184.3 109.7  1140° 1216 456.1 4725.3

Minimum 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 21.8 200.5 13.0 1323.4

Std. Dev. 36.3 82.9 170.4 351.2 189.8 78.8 32.6 42.2 30.2 302.1 271.5 114.2. 833.3

Var. Coeff. 0.84 1.59 0.87 0.58 0.66 1.75 0.78 0.73 0.67 0.72 0.50 0.72 0.33 .
Number: 89.38.001  KINNA SCHEME 1972-1986

Mean 15.2 7.1 28.0 104.6 28.9 0.0 0.3 0.2 1.3 79.2 121.1 65.7 451.6 = 29

% of Annual 3 2 6 23 6 0 0 0 0 18 27 15 100

No. of Obs. 15 15 15 15 15 15 15 15 15 15 15 15 2

Max imum 98.3 60.6 147.1 322.6 91.5 0.0° 1.8 2.8 12.1 381.3.254.5 270.0 879.8

Minimum 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 38.0 :

Std. Dev. 25.9 15.3 41.4 102.6 35.2 0.0 0.6 0.7 3.3 106.6 .70.1 69.1 233.0

Var. Coeff. 1.70 2.17 1.48 0.98 1.22 2.13 3.74 2.48 1.35 0.58 1.05 0.52 ;
Number: 90.37.011  MUJWA CATHOLIC MISSION 1915-1985

Mean 53.3 32.5-117.3 305.7 170.1 16.3 10.9 15.2 20.3 244.2 346.0 136.1 1468.0 76

% of Annual 4 2 8 21 12 1 1 1 1 17 2 9 100

No. of Obs. 52 52 53 54 55 52 52 51 52 54 56 55 45

Maximum  321.1:241.2 346.2 603.0 471.2 131.3 109.0 172.7 108.0 878.1 909.3 562.1 2755.4

Minimum 6.0 0.0 0.0 27.0 0.0 0.0 0.0 0.0 0.0 54.6 28.9 0.0 761.9

Std. Dev. 62.6. 47.7 98.6 131.6 109.9 22.3 17.2 27.0 25.0 157.4 166.0 112.5  417.9
Var. Coeff. 1.17 1.47 0.84 0.43 0.65 1.36 1.58 1.77 1.23 0.64 0.48 0.83 0.28
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MERU: SUMMARY OF THE MAIN DATA FROM RAINFALL STATIORNS

No. of
Jan  Fzb Apr May  Jun Jul  Aug  Sep Oct  Nov  Dec Total Raindays
Wiamar s RU.57,034 CHUKA CHIEF'S OFFICE 1939-1985
Hean 69,3 B8 107.8 3867 66,8 18.2 ZE.& 28,5 27.4 201.9 328.7 116.0 1515.0 98
% of Anrual 3 3 e 25 14 1 P 2 2 13 22 8 100

£~
A
~

No. of Obs. 40

Max i mun 3LE.5 257 .4
Minimum 0.¢

std. Dev. &I.9

Var. Gosff. 1

43 &2 42 43 43 42 42 42 4% 33
661.3 412.2 £%.0 286.8 99.3 160.4 937.0 938.5 319.0 2793.7

20.0 12.2 0.0 6.6 0.0 0.0 10.0 79.5 11.9 702.6

49.1 100.9 17.7 446.9 26.2 33.3 175.7 152.4 77.4 432.8

0.39 0.61 0.97 1.64 0.91 1.21 0.87 0.46 0.67 0.29

(4]
¥o)
V.1

$ o
P < Y
O £ o m

L4

OO0 B
- [ o E R
F oo N s i

Number: 90.37.102  MARIMBA LIVESTOCK FARM 1949-1985
.8 15,1 22.1 37.7 342.8 463.1 202.5 2107.0 115
9 1 1 g i 22 10 100
a7 37 37 57 37 37 37 n

113.5 108.6 145.8 1448 $58.9 573.7 3896.9

6.0 0.0 9.0 1.7 201.7 30.7 1168.9
20.7 19.0 34.2 237.1 167.8 133.2 546.2
1.37 0.85 0.v2 0.69 0.36 0.66 0.26

Numbrer: 90.32.004  THARAKA DISPENSARY-KITUI 1952-1986
Hean 30,5 8.7 V0.7 202.6 53.8 3.6 0.0 3.1 4.5 55.3 187.4 82.4 T2.7 33
% of Annunt & K 15 a8 3 1 it 0 1 8 26 12 100
No. of Chs. 34 35 34 35 35 35 35 34 34 35 33 34 23
Maxinm 173.1 197.2 3523.2 1107 276.9 46.6 1.3 52.B B0.4 351.3 1008 354.3 2538.7
#inimum 0.0 0.0 0.0 900 0.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0 218.8
std. Dev. 47.6 39.4 87.8 182.2 64.9 9.4 0.2 10.6 15.8 73.9 187.8 77.6 461.5
var. Coeff. 1.56 2.10 1.26 0.90 1.21 2,60 5.83 3.45 3.51 1.34 1.00 0.94 0.65
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MEAN MONTHLY RAINFALL at Station No.90.57.085
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MEAN MONTHLY RAINFALL at Station No.90.37.155
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MEAN MONTHLY RAINFALL at Station No. 89.58.007

URA GATE—MERU NATIONAL PARK
600

MEAN ANNUAL RAINFALL 719 sa

T L i i

H T

T
Jan Feb Mar r May Jun Jul Aug Sep Oct

Record Periopd: 1980-1985

MEAN MONTHLY RAINFALL at Station No.90.37.160

MARIMANTI METEOROLCGICAL STATION
600

MEAN ANNUAL RAINFALL 870 sa

7
I/'Iﬁ T T

May Jun Jut Aug

fecord Perind: 1965-1985




RAINFALL (mm)

RAINFALL {(mm)

Appendix 4.4
MEAN MONTHLY RAINFALL at Station No.89.37.034
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MEAN MONTHLY RAINFALL at Station No. 89.37.000
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- MEAN MONTHLY RAINFALL at Station No.89.37.014
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MEAN MONTHLY RAINFALL at Station No. 89.5/7.05%
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MEAN MONTHLY RAINFALL at Station No. 90.37.034
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ANNUAL RAINFALL VARIATION at Station No. 89.37.040
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ANNUAL RAINFALL VARIATION at =tation No. 839.57.019
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ANNUAL RAINFALL VARIATION af ' ation No. 90.37.01 1
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ANNUAL RAINFALL VARIATION at Station No. 90.37.10Z
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Evaporation Data Summaries and Figures

- Summary of Evaporation Data Statistics
- Mean Monthly Pan Evaporation Figures

- Comparison of Monthly Rainfall and Pan Evaporation




Appendix 4.5

MERU: SUMMARY OF THE MAIN DATA FROM EVAPORATION STATIONS
Annual
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Number: 164 CHUKA FOREST 1988-89
Mean 97.0 92.0 130.0 116.5 107.0 85.0 72.0 82.5 102.5 118.0 105.6 86.0 1193.5
% of Annual 8. 8 1 10 9 7 6 7 9 10 9 7 100
No. of Obs.: 1 1 1 2 2 2 2 2 2 1 1 1
Maximum 97.0 92.0 130.0 126.0 114.0 86.0 87.0 85.0 110.0 118.0 105.0 86.0
Minimum 97.0 92.0130.0.126.0 114.0 . 86.0 87.0 85.0 110.0 118.0.105.0 86.0
Std. Dev. 0.0 0.0.°'0.0 "95 7.0 1.0 15.0 2.5 7.5 0.0 0.0 0.0 0.0
Var. Coeff. 0.0 0.0 0.0 90.3. 49.0 1.0 225.6 6.3 56.3 0.0 0.0 0.0 0.0
Number: 156 EMBORI FARM 1985-1989
Mean 136.6 141.3 144.6 128.4 124.8 102.0 94.4 101.2 123.0 126.6 120.0 125.8 1468.6
% of Annual ~.°'9 10 10° .9 9 7 [ 7 8 9 8 9 100
No. of Obs. 1" 4 ' & 4 4 4 5 5 5 5 3 4 4
Max imum 158.0 166.6 170.7 146.6 148.0 116.8 118.6 119.4 170.2 135.9 127.3 140.5
Minimum 118.0 108.0 115.0120.9 107.0 86.1 82.0 88.4 100.0 116.0 112.3 112.5
Std. Dev. 18.4 22.2 19.8 10.6 15.7 10.6 13.5 10.5 24.9 8.2 5.4 10.8
var. Coeff. 0.13 0.16 0.14 0.08 0.13 0.10 0.14 0.10 0.20 0.06 0.04 0.09
Number: 89.37.065 (132) MERU METEOROLOGICAL STATION (KAAGA) 1975-1989
Mean 119.1 123.6 143.6 116.2 113.7 97.6 101.1 118.7 136.7 154.2 109.4 104.6 1438.4
% of Annual 8 9 10 8 8 7 7 8 10 1 8 7 100
No. of Obs.:.:"13 13 13 14 13 12 13 13 1" 12 14 13
Maximum 140.5 154.2 177.8 150.9 131.6 133.9 131.1 159.0 170.2 189.5 122.7 124.2
Minimum 103.1 95.5 124.7 91.7 97.8- 72.6 80.0 90.4 90.7 121.9 86.6 87.1.
Std. Dev. 10.4 15.9 14.0 15.5 9.0 19.3 15.4. 18.6 23.8 22.1 10.7 11.1:
Var. Coeff. 0.09 0.13 0.10 0.13 0.08 0.20. 0.15 0.16 0.17 0.14 0.10 0.1
Number: 90.37.214 (134) KAGURU FARMER'S TRAINING CENTRE 1976-1989
Mean 126.7 136.2 148.5 119.1 113.1 102.4 99.9 113.3 145.5 148.2 111.3 110.4 1474.7
% of Annual® - 9 9 10 8 8 7 7 8 10 10 8 7 100
No. of Obs. - 13 12 13 12 13 14 14 14 12 13 12 12
Max imum 166.4 163.1 176.8 156.7 158.5 143.5 121.4 143.0 168.1 186.7 149.6 174.5
Minimum 97.3 94.2 1M11.5 T4.4 T72.4 63.8 83.6 89.6 114.4 86.1 80.3 92.2
Std. Dev. 19.3 19.9 18.1 26.1 20.3°:21.4 12.5 17.7 15.9 29.8 17.9 20.9
var. Coeff. 0.15 0.15 0.12 0.22 0.18 0.21° 0.13 0.16 06.11-0.20 0.16 0.19
Number : 90.37.124  (67) MARIENE COFFEE RESEARCH FOUNDATION 1960-1989
Mean 131.5 141.0 156.8 136.8 129.5 111.0 112.2 121.8 155.0 174.0 130.0 121.2 1620.9
% of Annual 8 9 10 8 8 7 7 8 10 11 8 7 100
No. of Obs. 28 27 29 28 27 30 30 29 28 26 25 26
Max imum 166.4 177.3 192.3 203.2 183.4 165.1 158.0 162.1 187.5 268.5 189.2 157.2
Minimum 100.1 107.4 121.2 95.5 100.3 73.4 77.2 92.7 120.1 127.5 103.6 84.8
Std. Dev. 17.7 18.1 19.9 21.4 19.2 20.5 20.5 17.5 16.9 28.5 20.1 16.9
Var. Coeff. 0.13 0.13 0.13 0.16 0.15 0.18 0.18 0.14 0.11 0.16 0.15 0.14




MERU: SUMMARY OF THE MAIN DATA FROM EVAPORATION STATIOHS
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Annual
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
Number : 90.37.160 (108) MARIMANTI METEOROLOGICAL STATION 1965-1989
Mean 179.4 189.3 217.3 179.5 172.3 172.6 186.7 210.6 245.6 252.5 170.0 151.4 2327.2
% of Annual 8 8 % 8 7 7 8 9 11 11 7 7 100
No. of Obs. 23 24 24 23 25 24 25 24 22 22 21 21
Max imum 241.6 249.4 261.4 248.9 258.3 249.4 221.0 240.5 302.5 327.4 203.5 176.0
Minimum 120.4 103.9 135.4 132.1 132.3 130.3 149.9 170.4 168.1 187.2 143.5 119.9
Std. Dev. 31.2 37.4 36.5 33.0 30.8 25.9 20.8 20.2 29.7 34.2 17.7 15.5
var. Coeff. 0.17 0.20 0.17 0.18 0.18 0.15 0.11 0.10 0.12 0.14 0.10 0.10
Number: 165 MAUA POLICE STATION 1988- 1989
Hean i00.0 99.0 116.0 95.5 106.5 102.0 90.5 117.0 114.0 128.0 90.0 94.0 1252.5
% of Annual 8 8 9 g 9 8 7 9 9 10 7 8 100
No. of Obs. 1 1 1 2 2 2 2 1 2 1 1 1
Maximum 100.0 99.0 116.0 96.0 109.0 103.0 92.0 117.0 122.0 128.0 90.0 94.0
Minimum 100.0 99.0 116.0 95.0 104.0 101.0 8%.0 117.0 106.0 128.0 90.0 94.0
Std. Dev. 0.0 9.6 0.0 0.5 2.5 1.0 1.5 0.0 8.0 0.0 0.0 0.0 0.0
Var. Coeff. 0.0 0.0 0.0 0.3 6.3 1.0 2.3 0.0 4.0 0.0 0.0 0.0 0.0
Number: 43 MERU WATER SUPPLY 1952-1976
Mean 124.1 130.6 141.4 122.5 121.3 104.9 100.6 106.3 137.5 150.6 111.9 109.6 1461.2
% of Annual 8 9 10 8 8 7 7 7 9 10 8 7 100
No. of Obs. 22 23 23 22 22 21 22 22 23 24 21 23
Max imum 169.4 187.5 185.2 162.3 252.2 205.5 138.2 138.4 169.7 207.5 221.7.141.7
Minimum 95.3 94.5 99.8 82.8 79.8 73.4 57.9 75.9 103.9 120.9 68.6 86.1
Std. Dev. 16.6 19.7 18.3 20.7 37.3 28.1 20.8 15.2 16.6 19.3 30.0 15.3
Var. Ceeff. 0.13 0.15 0.13 0.17 0.31 0.27 0.2%1 0.14 0.12 0.13 0.27 0.14
Number: 5 TANA GRAND FALLS 1948-1964
Mean 197.4 219.6 232.4 183.5 203.9 212.2 221.1 238.8 250.1 252.5 188.0 159.6 2559.1
% of Annual & 9 9 7 8 8 9 9 10 10 7 6 100
No. of Obs. 12 13 14 14 14 16 15 15 15 16 13 13
Max i mum 297.7 293.1 311.2 2%6.0 296.2 309.9 269.2 305.8 298.2 316.2 272.8 244.3
Hinimum 112.3 165.1 152.1 114.6 133.4 150.9 172.2 167.1 165.6 171.5 129.0 121.2
Std. Dev. 59.2 34.3 48.1 31.7 44.2 46.3 32.3 38.4 42.0 41.4 39.3 34.6
var. Coeff. 0.30 0.7 0.21 0.17 0.22 0.22 0.15 0.16 0.17 0.16 0.21 0.22
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Mean Monthly Pan Evaporation Pattern

Maua Police 89.37.059 (1988-89)
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Altitude (m)

Pan Evaporation (mm)
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EVAPORATION - ALTITUDE CORRELATION
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MEAN MONTHLY PAN EVAPORATION
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Mean Monthly Pan Evaporation Pattern
Marimanti Met Station S0.37.160(1965-89

240.00 —
220.00
200.00

180.00
160.00
140.00 —
120.00 —
#00.00
80.00
60.00
40.00

20.00

AL

0.00

o

MANEES
MANNNN

v /

/

9%,

NN

N

260.00

I T T H T T T T

Jun Jul Aug Sep Oct Nov Dec

Months

Mean Menthly Pan Evaporation Pattern

Maua Police 88.37.059 (1988-88)

240.00 -
220.00
200.00
180.00 -
160.00
140.00
120.00

100.00 —
80.00 —
60.00 —
40.00

20.00

0.00 T




Appendix 4.5

Marimanti Mat 80.37.160
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Appendix 4.6

River: MUTONGA RIVER
MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4EA1
Area : 124 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Year max min  readings
1952 2.71 4.03 2.98 264
1953 1.77 175 4.05 7.28 3.16 6.87 4.74 29.08 6.97 116
1954 2.45 1.82 1.55 3.87 8.72 3.88 2.63 2.17  4.59 6.0 96
1955  2.92 2.31 1.96 317 3.74 2,78 2.06 1.80 1.56 5.61 5.20 3.68 3.07 47.27 1.45 61
1956  3.93  2.99 2.27 7.81 9.50 4.10 2.93 2.37 5.78 3.88 87
1957 2.93  2.57 2.08 4.05 6.96 3.90 2.59 2.14 1.6 3.58 6.33 11.34 4.19 32.48 1.42 89
1958 6.42  5.62 4.72 5.71 12.53 4.92 3.93 3.37 2.87 3.18 6.78 5.89 5.50 39.48 2.73 79
1959 3.96 3,18 3.10 4.67 5.86 3.79 3.13 2.87 2.68 2.51 6.56 4.92 3.9 22.54  2.39 78
1960 3.29 2.83 3.18 5.46 5.02 3.44 3.00 2.7 2.49  3.59 8.96 5.62 4.13 30.32 2.28 67
1961 4.42  3.93  4.14  5.30 9.63 4.83 4.24  4.16  4.40 26.27 46.99 9.98 10.69 116.60 3.62 62
1962 5.79  3.91  3.41  4.54 9.40 4.01 3.26 2.76 2.53 3.43 3.30 3.32 4.15 17.55 2.28 61
1963 2.81  2.57 2.77 11.20 10.43  4.91 3.54 2.98 2.5 2.77 4.77 7.53 4.91 37.06 2.24 83
1964 5.51 3.59 3.88 10.66 6.55 3.42 2.61 2.39 1.86 3.764 5.33 13.45 5.26 44.58 1.42 66
1965  4.064  2.82 2.42 3.53 4.75 2.77 2.26 2.03 1.60 1.90 4.64 2.67 2.95 8.62 1.35 69
1966 2.08 2.10 2.83 7.65 6.02 3,08 2.32 1.86 1.70 5.75 15.41 3.46 4.51 75.68 1.26 66
1967 2.39  1.94  1.71  3.99 11.46 3.97 8.39 17.05 7.33 112
1968 3.69  3.20 6.42 12.40 9.93 4.87 3.74 2.98 2.39 3.03 12.16 9.74 6.21 36.32  2.13 70
1969 4.06  4.46  6.23  3.63  5.41  3.36  2.77 2.43  2.08 2.53 7.39 &.73 4.09 22.36  1.82 67
1970 3.05 2.47 7.89  6.71  3.59 2.65 2.31 1.90 2.37 89
971 1,91 1.66  1.56 3.31 4.917 3,00 2.27 1.97 3.74 3.00 42
1972 2.27  1.96 173 2.45  4.21  3.29 2.35 1.96 2.01 5.81 12.27 4.48 3.73 25.63  1.40 23
1973 3.19 236 191 3,07 3.35 2,75 2.15  1.99  1.73  2.36 4.46 2.99 2.69 16.41 1.45 39
1974 2,41 1.90  2.40 6.54 4.61 2.85 2.95 2.42 2.24 3.25 B8.78 4.09 3.70 31.40 1.40 14
1975 2.82 2.29 2.20 5.78 4.82 3.36 2.87 2.55 2.41 5.52 4.83 59
1976  3.48  3.63 3.03 6.47 9.60 6.34 4.72 3.98 3.51 5.21 7.81 62
1977 4.70  4.86 12.72 15.06 6.30 4.61 3.94 3.46 3.73 12.62 7.92 21
1978 6.54 17.37 27,52 25.55 11.99 8.65 7.59 8.59 14.55 15.53 12.47 4
1979 15,24 13.29 16,24 22.59 17.36 9.74 6.90 6.40 11.09 15.68 8.48 38
1980  6.67 6.10 5.65 8.72 13.89 7.96 5.91 S5.88 5.2 7.49 70
1981 7.03  6.26 10.26 15.93 16.77 8.00 S5.42 5.20 5.07 7.65 12.36 8.35 9.03 28.73 4.53 16
1982  7.18  5.48 9.38 16.84 16.20 9.35 7.71  7.08 i3.14 15.67 14.25 46
1983  8.37 7.27 6.36 9.08 15.55 6.8 5.47 5.03 4.79 6.00 1i.14 10.39 8.03 31.40 4.60 10
1984 7.40  5.06 4.82 5.52 4.97 4.44  4.28 4,08 4.06 10.18 16.55 10.96 6.86 31.40 3.88 38
1985 6.32  6.09 7.45 13.61 16.74 10.10 7.36 6.47 5.8 7.00 8.79 73
1986 6.29 5.66  5.71 10.12 13.04 7.95 6.19 S.41 5.24 5.95 9.87 10.26 7.65 28.32 4.77 29
1987  6.49 5.53 5.2 7.1 7,19  7.72  5.77 5.74  5.19  S.17  8.59  6.23  6.33 17.41 4.90 30
1988 2.50 1.99 2.08 6.07 5.9 2.6 2.02 1.81 1.79 2.40 4.68 3.90 3.15 10.42 1.60 51
Max 15.2  13.3  17.4  27.5 25.6 17.4 9.7 7.7 8.6 26.3 47.0 14.2 10.7 116.6 4.90
Hin 1.91 1.66 1.55 2,45 3.35 2,64 2.02 1.80 1.56 1.90 3.30 2.37 2.69 8.62 1.26
Mean 4.70 © 3.87 4.09 7.70 9.60 5.50 4.11 3.68 3.55 5.84 10.67 6.78 5.22 33.91 2.50
Runoff(mm) 101.6 83.5 88.4 166.3 207.3 118.7 88.8 79.5 76.8 126.1 230.5 146.5 112.7 732.4 S3.9
26-Jan-90
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River: KITHENU RIVER
MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4EA3
Area : 44 sq km
The flows are in: CUMEC
Cays
. Daily Without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Year max min  readings
1952 0.82 2.04 3.04 261
1953  1.05 0.76 0.80 1.03 2.49 1.40 1.17 0.88 1.03 3.05 3.17 17
1954 2.19  1.70  1.34 1.99 3.40 2.78 .98 1.5¢ 1.18 1.30 2.12 3.86 2.12 6.45 0.919 6
1955  2.66 2.12 T1.75 1.51 2.02 1.69  1.46  1.21 0.90 1.03 1.69 3.40 1.79 3.92 0.698 1
1956 3,19 2.92 2.08 3.77 5.38 2.9 2.08 1.63 1.15 0.97 2.76 3.01 2.66 9.30 0.739 3
1957  2.14  1.65 1.446  1.79 4,00 2.84 1.94 1.47 1.00 2.04 4.23 30
1958 2.61  1.96 1.5 1.79 4.26 3.28 2.23 1.57 0.98 0.77 1.60 3.05 2.13 5.51 0.553 0
1959 2.23 1.65 1.26 1.00 1.62 1.22 0.87 0.65 0.53 1.19 2.08 33
1960  1.83 1.41 1.35 2.87 2.82 1.76 1.31 0.8 0.58 1.06 2.31 2.29 1.70 6.22 0.404 7
1961 1.76  1.20 0.98 2.16 4.54 2.06 1.37 0.8 0.61 3.30 9.49 5.39 2.81 9.64 0.404 0
1962 2.50 1.61 1.16 1.48 3.76 1.63 0.93 0.58 0.41 0.48 0.49 0.71 1.31  8.01 0.331 1
1963 0.67 0.46 ©0.41 2.70 3.29 2.64 1.77 1.31 1.05 0.96 2.72 5.33 1.95 9.62 0.309 3
1966 3.57 1.98 1.53 1.89 1.35 1.06 1.12 1.40 4.93 64
1965 3.18 1.98 1.47  1.51 1.66 1.43 1.20 1.1 0.87 0.96 1.79 1.76 1.57 4.05 0.549 2
1966 1.26 0.95 1.10 2.90 3.65 2.29 1.55 1.17 0.97 1.36 3.36 1.63 1.8 5.88 0.706 0
1967 1.20 0.95 0.88 1.45 5.26 2.57 1.73 1.31 1.0 1.73 5.82 4.50 2.38 9.99 0.753 0
1968 2.35 1.98 3.95 4.98 S5.07 3.13 2.12 1.57 1.16  1.25 4.59 6.12 3.19 11.41 0.868 0
1969 3.10  2.35 2.53 2.57 3.19 2.57 1.82 1.36 1.09 1.04 61
1970 ' 365
1971 365
1972 360
1973 365
197¢ 365
1975 0.83 ¢©.74 0.77 1.23 1.26 239
1976 1.03 0.86 0.69 1.06 1.31 1.40 1.11 0.85 1.14 2.71 1.9 2.26 1.36 5.12 0.601 68
1977 2.40  1.46  1.17  2.91  7.06 2.51 1.54 2,27 1.61 1.16 98
1978 ' 0.73 0.98 1.2¢ 1.73 232
1979  1.66 3,001 5.67 2.75 1.64 1.15 1.40 1.88 3.40 2.00 74
1980 1,34 1.18 1.73 6.98 9.14 3.06 1.5 1.19 1,06 1.04 3.75 2.71 2.89 10.87 0.895 4
981 1.8 1.47 1.64 3.16 3.62 2.00 1.38 1.03 0.82 1.3¢ 1.84 1.55 1.80 4.64 0.711 62
1982  1.31  0.91 0.65 1.63 2.22 2.29 0.98 0.65 1.31 1.8 2.76 2.20 1.56 5.81 0.522 58
1983 1.46  1.64 1,02 0.78 1.89 1.34 0.74 0.51 0.43 0.4&¢ 1,75 2.3 1.19  4.06 0.257 98
1984 2.05 1.10 0.62 0.55 0.68 0.8 0.65 0.50 0.42 1.71 4.20 3.23 1.38 8.62 0.372 13
1985  1.95 1.58 1.264 3.54 2.90 1.93  1.43  1.14  1.36 142
1986 1.09  0.95 4,26 2.3 1,73 1,27 0.88 1.09 2.16 3.49 137
1987 2.13  1.48 0.95 1.33 1.10 1.42 1.14 0.98 0.63 0.52 1.26 1.12 1.17 3.22 0.419 112
1988 1.03  0.68 0.55 4.54 6.74 2.6 1.8% 1.21 0.92 0.90 2.62 2.63 2.19 10.05 0.410 119
1989 2.883 2.21 1.68 2.98 4.84 2.64 1.8 1.22 0.93 1.47 4.33 136
Max 3.6 2.9 3.9 7.0 9.1 3.3 2.2 2.3 1.6 3.3 9.5 6.1 3.2 114 0.919
Min 0.67 0.46 0.41 0.55 0.68 0.8 0.65 0.50 0.41 0.44 0.49 0.7 1.17  3.22 0.257
Hean 2.02 1.49 1.33 2.43 3.75 2.28 1.53 1.16 0.93 1.2t 2,70 2.93 1.95 7.12. 0.571
Runoff(mm) 122.9 90.7 80.7 147.8 228.1 139.0 93.4 70.8 56.4 73.6 164.3 178.4 118.8 433.4 34.8
30-Mar-9C
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River: MUTONGA RIVER

MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4LEAS
Area : 613 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Year max min  readings
1954 11.54 10.83 56.23 254
1965 16.80 9.27 6.77 10.68 12.57 6.72 5.31 4.33 3.59 4.80 10.41 7.32 8.21 29.33 3.16 82
1966 5.02 4.29 7.05 23.06 16.95 8.12 5.70 4.43 3.83  4.80 33.63 10.21 10.57 8%.72 3.16 70
1967  6.48  4.83  4.16 13.97 57.28 13.49 8,10 5.50 4.42 14.62 44.20 29.53 17.30 180.00 3.50 70
1968 12.10 12.66 23.77 47.55 35.84 15.54 9.35 6.74 5.06 6.37 57.52 62.60 24.58 239.50 4.16 72
1969 15.14 12.30 18.42 12.29 21.49 10.38 6.85 5.55 4.37 4.93 14.83 10.59 11.43 88.84 3.81 62
1970 7.11 5.34  6.24 32.94 17.56 8.63 5.8 4.61 3.87 4.08 7.79 5.33 9.10 100.50 3.36 76
1971 3.92  3.15  2.84 13.18 15.63  6.67 4.73 3.35 4.38 6.83 6.56 83
1972 5.03  4.36 3.38 3.67 9.57 6.47 4.26 3.47 3.55 9.8, 39.32 15.11 8.98 68.65 2.46 73
1973 8.77 6.27 4.58 5.28 5.89 5.56 4.55 3.55  3.41 3.57 8.8 6.37 5.55 25.30 2.1 76
1976 4.21  3.38  4.64 26.79 14.31  6.97 6.40 4.82 4,07 3.87 15.37 8.60 B8.45 71.10 2.91 78
1975 5.87 4.48 3.91 10.16 7.50 5.64 4.41 3,68 3.36 8.10 10.90 6.60 6.22 84.26 2.91 88
1976 4.53  3.59 3.25 6.52 9.79 4.6 373 749 16.29 12.49 86
1977 9.30 6.40  6.35 21.15 28.34 9.76 6.69 S5.11  4.35 4.30 36.55 27.17 13.81 70.28 2.58 75
1978 10.66 7.09 22.55 60.38 29.72 11.22 7.22 5.79 4.57 9.08 22.24 23.29 17.83 82.41 4.06 75
1979 16.55 23.19 12.08 28.91 40.55 16.24 8.18 6.23 5.05 4.94 26.46 10.97 16.53 100.10 4.17 85
-~ 1980 7.17  5.78 4.72 7.55 21.05 8.72 6.17 4.97 4.62 4,23 28.40 11.43  9.54 50.55 2.99 82
1981 7.23  5.36 17.63 35.31 33.92 13.60 7.68 5.70 4.80 5.28 15.52 95
1982 5.06 4.85 19.27 32.06 15.28 7.28 5.57 21.31 40.73 32.93 120
1983  9.97 5.74 3.75 6.97 16.03 6.1 3.63 2.94 2,49 4.32 19.05 13.06 7.85 100.16 2.22 106
1984 8.51 4.24 5.00 7.01 3.62 3.40 3.71 11.75  18.48 11.41 152
1985 5.37 3.95 5.30 8.67 4.25 3.67 8.90 171
1986 5.00 3.85 20.87 24.47 8.85 216
1987 16.31  5.20 7.98 7.28 6.66 192
1988 5.38 3.86 S.47 8.82 4.98 4.25 27.78 174
1989 8.51 5.26 16.79 25.7% 280
Max 16.8 23.2 23.8 60.4 57.3 16.2 9.4 6.7 5.1 21.3 57.5 62.6 26.6 239.5 4.17
Hin 3,92 3.15 2.84 3.67 3.62 3.40 3.63 2.94 2.49 3.57 3.67 5.33 5.55 25.30 2.22
Mean 8.56 6.68 8.03 21.07 21.21 9.22 6.05 4.81 4,01 6.97 22.86 15.58 11.73 92.04 3.22
Runoff(mm) 37.3 29.2 35.1 92.0 92.7 40.3 26.4 21.0 17.5 30.4 99.9 68.1 51.2 402.2 14.1
14-Aug-89
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River: NITHI RIVER

MONTHLY AND ANWUAL DISCHARGE DATA R.G.S: 4€EB1
Area : 120 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Year max min readings
1953 0.96 1.01 2.97 11.64  2.52 1.26 3.28 40.97 8.80 13
1954 1.60  1.12 0.96  3.50 36.50 12.64 1.97 2.63 4,26 T7.86 96
1955 .74 1.42  1.13  4.51 3.58 2.30 1.73 1.35 1.24 8.48 5.94 3.14 3.06 55.71 0.93 61
1956 2.85 1.72 1.28 13.37 11.54 3.25 1.8 1.59 94
1957 1.97 1.49 1.23 3.92 8.76 3.43 1.75 1.40 1.31 2.90 8.57 97
1958 7.02 22.93 4.03 2.50 1.94 1.42 2.19 7.23 4.02 151
1959 1.37  1.31 4.45 5.15 2.20 1.60 1.45 1.38 1.47 3.28° 2.9 50
1960 1.50  1.18 2.19 4.41  4.78 2.21 1.64 1.26 1.10 4.15  9.17 3.05 3.05 31.57 0.93 0
1961 1.65  1.36  1.46  6.51 8.42 2.37 2.26 2.6%9 9.86 7
1962  3.80 2.26 306
1963 365
1964 366
1965 1.59  1.23 1.14 0.94 1.3% 3.8 1.89 170
1966  1.24 1.08 1.87 7.83 3.67 2.11 1.55 1.19 1.43 3.04 13,13 2.18 3.35 48.52 0.89 60
1967  1.36 1.05 1.05 2.81 16.87 3.48 2.12 1.82 2.00 9.52 12.96 6.66 5.17 97.94 0.8 74
1968 2.10  2.69 6.53 11.31 8.63 4.01 2.61 2.03 1.51 2.54 20.82 10.39 6.25 67.99 1.26 70
1969 2.41 2.03 2.57 1.63 1.86 1.46  1.317  1.1%4 3,66 2,14 100
1970 1.43  1.26 1.62 5.85 2.21 1.54 1.35 1,13 1.95 2.70 1.61 82
1971 1.07  0.89 0.84 2.71 5.83 2.40 1.62 1.31 1.16 1.49 2.8 2.35 2.05 11.90 0.78 86
1972 1.57  1.26  0.87 1.69 3.29 2.65 1.71 1.25 1.5 9.60 18.31 3.07 3.89 64.61 0.52 72
1973 1.99  1.56 1.33 3.39 3.93 2.5 1.73 1.73 1.58 3.17 5.77 2.59 2.61 21.12 0.99 75
1974 1.50  1.21  1.25 4.146  2.27 1.47 2.78 . 1.86 1.63 2.91 11.63 2.64 2.94 31.49 1.07 84
1975 1.63  1.21  1.25 3.5 3.98 2.30 1.73 1.57 1.31 3,33 5.09 1.97 2.41 14.84 .11 76
1976  1.17  0.97 0.83 2.17 3.8 2.42 1.59 1.17 1.13 1.5 4,16 3.28 2.02 14.8 0.78 83
977 1.61 1.15 1.25 5.53 7.40 2.51 1.5% 1.20 1.04 1.32 6.46 3.03 2.84 17.51 0.92 78
1978 1.76 1.45 4.52 8.74 7.59 2.39 1.63 1.30 1,16 2.58 6.13 5.76 3.76 15.35 1.07 82
1979 2.38  3.37 1,70 3.08 7.01 4.82 2.10 1.49 .17 2.72 7.8 2.71 3.36 14.35 1.1 70
1980 1.28 0.99 0.0 1.63 6.08 1.92 1.58 1.36 1.09 1.42 7.75 2.65 2.39 26.70 0.78 66
1981 1.41  1.22  3.19 11.00 6.28 2.41 1,56 1.28 1.22 1.97 86
1982  1.32 0.99 1.00 3.20 7.74 1.42 1,20 3.63 5.39 4.06 98
1983 1.88 1.36 1.06 2.73 5.69 1.2 1.16 2.03 4.19 3.52 137
1984 1.2¢  1.06 1.92 0.87 0.80 3.61 4.3&6 3.48 179
1985 1.57 1.39  1.80 5.30 1.66 1.30 1.20 2.37 168
1986 1.02 6.98 2.8% 1.66 1.27 1.23 1.37 2.94 3.24 140
1987  1.33  1.16 1.06 1.82 1.90 2,95 1.35 1.37 1.07 1.21 2.29 1.79 1.61 8.50 0.84 122
1988 1.07  1.13  8.75 6.17 2.04 1.43 1,35 1.56 161
Max 3.8 3.4 6.5 13.4 36.5 12.6 2.8 2.7 2.0 2.6 41.0 10.4 6.2 97.9 1.26
Min 1.07 0.89 0.83 1.63 1.90 1.47 1.23 0.87 0.80 1.21 2.29 1.61 1.61 8.50 0.52
Mean 1.75 1.39 1.64 4.85 8.08 2.96 1.78 1.45 1.27 3.09 B8.27 3.95 3.i7 33.93 0.93
Runoff(mm) 39.0 31.0 36.6 108.3 180.3 66.1 39.7 32.3 28.4 68.9 184.5 88.2 70.8 757.4 20.7
: 02-Apr-90
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River: SOUTH MARA RIVER
MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4EB2
Area : 83 sqg km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year max min readings
1952 8.95 1.85 1.38 264
1953 0.67 0.77 1.77 5.59 1.97 0.91 1.38 18.28 5.08 113
1954 1.70 1.05 0.81 2.91 9.9 3.74 1.88 1.42  2.35  4.44 108
1955 1.69  1.31  0.89 2.06 2.62 2.46 1.48 1.10 0.78 1.61 2.46 2.01 1.71 6.58 0.66 1
1956 2.26  1.64 1.27 6.92 7.41 3.20 1.84 1.34 9%
1957 1.64 1.80 1.36 2.63 6.67 3.33 1.8 1.36 1.13 2.06 4.75 S5.77 2.87 11.80 0.97 85
1958 2.77 4.38 16.19  4.46 2,62 1.96 1.32 1.10 3.91  4.56 126
1959 2.54  1.55  1.32  1.99  3.37 2.49 1.62 1.18 0.99 0.69 2.13 2.64 1.88 5.86 0.57 60
1960 1.50 0.98 1.70  4.69 4.49 2.01 1.21 0.8 0.66 2.06 6.46 3.13 2.48 24.94 0.53 0
1961 1.54  1.01 1.05 4.23 8.48 2.58 1.53 1.23 723 65
1962  2.62 1.44 306
1963 365
1964 2.59 1.45  1.56 2.57 191
1965 0.79 0.92 1.96 1.68 208
1966 1.640 1,15 1.36 2.62 2.45 1.67 1.19 0.80 0.41 2.5  1.55 75
1967  1.05  0.59 1.18  2.90 1.78 1.25 0.89 0.58 1.30 2.72 2.32 91
1968 1.36  0.98 1.91 2.55 2.6 1.85 1.23  0.89 2.68 2.63 86
1969  1.38 0.78 0.96 0.78 203
1970 1.71 1.12 1.20 4.90 2.49 1.50 1.07 0.74 1.00 1.70 0.96 80
1971 0.82 0.68 0.47 0.97 1.18 1.03 0.8 0.72 0.54 0.76 0.63 97
1972 1.05 287
Max 2.6 1.8 2.7 6.9 . 16.2 4.5 2.6 2.0 T3 2l 18.3 T2 2.9 24.9 0.97
Min 0.82 0.59 0.47 0.97 1.18 0.78 0.8 0.72 0.41 0.60 0.76 0.63 1.71 5.8 0.53
Mean 1.66  1.12  1.27  2.99 5.43 2.39 1.55 1.12 0.81 1.33  3.57 3.06 2.23 12.30 0.68
Runoff(mm) 53.4  36.1 41.0 96.5 175.2 77.1 49.9 36.0 26.0 42.8 115.3 98.0 72.0 396.8 22.0
27-Mar-90
L5




MINISTRY OF WATER DEVELOPMENT

Water Resources

Assessment Project

Documentation Section

Appendix 4.6

River: NORTH MARA RIVER
MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4EB3
Area : 44 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Year max min readings
1952 0.595 1.07 0.89 265
1953 0.58 0.587 1.29 3.29 1.04 0.670 0.878 10.92 2.97 113
1954 1.08 0.79 0.645 1.76 8.87 2.44 1.16 0.892 1.3  2.90 96
1955 1,28  1.03 0.782 1.77 1.64 1.35 1.02 0.80 0.678 0.840 1.26  1.41 1.15 7.23 0.651 61
1956  1.71 1.30 0.994 4.23 4.39 1.83 1.22 1.04 2.07 1.48 86
1957 .21 1.29 1.014 1.98  4.12 1.96 1.20 0.94 0.737 0.953 1.93 3.75 1.76 10.61 0.332 89
1958  1.40  1.02 1.062 2.38 11.41 2.26 1.35 1.07 0.843 0.771 2.42 2.8 2.42 28.02 0.651 80
1959 1.5 0.93 0.792 1.01 1.73 1.36 0.92 0.77 0.656 0.582 1.90 1.61 1.15 7.86 0.509 76
j960 1.01 0.70 0.83% 2.53 2.02 1.09 0.79 0.64 0.583 0.846 4.06 1.54 1.38 20.78 0.470 87
1961 0.93 0.70 0.697 2.02 4.78 1.20 0.80 0.65 0.653 8.933 27.89 4.13  4.44 57.48 0.445 62
1962 1.90 1.17 0.806 1.8 6.59 1.53 0.97 0.78 0.665 0.698 0.8 0.97 1.57 13.00 0.564 61
1963  0.73 0.48 0.703 5.50 4.96 1.53 0.92 0.72 0.552 0.585 1.27 2.7 1.75 21.90 0.433 81
1964 1.80 0.79 0.752 4.58 2.99 1.06 0.85 0.58 0.410 0.962 1.12 5.20 1.76 26.85 0.293 62
1965 1.22 0.68 0.543 0.8 1.36 0.61 0.44 0.40 0.286 0.353 1.71 0.81 0.77 3.29 0.221 69
1966 0.57 0.42 0.559 3.18 2.56 0.79 0.49 0.38 0.335 0.666 5.03 0.83 1.31 25.47 0.247 65
1967 0.49 0.36 0.305 0.96 4.90 1.20 1.357  5.32  2.05 109
1968 0,72 0.53 1.57% 3.89 3.1 1.01 0.55 0.37 0.231 (C.377 4.45 443 1.77 146.21 0.168 70
1969 0.7 ©.82 0.907 0.73 1.68 0.74 0.40 0.32 0.251 0.27% 114
Max 1.9 1.3 1.58 5.5 11.4 2.4 1.4 1.5 0.8 8.93 27.9 5.2 4.4 57.5 0.651
Hin 0.49 ©0.36 0.305 0.73 1.36 0.61 0.40 0.32 0.231 0.275 0.86 0.81 0.77 3.29 0.168
Mean 1.16  0.81 0.798 2.38 4.14 1.35 0.87 0.68 0.539 1.210 4.41 2.39  1.77 19.72 0.415
Runoff(mm) 6&9.7 49.4 48,6 144.9 252.0 82.4 53.0 411 32.8 73.6 268.2 145.4 107.8 1200.6 25.3
L 13-Mar-90




MINISTRY OF WATER DEVELOPMENT
Water Resources Assessment Project

Documentation Section

Appendix 4.6

River: THUCHI RIVER
MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4EB4
i Area : 111 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Year max min  readings
1952 2.66 3,22 1.60 265
1953 1.0t 0.54 0.45 1.72 5.34 1.78 1.55 2.70 132
1954 254
1955 364
1956 5.84 11.81 5.33 2.75 2.40 1.75 3.8 2.53 100
1957 1.45  1.05 9.08 5.60 2.45 2.05 1.88 2.99 5.07 4.89 47
1958  2.26 1.61 .77 4,09 11.26  6.97 4.04 3,46 1.89 1.99 3.31 2.79 3.80 21.91 0.79 0
1959 1.77 1.1 1.26 2.83 5.85 3.80 2.16 1.83 2.32 1.47  1.79 2.31 2.38 8.56 0.64 1
1966 1.38  0.82 2.37 5.94 9.21 4.26 2.73 1.87 1.34 3.22 8.34 3.22 3.73 23.70 0.64 46
1961 1.42 0.8 0.77 3.83 8.66 2.82 2.70 3.59 4.83 23.19 38.94 10.53 8.53 49.49 0.47 52
1962 4.00 1.93 1.30 1.84 3.14  1.91 1.83 1.89 3.00 3.18 1.92 81
1963 1.47  1.07 2.23  1.57 198
1964 2.08 1.50 1.56 11.07 7.51 3.79 2.22 2.51 1.96 3.53 3.8 6.23 3.98 27.21 0.99 74
1965 2.65 1.61 1.18  2.51 3.3 1.87  1.35 1.44 1,12 1.69  6.40 2.84 2.33 13.99 0.75 59
1966 1.73 1,26 1.73 10.29 13.15 4.37 2.3 1.66  1.36 4.54 16.18 3.58 5.18 50.53 0.7%1 70
1967 4.91 2.94 5.33 201
1968 2.15 2.01 3.68 7.71 10.54 6.28 3.23 3.18 2.23 3.42 14.88 10.63 5.83 35.61 1.24 77
1969 2.54  1.99 1.58 1.04 4.24 2.02 1.59 2.04 1.73 1.59 2.58 2.02 2.08 18.64 0.73 67
1970 1.56  1.13  1.09 5.81 9.27 2.93 1.82 1.7 1.71 2.45 3.06 2.06 2.89 21.73 0.79 76
1971 1.32 0.79 0.59 1.74 6.57 3.43 2.63 2.36 2:65 2.32 107
1972 1.57  1.52  1.47 3.34 8.72 18.15 4.90 116
1973 2.26  1.47 0.92 2.29 6.28 3.99 2.07 2.46 2.11 3.04 4.7 2.46 2.82 22.81 0.61 76
1974 1.39  0.96  0.79 2.57 2.14 2.00 5.28 2.93 2.22 1.98 3.48 2.02 2.32 11.24 0.56 80
1975 1,31 0.80 0.62 2.61 4.59 2.7 2.55 2.25 2.03 2.77 3.00 1.80 2.26 17.36 0.52 79
1976 1.12 0.87 0.60 2.01 4.80 2.75 1.73 1.26 1.16 1.30 3.65 2.72 2.00 17.36 0.47 80
1977 1.06 0.76 0.78 3.38 1.72 1.32 0.93 1.25 5.98 3.87 98
1978 1.71 1.22  2.67 11.60 10.65 3.02 2.03 1.77 1.70 1.79 "3.66 2.42 3.69 29.63 0.93 84
1979 2.02 1.96 1.48 2.32 8.06 7.40 2.59 1.69 1.21 1.85 3.93 1.85 3.03 16.72 1.06 71
1980 1,11 0.78  0.76 1.21 5.34 2.08 1.36 1.50 1.21 1.35  6.03  3.23 2.17 13.40 0.56 66
1981 1.25 1.01  2.28 5.93 9.60 3.69 1.5 2.26 3.02 ) 104
1982 1.22 0.81 0.61 2.48 8.36 4.91 2.12 1.63 1.45 4.91 S5.12 2.8 3.05 19.06 0.48 77
1983 1.73  1.28 0.78 1.76 5.58 2.94 1.96 2.07  4.06 2.15 123
1984 1.57 0.96 0.67 1.56 1.08 0.76 0.75 0.66 0.52 2:19 142
1985  1.22 1.10 1.07 3.07 9.82 3.43 1.90 1.3 1.65 2.22 144
1986 1.27 0.81 0.76 2.64 7.27 2.06 1.20  1.20 159
1987 1.20 0.89 0.66 1.80 3.04 3.68 1.79 2.03 1.40 1.07 150
1988 0.72 0.77 8.52 9.96 2.97 5.1 183
Max 4.0 2.0 3.7 11.6 13.2 7.4 5.3 3.6 4.8 23.2 38.9 10.6 8.5 50.5 1.24
Min 1.01  0.54 0.45 1.04 1,08 0.76 0.75 0.66 0.52 1.07 1.79 1.60 2.00 8.56 G.47
Mean 1.67 1.16 1.23 4,06 7.32 3.64 2.28 2.06 1.79 3.32 6.73 3.47 3.45 23.29 0.72
Runoff{mm) 40.3 28.0 29.8 98.0 176.7 88.0 55.0 49.3 43.2 80.0 162.5 83.8 83.2 561.9 17.3
12-Mar-90



Appendix 4.6

MINISTRY OF WATER DEVELOPMENT

Water Resources Assessment Project Documentation Section
River: RUGUTI RIVER

MONTHLY AND . ANNUAL Dlscakqur\DATA : R.G.S: 4EBSA
N }x{;1ﬁ Ares : 348 sq km
The flows are fin: CUMEC

Days

. Daily without

Year Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov ~ Dec  Year max min  readings

1962 . 3.26  4.42 12.94 S5.00 2.97 2.56 2.212 4.64 4.00 2.70 53

1963 2.22 1.89 2.4 12.69 19.01 4,28 2.90 2.039 1.8 7.41 11.88 31

1964 7.41 3.28 3.84 16.63 10.67 5.75 3.18 3.06 2.199 732 61
1945 3.28 2.06 1.60 2.8 4,77 2.10 1.67 1.55 0.851 1.55 7.51 2.67 2.70 14.09 0.37%

1966 1.77  1.41  2.43 10.85 7.66 3.38 2.290 1.9 1.796 2.83 11.77 2.98 4.25 27.03 0.997 0

1967 2.22 1.31 1.06 4.76 19.79 7.22 3.63 3.19 3.734 10.01 20.28 10.27 7.32 39.& 0.258 6

1968  3.69 4.47 9.81 21.48 19.17 9.90 4.44 3.64 2.956 4.09 22.94 23.68 10.85 56.01 2.390 0

1969 5.61 4.06 5.05 2.78 8.48 2.79 2.54 2.75 70

1970 18.12 10.33 3.48 2.36 2.07 1.653 2.56 4.18 2.10 115

1971 1.52 0.96 0.77 7.28 11.68 3.91 2.42 1.400 1.95 2.99 2.24 83

1972 1.39 0.89 0.79 1.91 4.44 3.09 1.46 0.97 1.292 11.24 30.59 6.12 5.26 60.11 0.476 74

1973 2.39  1.63  1.01  4.93  4.28 3.23 1.46 1.22 1.152 1.92 8.26 2.36 2.58 52.12 0.846 78

19764 1.01 0.76 1.18 10.90 5.3 2.77 5.83% 2.84 1.825 1.91 7.65 3.05 3.81 60.11 0.466 76

1975  1.41  0.88 0.69 7.11  7.47 3.34 2.64 2.02 1.603 4.71 12.23 3.32 3.95 36.38 0.532 S0

1976 1.70 1.16 2.19 3.60 8.18 1.28 1.146 2.32 6.04 5.47

1977 1.90  1.46 2.45 10.69 1.63  1.40 1,177 1.46 16.45 6.45 102

1978 3.48 3.13 8.99 19.07 16.66 2.62 1.5 1.26 0.262 3.20 12.31 11.37 6.84 25.92 0.069 77

1979 6.80 8.8 4.65 8.51 4.8t 9.03 3.16 1.65 0.515 1.54 10.20 2.8 6.01 25.92 0.407 85

1980 1.64 1.12 1.16 2.43 6.83 2.30 1.55 1.26 1.037 1.77 9.06 3.65 2.82 17.79 0.840 83

1981  1.94 1.57 4.14 11.01 14.72 5.93 2.81 2.09 1.912 2.22 4.14 96

1982 2.09 1.5 S5.17 13.63 5.73 2.56 1.87 8.40 15.06 8.46 . 120

1983 3.39 2.28 1.57 5.38 8.12 3.07 2.18 2.55 2.366 2.38 S5.56 3.8 3.56 23.36 1.230 m

1984 2.57 1.38 1.45 1.95 1.8 1.00 0.9 6.96 7.83 4.53 152

1985 2.15 1.72 2.40 6.61 6.61 3.40 1.662 1.73 3.99 2.00 147

1986 0.81 0.57 2.63 6.23 3.49 16.02 201

1987 1.80 1.11 0.90 2.48 2.45 4.61 2,00 2.26 1.176 0.98 4.8 2.47 2.26 26.85 0.667 114

1988 1.41  0.84 1.32  1.33 2.33%1 12.21 179
Max 7.4 8.9 9.8 215 19.8 9.9 6.6 3.6 3.73 1.2 30.6 23.7 10.9 é0.1 2.390
Min 0.81 0.57 0.6% 1.11 1.88 1.00 0.90 0.97 0.262 0.98 2.99 2.00 2.26 14.09 0.069
Mean 2.65 2.03 2.7t 7.92 9.92 4.36 2.70 2.10 1.865 3.57 10.23 6.02 4.79 35.79 0.720
Runoff(mm) 19.3 14.8 19.7 S7.6 72.2 31.7 19.6 15.3 12.1 26.0 T4.4 43.8 36.8 260.5 5.2

10-Jul -89




MINISTRY OF WATER DEVELOPMENT
Water Resources Assessment Project

MONTHLY AND ANNUAL DISCHARGE DATA

Documentation Section

Appendix 4.6

River: THUCHI RIVER
R.G.S: &4EB7

hrea : 495 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Har Apr May dun dutl Aug Sep Oct Nov Dec  Year max min readings
1960 1.66  1.18 3.39  2.27 1.67 1.18 1.99 6.62 3.32 93
1961 1.61 1,11 3.62  4.31 8.66 3.81 3.39 3.86 4.56 24.32 59.09 23.12 11.79 87.06 0.69 &7
1962 3.62 3.95 12.73 5.21% 3.15 2.74 2.57 3.6 1.93 117
1963 1.664 . 1.28 1.57 11.96 21.92 11.58 4.97 3.17 1.93 1.55 7.12 8.51 6.46 39.51 0.53 78
1964 5.71  3.08 3.16 11.30 10.08 5.96 3.47 3.29 2.36 3.67 3.96 7.01 5.26 15.51 1.88 79
1965 3.57 2.16 1,66 3.13 4.70 2,08 1.60 1.58' 1.26 1.46 7.90 3.76 2.90 14.83 0.63 87
1966 2.31  1.88  2.50 11.7% 3.00 2.1 2.7 2.15 16.81 4.03 93
1967 2.17  1.33  1.10  4.87 32.77 3.97 3.03 2.95 6.39 15.46 8.97 72
1968 3.57 . 2.95 6.33 20.31 22.00 10.72 5.14 4.15 2.54 3.09 25.84 44.38 12.61 228.10 1.54 72
1969 6.21 4,09 5.09 2,49 6.82 3.21 2.38 2.51 2.06 2.02 4.31 2.96 3.69 13.20 1.62 62
1976 2.17  1.51  1.59 16.55 13.33 4.67 2.79 2.36 2.08 2.49 3.77 2.07 4.62 88.61 (.92 76
1971 1.46 1,42 0.51 3.87 12.66 5.98 3.88 2.19  2.18 3.19 2.42 84
1972 1,91 1.44 147 136 3,66 3.33  2.07 1.91  1.87 8.23 22.79 7.45 4.78 55.44 0.68 73
1973 3.71  1.95  1.25. 2.00 4.79 3.36 1.78 1.76 1.72 2.16 4.40 2.51 2.62 27.08 0.49 76
1974 1.50 0.99 3.89 14.68 3.29 2.264 4.84 2.79 1.96 1.57 4.35 2.36 3.70 216.00 0.47 76
1975 1.3¢6 0.81 0,71 6.30 4.70 2.91 2.56 2.19 1.63 4.03 3.79 .70 2.73 40.28 0.48 88
(1976 1.23  1.08 0.90 1.55 4.97 1.82  1.65 1.57 3.2 2.29 85
1977 157 1,200 1.44 5,48 12.31  4.45  2.43 1.9 1.31 1.37 14.92  6.68  4.60 22.39 0.78 77
1978 3.22 2.17  4.68 25.34 22.39 5.26 2.76 1.95 1.41 3.57 9.18 7.02 7.42 65.23 1.18 7
1979 4.78 6.21 3.48 5.99 12.92 10.86 3.52 1.93 1,22 1.57 10.25 2.70 . 5.43 53.24 0.8 87
1980 1.65 1.19 0.80 1.42 5.39 2.18 1.25 1.01 0.8 1.56 6.11 2.81 2.19 18.01 0.54 7
1981 1.30 0.86 - 2.36 17.06 30.7% 7.98 3.32 1.99 1.65 1.73 3.18 101
1982 0.66 0.56 11.80 15.62 7.46 o1.82 11.27 28.03 8.19 126
1983  3.13  1.80 1.01 - 9.45 8.9  4.47 2,47 1.55 1,16  2.39 6.01 3.05 3.79 108.00 0.65 106
1986  2.21  1.39  0.75  1.47  1.18  0.67  0.69 4.19 5.82 2.90 149
1985 1.75  1.42 2.3% T4.93 497 1.99  1.65 2.80 4.71  2.51 147
1986 1.28 0.96 3.9 9.11 5.39 10.20 200
1987  4.95 1.0 1.18 2.87 3.40 5.75 2.26 3.02 1.65 1.19 4.32 2.24  2.86 30.57 0.69 © 113
1988 1.33 6.72 1.36 4.57 .63 2.67 3.53 3.85 12.04 153
Max 6.2 6.2 6.3 25.3° 32.8 11.6 5.1 4.2 4.6 26,3 59.1 446 12,6 228.1 1.88
Hin 1.23 0.66 0.5% 1.36 1.18 0.67 0.69 1.0% 0.8 1.19 3.16 1.70 2.19 13.20 0.47
Mean 2.55  1.72  2.17 | 7.89 i1.56 5.09 2.95 2.36 1.97 3.87 10.76 6.56 5.14 66.06 0.86
Runoff(mm) 13.8 9.3 1.8 42.7 62,6 27.6 15.9 12.7 10.6 20.9 58.%1 35.5 27.8 357.5 4.7
01-Aug-89




MINISTRY OF WATER DEVELOPMENT
Water Resources Assessment Project

Appendix 4.6

Documentation Section
River: TUNGU RIVER

HONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4EB®
Area : 80 sq km
The flows are in: CUMEC
Days
Daily without
Year Jdan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Year max min  readings
1958 1.54 1.8%9 302
1959 1.214 0.676 0.628 0.60 1.46 1.06 0.618 0.442 0.369 0.225 0.58 0.95 0.74 2.75 0.173 4
1960 0.544 0.311 0.426 1.3¢ 1.94 0.80 0.463 0.317 0.315 0.316 1.99 1.10 0.82 7.30 0.116 48
1961 0.480 0.302 0.267 0.88 2.99 1.27 0.695 0.556 0.564 7.221 104
1962 0.517 0.367 0.580 0.58 0.328 236
1963 0.301 ) 0.790 0.409 238
1964 2,205 1.102 0.938 6.80 4.99 1.60 0.775 0.500 0.330 0.870 0.8 2.73 1.98 17.01 0.128 75
1965 1.115 0.597 0.413 0.87 0.97 0.46 0.317 0.286 0.170 0.227 2.09 1.07 0.71 4.68 0.09 63
1966 0.572 0.386 0.625 3.92 3.18 1.00 0.572 0.378 0.247 0.610 4.66 1.26 1.45 11.22 0.149 61
1967 0.584 0.327 0.297 0.88 13.21 2.27 0.961 0.562 0.388 2.007 &.01 3.84 2.63 44,41 0.147 75
1968 1.223 1.076 2.422 7.84 11.40 4.24 1.836 1.212 0.705 1.291 15.68 10.44 4.95 47.93 0.483 70
1969 1.892 1.477 1.283 0.83 1.37 0.817 0.654 0.478 1.00 0.68 101
1970 0.608 0.302 0.332 2.50  0.98 0.568 0.457 0.330 0.443 1.11 0.54 82
1971 0.337 0.245 0.277 £.39  1.88 0.980 0.656 0.462 0.508 097 0.83 92
1972 0.441 0.362 0.242 0.41 1.16 0.92 0.577 0.416 0.408 2.823 23.18 2.82 2.79 110.20 0.193 80
1973 1.076 0.471 0.328 0.81 0.59 0.35 0.213 0.211 0.143 0.18 0.91 0.47 0.48 2.98 0.103 7
1976 0.219 0.158 0.150 1.31 0.981 0.634 0.412 0.395 1.93 0.45 91
1975 0.399 0.279 0.166 0.59 0.72 0.46 0.346 0.270 0.2046 0.427 0.82 0.62 0.44 5.2 0.132 75
1976 0.350 0.245 0.142 0.76 0.50 0.62 0.370 0.224 0.177 0.221 1.01 0.93 0.46 3.82 0.090 84
1977 0.500 0.284 0.368 2.31 5.01 1.54 0.623 0.393 0.248 0.220 2.52 1.67 1.31 8.37 0.132 73
1978 0.845 0.511 1.437 2.10 5.98 1.72 0.785 0.554 0.39¢ 0.901 2.97 3.90 1.85 12.17 0.337 83
1979 2.487 3.253 1.794 2.76 10.21 4.12 1.693 1.031 0.579 0.633 3.74 1.51 2.81 26.30 0.307 69
1980 0.626 0.361 0.240 0.35 1.32 0.66 0.358 0.260 0.159 0.332 2.88 1.73 0.77 4.01 0.0%0 66
1981 0.682 0.413 0.953 4.59 11.41 2.386 0.787 0.410 0.264 0.257 85
1982 0.339 0.175 0.11% 0.88 4.78 0.334 0.260 1.720. 3.37 2.46 98
1983 1.209 0.579 0.280 1.20 4.17 0.340 0.29¢ 0.268 1.52 1.02 137
1984 0.287 0.165 0.86 0.083 0.039 0.594 1.5 1.29 179
1985 0.535 0.511 0.369 1.91 0.729 0.392 0.263 0.250 167
1986 0.245 3.62 1.35 0.585 0.310 0.212 0.283 1.21 1.48 141
1987 0.158 1.53  1.16 1.37 0.572 0.354 0.170 0.129 1.18 0.53 141
1988 0.095 0.307 5.04 7.13  1.37 0.591 0.3487 165
Hax 2.49 3,25 2.42 7.8 13.2 4.2 1.8 1.2Y 0.7v T7.22 23.2 10.4 4.9 110.2 ©€.483
Hin - 0.219 0,095 0.111  0.35 0.50 0.35 0.213 0.083 0.039 0.129 0.58 0.38 0.44 2.75° 0.090
Mean 0.831 0.557 0.560 2.14 4.37 1.47 0.713 0.464 0.323 0.887 3.30 1.8 1.41 20.56 0.180
Runof f(mm) 27.8 18.6 18.7 71.5 146.2 49.2 23.9 15.5 10.8 29.7 110.5 40.5 54.0 688.4 6.0
' 16-Feb-90
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Appendix 4.6

MINISTRY OF WATER DEVELOPMENT
Water Resources Assessment Project Documentation Section
River: MARA RIVER

MONTHLY AND ANNUAL DISCHARGE = DATA R.G.S: 4EB11

Ares : 534 sq km
The flows are in: CUMEC
Days
Daily without
Yesr Jan Feb Har Apr May Jun Jul Aug Sep Cect Nov ~ Dec Year max min  readings
1967 ' 10.46 5.25 14.9% 37.40 27.59 180
1968 10.39 9.28 22.70 42.65 37.12 46.62 188
1949 12.92 8.3% 92.12 8.51 24.96 9.57 6.10 4.81 3.79 4.63 11.46 7.58 9.59 46.5 3.06 64
1970 5.97 4.53 4.83 25.32 19.61 8.40 5.63 5.08 3,70 4.05 8.11 4.25 8.29 62.3 2.76 76
1971 3.20 2.35 2.41 10.76 18.62 8.68 5.62 3.43 3.80 6.35 6.47 82
1972 4.53 3.364 2.48 2.99 9.83 6.89 4.34 3.06 2.9 16.93 47.38 17.70 10.02 94.8 2.04 74
1973 9.10 5.8 3,94 7.07 T.38 6.28 4.12 3.5 3.51 4.80 10.88 7.68 6.16 34.0 2.50 77
1974  4.02 2.97 3.00 17.80 11.75 6.54 T.74 5.58 4.28 4.33 15.717 7.51 7.60 35.3 2.18 78
1975  4.87 3.82 3.22 12,11 9.25 7.12 5.36 4.29 3.51 6.57 9.32 6.68 6.35 37.0 2.07 88
1976 3.62 2.93 2.7% 6.87 9.60 3.59 3.62 4.1 10.67 10.81 86
1977 7.68 5.49 6.45 28.70 32.59 11.87 6.55 4.77 3.56 371 35.72 14.91 13.49 S3.9 2.73 77
1978 8.0 6.09 15.17 46.40 33.23 10.63 6.90 4.88 3.64 9.264 21.30 23.61 15.8 65.1 3.21 75
1979 16.41 21.31 11.59 22.57 34.97 16.98 8.51 5.92 4.32 5.59 25.72 ®.47 15.21 71.1  3.46 86
- 1980 5.83 4.30 3.32 6.76 14.00 7.04 4.57 4.46 3.85 6.27 26,03 12.72 8.26 36.7 2.18 79
1981 6.16 4,16 9.33 30.61 32.40 13.46 6.81 4.67 3.65 4.01 10.52 96
1982 3.36 2.3%6 15.33 31.03 15.3¢ 6.68 4.73 16.46 37.91 24.33 120
1983 10.81 6.89 4.44 19.90 25.85 9.88 6.02 4.50 3.45 5.7 17.73 14.75 10.84 138.3 3.09 109
! 1984 8.54 3.55 3.08 4.09 3.00 2.33 2.43 10.37 19.95 13.50 152
1985  6.41  &.74  6.41 19.48 17.30  6.96 3.41 4.45 23.59 11.33 148
1986 5.23  3.45 12.85 30.48 13.34 214
1987 10.57 5.56 3.45 11.59 B8.4& 12.62 5.73 S5.21 3.1¢9 7.07 137
1988 4.52 3.14 3.55 269
Max 16.4 21.3 22.7 46,4 35.0 19.5 17.3 7.0 5.3 16.5 47.64 46.6 15.9 138.3 3.46
Hin 2,20 2.35 2.3k 2.99 3.00 2.33 2.43 3.06 2.96 3.71 6.35 4.25 6.16 34.0 2.04
Mean 7.48 5.50 6.33 17.18 19.86 10.36 6.49 4.75 3.71  7.11 21.73 14.45 10.15  61.4  2.66
Rumoff(mmy 37.5 27.6 31.8 86.2 99.6 51.9 32.6 23.8 18.6 35.7 109.0 72.5 50.9 307.7 13.3

28-Jun-89



Appendix 4.6

MINISTRY OF WATER DEVELOPMENT

Water Resources Assessment Project Documentation Section
River: SOUTH MARA
MONTHLY AND ANNUAL DISCKARGE DATA R.G.S: 4EB12
' Area : 74 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year max min  readings
1980 0.94 7.58 4.7 279
1981  2.39 1.51 2.18 1.04 199
1982  1.41 0.96 0.75 2.85 7.07 1.36  1.09 2.83 4.97 4.61 99
1983 2.32 1.52 1.09 1.84 5.90 1.12  1.05 1.06 2.57 138
1984 1.26 0.89 1.61 0.43 1.76 2.82 2.74 184
1985  1.45 1.35 1.32  3.37 1.90  1.35 1.23 1.4 167
1986 1.03 7.03 2.72 1.59 1.13 0.89 1.01 2.55 137
1987 0.85 1.77 1.96 2.91 1.47 1.13 0.81 0.69 1.79 1.20 141
1988 0.68 0.84 5.66 6.51 2,27 1.66 1.32 1.2 . 149
Max 2.4 1.5 2.2 5.7 7.1 2.9 1.9 1.4 1.2 2.8 7.6 4.7 NA NA NA
Min 1.41  0.68 0.75 1.81 1.96 2.27 1.47 1.12 0.43 0.69 1.79 1.20 NA HA NA
Mean 1.89  1.19  1.13  2.85 5.69 2.63 1.65 1.26 0.96 1.3 3.71 3.3 NA NA NA
Runoff(mm) 68.5 42.9 40.9 103.1 206.0 95.2 59.7 44.7 34.7 48,5 134.4 119.9 NA NA NA
02-Mar-90




MINISTRY OF WATER DEVELOPMENT
Water Resources Assessment Project

Appendix 4.6

Documentation Section
River: NORTH MARA RIVER

MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4EB16
Area : 44 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr Hay Jun Jul Aug Sep Oct Nov Dec  Year max min  readings
1984 0.91  2.39 2.09 262
1985 1.08 0.87 0.77 3.61 6.53 2.21 1.10 0.79 0.55 0.63 1.88 1.92 1.83 8.49 0.484 1"
1986 0.87 0.60 0.45 3.90 9.39 2.42 1.02 0.75 0.62 0.56 1.62 2.95 2.11 13.86 0.302 0
1987  1.22  0.79 0.58 0.53 9.29 1.48 0.85 0.6 0.47 0.41 1.51 1.24 0.92 2.9 0.348 0
1988 0.65  0.51 0.49 5.68 6.24 1.49 0.87 0.83 0.79 131 3,39 2.83 2.09 9.32 0.372 6
1989 3.61 2.02 1.55 3.94 6.22 1.48 1.36 0.75 0.56 1.20 6.81 7.89 3,12 13.70 0.486 4
Max 3.6 2.0 1.5 5.7 9.4 2.4 1.4 0.8 0.8 1.3 6.8 7.9 3.1 13.9 0.484%
Min 0.65 0.51 0.45 0.53 1.29 1.48 0.85 0.61 0.47 0.417 151 1,26 0.92  2.96 0.302
Hean 1.49 0.96 0.77 3.53 5.93 1.82 1.04 0.75 0.60 0.84 2.93 3.15 2.01 9.67 0.398
Runoff(mm) 90.6 58.2 46.7 215.0 361.0 110.6 63.3 45.4 36.6 50,9 178.5 191.9 122.6 588.4 24.2
19-Mar-90
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MINISTRY OF WATER DEVELCOPMENT
Water Resources Assessment Project

Documentation Section

Appendix 4.6

River: THINGITHU RIVER
MONTHLY AND ANHUAL DISCHARGE DATA R.G.S: 4F04
Area : 91 sg km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Year max min  readings
1952 151 1.67 1.7¢ 260
1953 1.8  1.50 2.09  1.79 1,50 1.39  1.30 1.29 2.00 2.13 35
1956 1.81  1.53° 1.41 1,80 2.40  2.41 1.98 1.70 . 1.52 -1.61 2.16 3.30 1.96 3.82 1.36 )
1955 2.73  2.20 1.8 1.92 1.88 1.72  1.47 1.29 1.22  1.47 2.62  3.42  1.98 4.71  1.17 0
1956 2.964 2.50 - 2.28 2.91 4.12  3.01 241 1.92 1.76 1.6 2.66 2.80 2.58 .45 1.50 3
1957 2.46  2.12 1.96 2.15 3.91 3.28 2.57 2.19 1.73 1.83 2.99 4.90 2.68 6.62 1.32 ]
1958 3.74 2.92 2.53 2.64 3.8 3.08 2.56 2.29 1.99 1.55 2.09 2.95 2.68 7.14 1.24 6
195¢  2.91 2.1%  1.91 1.80 1.90 1.80 1.62 1.39 1.23 1.08 1.61 2.03 1.79 3.77 0.99 2
1960 1.96 1.75 1.89 2.15 2.07 1.78 1.76 1.35 1.13 1.33 2.50 2.09 1.81 15.51 1.0% 8
1961  1.80 1.56 1.39 2.82 3.99 2.59 1.90 1.57 1.47 5.78 46
1962 2.92 3.06 4.05 3.15 2.43 2.06 1.83 2.02 2.04 2.00 59
1963 2.22 1.87 1.88 4.23 5.68 3.57 2.75 2.12 1.85 1.93 2.99 4.4 2.97 11.63 1.48 0
1964 4,79 3.22 2.81 6.83 5.83 3.92 3.76 3.81 3.79 3.52 3.80 S5.49 4.30 12.70 1.98 i
1965 4,26 2.98 2.34 2,29 2.12 2.06 2.09 1.29 2.65 4.37 3.05 3
1966 2.01 2,10 3.02 3.57 3.53 2.66 2.04 1.88 1.79 . 2.90  2.08 8
1967  1.68  1.47 1.32 4.97  2.77  2.32 1.9 140 2.33  5.11  5.04 33
1968 2.84 2.846 4.61 5.37 6.13  3.97 2.94¢ 2.13 1.86 2.48 4.72 6.85 3.90 12.89 1.62 0
1969 3.764 3.63 3.664 2.76 3.13 . 2.65 2.33 1,99 1.64 1.73  2.42 2.00 2.63 12.70 1.48 0
1970 2.06 1.94  2.12  2.71 2.72  2.25 .75 1.47  1.45  1.59  1.99  1.65 1.97 3.7  1.40 ]
1971 1.46 1.21 1,07 1.65  2.17 1.7t 1.32 1,200 1.02  1.04  1.28 1.23  1.36 5.85 0.89 65
1972 1.38 1.30 1.17  1.13 1.50  1.34  1.21 1.04  1.24  1.77 3.57 2.68 1.61 6.06 0.85 69
1973 2.08 1.57 1.43  1.49  9.67 1.70 1.50 1.29 1.12  1.17 1.48 1.28 1.48 3.10 1.00 66
1976 1.22 1.13  1.22 2.74 2.96 1.95 1.54 1.31 1,15 1.28 2.26 2.01 1.73 5.19 0.93 62
1975 1.66  1.31 1.6 1.37  4.32  1.15  1.07 0.97 0.89 1.3 1.44 1,54  1.27 S5.30 0.7% &1
1976 1.41  1.29 1,09 1.43  1.32 1,46 137 1018 1,10 1.23 1.49  2.76  1.43 9.41 0.9 62
1977 2.28 1.87 1.70 2.8 4.0¢ 2.43 1.88  1.60 1.36 1.34 2.58 2.38  2.22 8.54 .16 63
1978 1.79 1.56 2.64 7.22 S.76 3.53 2.56 2.00 1.66 1.85 2.33 2.96 2.99 9.66 1.40 66
1979 2.98 3.33 2.58 3.07 5.03 3.47 2.47 2.02 1.65 1.74 3.39 2.40 2.8 12.01 1.35 63
1980 1.77 1.48 1.34 1,58 2.19 2.20 .71 1.39  1.13  1.07 3.11 3.00 1.83 6.28 0.9% 64
1981 1.97 1.67 1.96 3.30 3.8 2.80 2.01 2.31 2.08 2.02 2.22 2.56 2.40 9.65 1.55 46
1982 2.48 2.19 2.23 3.12 4.15 3,91 3.28 2.52 2.44 3.30 5.57 4.13 3.28 8.00 1.76 48
1983 2.94 2.77 2.15 2.09 1.83 1.59 1.44 1,45 1.62  2.39 103
1984 2.60 1.89 1.58 1.47 1.43  1.26  1.12  2.23 3,02 3.27 3.62 3.47 2.25 S5.15 0.98 M
1985 2.75 2.69 2.48 2.99 2.87 2.53 2.05 1.73 2.5 136
1986 2.63  2.33  2.74 3.26 2.57 2.6 2.18 2.36 2.36 2.76 3.77 126
1987 3.09 2.70 2.56 2.64 2.42 2.59 2.40 2.28 2.03 1.73 2.21 2.28 2.41 4.04 1.5 113
1988 2.32 2.14 2.05 3.49 4.88 3.62 3.05 2.64 2.44 2.52 3.29 119
Hax 4.8 3.6 4.6 7.2 6.1 4.0 3.8 3.8 3.8 5.8 5.6 6.9 4.3 15,5  1.98
Hin 1.22 1,13 1,07 1.43  1.32 1.5 1.07 0.97 0.8 1.06 1.28 1.23 1.27 3.10 0.7%
Mean 2,40 2,09 2.07 2.82 3.32 2.5& 2.09 1.84 1.67 1.95 2.71 2.91 2.32 7.89 1.2%
Runoff(mm) 70.7 61.4 61.1 83,0 97.7 74.7 61.4 54.3 49.1 57.5 79.8 85.6 68.3 226.3 37.2
03-Apr-90
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MINISTRY OF WATER DEVELOPMENT

Appendix 4.6

Water Resources Assessment Project Documentation Section
River: MARIARA RIVER
MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4FO0S
Area : 17 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Year max min  readings
1955 1.52  1.74 285
1956 1.71  1.45 145 171 2,23 1.55  1.21  0.96 0.87 1.19 1.60 1.76 1.47 2.76 0.863 0
1957 1.42 117 1,12 127 2.6 1,62 1.42  1.26  1.16  1.23 1.75 2.81 1.53 3.97 0.836 0
1958 2.2 1,70 1.36  1.78 2.07 1.73  1.51 1.28 1.18 1.16 1.48 2.11 1.63 2.48 0.786 0
1959 1.66 1.73  1.49 1.56 1.81  1.39 2.32 130
1960 1.85 1.69 1.77 1.71 1.45 1.28 2.34 115
1961 2.03  1.72  1.40  1.86 2.24 1.91 1.66 1.45 1.27 2.16 5.70 3.09 2.21 5.80 1.170 0
1962 1.64 1.3 1,16 1.93 2,12 .77 1.22  1.12  1.06  1.34  2.15  2.29 1.59 2.35 0.485 1
1963 1.90  1.46 1.31 1.81 2.15 1.78 1.41 0.98 0.40 0.38 1.85 2.10 1.46 2.23 0.200 0
1964 2.06  1.42 0.97 1.62 1.69 1.38 1.13  1.14 0.49 1.27  2.47 31
1965 1.93  1.46  1.18 1.20 1.22 0.97 0.8 0.82 0.74 0.69 1.10 1.20 1.11 2.14 0.561 0
1966  1.17 0.84 0.96 2.10 1.75 1.46 1.18 0.59 0.8 1.78 1.08 34
1967 0.56  0.50 0.54 0.82 2.33 1.71 1.32 1.06 0.79 1.49 2.66 2.34 1.35 3.17 0.467 0
1968 1.60  1.50 2.29 2.46 2.32 1.82 1.48 1.34 1.04 1.22 2.28 2.80 1.85 . 3.75 0.889 0
1969 1.71 148 1.66  1.57 171 1.4 1.16 0.97  0.74  0.66 1.56 1.56 1.35 3.14 0.522 0
1970 1.30 1.25 1,20 1.48 1.,3¢ 1.20 1.i3 0.98 0.85 0.72 1.63 1.03 1.17 2.11 0.645 1
1971 0.69 0.61 0.53 1.12 1.65 0.91 0.71 0.59 0.50 0.54 0.72 0.75 0.78 4.66 0.407 69
1972 0.76 0.68 0.65 0.5 0.76 0.61 0.52 0.49 0.4 1.84 87
1975 1.24  0.85 0.68 0.80 0.74 0.67 0.59 0.65 1.03 0.9 97
1974 ©0.72 0.68 0.73 2.1 2.72 1.61 1.07 0.90 0.75 0.80 1.75 1.58 1.29 3.91 0.538 67
1975 365
1976 366
1977 365
1978 365
1979 365
1980 1.47  1.11 1,00 1.65 2.54  1.60 1.29 1.15  0.96 0.92 3.67 2.69 1.67 8.26 0.761 62
1981 1.54  1.27  1.664  2.55 3.32 7 1.92 1.34  1.10  0.93  0.90 1.59 1.61 1.64 7.40 0.701 60
1982 1.54 1,13 0.95 2.25 2.82 1.97 1.34 1.09 0.92 1.59 2.44 3.75 1.82 5.75 0.761 61
1983 1.85 1.75  1.05 1.3t .72 1,29 1.20 1,09 0.97 0.98 1.79 3.92 1.58 12.31 0.644 69
1984 2.96 1.29 0.93 1.00 0.94 0.68 0.53 0.50 0.41 1.46 4.18 2.58 1.45 6.38 0.359 66
1985 1.35  1.21  1.10 2.42 3.64 2.12 1.33 1.00 0.91 0.81 1.93 84
1986 0.93 0.91 2.34 3.02 1.46 0.95 0.78 0.71 0.70 1.47 3.1% 62
1987 1.57 1.05 0.85 1.10 1.12 1.48 0.88 0.87 0.66 0.57 1.42 1.18 1.06 4.24 0.450 61
1988 0.96 0.87 0.73 3.31 4.19 1.5 1.13  1.01 0.80 0.8 2.36 2.60 1.70 7.93 0.538 64
Max 3.0 1.7 2.3 3.3 4.2 21 1l 1.4 1.3 2.2 9.7 3.9 2.2 12.3 1.170
Min 0.56 0.50 0.53 0.5 0.76 0.61 0.52 0.49 0.40 0.38 0.72 0.75 0.78 2.11 0.200
Hean 1.53  1.22 1,13 .73 2.11 146 1,146 0.98 0.80 0.99 2.03  2.13  1.49  4.74 0.631
Runoff(mm) 241.6 191.9 177.9 271.9 332.7 230.6 180.2 154.9 125.7 156.1 319.2 335.5 234.1 746.4 99.4
22-Mar-%0
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MINISTRY OF WATER DEVELOPMENT
Water Resources Assessment Project

Documentation Section

Appendix 4.6

River: THANGATHA RIVER

MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4F08
Area : 210 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Year max min  readings
1957 0.791  1.24 7.01 6.23 245
1958 2.250 1.510 0.965 3.59 5.84 1.67 0.99 0.336 0.696 0.83 2.25 5.02 2.17 31.14 0.274 61
1959 1.686 1.164 1.48 4.69 1.92 1.09 0.801 0.596 0.38 1.91 1.67 92
1960 0.904 0.607 2.208 12.48 6.08 2.48 1,28 0.870 0.401 2.47 2.32 76
1961 1.505 0.850 0.578 . 3.05 12.96 3.05 0.952 0.872 16.50 140.28 12.44 57
1962 5.056 2.735 0.592 17.23  3.75  2.17 1.553 1.171  2.76 2.75 3.6 65
1963 1.985 1.504 1.846 1.048 0.92 16.22 17.65 168
1964 4.040 3.909 13.61 7.55 3.35 2.20 1.570 1.220 1.55 3.39 24.19 78
1965 6.620 2.605 5.325 7.07 15.60 8.82 5.64 0.786 1.599 3.68 16.17 11.14 7.11 54.66 0.067 7
1966 8.278 6.078 8.273 22.46 22.60 10.70 8.11 6.050 4.27% 7.93 25.14 8.13 11.50 73.17 3.200 . 76
1967 5.464 3.139 2.405 10.58 22.85 10.21 6.33 4.501 4.482 8.30 22.39 13.17 9.51 £9.82 1.700 83
1968 8.608 7.058 11.182 17.48 15.94 7.87 3.96 2.832 1.921 3.58 30.58 24.75 11.30 117.90 1.730 88
1969 5.296 3.828 7.352 10.53 11.60 4.07 2.34 1.932 1.208 1.31  6.07 3.55 4.93 48.79 0.891 84
197¢ 1.871 1.262 0.901 20.23 5.56 2.58 1.05 0.546 0.294 0.74 3.61 1.60 3.34 182.10 0.212 76
1971 0.572 0.270 0.307 6.55 5.29 3.00 1.46 0.932 0.246 0.35 1.19 0.58 1.73 29.66 0.101 75
1972 0.290 0.185 0.136 0.46 8.31 3.23 1.74 1.172 0.982 15.65 28.27 5.74  5.51 206.40 0.063 85
1973 3.061 1.867 1.344 1.77 0.93 0.85% 0.687 0.63 1.7% 1.64 102
1974 0.910 0.703 0.611 11.09  6.76 2.23 1.12 0.577 0.383 0.68 6.90 2.96 2.90 68.45 0.306 78
1975 1.301 0.731 0.548 2.73 3.23 1.74 1.07 0.686 0.550 0.69 1.64 1.36 1.36 13.11 0.407 83
1976 0.646 0.450 0.321 2.43  1.99 1.26 0.66 0.433 0.376 0.48 2.82 3.01 1.24 22.95 0.222 82
1977 2.249 1.029 1.038 10.70 16.99 3.82 1.3 1.153 0.918 0.87 7.95 7.04 4.66 51.58 0.640 74
1978 4.572 2.211 6.675 27.3% 9.17 3.40 1.97 1.128 0.578 3.81 16.03 15.76 7.73 65.12 0.222 92
1979 6.527 6.104 4.686 19.89 19.40 7.00 3.67 1.885 0.90 11.07 3,91 4
1980 2.603 2.046 0.906 1.59 1.66 0.87 0.44 0.265 0.219 0.42 5.70 3.54 1.68 8.63 0.142 85
1981 1.515 0.899 2.225 15.48 27.67 4.78 2.41 1.561 0.984 2.13 7.22 3.96 5.93 104.40 0.644 73
1982 2.340 1.196 1.067 7.54 11.40 4.53  2.09 1.326 1.110 17.72 12.28 92
1983 5.014 2.589 1.495 3.27 6.87 3.13  1.51 0.965 0.695 0.73 1.43  3.81 2.63 39.06 0.499 109
1984 1.036 0.611 0.496 0.63 0.66 0.35 0.32 0.373 0.302 3.65 19.70 S5.46 2.79 ©6.52 0.177 133
1985 2.268 1.339 308
1986 365
1987 3.57 3.18 316
1988 1.619 0.743 0.747 1.27 0.777 0.640 2.02 11.29 127
Max 8.61 7.06 11.18 27.4 27.7 10.7 8.1 6.05 4.48 16.5 140.3 24.8 11.5 206.4 3.200
Min 0.290 0.185 0.136 0.46 0.66 0.35 0.32 0.265 0.219 0.35 1.19 0.58 1.24 8.63 0.063
Mean 3.125 2.065 2.475 9.36 10.72 3.99 2.22 1.364 1.051 3.06 14.15 7.22 4.89 71.30 0.639
Runoff(mm) 39.9 26.3 31.6 119.4 136.7 50.9 28.3 17.4 13.4 3%.1 180.5 92.0 62.4 909.4 8.1
05-Apr-90
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MINISTRY OF WATER DEVELOPMENT
Water Resources Assessment Project

Appendix 4.6

Documentation Section

River: URA RIVER

MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4F09
Area : 198 sq km
The flows ‘aré "in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jut Aug Sep Oct Nov Dec  VYear max min  readings
1957 2.329 287
1958 2.59 6.95 13.37 3.478 1.306 0.750 1.042 2.166 3.88 7.18 116
1959 3.92  1.90  1.42  1.61 46.63 2.462 1.638 1.630 1.206 1.055 3.17 2.34 2.24 16.93 0.978 96
1960 1.49  1.07 2,46 20.03 12.22 2.177 1.382 1.091 0.918 2.006 4.59 4.06 4.45 27.90 0.751 78
1961 2.27 1.60  1.21 4,10 26.71 3.581 1.605 1.594 121.10 112
1962 2.15 42.38 13.591 3.574 2.045 1.647 6.159 13.67 16.41 119
1963  5.43  2.72 2.45 1.571 1.561 26.84 30.61 175
1964 5.36  3.66 17.95 11.81 2.687 1.793 1.542 1.360 1.129 1.92 23.45 81
1965  6.85 1.75  1.27 1.64 3.43 1.497 1.090 5.885 0.859 1.116 18.72 5.36 4.12 28.31 0.741 75
1966 1,75  1.28  1.69 5.146 2.788 1.625 0.923 1.649 19.38 .05 9
1967 2.82 1.67 1.13 7.60 9.759 180
1968 5.06 2.90 8.46 13.16 17.36 6.331 3.692 2.620 1.622 2.810 33.97 27.09 10.43 147.00 1.320 21
1969 5.90 3.89 10.29 18.38 16.07 5.398 2.843 1.945 1.374 1.690 8.68 6.96  6.96 114.40 1.070 91
1970 3.22  1.95 1.39 15.33 8.21 2.928 1.606 4.157 0.782 0.716 5.70 3.09 3.83 61.90 0.542 76
1971 1.30 0.69 0.45 7.19 10.46 4.969 2.020 1.192 0.845 0.855 1.90 2.27 2.85 21.91 0.335 77
1972 1.39  0.78 0.51 0.74 15,69 7.412 2.294 1.171 0.723 8.396 1.77  7.18 4.04 28.09 0.370 88
1973 3.67  1.89 1.01  2.21 0.594 0.575 0.583 1.145 3.27 3.06 101
1974 1.45 0.85 1,30 10.55 8.86 4.427 3,081 1.753 1.068 0.907 10.94 5.33 4.21 36.91 0.506 4
1975 2.36  1.23  0.73  6.10  7.31 3.838 1.911 1.115 0.913 1.333  2.99 2.72 2.72 28.45 0.603 82
1976 1.27  0.72 0.48 3.50 3.85 2.489 1.236 0.741 0.478 0.664 5.18 5.78 2.20 40.517 0.377 83
1977 4.37 1.53 1.21 146.56 26.10 3.879 1.804 1.074 0.811 0.895 15.40 10.03 6.83 81.93 0.506 78
1978 5.97 2.78 9.5 1.331 5.427 17.53 190
1979 8.46  6.92  4.10 20.43 20.39 5.766 3.235 1.940 1.383 14.71  6.01 96
1980  4.56 2.11 1.21 2.01 3,13 1.511 0.843 0.571 0.353 0.485 8.71 5.00 2.54 14.08 0.145 89
1981  1.89 1,07 4.06 28.78 5.996 2.346 1.067 0.519 1.028 6.66 4.35 86
1982 2.32 0.81 0.53 10.70 14.43 6.102 1.86%1 0.935 0.462 31.29 15.24 91
1983 5.20 2.03 0.79 2.13 10.21 4.8846 1.391 0.590 0.568 0.572 2.05 4.36 2.91 42.61 0.355 112
1984 1.07 0.79 0.66 0.96 0.46 0.140 0.143 0.186 0.161 5.036 17.96 8.22 2.97 53.72 0.074 136
1985 3.18  1.42  1.63 13.67 16.67 5.541 2.203 0.653 1.586 149
1986 0.79 7.87 13.16 4.966 2.00% 0.898 0.730 0.817 8.96 147
1987 4,05 1.76 0.79 3.34 5.16 3.291 1.333 0.731 0.389 0.294 2.30 3,70 2.26 $.45 0.206 109
1988  2.20 1.19 1.01 1.664 1.352 1.156 1.618 20.79 129
Max 8.5 6.9 10.3 28.8 42.4 13.59 3.69 5.88 1.65 8.40 121.1 30.6 10.4 147.0 1.320
Min 1.07  0.69 0.45 0.74 0.46 0,140 0.143 0.186 0.16% 0.294 1.77 2.27 2.20 9.45 0.074
Mean 3.46  1.97 2.28 9.29 L13.00 4,602 1.914 1.392 0.919 1.960 14.97 8.63 4,10 47.13 0.555
Runcff(mm) 46.8 26.7 30.8 125.6 175.9 62.2 25.9 18.8 12.4 26.5 202.4 116.8 55.4 637.6 7.5
05-Apr-90
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River: KATHITA RIVER
MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4F10
. Area : 878 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov - Dec Year max min readings
1659 . 12.45 12.16 305
1960  5.60 13.97 13.93 17.65 8.30 5.63 4.51 3,58 2.78 5.66 11.52 10.52 8.60 72.3 1.13 49
1961 5.28 3.96 3,29 18.13 14.11 4.34 3.28 91.66 95
1962 16.59 96.48 26.70 12.17 9.78 14.74 10,15 11,07 11.36 10.35 113
1963  7.40 5.40 7.16 34.05 12.96 9.02 6.00 5.88 65.23 56.86 86
1964 36.40 19.20 15.48 49.91 18.58 12.99 10.39 - 8.17 8.29 21.21 30.94 90
1965 26.35 20.82 12.24 16.646 15.14 4.25 1.78 6.33 5.62 6.23 13.51 8.68 11.41 47.9 1.77 72
1966 6.05 4.98 8.56 43.61 16.94 9.16 6.78 5.50 4.47 11.73 38,55 10.68 13.88 470.8 3.7 70
1967  6.45  4.90 4.91 14.96 53,47 17.12 9.83  6.67 5.20 14.62 68.34 44.54 20.92 252.7 3.6%9 75
1968 17.42 15.72 29.92 53.09 46.66 29.43 13.57 9.98 7.17 12.42 54.39 69.63 29.96 222.1 5.78 64
1969 25.56 20.32 27.62 23.71 34.55 16.27 10.71 8.42 6.17 7.44 21.71 12.94 17.94 104.0 5.46 69
1970 8.57 6.63 9.01 24.446 10.52 7.53 S.75 4.97 4.06 4,27 8.62 5.47 8.30 154.4 3.51% 67
1971 2.79 20.25 14.32 5.664 4.67 4.91 3.79 3.8 9.43 5.68 80
1972 411 &.07  2.99 2.73 6.89 3.73 2.964 3.47 2.48 8.48 47.57 17.10 8.85 187.0 2.08 68
1973 10.85 6.8t 5.28 6.39 5.49 4.79 4.49 3.72 3.33 3.48 6.87 5.15 5.55 18.5 3.07 65
1974 3.31 3.11 4.37 23.40 12.48 6.51 5.27 4.01 3.30 3.37 12.45 7.15 7.39 82.8 2.48 66
1975 4,77 3.55 3.08 7.83 7.7 4.32 3.46 3.6 2.74 5.80 7.72 5.8 5.00 56.8 2.48 62
1976  3.97 3.61 2.9 6.8% 4.53 3.20 2.63 2.24 2.86 8.79 9.97 78
1977  6.40  4.56 6.45 21,76 19.71 8.82 6.27 S5.10 3.86 4.17 40.21 27.10 12.87 101.7 3.23 73
1978 15.35 9.68 25.87 71.56 37.64 18.04 12.246 8.06 6.55 16.15 18.55 27.32 22.28 148.1 4.84 74
1979 22.99 26.64 17.95 27.37 28.50 16.89 11.06 7.88 6.26 6.52 36.62 14.00 18.46 216.9 5.04 73
1980 8.91 6.88 5.58 8.10 9.59 6.32 5.01 4.67 4.00 4.90 229.22 10.56 25.01 6084.0 3.23 77
1981 6.22 5.06 12.22 26.19 31.61 14.22 8.70 6.23 4.97 6.26 14.75 9.73 12.21 92.9 4.46 74
1982  6.61 4.9C 4.48 19.59 19.34 11.56 7.02 S5.41  4.39 37.17 147
1983 15.79 10.19 6.80 12.64 12.68 7.46 S5.58 4.90 4.27 4.23 8.21 10.90 8.63 70.8 3.5 91
1984 7.75 4.70 4.11 5.28 3.75 2.71 2.29 2.18 2.04 23.73 32.73 16.04 8.95 200.5 1.40 79
1985  8.09 6.33  6.97 25.25 26.44 13.09 7.8 5.77 4.68 5.40 11.72 97
19846 4,67 4,40 16.05 18,19 8.64 6.15 4.48 3.87 3.94 15.76 26.76 76
1987 9.19 6.06 4.15 6.68 4,47 4.9 3.04 2,51 1.80 1.81 10.60 5.07 S5.01 92.2 1.28 76
Max 36.4 26.6 29.9 96.5 53.5 29.64 13.6 14.7 10.2 91.7 229.2 69.6 30.0 6085.0 5.78
Min 3.31 3.1 2,79 2.73 3.7 2.7 1.78 2.18 1.80 1.8t 6.87 5.07 5.00 18.49 1.13
Mean 11.18 8.72 9.61 24.99 18.83 10.41 6.81 5.70 4.56 10.52 31.04 18.83 13.22 456.86 3.28
Runoff(mm) 34.1 26.&6 29.3 76.2 57.5 31.8 20.8 7.4 13.9 32,1 94.7 57.4 40.3 1393.7 10.0
) 16-Jun-89
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MINISTRY OF WATER DEVELOPMENT
Water Resources Assessment Project Documentation Section
River: THINGITHU RIVER

MONTHLY AND ANNUAL DISCHARGE DATA : R.G.8: &4F17
: Area : 303 sq km

The flows are in: CUMEC
Days
Daily without

Year Jan Feb Mar Apr Hay dJun Jul Aug Sep Oct Hov ~Dec  Year mex min  readings

1963 | 1.71 1.313 1.561  3.16 1.63 224
1966 1.23 0.77 0.80 0.231 4.621 17.04 3.82 136
1967  2.34  1.56  1.34  4.56 24.96 4.18 2.13  1.30 0.836 5.357 41.27 10.79 8.39 265.30 0.4629 7
1968 4.46  5.35 11.50 22.89 11.53 5.10 2.67 1.75 1.148 2.039 18.63 27.16 9.51 183.60 0.8%4 60
1969 5.21 4.81 6.51 4.15 8.88 3,24 2.09 1.50 1.064 1.318 9.49 2.92 4.26 80.56 0.914 70
1970 1.61  1.30  1.25 11.16 3.05 1.78 1.32 1.23 0,893 0.927 2.32  1.20 2.33 97.46 0.645 70
1971 0.87 4.80 1.56 1.15 1.04 0.576 0.611 2.68 1.45 101

O
~N

1972 1.30 1,13 0.74 0.67 1.51 0.93 0.80 0.62 0.522 3.299 15.26 3.91 2.55 110.20 0,381
1973 2.28 1.19  0.92 1.14 1.03 0.93 0.7 0.56 0.514 0.488  1.63 1.43 1.07 5.91 0.38%
1974 1.02 0.82 1.72 11.46 4.70 2.26 1.62 1.09 0.929 0.828 3.56 2.86 2.73 94.98 0.596
1975 1.48 1,00 0.86 4.33  1.81 1.30 1.10 0.8 0.790 2.002  3.35 2.30 1.76 23.64 0.154
1976 1.50 1,18 0.83 4.00 1.56 1.25 1.10 0.926 1.220 8.94 6.87

1977 3.21  1.98  4.13 11.43 11.73  3.89 2.20 1.75 1.239 1.179 18,16 11.21  6.01 69.90 1.010
1978 5.36 2.86 12.41 33.48 11.05 4.75 2.96 1.92 1.589 10.800 - 7.81 11.18 8.86 81.81 1.010
1979 9.27 10.39  5.36 11.55 12,33 5.29 3,13 2.37 1.612 2.069 18.72 3.83 7.11 109.50 1.320
1980 2.22 1.60  1.32  2.70 311 2.19  1.67  1.27 1.242 1.666 7.51  3.47  2.49 21.49 0.879
1981 1.95  1.51 3.97 25.28 15.80 4.20 2.27 1.67 1.260 1.787  4.11 2.84  5.55 144.40 1.080

1982 2.46 171 1.66 5.57 5,30 3.41 2.33 1.63 1.228 6.788 20.20

1983 3.52 2,49  1.65 4.40 3.92 2.00 1.54 1.28 1.022 1.269  2.73  2.99 2.33 32.95 0.817
1984 3.32 1.86 1.52 2.06 1.30 0.98 0.59 0.55 0.438 10.257 15.32 5.42  3.63 51.45 0.280
1985 2.98  2.31 . 3.54 8.35 11.58 4.22 2.53 1.81 1.347 1.405 3.7

1986 1.07 115 7.99 8.89 3.01 1.68 0.92 0.630 0.747 6.55 9.48

1987 3.20 1.69 1.23 2.20 1.92 1.68 1.08 0.82 0.507 0.308 4.20 2.41 1.77 58.19 0.251

(=]
IIIBIIIIIIAIRE

Max 9.3 10.4 12.4 33.5 25.0 5.3 3.1 2.6  1.61 10.80 41.3  27.% 9.5 285.3 1.320
Hin 1.2 0.77 0.74 0.67 1.03 0.93 0.59 0.55 0.231 0.308 1.63 1,20 1.07 5.91 0.154
Heen 2.99  2.31 2,97 B.97 7.14  2.84 1.75  1.31 0.950 2.719 10.28  5.68 4.40 89.46 0.703

Runoff(mm) 26.5 20.4 26.2 79.3 63.1 25.1 135.5 11.5 8.4 24.0 90.8 50.2 38.9 790.8 6.2
15-Kay-§9
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River: ROJEWERQO RIVER
MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: 4F18
Area : 479 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year max min readings
1966 3.06 3.02 5.08 3.78 3.10 2.68 2.69 5.74 3.33 35
1967  2.77 2.44 2.30 9.80 5.17  6.42 16.85 14.45 116
1968 11.22 8.78 17.78 12.97 10.26 8.62 7.31 7.06 19.00 27.04 34
1969 17.14 14.01 12.80 10.55 13,09 8.78 7.81 6.85 6.03 5.47 6.85 5.21 9.53 23.01 4.29 3
1970 4.08 3.85 3.53 4.87 2.99 3.7 2.76 2.62 2.35 2.80 2.12 20
1971 1.12 1.16 4.65 1.92 1.36  1.23 2.38 1.88 72
1972 1.26 0.98 0.79 0.70 2.43 1.56 1.24 0.99 0.8 9
1973 1.55 2.14 1.83 218
1974 1.52  1.34 1.25 219
Max 17.1 4.0 12.8 10.5 17.8 13.0 10.3 8.6 7.3 7.1 19.0 27.0 9.5 23.0 4.29
Min 1.12 0.98 0.79 0.70  2.43 1.52 1.24 0.99 0.8 1.23 2.16 1.83 9.53 23.01 4.29
Mean 6.27 4.89 4.4% 5,48 8.19 5.30 4.60 3.93 3.71 3.82 7.96 7.98 9.53 23.01 4.29
Runoff(mm) 35.0 27.4 25.1 36.2 45.8 29.7 25.7 22.0 20.8 21.4 445 446 533 128.7 24.0
02-Mar-90
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Appendix 4.6

River: THANANTU RIVER

R.G.S: 4F20

Area : 211 sq km
The flows are in: CUMEC
Days
_ Paily without
Year Jan Feb Mar . Apr May dun Jul Aug Sep oct Nov ~ Dec VYear max min readings
1966 . 1.60  3.30 13.255 14.057 4.611 2.180 1.005 0.343 129
1967 365
1968 366
1969 345
1970 365
1971 345
1972 386
1973 365
1974 365
1975 365
1976 366
1977 365
1978 5.69 9.72 289
1979 7.221  5.82  4.56 15.119 12.544 6.203 1.697 1.423 11.26 2.79 105
1980 1.880 0.269 0.626 6.15 1.95 207
1981 1.301 0.92 2.09 9.620 5.452 3,189 1.585 1.947 5.8 4.66 50
1982 2.485 1.51 1.04 5.524 6.123 3.875 1.88 1.180 0.799 3.612 9.95 9.16 3.94 45.4 0.492 13
1983 5.539 3.35 1.63 4.245 S5.763 2.162 1.147 0.645 0.267 0.161 0.52 0.32 2.14 32.1 0.074% 42
1984 0.134 0.309 0.296 0.163 0.128 0.083 4.81% 172
1985 2.790  1.81 1.47 6.023 7.088 4.091 2.394 1.509 0.928 1.076 4.41 3.13  3.06 32.4 0.225 121
1986 1.975 1.60 1.23 16.290 4.508 2.909 2.042 1.238 0.767 0.580 7.92 5.27 3.85 46,4 0,440 114
1987 2.938 2.11 1.27 1.9764 1.523 0.844 0.399 0.175 2.16 1.4 137
1988 0.929 0.47 0.44 7.523 3.868 2.227 1.48% 0.854 0.637 0.857 8.33 109
Max 7.22 5.8 4.6 16.29 16,06 9.62 5.45 3.19 1.70 3.1 11.3 9.7 3.9 45.46 0.492
Min 0.136  0.47 0.446 0.309 0.296 0.163 0.128 0.083 0.267 0.161 0.52 0.32 2.164 32.1 0.074
HMean 2.719  2.13  1.89 7.807 6.172 3.670 1.903 1.058 0.810 1.285 6.22 4.32 3.25 38.6 0.308
Runoff(mm) 34.5 27.1 26.0 99.1 78.3 46.6 246.2 3.9 10.3  16.3  79.0 54.9 41.2 489.4 3.9
01-Aug-89
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Appendix 4.6

Summary of Peak Fiows Monitored in April-May and November/December 1988
By WRAP Assistant Hydrologist

Using Bridge Crane Method.

River RGS H Q Date Remarks
(m) |{cumecs)

Thangatha | 4F8 0.80 4.64 | 14/04/88 | Cleared vegetation at gauge.

0.92 - 14/04/88 | Check reading (c/r)

0.86 5.88 | 18/04/88
+33 30.39 | 18/04/88
.43 32.48 | 19/04/88
.00 | 118.78 | 20/04/88 | Flood level over 3 m. Flood mark pegged.
48 | 128.72 | 20/04/88
.63 - 20/04/88 | c¢/r Maximum flood mark pegged 3.00-4.5m gauge required

1
1
4
4
4
2.85 98.21 | 21/04/88
1.45 30.62 | 21/04/88
5.65 91.48 | 22/04/88
2
1
0
0
2

.70 = 27/04/88 | c/r
.08 § 27/04/88 | c/r

# 27/04/88 | c/r
7.48 | 04/11/88
. 08/11/88
31.68 | 14711/88

SNoo
oamo
&~
~
o)

Ura 4F9 1.97 39.61 | 27/04/88

0.89 11.79 | 14/04/88

1.12 17.81 | 18/04/88

1.32 19.14 | 19/04/88

2.65 57.13 | 21/04/88

2.48 53.01 | 21/04/83

1.70 30.97 | 21/04/88

2.61 - 22/04/88 | c/r

3.66 | 163.23 | 25/04/88 | Flood level over 3 m. Flood mark pegged.

3.36 | 132.03 | 27/04/88 | 3 - 4.5 m gauge requred.

2.04 36.62 | 28/04/88

1.06 12.56 | 04711788

0.81 8.24 | 08/11/88

1.50 26.68 | 14/11/88

1.56 24.88 | 14/11/88

1.60 28.83 | 14/11/88

1.66 28.51 | 14/11/88

1.73 34.50 | 14711788

1.80 34.82 | 14711/88

1.86 40.67 | 14/11/88

1.89 38.40 | 14/11/88

1.92 41.68 | 14711/88

1.82 42.67 | 14711788
Kathita 4F10 0.65 11.09 | 13/04/88

0.58 7.15 | 15/04/88

1.15 51.33 | 20/04/88

1.40 69.71 | 21/04/88

1.06 - 25/04/88 | c/r

1.36 59.16 | 28/04/88

1.35 51.44 | 27/04/88

0.93 23.09 | 04705/88

0.91 26.56 | 04/05/88

1.14 35.24 | 04711/88

1.34 86.55 | 04/11/88

1.53 78.64 | 17/11/88

1.46 68.06 | 17/11/88

1.80 | 194.41 | 18/11/88

2.14 | 220.22 | 18/11/88

Thingithu | 4F17 1.00 12.90 | 13/04/88

0.70 3.52 | 15/04/88
& 19/04/88 | c/r

1.02 11.31 | 04/05/88

0.81 4.90 | 09/11/88
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Appendix 4.6

River RGS H Q Date Remarks
{m) |{cumecs)
Thanantu 4F20 0.48 - 13/04/88 | e/r
0.56 2.40 | 14/04/88
0.80 6.69 | 14/04/88
0.56 - 15/04/88 | c/r
0.63 3.49 | 18/04/88
1.00 12.40 19/04/88
1.30 23.33 | 19/04/88
0.85 - 20/04/88 | e/r
2.70 - 21/04/88 | c/r
2.84 59.70 | 21/04/88
3.20 - 21/04/88 | ¢/r - maximum GHT 3.20 m
2.75 50.79 | 21/04/88
2.66 54.35 | 21/04/88
1.36 13.52 | 21/04/88
2.85 - 22/04/88 | c/r
0.82 - 26/04/88 | c/r
0.88 - 27/04/88 | c/r
117 19.16 | 28/04/88
0.74 6.51 | 062/05/88
0.70 5.54 | 05/05/88
1.12 7.37 | 04/11/88
0.56 2.4646 | 08/11/88
1:35 28.94 | 14/11/88
1.26 27.59 | 14/11/88
6.92 12.91 | 17/11/88
1.05 17.76 | 17/11/88
1.10 18.78 | 17/11/88
Mutonga 4LEAS 1.93 - 15/04/88 | ¢/r - Bridge very high for the crane
2.74 - 20/04/88 | c/r
2.44 - 26/04/88 | c/r
2.91 - 29/704/88 | c/r - Current very strong for the boat
2.12 26.06 | 28/11/88
2.00 19.17 | 02/12/88
Ruguti 4LEBSA | 0.94 - 15/04/88 | cfr
{new) | 4.11 - 14704788 | ¢/r Flood level over 3.00 m. Flood mark Regged.
3 - 4.5 m gauge required
1.93 26.19 | 20/04/88
1.97 29.94 | 26/04/88
1.78 21.08 | 28/04/88
1.25 07.48 | 07/11/88
Thuchi 4LEB7 1.72 = 20/04/88 | c/r - the current was very strong for the boat.
2.00 - 26/04/88 | ¢fr
1.89 - 02/05/88 | c/r
Mara 4EB11 | 0.84 | 11.30 15/04/88
1.91 | 43.32 20/04/88
2.24 | 71.60 26/04/88
2.09 | 62.99 28/04/88
1.39 | 30.86 07/11/88
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Appendix 4.6

PEAK FLOW ANALYSIS AT RGS 4EASG

(1964~ 88 )

PETURK PERIOD (Yeara)
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Appendix 4.6

PLRIOD (Vesrs)

PEAK FLOW ANALYSIS AT RGS 4EB6A
(1962 - 88)
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Appendix 4.6

PﬁAK FLOW ANALYSIS AT RGS 4F8
(1958 -1384 and 1988 )
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Appendix 4.6

PEAK FLOW ANALYSIS AT RGS 4F10

(1360 - 87)
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PEAK FLOW ANALYSIS AT RGS 4F20
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MUTONGA RIVER
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CUMULATIVE FREQUENCIES
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RUGUT! RIVER ‘
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TUNGU RIVER
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MARA RIVER
4EB11
100% WW—H
/a4
80% / //
w 70%
&
5 60%
(8
Ll
e 50%
[¥1]
= / /
-
g 40% //.
2
3
20% (/
10%
O%WMM—A{ R s L N N
- ~0.5 0 0.5 1 1.5 2 2.5 3
LOG MEAN DAILY DISCHARGE (cumec)
o all +  1980s o 1970s A 1960s X 1950s
THINGITHU RIVER
4FO4
100%
90% M
80% ///
i 70% iH
O
& / ﬁ/
Y 60% /
)
[+ 4
r 50% 7
W
3 40% :
)
20% //}1
10% !
0% -G-8 8080 -5 - O e SN EURNS R
2 -1.5 ] -0.5 0 0.5 1 1.5 2
LOG MEAN DAILY DISCHARGE (cumec)

Q ail + 1980s < 1970s a 1960s X 1950s

P

35

...




Appendix 4.6
THANGATHA RIVER
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CUMULATIVE FREQUENCIES

Appendix 4.8
THANANTU RIVER
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NANYUKI RIVER
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TELESWANI RIVER
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TIMAU RIVER
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Appendix 4.6
DISCHARGE ANALYSIS OF TANA RIVER TRIBUTARIES

This Appendix gives a summary of the discharge characteristics of the 10 main
tributaries of the Mutonga and Kathita branches of the Tana River originating in Meru
District.

1. Thuchi River - RGS 4EB7

Thuchi river basically forms the boundary between Embu and Meru districts. It has a
catchment area of 495 kmz2 which is long and narrow.

The river originates from high up in the Mount Kenya forest where rainfall is about 900
mm per year. As the altitude decreases, rainfall increases to about 1800 mm near
Kiamuriuki Forest Guard’s Post and thereafter decreases with altitude to about 750
mm before the confluence with Ruguti river in the semi-arid Kanjuki area. A number
of springs feed the river along the forest edge and just upstream of the new Thuchi-
Nkubu road.

River flow is monitored at two River Gauging Stations (RGSs) namely 4EB4, upstream
of the new Thuchi-Nkubu road bridge and at 4EB7 about 4km downstream of the
Ishiara-Chiokarige road bridge (Main Report, Figure 4.2 and Appendix 4.3).

Water level observations started in October 1956 upto date, and they have been
recorded wholly from manual staff gauges. This means that most of the high water
levels have been missed as these occur mostly at night when the observer is at home.
Due to poor quality of the data collected from 1956-59, these have not been processed
for further analysis.

The RGS site is fairly stable and it has only three rating curve periods. The river is
rated for discharges in the range 0.453 - 32 cumecs, but extrapolations have been
done to cover extreme discharges in the range 0.351 to 228 cumecs.

Daily discharge data for the period 1960 - 1988 have been calculated from which the
lowest flow recorded was 0.351 cumecs on 19/03/71 while the highest was 228
cumecs on 03/12/68 (Table 1).

The river's mean monthly flow is 5.13 cumecs. The daily flow duration analysis
indicates that the river discharge is 0.758 and 1.059 cumecs in 95 and 90 percent of
the times respectively on long term average (Fig. 1 and Table 2).

Annual peak flow analysis shows the river’s 50 and 100 - year floods as 260 and 303
cumecs respectively (Fig. 2).

Other flow characteristics are summarised in Table 2 for the main rivers and Table 3
for tributary streams.
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2. Ruguti River - RGS 4EB6A

Ruguti catchment area is similar in many respects to Thuchi catchment. It has an area
of 368 km? and is also long and narrow.

The river is monitored at two RGSs, 4EBS5 is located upstream of the new Thuchi -
Nkubu road and 4EB6A is just downstream of the Ishiara-Chiokarige road bridge.

Water level observations at RGS 4EBBA started in February 1962 until the present day.
The river bed has been very unstabie as evidenced by the existing seven rating curve
periods.

The river has been rated for discharges between 0.538 and 40 cumecs but discharges
as high as 110 cumecs and as low as 0.258 cumecs have been extrapolated.

Table 1 A Summary of Monthly and Annual Discharge Data on Thuchi River
RGS 4EB7

MINISTRAY OF WATER DEVELOPMENT

Vater Rescurces Assessment Projsct Documentation Section
River: THUCHI RIVER
MONTHLY AND ANNUAL DISCHARGE DATA R.G.S: &EBT
Area : 495 sq km
The flows are in: CUMEC
Days
Daily without
Year Jan Feb Mar Apr Hay Jun dul Aug Sep Oct Nov Dec  Year max min readings
1960 1.66 1.18 3.39 2,27 1.7 1.18  1.99  6.62 3.32 93
1961 1.61 111 3,42 431 8.66 3.81  3.39  3.86 4.56 26.32 59.09 23.12 11.79 87.06 0.69 &7
1962 3.62  3.95 12,75 5.21 3.15 2.74 2.57 3.16  1.93 17
1963 1.64  1.28 1.57 11.96 21.92 11.58 4.97 3.17 1.93 1.55 7.12 8.51 6.46 39.51 0.53 78
1964 5.71  3.08 3.16 11.30 10.08 5.96 3.47 3.29 2.36 3.67 3.96 7.01 5.26 15.51 1.88 79
1965 3.57 2.16 1.64 3.13 470 2.08 1.60 1.58 1.26 1.46 7.90 3.76 2.90 14.83 0.63 87
1966 2.31  1.88 2.50 11.7% 3.00  2.11  2.17  2.15 16.81  4.03 93
1967 2,17 1,33 1,10 4.87 32.77 3.97  3.03 2.95 6.39 15.46 8.97 72
1968 3.57 2.95 6.33 20.31 22.00 10.72 5.1  4.15  2.54 3.09 25.84 44.38 12.61 228.10 1.54 72
1969  6.21 4,09 5.09 2.49 6.82 3,21 2.38 2.51 2.06 2.02 4.31 2.96 3.69 13.20 1.62 62
1970 217 1.5t 1.59 16.55 13.33  4.67 2.79 2.36 2.08 2.49 3,77 2.07 4.62 88.61 0.92 76
1971 1,66 1.42  0.51 3.87 12.66 5.98 3.388 2.19  2.18 3.19  2.42 84
1972 1.9 144 1.67  1.34 3.66  3.33 2.07  1.91 1.87 8.23 22.79 7.5 4.78 S55.44 0.68 73
973 371 195 1,25 2.00  4.79 336 1.78  1.76  1.72  2.16 4.40 2.51 2.62 27.08 0.49 76
1974 1.50  0.99 3.89 14.68 3.29 2.2¢ 4.84 2.79 1.96 1.57 4.35 2.36 3.70 216.00 0.47 76
1975 1.36 0.81 0.71 6.30 4.70 2.91 2.56 2.19 1.63 4.03 3.79 1.70 2.73 40.28 0.48 88
1976 1.23  1.08 0.90 1.55 4.97 1.82  1.65 1.7 3.52 2.29 85
1977 1.57 1,20 1.44 0 5048 12.31 443 2,43 1.9 1.3% 1.37 14.92 6.68 4.60 22.39 0.78 7
1978 3,22 .17  4.68 25.34 22.39 5.26 2.76 1.95 1.4% 3.57 9.18 7.02 7.42 65.23 1.18 ke
1979 4.78  6.21 3.48  5.99 12.92 10.86 3.52 1.93 1.22 1.57 10.25 2.70 5.43 53.26 0.8 87
1980 1.65  1.19  0.80 1.42 5.39 2,18 1.25 1.01 0.88 1,56 6.11 2.81 2.19 18.01 0.54 7
1981 1,30 0.86 2.36 17,06 20.77 7.98 3.32 1.99 1.65 1.73 3.18 101
1982 0.66 0.56 11.80 15.62 7.46 1.82 11.27 28.03 8.19 126
1983 3.13  1.80 1.01 9.45 B8.96 4.47 2.47 1.55 1,16 2.39 6.01 3.05 3.79 108.00 0.65 106
1986 2.2% 1.39  0.75 147 1.18  0.67 0.6% 4,19 . 5.82 2.90 149
1985 1.75  1.42. 2.34 493 4.07 199 1.65 2.80 4.71  2.51 147
1986  1.28 0.96 3.99 9.11 5.39 10.20 200
1987 4.95  1.40 118 2.87  3.40  5.75  2.26 3.02 .65 1,19 4.32  2.26 2.86 30.57 0.49 13
1988  1.33  0.72 1.36 4.57 2.63 2.67 3.53 3.85 12.04 183
Max é.2 6.2 6.3 25.3 32.8 11.6 5.1 4.2 4.6 24.3 59.1 444 12.6 228.1 1.88
Nin 1.23 0.6 0.5%1 1.36 198 0.67  0.69 1.01 9.8 1.19 3.16 1.70  2.19 13.20 0.47
Hean g 2.55 172 2,17 7.89 11.56 5.09 2.95 2.3 1.97 3.87 10.74 6.56 5.14 66.06 0.86

Runoff{mm) 13.8 9.3 1.8 42.7 2.6 27.6 15.9 12.7 10.6 20.9 38.1 35.5 27.8 357.5 4.7
01-Aug-89




Appendix 4.6

Table 2 Summary of Runoff Characteristics (cumecs) - Main Rivers

HMutonga System Kathita System

4LEB7 4LEBGA 4EB1Y LEAG 4F17 4F10 4F20 4FB 4F9 4F18

Thuchi |Ruguti |Mara Mutonga |Thingithu|Kathita |Thanantu|ThangathalUra Rojewero
Catchment Area (km?) 495 368 534 613 303 878 211 210 198 479
Period of record 1960-88 [1962-88 [1967-88 |1964-88 |1965-87 |1960-87 [1979-88 [1958-88 |1958-88|1966-74
Mean monthly flow 5.13 4.84 10.41 11.730] 4.16 13.43 3.34 5.07 5.36 5.64
Minimum flow measured 0.453 0.538 1.529 2.767| 0.468 1.699 0.165; 0.283 0.425 0.530
Minimum flow computed 0.351 0.258 1.85 1.390| 0.141 1.28 0.033; 0.063 0.074 0.620
Minimum mean monthly flow 1.186 1.210 3.2 3.519] 0.80%6 3.159 0.274| 0.417 0.6%58 1.318
Daily flow duration (95%) 0.758 0.794 2.512 3.199| 0.569 2.630 0.166] 0.331 0.484 0.933

(90%) 1.059 1.000 3.020 3.467| 0.733 3.273 0.282| 0.468 0.661 1.096

Maximum flow measured 21.86 39.71 71.60 49.79 | 13.39 306.87 59.69 [128.72 162.23 11.95 |
Maximum flow computed 228.10 | 109.68 | 168.30 | 239.50 {265.30 895.20 54,97 |220.10 147.00 70.25
50-year flood 260 126 202 278 307 970 228 i75
100-year flood 303 145 232 314 352 1150 260 200
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Daily discharge data for the period 1962-88 have been computed and important flow
characteristics are summarised in Table 2. The river shows similar flow characteristics
as Thuchi in terms of daily flow duration but differs in flood flows where Thuchi shows
much higher flows than Ruguti.

3. Mara River - RGS 4EB11

Mara catchment is in the same climatic zone as Ruguti and Thuchi Rivers in which
annual rainfall varies between 750 - 2000 mm. It has an area of about 534 km2. It has
important tributaries like the Nithi river which originates from Mount Kenya forest. This
river is monitored by RGS 4EB1 which is just upstream of the new Thuchi - Nkubu road
bridge.

The Tungu river also rises from Mount Kenya forest and flows near Chuka town. It is
monitored by RGS 4EBS which is located upstream of the new road. The Mara river
itself is formed by South Mara and North Mara rivers. These two are monitored
upstream of the new road by RGSs 4EB2 and 4EB16 respectively. Downstream of the
new road, south Mara is aiso monitored by RGS 4EB15 after its confluence with a
tributary stream. After the confluence of south and north Maras, river Mara is
monitored by RGS 4EB13.

The RGS 4EB11 monitors the whole Mara river system and is located just upstream of
the Ishiara-Chiokarige road bridge. Records on this station started in March 1967 upto
now and the river has a very stable river bed since it has only two rating curve periods.

The station is rated for discharge range 1.529 to 72 cumecs. Computed daily
discharges for the period 1867-88 show that the lowest flow recorded is 1.529 cumecs
on 28 August 1984 while the highest is 168 cumecs in November 1982. The daily flow
duration curve indicates a very reliable and stable normal flow of 3.02 and 2.512
cumecs for 90 and 95 percent of the times respectively. The estimated 50 and 100-
year return period floods are about 220 and 250 cumecs respectively. These are
relatively low flood flows for a catchment area of this size but it could be due to
catchment characteristics and rainfall pattern. Lack of instantaneous peak water levels
from an autographic water level recorder could be a major cause of the relatively low
flood levels.

Thuchi, Ruguti and Mara Rivers are tributaries of the Mutonga river which drains into
the Tana River.

4. Mutonga River - RGS 4EA6

This RGS has a catchment area of 613 km2. The area experiences similar climatic
conditions as the 4EB sub-catchment area.

Mutonga has two important tributaries namely Iraru and Kithenu. The individual rivers
are monitored by RGSs 4EA1 on Mutonga, 4EA2 (closed) on lraru and 4EA3 on
Kithenu. These stations are located upstream of the Igoji-Nkubu road. After the
confluence with Kithenu tributary, Mutonga is monitored by RGS 4EA6 which is just
upstream of the Ishiara - Chiokarige road bridge.
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Water level observations started in January 1864 upto date and these have been made
from manual staff gauges.

The stability of the RGS site is indicated by the presence of only two rating curve
periods one from 15 January 1864 to 3 November 1982 and the other from 4
November 1982 to Date.

The station is rated for discharge range 2.77 to 50 cumecs. Daily discharge data for
the period 1964 - 88 have been computed and the lowest flow recorded is 1.390
cumecs in November 1985 while the highest is 240 cumecs in December 1268.

Analysis of the daily flow duration shows the river to be very stable and reliable giving
a normal flow of 3.467 and 3.199 cumecs for 90 and 95 percent of the times. The 50
and 100-year return period floods estimated at 278 and 314 cumecs respectively are
relatively low for this catchment area and this is due to lack of instantanecus peak
water levels from an autographic water level recorder.

A summary of other flow characteristics is given in Tables 2 and 3 (Page 52).

5. Thingithu River - RGS 4F17

Thingithu catchment area is about 303 km? and experiences annual rainfall in the range
850 mm at Marimanti to over 2000 mm in the forested area of Mount Kenya.

The river is monitored at two RGSs. 4F4 is located a couple of metres upstream of the
Nkubu - Meru road bridge. Just downstream of this RGS is the Nkubu town water
supply intake. Records at this RGS began in September 1952 upto date.

The second RGS is 4F17 which was established in July 1965 and is located a few
metres downstream of the Chiokariga - Marimanti road bridge. It has a stable site and
two rating curve periods.

The station is rated for discharge range 0.468 to 14 cumecs but extrapolations to cover
discharges between 0.141 and 265 cumecs have been made.

Computed daily discharge data for the period 1965-87 shows the lowest flow as 0.141
cumecs recorded in October 1966 and the highest as 265 cumecs recorded in
November 1967.

The 90 and 95 percent duration flows are estimated at 0.733 and 0.569 cumecs
respectively.

Fairly high flood flows have been manually recorded at this station, giving the 50 and
100-year flood estimates as 307 and 352 cumecs respectively.

Downstream of RGS 4F17, Thingithu is a tributary of Kathita River.
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6. Kathita River - RGS 4F10

This has a large catchment area of 878 km? and has its major source deep into Mount
Kenya forest. Rainfall varies from 2000 mm on the slopes of Mount Kenya to 850 mm
in the lower reaches of Marimanti area.

The river has several tributaries feeding it, but only two of these are regularly
monitored. The Mariara tributary is monitored by RGS 4F5 located just downstream
of the Nkubu-Meru road bridge while Kuuru tributary is monitored by RGS 4F25.

After the confluence with Kuuru tributary, the river is monitored at Marimanti by RGS
4F10 established in September 1959.

The river has a stable bed as evidenced by the presence of only two rating curve
periods. It is rated for discharge range 1.7 to 307 cumecs.

Daily discharge data for the period 1960-87 have been computed. The lowest flow
recorded is 1.28 cumecs in September 1987 while the highest flow is 895 cumecs in
November 1967 (manually recorded).

Daily flow duration analysis gives the 90 and 95 percent duration flows as 3.273 and
2.630 cumecs respectively. These are the kind of flows which occur most of the times
and are used for design purposes (Table 2).

Flood flows passing this RGS appear to be very large as the 50 and 100 year flood
estimates are 870 and 1150 cumecs respectively. The annual peak flows do not plot
well on the extreme probability paper and the data could be unreliable. Extreme
caution should therefore be exercised when making use of these data.

7. Thanantu River - RGS 4F20

Thanantu has its source in the Nyambeni Hills where annual rainfall is about 2000 mm.
Inthe upper reaches, its tributary Liutu near Mikinduni town is monitored by RGS 4F37
established in September 1982. After the confluence with Liutu, the river is monitored
by RGS 4F33. In the lower reaches of Tharaka area, the river is monitored at Gatunga
by RGS 4F20. Rainfall in this area is about 800 mm per year.

RGS 4F20 was established in September 1978 and has a catchment area of 211 kmz.
Its river bed is sandy and very unstable. This is indicated by the presence of seven
rating curve periods in a span of about 10 years. The quality of the data is also
affected by this unstability. In spite of this shortcoming, daily discharge data for the
period 1979-88 have been computed.

The lowest flow recorded is 0.083 cumecs in January 1984 while the highest is 55
cumecs in November 1984. This occurrence of extreme flows in the same year is
rather curious particularly for the maximum flow when it is well known that 1584 was
a very dry year.

The estimated 80 and 95 percent duration flows are 0.251 and 0.138 cumecs
respectively. Due to the short period of data record which is also incomplete, fiood
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flow estimates have not been computed.

Downstream of Gatunga, the river joins Kathita which then flows to Tana River.

8. Thangatha River - RGS 4F8

Thangatha has a catchment area of about 210 km2. The river originates from
Nyambeni Hills where annual rainfall is over 2000 mm.

RGS 4F8 in the Tharaka area was established in September 1957. Annual rainfall here
is about 700 mm.

The river has a very unstable bed of sandy soil and this has contributed to the
presence of seven rating curve pericds. Despite this unstability, the quality of the data
here is fairly good.

Although the station is rated for discharges between 0.283 and 129 cumecs,
extrapolations have been made in the range 0.063 to 220 cumecs.

Computed daily discharges for the period 1958-88 give 0.063 cumecs as the lowest
flow recorded in April 1972 and 220 cumecs as the highest flow recorded in November
1961.

The river appears to generate high flood flows of 228 and 260 cumecs for the 50 and
100-year return periods respectively. This could be due to the heavy rainfall storms
which fall in the catchment in the Nyambeni Hills and the steepness of the area.

The river then flows through semi-arid area to the Tana river.

8.  Ura River - RGS 4F9

The catchment area of Ura is about 198 km? and the river originates from Nyambeni
Hills and flows through Maua area where annual rainfall is about 2500 mm.

Ura river is monitored at four RGSs. RGS 4F21 monitors flows of Runkunu tributary
before its confluence with Ura. It was established in October 1977. RGS 4F23
monitors Ura before its confluence with Runkunu while RGS 4F22 monitors the
combined flows of Ura and Runkunu after their confluence. These two RGSs were
established in September 1878 and October 1977 respectively (Appendix 4.3 and Fig.
4.2). RGS 4F9 which is a couple of kiiometres downstream of 4F22 basically measures
the same amount of normal flow as 4F22 less seepage losses.

Ura river forms the boundary between Tharaka Division and Meru National Park.

RGS 4F9 was established in August 1857 and has a fairly stable river bed. It has four
rating curve periods. The station is rated for discharge range 0.425 to 162 cumecs.

Daily discharge data for the period 1958-88 have been calculated giving the lowest
flow as 0.074 cumecs in June 1984 and highest as 147 cumecs in November/-
December 1861.
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The flood flows generated by this catchment area are fairly large and the estimates for
50 and 100-year return periods are 175 and 200 cumecs respectively. As said for
Thangatha river, heavy rainfall storms could be the cause of these high flashy floods.

The river carries a much higher normal flow than Thangatha river most of the times
(Table 2). It drains into the Tana river through Meru National Park.

10. Rojewero River - RGS 4F18

Rojewero river is to be found on the eastern side of Meru District and forms the
boundary between Meru and Isiolo districts in its lower reaches.

The river originates from the south-eastern slopes of Nyambeni Hills where annual
rainfall is about 1700 mm. It has two tributaries, namely the Kindani and Murera.
These were monitored by RGSs 4F35 and 4F14 respectively both of which are closed.
The Murera tributary aiso forms the boundary between Meru and Isiolo districts in its
middle and lower reaches before its confluence with Rojewero.

The Rojewero river system has five RGSs, four of which are closed due to insecurity
from wild animals as a large proportion of the catchment area is in the Meru National
Park.

RGS 4F18 is located in the lower reaches of the main river where annual rainfall is
about 500 mm. It was established in November 1965 and due to lack of a reliable
observer, all the stage observations were recorded wholly from an autographic water
level recorded. Due to recorder operational problems, there are several gaps in the
data record particularly during the rainy season leading to fairly low stages being
recorded in the computerised data. However, from the original data file, a few peak
stages were recorded as follows:

Date H(ft) H{m) Q(cumecs)

13/04/66 | 14.45 | 4.40 88.49
30/06/67 | 16.26 | 4.96 103.56
22/11/68 | 11.68 | 3.56 66.63

Due to lack of flood gauging equipments like the cable ways, all discharge measure-
ments were carried out by wading and as such only low to medium flows were
monitored. Hence the highest flow measured is 11.95 cumecs on 20/02/69, which is
too low for a catchment area of 478 kmz.

RGS 4F18 was closed in September 1974 when it was discovered that the autographic
water level recorder was stolen by vandals.

Daily discharge data for the period 1966-74 have been computed and important flow
characteristics are summarised in Table 2.

Rojewero river joins the Tana just downstream of the Adamson’s Falls.
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Baseflow Hydrographs
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Table 4.1 Estimates of Hydrograph Depletion from Hydrograph Analysis

Typical Recessien

River RGS Area Qo  constant RUN-OFF
km2 cumec after: 30 60 90 180 270 days
HMutonga 4EA 124 363 0.00613 Mm3 €59 157 21.7 3419 4139

mm 9.3 127 175 276 334
Mutonga 4EAGE 624 631 000416 Mm3 154 289 409 69.07 88.43

mm 246 464 656 (BB 142
MNithi 4EB 1 120 199 0.00685 Mm3 466 846 116 17.79 21.15
mm 389 705 963 148 176
Tuchi 4tB4 2 0.008364 Mm3 458 8.15 109 16.08 185
mm 41.3 734 984 145 167
Ruguti 4EBee 368 25 0.006571 Mm3 5.9 108 147 2289 274
mm 16 2972 40 62 74
Tunga 4EB9 60 062 0012778 Mm3 1.36  2.28 291 3833 4125
mm i7 285 36.4 48 52
Thingithu 4F4 303 1.9 000511 Mm3 457 848 118 1932 2404
mm 15.1 25 391 64 79
Thangatha 48 210 2 0.0105 Mm3Z 445 769 10.1 1397 15.49
mm 21.2 366 479 67 74
Ura 4F9 198 2 0013143 Mm3 428 7.17 912 1191 1277
mm 216 362 46.) 60 64

Kathits 4F10 878 6.92 0.005476 Mm3 165 306 425 68449 8429
mm 188 348 484 78 96

Thingithu 4F17 203 19 0.005 Mm3 457 851 11.9 1948 24.32
" mm 15.1 281 393 64 80

Ontulili SBE2 64 032 00209 Mm3 062 095 1.12 1292 1.318
mm 963 148 175 20 21

Teleswani SBES 36 025 000192 Mm3 063 127 .79 3.287 4551
mm 175 34 496 91 126

Liki oBE7 176 1 0.0265 MmZ 179 26 296 3233 3.258
mm 10.2 147 168 18 19

Ewase Ngira SE3 15200 10 0.023711 Mm3 185 277 221 3593 326.38
mm .21 181 2. 2 2
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Mutonga - 4EA]
baseflow hydrographs
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Mutonga - 4EA®G
baseflow hydrographs
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Tuchi - 4EB4
baseflow hydrographs
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Ruguti - 4EB6a
baseflow hydrographs
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Thingithu - 4F4
baseflow hydrographs
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Ura - 4F9
baseflow hydrographs
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Thingithu - 4F17
basefiow hydrographs
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Ontulili - 5BEZ2
baseflow hydrographs
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Teleswani - SBES
baseflow hydrographs
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Liki - SBE7
baseflow hydrographs
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baseflow hydrographs
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Chemical Data Rivers Meru
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Appendix 5.2

SP. NAME OF SPKING LOCATION MAP SHEET  CO-ORDINATES  ALTI- YIELD QUALITY
No NO north east  TUDE E.C. T  pH
1:50.000 0 * 't ¥ M [ /s W'3/HR  taste nS/cm of

_______________________________________________________________________________________________________________________

1 Hicii mikury 108/4 76.19  274.284 fresh 150 14.5

2 Nicii mikury 108/4 fresh 62 17

3 Ruwery |1 108/3 6 03037 3310 2140 41.24  148.464 fresh 50 15

4 Ruwery 2 108/3 0 03537 33 10 2140 incl above incl above fresh 27 14

5 Mukundukundy Ntima 108/3 0 23037 36 40 1840 163.88  589.968 fresh 105 20

6 Mukundukundy Ntima 108/3 G 2 3537 36 40 1845 incl above incl above fresh 100 20.8

7 Mukundukundy Ntima 108/3 0 2 40 37 36 40 1850 incl above incl above fresh 120 19

§ Kathina Abathuguchi 108/3 0 210 37 36 40 1900 0.80 2.880 fresh 100 19

9 Kathita sunvi Abathuguchi 108/3 0 1553735 0 2140 12.80 46.080 fresh 63 20.1

10 Kathita River Abathuguchi 108/3 0 1503735 0 1930 fresh 66 18.5

11 Xathima ka MwendantuNtima 108/3 0 3 0373840 1501 19.28 69.408 fresh 110 22

12 Ht Kenya forest 108/3 0 2 30 37 33 30 2400 "1 1 fresh 40 15.5

13 Ruji rua ngombe Mtkenya forest  108/3 0 2403733 0 1980 0.80 2.880 fresh 72 14.5

14 Hurutu Abathuguchi 108/3 0 0253734 0 1920 2.40 8.640 fresh 100 16.5

15 Githimakia ntegi  Abathuguchi 108/3 0 0103733 0 2010 0.20 0.720 fresh 46 18

16 Xarumanthi | Nkwene 108/3 0 0 53733 0 1720 50.00 180.000 fresh 65 17.§

17 Karumanthi 2 Nkwene 108/3 0 0 03733 5 1720 37.50  135.000 fresh 55 23

18 Murinya Abathuguchi 122/t 0 01537 3345 1980 3.19 11.484 fresh 46 18.5 6.03
19 Mariara Abathuguchi 122/1 0 0303732 0 2340 250.00  900.000 fresh 90 19 7.8
20 Gikoromone Abathuguchi 122/1 0 0 38 37 32 45 2300 102.47  368.892 fresh 100 15.5 §.2
21 fanyoo Abathuguchi 122/1 0 0503738 0 2200 §.63 31.068 fresh 80 18 7.8
22 Ranthungy Abathuguchi 122/t 6 110 37 34 30 1960 64.35 231.660 fresh 105 18.5 7.3
23 Kirathuku U. Abathuguchi 122/1 0 135373350 1980 34.31 123.516 fresh 90 14.5 6.41
24 Kathima ka Muitari Abathuguchi 122/1 0 15537 34 10 1980 incl above incl above fresh 90 14.5 4.41
25 Ciomati U.Abathuguchi 122/1 0 1403734 0 2060 4.99 17.964 fresh 92 15.5 6.6
26 Nkwene/Abath. 122/1 0 2 0373350 2160 none none fresh 90 15 4.53
27 Kagurasa Nkwene 122/1 ¢ 2403736 0 1730 2.79 10.044 fresh 39 20 7.1
28 Karoro | Nkwene 122/1 0 2 4637 35 55 1830 incl above incl above fresh 39 20 7.1
29 Xaroro 2 Nkwene 122/1 0 2483736 0 1830 2 “2 fresh 39 20 7.1
30 Kathiry Nkwene 122/1 0 24837 3555 1840 1.00 3.600 fresh 39 20 7.2
31 Kagurama 2 Nkuwene 122/1 0 24037 36 15 1820 1.70 6.120 fresh 38 22 4.9
32 Gitauga Nkwene 122/1 0 225373527 1920 23.59 84.924 fresh 69 16.5 5.9
33 Kanthungu 2 Nkuene 122/1 0 21837 3555 1860 10.14 36.504 fresh 56 22.5 7.4
34 Kanthungy 3 Nkwene 122/1 0 21537 3555 1860 5.26 18.936 fresh S0 21 7.4
35 Cierende Nkwene 122/1 6 2 36373555 1860 1.00 3.600 fresh 44 22 4.8
34 Kaaare Nkwene 122/1 0 1573735 5 1950 1.00 5.600 fresh 39 18.5 4.8
37 Kamare 2 Nkwene 122/Y 8 1553735 0 1950 1.00 3.600 fresh 40 21.5 4.6
38 Kathambara Nkwene 122/1 0 2503734 0 1900 35.40  127.440 fresh 78 15.5 4.94
39 Kathambara 2 Nkwene 122/1 0 250 37 33 50 1920 incl above incl above fresh 78 15.5 7.51
40 Hkwene 122/1 0 3 0373416 1900 incl.below incl.below fresh 90 14 4.44
41 Kathambara 3 Nkwene 122/t 0 3 0373420 1900 40.48 145.728 fresh 91 14 6.45
42 Marimba Nkwene 1221 0 3203738 0 1980 350.00  1260.000 fresh 94 13.5 6.45
43 Gaciongo Nkwene 122/1 0 345373415 1950 2.00 7.200 fresh 26 18 6.89
44 Kigwandegwa Nkwene 122/1 @ 410373310 2240 1.00 3.600 fresh 78 16.5 4.32
45 above trib. Nkwene 122/1 0 410373320 2040 3.060 10.800 fresh 78 16.5 .32
44 Nkwene 122/1 0 34537 34 45 2040 4.00 14,400 frash 94 14 4.75
47 Kagira Nkwene 122/ 0 4303734 5 2120 fnon non  fresh

48 Ithima thasbara Abogeta 122/1 0 5 5373330 2200 incl.below incl.below fresh 44 14 7.58
49 Ithima thasbara 2 Abogeta 122/1 0 510373330 2210 17.91 64.476 fresh 46 14 7.58
50 Hutiguwa Abogeta 122/1 0 6.03737 0 1700 3.31 11.916 fresh 21.5 21.5 4.4




Appendix 5.2
SP. MAKE OF SPRING DCATION HAP SHEET  CO-ORDINATES  ALTI- YIELD QUALITY
No N egyth gast  TUDE EL. T pH
PERL e Y o T 8 /s W'3/HR  taste nS/ca of
51 Ntora 19/1 0 55037 37 30 1700 incl above incl above fresh 24 19.5 5.1
52 kangereini it 606 537375 1710 1.64 3.744 fresh 60 20 6.33
53 Mugumene i22/1 8 & 5373650 1820 0.16 0.360 fresh 24 20.5 7.04
54 Mathajuea WGeLa 1220 6 6 30 37 36 20 184D 3.97 14.292 fresh 22 20 5.65
55 Gathachu Abogets 122/1 @ £ 3537 3620 1540 incl above incl above fresh 11 21.5 6.28
56 Yagendaspara Abogels 122/1 6 616 37 3543 18% 1.1t 39.996 fresh 18.5 20.5 4.5
57 Kagendagpara 2 Aboyeta 122/t 8 6 5373545 1890 incl above incl above fresh 16.5 22 6.66
58 Abogetla 122/ 80 & 037 36 S0 1790 1.25 4.500 fresh 22 21 6.98
59 Rumuive Abogeta 122/1 0 6 50 37 33 45 2130 8.9 32.25 fresh 60 15 7.3
&0 Trary ] pogets 122/1 0 4 34 37 32 30 2000 510.00  1235.006 fresh 48 12.5 7.5
&1 192/1 0 B 303732 5 2000 516.00  1836.000 fresh 4 15
62 122/0 0 % AQ 37 34 30 %50 1.46 5.256 frash 16 19.5
6 & Biitini 122/1 0 85037 3450 2000 0.20  0.720 fresh 14 19
&4 Hi ?(z 3? uni i22]1 % 4 20 37 38 &0 1580 6.5 3.568 fresh 76 22
8> K { 122/1 G 4 40 37 38 30 1556 0.8% 3.204 fresh 165 23
46 i 22/t 0 45037 38 45 1550 2.54 9.000 fresh 370 23
or 4 122/y 0 55837 3830 1576 5.67 20.417 fresh 50 21
67 fethige 122/8 0 & 83738 § 1630 0.57 2.039 fresh 24 21.9
£9 Hathime Kanyaga 122/ 00 46 8373850 1820 6.33 1.188 fresh 26 23
70 foebokie 198/3 € 350373836 1600 176,10 633.940 fresh 180 17 7.62
71 Kithigense hbngets 122/y 5 7 5373818 1620 1.81 $.514 fresh 12.5 21 §5.685
72 Gakuu dbogeta 12278 & 655 37 38 30 1600 1.81 6.516 Fresh 28 23
73 Muuro Cionkere thogeia 1221 0 & 03738 0 1400 0.30 1.080 fresh 18 15 7.3
74 ferambi Abogeta 122/1 6 7 03738 0 1600 0.60 2,160 fresh 14 18 5.4
5 Kanvwithirio Aboygets i22/8 0 7 5373730 1590 1.12 4.032 fresh 13 21 6.36
76 Banja bbogela 122/1 0 6303737 18 1640 0.45 1.420 fresh 2 21 6.77
77 Gianchege Abegeta 122/1 0 ¢ 4537 37 0 1480 fresh 28 21 6.48
75 Bwor i Abogela 122/t 0 44537 36 50 1460 42.69 153.63¢ fresh 34 18 7.5
' i abogeta 122/1 0 B 0373655 1640 1.7 6.372 fresh 18 18 6.7
Ahogeta 122/1 00 8 1037 36 55 1640 0.48 1.72% fresh 16 18 5.72
Abogeta 12271 0 8 6373730 1640 6.33 1.199 fresh 40 16 6.57
Tgoit 122/ 616 50 37 3% 0 1440 8.50 1.800 fresh 14 22 6.37
Riitini 12210 010 30 37 39 0 1440 115 4 140 fresh 18 21 §5.86
Biitini 122/1 G 1828 37 3% 0 1440 3.81 13.716 fresh 16 21 5.52
Hiitinl 122/1 81616 37 3% 4 1480 1.92 6.912 fresh 18 20 5.7
Hittini 122/1 010 38 37 38 18 1508 4.37 15.737 fresh 16 21 86.52
giitind 122/ 010 40 57 35 30 1516 0.5 2.016 fresk 14 16 5.4
iy ¥iitini 122/1 4 10 40 37 38 10 1530 2.14 7.704 fresh 12 2! 5.4%
69 Kathanj Hiitinl 122/1 9 10 40 37 37 35 1580 1.6} 5.79 fresh 20 21 5.99
53 Gacani Miitind 122/1 0 935373720 1670 1.22 §.406 fresh 13 19 3.6l
91 Thagu/Kauronchoro Hiitimi 122/L 0 930373715 16%0 0.43 1.537 fresh 21 18 6.8
97 fairune Miitini 122/11 68 9 0373758 1710 0.34 1.210 fresh 15 21 4.8
o3 Nywerd Igoji 122/1 010 40 37 37 0 1640 1.56 5.61¢ fresh 20 18 6.19
94 tiacibi Hiitini [22/1 010 53736 & 1770 8.99 3.425 fresh 26 22 6.65
4% Hiongoki Hiitini 122/1 0 935373545 1860 0.73 2.628 fresh 26 18 6.64
%% Tgokini Hiitini 122/ 0 %3537 36 0 1840 4.57 16.452 fresh 34 18 7.4
47 Thinkui Miitint 122/3 0 9203736 0 1840 2.86 10.296 fresh 30 18 7.34
98 Karoko Hiitini 122/1 0 8 40 37 36 50 1520 8.67 0.241 fresh 10 20 5.74
%9 fasuuro Kamugal Hiitini 122/ 0 9 03736 5 1780 0.20 0.726 fresh 12 22 6.5
100 Yasutanganga Biitiai 122/1 6 84037 36 30 1796 0.10 0.360 fresh 32 20 6.68
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SP. NAME OF SPRING LOCATION HAP SHEET  CO-ORDINATES  ALTI- YIELD GUALTITY
Ho NO north east  TUDE EC. T pH
1:30.066 0 ' o ' ™M 8 /s H'3/HR  taste nS/cs of
101 Thagara 2 Miitini 122/1 0 8403736 0 1760 0.41 1.476 fresh 20 25 4.49
102 Kireresa | Miitini 122/1 0 845373530 1800 0.48 1.728 fresh 24 21.5 4.97
103 Kirerema 2 Hiitini 122/1 0 9 0373525 1830 0.38 1.368 fresh 18 19 6.69
104 Mukaragatine Hiitini 122/1 6 9 8373520 1850 1.86 6.696 fresh 24 18 4.86
105 Miitini 122/1 0 9 5373520 1900 0.48 1.728 fresh 20 17 6.3
106 Irigu Hiitini 122/1 0 915373525 1890 §.70 16.920 fresh 20 21.5 4.29
107 Karuma Abogeta 122/1 6 7 0373555 1860 fresh 12 19 5.53
108 Kiburu Abogeta o 122/1 0 710373510 1980 2.21 7.956 fresh 20 16 6.4l
109 Muthanthara Abogeta 122/1 0 8 0373430 1985 63.04  226.944 fresh 56 17 7.71
110 Mangoro- Abogeta 122/1 0 755373440 1980 1.76 6.336 fresh -~ 20 19 4.75
111 Kirunji Kieru Abogeta 122/1 0 7353735 5 1780 8.69 31.284 fresh 5 22 7.52
112 Hutonga river Abogeta 122/1 016 30 37 36 40 1360.00  4896.000 fresh 78 17 7.2
113 Konyo = . Igoji 122/1 011 0373555 1720 315 11.340 fresh 30 23 7.31
114 Hbololo - ¢ Igoji 122/1 011 5373555 1720 §.99 17.964 fresh 30 23 7.2
115 Kabaranya Igoji 122/1 06 11 30 37 36 40 1680 0.26 0.936 fresh 19 21.5 7.31
116 Hara Nene (river) Igoji . 122/1 010 55 37 34 55 220.00  792.000 fresh 98 22 .18
117 MartaManyi 1 (river)Mwimbi 122/1 0 11 453735 10 170.00  612.000 fresh 56 21.5 7.81
118 Gatenderu I - Mwiabi 122/1 012 40 37 37 25 1560 3.54 13.824 fresh 40 24 6.36
119 Gatendery 2 " Mwiabi 1221 014 03737 0 20.00 72.000 fresh = 24 28 4.6
120 Kamugwongo - v Igoji 122/1 0 L1 20 37 38 30 1500-1 7.32 26.352 fresh 14 22 7.1
121 : Igaji 122/1 013 037 38 40 1580 3.69 13.284 fresh . 44 25 4.9
122 Muthanga Mwisbi 122/1 0 13 50 37 37 55 1560 16.32 58.752 fresh 26 24 6.85
123 Kiruruawe Hwimbi 122/1 013 40 37 37 30 1550 34.73  125.028 fresh 24 20 6.42
124 Kasara - Hwiabi 12211 0 14 10 37 36 20 1660 162.43  584.748 fresh 28 20 6.68
- 125 Kiriri - Mwimbi 122/1 014 253737 30 1570 64.80  233.280 fresh 22 21 6.49
© 126 Ganga Kiera 122/1 0 14 4537 40 0 1380 12.74 45.864 fresh - . 24. 23 6.12
127 Kathina - Kiera 122/3 01510 37 39 40 1480 34.73  125.028 fresh 16 26.5 5.64
128 Igogwa . Kiera 122/3 0 15 10 37 39 40 1540 incl above incl above Fresh 12 245 6.52
129 Kamunyeri Kiera 122/3 0 15 10 37 39 40 1435 34.36  123.69 fresh 18 27 .32
130 South Mara {river} fKiera 1223 014403736 5 720.00 . 2592.000 fresh 68 22 8.1%
131 South Mara (river) Mwismbi 122/1 016 03740 0 500.00  1800.000 fresh 100 18 8.18
132 Karigi : “Karingani 122/3 0 16 30 37 39 45 1403 12.37 44.532 fresh 44 23.5 7.16
133 Nithi (river} -Karingani 122/3 017 53739 40 §90.00  3204.000 fresh 80 20 7.18
134 Ntungu {river) Kari./Muthasbi 122/3 018203739 0 470.00  1692.000 fresh 42 21 6.9
135 Ruguti (river) Kari./Muthambi  122/3 021 403737 0 1520.00  5472.000 fresh 60 19 8.00
136-Thuchi (river) Mugumoni 122/3 022503737 0 1110.00  3996.000 fresh 52 20 7.76
137 Gatamathina Chogoria 12211 014 10 37 36 5 1820-2 0.18 0.648 fresh 79-17.5.
138 Kinji/kamugarie Chogoria 122/1 0 14 55 37 36 0 1500-2 0.50 1.814 fresh ; 4
139 Mwithanga Chogoria 122/3 015 10 37 36 5 2100-2 0.14 0.516 fresh 28 19
140 Nduka Chogoria 122/3 616 10 37 37 0 1907 6.07 0.259 fresh 19 21
141 Kandumi Huthambi 12213 0 16 15 37 38 40 1680 1.32 4.752 fresh 30 24
.- 142 fianduse Huthambi 122/3 0 16 10 37 38 45 1785 0.04  0.130 fresh 25.2 25
o 143 Kithery : Huthambi 122/3 017 55 37 39 25 1600-1 6.11 0.389 fresh 38.5 22
- 148 Kurugucha * Karingani 122/3 619 3037 39730 1645 0.04 0.130 fresh 41.8 23.5
- 145 Chikuu Karingani 122/3 019°25°3742 0 1610 8.04 0.130 fresh 48.4 28
146 Naka ' Karingani 122/3 020 537 38 30 1750-1 1.44 5.184 fresh 48.4 27.5
.- 147 Kiogo Ntima 108/3 0 3403739 0 1890 0.04 0.130 fresh 159 20 7.4
o 148 Kunugu ; Ntisa 108/3 0 345737 39 20 1890 0.01 0.052 fresh 158 20 7.8
- 149 gachioge Ntima 108/3 0 35037 39 20 1750 1.47  5.292 fresh 106 25 6.72
150 Kanthokia - Ntina e 108/3 6 3 55 37 39 50 1715 0.01 0.02¢ fres‘h 189 20 6.93




Appendix 5.2

SP. HAME OF SPRING LOCATION HAP SHEET  CO-ORDINATES  ALTI- YIELD QUALTITY
Ne NG north east  TUDE EC. T pH
1:50.6000 ' g * 7 £ 1/s H'3/HR taste nS/ca of
151 Karyrumo Nyaki 108/3 0 4453740 0 1628 0.01 0.052 fresh 150. 22 7.
152 Igeto Nyaki 168/3 6 6 03740 0 1445 0.04 0.130 fresh 325 25 7.3
153 Ntima 108/3 0 355373755 1942 0.13 0.468 fresh 173. 20
154 Kithamara Huthambi 122/3 0 16 1237 40 0 1387 .14 4.114 fresh 23 23
155 Kasukua Huthaasbi 122/3 D16 1037 41 0 1320 L3 4,800 fresh 4 22 5.7
156 ¥anjiasukui Huthaabi 122/3 0161537 41 5 1350 1.60 3.600 fresh 46 23.5 5.8
157 Mbugini Muthasbi 122/3 0 16 40 37 46 30 1330 1.00 3.600 fresh 35 23.5
158 Kinoro Huthambi 122/3 015303738 0 12.00 43.200 fresh 18 19 4.4
159 Kakendi Huthasbi 122/3 0 15 3537 36 30 1610 incl above incl above fresh 16 21 &,
160 Kaadi Huthasbi 122/5 0I5 40 37 36 45 1580 incl above incl above fresh 16 20 .
161 Muraga Huthagbi 122/3 015453735 5 1630 incl above incl above fresh 16 18.5 6.59
162 Ingirita Huthasbi 122/3 0 16 20 37 37 30 1560 0.21 0.752 fresh 18 20.5 5.4
163 Kariai Muthasbi 122/3 016 28 37 37 15 1550 8.2} 0.752 fresh 24 19.5 6.02
164 Yathima ka Ben Muthasbi 122/3 0154537 38 15 1460 0.2¢9 1.059 fresh 24 23 5.2
165 Kithisa kia KangetheMuthambi 122/3 01540 37 38 15 1470 1.00 3.600 fresh 19 24.5 6.2
166 Huthasbi 122/3 0154537 35 10 1480 .50 1.800 fresh 24 24.5 6.09
167 Kiega Huthambi 122/3 0 15 25 37 39 40 1400 9.60 34.560 fresh 17 22.5 5.92
168 Kenywa Huthaabi 122/3 017 253739 S 1417 3.00 10.800 fresh 32 21 6.1
169 Kithambo " Huthzebi 122/3 017 253738 5 1433 1.00 3.600 fresh 26 22 5.06
170 Kathuri Huthasbi 122/3 017 2537 38 30 1433 0.50 1.800 fresh 26 28 5.09
171 Kawaronda Huthasbi 122/3 017 30 37 37 30 1526 1.25 4.500 fresh 24 21 6.02
172 Mitheruy : Huthasbi 122/3 0 17 &6 37 37 15 150 0.27 0.960 fresh 28 21 6.3
173 Kiimby Muthambi - 122/3 017 1537 37 20 1560 0.27 0.960 fresh 22 22 5.16
174 Buwee Muthasbi 122/3 017 30 37 36 40 1580 21.30 76.680 fresh 26 18 6.39
175 Kabwe Huthambi 122/3 0 17 30 37 36 46 1590 incl above incl above fresh 22 18.5 .31
176 Ngurumbacii Karingani 122/3 0 17 35 37 36 20 1585 6.00 21.600 fresh 33 24 .41
177 Gatogo 4 Karingani 122/3 019153738 0 1478 7.00 25.200 fresh 28 20 5.77
178 Gatogo B ¥aringani 122/3 0 19 25 37 37 45 1448 incl above incl above fresh 28 20 5.77
179 Kathina Xa Muchiri Karingani 122/3 019 03738 0 14%4 incl below incl below fresh 26 22 4.01
160 Kaiginyo Karingani 122/3 019 037 37 845 1494 40.00 144,000 fresh 28 21 4.77
181 Kamagogo Karingani 122/3 618153736 5 1576 in 179 in 179 fresh 31 18.5 5.43
182 fariani Karingani 122/3 0 18 30 37 36 50 1574 in 179 in 179 fresh 34 21 5.42
183 Thasia Karingani 122/3 0 18 40 37 36 45 1768 in 179 in 179 fresh 27 18 4.3
184 {abwe 2 Karingani 122/3 019 0373630 1558 in 179 in 179 fresh 19.22.5 6.6
185 Kandaa Kar ingani 122/3 019 537 3635 155 in 179 in 179 fresh 22 21.5 5.42
186 Njwaita Yaringani 122/3 619 45 37 36 10 1400 0.40 1.440 fresh 35 21 6
187 Gankuri Kar ingani 122/3 020 037 3615 1400 8.30 1.080 fresh 24 20 6.21
188 Kanuky Karingani 122/3 02118373715 1.43 5.143 fresh 66 21.5 5.49
189 Nkunu faringani 12213 021 5373630 1524 1.50 5.400 fresh 20 26
190 Wyiri Karingani 122/3 021 30 37 37 25 1494 0.70 2.520 fresh 52 21.5 5.64
191 Irini Karingani 122/3 021 30 37 37 35 1494 3.40 12.240 fresh 34 22 5.5
192 Gakuy Karingani 122/3 0 20 4D 37 38 16 1478 2.40 5.640 fresh 41 21.5 5.6
193 Kathira Karingani 122/3 0 20 35 37 38 40 1433 3.50 12.600 fresh 9 21.5 6.2
194 Kaburyti faringani 122/3 021 0373840 1443 1.50 5.400 fresh 20 22 5.47
195 Kangati Karingani 122/3 0 20 45 37 36 50 1433 1.40 5.040 fresh 35 20.5 6.34
196 Mucuni Hagumoni 122/3 021 037 35 50 1554 3.90 14.040 fresh 40 20.5 6.04
197 Mwirithi Haguamoni 122/3 022 037 36 40 1676 50.80 182.880 fresh 32 17 7.01
198 Gaichianjuri Haguamoni 122/3 022 0373615 1494 2.20 7.920 fresh 35 21 6.15
199 Gacangaga Hagusoni 122/5 022 53736 0 1494 incl below incl below fresh 38 20 6.94
200 Kanthiuthuku Haguaoni 122/3 022153736 5 26.20 94.320 fresh 47 17.5 4.6




Appendix 5.2
SP. NAME OF SPRING LOCATION HAP SHEET  CO-ORDINATES  ALTI YIELD GUALTITY
No NG north east  TUDE EC. T oH
1:50.8000 ' o > " g /s H'3/HR  taste nS/cm ol

201 Kangiria Naguaoni 122/3 0 22 3537 35 45 1494 6.00 21.600 fresh 27 21 .72
202 Gachoka Magumoni 122/3 0 21 50 37 35 45 1500 1.60 5.740 fresh 32 20.5 b
203 Kamaranga Nagumoni 12213 022 1537 37 10 1470 1.10 3.960 fresh 30 22.5 5.37
204 Ndau Hagumoni 122/3 022 30 37 37 50 1417 0.20 0.720 fresh 34 24 5.93
205 Kithiny Hagumoni 122/3 622 1537 37 30 1463 1.60 5.760 fresh 38 21.5 4.14
206 Ntuku Hagumoni 122/3 021303738 0 149 110 3.960 fresh 24 20.5 6.31
207 Kanthuki Hagumoni 122/3 022 5373825 1402 1.10 3.960 fresh 100 19 4.05
208 Kanthata Magumon i 122/3 022103739 0 1402 1.40 5.040 fresh 36 22 5.58
209 siirj Nagumoni 12213 023 03740 0 1341 fon non  fresh 50 25 6.33
210 siri Hagumoni 122/3 023 30 37 41 15 §.40 15.540 fresh 60 23.5 6.85
211 kwamateri Huthambi 122/3 0 17 50 37 40 50 1260 6.60 23.760 fresh 39 19 7.32
212 Kibunu Huthasbi 122/3 017 35 37 40 40 1265 incl above incl above frash 40 20 4.55
213 Gathanji Huthambi 122/3 017 25 37 40 50 1265 incl above incl above fresh 62 20.5 6.86
214 Hbweta Karingani 122/3 0 19 40 37 42 35 1143 0.35 1.263 fresh 60 20 7.22
215 Kionyo Yaringani 122/3 018303740 5 13% 0.08 0.300 fresh 32 21 4.7
216 Nkinduri Karingani 122/3 019 037 40 40 1250 2.30 8.280 fresh S0 22 5.54
217 Kitima Kia Nkara Mwisbi 122/3 013303740 5 1340 6.90 3.240 fresh 20 25 6.14
218 Therera Hwinbi 122/3 013 40 3739 10 1400 4.20 15.120 fresh 22 24.5 .71
219 Kamtu Hwimbi 122/3 0 13 45 37 40 15 6.30 1.060 fresh 29 24 4.57
220 Karidi Hwimbi 122/1 0 14 50 37 40 10 1360 0.70 2.520 fresh 26 19.5 6.24
221 Urongo Mwimbi 122/1 0 14 4537 37 10 1360 0.70 2.520 fresh 22 22 5.42
222 Githima Kia NdunguriMwimbi 122/1 0 14 50 37 40 45 1340 0.90 3.240 fresh 26 20.5 .33
223 Kigogo Huimbi 122/1 0 14 55 37 41 25 1300 1.30 4.680 fresh 29 22 6
224 Gankima Mwimbi 122/3 01530 37 41 40 1311 0.70 2.520 fresh 31 23.5 4.29
225 Mariuko Maingi Huimbi 122/ 0151537 41 20 1311 0.60 2.160 fresh 32 26 7.48
226 fiabarire Hwisbi 122/1 0 14 537 40 50 1325 0.40 1.440 fresh 48 20.5 4.65
227 Irera Muimbi 122/1 0 14 537 4330 1195 2.20 7.920 fresh 32 23 5.59
228 Nguwe Hwimbi 122/1 0125537 41 0 1310 3.50 12.600 fresh 28 23.5 5.5l
229 Iriri Hwimbi 1221 013 037 42 10 1250 0.05 0.180 fresh 22 27.5 4.54
230 Kiriri Mwisbi 122/1 013 037 43 40 1165 0.05 0.180 fresh 4329 6.17
231 Gakobo Huinbi 122/1 012 40 37 43 50 1120 90.70  182.520 fresh 40 24 5.45
232 Kona Hukene Hwimbi 122/1 012 35 37 &1 40 1250 1.10 3.960 fresh 42 23.5 5.46
233 Kaigwa 122/1 0 12 40 37 41 55 1250 incl above incl above fresh 46 28 7.91
234 Kajiil Igoji 122/1 012 3537 39 30 1350 3.40 12.240 fresh 77 20 4.67
238 Kihary Igoji 1221 012 0373955 1330 4.00 14.400 fresh 50 22 5.77
236 Kithima kia Kaguangilgoji 122/1 0 11 3537 39 55 1400 0.60 2.160 fresh 42 22.5 5.09
237 Karuri Igoji 122/1 0 11 25 37 40 45 1340 2.80 10.080 fresh 22 25 ¢.42
238 Uri Igoji 122/1 011 10 37 40 10 1335 2.60 9.360 fresh 44 22 6.94
239 Gicimary Igoji 122/1 0 11 5374115 1300 0.50 1.800 fresh 10 23 .73
240 Mugeco Igoji 122/1 010 5374210 1160 7.80 28.080 fresh 35 24.5 6.78
241 Gatukuya Igoji 122/1 010 1537 42 30 1180 0.50 1.800 fresh 44 24 5.52
242 foru Igoji 122/1 010 3537 42 40 1170 2.50 9.000 fresh 56 23.5 6.34
243 Kianyaruy Igoji 122/1 011 037 4330 1150 2.50 9.000 fresh 37 24.5 4.59
244 Kiury Hiitine 122/1 6 940373950 1320 0.50 1.500 fresh 30 21 7
245 Gakui Miitine 122/1 0 5403739 30 1280 2.40 8.640 fresh 56 21.5 7.15
246 Kinyury Kanyekine 122/1 0 8303740 5 2.60 2.360 fresh 30 23 5.83
247 Karwirwi Kanyekine 122/1 0 735373920 1360 3.30 11.880 fresh 23 21.5 4.7
248 Karuri Kanyekine 122/1 0 7153745 5 1340 8.90 3.240 fresh 37 23 4.98
249 Gataiba Kanyekine 122/1 6 7 4537 4015 1300 0.68 2.430 fresh 34 22 5.67
250 Muuro wa Ntigiri Kanyekine 122/1 0 810 37 40 30 1250 1.50 5.400 fresh 44 23 5.52
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251 Konje

252 fereri

253 Wgonyi

254 Gituma

255 Kiroro

256 Wchigi

257 Mkurune
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264 Kamanda

265 Gakui

266

267 Muguru

268 Gakui

269 Gathima

270 Kauga Nvoni
271 Gakuu

272 Gacogomo
273 Nduthi

274 Kathasba
275 Kauga Nkio
276 Mugusba

277 fauga Hbiti
278 Gakunyi

279 Kenywa

280 Gauku

281 Hjue

262 Nondoni

283 Kaguru {(2)
284 Ngosa

285 Ruguti

286 Karigu

287 Karigu (2)
258 Karugagy
269 Kurune

290 Konyo

291 Mwirangara
292 Tarage

293 Kauruge

2594 Kanyoo

295

296 {auruge (2)
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GUALTITY

EC. T

N'3/HR  taste nS/cm of
8.640 fresh 46 24.5
1.080 fresh 70 22.5
3.086 fresh 46 23
2.880 fresh 60 25.5
14,760 fresh 36 26
21.240 fresh 30 23
2.880 fresh 34 23.5
3.240 fresh 42 23.5
3.086 fresh 52 23.5
1.440 fresh 25 22.5
119.520 fresh 20 22.5
70.200 fresh 55 26.5
1.440 fresh 120 22.5
1.440 fresh 260 25
12.240 fresh 60 21.5
0.720 fresh 580 31
18.360 fresh 150 26.5
§.320 fresh S0 24.5
0.360 fresh 50 22.5
5.400 fresh 47 23
2.880 fresh 62 23
5.400 fresh 90 23
42540 fresh 28 23
4.000 fresh 70 25
£.120 fresh 56 24.5
3.240 fresh 76 27
20.520 fresh 45 25
57.240 fresh 28 23
§.680 fresh 40 23
30.960 fresh 40 19
3.240 fresh 52 19.5
0.726 fresh 22 21
3.240 fresh 52 22
0.411 fresh S0 20
10.080 fresh 33 19
2.880 fresh 38 22
9.360 fresh 18 20
1.080 fresh 640 21
14,760 fresh 30 23
15.840 fresh 100 25
4.680 fresh 76 25
47.520 fresh 86 23
incl above fresh 80 23
1.944 fresh 20 23
B.640 fresh 220 20
9.360 fresh 47 22
43.560 fresh 60 19
150.080 fresh 67 17.5
48.960 fresh 648 19
48.960 fresh 66 19.5
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352 Karinda Ngurue
353 Kithiny

354

355 Kubi

356 Kanji Keru

357 Ntikari

358

35% Koru

360 Kaugz Nooge

361
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363 Kirimba
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QUALITY

E.C.

I

H'3/HR  taste nS/ca o

259.560 frash
207.000 fresh
70.560 fresh
55.800 fresh
85.929 fresh
222,840 fresh
10.800 fresh

incl above fresh

144000 fresh
324.000 fresh
155.520 fresh
466.560 fresh
1735.200 fresh

5.400 fresh
144.000 fresh

1097 Not gauged Not gauged fresh

ALTI- YIELD
TUDE
f /s
2340 2.10
1520 57.5
1450 19.6
1520 15.5
1380 24.7
1320 61.9
1128 3
1126 incl above
1120 40
1126 90
960 43.2
945 129.¢4
1173 482
1204 1.5
1173 46
1057 180
1676 44.2
1750 §1.7
1768 15.8
5650 17.4
1798 50
1618 10.8
1954 23.2
1615 Incl above
1560 15.9
1530 4.2
1500 10.125
1520 Incl below
1540 19.8
1402 8.8
1372 0.4
1353 4.3
1274 2.6
1311 26
1387 8.9
2270 750
2160 230
2150 290
2020 6.1
1045 110
1045 150
1615 “1
1722 20.75
1722 31.72
1707 0.02
1859 32.96
1875 0.05
1859
1629 0.05

648.000 fresh
159.120 fresh
294,120 fresh
56.880 fresh
61.560 fresh
180.000 fresh
38.850 fresh
83.520 fresh

Incl above fresh

57.240 fresh
15.120 fresh
36.450 fresh

Incl below fresh

71.280 fresh
31.680 fresh
1.440 fresh
15.480 fresh
9.360 fresh
93.600 fresh
32.040 fresh
2700.000 frash
826.000 fresh
1044.000 fresh
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396.000 fresh
540.000 fresh
3.6 fresh
74.70 fresh
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118.66 fresh
0.18 fresh
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Appendix 5.2

SP. NAWE OF SPRING LOCATION HAP SHEET  DO-ORBIRATES  ALTI- YIELD QUALITY
G {3 agr th zast  TUBE EC. T pH

80860 ° o YT g I/s H3/HR  taste nS/cm o

300 Farusapyethy tribu.Hkeene 122{1 00 3 15 37 3550 1840 13.60 48.960 fresh 66 19.5

301 Hagwa sbiti Hiwene 122/1 0 25537 3535 1860 9.00 32.400 fresh 50 19

302 Gatabora Kinory 188/ & 3 5373715 1768 17.60 63.360 fresh 159 18B.5

303 Ruroge Linoruy 168/3 0 2403737 15 20.30 73.080 fresh 75 21

304 Huuro jwa Nthoro 188/5 0 230373720 1737 17.40 62.640 fresh 61 21

305 Ruguso Kibirichia i07/4 0 535372930 19.80 71.280 fresh 66 17

Timay 167/4 0 3303726 10 2800 45.60  164.160 fresh 24 10

167/4 0 5553729 ¢ 22.20 79.920 fresh 28.5 17.5

304 Mgare fero Kibirichia 108/3 0 11537 32 30 2286 11.9 42.840 fresh 68 11

g Fibirichia 08/ 6 1 03733 6 225 3.60 12.960 fresh 49 15

Kibirichia 105/3 0 215373215 0.25 8.990 fresh 64 15

Kirua 08/1 015 15 37 32 15 1450 3.90 14,040 fresh 153 21.5

i 8 108/ 0 15 45 37 32 55 14pe 52.60 169.360 fresh 206 25

I 10877 015 10 37 31 45 1440 46.60  167.760 fresh 241 21.5
3 o Springs ] 3 $4/3 6 35 45 37 3B 56 853 31.30 112.680 fresh 1470 31.5 6.§

358 1o Lodge Sp. Isiolc central 24/3 0354037 3715 853 10.00 36.000 fresh 1398 28.5
i6 i [giels F4i3 0 38 30 37 47 20 %022 (.68 2.432 saline 1590 30 8.
347 Shabs Sarova Sp. isiolo cential B4/3 B 3% 45 37 8230 777 8.07 0.263 fresh 1333 29 7.
3ig (zigla 24/ 639 ¢4 5 B3 0.33 1.200 fresh 1443 35 8.1
31y 9443 0 37 55 37 41 30 853 Non Non  fresh 978 30 9.
370 Lewa Spring 07/4 011403726 6 1720 40.70 146.520 fresh 126 20.5 6.4
321 Peie Soring 10778 011 5372525 2400 76.50  275.400 fresh 117 20 7.
322 ] 107/5 019 40 37 24 55 1800 5.70 20.520 fresh 240 25 7.4
323 Engare Ondare s fLaikipia 10774 0 31 8537 20 55 1840 75.50  272.880 fresh 172 21.5 8.
324 18774 & 435 37 17 45 2420 31.00 111.600 fresh 87.5 10 7.
325 iamuthuri 107/ 6 548 37 17 55 2380 7.50 27.000 fresh 99.5 18.5 7.
326 W07/ 0 5463717 48 2380 1.25 4.560 fresh 104 18.5 7.1
327 Kithisa 108/ 0 5 0373715 1737 0.83 3.000 fresh 297 25 7.4
32 10774 01030 37 24 50 1800 11.40 41.040 fresh 378 21 7.4
329 4] 1072f6 8 31037 1855 2520 40.59 145.800 fresh 48 1 7.
336 Tributary iN7f8 0 248035718 30 21.80 78.480 fresh 63 12 7.4
3 i Tributary Tisau W/ 6 356371530 2300 16.30 58.480 fresh 151 20 7.4
ani River 10774 0 335371525 43970 1762.920 fresh 77 18,5 7.
10204 8 4 3371755 2450 28.80 103.680 fresh 48 14 7.3
334 Tigsu river 107/4 0 4 0371725 2420 143.00  514.800 fresh 59 14 7.
335 Kanouoe I EGF/'% ¢ 33637 16 45 2420 90.10 324.360 fresh 90 14 7.4
334 H 0704 0 73037 22 85 2420 1.90 6.840 fresh 100 18 6.4
337 i ”J;’,’f b & 55 37 22 40 2440 Non Non fresh 117 20 6.9
338 Nithztane A Tigau W07/4 G 82837 21 40 2320 2.50 %.000 fresh 124 18 6.9
339 Hithatane § sisiza 167/4 0 8 40 37 21 30 2300 7.00 25.200 fresh 167 18 7.04
340 Husomone Kisima (Timau)  107/4 0 6 45 37 21 45 2300 0.14 0.514 fresh 244 19 7.4
341 Kisisa 107/8 0 8 5372245 2340 0.33 1.200 fresh 127 17.5 6.
342 Kisima 107/4 0 6 55 37 24 40 2420 85.20 306.720 fresh B4 16 7.7
343 Yarobune Yisima 107/4 © 75537 24 40 2300 0.63 2.250 fresh 107 17 7.4
344 Xarunkunku village Kisima 107/4 0 73037 21 45 2380 .03 0.120 fresh 138 18.5 6.4
345 Kardkungu fisima 107/4 0 7 1537 20 55 2380 0.34 1.241 fresh 189 18 7.4
346 Kisima 107/4 6 7 30037 20 30 2340 3.07 0.240 fresh 190 17.5 6.4
347 Tigau 187/4 0 440 37 17 30 2420 1.00 3.600 fresh 194 13 6.9
348 Tigau 107/3 6 340 37 14 15 2260 7.20 25.920 fresh 146 24.5 6.4

349 Tigau 107/3 0 32537 1325 2240 6.83 3.000 fresh 162 23.5
350 Timauy 107/3 0 2 40 37 13 30 2340 7.90 28.440 fresh 53 17 6.9
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SP. RAHE OF SPRING LOCATION HAP SHEET  CO-ORDINATES  ALTI- YIELD QUALITY
No o nor th east  TUDE EC. T pH
1:50.800 0 * "o ' " g 1/s H'3/HR  taste nS/cm of
401 Karuri Muthara 108/4 012 5375116 1935 fresh 40 16.5
402 Kamathinua Huthara 108/4 0 13 14 37 46 57 135 15.49 35.76 fresh 330 22
403 Mwera jwantito Muthara 108/4 0 13 50 37 46 51 135 9.58 34.49 fresh 340 23
404 Gatuamuari Muthara 108/4 0 13 50 37 46 12 1341 2.50 9.00 fresh 375 24
405 Muthara Hospital  Muthara 108/4 012 937 47 20 1478 no 4.4 fresh 150 23.5 _
406 Kamberia Akithi 108/4 012 12 37 46 25 1448 52.43 189.47 fresh 250 21.5 _
407 Kibiini Akithi 108/3 01231374439 0 48.07 173.05 fresh 290 25.5
408 Munyereku Huthara 106/2 D 15 56 37 45 17 0 259.69 934.88 fresh 600 25
409 Kamiriru Muthara 106/2 016 0374521 0 3.36 12.10 saline 630 25.5 _
410 Kathima Hjaingo Muthara 108/2 016 13 37 45 17 0 6.94 24.98 fresh 80 23
411 Akoro Muthara 108/4 0 14 38 37 47 17 1448 0.02 0.07 fresh 780 24.5 _
412 Lanyiry Huthara 108/2 0 16 26 37 46 38 ] 41.55 149.58 fresh 700 27.5 _
413 Nchoro Akithi 108/4 0 10 57 37 48 9 1615 6.77 24.37 fresh 380 26.5
414 Thilitu Muthara 108/4 0 10 57 37 49 13 1492 13.09 47.12 fresh S0 19
415 Hukumbu Muthara 108/4 0 9 3637 4% 16 1615 0.83 2.99 fresh 120 22.5
416 Kiamiowi Muthara 108/8 0 11 0374923 1692 11.04 39.74 fresh 25 20.5
417 Kamaroo Akithi 108/4 0 B 533742 3 1402 62.40  224.64 fresh 180 23.5
418 Kiolu Akithi 108/4 0 7 42 37 48 34 1311 32.41 116.68 fresh 140 24
419 Kathima Hikinduri 106/4 0 9 49 37 50 34 1570 0.59 2.12 fresh 46 22.5
420 Kalinthathara Huthara 108/4 0 11 43 37 48 44 0 54.95 197.82 whitish 300 22
421 Thuria Nuthara 108/4 0 11 43 37 50 14 1798 0.83 2.99 fresh 76 18.5
422 Ndulusa Huthara 108/4 012 18 37 48 41 1476 0.45 1.62 fresh 320 19.5
423 Kariukoakuru Huthara 108/4 0 13 10 37 50 47 1823 1.06 3.82 fresh 60 16
424 Kanoo Muthara 108/4 013503750 5 1753 0.4 1.62 fresh 152 21 .
425 Karindi Ur ingy 108/3 0 7 55 37 43 53 0 0.08 0.29 fresh 440 23.5 _
426 Kunati Uringu 108/4 0 7 6374524 132 0.17 0.61 fresh 190 22.5
427 Kalale Uringu 108/4 0 7 3374537 132 0.08 0.29 fresh 160 22.5
428 Uringu Uringu 108/4 0 74537 49 26 1478 fresh 9 21
429 Luuria Hintunty 108/4 0 94537 41 38 ] 54.09 194.72 fresh 400 24.5 _
430 Kanamburi Hintunty 108/3 0 10 28 37 40 49 0 0.29 1.04 fresh 820 22
431 Kamwere Mikinduri 108/4 011 4375220 1753 86.81 312.52 fresh 156 19
432 fiory Mikinduri 108/4 0101537582 7 1737 20,63 74.27 fresh 32 20.5
433 Kithio Hikinduri 108/4 6 929375125 1554 75.61 272.20 fresh 75 25 .
434 Thiti Mikinduri 108/6 8 9263751 9 1509 28.71 103.36 fresh 720 22
435 Baimau Mikindur i 108/4 0 8 473751 3 1433 79.90 287.64 fresh 130 22 _
436 Karibu Karama 108/4 0 13 56 37 48 31 1600 0.63 2.27 fresh 340 22
437 Wabirithi Karama 108/4 8 13 56 37 48 38 1615 0.60 2.16 fresh 360 20.5 _
438 W'abigwika Karama 108/4 0 13 56 37 48 44 1431 0.42 1.51 fresh 295 22 -
439 Kamunyi Karama 108/4 0 13533748 0 1698 3.00 10.80 fresh 430 21 _
440 Gitundu Karama 188/2 01517375018 1737 fresh 280 18.5
441 Liliaba Liliaba 108/ 0 14 45 37 52 40 2144 0.63 2.27 fresh 92 16 .
442 faboto Liliaba 108/4 0 14 45 37 51 29 2012 8.13 0.47 fresh 210 16 ~
443 Kalibiori Liliaba 106/4 0 14 51 37 52 56 2103 18.52 66.67 fresh 170 16.5 -
444 Mwerususba Liliaba 108/2 015 83753 5 2042 1.20 4.32 fresh 150 19
445 Kathima Ka Kangeta Liliaba 108/2 0 16 23 37 52 53 1859 54.62 196.63 fresh 230 18
446 Mboone Yiegoi 108/4 0 14 25 37 55 18 1844 95.53 343.91 fresh 68 22.5
447 Kanjara Kiegoi 108/4 0 14 12 37 54 26 1905 0.21 0.76 fresh 90 18 -
448 Kaando Kiegol 188/4 0 13 59 37 55 24 199 1.25 4.50 fresh 18 21 -
449 Huthurano Naua 108/2 0 15 56 37 56 35 1631 58.12 209.23 fresh 120 21 7.4
450 Kamaliuy Maua 108/2 016 637 5 29 1646 17.60 63.36 fresh 170 21.5
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§P. NAME OF SPRING LOCATION RAP SHEET ALTI- YIELD QUALITY
o HO HIRAT THBE EC. T
50,080 o ) /s H'3/HR  taste nS/cm ol
451 Huury Haua 10872 0 0 037 & Q1554 fresh 380 18
452 kalui Haua W05/ 2121238 050 1200 fresh 280 21.5
453 Rthambiro Katia %3 014223 22 - 17.88 64.37 fresh 230 23.5
454 Gitwe Haisa 108/2 016 937 5 53 1829 0.69 2.48 fresh 110 21
455 Buathonaro Haua 168/2 €16 63755 44 1676 14.25 51.30 fresh 110 21.5
456 Kalui Haua 108/a 0 14 22 3757 21 1600 fresh 84 19
457 Hwentwa Haua 108/4 0 14 32 37 57 46 1478 0.13 0.47 fresh 230 19.5
458 kandy faua 105/ 0 14 437 5557 1737 0.53 2.99 fresh 27 18.5
459 Ikongolo Karaga 108/4 0 13 27 37 50 47 1829 1.25 §.50 fresh 160 16.5
460 Kamileli Larasa 108/4 0 132337 30 47 1865 1.00 3.60 fresh 115 16.5
46! Eaboto Karaga 168/ 013 40 37 50 37 1829 0.15 0.54 fresh 200 17.5
462 Thangatha Bikinduri 168/4 G 11 26 37 52 27 1707 50.00 180.00 fresh 9 18.5
463 Baiboi Kianjae 108/4 0 929 37 46 12 1452 fresh 236 20
464 Passgea i08/4 0 949 37 46 19 1417 fresh 270 23.5
465 phovg 10674 8 91337 47 30 1402 45.66 164.38 fresh 145 23.5
466 108/ 0 9 3747 39 1402 0.63 2,27 fresh 150 2.25
467 Thauama g4 DL 203752 1 1829 0.28 1.01 fresh 140 18.5
§68 185/4 01128 37 5217 1753 0.38 1.37 fresh 220 1.5
449 Mpakani 1674 0 11 26 37 52 36 1768 fresh 38 19
470 farumanthi 10874 G 10 &1 37 852 24 1722 11.96 43.06 fresh 125 18
471 Tnanga 10Bf4 0 1D 2B 37 52 43 1748 1.2% 4.50 fresh 41 21
472 Thanga 2 168/4 010 18 37 52 53 1722 2.50 9.00 fresh
473 Ruando t 10674 010 5375312 1692 0.13 0.47 fresh 34 19
474 Ruande 2 Hikinduri 108/4 016 5378322 1692 0.63 2.27 fresh 28 18.5
475 Kalimba Hikinduri 106/4 010 5375325 1692 0.14 0.50 fresh
476 ¥ikinduri 108/8 010 237 5328 1492 0.27 0.97 fresh 26 19
477 Huumba Hikinduri 108/ G 10 237 53 3% 1492 1.25 4.50 fresh 40 19
478 Muankaria Hikinduri 168/4 0 555375338 1692 0.17 0.61 fresh 34 20.5
479 Ciaroo Hikinduri 108/4 {110 21 37 54 18 1492 12.73 45.83 fresh 62 15
450 Ciznantha dikinduri 106/4 0 10 28 37 54 13 1499 0.50 1.80 fresh 34 19
481 Cismantha 2 Hikinduri 108/4 0 10 28 37 54 17 1692 0.29 1.04 fresh 34 19.5
452 Ciamantha 3 Hikinduri 10874 010 28 37 54 24 1492 1.43 5.15 fresh 66 19
483 Kirindind Akachin 108/& @ 10 31 37 54 36 1692 27.26 98.14 fresh 52 23
434 kashakia 188/ 0 4 73733 0 fresh _  _
485 Haitha Akachiv 198/4 0 10 1537 55 11 131t 1.43 5.15 fresh 21 21.5
486 Hurings akachiy 108/4 5 10 24 37 55 31 1341 1.92 6.91 fresh 19.6 20.5
487 Hkimene Ak=chiy 108/4 0 10 34 37 56 29 153¢ 1.00 3.60 fresh 22 23.5
485 Akuabwe Akachiy 108/ 0 11 13 37 55 40 1494 §1.87 150.73 fresh _  _
489 Chol bkarniu 0874 G 1117 37 85 34 1524 1.63 5.87 fresh 22 25
490 kanoro Akachiu 108/4 0 11 20 37 55 37 1524 8.86 31.90 fresh _
491 kiiji Akachiu 108/4 0 11 36 37 55 37 1524 6.17 0.61 fresh 45 26
492 Huthara 108/4 011493751 3 1814 62.38 224.57 fresh 160 17
433 Huthara 108/4 011363751 9 1798 2.58 9.00 fresh 80 17
494 Thanantu Huthara 106/4 011 17 37 51 16 1844 25.77 103.57 fresh 56 18
495 Nthungu Akachiu 108/4 0 11 59 37 55 40 1509 38.65 139.14 fresh 90 25
494 Mgine Akachiu 108/4 6 12 38 37 55 44 1354 40.00 144.00 fresh _ 22.5
457 ¥aluri Akachiy 108/& 0 1159 37 57 24 1387 27.83 100.19 fresh _ 23
498 fauamwithu Hikinduri 106/4 0 10 51 37 52 40 1783 50.00 180.00 fresh _ 17.5
459 Ura akachiu 108/4 0 11 56 37 55 31 1494 150.00 540.00 fresh _ 23.5
500 Akachiy 108/ 01212375 6 1494 0.6% 2.48 fresh _

10




SP. NAME OF SPRING
No

501 Kuri

502 Kiriko
503 Hboone 2
504 Hailiya
505 Mailiva 2
506

507 Mwenkugbie
508 Unguru
509 futheo
510 Mugero
511 Mwentangi
512 Kilamba
513 Handeere
514 Ttumpitu
518

516 Kaing'ori
517 Amui

518 Kiiywe
519 ¥ongolo
520 Kioru

521 Mauteri
522 Kariry
523 Kionde
524 Chiantiki
525 Kanthongo
326 Xamwea
527 Bwatherongi
328 Herutano
529

530

531 Kainu

$32 Rujewery
533

534 Gathambi
535 Kalubacia
536 Hambui
537 Huura

538 Huamba
539 Buatho
340 Lare

541 Akui

542 Chiaguma
543 Kalimaria
544 Murera
545 Kanchoradi
546 Njoro ya Kinna
547 Bisanadi
548 Kantheles
549 Yamwana
550 Kieikuu

LOCATION

Akachiu
Akachig
Akachiu
Akachiuy
Akachiu
Akachiu
Akachiu
Akachiu
Akachiu
Akachiu
Akachiu
Akachiu
Akachiu

Akachiu
Akachiu
Akachiu
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Uringy
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Maua
Haua
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Appendix 5.2

GUALTTY
EC. T

H°3/HR  taste nS/cm of

144,00 fresh _  _
180.00 fresh _  _
4,50 fresh _ 22
2.77 fresh _ 22
1.37 fresh _ 22
72.00 fresh 70 26
14.40 fresh 39 22.5
2.02 fresh _
9.00 fresh _ 23
14.40 fresh _ 22.5
4.50 fresh _ 22
7.20 fresh 24

4.50 fresh 22.5
6.80 fresh _ 21.5
0.18 fresh _ 22
2.12 fresh 54 21.5
0.83 fresh 43.8 22
fresh 130 24
2.99 fresh 120 26
0.03 fresh 82.3 21.5
0.72 fresh 87.7 23
72.00 fresh 330 22
0.22 fresh 210 23
10.80 fresh 111 24
72.00 fresh 3%.6 24
36.00 fresh 344 24
108.00 fresh 342 24.5
108.00 fresh 475 25
504.00 fresh 386 25
36.00 fresh 284 26
1044.60 fresh 238 26
1.37 fresh 27 20
5.62 fresh 20.6 19
0.11 fresh 22.2 24.5
fresh 27 21.5
fresh 90.2 19.5
fresh 58.5 21
fresh 127 21.5
fresh 86 21
0.47 fresh 192 21.5
36.00 fresh 174 23
2.81 fresh 244 22
1188.00 fresh 370 25
36.00 fresh 882 32
108.00 fresh 675 30
756.00 fresh 530 26.5
0.58 fresh 15 20
fresh 278 22
fresh 158 18.5

180.00
- 72.00
36.00

7.2
5.85
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Well Tests
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C7925 PUMPTEST

Time-—drawdown graph
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C7925 PUMPTEST
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Time—drawdown with extrapolated stepe
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C7925 PUMPTEST
Specific Drawdown versus Distharge
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C7926 PUMPTEST
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C7927 PUMPTEST

Tirmme —drawdown graph
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C7927 PUMPTEST

Time—drawdown with extrapolated steps
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C7927 PUMPTEST
Specific Drawdown versus Disc harge
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Drinking Water Standards for Kenya




Appendix 5.5 Drinking Water Standards for Kenya

Parameter Unit Acceptable | Permissible
*mg/1 Range Range
pH pH scale 6.5-8.5 6.5-9.2
Colour mg pt/l <15 <30
Turbidity NTU <5 <25
Iron <0.3 <1.0
Manganese <0.1 <G.5
Sodium <200 <200
Aluminium <0.2 <0.2
Total Hardness mg CaCO03/1 | <500 <500
Chloride <250 <600
Fluoride - <1.5 <3
Nitrate T <10 <10
Sulphate <400 <400
Total Susp. Solids None none
108 <1000 <1500
Copper <1.0 <1.5
Zinc <5.0 <15
**B0OD <5
*ECOD <30

After Design Manual for Water Supply in Kenya, MoWD, 1986
* Unless stated otherwise

** Communication with the Head of the Pollution Control Laboratory, MoWD, 1990
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