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APPENDIX 4

DATA CIN HAINFALL, EVAPORATION

AND STREAMFLOW

4.1 [-ist of Rainfall §tations and Bar Graph of Available Records

4.2 List of Evaporation Pan Stations and Bar Graph of Available Records

4.8 List ot Ftiver Gauging Stations (RGS) and Bar Graph oÍ Available Records

4.4 Rainfall Data Summaries and Figures

4.5 Evaporation Data Summaries and Figures

4.6 Streamflow Data Surnmaries and Fígures

4.7 Baseflow Hydrographs

4"8 Chemical Data Rivers Meru
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37 56 13

37 l{ 39

17 s6 19

37 50 50

37 {l 16

3i 38 {8
37 47 ?9

37 20 26

J7 32 ll
373ó 7

89.37,031
89.37,03{
89.57.038
89,37.040
89.37.oil
89,37.0{l
89.37.0{6
89.37.0{7
89. 37 .051

09. 37 ,05§

8?. 37 .051

8t.37.055
89.37.056
89 .37 .057

3718 ó

37 28 {0
37 3l r?
37 38 55

3i 50 59

37 16 36

3736 3

37 33 28

[o data 1955-5ó

llany years uncorplete

No data 1975-9,82-ó

tlo datr l97l-{.83-+

No data 1969,78-9

ilo data 1975-83

Incorplete data l?78-8i

ilo data 1978-9

0nly 1975-6 cooplete

0nly 1975 rerplete

llany grps

Hany gaps

3750 I
17 13 25

37 5{ 3?

37 45 {9

a

89.37.081

0r058
053
0 04ó
01623 17 58 29

37 55 ll
37 30 33

17 33 35

3t 42 23

37 58 16

37 53 25

37 19 ll
38 032
37 50 t7
57 57 34

t75S 0

37 38 {2

061
0 923
0 617
0 328
012t2
0i636
0 i27
02{35
019 0

011 4

018t0
0 358
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RAITTÀLL SÏÀTIOII§ IN IIËRU I}I$ÏRICT

§tation Lccation

89.37.0i7
89.37.098

89.§7.09e

89.37.r00
89. §7. l0{
89.37.103

fanjoo Assistent Chief.s Catp
Ura Eate Heru llational parl

ller and ltinistry 0f later Developent Stations

líeru Technical secondary School
§t. tirito ltired secondary School
[rbu!ine Chief 's 0íÍice
llarurui Prilary school
llarania Forest Station
llgare ildare Farr

Eabori Farr
Íisira Lirited
l{ituntu Location
Xibirichir Chieí's 0ÍÍice
{abaranyeli Forest Euard post

015 9 38

0 t4t 38

t33
r{9

915

b7t

Rerarts

Poor records

Rerarls

llo drta l?ll-9e78-82 :

llo datr 195ó-óó.73-5.79-BJ

llo data 1967-71

§auge still in operation

ilo data 1975-85

llo deta 1973-{.79-85

lio data 1983-4

Iati tude
( l{Erth I

drs

0 358
0t2 ó

0 332
0lt5{
0{7
0li 3

Longi tude
( §ast l
das

Al ti tude
(rl

t677

t{9{
1128

1738

2714

t707

2632

2t0?

t{33
7?87

?r95

Record

Period

37 37 t7
37 t7 23

37 {7 39

37 30 +3

37 26 2t
17 ?l 33

1977-80

1982-

t979-
teTt-
1982-

198{-

B?.38.00ó

89,38.007

37 ?0 55

17 2t 41

37 rr 5ó

17 30 50

s733 2

Longi tude

{ Ërst }

drs
3i 3l sr
371?2

197{-
1980-

Record

Period

1959-

1929-60

1977-

1975-

l98S-

r{0 28t
312A

59?

688

Station Location

0{t
07t
0t0 6

0 535
0 02J

90.37.003

?0. t7.01 I
90.37,0?7

90.37.032

90.37.0i3
Í0.57.03{
90.57.065

t0.37.0óó
90.37.0ií
90.J7.085
90.37 

" 
08à

90. J7.098
90,37. l0?
90.37.106

90.37, I 0B

90. 37, 123

90.37 . i?1

37 38 52

37 4{ l8

137?

l3t l
t 52r

l{63
t3tI
l t53

i l8?
823

1494

1006

IBóO

1ó{6

2l3r
1{ó3

t{02
1707

i 616

I {jj
l4iJ
I 4§3

2ó52

ó{0

l3t I
88{

lti?
r?80

82]
I 585

2073

1250

t9t5-{0
l9lt-
r938-
t939-51

r93t-58
1939-

lr{7-78
l9{7-57
t9{8-
l9t9-
l9{9-
1952-56

I 9{9-
t95{-5'
195{-5ó

l96l
l9ó1-
1968-

1?69-

l9ó9-
1ri0-
l9ó§-
1973-

l97I-
197{-
t974-
t 97{-
§7q-
tgl 4-
197{-

Igoji líission
llujra Catholir ltission
Chogoria Boys itigh Schoo!
Hkubu llission Hospital
l(anyakine Dispensrri
Chuta Chief's 0ffice
líagura Prirary School
Chiokeriga
iltubu Police Station
líitunguu Tree t{ursery
Hathine-Íithurine llairy Co-op. society
íutindxa
llarirba Livestocl Fart
liihugra 0.0's 0fÍice
lluthaobi 0.8's 0fíice
Chogorir Forest Station
fiarrene CoÍlee Research Foundation
St, llrry Igoii Girls Secondary Schooi
lgoji Iaachers ïraining Coltege
Chuta High §chool
Siriron §ate; llt. l(enya l{ational part
llariranti fieteorologicat Station
llchigi Full Prirary school
ïunyai Iree liursery
lianyaline High School
Ignanjau Secondary school
[hiokarige 0.0'g 0ffice
Chogoria Chief's Centre
llionyo 0ispensary
llaongo Di:pensary

La ti tude

{§outh}
drs

0ilti
0 {ti
01341
0{t
0 72b
0l?J9
01328
01627
0 3t?
0 65{
0 529
0l{{3
03b
0215é
0tó27
01{t5
0 026
01130
01018

7?0
t4 26

lb 74

l{ 30

726
270

Al ti tude

ír)

37 37 {0
37{0 l
37 40 l9

90.37

90.37

90.37

?0.37

90.37

90.37

.148

. 150

. l5i
I Èt

. tó0

. 175

90.37. 184

90.37.185

?0.37, r 86

90.3i. t87
90.3/.188
90.37. l8e
?0.17. I 90

U

v

0

0

U

0

n

0

0

0

0

37 55 2{
37 39 50

§7{7 0

37 35 30

37 3ó ?J

37 33 57

37 36 t2
17 Ir 30

37 35 3{
tr7 38 32

37{0 ó

37 tr9 {3
37 38 38

37 l{ 56

37 58 19

J7{0 I
3750 I
37 {0 1?

3742 2

3755il
3i 37 15

37 3{ 39

§7 {J 17

20?
00
9{
123
t0 25
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§tation Losrtion

Latitude
l§outhl
drs
0 023
01910
018 5

01627
02139
0[?58
0tórtr
02136
01121

Longitude

{Eastl
das

Altitude
(rl

1098

1128

13u
110?

ll89
7b2

1098

tr63
83t

lsSi
88t

ltó3
85t
132

1280

ó{0

r00ó

2226

l{?{
lSlt
1982

1555

6lL

Al titude
lrl

2139

27t+
3$0
333{

37?0

{10t

2896

3171

3ri6
tró19

23r8

25tt
2741

3018

Record

Period

Appendlx 4.1

fterarls

t{o data 1978-9180-l'85
l{o drta 1978-80

Poor records

0atr in lleru Forest §tn

ller and íinistry 0l lrter Developrent Stati,ons

?0.37. l9t
90. s7. 19§

?0.37,191
90,37, ti5
90.37.196
90,37.197
90.37. 198

?0.37. t9?
90.37.200
90.Ii,20?
90.37.213
e0.37.2r{
90.37.22t
90.37.230
90.37.2Ir
90.37.2I2
90.37.25&

90.37.237

90.38,010

r0.38.032

TD 5ó9

635

Siriron ïrack

lisira ïracl

LÏ Chogoria Tract

6aitu Cotton and Lint Board Store
Iaanre Dispensary

llagundu Sirls Seeondary §chool

lhrngerime Chief 's Carp

leru 0ispensary
Íanjuti Chief's Carp

llurbuni,Prirary School

Íibugur thief's Carp

llrterl 6irls Centre

Íiaruriuli Fonest §uerd Post
lltatrni Prirarï §chool

Írgunr Frrrers lraining Centre

[eburine ïse Tse Fly Rasearch Station
ïhuchi Earrier
ltgigi Prirary School

[rrur llutonga River
Sacuru Prirary §chool

Ruthurbi Forest Statioo

§atungr Police Post

Tanr 6nnd Falls

lllubu Divisionrl Agrirullure 0Ííice
Íanyetine later §upply

lldegene §econdary §chool

Chuh Forest Station
futonga Iree l{ursery

37 45 5S

37{3 7

37 .{0 {8
37 39 30

37 {2 18

3' {9 58

37{{ I
37 3ó 32

37 {B {0
3755 I
37 47 32

§7 39 {7
37 i2 59

17 §1 ?2

37{til
3] 53 51

37 18 27

37 33 {{

022 2

017{5
050
007
023 {
0rr5r
02228
0 t{4
0 ó18

0 315
0 723
0 {37
019 0

01818

01
00
01
02
03
0{

03
0t
02
03

rrrS
l?7t-
t9r{-
t97t-
197t-

1975-

1975-

1975-

197ö-

197ö-

§17-
1177-

l?72-
l9ó{
ti7'1-
1978-

1987-

r987-

38 019
58 0{8

0 5t2
01318

379

r88

1966-

1956

1970-

t975-
1988-

1988-

l98l-

Loagterr Rainírll Stations on llountain Kenya

Lrtitude
drs

Longitude
d rs

37 3? 3{
57 10 25

17 35 12

37 3ó 26

17 52 23

J5N 3"t 21 ?8

l§H 37 23 +0

los 37 23 27

2S 37 22 22

3730 I
57 28 2{
37 27 q2

37 25 {2

Record

Period
Remrf s

1959-72'ilelsurerents taken

1959-82 3 tires
1959-82 in a yetr
1959-82

1959-82

1959-82

t959-76

t959-7ó
1969-7ó

1969-7ó

t939-
t95r-
1959-

1959-

LI 19

t?
l3
1{

15

1à

1l l{
t3 22

16 {9

17 l8
t80
l8 J9

Sllr 37

3S 37

zrs 37

{0§ 5i
18§ 37

53S 37

l7
18

28

29

22

23

24

ó

LI

0 ll s0§

0 lt lis
0 l0 25§

0 914§

,3



Appendlx 4.1

tt Itlil Itr Itr II l. Irl Itt Ittlttlt
t,I t.1trttrlrrllIt
I
I
I
I

I
I
I
I
!
I.t
I
I
t
I
I

,l
t
It
I
I
f
I,i'I
tItItt.. t. .1.. r. ,. .. r I
I
II
I!
Irl
I
II
I
a
II
II
I,l

,t
aI
I
I
I
II
I
I.-....-.-.-- I

oodotÈ oó{rumvóotooo-,*a,.rtl. i9Í! r\ È È rLo€ G,6 0 .o 0 000 .iÓ| ö óóoó io('oo ooooooc}o(,oc,oooooooo'ar .. .ir.t.r a.. a . . . . , a r rl
È'!È ÈN TSÈÈNÈÈNÈl\Èl\ÍSÍ!NÈÈÈTS I
to lr rí) Ií? rí, tír rrr tír Iír rt rÍr tí Ë,.Èr Íí» r' Írt rrr rt Ër rr r.t 

'í, 
l.i...,,....'..rl

O 6O OO. cÀ 6 (,| ('.(» gr Or Org. o| Oöcr oöcroc. -
@ o (ooo oo (oo(o o o 6 00D (o{o o(oo oo r.

I
Irlt
llrtttltllllltltltlrllll

tltl

I
,
I
I

I
I
I
I

I
I

I
I

I

I

I
t

I
I
Irl

I
I
I
Itt
t
I

It
tt
tt
tt

I
I
t
ll
I
I
I
I
I
lt
lt
lt
I
I
I
I
tllr,r
ll,r
ll
I
I

I
I
t
,
I
I
I
I
I
I
I

I

I
I

I

,
I
t
I
I
I
I
I

I i ll llll ll lltlI . lt tlllt t ltttI 1r tttt rt ltlttI lt tttttt r lltltI tr rtlllí lt tlllr lr ltlllr Ir ltlllr tr tlrrrr rl tltit tt rtrttt tt íttla rí rttltt tt tll| : tl rlttlr tt ltrI r tl rltt I rr ltlI , I tllttllt I tl tltI i I r r t I r I I r lttt i tltlrrrtt it trlr r tlltrrtrtl tr lttI I llllllllll, ll lllr I ttltlltlrt rt ttr I lrtartlttt tt ,,t I ltttltrlrt tl lt
II MrrlttrrrI ILI I | | I I I I I I I l I r II I I lllltrrltt ,rtI l I lllrlttrrr lrrI t I I l I r I I r r r t r,t ll I lrltttrttr tltllI tl I tt rr tttl tttttl I I ltrtt trír rtrttt ll I lllrr rt r tlrtlI tl ] tt, r ltrt ,rttt.I I t tr r lltt ttttI tl I ltrlrrtttt ttttlt I I lllll tttrrtrttt ll I tttlrtllttttttl, rr I tlrttlrtltltrtI r I tttttlltttltrt ll I llrlrlttrrtrr I I tttrtltltttlI rl I I ltttl lr ti

ll I r tttr r.l.l .r I r rt,tttr ltttttl Ittlttlltlttllrttttttlr!ltrt,llttlltttttlttl!ltlltttt

I
I ..
t
I
I
t
ttIttl
tt

I
I
I
I
I
I
I
I
I ......;...
I
t
i
I

N r!,oÈodnr0È Éh Éoed Yoo iv\oÈiÈrrn€ÈgioNt)ló
al (, Q o Q c í d í d É i N ia rr, lí, m n lr r l. Y Y Í) n rt Í', í, r) Í) a É È Éoooooc,ooclooc'oo(,oc»oo!foc}(]ooC)(,o(,oc,ócrc,
:. , ..ít. . . . r. r. . t
í! È Í! È ( T! È À È N È È È íL ÍV È È È I! È È I! Í\ IL N È,L I\ È ÍL Í\ È È È
to r., tÍr Ír rr tír to l) rrr m r» m tír rl r» l.) Ii) $ n) I.» r.r w,l,o !o tt m ta F] ro lo rír rrr m D

I ! . . r , ; a . .ia i t i t o t t t
or .^ o o o qr o è o {» or (,t §r ol (À gr (r. or or ó §\ Íi É g\ (^ (À gt (È g| o! §r (^ o (È
o{o o ro(Doroooo{oo@o o oo o o(o(o{o ó 6o oo{o(oóóóóó

I
I

tttl
I
I
I
IIttlltltll
ltlttttttltlltllllll
Itl
,It
I
I
I
I
I

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I
t

,,5

t
I

I
I
I

I
tI tt
l:I
I t,
I rt
I rl
I rl
I tlr rl
I tt

ttttrltattlrrrttrtrltltttltttttllltltllt,tttlttrlt
I
I
L
I
I
I
I

r r I tttr r I rllI I I rttI I tr lllr I tt lttI t tr ttlr I I lt!I I I ttt
I t lí rrrr r tt rttI I lr ttt

Ír tlttt rtltt ttitt ttt,l lrt
I I lt ttt trttt tttlt tttI I I t rt
tl rllIr rtttt rlltl lllll rrttt ltrtr rtt
It lltl] ttt

I
I
I
I
I
I
I
I
t
I
t

I
I

r ll I Ir lt I lt I tt I Irrtt I rI tt I Ir rl I II tt I rr tt , II tr I lr t, I II tt I Ir tt I tI tt I Ir rt I Il.I I tl ll I II tl r atrtl I ítltt I r

iii'.r

t
I
I
I
I
I
I
I
I
t
t
I
I
I
1

I
I
I
I

lltltltlttr1ttttlta,ltltlllltlllttttit

I
I
I
I
I

t
I
I
I
I
t
I
I
I
I
I
I
I
Í
I
I
I
I
t
i
ï.
t.
I
I
I
t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
t
I
I
I
t
I
I
I
I
I
I

I
,t.l
.l
,l.t
rl
:l
I
I
I
I.l

.t
I
I
.l
t
,l

I
,l
.t]
I
I
I

-l,l
t
:l

'lrl
I
"l,l
II
t
IIt
'l
I
II
I
I

öo
e

t(,
6rI

I
I
.l
.t
rÉ
I
it
:.1,l
,t
I
.t
II
T
I
II
II
I
I
I
I
I
I
II.t
I
I

!
I

(oa
IÈTI9t I

-. ll -r.

c
OL
'el.f, atl.t, ?hz

o
ht

v
r,
N

oo6oo
o

€
ll
r
n
N

o(,
or6r

@

o
Í)
Y
n
N

eoooo
o

€
Í)
tr
r)
(\.

o(,r,
o(À

(o

I
Í,
Y
tít
({

t,()v(no
o

I
Í,
r
1.,

ol

o(,
l.t
o{,r

6

10

Ít
r
t,
ol

(,c!
oIo(r

II
I
I
I
II
II
I
I
I
I
t
II
I
II
t
aII
It
t,
tt
ItI
ItI
aIIt
a

-1

o
E

o
9|o
In

o.

3
B
t
É
z
91-o
Ht-(l
ul
JJ
Lz
(l(
lro
ocoo
tdfi
ILo
()(,
Ë
tJ
È
('/
:(,r
m
t
0-
(E
€(,
I
GË



Appendix 4.1

lltt ,lI ttt,ttttttlltttt. tltttttttt
llIttttttttltttttttttt

I
I
t

I
I
t
I
a

t
I
I
I
,
I

oÈ ó(t|t,t, iÈ,olN oo
ÈÈ .ooÍ'tí, Í4Ír,
oo c)c}.Àot (,ior

!ltttlttItt,t1ttllltltlt
tlltrltt
Itl

I
I
I
,
I
I
,
I
I
I

qq qëqqqËqqsqsqqqqq{qqtqii{!§ïqsilii#ËírHiÍsËsH
..r.r..._;.,;..qq qtqtttqqqqïqttqqqqtqttËÈttÈdíjrÈsirisdÈiÈHÈnÈdBÈ

BB tsBre8BB8B8B8888r8BHtHBB8888Xts8BB888Fir888888rB8

§,

ttl
ttt
ttt
lll

,l
tt

lltltl
ta
tt

I

I
I
t
I

ll Illt
lrt
ttt
trlllt
It

I

I
tt
lt
lt,l
lt
tt
tt
It
tt
ll
lttt
ll
tl
lt
tt
lt
tt
lllrtt

I
I
I
I

I
I
I
I
I,t

ttlt
lt
It
tt
lt
ll
ltt,
ll
tl
,l
lttt
lt
tt
tl
tt
,l
I

I
I
I
I
I
,
I
I
,
I
I
I
I

I
I
t
I
I
I
I
I
I
I
I
I
I
I
t
I
I
I
t

t
I
I
I
I
I
I
I
I
I

tt Ill,
tl Ilt Ilr r
ll Itt Itt Ilt Irt Irt tt, Ilt r

lt ttt ií, ttr IttttlrtltlttItr Ilrtlltrt
lt Itr Itt trl Itr ttlttttttttt,lttt
ttllllttttttttt,ttltttIrÍt1ttttttttt,tltlt

I
I
I
I
I
I
I
I
I
I
I
I
I

I
t
I
I
t
I
I
I
I
,
I
I
I
I
I
t
I
I
I

!t
ll
tttttllttttlttltttl,lttttt
Irtttttlrt,lrtItttIttiIrtttt,rttttlttt
ttttltltllltttltralttilt
I
I
I
I
I
I

I
I
I
t

I
t
I
I
I
t
I
I
I
I
I
t
I
I

I
I

I

I
I
I
I
I
I
t
I
I
I
I
I
I

I
I
I
I
,
t
I
I
I
t
i
I
I
t
I
I
I
I
I

t
I
I

I
I
I
I
I
I

I
I
I
I
I
I
I
t
I
I

lt
,l
tl
ll
lt
tt
lltl
lt
ll
tt
ll,t
tt
lt
tt
lllttt
ttlt
tt
ll
tt

I
,

I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
I

t
I
I
I

I
I
I

I

I
I
I
I
I
I
I
I
I
I

€
rt
Í
r,
N

o
o
(D

€
Íl
f
r,
n,

oo
oo

6

I
§f

I
dil I!rt

Ir,I
INI
Idl
I()('rotool

tpt
aÈt
a6t
Inl
art tr,a
I

N'
Iil
IoorE)aoo|t

-l ot
I

Èl
I€aI

t1 I
art
Ir}I
INI
Ii!
I(forrrgr(l !dl

@

,s
§
Í
tt
N

(f(,
oo

o

I
Í,
!r
n
({

c,!rnC ëIOÓ
o15 {iil.dl
J.o tlt\Èofl lí)mm

xvlz oröo
aolD G,

I
II
t
II
I
I
I
t
a
II
!rOtotoa<
I
aI
I
t
I

o(,
C.l
Or (tr

o

s
t}

oo
or

I
11

o

3d
IJ

t1
(,
L(r
t-

J
Jat!

6c(
o
oca(J
Ll(
lro
oo
g
!J
À
o

(,
t/l

=o.
C((,
G
G
@



Appendix 4.1

I
I
I
I
I
I
I
I

I
I
I

I
I

o(Ym!rrrroÈ(oolt\|Ërrool
íÉdrdddí(\.\|Ní\|ol

I
t
Ili
tl
I
I

lattttttlltttttttttttt1ttt
I
I
I
Ilt
llI

I
I
I
I
t
I
I
I
I
I
I
I

,
I
I
I
I

I

I
I
,

lltt

F
J

a,
cIx

It
LCI a aonO C tr .9.i

Ëro atc tÍ!4,\OO grJO Caaf{ oP'o! t JhutrE

I
I
I
I
I
I
t
I
I
,
t
I
t
I
I
I
I
I
t

I
I

d§orol
6doo
§, líl tt 5l
ct:

I
I
I
It
I
I
I
I
I
I
t
I,
II
a
I
a
I
II
a
II
I
t
I
II
aIIt
atI
I
I
I
It

oc,tr
oo|

o

,o
Í1
ir
r,
N

oö
rà
oroi

o

o
rt
r
n
§.

oe
öa
(ri o

o

ro

L1

o
Ít
Í
aí)

N

0è
(D
oo

&

o
11

r
Ë,

al

Éo
oo

o

o
o
!r
r,
N

o§ooo
lD

o
Í,
r
lr)
(i.

.)o
r»oo

{o

€
l1
!r
n
(\a

ÉOL.ee
o+ro:{aoJ fE6-

tt
I
a
II
I
I
t
I
aI
I
I
I
I
a
t
I
aI
I
t
I
I
I
I
I
I
I
I
t
t
I
I
aI
I
t
I
!t
!,

I
I
I
IIItII
t
I
I
II
I
I
I
tt

ooó
IÍ)

g|

:c
lrJ
E
Z

razo
h(l
t1

J
J
lr
(E
tí
lro
o(
o
tJ
lrl
B
l§o
oo
q
UJL
(9

3o7
v|

È(l
Ë
(,:,

c
(E
o

I

.r}

.aJ
E



Appendix 4.2

List oÍ Evaporation Pan Stations and tsar Graph of Available Hecords



Appendix 4"2

Meteorological and Evaporation Stations in Meru District

Bar Graph Showing Period oÍ Record oÍ Evaporation Stations in Meru
(1945-1sso)

Station
NwSer

lloLlD
(Evap)

Fut I Xeteorotogicat station

Locat i on
Lati tude
dms

00401u
01402u
00502s
0't901 s
01518s
00310N

Longi tr.de
dms

At ti tr.de
(m)

Record
Period

19óó-
1965-

1960-

1985-
1988-
1976-
1988-
19t 8-6t
195?.-76

KI{D

37 38 1A
37 58 18

00506N
00904s

89.37.065
90.37.'160

'132 lileru l,leteorotogicat Station (Kaaga)
108 l,larinnnti lleteorotogicat Station

1616
610

$ö-Ieteorotogicat Statim

90.37.124 67 l,lariene Coffee Research Fourdation 0 00 26 s 37 38 32 '1616

Evaporaticr statioÍrs

89.37.059
90.37.214

156
165
134
164

5

43

Erbori Farm
l,laua Potice Station
Kaguru FarÍners Training Centre
Chuka Forest Station
Tana Grand Fatts
l,leru l.rater Suppty

37 20 55
37 56 19
37 39 47
37 36 26
38 00 48
37 38 15

2652
1646
1463
1 555
488

1 585

lloUD

Stat i on
Nwber

1950 19ó0 1970 1980 1990
5 67 89 0'r 2 3 4 5 67 89 0 1 23 1 5 67 89 0 1 23 4 5 678 9 0 1 23 4' 67 89 0

5

43
67

108
132
134

15ó
161
165

a
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Appendix 4.4

BainÍall Data §ummaries and Flgures

- Surnmary of Rainfall Data Statistics

- Mean Monthly Rainfall Figures

- Annual Rainfall Variations

- Frequency Distribution of Maximum Daily Rainfall
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l,lERU: SUl,lllARY 0F THE t'lAltl DATA FROl'l RAII{FALL STATIONS

llo. of
Totat Raindays

ilwber: 89.37.000 ilERU D.C.,s oFFICE 1910-1971

Jan Feb l,lar Apr llay Jun Jut Àug Sep oct llov Dec

Ilëan 53;9 31 .3 123.2

XofAnnuat,4, 2 I
[o. of Obs. ó0 i 60 59

HsxiÍrum 325.9 226.2 481 .1

líinim"m '.'0.0 .0.0 0.0
Std. Dev. 57.1 46,4 110.8

tar. Coeíf. 1.0ó Í.48 0.90

11.2

1

58

102.6

0.0
15.7
1.40

18.8
1

59

10ï.5
0.0

25.7
1.3ó

2Í16.1 142.9
21 't0

59 59

553.0 382.6
29.2 0.0

119,1 93.?
0.42 0.ó5

9,3
I

59

81.8
0.0

t3.ó
1.45

r0.5
I

59

53.3
0.0

13.7
1.30

236.8
17

59

13Eó

15.2

200.8
0.E5

323.4 145.0

23 t0
59 59

889.5 139.4

9ó.8 0.0
M4;? 1A0.9

ó.as o.zo

1392.6

100

2945.1

799.8
:176.1

Ot27

92

82

38

88

29

89

NurÈer: 89.37.002 ïll,tAu, l{ÀRA}lIÀ tAR!,|

tlean: '39.1 32.6 94.8 152.1 76.8 17.1 2't.5 20.4 16.2 135,1 182.8 101.9
ZofAnnua[ 4 4 11 17 9 2 Z 2 2 15 21 11

No. of obs. ó0 61 61 61 ó1 61 61 ó1 ó0 ó1 61 61

líaxirnm 238.?,204.6 3ó8.3 358.ó 292.6 109.8 1O7.2 127.3 127.3 533.9 493.0 409.8
l,linirn"rn 0.0 0.0 0.0 '0.0 0.0 0.0 0.0 0.0 0.0 12.7 54.4 0.0
Std. Dev. 48.6 38.5 79.7 72.1 &.0 23.9 25.5 26.9 22.5 8ó.3 74.9 A1 -l
Var. Coeff; 1.25 1.18 0.84 0.47 0.85 1.39 1.18 1.32 1.39 0.ó4 0.41 0.80

lrlrmber: 89.37"003 I§IOLO DISTRICT oFFICE

1925- 1985

890.4
100

1783.3
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?39.9
" 0.?7

llean 34.8 36.7 U.O 122.0 32.6
Í of Ànnual 6 6 14 20 5

ilo. of obs. 55 55 56 56 57
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l{inim*m 0.0 0.0 8.4 18.3 0.0
Std. Dev. 31 .0 37,4 5e.6 54.3 33;9
Var. Coeff. 0.89 1.02 0.63 O.44 1.04

4.5
I

56
,48.8

, 0.0
ï0;3
2.2E

4.8
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1102412
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115
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26.O 289|9
1.47 1'.18
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'60ó.ó24 9 100
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385.3 172.7 26.1

24112
47 4' 45

768.9 744.4 305.6
155.8 18.ó 0.0
143.3 136.6 63.Í
0.37 0.79 2.42

11.7
I

44

53.0
0.0

14.1

1.21

iíean: 50.7 39;6,118.3 ?92.1 144.1

1o1 l6nlr6tl;., 4 3 9'21 1I

Irlo. of obs. 37 37 37 37 37

l,laxinr"m 253.81281 .9 472;7'134.9 47A.8

t{inim,nr .0.0 .0.0 ?.4 56.2 2.0
Std. Dev. -53.9 57;9 118.2 118.3 88.7
Var. Coeff. Í.0ó 1.46 1.00 0.41 0.62

Nrmber: 89.37.058 IiERU rORESï STÀTIoN Í948.1985

15.1 223'.3 319.4 130.7 136ó.1

1 16 23 10 100

58 58 58 36

58.9 945.6 1054 385.1 2476.8

0.0 ï5.5 4'.' t2.O 771 .g
14;5 188;7 179.8 97.1 424.3

0.96 0.85 0.56 O;74 0.31

9.2
I

38

95.3
0,0

15.9
1.73

11.9 11.ó
11

38 38

77.7 158.8

0.0 0.0
1,/r;8 25.9
1.25 2.23
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ilERU3 SUilHÀNY. OF THE FíÀI}i DATA rR6! RAI}ÍrÀLL sÏAïIoil§
No. of

Jan Feb Har APr hlay Jun Jut Aug sep oct tlov Dec Totat Raindays
=:==========================================r*--

Nunber: 89.37.040 ONTULILI FORESï STATIOII 1948-'t985

l,lean 2!.7
Í of Anruat 3
No. of Obs. 37
llax i m.rn 119,3

liinimm 0.0
Std. Dev. '30.?
Var. Coeff. l,22

26.8 52.1 150.5

3ó1?
3ó 37 37

98.8 210.0 315.3
0.0 0.0 12.9

I0.2 45.9 70.5
1.13 0;8ó 0.47

7 "',|

2

15

60.ó
0.0

15.3
?.17

28.9
6

I5
91.5
0.0

35.2
1.?2

0-z
0

15

2:8
0.0
0.7

3.74

88

76

45

29

2

13],4 ó0.5 ó5.ó 76.9 
'9.4 

9?..1 113.1 41.9 894.9
15779710135100
37 58 38 38 38 58 38 58

238.2 154.7172.7 215.3 174.8 324.4 290.6.158.0 1375.4
40.ó 0.0 4.6 12.4 0.0 10.7 25.9 1.7 0.0
49-9 57.8 42,6 46.1 38.4 61.2 65.E 40.4 307.9
0.38 0.65 0.ó5 0.60 0"65 0.óó 0.58 0.9ó 0.34

29

NUmber: 89.37-041 LÀRE DIVISIO}IAL AGRICULTURE oFFIcE 1950- 1985

l,lean 59.5 81 .3 187.aí 168.1+ ZT7.g
X of Annuat 3 4 9 22 13

l,lo. of Obs. 31 28 33 30 50
llaxim,rn 41?.,5 429.0 914.? 1036 972.1
l{inirr.rn 0"0 0.0 0.0 70.1 0.0
std. oev. 100.8 127.9 192.5;239.1 233.9
Var. CoefÍ. l.ó9 1.57 I.03 0.51 0.&4

17.8 25.7 24.7
111

30 50 26

96.5 554.8 109.7

0.0 0.0 0.0
27.8 óe.8 32.3
'1.5ó 2.44 1.31

22.2 338.4 164.7 147.5 2115.5
11ó2271A0

27 27 ?7 22

101.1 1333. 1409 826.3 4097.5
0.0 56.9 95.8 0.0 941.3

?9.8 328;7 ,279.4 197.5 9éa.7
t "34 0.97 0.ó0 1.34 0.46

85

I

l,fean 43.2 52.0 194.8 ó10.2
ÍofAnnual 2 ? I 24

llo. of 0bs. 26 Z4 25 27
l,laxim"rn'137.8- 312.9 520.4 1374

llinirxrn 0.0 0.0 0.0 0.0
§td. Dev. 3ó.3 8?.9 170.4 351 .2
Var. Coeff. 0.&4 1.59 0.87 0.58

lilunber: 89.37.059 MAUA POLICE

287.1 45,1 4t.9
1222
?7 ?7 27

902.2 426.1 161.8

54.0 0.0 0.0
189.8 78.8 32.6
0.66 1.75 0.78

STATIO}'I

57.6 44.8 419.? 540.6 Í58.1
2217226

26 ?7 26 27 27

184.3 109.7 1140 ',t216 456.1
0.0 0.0 21.8 200.5 13.0

12..2 50.2 302.1 271.5 111"2
0.75 0.67 A.72 0.50 0.72

1.3 79.? 121.1 65.7
01827ï5

15 15 't5 15

12.1 581 .3 254.5 zm.O
0.0 0.0 0.0 0.0
5.3 10ó.ó 7AJ' 69.1

2.48 1.35 0.58 1-05

1959- 1985

2494.6 109

100

20

4725.3

1323.4

833;3
0.35

1972-1986

451.6
100

879.8
38.0

233,0

0.52

NwÈer: 89.38.001 KIililA SCHEI|E

l{ean i15.2

Í of Ànnuat 3

ilo. of Obs. 15

l4axinrun 98.3
llininr"m 0.0
Std. DÉv. 25.9
Yar. Coeff. 1.70

28.0 104.6

623
15 15

147.1 322.6
0.0 0.0

41.4 102.6

1.48 0-98

0.0 0.3
00

15 15

0;0- 1.8
0.0 0.0
0.0 0.6

?.13

llwber:
;,

llean 53.3 5?:51117.3
I of Annual 4 2 8
No. of obs. 52 52 53
l.laxírrrn 321 .1 ,241 .2 346.2
l,linin"rn 0.0 0.0 0.0
Std. Dev. 62.6 47.7 98.6
Var. Coeff. t.t7 1.47 0"84

90.57.0Í1 l,tuJlrA cATHoLtc ltlssloil

305.7 170.1 t6.3 10.9 15.2 ZO.3

e11211r1
54 55 52 52 51 52

ó03.0 471.2 131.3 109.0',172.7 108.0
27 ,0 0.0 0.0 0.0 0.0 0. 0

í51.6 109.9 Z?.3 17.2 27.0 25.0
0.43 0.ó5 1.56 1.58 1.77 1.23

t9i 5 - 1985

244.2 346.0 13ó. 1 14ó8-0

17 24 9 100

54 56 55

878.1 909.3 562.1 2755.4
54.6 28,9 0.0 761.9

157.4 1r}ó.0 112.5. 417.9
0.ó4 0.48 0.83 0.u8

2
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Appendix 4.4

No. of
Dec ïotat Rairdays

98

Jan Feb Nlrr Apr ilay Jun Jul Aug sep Oct ,{ov

iii.rr':.!:r: fí,.Sf.034 CHUi(À CitlÉf tS 0íf!C§ 1959-1985

!-{ean 49.3 36.8 1;7"8 }84"i' Í6ó.§
Í of Annuat 3 3 2 'à5 '! 1

Ho. of 0b§" ó0 4.3 43 43 t+e

Haximun 3!^3.6 'è57.'t 37-í"7 &1 .3 í+12.?-

l,linirn.rn 0.C .0.3 í+"3 29"0 1?.2

§td. Dev" 65.9 34"4 9ó"6 149.1 100.9

Var. C+efí. 1.29 1.40 0.ïó 0.39 0.61

26.5 e7"& 201.9 12&.7 t1ó.0 1515.0

2213228100
43 42 47. 42 41

99.3 160.4 937.0 e38.5 319.CI 27ï3.7
0-0 $.0 to.o 79.5 11.9 702.6

24.2 33.3 175.7'.157.4 77.4 432.8
0.9r 1 . e1 0.87 0 .46 0.67 0.29

18.? ;ià"6
ta

4? 43

ó3.0 286.6
c.0 0.ii

rlV.7 t É"9

0"97 1.64

33

tiumber; ci0.37.10? llARi,{BA LMSïOCK rÀRlï

37.7 3t2.8 463.1

u1ó2?
'§7 37 37

i45.8 1448" 958.9
0.c ti"7 201.7

54.* 237.1 167.8

0-r2 0.69 0.36

1949-1985

20?..5 2107.A 115

't0 100

37 31

573.7 3896.9
30.7 1168.9

133.2 546.2
0.óó 0.26

i.re Érr 73 ,5 76 "2 181 .8
!,1 eii 'i{l:l:t[ J, 4 ?
.lc. ilr ,f,\s, 17 ;7 Ï7
fi;:xi;r,r;,n §5ó,3 55&,7 5S5.f
FÍir,'i:;'lrl C.0 0.0 l:.5
§tc" r)ev, '{}.A 81 .0 1!4.2
Var- tlo*f i. C"97 1"A;" 0"85

458.8 e3?.3

el lr
5ï 37

7U7,1 605,3
161 .'! 36"9

it"ír.8 1?1 .7
0.li3 0.52

19.1

5ï
f i.5

i:4

19.6
i.03

;).1

I
":,

1ï3.5
0.0

?i7
{ 7ï

?2.1
1

J/

1C8.6

'!9.0

0"8ó

l,lean 30.5 18"ï 7U"f e0e"6 53"S

X of Ànnu;[ 4 3 1C e8 S

l,lo. oÍ Obs. 34 55 34' 35 35

F{axín"n '!lr3.1 19f,I 35§,? fiAï 276.9

l4inimur 0.0 0.0 0.0 0.0 O.C

stc,l,, Dev. 47.6 39,4 87.8 182"? 6à..9

i:rrr. Coeff, 1.5ó 2.1S 1.?6 0.90 1.21

Number: 9S.l*,{i0ó ïHA,qÀKA 0ISPE}ISARY-KIïUI 195?-19%

.i.5 55.3 187,4 82.4 71?.7
182612100

34 35 33 34

80.4 351"3 1008 354.3 ?538.7
0.0 0.0 0.0 0.0 21E.8

15.8 r3.9 187.8 n.6 461.5
3.51 1 "3í+ 'l .00 0.94 0.65

?À
1

35

46.4

0.0
9.4

2.60

0.s
0

3$

3"1

0

34

52.8
0.0

10,ó
3.45

53

?3

'i.3
0.0
0.2

5.83

I
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tv4fAN NIONTHLY RAINFALL ot Stotion No.9O.37 .OB5
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lv'lfAN IMoNTHLY RATNFALL ct Stction No.go. J7.1 55
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MIAN |UONTHLY RAINFALL at Stction No.89.38.OO7
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NIfAN fUCNïHLY RAINF-ALL ct Station
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N/[AN I\IONTHLY RAINFALL ot Stotion No. 89.37 .OOO
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', 
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NIIAN TMONTHLY RAINFALL at Str:tion No. 89.37.O59
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Appondtx 4.4
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ANNLIAL. RAINfALt VARIATION nt.':,tr:1ir:r-r [\j,-i. 89.37 .O19
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Evaporation Data Summaries and Flgures

- Sumrnary of Evaporation Data Statistics

- Mean Monthly Pan Evaporation Figures

- Comparison of Monthly Hainfall and Pan Evaporation
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Appendix 4.5

I{ERU: SUIIII'IARY OF THE IIAIII DAÏA TR$I EVAPORAïION SÏATTO}IS

Annuat
Dec TotatJan Feb l,lar Apr l,íay Jun Jut Aug Sep oct llov

tlmber: 1&

tean g7.O g2.O 130.0 116.5

U of Annual , ]8': '8 11 10

llo.of Obo. I 1 1 2

}laxinrn 97.0 94.0 130.0 12ó.0
ilinim,m 97.0 92.0 130,0 í2ó.0
Std. Dev. 0,0 0-0 i O-0 : 9.5
Var. Coeff. 0.0 0.0. 0.0 90.1

CHUKA FOREST

107.0 85.0 72.0
976
??z

114.0 8ó.0 87.0
114.0 ,8ó.0 87.0

7.0 Í.0 15.0
49.0 1.0 225.s

1988-89

102.5 Í18.0 105.0 8ó.0
91097
21'tl

t10.0 1Í8.0 105.0 86.0
110.0 118.0,105.0 8ó.0

1.5 0.0 0.0 0.0
5ó.5 0.0 0.0 0.0

1985-1989

82.5
7

2

85.0
85.0
2.5
6.3

I 193.5

100

0.0
0.0

l{ean 136.6

Í of Anruat .r,;9

t{o. of Ob". : 4

[axim"m 158.0

l.{inim,rn t í8.0
Std, Dev. 18.4

var. coeff. 0.13

l,lean 1'19.1

% of Anrual I
No. of 0b6., i,113

Irlaxim,rn 140.5

llinim"m 103.1

§td, Dev. 10.4

Var. Coeff. 0.09

llean 126.7
I of Arvruat l 9

llo. of Obs. -r 13

llaxim"m 1é6.4

l,linim,rn 97.3
Std. Oev. Í9.3
Var. Coefí. 0.15

144.6 128.4

10,: 9

41
170.7 146.6

1 15 .0,i 1e0.9
19.8 10.ó
0.14 0.08

141.3

t0
,4

'16ó.6

108.0

22.2
0.16

136.2

9
12

tó3. t
94.2
19.9
0.15

120.0
,E

4

127.3

112.3

5.4
0.04

109.4

I
111

1?2.7
8ó.6
10.7
0.10

125.8
9

4

t40.5
112.5

10.8
0.09

1468.6

100

1438.4

r00

iluÈer: 15ó E}iBORI FAR}I

t24.8 102.0 94.4 101.2

9 7 :$ 7

'4 5 5 5

148.0 11ó.E 118.6 119.4

107.0 8ó.1 82.0 E8"4

15.7 10.6',t5.5 10.5
0.15 0.10 0.14 0.10

123.0 126.6

89
53

170.2 135.9

100.0 116.0

21.9 8.?
0.20 0.0ó

llwber: 89.!7.065 (132) ilERu Í.tEIEoRoLOctcÀL sTATtolt (TAAGA) 19ö-1989

123.6

I
13

154.2

95.5
15.9
0.'t3

't54.2

11

12

189.5

121.9

22.1

0.14

143.6 116.2 113.7 97.6
10887
13 14 13 12

1n.8 15A.9 131.ó 135.9
124.7 91.7 97.8 72.6
14.0 15.5 9.0 19.f,
0.10 0.13 0.08 0.20

101.1 118.7 136.7

7810
13 13 11

131.1 159.0 170.2

80.0 90.4 90.7
r5.4, 18.6 23.8
0;í5 0. t6 0.17

104.6

7

í3
124.?

87.1 ,l

11.1:
0.lt'

NwÈer: 90.37.214 (134) KAGURU FARIER,S TRÀI[t]lc CE]|IRE 19?6-19A9

o

Í48.5
10

13

176.8

t 11.5
18. t
0"12

119.1

8

12

156.7

74.4
26.1
o.2z

136.8

I
z8

203.?.

95.5
?1.4
0" 1ó

113.1

I
13

158.5

72.4
20.3
0. 18

102.4

7

14

145.5

63.8
,21.1

0.2r

111 .0
7

50

165. I
ï3.tt
20.5
0. 18

14s.5

10

12

1ó8. r

114.4
í5.9
0.11

99.9
7

't4

121.4

83.ó
12.5
0.13

r 13.3

8

14

143.0

89.6
17.7
0.16

112.2 121.8

78
30 29

158.0 162.r
77.2 92.7
20.5 17.5
0.18 0.14

148.2 111.3 110.4 1474.7

1087100
13 12 12

18ó.7 149.6 174.5

8ó.1 80.3 92.2
?9.8 17.9 20.9
0.20 0.16 0.19

Nunber: 90.37.'l?4 (67) ilARIEIIE COFTEE RESEARCH FO.TNDAïION 19óO-1989

tlean 131.5

I of Ànnual 8

Io. of Ob§. 28

llaxiÍrrn 1(6.4
llininrn 100.1

§td. Oev. 17.7
Var. Coeff. 0.13

141.0

9

27

17ï.'
107.4

16.1

0. Í3

156.8

10

29

192.3

121.2

19.9
0.11

129.5

I
ZT

183.4

100.3
19.2

0.15

155.0

l0
28

187.5

120.1

16.9
0.1Í

174.0

t't
26

2éÉ.5

127.5

?8.5
0.16

130.0

I
25

189.2

105.6
20. I
0.15

121.2

7

26

157.2

84.8
16.9
0. 14

162s.9

100
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ilERU: SUMi]IARY OF TIIE I.íAIN DATA TRO{ EVAPORATIO}I §TÀÏIO},S

Jón Feb llar Apr Mey Jun Jut Àug Sep Oct t{ov

Annuat

oec Totat

ilmber: 90.37.160 (1CI8) I|IARIfiAIIïI }|EïEoROLOGICAL STAïIil 19ó5-1989

líean 179.4

I of Annual 8

l{o. of Obs. 23

llaxim.m 241 .6
l,linírr"m 1.?O.4

Std. Dev. 31 .2
Var. Coeff.0,'17

r89.3
a

24

249.4
r03.9
37.1
0.20

?17,3
I

?4

?61.4
135.4

5ó.5
4.17

1n., 172"3 17?.6 1%.7 210.6 ?45.6 252.5

87789r111
?3 25 74 25 24 22 2?

U+8.9 258.3 249.4 221.0 240.5 302.5 327.4
í32,1 132.3 130.3 't49.9 170.4 168.',t 187.2

35.0 30.8 2r.9 20.8 20.2 ?9.7 34.2
0.18 0.18 0.15 0.11 0.10 0.1? 0.14

170.0

7

21

203.5

143.5

17.7
0. t0

151.4

7

21

17ó.0

119.9
15.5
0.10

2327.2

Í00

l{uöer: 165 }IAUA POLICÉ STATIOI{ 't988- 1989

l,lean 100.0

I oÍ Anruat 8

No. of Obs. 1

l4axisr,rn 100.0

I'li nirura 100.0

Std. DeY. 0.0
Var" Coeff. 0.0

99.0 116.0

89
11

99.0 11ó.0

99.0 116.0

0.c 0.0
0.0 0.0

95.5
8

?

9ó.0
95.0
0.5
0.3

106.5

9

2

109.0

104.0
,<
ó.3

102.0

I
2

103.0

101 -0
Í.0
1.0

90.5
7

?

92.4
89.0

1.5
e.3

I 17.0
9

1

117.0

I 17.0
0.0
0.0

I 14.0
9

2

122.0

10ó.0

8.0
&.0

I 28.0
10

t
128"0

128.0

0.0
0.0

90.0 94.0
8

1

94.0
94.0
0.0
0.0

1252.5

1007

1

90.0
90.0
0.0
0.0

0.0
0.0

l{ nber: 43 I.IERU IJATER SUPPLY 1952-1976

Ilean 124.1

Í of Annuat 8

llo. of 0bs. ?2

lileximrn 169.4

l{ininx,m 95.3
Std. DeY. 1ó.ó
Var. Coeff.0.13

130.6 141.4

910
23 23

187.5 185.2

94.5 99.8
19.7 Í8.3
0.15 0.15

12U.5 lzl .3 104.9 100.6 t(b.3
887?7

z2 ?? 21 22 ZZ

162.3 2í?.2 205.5 138.2 138.4

82.8 W.8 73.4 57.9 75.9
?0.7 37.3 28.1 20.8 11.2
0.17 0.31 0.27 0.21 0.14

137.5 150.6 111.9

9108
23 ?4 21

169.7 207.5 221.7
103.9 120.9 §.6
16.6 19.3 30.0
0.12 0.13 0.27

109.6

7

23

141.7

8ó.1
15.3
0.14

1161.2

100

l{urÈer: 5 TANA GRAIID FALLS 1948-1964

l,lean 197.4

I of Ànnuat I
llo. of Obe. 1?

l{axim.rtt 297.7
tliním.rn 112.3

Std. Oev. 59.2
Var. Coeff. 0.30

219.6
9

ï5
295. I
1ó5.1

3ó.3
0.17

232.4

,9
14

3"t1.2

152.1

48. ï
0.21

183.5

7

14

23ó.0
1 14.ó
3r.7
0.17

203.9
I

14

296.?
153.4

44.2
0.22

21?,.2

I
16

309.9
150.9

46.3
0.22

z?,1"1

I
15

?69.2

172.2

32.3
0. t5

258.8 250.1 252.5 Í88.0
910107
15 15 14 15

305.8 298.2 !16.2 272.8
167.1 16r.6 171.1 1?9.0

38"4 4e.0 11.4 39.3
0.16 0.17 0.1ó 0.21

159.ó

6

13

?44,4
121.2

34.6
0.22

2559.'-|

100

a

a

2
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Mean Monthly Pan Evaporation Pattern
Maua Policc 09.37.059 {1988-891
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EVAPORATION * ALTITUDE CORRELATION
líoru Dietrht
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MEAN MONTHLY PAN EVAPORATION
Mcru Distrht

E
E

=0

8
o.

t!
2
À

300

280

260

2§
220

200

l8O

EO

r40

120

p0

80

60

,m
:n

o

.,1 ti i
Mar .Apr May .hn Jul Aug Scp

N\ EIvIBORI .. T7Z MERU

Oct Nov 'Dcc

N MARENEV-V MARhtAltrt

,Megn Monthly,Pan Evaporation Paltern
260.00

: 240.00

220.00

200.oo

180.00

80.00

r40.00

r20.00

t00.o0

i eo.oo

, eo.oo

i 4O.OO

20.fl,

i .o.o0

:: j,,

Emb,griFarm W'D.No. 281 [96$€9]

E
s
.E
tí
bÀ
t0

lII
E
É
À

,..hn Jul

Monthr

, .rlan , Fcb Mar Apr May

5

Aug Scp Ocl Nov Dcc



Appendlx 4.5

Mean Mmnthly Pan Evaporation Pattern
Marimanli Mct Station SO.37.180ff§5-8S
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Marlnanli Mct 9O,37.t60
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Maua D.O" 89.37.059
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Embori Farm WDJ{O.28t

E

§

EO

t50

lto

130

ta
Ío

loo

90

80

70

60

50

'tO

30

N
Jan Fó Mar Apr May ..hrn Jul Aug Scp Ool Nov Dcc

Marinanli [&t 90.37.160

2

I
C
Tè

2go

260

2n
2X)

200

a0

Éo

t40

t0
no

80

80

'lO

m

0

Jan fcb Mar Apr May &n Jul Aug Scp Oct Nov Dca

9

tr Roinf qll

+ Evoporot ion

B Roinlqll

f Evoporotíon



B RsinÍsll
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Maru Met 8S.37.065
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StreamÍlow Data Summaries and Figures

- Monthly and Annual Discharge Data

- Peak Flow Measurements by WRAP

- Frequency Distributions of Annual Peak Flows

- Frequency Distributions of Daily Flows

- Discharge Analysis of Tana River Tributaries
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Appenclix 4.6

MINISTHY OF WATER DEVELOPMENT
l,ater Resources AssessÍnent P!-oject Documentation Section

IíOHïHLY AND ANI{UAL OISCHARGE DATA

River: HUToNG,À RIVER

R.6^S:4EA1

A.ea : 1?4 sq km

ïhe flows are in: CUHEC

Days

Dai ly r{i thout
Year Jan FeF líar Apr Hày Jun Jut Aug sep oct Nov Dec year màx min readings

====:===:==:=======3=:===:====:==r==:===E==:=!===;=======::::.::==a:===i======:=:===

1952

1953

1954

1 955

1956

1957

1958

1 959

1 9ó0

1 9ó1

196?

1963

1961

1965

19óó

1967

19(À

1 969

1970

1971

197?

1973

1971

1975

1976

19n
1978

1979

1 980

1981

1982

1 983

1 981

1985

1 98ó

1987

1 988

2.15
2.9?
3 .93

2.93
6.12
3.96
3.29
1.12
5.79
?.81

5.5 r
t,.01

2. 08

2 .39
3.ó9
1.O(,

3.05
t "91
2.?7
3. r9
2.11

?.8?
3.18

1.77
1.82
2.31
2.99
?.57
5.6?
3. 18

2.83
3.93
3.91

z.r7
3 .59
2.82
2.10
t .94

3. a0

1.16
2.17
1.óó

1.96
2.31
1 .90
2.29
3.63
1.70

1.75

1 .55

1.91

?.27
2. 08

1,.72

3.10
3. Í8
4.14
3"11

2.77
5.88
2.t 2

2 .83

1 .71

6.12
t .23

1.5ó

1.73
1.91

2.10
2.?O

3.03
1.Í36

17.37

5 .65

10.26

ó.3ó
1.8?

7.15
5 -71

5 .25

2.08

4 .05

3.87
3.17
7.81

4.05
5.71
1.67
5 .4ó
5.30
1.51

11.20

10.66
3 .53

7.65

1.99
1?.10

3. ó3

7 -89
3.31

?.1.5

3.07
6.54
,.78
6.17

12.72

27,52
11.?1

8"7?
15.93

9.38
9.08
5.52

13.ó1

10.1a

7.11

6.07

7.28
8.72
3.7t,
9.50
6.96

12.53

5.8ó
5 .02
9.63
9.40

10.43

ó.55
4,75
6.O?

11.46

9.93
5.41

6.71
4.91
1.21

3.35
1.61
lr.8?

9.60
15 .06
25 .55

z?.59
15.89
16.Tt
16.8t,

15 .55
1.97

16.71

ï 3.04
7.19
5,9t

3.16
3 .88
2.78
4. 10

3.90
4,92
3.79
3.U,
4.83
4.01
4.91

3.42
2.77
3.08
3.97
1.87
3.3ó
3.59
5.00
3.?9
2.75

2.85
3 .3ó
6.34
6.30

Í I.99
17.36

7.96
8.00

I6.20
6.81

4.11
10,10
7.95
7.72
?.6t,

2.63
?.06
2.93

?.59
3.93
3.13
3.00
4.2t,
3.26
5.51

?.61

2.26
?.32

1.7t,
2.77
2.65
2.27
2.3s

2. r5

?.95
2-87
t.72
1.61
8,65
9.7t,

5.91

5.12
9.3S

,.t 7

4.28
7.36
6.19
5.77
2.02

1.80
2.37
2.11
3.37
2.87

?.72
1,16
2.76
2.98
?.39
2.03
í.8ó

?.98
2.13

2.31

I .96
1.99

2.1?
2.55

3.98
3.9t-
7.59

ó.90
5.88
5 .20

7.71

5 .03

4 ,08

6.t 7

s.11

5,71
1.81

ó.87

1.56

1 .61

2.87
2.68
?.19
4.1A
2.53
?-51
1.8ó
1.60
1.70

?.39
2. 08

1 .90

2.01
1-73
2.?1
Z.t 1

3.51
3.16
8.59
6.1A

5.21
5.07
7.08

1-79

1.06
5.8ó
5.2t,
5, 19

1 .79

2.71
L.7t,

2.17
5.ó1

3 .58
3. r8
2.51
3 .59

26.27
3 .13
?.Tt
3.74
r .90

5.75
I .39
3 .03

2.53

1.97

5 .81

2.36
3.25
5 "52
5.21
3"73

14.55

1 1.09

7.65
13.14

ó. 00

t0.18
7.00
5.95
5.17
?.14

1.03
29. 08

t .59
5 .20
5.78
ó.33
ó- 78

ó. 5ó

8.9ó
t,6,gg

3 .30
4.77
5 .33
4,6t,

15,41

17, 05

1?.16

7.39

3 "71
1?.27
1"46

8. 78

7.81

1?.62
15.5I
15. ó8

1Z "36
15.67

11.14

1 ó.55
8.79
9.87
8.59
1.68

2.98
6.97
ó.0 r

3.68
3.88

11.34

5 .89
4.92
5.62
9.98
3"s2
7.53

13.45

2"67
3.4ó
7.13

9.71
6.73
2-37
3 .00
1.1r8

?.99
I .09
4 .83

7.9?
1?.17
8. ó8

8.35
14.25
'10 .39

10.9ó

10.26

6.?3
3 .90

I .19
5 .50

3 .94

1.13
10. ó9

4.15
t,.91

5.?.6

2 .95

4.5'l

3.T3
2.69
3. 70

32.18
39.18
22.51

30 .32

t 1 ó.ó0
1 7.55
37.A6
l,t .58

8. ó2

75.ó8

25.ó3
1ó.4I

31.40

1.12
,n
2.39
2.28
3.62
2. 28

2.?4
1.t2
1.35

1.?6

261

116

96

ór

87

89

79
aa

67

6?

ó1

o?

66

69

66

112

70

67

89

12

23

59

62

21

34

70

1ó

t,6

10

?o

29

30
EI

3.07 t7"?7 1./,5

6.?1 30.32
1.09 22-36

2. 13

1 .82

1.40
l -Í{,

1.íi0

ó.5í.
r 5.24
6-67

7.03
7.18

8.37
7.10
6.37
6.29
6.19

2.50

13.29

6. r0
6.?6
5 .48
7.27
5.0ó
ó.09
5.66
5.53
r.99

9.03 28.13 1.s3

8.03 31.40
ó.8ó 3r.60

7. 65

6.33
3.15

28.32
17.11

10.42

1 -77
1.90
1.ó0

4 .60

3.88

Hax 15.2

l{in 1.91

Hean 1..70

Runoff(írÍn) 101.6

13.3
1.6ó
t .87
83.5

17.1
1.55

1.09
88.1

27;5
2.15
7.70

166.3

25.6
3 .35

9.60
207.3

17.1
?.61
5 .50

118.7

9.7
2.OZ

4.11
88. B

1.80
3. ó8

79.5

al

1 .56
3 .55

76.8

26.3
1.90
5.84

1Zó.1

./.7.0

10.67
230.5

2.37
6.78

116.5

4 .90

1.26

2.50
53. 9

11.2 10.7 11ó.6

?,69 8.62
5.22 33.91

11?..7 ï32.1
ló' J an- YU

1



Appendix 4.6

MINISTRY OF WATER DEVELOPMENT
uàter Resources Assessment Project Doc§rentation section

I4ONÏHtY AI{O AI{I{UAL

Íhe ÍloHs are in:

D I SCHARGE

Ct l.lÉC

DATA

River: KITHENU RIVER

R.G.S:4EA]
Area : 44 sq km

Year Jan teb l{ar Apr fiày Jun Jut Aug SeP oct }lov oec Year

Daity
ínax min

D ays

H i thout
read i ngs

1 952

i css

1954

1 955

1 95ó

1957

1958

1959

í9ó0

1 9óÍ

19ó2

1963

1961

19ó5

l9óó
1967
't9ó8

1 969

'19/0

197'l

1972

1973

1971

1975

1976

1977

I 978

1979

1 980

Í981

1 982

1983

1 984

1 985

1 98ó

1 987

1988

1989

0.82 ?.01
3.05
2.12
1.69
2.76

2,04
1.60
1. t9
2.31

9. (9

0.49
2.72
1.10
1.T)
3.36
5.82
1.59

3.04
3.17
3.U
3. /.0

3"01

4.2t
3.05
e.08
2.29
5.3e
0.71
5 .35
4.93
1.74

l.ó3
1.r0
6.12

?61

17

6

1

3

30

0

33

7

0

1

)
61.

é

0

0

0

ó1

3ó5

3ó5

3óC

3ó5

3ó9

239

ó8

98

?32

6a

62

58

98

113

1/.2

137
'I 12

119

13ó

1 .05

?.19
2.&
3.19
2,14
2. ó1

?.2t
t.85
1.71

?.50
0.6v
3.57
3.16
1.26
1.e0
2.35
3. 10

0.76
1.70
2.12
2.92
1.65
1.90
t.ó5
1.41

1.20
Í.ó1
0.46
1.98
1.98
0.95
0.95
1.98
2.33

0.80
1.34
1.75
2.08
1.14
r.54
1.24
Í.35
0.98
t .1ó
0.41

1.53
1.47
t .10
0.88
3.95
2.53

t.03
1.99
1.51

3.77
l.n
1.79
t.00
2.87
2.1ó
r.48
2.70

2.49
3.10
2.02
5.38
,r.00

1.26
t.62
2.82
1.51
3.7ó
3.29

2.78
1.69
2.94
2.&
3.28

't.40

r.98
1 "16
2.08
1.94
2.23
1.22
1.31

1.17
1.51
1.21

1.ó3
1.47
1.57
0.87
0.88
0.88
0"58
1.31

1.35
1.r1
1.17
í.31
1.57
1.36

0.88
1. Í8
0.90
1.15

03

30

03

97

00

2.12
1.79

2.66

6.15
3.92
9.30

0.919
0.698
0.739

0.98
0.65
0.58
0.61
0.41
r.05
1.06
0.87
0.97
't .05

1.14
't.09

0.n
0.53
Í .06

3.30
0.48
0.96
1.12
0.9ó

2-13 5.51 0.553

1,76

2.0ó
1.ó3
2.&

37

93

77

89

20

55

73

r2
82

1.70

2.81

I .31

1 .95

6.?2
9.6t,
8.01
9.62

0 .404

0.404

0.331

0 .309

1.5t
2.90
1.45
4.98
2.57

1.6ó

3.ó5
5.2t,
5 .07
3.19

1.43

?.29
2.r7
3. 13

z.r7

3ó

T3

25

o1

1.57

1.85
2.38
3.19

1.05

5.88
9.99

11.41

0.549

0. 70ó

0.753
0.8ó8

r.03
2.10

0.8ó
1.16

0.ó9
1.17

t.06
2.91

1.31

7.06
r.10
2.51

Í.11
Í.54

0.83
0.85

2.27

4.74
1. t4
1.61

0.73
Í.40
í.0ó
0.8e

1.31

0.13
0,t Z

1.t4
0.88
0. ó5

4.92
0.93

0.77
2.71
1.16
0.98
1.88
1 .04

1 .30

r.8ó
0.14
1.71

1.36
1 .09
0 .52
0.90
1.47

23

91

1.26
2.26 1.3ó 5.'t2 0.ó01

1.6
r.34
r.84
l.3t
1.t1
2.05
1 .95

1.18

1.17

0.9r
1.64
1.10
r .58
1.09

1.18
0,ó8
2.21

1.75

1.&
0.ó5
I .02
0. ó2

1.2t,
0.95
0.95
0.5t
1.ó8

3.01
6.98
3.16
1.ó3
0.78
0.55
3.51

,.67
9.14

3.62,
2.22
1.89
0.68

2.n
1.0(
2.00
2.29
t .34

0.84

2.90
2.31
1.12
?.61
2.&

1.&
1.54

1.38

0.98
0.ï.
0. ó5

1.93
r.n
I .14

L81
1.85

t.15
I .19
1.03

0.65
0.5 r

0.50
1.13

1.27
0.98
t.2r
1.22

1.29
3.60
3.75
1.84

2.76
1.75

1.20

1.73
2.00
2.71
1.55

2.?0
e.31

5 .23

2.89
1.80
'l .5ó
1.19
1 .38

t 0.87
4.&
5.8r
4 .06

8.62

0. 895

0. 7'r 1

0.t2?
0.257
0.372

2.13
'l .03

2.88

1.33
1.r4
2.98

1.21

Í.10
6.74
4.U

z. t6
1.21

2.6?
4.33

3.19
1.1?
?.63

1.17
2. r9

3.?2
10.05

0.419
0.410

Hax 3.ó
lti n 0.67

l.lean 2.02
RunofÍ(nm) 122.9

2.9
0.4ó
1.49
90.7

3.9
0.41
r.l3
E0.7

7.O 9. I
0.55 o.ó8
2.43 3.75

117.8 228.1

3.3
0.84
2,28

139.0

4.1
0.ó5
1.53
93.1

2.3
0.50
1. tó
70.8

l.ó
0.4t
0.93
56.1

t?

0.14
1'.21

73.6

9.5
0.t 9
2.70

1ó4.3

ó.1
0.71
?.93

178.1

3.2
1.17
r.95

118.8

0.919
o.?57
0. 571

34 ,8

2
a

11.4

3.22
7.12

t 33.1
30'Ha r' 9C



Appendix 4.6

MINISTRY OF WATER DEVELOPMEI{T
uater Resources AssessÍnent Froiect Doctrrentation section

HOIIII{LY A}ID A}IIIUAL DISCHARGE DATA

River: I.{UTONGA RMR
R.G.S: óEAó

Area I ó13 sq km

The flows are in: CUI{EC

0ays

Dai ty Hi thout
Year Jan Feb Hal Apr Hay Jun Jut Aug Sep Oct Nov Dec year ínax min readings

:=i====:ai:at==:==i=========EE=É===========È==a==:===E3=:::=:======3==E=============:===:=====:=== 
=E=======:==

1964 11.54 10.83 5ó.23 254
1965'ló.80 9.27 6.77 10.68 12.57 6.72 5.31 4.38 3.59 4.80 10.41 7.32 8.2í 29.33 3.1ó e2
1966 5.02 4.29 7.05 23.06 1ó.95 8.12 5.70 1.13 3.83 '1.80 33.63 10.21 't0.57 89.72 3.16 70
1967 6.18 4.83 4.16 13.97 57.28 1t.19 8.10 5.50 4.42 11.62 14.20 2s,53 17.30 180.00 3.50 70
19ó8 12.10 12.66 23.77 17.55 35.84 í5.5ó 9.35 6-74 5.04 6-37 57.52 ó2.ó0 24.5S 239.50 4.16 72
1969 15.14 12.50 18.1? 1?.29 ?1.49 10.38 6.E5 5.55 4.17 t,;93 11.83 10.59 t1./.3 88.84 3.81 62
'1970 7.11 5.31 6.21 32,94 17.54 8.63 5.86 1.61 3.87 1.08 7.79 5.33 9.10 tOO.5o 3.3ó 76
1971 3.92 3.15 2.81 13.18 15.63 6.67 1.73 3.35 4.38 ó.83 6.56 83
1972 5.03 4.36 3.38 3.67 9.57 6.17 1.26 3.17 3.55 9.8t 39,3? 15.1í 8.98 ó8.ó5 ?.16 73
1er3 8.77 6.27 1.58 5.ZB 5.89 5.5ó 4.s5 3.55 3.41 a-57 8.85 6.37 5.5s 2s.30 2.91 76
19Z, 1-21 3.38 4.64 21.79 11.31 6.97 6.to 1.BZ 4.OT 5.87 15.57 B.ó0 8.15 71.10 2.91 78
1975 5.87 1.18 3.91 10.16 7.50 5.61 4.11 3.ó8 3.36 8.10 Í0.90 ó.ó0 6.2? U_26 2.91 88
1976 4.53 3.r9 3.25 6.52 9.79 t,.1!. 3.73 7.49 11.29 1?.19 86
1s77 9.30 6.40 6.35 21.15 28.34 g.16 ó.ó9 5.11 1.35 4.30 36.55 27.17 13.81 70.28 2.58 75
1978 10.óó 7.09 22.55 60.38 ?9.72 11 .?2 7.22 s.79 1.57 9.A8 22.21 ?3.2e 17.83 82.11 1.06 75
1979 1ó.55 23.19 12.08 28.91 10.55 16.24 8.18 6.23 5.05 1.91 26.46 10.97 1ó.53 100.10 1.17 85

''1980 7.17 5.78 1.7? 7.55 21.05 8.72 6.17 1-97 4.1? 1"?3 28.40 11.45 g.st 50.55 z.99 82
1981 7.23 5.36 17.63 35.3Í 3J.9U 13.60 7.e, 5.70 6.80 s.28 1s.52 95
1982 5.06 4.85 19.?7 3?.06 15.28 7 "78 5.57 21.31 10.73 32.93 ,120

1983 9.97 5.71 3-75 6.97 1ó.05 ó.14 3.ó3 2.91 2.49 1.3? 19.05 13.06 7.85 100.ï0 ?..22 106
198/. 8.51 1.21 5.00 7.01 3.6? 3.40 3.71 11.75 18.48 11./,1 15?
Í98s 5.37 3.95 5.30 8.67 4.25 3.67 8.90 171
1986 5.00 3.85 20"87 21.17 8.85 216
1987't6.31 5.20 7.98 7.28 6.6ó 192
1988 5.38 3.8ó 5.17 8.82 4.98 1.25 27.78 171
1989 8.5J 

'.24 
16.79 25.75 2s0

llax

Hin
Mean

Runof f (rÍn)

16.8

3.92
8.51
37.3

21.2

3.'15

ó.ó8
29.2

23.8
2.81
8.03
35.1

16.?

3 .10
9.22
(0.3

9.1.

3-63
6. 05

26.1

6.7
2.91
4.81
2r.0

5.Í
2.19
4.01
17.5

57.5
3.67

2?.U
*.9

62.6

5. t3
15.58

ó8.1

?1.6

5.55
11.rJ
5r.2

259.5

25 .30

92.04

102.2

60.1 57.3
3.67 3.6?

2r.07 21.21

92.0 92.7

2',1.3

3.57
6"97
30.4

1.17
2.?2
3.?2
14. I

14-Aus"89

I

3



Appendlx 4.6

MINISTBY OF WATEB DEVELOPMENT
tJater Resources As8essÍílent P.oiect Docrm€ntttion Section

I'IOIITHLY A}ID ANIIUAL , OISGIIARGE OAÏA

ïhe ftows are in: CUIíEC

0ays

Dai ty t{ithout
Year Jan teb Har Apr l,tay Jun Jut Aug Sep Oct ltov Dec Year màx mín readings

===r======= ==== ==== =i====== ===== ==== == E 
= === = == = =;===== =====a == = == === =========- == = === ======= ==== =

1.26 3.28
2.43

1.2t, 8.48

Rivet.: illTHl RIVER

R.G,S:4E81
Area 3 120 sq km

3.06 55.71 0.93

1 953

1954

1 955

1956

1957

Í9t8
1959

1960

19ól

196?

19ó5

1961

1 9ó5

19óó

1967

t9ó8

1969
toTn

x971

1972

1973

1974

1975

1976

1977

1978

t979
1940

1981

1 982
'!985

Í984

1 985

198ó

1 987

1988

1.ó0
1.74
e.85
1.97

1.50
1.ó5
3"80

1.24

1.3ó
2. t0
2.11
r.43
1.07
1.57
1.99
1.50

t.ó5
I .17
1.ó1

1.76
2.38
1.20
1.1t
1.32

1.88

1.57

r.33

2.97
3. 50

4.51
13.37
3.?2
7.0?
1.15
1,11
ó.5í

11,&
36.50
3.58

1 1.54
8.76

42.93
5.15
1.78
8.42

2.5?
12,.&
2.30
3. e5

3.43
4.03
2.?O

2.21
2.37

1.97
1.rJ
1.86
1.75

2.50
t.60
1.61
z.?4

10.97
4.26
5.94

8.80
7.86
3-141.35

Í .59
1.40
1.94
1.45

1.26
2.69

t.0Í
0.9ó
I .13
I .28
1.23

0.96
1.1?
1.42

1.72
1.49

Í,31
e.19
1.44

?.90
2.19
1.1?
4. r5

I -31

3.04

9.52
2.54

8.57
7.23
3.28
9.17

1.02
2"91

3.05
9.8ó

113

96

ó1

94

97

Í51

50

0

71

30ó

3ó5

3óó

17A

ó0

7t,

70

100

82

8ó

72

75

84

76

83

78

82

70

&
8ó

98

137

179

1ó8

140

122

rót

J1

14?

38

10 3.05 31.57 0.93
I "37
t .18
1.3ó
2.?6

Í.08
1.05
2.6?
2.03

1.26
0"8t

t.45
3.37
0.9i
1.22
0.99
1.34
1.21

1.39
Í.02
r.16
1.07

1.87

1.05
ó.rl
2.57
1.62
0.84
0.87
r.33
1.?5
1.25
0.83
r .25

1.52
1.70
0.90
3.,l9
t.00
,l.01

1.0ó
1.80

1.0ó
I ..l3

7.83

2.81
I t.lr
1.ó3

2.71
1.ó9
3.39
1.11
3.5ó
2,17
5.53
8.74
3.08
't.ó3

11.00

3. Z0

2.73
1.9?

5.30

r.82
8.75

3.ó7
16,87
8.63

5.85
5.83
3.29
3.93
2.27
3.98
3.84
7.40
7.59
7.01

ó.08
6.28
7.71

5.ó9

6.98
1.90
6.17

ï.59
2.l l
3.18
4.01

1.8ó

2.21

2.40
2.ót
2.r4
1.47
2.30
2"12
2.51
2.39
1.82
r.92
2.41

2.89
2.95
?.ol

2.61

I "61
1.óó
1.35

Í.43

1.11

1.19

1.82
2.05
1.31

t.35
1.31

r.25
1.73
1.8ó
1.57
í.17
'1.20

1.30
1.19
1.3ó
1,28

1.1?

1.22
0.87
1.30
1.?7
r.37
I .35

0.91
't.13

2.00
1.5í
1.11
1.11

1.16
1 .5ó
t.58
't.ó3

1.31

1.13
1 .04

1. tó
1.17
'l .09
1.22

1 .20
1.1ó
0.80
1 .20

1 .23

t .07
1.5ó

1.95

1.49
9.ó0
3.17
z.Y I

3.33
1.54
1.t2
2.58
?.72
1.tz
1.97

r. ó3

u.03
3. ór
2.37
1.37
1.?1

3.89
13. 13

12.9ó
20.8e
3.11
2,70
2.U

18.31

5.Tr
I 1.63
5.09
4.14
6.16
ó.13
7.83
7.75

í.89
2. Í8
6.&

10.39

2.11
1.61

2.35
3.07
2.59
2.64
1.97
3.28
3.03
5.76
2.71
2.65

2.05
3.89
2.61
2.91
2.11
2.02
2.U
3.76
3.3ó
2.39

't 1.90
ó4.ót
21.12
31 .49
11.81
16.84
17.51

15 .35
14.35
26.70

0.89
0.85
1.26

0.78
0.52
0.99
1.07
1.11

0.78
0.92
1.07
r.1t
0.78

23

55

12

I
t
2

3.35 18.5?

5.17 97.91
6.23 67.99

11

54

62

71

73

78

73

59

59

63

10

58

5ó

26

56

2t
21

97

t5
0.
t.

5.39
4.19
4.34

4.06
t.52
3.18

2.94
2.29

3.24
1-79 1.61 8.50 0.84

l{ax

t'íi n

Mean

Runof f (Írm)

3.E
ï.07
1.75

39.0

3.4
0.89
t.39
31.0

6.5
0.83
1.&
3ó.ó

13.4
1.ó3
(.85

108.3

36.5

1.90
8.08

180,5

1?.ó

t.17
2.96
&.1

2.8
,| .23

t.78
39.7

2.7
0.87
t.ó5
32.3

?.0
0.80
1.27
28.1

9.ó
1.21

3. 09

68.9

41.0
2.29
8.27

184.5

10.4

1.61

3.95
E8.2

6,2
1.ór
3. i7
70.8

97.9
6.50

33.93
757.1

1.?6
0.52
0.93
20.7

02-Apr-90

4
f



Appendix 4.6

MINISTNY OF WATER DEVELOPMENT
Uater Resources Assessment Project Documentation Section

River: SOUïH MARA RIVER
MoNTIILY AND ÀNNUAI DISCHARGE DAïA R.G.S:4E82

Area : 83 sq krn
The ÍtoHs are in: CUt,lEC

Days

oaity Hitl,cut
Year Jan Feb llar Apr Hay Jun Jut Aug sep oct Nov Dec year max min readings

=:=:= ==:===-== ======================:====== ==== =:===:==:====-=::: = =:::::=:=:=:=:=== == ===:: = == =::::
1952

r 953

1951

1 955

1 95ó

1957

1958

1 959

1 9ó0

1961

196?

1 963

1964

1 9ó5

1966

1967

r9ó8

1969

1970

1971

1972

1.70

1.69
2.26
1.64

o.67
1 .05
t.31
1.61

1.80

0.77
0 .81

0.89
1.27
1.3ó
2.71

1.n
?.91
2.01
6.97
2.63
4.38

5 .59
9.94

2.62
7.41

6.67
1ó.19

1.97
3.71
2.16
3.20
3.33
4.46

88

18

8/.

86

10

31

36

E6

18

0.95 1.85 1.38
0.9'l 1 .38 18.28 5 .08

1.tZ 2.35 t.11
0.78 1.ót 2./.6 2.01 1.71 ó.58 0.66

1.13 2.04 1.75 5.77 2.87 11.80 0.97
1.32 1.10 3.91 1.96
0.99 0.ó9 2. 1 3 2.64 1 .88 5 .8ó 0. 5 7

0.óó ?.06 6.16 3.13 2.48 21 .94 0.s3
7.23

to4
113

108

ó1

91

B5

I Z.ó

ó0

0

65

30ó

365

191

20B

75

9l
B6

203

80

97

?87

?.51
1.50
1 ,54

2.62

1.55
0.98
1.01

1.11

1.32 1.99 3.37 2.49
1.70 1.69 1.19 ?.01
1.05 1.23 8.48 2.58

2.62
1.62
1.21

1 .53

0.8ó

1.23

2.59 1.t5
0.92

'I .5ó
1 .96
2.5t,

2.72
2. ó8

?.57
1.ó8

.40

.05

.3ó

.38

1.15
0.59
0.98
0.78
1.1?.

0.68

1.3ó 2.62
1.18
2.55

2.15
?.90
2.6ó

67

tó
85

78

19

03

1.19

1.?5

1 .23

0 .80

0.89
0.89

0.79
0.41

0. 58

1 .55

2 "32
2.63

1 .30
1.91

0.9ó
1 .20
0.17

1.71

0.82

t .9a
0.97 1.18

l 50

0.89
1.07 0-7q

0.72 0.51
1 .00 70

76

05

0 .9ó
0 .53

I'lax

Hin
He6n

Runoff(rm)

?.6
0.82
1.óó
53.1

,l.8

0.59
1.12
36. I

2.7
0.17
1.27
41.0

ó.9
0.97
2.99
9ó.5

16.2
'l .18
5.1r3

175.?

1.5
0.78
2.39
n.1

?.6
0.89
r.55
19.9

2.0
o.72
1.12
36.0

1.3
0.11

0.81

2ó. 0

2.1
0.69
1 .33
12.8

18.3

0.76
3.57

115.3

7.2

0.ó3
3 .04

98.0

. 2.9
1.71

2.23
7?.0

?1.9

5.8ó
12 .30
39ó .8

0.97
0.53
0.ó8
22.0

I 27 .l4ar -90
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Appenqlx 4,6

MINISTRY OF WATER DEVELOPMENT
Hater Resou.ces Asses§ment. Project oocunentation section

IíONT}ILY A}ID ANIIUAL DISCHARGE DATA

The ftor{s are in: CU}IEC

River: NORTH i'IARA RIVER

R.G.S:4E83
Area : 44 sq km

Days

' ott t, xi thout

Year Jsn feb |íAr APr lt{8y Jun Jut Aug sep oct l.lov Dec Year max min readings

3=======!ir=:========raE=rt=Et:;!====s===È==!=Ë==:E===3========E=a==3=======!===!=====a=3=====É3=======E==:=2-=::3::===É::==

195?

1953

1954

1955

195ó

1957

1958

1959

19ó0

19ó1

196?

19ó5

1964

t965

19éÉ

1967

19ó8

1969

0.58 0.587

0.79 o.ó45

Í.03 0.782
1.30 0.991
1.29 1.014
1.02 Í.062
0.95 0.792

0.70 0.85ó

0.70 0.697

1.17 0.806

0.ó6 0.703
0.79 0.752
0.68 0.545

0.42 0.559

0.3ó 0.305
0.53 1.575

0.82 0"907

1

I
Í

.?9 3.?9 í,04
2.11
1.35
1.83
r.9ó
2.26
1.36
't.09

0. ó70

0. 595

0 .878

0.892
0.840

0.953
o.771
0.582
o.u6
8.933

0.ó98
0.585
o.96?
0.353
0.ó6ó
r.357
c.377
o.27t

1.07
't 0 .92
t.ó3
1.?6
2.07
1.93
2.12
1.90
1.06

27.89
0.8ó
1-27
1 .12
1"71

5 .03

5.32
1.1,

0.89
?.97
2.90
1.41

1.48
t.75
2.%
t.ó1
1 .54
4. t3
0.97
z.ï7
5 .20
0.81
0.83
2. 05

4.1.,

265

1Í3

96

61

8ó

89

80

76

67

62

61

81

62

69

65

109

70

1',14

1.08
1.28
1.7t
1.2r
1.40
1.54

1.01

0.93

1.90
0.73
1.80
1.?2
0.57
0.49
0"72

0.71

71

T7

8.87
1.&
4 .39
4.12

1r.11
1.73

ZrA?
1.78
6.r9
1.96
2.99
t.3ó
2.51
4.90
3. 11

't.68

1ó

02

2?

20

35

92

0.80
'l .04

0.91
1.07
o.n
0.ó4
0.ó5

0.78
0.72
0.58
0 .10

0.36

0.678 1.15 7.23 0.651

4.23
1.98
2.38
1.0r
2.r3
?.02

t.84
5.50
4.58
0.84
3.18
0.9ó
3.89
o.73

20

53
C?

06

0.79
0.80

0.97
0.9e
0,85
0.14
0.í.9

0.737
0.843
0.ó5ó
0.583
0.ó53
0.6ó5
0.552
0.410
0.286
0.335

1.76
2.12
1 .15
1.38
4.11
1.57
1 .75
1.76
0.77
1.51

10.ó1

28.0?
7.8t,

20.78
,7.18
13.00
21.90
2ó.85
3.29

25.47

0 .332

0. ó51

0.509
o.170
0.115
0.5&
0.433
0. 293

0.221
0.2t T

0.ó1

o.79
l .20
1,01

o.71

0.5s
0.40

0.37
0.32

0.231

0.25 t

1.77 11,21 0.1ó8

llax
Itin
l{ean

1.9
0.49
1. t4
69.7

Í.3 1.58
0.1ó 0"30t
0.81 0.79E
19.4 4E.ó

5.5
0.73
2.18

111.9

11 .1
1.3ó
4. 11

252"0

2.4
0.61
1.35
82.1

1.1
0.10
0.87
53.0

l.i
0.32
0.68
4t .l

0.84 8.93
0.231 0.2i,5
0.559 1.?10

32.8 73.6

?7.9
0.8ó
1.41

268.2

5.2
0.81

?.39
14r.4

1.1
o.77
1.n

107.8

57.5
5.29

19.7?
1 200 .6

0.651

0.1ó8

0.115
2s .3Runoff(ín)

15.l,lar-90

,t
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Appendix 4.6

MINISTRY OF WATER DEVELOPMENT
lJater Resources Assessment Project oocunentation Section

HO}IÍHLY AND AIITIUAT OISCHARGE DATÀ

The flows are in: CUiÍEC

0aYs

Daity Hithout
Year J.an Feb tlar Apr Hay Jun Jut Aug Sep oct l.,lov Dec year Ínax min 'readÍngs

================:=========== ============:=== =:==========

RivET: ÍHUCHI RIVER

R.G.S:4884
Area : 111 sq km

195?

1953

1951

1955

1 95ó

1957

1 958

i 959

19ó0

1961

1962

1963

1961

r9ó5

19óó

1967

1 9ó8

1969

1 970

1971

1972

19rJ

197t,

197'
1976

19Tï

1 978

1979

1980

1981

1 982

1983

1 984

1985

I 98ó

1987

1988

Í .01

1.t5
2.?6
1.7ï
1.38
1 -12
1.00
1.1r7

2.08
2.65

1.73

2.1'
?.51
1 .5ó
1.3?

1.57
2.U,
t.39
Í,31
1.12
1"06

1.71

?.02
1.11

1.25

1.?2

1.n
1.57
t -22

1.?7
1 .20

0.54

I .05

1.61
't.11

0.82
0,88
1.93
1 .07
1 .50
1.ó1

1.?6

?.a1

1.99

t. tJ
o.79

1.52
1.t"7

o.91
0.80
o.87
0.74
1.22
1.96
0.78
1,01

0.81

1 .28
0.96
1. 10

0.8'l
0.89
o-72

0.15

1.77
1.?6
2.37
4.77
1.30

1.5ó

1.18
1.73

3. ó8

1 .58
't .09
0. 59

1.17
0.9?
o "79
o.62
0.ó0
0.78
2.67
1.48
0.76
2.28
0. ó1

0.78
0.67
I.Uí

0,7t,
0.66
0.77

1.O9

2.83
5.94
3.83
í.ó4

7.71

1.04

5.81
1.71

2.29
2.r7
2.61

2.01
3"38

11.60

2.3?
1.?1

5.93
?.18
1.76
1.5ó
3-07

2.6tt
1.80
8.52

11.8'l
9.08

11.?4

5 .85
9.Zl
8-6ó

5 .33

5,ó0
6.97
3.80
1.?6
2.82
3.11

3.79
1.87
1.37
1.91

6.28
2.42

2.93
t"43
3.31
3.99
2.00
?.75
2.75

3.02
7.40
2. 08

5.ó9
4,91

2-94
0.7ó
3.113

3 "6B
2.97

2.75
2.15
1.A1

2.16

.?.ï3
2.7A

1.el

2.A7
5.28
, ((
1.rJ
1.72
2.03
?.59
1.3ó

2.10
2.05
3.16
Í.83
r.87
5.59
t.8l
2.23
2.51

1.44

l.óó

3. Í8
?.0t,
1.7t,

2.36

1.n
1.88
1,89
2.32
1.34
4.83

1.89
1.57
1.96
1.12
1.36

?.91

2.99
'l .99
1.17
3.22

23. 19

3.00

3.51

I.ó9
1.51

3.U
5 .07
3.31
1.79
8.31

38.91
3. 18

3.8ó
6.t0

t6. Í8

2.53
4.89
2,79
2.31

3-22
10.53

1.92

6.23
2.8t
3 .58

5 .33

10. ó3

2.02

2.06
2.32
4.90
?.16
2.42
1 .80

2.72
3.87
2"12
1 ,85

3.23

?.u
?. 15

2. 19

2ó5

132

Jö4

36t,

I UU

t7
0

1

16

52

8i
198

71

59

70

201

67

76

107

11ó

76

80

79

80

98

81

tt
66

101

77

123

1t2

'159

150

183

2.66 3.22 1.ó0
1.55 ?-701 -72 5.54 1.78

5.84

11.A7

2.51

I0.29

7.51

3.31
13. t5

2.72
1 .35

2.31

3.80
2. 38

3.73
4,53

?1 -91

8.56
?3.70
19.69

0.79
0. ó4

a.&
O.t 7

3.98
2.33
5. r8

27.21

13.99

50.53

0.99
0.75
0.71

s.Bl
e .08
2,89

35.ó1

18.64

7.1-73

1 .?1

0.73
a -79

22.81

I l.C{.

17.36

17 -\6

?9.63
16.7?

1 3. /,0

3.05 19.06 0.48

?.8?

?.32
2.?6
2 .00

0.6t
0.5ó
o.5z
o.17

3.69
3,03
z-tt

0.93
1.06
0.5ó

10.54

4.2t,
9.27
6.57

3.23
1.59

1 .82

2.63

3.r2
r.59
?.t5

't 0. ó5

8.0ó
5 .34

9. ó0

8.36
5 .58
1 .08
9.82
7.?7
3: 04

9.94

2.14
2.93
2.2t
1.26
't.32

1.77
1,69

1 "50

?.11
2.2?
2.03

1.1ó
0.93
1 .70
1.21

1.2I
'l .54

1.45

8.72
3.04
1.98
2.77
1.30
Í.25
1.79
1 .85

1.35

?.?6
4.91

?.07

14.88

2.58

3.0d
2.65

18.í5

5.48
3.00
3.ó5
5.98

'3.óó

3.93
ó. 03

3.0?
( t?

4.0ó

2.23
1n

I .71

ó. 28

2.14
4.59
1.80

) 1)

1 .9ó

0.75
1 .90

?. 0ó

1.79

t.ó3

0. óó

1.13

?.03

0.52
1.ó'
1.20
1.10
3.1Í

? ?2

20

07

Nax

l,rin

l'íean

Runof Í(ím)

2.0
0,5/-
1.1ó
28.0

3.7
o.t-5
1 ,21
29.8

11.ó
t .04
4.0ó
98.0

13.2
1 .08
7.32

176.7

7.1
o-76
3.64
88.0

5.3
0.75
2.28
55- 0

3.6
0.óó
z.o1
(9.3

4.8
o.52
1.n
13.2

?3.2
1.07
3.32
80.0

38.9
1.79
6.73

162.5

10. ó

1,60
3.17
83.8

8.5
2. 00

3.15
83.2

50.5
8.56

23.?9
561 .9

1.?.1

O -47

0.72
17.3

7

1.0
1.01

1.67
10.3

1 2-Mar-90



Appendix 4"6

MINISTRY OF WATEN DEVELOPMENT
iratèr Resotlrcer A8se3smnt Project Docutentatlon Section

lrclflrHtY AlrD Allllu L

Íhc ftors arc ln:

DISCTIÀTGE. DAÏA
' :,r:.rir::' . '::- . . t.;":,

ctllEc

River: RUGTTI RIVER

R.G.S:4EB6A
Area : 3ó8 sq km

' oays

ïear Jan Feb tlar lpr iloy Jun Jut Aug sep oct r{ov Dec year **o"t 
tÏ,n 

::::ïï"
:=i!!aÈa=!É!È3=tataaaat!a=:at!a!!aàaatastal!!alttr''rt!lrÈ!ÉaltÉ-!t!=È========-t============l=a==3É=t==!aÈ-iaa====a==a======

1962

r963

1964

19ó5

196ó

1967

1966

19ó9

1970

1971

1972

197t
1971

1975

1976

19n

z.zz
7.11
3.28
1.n
2.22
3.ó9
5.61

l.re
r "t9
2.to

l.8c
3.28
z.N
1.41
1.31
1.17
4.04

0.96
0.E9
t.63

3.24
2.14
3.81
1.ó0
2.43
t.0ó
9.81
5.05

0.n
0.?
L0t

4.42
12.69
Í6.ó3
e.83

10.85
4.74

el.48
2.78

r8.r2
7.26
t.l1
{.15

12.94

19.01

Í0.ó7
1..71

7.6
19.79
19.17
8.18

r0.33
11.68
{.44
a.2a

5.00

5.75
e. t0
3.38
7.22
9.90
2.79
3.48
t.9t
3.00
3.21

2.97
{.28
3.18
1.67
2.8
3.ó3
1"44

2.54
2.36
2.42
1.46
1.16

2.8t
2.56
2.18
0.90
ó.61

2.00
1.12

2.56
2.90
3.0ó
1.55
1.94
3. Í9
3.&

2.A7

0.97
1.22

2.212
2.039
2.199
0.851

1.796

3.734
2-956

1.ó53

1.100

1.82
1.152

1.825

,.603
I .14ó
1.tn

t.912

2.3óó

1.&2

1.176
2.33r

4.&
1.8ó

1 .55
2.83

10.01

4.09

2.16
1.95

11.?4

1.92
1.91

4.71
2.32
1.16

2"22
8.(0
2.38
6.91
1.73

0.98

4.00
7.41

7.51
fi.n
24.28
22.91

1.18
2.99

30.59
6.26
7.6'

I 2.23
6.41

16.15

2.70
11.88
7.32
2.67
?.98

10.27
23.ó8
2.75
2.10
2.24
6"'.12

2.36
3.05
3.32
,.47
6.43

2.70
1.25
7.12

10.85

5.26
2.58
3.81
3.95

14.09
27.43
39,64
96.01

0.376
0.997
0.258

2.390

s3

31

ó1

0

0

6

0

70

115

83

7t"

18

76

90

8ó

102

n
85

83

96

120

111

15?

11?

201

1l(
179

ó0.1 r

,2.1?
ó0.'r r

0.476
0.&6
0"1&
0. 532

.or 0.76 1.Í8 10.90 5.93 2.71 5.83 2.U

.41 0.88 0.ó9 7.fi 7.17 3.34 2.& 2.A2

.70 r.1ó 2.t9 3.ó0 8.18

.90 t.46 2.15 I0.ó9

3ó.38

1.28
í.40

r97B 3.18 1.13 8.99 19.07 14.6ó 2.62
r97',9 6.80 E.E6 4.6i 6.51 l6.El 9.03

19E0 1.& t.12 t.!ó 2.4' ó.83 2.30
1981 1.94 1.r7 4.14 lt.0l 11.72 5.93
1982 e.09 1.56 5.17 11.ó3 5.73
1983 3.I9 2.28 t.57 5.38 à.ï2 t.07
19&{ 2.57 l.5ll 1.45 t.95 1.88 t.00
1985 2.1' l.Te 2.$ ó.61

r98ó 0"81 0.57 2.63 ó.23 3.69
1987 r.80 l.tt 0.90 2.ó8 2.15 4.ót
1988 1.41 0.81

1.26 0.262 3.20 ,l2.3,l il.37
1.ó5 0.515 1.51 10.20 2.%
1.2ó 1.037 1-77 9.0ó 3.ó5

ó3

54

16

5'

ó.81

ó,0ï
2.8?

25.92

25.92
1V.79

0.069
a.47
0.840

2.09
Í.87
2.55

1.10

2.26
1.33

4.U.
15.04

5.56
7.83
3.99

1.U
t 2.21

8.1ó
3.85
4.53
2.00

1ó.02
2.1?

3. 5ó

2.?6

23 .3ó

2ó.85

!.230

0.&7
t

l{ax

tlin
lleàn

R(r10íí(m)

7.1
0.81

2.65
19.3

8.9
o.5?
2.03
t(.8

9.8
0.ó9
2.71

19.7

21.5
t.tl
7.92

57.ó

19.8
,t.88

9.92
n.2

9.9
1.00
1.16
!1.7

6.6
0"90

2.70
19.ó

1t.2
0.98
3.57
2ó.0

30.6
2.W

'!0.23

74.4

23.7
2.00
6.02
13"8

t.6 t.73
0.97 0.262
2.10 1.6ó5

15.3 12.1

10.9 60.1

2.26 11.09

1.79 35.79

31.8 2ó0.5

2.390
0. 0ó9

0. 720

,,2
10- Jut.89

I



Appendix 4.6

MINISTRY OF WATER DEVELOPMENT
tl.ter Reso{Jrce8 A8leSsmnt ProJect Docunentation Section

HOI{THLY AIID AilruAL DTSCHARGE DAÍA

Íhe f lor,rs are ln: CU|{EC

Rlver: THUCHI RIVER

R.G.§:4EB7
Area : 495 sq kn

Days

0a í ty Hi thout
Year Jàn . Feb llar APr [ay Jun Ju[ Aug sep Oct ]lov Dec Year max min readings

=====s==t=!g=a==!Et--t-r!=aa==Ë=attsES=======a3a=t=t==========3======================È-=========================:===========

1960 1.óó 1"18 3.39 2.2? 1.6? 1.18 1.99 6.62 5.32 93
Í9ó1 l.ót t.tl 3.12 4.31 8.6ó 3.81 1.39 t.86 1.56 24.32 59.o9 2r.12 11.79 87.0ó 0.69 17
1962 t.62 3.95 12.75 5"21 5.15 2.74 2.57 3.16 1.95 117
19ó3 1.& 1.28 1.57 11.96 21.92 11.58 4.97 3.17 1.93 1.55 7.12 8.51 ó.4ó 39.51 0.53 78
t9ó4 5.71 3.C8 l"Íó 11.30 t0.0E 5.9ó 3.47 

'.29 
2.36 3.67 3.9ó 7.Ot 5.26 1t.5Í 1.88 79

le65 3.r7 2.16 1.& 3.13 4.m 2.08 Í.60 r.58' 1"?6 1.16 7.90 3.76 2.90 14.83 0.ó3 87
í9óó 2.r1 1.88 2.50 11.7t 5.00 2"11 ?.17 2"15 Íó.81 4.03 93
1967 2.17 1,35 Í.10 4.87 t?.ït 3.97 3.03 ?.95 6.39 15./16 8.97 T2
19fi 3.57 2.95 6.33 20.31 22.aA 10.72 5.t4 1.15 2.54 3.09 25.84 11.38 Í2.ó1 228.10 1.54 72
1969 6.21 4.09 5.09 2,49 6.82 3.21 2.38 a.51 2.A6 2.0e 1.31 2.96 3.69 13.20 1.62 62
1970 7.17 1.51 1.59 Íó.55 13.33 1.67 2.ï9 2.36 e.08 2.19 3.77 2.07 4.ó2 88.ó1 0.92 76
1971 ',t.44 1.12 0.51 5.87 t2.66 5"98 3.88 ?.19 2.18 3.19 ?.12 84
1972 t"9t 1.44 1.47 1.34 3.6ó 5.33 2.07 1.91 1.87 8"23 22.?9 7.15 4.78 55.11 0.68 T3
1973 3"71 t.95 t.25. 2.00 1.79 3.36 Í.78 1.76 1.72 2.16 4.10 2.51 ?.6? ?7.08 o.4g 76
1971 1.50 0.99 3.89 14.ó8 3.2q 2.?4 4.A4 2.79 1.9ó 1.57 d"35 ?.36 3.70 216.00 0.47 76
1975 1.3ó 0.8t 0.71 6.30 4.70 2.91 2.56 2.1e 1.65 4.03 5,79 1.70 z.Ts 10.?8 0.68 88
'1976 1"25 1.08 o.9o 1.55 4.97 1.82 1.6s 1.57 3.52 2.29 85
§n 1.57 1.20 1.44 5.48 12.31 1.4' 2.43 1.99 1.31 13r fi.92 6.68 1.60 22.3s 0.78 n
1978 3.22 ?,.17 4.ó8 25.34 22.39 5.26 2.76 1.95 1.61 3.5? 9.18 7.A2 7.42.65.23 r.18 .75

1979 4.78 6,21 3.48 5.99 12.92 10.86 
'.52 

1.93 1.22 1.57 10.25 2.?0. 5.13 s3.24 0.8ó 87
1980 1.ó5 1.19 0.80 1.12 5.39 a.18 t.es 1.01 0.88 1.56 ó.il 2.81 2.19 18.01 0.51 n
1981 1.30 0.8ó 2.36 17.06 30.71 7.98 t.32 1.99 1.65 t.rJ 3.18 10r
1982 0.6ó 0.56 11.80 15.ó2 ï,46 1.82 tï.27 28.03 8.19 12,6

1983 3.13 1.80 t.01 9.13 8.94 1.47 2.17 1.55 1.ró 2.39 6.01 3.05 3.79 108.00 0.65 106
1984 2.21 t.39 0.75 1.$7 1.r8 0"6? o.ó9 4.19 5.82 ?.90 119
1985 1.75 1.42 2.34 4.95 '4.07 1.99 't.ó5 2.80 4.71 ?.51 117
r98ó 1.28 0.96 3.99 ?.1t 5.39 10.20 200
1987 4.95 1.40 1.18 2.87 3.40 5.75 2.26 3.o2 1.ó5 t.r9 1.32 2.21 2.U 30.57 0.ó9 t13
1988 1"53 A.72 1.36 4.r7 2.ó3 2.67 3,55 3.85 1?.04 153

l{ax

Hin
líean

RtÍrof f (,Ín)

6.2
1.23
2.55
13.8

6,2
0.6ó
1.72
9.3

ó.3
0.5'l
2.17
11 .8

Í t.6
0.ó7
5"09
27.6

5.1
0.69
2.95
15.9

1.6
0.88
1.97
10.6

21.3
1.19
3.87
20.9

59. I
3. t6

10.74
58. I

11"4

1.70
ó.5ó
35.t

228.1

15.20

óó.06
357.5

r.88
0.47
0.8ó
4.7

?5.3 - 3?.8
Í.34 r"18
7,89 11.56
42.7 6?,6

4.2
1.01

2.34
12.7

't2.6
2. r9

5. l4
?7.8

01-&rs.89

It



Appendix 4.6

MINISTRY OF WATER OEVELOPMENT
Uater nesources Agsessfltent Project Docuraentatlon Section

HOHTIILY AND ATIIIUAL DISCHARGE DATA

The ftovs are ln: CUHEC

Dàys

Daity r,rithout
Year Jan fó il8r Apr t{ay Jun Jut Aug Sep Oct Nov oec Year max min readings

-=====-=====!a=Ë===3====:a:===È ==;======-==:=======a==E::::=:==:= ==:==::=:.i=::=a:

RiVe.: IUN6U RIVER

R.G.S:4889
Area : 80 sq km

r958

1959

19ó0

1961

196?

1963

19U,

1965

196É

1967

1 9ó8

1969

1 970

1971

1972

197J

1971

1975

1976

l9n
1978

1979

1980

1981

1 982

1 983

198/
1 965

198ó

1 987

r988

1.214
o.514
0.480

0.67(,
0.311

0.302

0.ó28
0.t26
o.267

1.t 6
1.94

?.99

1.99
0.97
3.18

11.21

11.10

1.0ó
0.80
1.?7

0.618

0.463
0.ó9s

0.t 12

0.317
0.55ó
0.51 7

0.790
0.500
ö.zeó
0.378
o.162
1.2'12

0.651

0.457
0.65ó
0.4 1ó

0.21 1

0. ó3{
0.?70

4.221
0.393

0.551
1 .031

0.2ó0
0.4í0
0.334
0 .340

0. 083

0.39?
0.310
0. 354

0.367

0.369
0.315
0. 5ó4

o.367
0.4 09

0.330
0.170
o.217
0.388

0.705
0.478

0.330
o.162
0.408
0. 143

0.412
0.20t
0.177
o.218
0.399
0.579
0.159
0.uó4
0.2ó0
0.294
0. 039

0.263
0.212

0. 170

0.225
0.316
7.221
0.580

1.51
0.58
1.99

0.58

0.8ó
2.09
1.66
ó.01

15.68
1 "00
1.lt
0:97

23. t8
0.9r
1.93
0.82
1.01

2.52
2.97
3.71
2.88

1.89
0.95
1.10

0.38

0.7t,
0.82

1.98
0.71
1.45

2.63
4 .95

302

I
48

23ó

238

t>
ó3

ó1

75

70

101

82

92

80

77

9T

tè

81

78

83

69

óó

B5

98

137

179

167

t{I
l4't
1ó5

60

31

8{t

2.75
7.30

0.1rJ
0.11ó

r7.01 0.12q
4.ó8 0.096

1 1 .22 0. tó9
t 1 .11 A.117
t7.93 0.(83

0.301

2.2A5
1 .115

0.57e
0.584
1.223
r.892
0. ó08

0.337
0.411

1 .07ó
0.219
0.399

0.350

0.500
0.815
2.187
0.626
0.ó82
0.339
1.209

1.t02
0.597
0.186
o.327
r.076
1.1n
0.302
0.245
0.362
0.171
0.158

0.279
0.215
0.2&4

0.51 I
3.251

0.1ót
0.1t3
0.175
0.r79
0.287
0.5r I
0.215

0.095

0.938
0.113
0.62'
o.297
2.122
1.283

0.332
0.2n
0.212
0.328
0. t50
0.1ó6

0.112
0.3ó8

1.137
1.791
0.2.0
0.953

0.111

0.280
0.165
0.3ó9

0. 158

0.307

6.80
0.87
3.92
0.88
7.81
0.83

0.1 1

0.81
1.3'l

0.59
0.76
?.31

2.10
2.76
0.35
ó.59
0.88
1.20
0.8ó
1.91

1 .53
5.04

2.50
1.39
I.tó
0.59

1.60
0.16
1.00
2,27
1.21

1.37
J.98
1.8{t
0.92
0.35

0.16
0.ó2
r.54
1.72
1.12
0.óó
2.36

0.775
0.3I7
0.572
0.961
1.e36
o-817

0.5ó8
0.980
a.5n
0.213
0.98t
0.316

0.370
0.623
0.785
1.ó93
0-358
0.787

0.870
o.227
0.610
2.0O7

1-291

0.143
0.508

2 .623

0.189
0.395
o.427
0.22í
r,t.22O

0.901
0-633
0.332
0.257

t.720
0.268
0.591
0.250
0.283
0.'129

2.ïS
t.07
1.26
3.84

10.11

0.68

0.51
0.83
4.82
o.17
0.65

0.62
0.93
't.ó7

3.90
1.51

1.73

1.18
0.53

2.79't10.20 0.193
0.48 2.98 0-103

a.72
0.50
5.01

5.98
1 0.21

r.32
11.41

1.78
1.17

0.1t,
0.4ó

1.31

1 .85

2.8r
o.77

5.29
3.8?
8.37

12.17

26.30

4 -01

0. 132

0.090
0.r32
0.337
0 .307

0.090

23

I
1

37
52

55

66

02

2C
',

0.t35 o.729
.6? 1.35 0.58t
.16 1.37 0.572
.13 1.37 0.59r

a

1

7

1.21
t-Í8

Hax

|íin
l'lcen

Runoí í (Íïn)

?.19
0.219
0.831

27.8

r 3.2
0.50
1.37

11ó.2

1.84

0.2t5
0.7t3
23.9

r.2l
0.c81
0.16{

15 .5

0. 71

0. 039

0 .323

r0.8

7.2?

0.129
0.887

?9.7

110"e
,7q

20 .56

ó88.4

c. 483

0.090
0. t80

ó.0

3.25 2.12
0.095 0.1rr
0.557 0.5ó0
r8.6 18.7

7.8
0.35

?.11
71.5

23.2
0.58
3 .30

I 10.5

1.2
0.35
1.t7
t9.?

10./.

0.38
t.8l
ó0.5

t.g
0. L4

t.ór
54 .0

I

1ó. teb-90

10

c



I{O}{THLY AIID A}I}II.,ÀL DTSCIIARGE , DAÏA

Appendix 4.6

MIilISTRY OF WATEB DEVELOPMET{T
lJster Resources ASsessment Prorect Documntatlon §ectlon

niver: IIARA RIVER

R.G.S:4EBll
Area : 534 sq km

The f lor,rs are ln: ctrl{Ec
0aYs

ïGsr Jln rcb ,{.r .Apr l,lay Jur Jul Alte scp oct llov Dec Year *r'"t 
títn 

::::ffi"
aa*atstraaaatlaaaraaauattrtatta-aitaaaar3*Saaaarfraaaaaa!aaaatataaaaaa-rtlat*at3lar3l*È=Èaa=:;aar!-lr!tE!:=ttt;ai-*!Èt-tal

1967 , 10.66 5.25 14.99 37.40 27.19 180

Í9ó8 10.39 9.2d 22.70 42.é5 a7.12 16.62 188

1969 12.92 6.39 t2.12 E.51 24.94 9.57 6.10 4.8,t 3.79 4.63 11.4ó 7.58 9.59 16.5 3.0ó u
!970 5.97 4.55 4.SE e5.ï í9.6í 8.40 5.ól 5.08 3.70 4.05 6.tt 4.25 8.29 62.3 2.74 76

1s71 3.20 2.35 2.11 10.7ó 18.ó2 8.ó8 5.6e 3.4r 3.80 ó.35 6.47 82

1972 4.tt 3.34 2.48 2.99 9.88 6.89 4.31 3.06 2.94 14.93 17.18 17.70 10.02 94.8 2"O4 74

tg73 9.,t0 5.84 3.94 7.07 7.3E 6.28 4.12 3.15 3.51 1.80 10.8{t 7.8 6.16 31.0 ?.r0 T7

1971 4.O2 2.97 3.00 Í7.80 11.?5 6.54 7.71 5.58 4.?8 q.33 15.71 7.r1 7.60 35.3 2.18 78

1975 1.8r 3.82 3.2? Í2.tÍ 9.25 7.12 t.3ó 1.29 3.5'l ó.57 9.32 ó.68 ó.r3 37.0 2.07 88

197ó 3.62 2.93 2.71 6.8? 9.óO 3.59 3.ó2 4"14 i0.ó7 10.81 8ó

$n 7.ó8 5.4s ó.45 2S.70 32.59 11.87 ó.55 4.n 3.54 3.71 35.72 14.91 13.19 53.9 2.73 n
197E 8.90 ó.Ot 15.17 46.40 I].23'10.ó3 6.90 4.88 ,.e 9.2t,21.30 23.é1 15.8ó ó5.1 3.21 75

1979 ró.4t eï.rr 11.s9 22.57 34.97 1ó.98 8.5Í 5.92 4.t2 5.79 25.72 9..7 1r.?1 71 .1 t.46 8ó

t98o 5.83 a.to ,.32 6.ï6 14.00 ?.M 1.57 4.16 3.85 6.27 26.03 1?.72 8.2ó 36.7 2.18 79

r98r 6.1í (.1ó 9.53 30.61 32.ó0 t1.46 6.81 1.6? 3.ó5 4.0! 10.52 96

198? 5.5ó 2.54 15.31 31.03 15.34 ó.óE 4.75 16.4ó 37.91 24.33 120

l9&, !0.8t ó.89 4.41 '19.90 e5.S5 9.88 6.0? 1.50 3,t5 ,.7, 1V.73 11.75 10.84 138.3 3.09 Í09

198{ 8.94 3.t5 3.OS 1.09 3.00 2.I3 ?.t"3 10.57 19.95 13.t0 15?

1985 ó.11 1.74 ó.4! t9.18 t7.30 ó.9ó 3.11 1.t, 2!.59 1l'33 118

198ó 5.a3 3.4t la.E5 30.68 13.34 ?1t,

1987 10.57 5.ró 3.45 11.59 8"44 12.62 
'.ït 

3.?1 3.19 7.0? 137

r9B8 i.52 3.t( 3.55 269

llax
t{ in
llcrn
Rrrioí í (F n)

16.$
3.20
7.4E
57.5

21.3
2.35

5.t0
zr.6

22.7
2.34
ó.!3
31.E

16.*
2.99

t7.t8
&.2

35.0
3.00

I9.Eó
99.6

19.5
2.31

10.3é
51.9

17.3
2.13
6.49
32.ó

7.0
3.0ó
4.?5
23.8

5.3
2.91
3.71
r8.6

1ó.5

3.71

7.11

3r.7

17.4
ó.35

21.73
109.0

16.6
4.25

14.15

72.5

t 5.9
ó.1ó

10.15

50,9

r38.3
34.0
ó1 .4

307.7

3.46
?,.04

2.&
15.3

28- Jun-89

j

11



Appendix 4.6

MINISTRY OF WATER DEVELOPMENT
uàtér Resources Asses§ment Project Docrríentstion sèction

HO}ITHLY AND AII}IUAL DTSCHARGE DATA

ïhe ítows are ln: CtnEC
Days

Oai {.y xí thout

Year Jan Feb x8r Apr Hay Jun Jut Aug sep oct tlov oec Year méx nin readings

==g===a=====-ÈÉÈata:==Ea-attt3Èa=a===!===t=a=ë=È§=t====t===ar-E======àg==========:===lt='===':===:===:t=:l!:=::s!:;:i=ÈË=:==

1980 o'94 7'55 4'71 279

River: SoUTH IIARA

R.G.S: tEB12

Area : 7( sq km

1981

1982

1983

1984

1985

1986

1987

1988

2.39
1.41

2.32

1.15

1.5í
0.9ó
1.52
1.26
1.35
1.03

0.ó8

2.18
0.75
1.09
0.89
1.32

0.85
0.84

2.85
1.84
t.ó1
3.37

1.77
5.6

7.07
5.90

7.03
1.96
ó.51

I .09
1 -05
0.43
I .23
0.89
0.81

1.22

1 .04

2.83
1.0ó
1.76
1.41

1.01

0.ó9

4.97
2.57
2.8?

2.55
1.79

4.61

2.7t,

1.23

1W

99

138

l&

137

l4't
119

2.7?
2.91
2.27

1.90
1 .59
,1.t 7

1.64

.3ó

.12

.35

.13

.13

.32

l{ax

llin
l,lean

Runoí í (rrn)

2.4
1.41

t.89
68.5

1.5
0.ó8
I.r9
42.9

2.2
o.75
1.13
40.9

5.7
Í.ó1
2.85

103. t

7.1
1.96
5.69

20ó.0

2.9
2"27
2.63
95.2

1.9
1.1ï
l.ó5
59.7

1.2

0.43
0.96
31.7

2.8
0.ó9
1.31

48.5

7.6
1.79
3.71

134.1

4.7
1 .20
3.31

't19.9

1.1
1 .12
1.24
tl-7

lrA

ItA

llA

IA

NA

tíA

NA

lrA

ilA

ltA

llA

NA

02-|lar-90
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Appendix 4.6

MINISTRY OF WATER OEVELOPMENT
uater Resources Assessment project Docunentation section

HONÏHLY AIID ANIIUAL DISCHARGE DATA

The ftoHs are ín: CUHEC

River: NORTII }IARA RIVER

R.G.S:4881ó
Area : 44 sq km

Year Jan Feb ,{6r Apr Hay Jun Jut Àug sep oct [ov Dec year *rot"l.,n

0ays

!, í thout
readi n9s

1gAt

1985

198ó

1987

1988

1989

1.08
0.87
1.22
0. ó5

3.ót

0.8r
0.60
0.79
0.51

2.02

0,n
0.45

0.58
0"19
1 .55

!.óÍ
3.90
0.53

5.ó8
3.94

6.53
9.39
1.29
6.24
6.22

2"21

2.12
t.48
L49
t.48

1 .10
1.02
0.85
0.87
1.3ó

0.79
0.75
0.ó1
0.83

0.75

0.55
0;ó?
0.47
0.79
0"5ó

0.91
0.ó3
0.5ó
0.41

1.31

1 .20

?.39
1.88
1.62
1.51

3,39
6.81

?.09
'l .92
2.95
1.?1

2.83
7.89

1 .83
2.11
0.92

2.09
3 "12

8.49
13.86

2.96
9.32

13.70

0.184
0.302
0.348

0.372
0.181

262

11

0

0

6

1

Max

llin
Hean

Runoff(rn)

3.6
0. ó5

1.49
90.ó

2.0
0.5r
0.96
58.2

í.5 5.7 9.4
0.15 0.53 1.29
0.7ï 3.53 5.93
46.7 215"0 3ó1.0

2.4
1.48
1.82

I 10.6

1.4
0.85
1.04
63.3

0.8
0. ó1

0.75
45.1

0.8
o.47
0.ó0
36.1.

1.3
0.41
0.84
50.9

ó.8
1.51

2.93
í78.5

7.9
1.21
3.'t5

191.9

3.1
0.92
2.01

122.6

13.9

2.96
9.67

588.4

0.484
0.302
0.398

21.?
'19-l.lar-00

13



Appendix 4.§

MINISïRY OF WAÏER DEVÉLOPMÉNT
tJater Resources Asiessttlent proJect oocunentation Sèction

MorlTHLy AND Allr{uAL Dtsc[lncË oatl

The ftors are ín: CUHEC 
,, .

Days

Dai ty wi thout
Year Jan feb !{ar Apr tlay Jun Jut Aug Sep oet Nov Dec year max min readings

a=-=!És=t:=========ai:É========i=a=:====É=!=a================aa=-===:=========3=i:!=====:==:=:::=

River: THINGITXU RtvER

R.G.S:4F04
Area : 91 so km

1952

1953

1951

1955

1956

1957

1958

1959

19ó0

í9ó1

1962

1963

19&
t9ó5
19dó

1967

19é8

1969

1974

1971

1972

1973

1971

1975

1976

1977

1978

1979

1980

t98t
1982

1983

1984

1985

ï986
1987

1988

I "68
1;81

2.73
2.94
2,.14

3.74
2.91
1.96
1.80

2.22
1.79
4.24
2.01
1.ó8
2.U
3.71
2.46
1.11
t.38
2.08
1.2?
1.61
1.41

2.28
1.79
2.98
1.n
1.97

2.18
2.91
2.ó0
2.75

3.09
2.32

'I .50
1.53
2.20
2.50

1.41

t.84
2.25
1.9ó
2.53
ï.91
1.89
1.39
2.92
1.88

2.81
2.34
3.02
1.32
1.61

3.e
2.12
1.07

1:ö0
1.92
2.91
2.15
2.6t,
1.80
2. ï5
2.8?
3.06
1.?3
ó.83
2.29
3.57

5.37
2.76
2.71
t.ó5
t.13
1.(9
2.74
t.37
1.13
2.86
7.?2
3.07
r.r8
3.50
3. t2

1.47
2.99
2.74
2.ét,

3,19

2.09
2.40
L88
4.12
3"91

3.8ó
1.90

2.0v
3.99
4.05
5.ó8
5.88

3.53
1.17
6.13
3. 13

2.72,

2.17
1.50
1.67
2.96
1.32
1.32
1.O9

5.76
5.03
2.19
3.8ó
4.15

t.13

3.26
2.42
1.88

1.79

2.41

t.lé

3.01
3.28
3.08
1.80
1.78
2.59
3. r5
3.57
3.92
2. 1?

2.&
2.n
3.97
2.6'
2.?5
1.71

1.31
í .70
't.95

1.15

1.14

?.63
3"53

\.17
2.20
2.80
3.91

2.09
1.21

2.87
2.57
2.59

3.6?

I .50

1.98
1.17
2.1',|

2.57
2.56
1 -62

1.7ó
1 .90
?-t3
2.75
3.76

2.06
2.01

2.32
2.91
2. 33

r .75
't.32

1.39
1.70

1.29
í.92
2.19
2.29
1 .39

1 .35

1.57
2.06
2.12
3.8'l
2.09
Í "88
1 .94

2.t3
1.99
t -4t
Í .20

t .04

1.29
1.3r
0.97

r. 18

1.ó0

2.00
2.0?
l .39
2.3 r

2.52
1 .99

2.23

2,45
2. 18

2.28

?.6t,

1.96
1.98
2.58
2.68
2.68
1 .79
1.81

3.82
4.71
6.19
6.62
7.14
3.77

15.5',1

1 .36
1.17
1.50
1.32
1.24
0.99
1 .05

2ó0

3-5

6

U

3

0

ó

8

16

59

0

1

31

I
33

0

0

0

ó5

69

óó

62

ó1

62

ó3

ó6

ó3

6/,

16

1B

103

111

136

126

113

119

.30

->z

.22

.76

1 .51 1 .67 1 -7t,
1.29 2"00 ?.13
1.ó1 2.16 3.30
1.47 2.62
1.61 2^66

1.87
3.22
2.98
2. Í0
1 "47
2.84
3.ó3
1.91
1.21

1.30
1.57
I .'t3
Í.31
1.29
1.87
t .5ó
3.33
1.18
1.67

2.19
2.n
1.89
2.69
2.63
2.70

2.14

2"64

2.58
Í.31
1.96

2.23

2.15
1.5E

2.18
2.33
?.51
2.05

1.88

2 .5ó
2 "17
1.7r
e.0t
1.28
1.83

r .12
2-53
2. it,
Z.t O

3 .05

1.73
1.99
't.23

1.13
1.17
1.83
Í.85
3.79
1.?9
1.79
1.40
I .80
1.&
1.45
1 .02
1.21
t-12
1.15
0.89
1.10
1.36

1.66
1.65
1.13

2.ö8
2.11
1.11
t.02
r.73
2.11
2.03
2.41

2.33
2,48
1.rJ
I .59
1.04

1.ït
1.17
1 .28
1.3r

2.02

3.30
1.45
3.27
2.56
2.36
1.73
2-\2

?.99
2.O9

1.ó1

2.50

2,04
2.99
3 .80
1.37
2.90
5.11

1.72
2-12
1.99
1.28
3 .57
Í.48
2.26
1.11

1.19
2.58
2.33
3 .39
3.11
2.22

5.51
1.62
3.62

e.c0
1.19
5.19
3. 05

2 .08
s.01
6 .85

2. 00

1.ó5
r .23
2.68
1.28
2.01

1 ,54
2.76
2 .38
2.96
2.14
3 .00
?.56
4.13
2.39
3.47

2.97
4 .30

3.90
2.ó3

1.13
2.22
2.99
2.AL

1.83
2.10
3.28

12-89

12.70

3 .67
5 .85
ó. 0ó

3. Í0
5. 19

9.30

9.41
8.51
9.66

12.01

6.28
9.6ó
8. 00

1.68

1.98

1.62
t .48
1 .40
0.89
0.85
1 .00
0 .93
0.79
c"9ó
': .16
1.40
1.35

0.9r
1 .5'
1.76

83

55

08

33

78

02

93

3.52
2.6'

12

92

19

75

56

23

31

85

7t,

07

42

80

90

95

03

a9

3

2

1
)
2

a

11.63

1?.70

2l
50

51

07

37

17

13

2?

16

09

70

97

36

61

18

n
27

2.25 5.15 0.98

2.76
2.21

3.29

3,77
2.28 2.t,1 t,.u 1 .5ó

l,lax

Hin

Hean

Runof f (íÍr)

1.8
1.22

2.10
70.7

3.ó
1 .13

2.09
61 .1

4.6
1 .07

2.07
6Í .1

7.2
1 .13

2.8?
83.0

4.0
Í.15
2.51
74-7

3.8
1.07

2.09
61,4

3.8
0.97

1.81

51.3

3.8
0.89

1.67
19.1

5.8
I .04

1 .95

57.5

1.3
1.27

2.32
ó8.3

15.5

3.10

7.69
226.3

1 .98

0 "79
I .2ó
37.2

6.1

1.32

3.32
97 "7

6.9
1.23

2.91

85.ó

5.6
1 .28

?.71

v9.8

C3- Apr- 90

a
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Appendix 4.6

MINISTRY OF WATEB OEVELOPMENT
lJater Resources ÀssessÍnent proJect Docunentation Section

I'íONTHLY AND AN}IUAL DI SC}IARGE

cuilEc

DAIÀ
RíveT: HARIARA RIVER

R,G.S:4F05
Area : 17 sq km

Ihe ftogs are ín:

1955

1956

1957

1 958

r959

1960

19ó1

1962

1963

1 964

1 965

1966

1967

19ó8

1 9ó9

'1970

1971

1972

1973

1974

1975

1976

1977

1 978

19n
1 980

198't

1982

1985

198À

1 985

198ó

1987

r988

1.71

1.42
2.21.

1.&
r.85
2.03
1.ó4
1.90
2.06
1.93
1.17

0. 5ó

Í.ó0
1.71

í.30
0.69
a.71

1.24
a.72

.45

.17

"70
.rJ
.ó9
.72

1.15

1.12
1.34
1.19
1.n
1.4A

r.16
1.31

4.97
l. t8
0.96
0.51

2.29
1.66
I .20
0.53
0.ó5

0.68
0.73

í.71
1.27
1.78
't .5ó
í ,7r
1.8ó
1.93
1.81

1.6?
1 .20

2. í0
0.82
2.44
1"57
1.48
1.12

0.51

2.23
2.14
2.07
1.81

1.45

2.24
2.12
2.15
1.6?
1.22
1.7'
2.33
2.32
t.7r
1.34

1.65

0-76

.55

.62

.7s
,39
.28
.91

.77

.78

.38

.97

.16

.71
91

1.21

1.12
1 .51

0.96
1.26
1 .28

0.87
1.52

1.19 Í.ó0
1 .23 1 .75

1.10 1.48

1.74

1.76
2.81
2.11
2.32
2.34
3.09
?.29
2.10
2.17
1.20
1 .08
2.31
2.80
1 .56
1 .0J
0.75

1.84
0.94
1.58

1.17
1 .53
1.63

2,76
3,97
?.1.8

0.863
0.836
0.7t3ó

285

0

0

U

130

'I 15

0

1

0

31

0

3'l

0

0

0

I

69

87

97

67

365

3óó

3ó5

3ó5

365

62

60

ó1

69

66

81

62

61

61

1ó

18

1.31

1.1ó
1.42
1.46
0.84
0.50
1 .50
1.18
1.25

0.ó1

0.ó8
0"85

0.ó8

1.66
1.22
1.41

1.11
0.84
1.18
1.3a
1.18
1. Í6
I .13

0.71
0.52

0.71
1.07

1 .45
1.1e

0.98
t.14
0.82

1.27
ï,0ó
0.40
0.49
0.74
0.59
0.79

1 .04
0.71
0.85
0.50

0.14
0.59
0.75

2.'t6
1.3/.
0.38

5.70
?.15

?

1

1

21

59

16

5.80 Í.170
2.3b 0.485
?.23 0.200

0. ó9

0.8ó
1.49
1.22
0.64
0.v2
0.54

85

27

10

78

1.1 1 2-11 0.5ó1

t.4r
í .20
0.91
0.6r
0.80
1.61

1 .04

1.34

4.97
0.98
0.59

0.49

0.67
0.90

2.6ó
2.28
í .56
1.ó3
0.72

1.35

1.85
1.35
1.17
0.78

3 .17
3.75

3.11
2.11

t.66

0.167
0. E89

0.5?2
0. ó45

0.t 07

0 65

80

03

752.14 2,72 0 1.29 3.91 0.538

47

54

,1
85

Í.t1
1.27
1 .13

1.75

I .29
1.21

0.93
t .05
0.87

1.00

1.64

0.95

1 .05

0.93
I .10
0.9r
0.85
o.73

1.ó5
2.55

z.zs
1.31

í.00
2.42
2-t4
1.10
3.31

?.54
3.32
2.82

1.72
0.91

3. ó1

3.02
1.12
1.19

1 .60

1.92
1.97

1.29

0.ó8

2.12
1,1.6

1 .18
1.56

1 .29
1.34
1.34

t .20

0.53

1.35
0.96
0.88
1.13

r.15
1.10
1 .09

t.09
0.50
'l .0c
0.78
0.87
r.01

0.9ó
0.93
o.92

0.97
0.41

0.91

0.71

0. óó

0.80

o.9z
0.90
1.59

0.98
1.16

0"81

0. 70

0.57
0.8ó

3.67
1 .59
2.14

1.79
4.18
1.93

1.17
1 .12

2.36

?.69
1.ó'l

3.75
3.92
2 .58

.67

.ó{

.82

.58

,45

8.26
7.t o

5.7s

12.31

6.38

0. 7ó'l

0. 701

0 -761

0.611
0. 3592.96

1.35

1 .57
0.9ó

3. 15

1.18
2-60

1 .0ó
1 .70

1.2t,
7.93

0.490
0.538

l{ax 3.0
tli n 0 .56
llean 1 .53
Runofí(rm) 241.ó

1.7
0.50
1.22

191.9

2.3 3.3
0.53 0.5{
t.t3 1.73

1n.9 271 .9

1.2
0.76

?.11
332.7

2.1

0. ót
1 "16

230. ó

1.7
0.52
I .11

180.2

1.1
0 .49
0.98

r51.9

1.3
0.40

0.80
125,7

?.2
0 .38
0.99

t5ó.1

t.7
0.7?

2.03
31 9.2

3.9
0.75
?.13

355 .5

?.?
0.78
1.19

?34.1

12.3

2.11

4.74
716.1

1 .170
0. 200

0. ó31

99.1

15

22-Har - 90



MINISTRY OF WATER DEVELOPMENï
Uater nesourcea Ass€ssment project

l.loilTlllY Ar0 AINUAL DISCIIARGE DAïA

ïhe ftol{s are in: CUIIEC

Docrment6tion Section

Appendix 4.6

RIver: THAI,IGAIIIA RIVEft

R.G.S:4F08
Area : 210 sq km

0ays

Cai ty Hi thour
Year Jan Feb l'lar Apr tlay Jun Jut Aug sep oct l,lov Dec year max min readirrgs

=:=::======-:::=§t=a::=::== _-__::.:a::=::::::=::::==:::

1957

1958 2.250
1959

19ó0 0.904
1961 t -505
196? 5.096
1963 1.985

1961

19ó5 6.620
196ó 8.278
1967 5.464
19ó8 8.608
1969 5.296
1970 1.87Í
1971 0.572
197? 0.290
1973 3.061

1971 0.910

1975 í.301
1976 0.6t16

1977 2.219
1978 4.572
1979 6.527
1980 2.ó03
1981 1.515

1982 ?.310
1983 5.014
1984 1.03ó
1985 2.?68
1 98ó

1987

1988 1.ó19

1.510 0.9ó5
1 .§1 1.164
0.ó07 2.208
0.850 0.578
2.735 0.592
1.504 1.84ó

4.040 3.909
2.605 5.325
6"078 8.273
3.r39 2.105
7.058 r1.182

3.8?8 7.3s2
1.262 0.901
0.270 0.30r
0.185 0.13ó
1.867 1.3t 4

0.703 0.ó11

0.731 0.548
0.150 0.321

1.029 1.038

2.211 6.675
6.101 1.686
2.01ó 0.906
0.899 2.225
t.19ó 1.067
2.589 1.495
0.61,l 0.49ó
r.339

O.713 0.7t7

0. 791

0.336 0.ó9ó
0.801 0.59ó
0.870 0.ó01

0.952 0.872
1.553 1.171

1 .048
1.570 1.220
0.78ó 1.599
6.030 1.?71

4.501 t.482
2.832 1-921

1 .932 1 .208

0.51ó 0.?9{
0.932 0,246
1 .172 0. 982

0.85,? A.687

0.577 0.383
0.68ó 0.550
0.{33 0.376
1.153 0.918
1.128 0.578
1 .885

0.2ó5 0.219
1.5ó1 0.984

1.32ó 1.1 10

0.9ó5 0.ó95

0.373 0.302

0.777 0.6t4

2.17 31 .11

7.11 51.56

11.50 73.17
9.51 ó9.82

1 1 .30 't 17.90

.1.93 t8.79
3.34 182. i0
1.73 29.56

5.51 20ó.40

2.90 ó8.15

1.3ó 13.1 1

1.21 22.es
1.óó 51.58
7 .73 65.12

1.ó8 8.ó3
5.93 104.,10

2. ó3 39.0ó
2.79 96.52

3.59
1.18

1?.18

3 .05

13,ó1

7.07
22.11
10.58

17.18

r0.53
?o.23
6.55
0.46
1.77

tI.09
2.7t
2.1,3

10.70

27.39
19.89

í .59
15 .48
7.54

3.27
0. ó3

5.81
1.69
ó.08

12.96

17.21

7.55
15.60
22.60
22.85

15.94

1r.60
5 .5ó
5.29
8.3r

ó.76
3.23
Í.9t

16.99

9.17
1 9.40
1.óó

?7.67
11.40

6.87
0.6ó

1.67
1.92

2.48
3 .05

3.75

3.35
8.82

í0.70
10.2í
7.87
1.07

2.58
3 .00

3.?3

?.23
1.71

1.26
3 .82

3.10
7.00
ö.87
1.78
4 .53

3.13
0. 35

0.99
Í .09
1 .28

?..17

2.20
5.61

8.11

ó. 33

3.96
2.31

1 .05

1.46

0.93

1 .12

1.07
0.óó
I .93

1.97
5.ö/

0.|t,
2.11

2, 09

1 .51

0.32

1.27

1.21

0.83
0.38

1ó.50

2.76
0.92
1 .55

3.ó8
7.93
8.30

3.58
1.31

0.71
0 .35

15.ó5

0.ó3

0. ó8

0.ó9
0. 18

0,87
3.81

0.90
0.12
2.13

0. 73

3.65

?.02

7.01

2.25
í.91
?.17

1 10.28

2.75
16.?2

3.39
16.17

25.11

2?.39
30. 58

ó.07
3.ó1
1.19

28,?7

ó.90
1.64

2.82
7.95

1ó. 03
'I 1.07

5.70
7.22

17.72

1.i.3

19.70

3.57
11.29

6.?3

?.02
1.67
2.32

12 . /.1

5. tó
17.65

21.19

11.14

8.13
13.17

21.75

3. 55

1.ó0
0. 58

5.71
1 .6t,

4.9ó
1 .3ó
3 .01

7 .04

15.76

3 .91

3.5t
1.9ó

12.28

3.81

5.t 6

3. 18

0.271

0.0ó7
l. 200

1 .700

I. /JU

0.891

0.212
0. 101

ó.0ó3

0. 30ó

0.407
4.2?2

0. ó40

0.22?

v. t\t
0 .64t

0.499
0 .177

215

61

92

76

57

ó5

1ó8

tö

75

76
o'r

aa

84

76

75

85

ic2
7A

83

82

7t"

9Z

B5

1C9

133

308

3ó5

31ó

tt/

Hax 8.61

t'l i n 0.290
l.lean 3.1?5
Runoíí(ÍÍm) 39.9

7.0ó
0. 185

2.065

2ó.3

1í.18
0. í3ó
2.175

31.6

27.1
0.16
9.36

t 19.4

27.7
0.óó

't0.72

136.7

10.7

0.35
3.99
50.9

8.1
0.32

2.2?
28.3

ó. 05

0.265
1.361

17.1

1r.18

o.2't9
t.051

13 .4

1ó.5

0 .35

3.0ó
39.'.1

140.3

1.19
11.15

180.5

21 .8
0.58

7.22
9?.0

3 .200

0. 0ó3

0.ó39
8.1

11,5 2A6.4

1.?1 8.ó3
1.89 71.30

62.t 909,4

05 -Apr-90
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Appenelix 4.6

MINI§ïaY oF VíATER DEvELoPMEHT
lraler Re§ource8 A§scasment Project 0ocurentstion section

ITIOHTHLY ATIO AITTIUAL OISCHARGË DATA

Íhe f lors 'aró 'i'n: Ct tíEC

0ay§

Daí ly níthout
Year Jan Feb llar Apr t'lgy Jun Jut Aug sep oct Nov Dec year ngx min readings

=:r:a!::=======:l==t:=======!È3===al=*=§É====-=3=:==:!:======E:a==t:=Ë3:=-==3=a::=:==-:3S::=:.8==à:===:=E=s====

Ríver! URA RTVER

R.c,§:4F09
Area : 198 sq km

1957

1 958

1959

1 960

19ó1

1962

19ó3

19óÀ

1965

1966

1967

l9ó8

t9ó9
1970

1971

IYÍI

19n
1974

1975

1976

1977

1978

1979

1 980

l98t
t982

1985

1984

1985

1986

1987

1988

3.92
1.1.9

2.27

5.13

1.012
1.204
0.918
I .591

1.647
1.57t.
1.3ó0

0.859
0 .923

?.3?9
2,166
I .055

2.00ó

3 ,88
3 .17
t .59

121. t0
13.67

?6.8d
1.92

18.7?

19.38

7 .18
2.31
1.06

16.41

30,ó1

?3.45
5 .3ó
6.05

2.24
4 "45

16.93

27.90
0.978
0.751

287

11ó

96

78

112

119

175

81

75

99

180

91

76

77

B8

101

d)

83

190

96

89

8ó

91

112

136

119

117

109

1?9

ó.85
r.75
2.82
5.06
5.90
3.2?
1.30
1.39

3.67
1.t+5

2.3ó
1.?7
1.37
5.97
8.16
4.56
1 .89
4..52

5.20
1.07
3.18

2.72
5.34
1.75
Í .28
1.67
2.90

3.89
r.95
0.69
0.78
1.89
0.85
1.?3

0.7?
1 .53
2.78
ó.92

2.11
1.07
0.8Í
2.03
0.79
1.42

1.42
2.46
1.2t
2.15
2.15
3.ó6
1.?7
1.69
,.13
8.14

10.29
t.39
0.15
0.51
1.01

í .30
0.73
0. /+8

1.21

9.5ó
1. 10

1.21

4.0ó
0.53
0.79
0.64
1.ó3
0.79
0.79
1.01

3.69?
?.84t
1.ó00

4.020
2.?e4
0.591
3.08,|

1.911

1.?36

1.E04

3.235
0.843
2.31,6

1.861

1.391

0.143
?.?43
2. 009

1.333

1.661

2.620
1.9t5
1.157

1.192

1 .171

0.575
1.753
1.115

0,711
1 ,07t+

1.910
0.571

1.067
0.935

0, t90
0. t86

0.898
0 "731
1.352

1,6?2

1.37t
0. 78a

0. 845
q.723

0 .583

1 .0ó8

0.91 3

0.t 78

0"81 I
,l.33r

0,353

0.519
a.$?
0.5ó8
0.161

0. ó53

0. r30
0.389
'l . l5ó

6.159
1 .5ó1

1.129
1.11ó

1.619

2.810
ï.ó90
0.716
0.855

8.396
1.145

0 .907

t .333

0.661
0. 895

5,127
1.383

0.485

t.028

0.577

5.03ó
1 .58ó

0.817
0.294
1.ó18

33,97

8. ó8

70

94

99

18

15 .40

17.53

14.71

8.71
ó. óó

31 .29
2.45

17.96

8.96
?.30

2A.79

27.09

ó.9ó
3 .09

7.27
7.18

3.0ó
5 .33

2.77

5.78
10.03

ó.01

5 .00

1.35
15.U.
1,36
8,22

10,43

ó.9ó
3 .83

2.85
t .04

4.21

?.72
2.20
ó. 83

117.00

114.40

ó1 .90

?1 .91

28. 09

3ó.91

28.15

10.51

81.93

í .320

1.070
A.5t z

0 .335

0 .370

.59

.90

.07

.60

2

1

t
I

ó.95 13.37 3.178
Í.ó1 4.63 2.167

?0.03 12.22 ?.177
t.10 26.71 3.56í

42.38 13.591

17.95 11 .81 2.68?
1.64 3.13 1.497

5.'t46
7.60 9.759

13.Íó 17.36 6.331

18.38 1ó.07 5.398
15.33 E.?',t 2.9?8
7.19 10.16 4.969
0.74 15.é9 7.412
2.21

10.55 8.86 4.427
ó.10 7.31 3.838
3.50 3.85 2.489

14.56 2ó.10 3.879

20.43 20.39 
',7662.01 3.13 í.511

28.78 5.996
10.70 't4.43 6-102
2.13 10.2't 4.884
0.96 0.46 0.140

13.é7 16.67 5.541
7.87 13.11 t .966
5.34 5. 'ló 3.291

1.30ó 0.750
1.ó38 1.430

í.382 r.09Í
1.605

3.574 2.O45

1

1

2

795

090

78

51"?

885

625
4.12 28.51 A.741

1

,l

3

10

)
5

90

?7

2,9'l
2.97

42.61

53 -72

0.506

0.603

0.377
0. 50ó

0.355

A.07t

?,54 14.08 0.1í.5

4 .05 1 .76
2.?0 1.19

3.70 2.26 9-15 0.20ó

liíax

Hin
,,lean

Runoï Í (,rm)

6.5
1,07
3.16
4ó.8

6.9
0.ó9
1.97

26.7

t0.3
0. ó5

2.28
30.8

28.8
0.74

9.2?
1?5.6

42.1 13.59 3.ó9 5.88 l-65
0.16 0.110 0.r13 0.18ó 0.16t

13.00 1.602 1.9't1 1.392 0.919
175.9 62,2 2t.9 18.8 12.t,

8.40
0.294
1 .9ó0

2ó.5

121.1

1.77

1t,.97

202.1

2.27
8. ó3

11ó.8

117.4

9.45
47 .13

637.6

1.320

0.074
0. 555

7.5

30.6 10.1

2.?O

1.10

55.4

05 -Apn-90
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Appendix 4.6

RiVET: XATHITA RIVER

R.G.S:4Ft0
Area : 878 sq km

Dai Ly

YcÉr Ínix min

xtlrtsTRY oF r{AïER
Uater Resources A3sccsment Project

HOIIÏHLY AIID AilruAL DTSCIIARGE OAÏA

ïhe Ítors are ín: Ct {EC

DEVEtOPtíEIï
Docmentation section

Days

rri thout
readíngsYear Jan Feb ll.r Apr llay Jun Jut Aug Sep Oct llov D.c

1959

19ó0

t9ót
1962

1963

1964

1965

1966

1967

1968

1969

t970
t971

1972

1973

1971

1975

1976

1977

1978

1979

1980

Í98t
1982

r983

198É

1985

198ó

1987

5.60
5.28

13.97
1.9ó

13.93

3.A
tó.59
7.16

í5.48
12.24

8.5ó
4.91

29.92
27.62
9.0r
2.7'l)
2.99
5.28
1.37
3.0E
2.9.
6.15

25.87

17.6
,.58

1?.22
{.18
ó.80
4.il
6.97
4.40
4. ts

r7.ó5
tE. t3
9ó.48
t4.05
49.91

16.&
rt.6t
14. Í6
t3.0e
23.71
24.14
20.25
2.73
6.39

23.40
7.&l
ó.8t

21.74
71.56

27.r7
E.t0

2ó. t9
t9.59
12.&
5.28

25.I5
tó.05
ó.68

E.30

t4.tI
26.70

3.58
4.t4

11.71

t0.39

2.7A
3.28

Í0.t5
ó.00
6.17
5.ó2
4.a7
5.2A
7.17
6.17
4.U
3.79
2.48
3.33
3.30
2.74
2.?4
3.86
ó.55
6.26
4.00
4.97
4.39
1.27
2.O4

1.ó8
3.87
1.80

7.10
3ó.40
26.35
6.05
6.LS

17.42
25.56
8.57

1.il
10.85

3.31
4.7t
3.97
ó.40

I 5.35
22.9
8.91
6.22
ó.ót

15.79
7.75

8.09

9.19

5.40
í9.20
20.82
1.98
1.90

1r.72
20.r2
ó.63

1,.07

ó.81
3.1t
3.55
3.61
1..56

9.6E
26.&
6.68
5.0ó
4.9C

10. t9
1.70
ó.13
1.67
6.0ó

t5. t6
ló.96
53.17
1.6.6
34.55
10.52
14.32
6-89
5.1,9

12.4E

7.67
4.5'

t9.7t
t7.u
28.50
9.59

3t.6t
t9.34
t2.66
3.75

26.41
18. t9
4.47

12.17
12.9é

18.58
4.6
9.16

17. r2
8.4t
16.27
7.r,
3.61
3.73
4.n
6.51

4.t2

9.78
9.O2

12.99
t.78
6.78
9.83

13.57
t0.7t
5.?5
1.67
2.94
1.49
5.27
3..6
3.20
6.27

12.21

t1.0ó
t.0r
E.70

?.o2
5. 18

2.n
7.U
ó.15
3.06

5.50
6.67
9.98
E.42
4.9?
4.9r
3.47
3.72
1 .01

3.1{
2.63
5. t0
8.0ó
7.88
4.67
ó.23
5.(1
1.90
2. 18

5.n
1.18

2.51

10.35

56.8ó
30.94
8.68

t0.ó8
41.34
69.63
12.94
t.17
5.68

í7.10
5.15
7. 15

5.8ó
9.07

27.10
27.3?,

11.00
10.5ó
9.73

37.17
10.90
tó.04

1.77
3.7r
3.ó9
5.78
5.1ó
3.5r

2.08
3.07
2.18
2.48

3.23
1.*
5.04
3.23
4.16

305

49

95

1r3

Író

90

72

70

75

61

ó9

67

80

ó8

ó5

&
62

78

73

74

7t
77

71.

'l t7
91

79

97

76

76

5.ó3 4.5t
12.1'

5.6 1r.r2
91.6
fi.0? il.16
5.E8 65.21
8.29 2t.2t
ó.23 13.5t

rr.73 38.55
11.62 68.34
12.42 54.t9
7.44 21.71

4.27 8.ó2
3.8ó 9.4'
8.a8 17.57
3.48 6.87
t.t7 12.15

5.80 7.72
?.u 8.79
1.17 40.21

1ó.t5 18.55

6.52 §.62.
1.90 229.22
6.2t 14.7t

12.16
10.52 8.ó0 72-3 't.'13

ó.33 1t.41
13.8E

20.9?
29.96
17.94

8.30

47.9
470.8
252.7
222.1

106.0
154.1

8.85
5.55
7.39
5.00

187.0
18.5

82.8
5ó.8

12.87 r01.7
?2.28 r48. r
18.16 216"9
25.0t ó08ó.0
12.21 92.9

8.82
t6.04
r6.E9
ó.t2

1r.22
It.54
7.16
2.71

13.09

E.64

1.94

4.23
2r.73
,.10
3.91
1.8t

8.2t
,2.73
11.72

1r.76
10.óo

26.76
5.07 5.0't

8.ó3 70.8
8.95 200.5

3. tó
1.ó0

92.2 1.28

llax
r,rln

llean

Runoíf(nm)

ló.4
3.3t

r1.18
34. t

26.6
3.1 I
E.72
26.ó

29.9
2.',Í9

9.ól
29.t

9ó.5
2.7t

24.99
76.2

51.5
!.75

t8.83
t7.5

w.1
2.71

10.fi
3t.t

13.ó

1.78
ó.Et
20.9

11.7
2. t8
5.m
17.1

t0.2
t.&)
1.t6
13.9

91.7 2?9.2
t.8t 6.87

r0.52 3r.0(
32.1 9L.7

ó9.ó 30.0 ó086.0
5.07 5.00 18.19

18.83 13.22 45ó.8ó

J7.4 10.3 1393.7

5.78
1.13
3.28
10.0

16- Jun-89
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Appendlx 4.6

MI}IISTRY OF WATER DEVELOPMEilT
Uater Resources Asse§smnt prorcct Docuoentatlo SectÍöÍ1

I,IOIITHLY AIIO §IruÀL DI§CHTRGÉ DAïÀ

The f locs are ln: qr,ÍÉC

River: ïHlttGlTHU RIvËR

n.c.S! 4F17

Area ! 303 sq kn

Year Jan Feb t{rr Apr ila}, J(Í| Jut Arrg Sep Oct }tov .Dèc 
ïear

Dal ty
nox mln

0ays

í i thout
rGËdÍn9s

19ó5

t9ó6
1967

19ó8

1969

t970
19r1

197e

1grt
1971

1tï5
1976

197r
r978

19m
1980

1981

198?

1983

1984

1985

198ó

1987

1.71 1.3í5 1.561

0.23t 4.621
0.83ó 5.357
1.168 2.039
1.064 1.31E

0,893 0.927
0.57ó 0.6t1
0.r?2 3.A9
0.514 0.48n
0.929 0.E28

0.?90 2,002
0.926,t.22A
't.239 t.1lp
1.589 í0.800
t.ó12 2.069
'l "242 1.66ó
t.260 1.7A7

l.?e8 ó.788
1 .022 1 .2t49

0.438 10.257

t.347 t.(05
0.630 0.747
0.507 0.308

3.16
17.A4

41.eï
r8.ó3
9.19
2.32
2.68

15.26

l.ó3
3"56
t.35
8.91

18. Í4
7.81

18.72

7.51
4.il

20.20

2.7t
15.32

3.72
ó.55
4.20

t.ó3
t"82

t0.79
27.14
2.92
ï.20
1.ó:
3.91
t.13
2.U
2.30
6.87

Í1.e1
1t.18
3.83
3.17
2.A

224

136

77

60

70

70

ï01

67

ó3

óó

62

7E

75

n
79

n
7t
90

9?

80

97

78
'n

1.8
2.14

$.44
5.21

1.ó1

0.n
1.54

5.t5
1.81

1.30

0.80
t.t4

11.50
ó.5t
1.25
0.87
0.7.
o.92
1.72
0.E6
0.E,
4.13

12.4t
5.56
1"32

3.97

4.56
22.99
4.1,

r1.t6

24.96
1 1.53
8.88
5.05
4.80
,|.5!

1.0t
1.70
r.81
1.5ó

r1.73
11.05

r2.33
3.fi

15.80

5.30
3.12
1.30

I 1.58
8.89
1.92

4.ï6
5" t0
3.24
t.7?
1.56

0.93
0.93
4.26
1.30

2. 15

2.67
2.09
1.32
1.15
0.80
0.Tt
1.62
1. t0
1.25
2.20
2.9ó
3.13
1.67

2.27
?,33

1 .51

0.59
2.$
1.68

t.08

t.30
1.75
1.50
'!.23
1.04
0.62

0.56
1.09
0.84
t. ï0
1.n
r.92
2.17
1.27

Í.67
1.63

Í.28
0. t5
1.8'l
0.92
0.82

8.39 2ó5.30 0.6e9
9.51 tE3.ó0 0.891
4.26 W.54 0.914
2.33 97.46 0,e,

I
2

I
,
I

.10

.28

.02

.48

.50

1 ,13
,.19
0.82
1.00
t.Í8
t.9E
?.8ó

t0.39
Í.60
1.9't
t "7t

0.ó7
1.14

11.46
4.33
4.00

11.4t
33.48

fi.55
?,.?a

25.28
,.57
4.10
z.a6
8.35
7"*
z.?fr

2.55 1r0.20 0.3L1
1.07 5.9r 0.3{lt
2.73 94.96 0.59ó
1.76 Zr.u 0.t5{

3.2t
5.3ó
9.27
?.22
1.95

2.14

3.52

3.t2
2.98

3.89
1.75
5.29
2.19
4.20
3.41

2.00
0.98
4.22
3.01
1.68

ó.01 ó9.90
E.8ó 81.8t
7.'Í I t00.50
2"40 21 .49
,.55 Í14.10

Í.0t0
1.0t0
t.320
0.E7?
t.080

2.19
t.86
2.31
1.07
I "ó9

.6

.65

.52

.51

.Í5

.23

2.99
3.42

2.33 32.95
3.63 5t.45

0.617

0. 280

3 .20
9.4E
2,11 1.rl 56.19 0.e51

Xax

tlin
lleon

Rwroíí(írm)

9.3
1.02
e.99
26.5

10.4
A.Tï
2.31
e0.4

12.1
0"74
?.97
26.2

33.5
0.67
8.97
79.3

a5 .0
1.03
7 "'t4
ót. I

5.3
0.93
2.U
u5.t

3.r
0.59
1.7,
15,5

?,.1

0. 15

r.I1
t1.5

t.óI
0.231

0.950
8.4

10.80

0.308
2.719
24.0

{1.3
r.ó3

Í0.26
90.8

?7.'.|

l.?0
,.óE
50.2

9.5 2ó5.3 1.320
1.07 5.9t 0.tt{
{.40 E9"4ó 0.701
3E.9 790.8 6,2

I 5.xry-89

19



Appendix 4.6

MINISTRY OF WATER DEVELOPMENT
gater Resourcea Asseasment Proiect oocunentatión Section

rOITHI.Y AXD AIIIIUAL DTSCIIARcE DAÍÀ

The ítoxs are in: Ctl,lEC

River: ROJEHERo RTVER

R.G.S:4FÍ8
Area : 479 sq km

0eys

Daity Hithout
yeàr Jan Feb Har Apr llay Jun Jut Aug sep oct Nov oec Year max min resdings

=!==:==:======l===g======t========a==3==i=====:==:-=======i3:l=:===l======:=::=:=: ==--=::==:===::=::::= 
E::==a: !

196ó

1967

1968

1969

1970

1971

1972

1973

1974

?.77
11 "22
17.14

1.08
1.12
't.26

,. 04
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MlNISTRV OF WATER DEVELOPMEI{T
llatër Resources ÀGsesÉoent proJcct Oocimentstlon Section

IIONTI{LY ÀND AIINUAL DISCHARGE : OATA

Rlver: tHÀ[AilTU RTVER

R.G.S:4F20
Area ! 21Í sq km

The ftous sre ln: CtltEC

Year Jon fcb t{!r 'Apr 
l,lay Jut Aug S€p Oct l{oy Dec year

Dal ty
mix nln

Dlys
rí thout
readirys

19éÉ

1967

Í9ó8
19ó9

1970

1971

1972

1973

1974
't975

1976

1977

1978

t979
1980

1981

r982
't985

't981

1985

198ó

19E7

198{t

t.60 3.30 13.215 14.057 4.61í e,t80 Í.005 0.343 129

3ó5

3&
3ó5

365

tó,
3óó

3ó5

365

3ó5

3óó

36'
289

105

207

50

r5
t?

172

tzl
Irl
Í37
t09

7.221
1.880

t.301
2.485
5.539
0.131

2.790
1.975

2.93E
0.929

5.82 4.5ó 15.119 12.544 6"203 1.697
0.26?

Í.585
0.799
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1.1?t
0.ó2ó
1.947
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11 .26
6" 15
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2-79
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9.1ó
0.32
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5.27
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3,35

2.09
1.01 5,524
1.ó3 1.215

0.309
1.47 6.A23
1.23 tó.290
1.27 1.974
0.44 7.521

ó. l23
5.7ó3
0.29ó

7.0ó8
4.508
1.523
3.668

9.620
3.8ï5
2.162
0. tó3
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0.644
2.22V

5.452
1.88ó

1.r67
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e.J9(
2.U2
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t.481

3. tE9
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0.6{§
0.08J
r .509
1.236

0. t75
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2.1a

47"4

32. r
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1.ó0
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0.1.7

0.928 t.07ó
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1,41
7.92
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8.33
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Summary oÍ Peak Flows Monitored in April-May and November/December Í9gg

tsy WRAF Asststant Hydrotogtst

Using Bridge Crane Method.

River RGS lt
(m)

0
(cunecs)

0ate Remarke

ïhangathe 4F8 0.80
0.92
0.86
r.33
1 "434.00
4.48
4.63

2.85
1.45
2.65
2"7A
2.08
1.ó0
0.95
0.76
?. Í0

4.&
5.88

50.39
32.48

1 18.78
128.72

98.21
30.62
91.18

7.48
4.48

31.68

11lOtt/88
11t04t88
18/04/8
18/04/W
19t04/§
20/04/88
20/04t88
z0ta4/88

21t04t8a
?1/04/§
?z/04/u
27/04/88
27/Mt88
27/AU§
au11/8
08/11/8A
14t11/8

Cteared vegetation at gauge.
Check readins (c/r)

Flood levet over 3 m. Ftood mark pegged.

c/r Haxinr.rn ftood mark pegged 5.00-4.5m gauge required

c/
c/
c/

r
r
r

Ura 4t9 1.97
0.89
1.12
1.32
2.65
2.18
1"70
2.61
3.66
3.3ó
2.04
1.0ó
0.81
1.50
I .56
í.ó0
1.óó
1.73
1.80
I.8ó
í.89
1.92
1.82

39.61
11.79
17.81
19. Í4
57. t3
53.0r
30.97

163.23
132.03
36.62
12.56
8.21+

24.68
24.88
28.83
28.51
34.50
34.82
44.67
38.40
41.68
1?.67

27/A4/§
14/01t§
18/04t§
19t01/8
21/01/8
21t04/88
2',t/01/88
22/04t88
25/04/88
27/04/85
?8/04/§
a4/11 /88
08/11/88
14t11/88
14/11/U
14/11t§
14t11/88
14/11t88
14/11/W
11/ 11 t88
14/11/§
14/11t§
14/11t88

clr
Flood tevet over 3 m. .Ftood mark pegged_) - ...) m gauge requred.

Kath i ta 4F10 0.ó5
0.58
,. Í5
1.40
í.0ó
I "36
1,35
0.93
0.91
1.14
1.54
1.55
1.46
Í.80
2,14

11.09
7.15

51.33
69.71

59.1ó
51 .tA
?3.09
26.5ó
35.24
8ó.55
78.&
ó8.0ó

194.41
220.?2

t

04/11/88
04/11 /88
17t11/88
17/ 11 /88
18/11/88
18/11 t88

clr

Thinsi thu 4t17 I

0
0
I
0

00
70
93
i,
8Í

Í2.90
3.r2

Í1.31
4.90

13/04/88
15/A4/88
19/04/M
au05/88
09/11/§

c/r

t
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Rivër RGS
(m)

o
(cullecs)

Dste Rermrks

Thsnantu 4F20 0.48
0.56
0.80
0.5ó
0.63
1.00
1.30
0.85
2.70
?.e
3.20
2.75
2.6
1.36
2.85
0.82
0.88
1.17
0.74
0.70
1.12
0.5ó
Í.35
1.26
0.92
1.05
1.Í0

z.
6.

40
69

3.49
12.40
e3.33

59.70

50.79
5t|.35
13.52

:
19.16
6.51
5.54
7.37
2"44

28.9t,
27.59
12.91
17.71
18.78

13t04t88
14/04t§
1í+/04/88
15t04t88
18t04t8a
19t04t8a
19t04t8a
20t04ts8
?1t04t§
21/04t88
21t01t88
21t04t88
21t04t8a
21tO4t8a
22t04tffi
26t44188
z7t04t8
28/04t8E
0?t0r/8
05/05/88
04t11t§
08/11t88
14/11t8É
14t11t88
17t11t§
17/',t1t§
17t11t§

clr

clr

cl?
clr
c/r - maxirun cHT 3.20 m

clr
clt
clr

ilutonga 4EAó I
2
2
2
2
2

.93

.74

.44

.91

.1?

.00
26
19

0ó
17

15/O4t88
20t04/§
26t04tu
29t04t88
28t11/8
0?t1?/§

c/r - Bridge very high for the crane
c/r
clr
clr - Current very §trong for the boat

Rugut i 4E86A
(ner)

0
4

94
I Í

1

t
I
I

93
97
78
25

26.19
29.94
21.08
07.48

15t04t88
14/01t88

20t04/§
26Í04tW
28t04/8
a7/11t§

clr
c/r Ftood tevel over 3.00 m

, - 4.5 m gauge requíred
Ftood mark Regged.

Thuch i 1EB7 1.72

2
1

00
89

20t01t88

26/04t88
0zt05t88

c/r - the current ràs very strong for the boat.

cl
c/

r
r

l,làra 4EB1 I 0
I
2
2
I

.u

.91

.21

.09

.39

11 .30
43.32
71.60
6?.99
30.8ó

15t04t§
20t04t88
26t04t§
28t04/88
07/11t§
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PEAI( FLOW ANALYSIS AT R§S 
"EA6( 1964- 8S )
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PEA'{ FIOW ANALYSIS AT R65 4EB6A
(1962 - 88)

aÍlUÀ( {tlOO 1Y.3,.}
.l

E,
-o
E
r too

À

Í
zz

*.
I

t'l
re^.rurr Í:r,.-.,,) OF NON. EIC€EOAf,lCÉ

PEAI( FLOY' ANALISIS AT RGs óEB?' (1960 - 88)

rI LÀ l.l t, tJ uÉ
tÈÍut{ ttil0O lÍín,

lc t §

300

c,j
tó
E

U

f
Z
e

ro0

50

noiAo,r, Í' Í.^r.,*, 
") oF NoN-€rcÉEDaNcÉ

t

-.1---.{----{--+-
tH+ -lH-r-

I
--+---+--

-F-{-

..:.+--]---i-
-!. l-.:-- L-
I r i.i--
.i . r--i-:.-il

-+-+-:! i ;-
i. :- . -.i.-.
: r 'f r-

.-r..i- --:- i-

I-t-
i t*

i,i

'rl!
:iii

I
I
I

{li

Iiltit

l
i

t

I

l.ii
I

,l

)A



Appendix 4.6

PEAX FIOW ANALYSIS AÏ RGs 4F8
(1958-198/. ond 1988 )

Ll tal9i.r [Nro0 lt ..r,
!

300

;
€
3.250
Èo

.boq
w
À

, 150
z

50

{
I T

Ftrtttraa
tmr!'rf rr f"-,L,"1 oF Noil -ErcEEoANcE

§ aa lJ !. ta

PEAI(,FLOW ANÀLYSIS AT RGS TF9
(t958 - 88)

lflutu. frlrgo tyíri!aato'Ë É cn l-

c,:
!o

H

fzz

,, aértiir
4círorlr 

" f.-:.í.,,1 OF NON - ErC€€fjÀNCE

a

IHfl lt

tltl-I-._-
tttl# I I I

_ltttt
-,_-Ll I I I

tttl-T--
Í t-I.L

I lttit
tttl-r-
ttt

I-I
Il14

ittll
l-

ttl t,
I I I I l-
II I Iililii
lttt
ttttt
ttttl.-f -H-t--

IIII

.t, I I I

I t T-I

," .+- t-H-
II I
I I

I I r--
ltitI Jt[

IHï
+rJ-L
++ll -È+---+--F-

tt tt

I I

+ II I
I I I--l-

-v
I t Iit

ilil HitÍt tl,l"
I

t+t--1-

t+ I

I

llrllliit
I

27



Appendix t[.6

PEAK FLOW ANALYSS AÍ RGs 4F1O
(1960 - 8?)
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Appendlx 4.6

DISCHARGE ANALYSIS OF TANA RTVEH 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.

ï. Thuchi River - BGS 4EBZ

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

The river originates from high up in the Mount Kenya forest where rainfall is about g00
mm per year. As the altitude decreases, rainÍall increases to about 1800 mm near
Kiamuriuki Forest Guard's Post and thereafter decreases with altitude to about 7S0
mm before the confluence with Rr.rguti river in the semi-arid Kanjuki area. A number
of springs feed the river along the Íorest edge and just upstreaó of the new Thuchi-
Nkubu road.

Fliver flow is monitored at two River Gauging Stations (RGSs) namely 4F:B.4, upstream
of the new Thuchi-Nkubu road bridge and at 4EB7 about 4km dównstream of the
lshiara-Chiokarige road bridge (Main Report, Figure 4.2 and Appendix 4.8).

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

The RGS site is Íairly 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 0.3s1 to 228 cumecs.

Daily discharge data for the period 1960 - 1988 have been calculated from which the
lowest Ílow recorded was 0.351 cumecs on 19103 /71 while the highest was 228
cumecs on 03/12168 ffable 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 g5 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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Appendix 4.6

2. Ruguti River . BGS 4EB6A

Ruguti catchment area is similar in many respects to Thuchi catchment. lt has an area
of 368 kma and is also long and narrow.
The river is monitored at two RGSs, 4EB5 is located upstream of the new Thuchi -
Nkubu road and 4EBOA is just downstream of the lshiara-Chiokarige road bridge.

Water level observations at RGS 4EB6A started in February 1962 untilthe present day.
The river bed has been very unstable 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 cumscs have been extrapolated.

Table 1 A Summary oÍ Monthly and Annual Discharge Data on Thuchi River
HGS 4EB7
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Table 2 summary oÍ RunoÍÍ characteristics (cumecs) - Main Rivers
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Daily discharge data Íor the period 1962-88 have boen computed and important flow
characteristics are summarised in Table 2. The river shows similar flow chàracteristics
as Thuchi in terms of daily flow duration but difÍers in flood flows where Thuchi shows
much higher Ílows than Ruguti.

3. Mara River - RGS 4EBXI

Mara catchment is in the same climatic zone as Ruguti and Thuchi Rivers in which
annual rainfatt varies between 750 - 2000 mm. lt has àn area of about 534 kmz. lt has
important tributaries like the Nithi river which originates from Mount Kenya forest. This
river is monitored by RGS 4EB1 which is just up§tream of the newThuchi- Nkubu road
bridge.

The Tungu river also rises Írom Mount Kenya forest and flows near Chuka town. lt is
monítored by RGS 4EBg which is located upstream oÍ 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 hy RGSs 4ËBzand 4E816 respectively. Downstream of the
new road, south Mara is also monitored by HGS 48815 after-its confluence with a
tributary stream. After the confluence of south and north Maras, river Mara is
monítored by RGS 4E813.

The RGS 4E811 monítors the whole Mara river system and is located just upstream of
the lshiara-Chiokarige road bridge. Flecords on this station started in Marcrr 1g67 upto
now and the river has a very stable river bed since it has only two rating curve periobs.

The station is rated jo1 ,{igcharge range 1.529 ta 72 cumecs. Computed daíty
discharges for the period 1967-88 show that the lowest flow recorded is 1.529 cumeci
qn 2q August 1984..while the highest is 168 cumecs in November 1982. ïhe daily Ílow
duration curve indicates a very reliable and stabte normal flow of 3.02 and Z.S1Z
cumecs for g0 and g5 percent CIf the times respectively. The estimated S0 and 100-
year. return períod Íloods are about 220 and 250 cumecs respectively. These are
relatively low flood Ílows for a catchment area of this size but it coulO be due to
catchment characteristics and rainfall pattern. Lack of instantaneous peak water levels
Ío*.an autographic water level recorder could be a major cause of"the relatively low
flood levels.

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

4" Mutonga River - HGS 4EA6

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

Mutonga has two important tributaries namely traru and Kithenu. The individual rivers
are monitored by RGSs 4EA1 on Mutonga, 4EAA (closed) on lraru and 4EA3 on
Kithenu. These stations are located upstream oÍ the lgoji-Nkubu road. After the
confluence wíth Kithenu tributary, Mutonga is monitoredbf RGS 4EA6 which is just
upstream of the lshiara - Chiokarige road brídge.
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Water levelobservations started in January 1964 upto date and these have been made
from manual staff gauges.

The stabiiity of the RGS site is indicated by the presence of only two rating curve
periods one from 15 January 1964 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 1968.

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 g0 and g5 percent of the times. The 50
and 10O-year return period floods estimated at278 and 314 cumecs respectively are
relatively low for this catchment area and this is due to lack of instantaneous 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. ThinEithu River - RGS 4F17

Thingithu catchment area is about 303 kmz 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 RG§s. 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. lt 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 kmz and has its major source deep into Mount
Kenya forest. Rainfallvaries 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 oÍ these are regularly
monitored. The Mariara tributary is monitored by HGS 4F5 located just downStreaó
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. lt is rated for discharge range 1.7 to 807 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 8g5 cumecs in
November 1967 (manually recorded).

Daily Ílow duration analysis gives the g0 and g5 percent duration flows as 3.278 and
2.630 cumecs respectively. These are the kind of flows which occur most of the times
and are used for design purposes ffable 2).

Flood flows passing this RGS appear to be very large as the 50 and 100 year Ílood
estimates are 970 and 1150 cumecs respectively. ïhe annual peak ftows db not plot
well on the extreme probability paper and the data could be unreliable. Extrdme
caution should therefore be exercised when making use of these data.

7. Thanantu River - HGS 4F20

Thanantu has its source in the Nyambeni Hills where annual rainfall is about 2000 mm.
ln the upper reaches, its tributary Liutu near Mikindunitown is monitored by RGS 4F37
established in September 1982. After the confluence with Liutu, the river ii monitored
py nq! 4tqq. ln the lower reaches of Tharaka area, the river is monitored at Gatunga
by RGS 4F20. RainÍall in thís area is about 800 mm per year.

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

The lowest flow recorded is 0.033 cumecs in January 1984 while the highest is 55
cumecs in November 1984. This occurrence of extrème flows in the saïne year is
rather curious particularly for the maximum flow when it is well known that 1gB4 was
a very dry year.

The estimated 90 and g5 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 Rlver. RGS 4FB

Thangatha has a catchment area of about 210 kmz. The river originates from
Nyambeni Hills where annual rainfall is over 2000 mm.
RGS 4FB 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 periods. 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 lo 22A cumecs.

Computed daily discharges for the period 1958-88 give 0.063 cumecs as the lowest
flow recorded in April 1972 and220 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
1O0-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.

9. Ura River - RGS 4Fg

The catchment area of Ura is about 198 kma 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 conÍluence with Ura. lt 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 1978 and October 1977 respectively (Appendix 4.3 and Fig.
4.2). RGS 4F9 which is a couple of kilometres downstream of 4F22 basically measures
the same amount of normal flow as 4F22less seepage losses.

Ura river forms the boundary between Tharaka Dlvision and Meru Natíonal Park.

RGS 4Fg was established in August 1957 and has a fairly stable river bed. lt 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 1961.
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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 coutd be the cause oÍ these high ftashy floods.

ïhe river carries a rnuch higher normal flow than Thangatha river most of the times
ffable 2). lt 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 forrns the
boundary between Meru and lsiolo districts in its lower reaches.

The river originates from the south-eastern slopes of Nyambeni Hills where annuat
rainfall is about 1700 mm. lt 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 also forms the boundary between Meru and lsiolo 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 insecuri§
from wiíd animals as a large proportion cf the catehment area is in the Meru Nationdl
Park.

RGS 4F18 is located in the lower reaches of the main river where annual rainÍall is
about 500 mm. lt was establíshed 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 severà gaps in the
data record particularly during the rainy season leading to fairly low stàgàs being
recorded in the computerised data. However, from the original data Íile, a tew peak
stages were recorded as follows:

Date H(ft) H(m) Q(cr.§rEcs)

13t04/66

30t04/67

22/11/ffi

14.45

16.?6

11.ó8

4.40

1.96

3.5ó

88.49

1 03.5ó

6ó.ó3

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 20/02/6g, which is
too low for a catchment area of 479 kmz.

HGS 4F18 was closed in September 1974 when it was discovered that the autographic
water lovel 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 ïana just downstream oÍ the Adamson's Falls.
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Baseflow Hydrographs
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baseflow hydrographs
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Hutonga 4EA6
baseflow hydrographs
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Nirhi 4EB I
baseflow hydrographs
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baseflow hydrographs
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RugutÍ - 4EB6a
baseflow hydrographs
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ïunga 4EBg
baseflow hydrographs
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Thingíthu 4F4
baseflow hydrographs
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Ura 4Fq
baseflow hydrographs
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baseflow hydrographs
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Ontul il i 5BE2
baseflow hydrographs
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Chemical Data Rivers Meru
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Appendix 5.2

List of Springs



sP. llÀilt 0r sPfiIilE
llo

TJAPSHttï c0-0n0lltAïts
l{0 north east

l:50.0000'"o '

Appendtx 5.2
OUÀtIIY

E.C. T pn

ll"3/HR taste ns/cr oC

LOCÀÏIO}I ALÏI.
TUOE

I

YiEI.D

Ils

I ilicii rihuru
2 ilicii nikuru
J Buxeru I
4 fiuueru 2

5 llukundukundu ttina
6 llukundukundu iltita
7 llukundukundu iltira
I t(athina Abathuguchi
g l(athita runyi Àbathuguchi

l0 l(athita Biver Abathuguchi
lI l(athina ka Hrendantulltina
t2 ilt fenya forest
lJ Ruji rra ngoobe fitl(enya forest
t4 lturutu Abathuguchi
15 6ithinakia ntegi Abathuguchi
16 Iaruranthi I ilkrene
17 l(arunanthi 2 fikrene
l8 llurinya ÀbathuSuchi
19 lfariara Abathuguchi
20 Gikoroeone Abathuguchi
2l [anyoo tbathuguchi
22 fanthungu Abathuguchi
2J {irathuku U.Àbathuguchi
24 l(athiea ka Huitari Abathuguchi
25 Ciorati U.Abathusuchi
26 ilkrene/Àbath.
27 [agurana ]lksene
2B l(aroro I ilkrene
29 Ïaroro 2 ilkrene
50 fiathiru ilkflene
§l fagurala 2 ilksene
J2 ffitauga ilksene
3J l(anthungu 2 ilkrene
5{ [anthungu j ]tkrene
35 Cierende ilkrene
3ó (aoare ilktene
37 l(arare 2 flkcene
JB l(atharbara tíkrene
J9 l(atharbara I ilftrene
{0 Hkrene
1l fatharbara J ilkrene
42 |larilba ilkrme
4J Gaciongo ilkrene
1{ fligrandegua ilkrene
45 above trib- ilksene46 ilk$ene
47 l(agira ilk*ene
{8 lthira tfiarbara Abogeta
19 ithim tharbara 2 Abogeta
50 llutigra Abogeta

to8l4 76.19
$rtl4
108/§ 0 0 30 3i JJ t0 2140 41.24

271.284 tresh
fresh

l{8.461 fresh
incl above incl aboye fresh

l6J.8g 58g.968 fresh
incl above incl above fresh
incl aboye incl above fresh

Ë.640 fresh
0.720 fresh

180.000 fresh
135.000 fresh
ll.{8{ fresh

900.000 frestr
ióS.Ë92 fresh
31.068 fresh

231.660 fresh
l2l.516 fresh

lo§/J 0 0 J5 i7 5J l0 2l{0
l0B/§ 0 2 30 ;7 t6 {0 lB{0
108/J 0 2 J5 37 jó 40 1845
10813 0 2 10 §7 i6 40 lB50
r0s/3 0 2 l0 j7 J6 40 t900
108/3 0 I 55 37 J5 0 2l{0
loB/i 0 I s0 3i 35 0 l9J0
t08/3 0 J 0 37 58 40 ls0l
108/i 0 2 J0 ti jj 30 2400
l0Ë/3 0 ? r0 i7 33 0 lts0
los/J 0 0 25 37 3{ 0 1920
10Ë13 0 0 I0 3i 33 0 20i0
I0B1i 0 o 5i7J3 A §20
I0Ëlt 0 0 0Ji§J 5 t720
t22lt 0 0 l5 37 33 45 t9Ë0
t?211 0 0 §0 37 32 0 2J40
t22l I 0 0 §8 ii J2 {5 )2300
t22lt 0 0 50 37 3{ a 2200
t22lt 0 I t0 Ji J4 J0 1900
t2211 0 I 35 J7 3J 50 1980

0. B0

12. B0

le.20
'1

0.80
2. {0
0.20

50.00

5i. 50

§. il
250.00

m2.$
B.6S

ó4. i5
14.51

"2

I .00

1.70
2§.59

10. l4
5.26
I .00

1.00

r .00
35. 40

aboye inc
.belor inc

1È30

l8{0
iB20

l!20
1860

tB60

I860
1950

I 950

1900

1920 incl
1900 incl
1900

l9B0

1950

2240

?249

2040

2.È80 fresh
16.080 fresh

fresh
69.{0È fresh

"l fresh
2.800 fresh

150 16.5

62 t7
§0 t5
27 t6

t05 2a

100 20.8
120 t9
100 l§
ó3 20.1

66 tg.5
lt{} 22

40 t5.5
72 t4.5

100 16.5

t22lt 0 I 55 37 34 l0
t22lt 0 I 40 37 j{ 0

t22lt 0 2 0J7J350
tzzlt 0 2 40 i7 3ó 0

t22lt 0 2 40 3i j§ 55
tzzlt 0 2 4É Ji §6 0

tz?lt 0 2 4E 3i §5 55
tzzlt 0 2 10 J7 ró 15
t22lt 0 2 2s 57 §5 27
t?zlt 0 2 lB 37 3s 55
taut 0 2 l§ Ji j5 55

t22lt 0 2 J0 ii 35 55
tzzlt 0 I 57 37 35 5

t22lt 0 i 55 t7 3§ 0
tzllt 0 2 50 3i 34 0
tazlt 0 2 50 57 53 50
tzzlt 0 J 0J7§4r0
t22lt 0 J 0J7J4?{}
tzzlt 0 J 20 J/ J{ o

l?zlt 0 3 {5 5i 3t 15

t22lt 0 4 t0 J7 J3 lo
tzLll 0 I t0 37 3J 20
t22lt 0 J t5 37 3{ 4s

1960 incl aboye incl above
2A6g 4.99 17.964
2160 none fione
1730 2.79 10.04t
l8J0 incl above incl above

"z

3.600

6.t20
84.9ef
i6. 50{

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh

l{5.728 fresh
1260.000 fresh

7.200 fresh
J.ó00 fresfr

10.800 fresh
11.100 fresh

non non fresh
incl.belor incl.belou fresh t6

17.91 (,4.i16 iresh t6J.Jl ll.pló fresh ?t.S 2l

16 lB
ós 17.5
55 23

4ó 18.§
90 t9

t00 t5.5
È0 l8

r05 l§.5
90 lt.s
90 l{.§
92 15.5
90 t5
§9 20

39 20

J9 20

39 2A

iB 22

69 16.§
56 22.5
50 2t
{{ 22

J9 18.5

{0 2r.5
i8 t5.5
78 15. 5

90 l{
9t l1
94 lJ.s
26 t8
78 tó.5
i8 16.§
91 t{

Ir
l4
.5

6.0J
7.8
8.2
7.8
i.3

ó. {l
ó. {l
6.6

6.5§
7.1

7.t
7.1

7.2
6.9

5.9S

18.936 fresh
3.600 fresh
5.600 fresh
J.600 fresh

127.{40 fresh
I above fresh
l.bElor fresh

58

5S

46

t22lt 0 { 30 3i §{ 5

tzzlt 0 5 5jiJJ30
l22lt 0 5 l0 37 3§ 30
12211 0 6. 0 §i 37 0

40. 4B

350.00

2.0a
I .00

J.00
1.00

7.4

7.4
6.8
6.8
6.6

6.94
7.51

6.64
6. 45

6.45
6. 89

6.32
6.32
6. 75

a

1

6

2t20
22A0

2210

I 700

1



5l lltora
52 tangereini
53 llugusene

54 llathajxea
55 6athachu

56 lagendaryara
57 lagendanpara 2

5B

59 fiuouiir*
60 Iraru {riveri
ól í,.,r :*:., jaqt {river }

62 fi' 'rir*t i.a
óJ Ëltia**r*
{ö fi;t;r{;i [;jgg;1

65,{l ïl;:ri;,::.i: i lta

6ó ïhagn'r
ÈI UJd

6* ltthi.*t
ó9 fiathisii {enyaga

70 (ccbukie

7l lti thirene
72 Sakuu

7i Huuro C!onkere

14 Ieranbi
7í {anysithiriu
i6 llanja
77 0iancheg*

78 l{not i*
7t Lttu*ai.;;i i
&ri *tahaiit
Ël Iiiui:;ira
|j:] ííiri
r);, Ii'i il jbutary

;i+ 0*.i

É:' ;ilir;*rlga

li. Íatal, iil
$,1 {e ti;;,lladaga
[É !iiri::,;lro
8? (athln;e
§$ Gacani

9t ïhaguil(aurofichoro
92 l(airune
93 l{yxari
9{ §iacibi
95 Huorssoki

9É lqrkÍnÍ
$7 ïhinkri
98 faroko
iï íöruuro l(anugai

100 tarutangan$a

*bnïÈte
Aboge ta

ÀhoE*ia

Àtr.;gE i. a

Abogeïa

Abogeta

Abageta

Àbogeta

Ahcge ta

Àtrt{r.ta
i:iiagt Í+

Hi i t i:i;
lfiitini
il.i. kuubrn i
ïsoki
Itcii
Igi:ki
Àbi:+8 f I
Àh*9" ia
1 lr 1l l''|

Àhciie la
&brge t a

lilig*ta
Àbogeta

ÀboEela

Abcgeta

àbegela

Aboge ta

Abogeta

Ahogeta

Àbogt t a

Iguii
Hiitin:
i'íritirri
Hii tint
Itiitini
*i i tini
liiitlrri
lliiiirrr
llir tini
líi:tini
lliitini
Igoji
lliiiini
Hi i tirr i
itiitini
iti i tini
lliilini
Hi i tini
tliitini

37§9 0

3739 0

37 l8 l0
37 rS l0
t; 3È l0
§7 37 15

37 57 20

37 i7 15

37 37 50

1700 incl above

i7t0 t.01
l82C 0.10
l0{0 §.97
liJ{S incl above

1890 ll.ll
lS90 incl above

ii00
2ri0
2000

2000

i9$0
2000

t550

t5§0

iË50

i570
ld30
I $20

ló0c
1620

1600

1r,00

1600

1590

i640

1480

tóó0

1610

1640

16,10

1140

t440

l{40
l{É0
tso8

15i0

i§.10

1580

1670

1690

lil0
ló10
t77B

1880

lB40

1840

tË20

l7B0

t790

I .25

8.9ó
$t0.08
510.00

t.46
0.20
0.9!
0-E?

2.50
5. ó7

0" 57

0.3r
l7ó. t0

l.Bi
l.Ër
0.30
0.60
1.1.2

0. 45

incl above

J. 7{t
0.360

I f. ?92

incl above

5y.99ó

incl above

4. 500

32.256

1836.000

r8iÉ .000

5.256

a.72A

J.568

§. t04
9.000

2A.4n
2. C39

l"lË8
633.960

ó.516

ó.5i6
1.080

2. ió0
4.032

r.620

153.684

6.372
t.72É
I t99
1.800

{. l{0
13. il6
6.9t2

15.132

2.01É

7.744
5.79r,
{.t06
Lsii
L210
5. ót6
3. {2s
2.628

tó.1§2
10.296

0.2il
0. 720

0.360

tzzit o 5 5$ 3i §7 3o 5.1

ó.33
i.01
5.ó5
6.28
6.6

6.68
ó.98
7.3
7.5

7.A2

5.05

i.3
5-4

6.36

6.77
6.18

7.5
6.7

b.72
6.57

6. J7

5. 8B

5.5?
5.i

6. 52

5.11

5. {B

5. 99

5.ól
6.8
6.É

ó. t9
6.65
6.6t

7.4
7. i{
5.74
6.5

6.6ë

fresh 2{ 19.5

fresh 60 20

fresh 2{ 20.5
fresh 22 20

fresh ll 21.5
fresh l0.S 20.5
fresh 16.5 2?

fresh 22 2l
fresh 60 15

fresh {8 12.5
fresh 10 15

fresh 16 19.5

fresh ll 19

fresh 76 22

fresh 165 23

fresh J70 23

fresh 50 2l
fresh 2{ 21.5
fresh 26 23

fresh 180 17

fresh 12.5 2l
fresh 28 23

fresh l8 l5
fresh l{ l8
fresh 13 2l
fresh 26 2l
fresh 2B 2l
fresh 8l lÈ
fresh l8 l8
fresh 16 l8
fresh 10 16

fresh ll 22

fresh l8 2l
fresh 16 2l
fresh l8 20

fresh ló 2l
fresh tl 16

fresh 12 2l
fresh 20 2l
fresh 13 19

fresh 2l l8
fresh 15 2l
fresh 2g l8
fresh 26 22

fresh 26 l8
fresh §1 l0
fresh 30 l8
fresh l0 20

fresh 12 22

fresh §2 20

42.69

t.77
0. {8
0. 33

0.50
Ll5
3.81

t.92
4. 37

0. §6

2.ï1
I .6!
t.22
0.43
0.34
r.56
0. 15

0.73
4. §/
2"86

0.0i
a.20
0. l0

tlïli
!!2lr
122Ít
t?zi 1

tzïlt
!22i I
r2ri r
!2u1
t22l!
!22Ít
122i L

l!Ll !

lrul
líll r

iz'l! i
t22Ít
tt?.! i
t22i 1

l0sll
12?! i
t22l t
1'./211

t22! 1

\?21 I
ftr,f t
tzzlt
L?zl t
t22l 1

lzr/i
t22l 1

L22l 1

!221t
1?21 i
t22i 1

t?.ut
t,,D I t

tïtl t
t.lLi I
L22lt
t22l 1

t22lt
t22l t
t22!t
t22lt
tazlt
t22l!
t22l t
t?zlt
t22l I

5i 3{
ii J4

J/ t,ö

37 lË

065
{J{5
0 ó§0
0 6§"\
0 610
06s
0r8
il 650
0 {, l{,
0 8-10

U Ë40
0 850
u 4t{l
0 i ,tíJ

0 450
I550
0í0
só0
f; 350
07 5

Í 655
nrÀ0
070
07§
0 658
0 ó{5
0 645
080
0 ult
080
81050
01050
fi lCI iur

01010
01030
{)104t}
íi l0 4tl

01040
0 93§
0 9§0
090
01040
010 5

0 935
0 t5s
0 920
0 840
090
0 840

J/ )l
J/ J6

3i i6
§7 3É

3l 55

ii 35

i7 J6

;i 13

i/ J2

ti t2

(

50

20

2S

{5
45
Ën
JU

45

§0

5

50

50

40

I0
45
?n

J
rí
JU

$0

i0
30

0

0

I0
l0
0

50

55

55

]B
0

0

3i t8
-\1 iö
3/ J&

Ji JU

i? lQ

37 3fiji 38

ti 18

37 17

3i 37

J/ J/
t7 3(
3i i6
57 tó
t7 17

J./ JY

37 ;9

3737 0

ii36 0

37 J5 45

3iJ6 0

3756 0

37 J6 50

37§6 §

i7 J6 30
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6.69
6.t)7

6.69
d.86
6. 36

6.29
§.55

6. {t
7.71

ó. i§
7.52

7.2
7. il
7.2

7. 3l
8. l§
7.Ël
6.36
6.6
7.t

6.96

6.gb
6.62
6.6Ë

6.{9
6.t2
5.61

6.52
6. J2

Ll9
8. lB
7.16

7. lË
6. Íl
8.02

7.76

{.i52 fresh 30 Z!
0.1§0 fresh 2S.Z Zs
0.J89 fresh 3S.S Zz
0.150 fresh tt.8 tS.s
0.130 fresh {8.{ ZB

5.184 fresh t0.t A7.s
0.1§0 fresh lS9 tA 7.i
0.052 fresh ISE Z0 7.9
5.292 fresh 106 ZS 6.tz
0.02ó fresh 159 20 ,6.9J

0.0{
0.0{
l -11

0.01
0.01

1.47

t2213 o l5 l0 37 Je {0 l{35
t2213 0 l{ {0 37 Jó 5

tzzlt 0 16 0 37 10 0
t2213 0 t6 30 J7 39 45 l10J
t2213 0 t7 5.§7 39 f0
t2213 0 r8 20 37 j9 0

t2213 0 2l 40 3i J? 0

t2213 0 ?2 50 37 3r 0
t22lt 0 l4 l0 37 i6 5 lB20-2
t22lt 0 l{ 55 J/ J6 0 1800-2
12213 0 l5 r0 37 3ó § 2i00-2
t2213 0 t6 t0 57 17 0 ltoi
t2213 0 t6 l5 ii 3Ë 10 tó80
12213 0 16 r0 37 j8 45 liËs
t2213 0 17 55 37 39 25 ló00-t
t2213 0't9t§0 J7 §9':30 l6t5
t2213 O ts 25 37 t2 0 1610
t2213 0 20' 5 3/ 38 30 li50-l
100/3 0 J 4.0 37 39, 0 1890
108/3 0 3,t5'J7 Je 20 1890
r0s/§ 0 J 50 37 39 20 I7§0
108/J 0 3 55 ji J9 50 l7l5

2A 25

21 21.5
l8 19

24 ls
20 t7
20 21.5
t2 19

20 t6
56 t7
20 19

5ó 22

7t t7
30 23

30 23

l9 21,5
98 22

.§6 21.5
t0 .2{
2t 24

,14 22

f{ 2§

26 2l
24 2A

2t 20

2? 2t
,24, 23

0.41 l.{76 fresh
B.4S 1.728 fresh
0.38 1.3É8 fresh
l.B6 ó.69d fresh
0.18 1.728 fresh
{.i0 16.920 fresh

fresh

13.82f fresh' 
72.000 fresh
26.§§2 fresh
l§.28{ fresh
50.752 fresfi

125.028 fresh
58{.7t8 fresh
23J.280 fresh
{5.0ó1 fresh

125.02Ë fresh
incl above fresh

123.696 fresh
2592.000 fresh
1800.000 fresh

4t.§J2 fresh
J204.000 fresh
1692.000 fresh
5172.000 fresh
J996.000 fresh

0.6{8 fresh
l.Blt fresh
0.510 fresh
0.259 fresh

7.95ó fresh
226.9f1 fresh

ó.3J6 fresh
31.28{ freslr

t896.000 fresh
It.3{0 fresh
17.96{ fresh
0.9J6 fresh

792.000 fresh
612.000 fresh

2.21

63.04

t.76
8.69

I J60.00

i. l5
{. 99

0.26
220.A0

1i0.00
J.8{

20.00

7.32

3.69
ló. J2

3{.73
162. {§
64. B0

t2.7t
3{.73

i aboye

31. §6

/20.00
§00.00

t2.37
890.00
{70.00

r520.00
I l 10.00

0. l8
0.50
0.11
0.0i
I.J2
0"04

0. ll

t??lt 0 I 40 37 §6 0 1760

tzzlt 0 B 45 J7 J5 30 1800

tzzlt 0 I 0 37 35 25 l8J0
tz2lt 0 I 0 37 J§ 20 1850

t22lt 0 9 5 37 35 20 le00
t?zlt 0 I t5 J7 §5 25 t090
tz?lt 0 7 0 37 t5 55 t860
tzzlt 0 i l0 37 J5 10 1980

t22lt 0 I 0 t7 §r 30 1985

t?zlt 0 i 55 ii j{ t0 l9B0
t\?.lt 0 7 J5 J7 35 5 r7§o
t22lt 0 l0 J0 J7 3ó {0
t22lt 0 lt 0 17 i5 §5 t720
t22lt 0 fi s 17 §5 s5 1720

t22lt 0 il i0 J7 36 {0 ló80
1221t 0 l0 §5 37 J{ 55

tzzlt 0 lt 45 57 §5 l0
t22lt 0 i2 40 J7 ji 25 1580
tzzlt 0 11 0 37 37 0
tazlt 0 ll 20 §7 J8 J0 1500-l
tzzlt 0 tJ 0 37 3S 10 1580,t22lt o lJ 50 ti 37 $5 1560
tzllt 0 r3 {0 37 37 J0 l§50
t22lt 0 t{ l0 Ji 36 20 t660
t22lt 0 l1 25 t7 Ji 30 1570
tzzlt 0 I{ {5 3/ {0 0 lJ80
12213 0 t5 l0 37 §9 {0 l{Ë0
12213 0 l5 l0 J7 §9 {0 l5t0 inc

l0l ïhagara 2 Hiitioi
. 102 [irerera I ]tiitini

I03,[irerera 2 fliitini
lOf llukaragatine itiitini
t05 iliitini
106 lrisu itiitini
107 Xarura Abogeta
108 l(iburu Abogeta
109 lluthanthara tbogeta
ll0 llangoro , Àbogeta
lll l(irunji lieru Abogeta
ll2 llutonga river Abogeta
ll3(onyo i, Igoji
lt{ttbololo ,, Igoji

It.ts [abaranla,, , Igoji
;116 llara ltene (river) Igoji
117. Ëartailanyi I (river)ttrirb-i
l.l8 6atenderu t, ltriói

, J:19 Gaïenderu 2 ilri$i
: 120 fiarugrongo: Isoji

l2l I lgo j'i
122 lluthanga : llrirbi
12tr Xirurur$e ilrirbi

, !?5 Xiriri , lfuilbi ' :

" . t?6 6anga ,[iera
t27 tathina t(iera

129 {arunyeri (iera
l§0 §outh ltara (river) fiera
l3l South ilara (river) firirbi
132 fiar.igi [aringani
l§3 t{ithi (river,) ,[arinsani
l3l l,ttungu Íriver) [ari./rutharbi
135 Ruguti (river) Iari.lilutharbi

, lJ6,Ihuchi {river) iluguroni
lI7 §atarathina Chogoria
liË [inji/karugarie Chogoria. 139 llrilhanga Chogoria
110 |lduka Chogoria

. l4l Ï.anduli ltutharbi
. l{2 liandure iluthaabi

16 2ó.5
It,2{.s
t8 27

6Ë 22

100 18.

t4 ?J.5
80 2A

t2 2t
60 I9
52 ?0

79 t7.5,

28 l9
t9 ?l

4"t $theru
14 lurugucha
1$, Chikuu

td llaka

r . 147 Iiogo
,r, ll8 lunugu

, ; :149 0achioge
. ,, ,J50 [anthokia

llutha$i
l(aringani
Íaringani
l(aringan j
lltira
lltira
tltira
Htira

,,r-l
a:. 1

,l
:,.. I
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LOCAÏI(iI{ ÀLïI-
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t

YIELD

lis

150. 22 7.0.052 fresh
0.130 fresh
0.{68 fresh
{. ll4 fresfi
{.800 fresh
J.ó00 Íresh
3.ó00 fresh

|J.200 fresh
incl aboye fresh
incl above fresh
incl above fresh

fresh
fresh
fresh
fresh

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh

3.600

t.s00
31.560

10.800

§.600

1.800

4. 500

0.,ó0
0.960

76.680

incl aboye

?1.600

25.200

incl above

incl belor

t628 0.01
t6f5 0.04
t942 0.lJ
1387 t.l4
lt20 l. Ji
li50 t.00
ti§o 1.00

12. B0

lÉ10 incl above

l5S0 incl aboye

ló10 incl above

1560 0.2t
1550 0.21
t160 0.29
1470 1.00
l4s0 0.50
1400 9.ó0
l4t7 J.00
r43i 1.00
l4§J 0.50
1520 1.25
l5ó0 0.27
1560 s.2?
!580 21.30
1590 incl above

l5Ë5 ó.00
t4i8 7.00
l{{8 incl above

l4'}4 incl belot

t2213 0

t22ls 0

t?zls 0

t2213 0

t2213 0

12213 0

t2213 0

12213 0

12213 0 l5 15 57 38 l5
i2213 0 i5 40 3i 38 i5
l?2/J 0 t5 {§ 37 30 l0
t2213 0 l5 25 3t i9 40

t2213 0 l/ 2s 3i J9 5

t2213 0 17 25 §i tË 5

t2213 0 17 25 i7 JS 50

12213 0 17 J0 37 3i s0
tzzls 0 ti 10 Ji J/ r5
12213 0 17 l5 37 37 2A

t2213 0 17 i0 i7 J6 {0
12213 0 17 J0 t7 56 {0
t2213 0 il i5 J7 Jó 20

12213 0 19 15 37 38 0

t2213 0 l9 2s 37 Ji 45

12213 0 19 0 3i 58 0

l?1ls 0 tr 0 37 37 4§

!2213 0 1S l5 37 i6 5

12213 0 lB §0 37 i(i 5B

t2213 0 r8 40 J7 J6 i5
t2213 0 lf 0 37 J6 t0
1221s 0 l9 5 ti J6 t5
t2213 0 t9 4§ 37 i6 l0
t2213 o 20 0 37 J6 l5
t2213 0 2l r0 J7 ii l5
12213 0 21 5 3i 36 30

l?2li 0 21 30 5i i7 25

t2213 0 2t i0 Íi 57 55

122ts 0 20 10 J7 t8 10

t22i3 0 20 35 §7 J8 {0
t2213 0 21 0 Ji 38 40

12213 0 20 15 §i J6 50

tzzli 0 21 0 37 §5 50

t2213 o ?2 0 57 3ó 10

tzzls 0 22 0 Jt 36 l5
t2213 0 22 5 i7 i6 0

t2213 0 22 ts 3i 36 5

i0813 0 1 15 J7 t0 0
l08li 0 ó 0iit0 0

108/3 0 3 55 37 ti 55

t2213 0 16 12 37 {0 0

t2213 0 i6 l0 37 4t 0

l5l {arurulo }lyaki
I52 lqeto Hyaki

isJ iltina
15{ l(ithamra }lutharbi
155 l(arulua futharbi
156 lanjiarukui ltuthaabi
157 ilbugini ilutharbi
l5B l(inoro lluthaÉi
159 l{akendi iluthaebi
160 l(aadi ilutharbi
lól l{uraga iluthaabj
162 Ingirita ltutharbi
i63 l(ariri iluthanbi
16{ l(athira ka 8en }lutharbi
165 l(ithira kia {angethefiuthaabj
166 ltuthanbi
ló7 fiiega |tuthaahi
lo8 íenyca ltuthalbi
169 {itharbo Hutharbi
liO lathuri ltutharbi
l7l íasaronda fiutharcbi
172 |litheru r ilutharbi
173 Íiirbu ilutharbi
I74 lree Hutharbi
175 l(abre ilutharhi
176 llguru*acii {aringani

' 177 6atogo A Ïarjngani
li0 Eatogo B t(aringani
I79 l(athina {a Huchiri laringani
160 (aiginyo íaringani
l8l [aragogo {aringanj
lB2 íariani faringani
lB3 ïharia l(aringani
l8t fabue 2 Xaringani
lB5 [andaa (aringani
186 f,jtaita taringani
IB7 Ëankuri ,t(aringani

188 l(aouku (aringani
i89 llkunu íarinsani
190 liriri ïaringani
l9l lrini (aringani
192 6akuu Íaringani
l9i l(athira [aringani
l9t Ïaburuti faringani
19§ [angati t(aringani
l9rt llucuni ilaguroni
197 tlririthi ilasuroni
l9S Gaichianjuri tlaguroni
199 Gacangaga llaguroni
200 tanthiuthuku tlaguroni

5.

5.

7

6

6

5.

325 25

17§. 20

23 23

1{ 22

1ó 25.5
]§ 2J.5
t8 l9
16 2t
t6 20

ró 18.5
t8 20.5

2{ 19.5
2t 23

l9 24.5
2t 2t.5
t7 22.5
J2 2t
26 22

26 28

2f 2t
2t 2t
22 22

26 l8
22 18.5
3J 2t
28 20

28 20

26 22

28 2l
3t 18.5

3f 2l
27 l8
19 22.§
22 lt.S
35 2l
24 20

66 2t.5
20 ztl

ló1517{t 5

16 40 §7 10 t0
l§3037J8 0

15 35 37 36 l0
i5 10 ii 56 45

1545J735 5

16 20 37 3i J0

16 2B ii 3i l5

6

6

I
6

5

6

5

6.

6

5

6

0.75? fresh
0.752 fresh
1.0§9 fresh

l{9{ i0.00 1t4.000 fresh

5

5

5. tr
6.61

5.77
5.77
{.01
t.77
5.13

5.12
ó.J
6.6

5.42
6

6.2t
5. {9

52 21.5 5.ó4
3f 22 5.56
1r 2t.5 5.6
96 21.5 6.2
20 22 5.11
35 20.5 6.31
{0 20.5 6.0{
32 t7 7.01
l§ 2t 6. l5
iÈ 20 6.91
q7 t7.s ó.6

182.880 fresh
i.920 fresh

incl belou fresh
91.320 fresh

155{ in 179

1600 0.40
t600 0.i0

t. {J
1524 1.50
149{ 0.70
1494 5.{0
1178 2.t0
l43J §.50
l4ó§ L50
1433 t.40
r55i J.90
t676 50.§0
1491 2.2A
149{ incl belor

26.20

6

6

1576 in li9
l5i6 in 179

t76Ë in 179

1554 in 179

in 179

in 179

in 179

in 179

in 179

t. {40
I .080

5.1{J
5.400
2.520

n.ua
8"640

12.600

5.400

5.010

t{.0{0

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh

4
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L0cÀïI0t{ ALÏI
ïu0t
,

YIELO

l/s
PHtt

201 l(angiria ilaguroni
202 Gachoka [aguloni
203 l(araranga ilagutoni
20t l{dau fiaguooni
205 tithinu ilagunoni
206 |ltuku fiagutonj
207 [anthuki ilaguronj
208 lanthata ilaguloni
209 siiri ilasumnj
2t0 siri ilaguaoni
211 kratateri iluthanbi
212 libunu iluthalbi
2tJ 0athanji iluthatbi
214 llbreta fiaringani
215 lionyo (aringani
216 llkinduri [aringani
217 [itira t(ia ilkara llrirbi
218 lherera ilriÉi
219 (artu ilruirbi
228 taridi ilrirbi
221 Vrsnga ilrirbi
222 6ithira Xia ildunguriltridi
223 fiisoso ilrirbi
221 6ankila ilridi
225 llariuko fiaingj |tsirbi
226 l(iabarire ilrirbi
227 lrera ilxirbi
228 llgure ilrinbi
229 lriri finirbi
2J0 [iriri ilrirbi
231 Gatobo Hrinbi
2§2 lona llukene ]lrirbi
233 l(aigsa

23a tajiji rsoji
2§5 (iharu Isoji
2J6 Iithina kia taguangiJsoji
237 laruri Igoji
2§S Uri Igoji
239 6iciraru lsoji
2i0 llugeco lSoji
2{l Gatukuya isoji
212 loru Isoji
243 [ianyaru Igoji
2{4 fiiuru iliitine
215 Gakui iliitine
2{ó tinyuru [ar],ekine
217 Xaruirui lanyekine
218 faruri [anfekine
249 Gataiba [anyekine
250 lluuro ra iltigiri tanfekine

21.600 fresh
5.760 fresh
3.960 fresh
0.720 fresh
5.7ó0 fresh
§.960 fresh
§.960 fresh
5.0{0 fresh

,ïon fresh
15.840 fresh

12213 0 22 §5 3i 3s i§ 1194 6.00
t2213 0 2t 50 Ji 56 15 1500 1.60
t22ls 0 22 t5 37 ii t0 1170 l.t0
12213 0 22 30 3i 5i 50 1il7 0.20
12213 A 22 fi t7 J7 §0 i163 l.ó0
t2213 0 2t §0 37 J8 0 1491 l.l0
12211 A 22 5 3i iS 25 1402 t.l{}
12?13 0 22 l0 J/ i9 0 tt02 t.{o
122/3 0 2§ 0 37 t0 0 l31t non
l2u3 0 ?3 i0 37 1l t5 {.40

15.120 fresh
1.080 fresh
2.520 fresh
2.520 fresh
J.240 fresh
4.680 fresh
2.520 fresh
2.160 fresh
l.t{0 fresh
7.920 fresh

12.240 fresh
t4.400 fresh
2.160 fresh

10.0S0 fresh
9.360 fresh
1.800 fresh

28.080 fresh
l.§00 fresh
9.000 fresh
9.000 fresh
1.800 fresh
8.6t0 fresh
9.J60 fresh

ll.Ë80 fresh
3.240 fresh
2.430 fresh
5.100 fresh

J. {0
4 .00

0. ó0

2.80
2.60
0.50
t.80
0.50
2.50
2.50
0.50
2.4A
2.6A

J.30
0.90
0.68
1 .50

27 2t t.72
32 20.5 6

12213 0 17 50 ii 10 50

12213 0 ti 35 57 40 {0
t2213 A fi 2s 3i 10 50

t2213 0 19 {0 J7 {2 35

12213 0 l8 30 §i 40 5

12213 0 t9 0 J7 {0 40

t2213 0 l3 J0 37 {0 5

t2213 0 13 40 37 J9 l0
t2213 0 I3 {5 §7 {0 t5
122Ít 0 t4 s0 3i 10 t0
r22lt o 11 45 J7 3i t0
lzzlt 0 t{ 50 Ji {0 45

12211 0 14 §5 J7 11 2§

t22ls 0 l5 30 ii 4r {0
t22lt 0 l5 15 3i 41 20

tïzlt 0 t4 5 j7 40 50
t22lt 0 l4 5 3i 43 J0

l2Ë0 í,.69 2J.760 fresh
126§

1265

I l4J
lJ26
t280

I 310

l{00

1360

1360

I J{0
1300

tJt I
IJI I
lJ25
ll95

i ncl
incl

above

above

0. i5
0.08
2.30
0.90
t.20
0.30
a.7a
0. i0
0. 90

1.30

0.70
0.60
0.40
2.2A

incl above fresh
incl above fresh

26J fresh
300 fresh
280 fresh
2{0 fresh

t.
$.
8.

J.

30 22.5 5.i7
3{ 24 5.98
38 2t.5 6.tl
?{ ?0"5 6.31

I00 t9 6.05
§6 22 5.58
50 25 6.§3
60 23.5 6.S5
J9 l9 7.32
0l 2a ó.#5
62 2A.$ 6.8à
60 20 7.22
32 2t 6.7
50 22 5.54
20 25 6.11
?2 24.5 6.71
2e 24 ó.57
26 t9.5 6.24
22 22 5.42
26 20.5 6.3§
2922 6

§l ?5.5 6.29
J2 26 7.48
{8 20.5 6.65
s2 23 5.59
2B 23.5 5.61
22 27.5 6.5{
{J 29 ó.r7
40 2t 5.45
42 23.5 5.6ó
{0 28 7.9t
77 20 6.6r
50 22 5.77
12 22.5 5.09
22 25 6.t2
4{ 22 ri.9.t
I0 2J 6.73
35 24.5 6.76
{1 21 5.52
56 23.5 6"J{
37 2{.5 6.59
J02t7
56 21.5 i.15
J0 2J 5.8J
23 21.5 6.7
37 23 d.e8
31 22 5.67
1{ 23 5.52

t22l t
12211

t22l I
tzzlt
t2ut
1221 |
t22l t
t22l t
t22l t
12211

t22lt
1221 t
t22l t
t22lt
tzzlt
t22l t
t22l t
tzzlt
t22l l
t22lt
t22l t
t22l t
t22lt

0t25§Jiil 0 l§10
0 lJ 0 3i 12 t0 1250

0 li 0 37 4i 40 tró§
0 l2 40 37 {3 50 il20
0 12 35 J7 il t0 l2§0
0 12 40 37 1t 55 1250

0 l2 i5 J7 39 J0 1350
g 12 0 J7 i9 55 1330

0 lt 3§ J7 t9 55 l{00
0 ll 25 37 40 {5 li{0
0 il l0 §7 40 l0 l3J5
0 lt 5 Ji {t t5 1300
0 l0 5 J7 42 l0 li60
0 l0 15 37 42 30 ll80
0 l0 J§ §7 {? {0 It70
0 lt 0 §7 4J 50 ll50
0 I 40 3i J9 50 1§20
0 B {0 37 J9 30 1280
0 ÈJ0§i40 5

0 7 i5 37 i9 20 tJ60
0 715J7f5 5 l§40
0 7 45 37 {0 l5 1300

0 s t0 37 40 30 t250

J.50 12.600 fresh
0.05 0.1§0 fresh
0.05 0.tS0 fresh

50.70 lB2.StO fresh
l.l0 §.9ó0 fresh

incl aboye incl above fresh

5



251 {onje lanyekine

252 Ïereri l(anyekine

253 tlgonyi íanyekine

254 Gitura íanyekine

255 l(iroro [anyekine
25ó ilchisi lanyekine

257 Nkurune l(anyekine

258 litharbo Ianyekine
259 teiya l(anyekine

?60 [athira Ianyekine
26i Ganpuri l(anyekine

262 l(aguru IanyekinE

2ó5 llugu Hknene

264 l(aranda llkuene

2ó5 6akui llksene

266 |lkcene

2ó7 lluguru l{kr*ene

2ó8 6akui l{kuene

269 0athira l{ksene

2i0 [auga l{yoni llkrene

271 6akuu Isoki
2/2 Gacogoro lgoki
2i3 liduthi lgoki
214 flatharba |litunguu
275 l(auga llkio |lkrene

27ó llugunba tlkuene

2i7 íauga ilbiti |ikrene

2iB Gakunyi t{kuene

279 leny*a llgangantia
2Ë0 6auku l{kxene

2Bl iljre llkrene

282 llondoni l{krene

28§ [aguru {2) likrene

284 t{goca U.Abathuguci

285 fluguti llkrene

2Ë6 [arigu ]lkrene

28i Ïarigu (2) llkgene

2È8 tarugagu l{krene

269 (urune I'lkEene

290 l(onyo ilkrene

291 llrirangara ilkrene

292 ïarase flkrene

293 l(auruge llkrene

294 l(anyoo Nkíene

295 llk$ene

296 t(auruge (2) |lkrene

297 flururba ilkuene

298 l(aruranyethu ilk*ene

299 llkrene

§00 l{aruranyethu tribu.}lkrene

tzzlt 0

t22lt 0

1221t 0
t22lt 0

tzzlt {}

tlzlt o

tzzlt o

t22lt 0

tzzlt o

t22lt 0

tzzlt o

t22lt 0

t22lt o

Lzzlt 0

t22lt 0

t2zlt 0

tzllt 0

t?zlt o

tzzlt {]

t22ll o

tzzlt 0

tz2lt 0

t22lt 0

t22lt 0

t22lt B

Lzzlt 0

12211 0

tzzlt {}

tzzlt 0

t22lt 0

12211 0

t?llt 0

t22lt o

t22lt 0

tàzlt 0

t2zlt 0

tzzlt 0

tz2lt 0

t22lt 0

tzzlt 0

t22lt 0

t22lt 0

t22lt 0

t22lt o

t22lt 0

tàzlt o

t22lt o

tzzlt 0

tzzlt o

t?,?lt o

2.40
0.30
0. Ë6

0. B0

8.6{0
I .080

3.086

2.888

t1.760
21.2q0

2. 880

3. 2{0

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh

16 24.5

70 22.5
46 23

60 25.5
i6 26

J0 23

31 23.5
42 23.5
52 2§.5
25 ?2.5
20 22.5

55 20.5

7 s5 i7 1l 2§ t228
i 55 i7 1? 40 lr50

7 t5 i7 {0 45 lJ?0
i 30 37 40 5 lr70
ó 25 i7 39 i0 l1§0

5 0 li 40 30 i420

4 s5 §7 40 35 1{10

5 t5 i7 42 5 1300

5 l0 ii f2 l0 t300

4 50 37 12 5 l3{0
5 i5 Ji 1§ 15 l2{0
ó 5 37 12 50 l2{0
ó l0 Ji {2 40 1240

6 15 3i 42 25 il90
6 0 §7 4{ {5 ll50

4 0 5i 4i 15 lls0
i 25 37 4l 55 1320

i t5 t7 42 0 IJ20
3 037J9 5 1540

2 25 li J9 15 l5J0
J 0i7{l 5 li50
2 5 37 4l 45 l5l0
2 iB Ji 10 0 l{70
l 30 3i J8 25 ló00
I 35 i7 3.q 5 1520

l 5 37 i7 45 16ó0

0 30 ii iË 5 1640

4 5 17 §7 40 167A

4 l0 J7 §6 l0 t8{0
{ 0 3i 3{ 45 lB60

3 i0 37 JS 50 18Ë0

3 2s i7 35 10 1880

I l5 37 4t 5 i200
7 30 37 11 35 l2i0
B l0 37 42 40 Uio

Ë 0 i7 40 ;0 lJlo
Ë 15 i7 {0 40 1290

5503i1045
5 5 37 i9 i0 1500

§ 0 57 10 t0 1410

5 0374055

0 537i8 0 tó40

0 0J7i9l0r

3 s5 J7 37 35 1680

3 4s 37 37 ls 1720

i 20 37 55 {§ lB80

J 0 37 §9 15 1880

5 rs 37 35 50 tfr60

4. 10

5.90
0.80
0. .l0

0.86
0. 10

i§.20
19. 50

0. 40

3.086

t. t10
r9.520
70.204

I .410

I . {,i0
12.240

4.720
rÈ.3É0
{. i20
0. J60

5. {00

2. Ë80

5. {00

0.40
i.40

120 22.5

260 25

ó0 21.5
580 3l
150 26.5
50 24.5
50 22.5
17 25

62 23

90 2§

28 23

i0 2s

56 24.5
76 27

{5 25

24 2§

10 23

r0 l9
52 19. 5

22 21

52 ?2

50 20

5§ t9
i8 22

rË 20

640 2t
30 23

100 25

78 25

8ó 2§

B0 23

20 25

220 20

17 22

ó0 t9

fresh

4 0 37 39 40 t490

{ 0 37 39 i0 1500

42. È{0
4.000
(,.120

J. 240

20. 520

s7.2t0
t .680

t0.960
3.210

0. 720

1.240

0.{ll
t0.0Ë0

incl above incl above

0.5{ 1.9{{
2.40 8.6t0
2.69 9.360

l2-10 43.5ó0

52.80 190.080

1J.60 4Ë.960

1J.60 48.960

0. 20

5. i0
l .20

0. l0
1.50

0.80
I .50

11.90
1.il
t. /0
0.90
5.70

15.90

r.J0
8. 60

0.90
0.20
0. 90

0. ll
2.80
0.t0
2.60
0.50
{. l0
4.40
l.t0

t§.20

2.880

9. t60
1 .0Ë0

14.i60
15. Ë40

4.680

17.520

67 t7.5
68 19

66 19.5
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isl ïinau
352 (arinda llgurue §atirbi
353 Xithinu Ëatirbi
J54 6atiÉi
355 [ubi Gatirbi
i56 [anji l(eru 0atirbi
35i iltikari tranganthia
3§8 llranganthia
S59 [oru ilranganthia
160 l(auga llgogo llranganthia
iól ltranganthia
Jó2 llankere Hmnganthia
§ti3 l(irirba ilyaki
36{ (athiaa {ethara ilyaki
J65 [aburu 6iaki
366 Ciokura Ëiaki
J67 Íirirba Ciontare Giaki
568 figuru A iltira
369 l(iguru B iltira
370 Liji ïributary lttira
J7l Luedi lributary lttila
372 Luedi iltiea
J7J lria lttira
374 lanyuru À tltila
575 fanruru I l{ti:a
3i6 Ïinyagia tttira
§77 [achiege iltira
378 lathioa Íainari tttira
519 Gatirbi
J80 6atirbi
381 fanune Gatirbi
3EZ 6atinbi
38J lltira
3Ët lttira
385 tahuro lttira
386 l(anyuru iltira
J87 §iriron tirau
§S8 0ntilili ïributarr ïilau
iB9 0ntilili lirau
390 lathanji ïirau
391 t{gare iliting }1.8.Àrea
592 llgare llara il.6.Area
593 rathira iltila
194 llatiandui ttuthara
§95 Suathunala lluthara
§96 Euathurala ttuthara
J97 Liutu I lluthara
398 Liutu 2 ltuthara
399 Liutu J ltuthara
100 Liutu t ltuthara

I0il3 0 I 15 i7 lJ J0 p3É0 ?2.$ tSt.S60 fresh
lz2ll 0 0 55 Ji J9 {0 l5Z0 S7.S 207.000 fresh

37{0 0

§i §9 50

5741 0

17 41 40

37 {5 l5
37 45 25

3i {5 0

§7 45 0 ll20
l5 Ji {8 {5 960

l0 t7 {8 0 945

40 §7 43 ó5 llTl
55 J7 1{ 45 nA4

It73

l{É0 t9.6 /0.560
l§20 15.5 55.800
l3Ë0 24 .t 88. ,q20

1320 61.9 222.840
lt28 J 10.800
ll20 incl above incl above

ll20 40 114.000

t3.7 lJ.s 7.2
17.2 22

28.7 2J 6.3
2t.7 24.5 6.lI
54.5 2t.5 6.t7
ll0. 25 ó.45
73.7 26 ó.59
75.3 26 5.57
gt.7 27 6.7fi
77 27 é.7

tzzlt 0 o 25

t22lt 0 0 40

l22lt 0 I 30

t22lt 0 0 i5
1242 0 0 55

12212 0 I 5

t2212 0 0 45

t2212 0 0 2a

i80. 26 7.Bt
77 24 7.05

ló1. ?0.5 7-61
3§1 21.5 7.75

158. 28.5 7.46

J24.000

r55.520

1ó6.560

I /35.200
5.100

144.000

t2212 A 2

12212 0 {
l08ií o 6

lo8/J 0 5

108/4 0 J

108/4 a 2

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh40

25

r08/{ 0 I 5

r08/r 0 § 5

108/3 0 I 25 37 37 20

100/3 0 I 037§i15
108/§ 0 I 50 J/ 3i 40

r0s/3 0 0 45 37 3i 5

l08lI 0 0 l§ 3/ 59 5

108/3 0 2 5J7i9 5

108/3 a 2 5§iJ9 0

r08/J 0 2 0J7i840
108/3 0 I l0 37 Je 15

108/3 0 0 45 J7 40 5

108/3 0 0 l5 37 {0 50

l0B/3 0 0 s37i945
l0Ë/3 0 0 0i74050
toË/J 0 o 15 37 10 50

108/J 0 I 50 37 {0 4§

108/3 0 0 037 4220
108/J 0 2 0s7 t2 0

l0B/5 a 2 25 37 40 5

108/i 0 2 J0 37 l1 0

107/3 0 I 20 J7 lr 20
n7l3 0ll5i7il 0

t0713 0 t103i 72a
l08i! 0 ?J 45 57 40 §

l08/l a 24 0 37 40 45

l0È/§ 0 J .q 57 39 §

l09i l,lot gauged l{ot gauged fresh
lCtT 180 6t8.000 fresh
1676 11.2 159.120 fresh
li50 81.7 294.120 fresh
176Ë 15.8 56.880 fresh
5650 l7.l 61.560 fresh
l79B 50 180.000 fresh
ló15 l0.B §8.880 fresh
i55{ 23.2 83.5?0 fresh
1615 Incl aboye Incl above fresh

t0
{J.2

129.&

482

1.5
{0

15.9 57.240

4.2 t5.120
10.t25 56.450

Incl belo* ïncl belor
t9.s 71.2fra
8.8 JI.680

ii 4§ 25

37 15 55

§7 45 30

5i J0 l0

161 30 7.32

201 26 7.t
65.2 21 .5 6 .78
57.7 22 7 .A1

53.{ 25 6.19

28.t 22 6.22
3i.2 22 6.67
26.8 2A 5.8
107 2t 5.s8

t73. 20.5 7.t9
l0{ 2t 7 -26
6t.2 22 6.8
50.2 22 5.06

ó.85

6.8?
6.37
s. 52

7. i4
7.12

7.23
i.03
7.9Ë

7.57

7.32

B.{
{.3
2.6

t560

1530

1500

t§20
1540

1402

t372
I 351

§7q
t3t I
1387

2270

2160

2150

2A20

1045

1045

l6l5
t722
1722

DA7
lB59

l8i5
t859
1829

750

2§0

290

6.1

ll0
150*l

20. i5
§r .72

0.02
J2.96

0.05

0.05

I25.
9§. I
tJ2.
il8.
{0.5

52

12.§
90.3

2s6

lE7

2t6
70

1.410 fresh
15.180 fresh
9.360 fresh

26 93.600 fresh
S.9 J2.040 fresh

íresh
Iresh
fresh
fresh
fresh
fresh

2700.000 fresh
828.000 fresh

l0{1.000 fresh
21.960 fresh

J9ó.000 fresh
510.000 fresh

-3.6 
fresh

74.70 fresh
lll.19 fresh

0.0i fresh
118.66 fresh

0.18 fresh
fresh

0.18 fresh

28

26.5

21.5
22.5

ll.5
t2
IJ
t5
2J

22.5
2t
l8

230 17.5
47 2A

95 ti.s
34 t7
{8 16.5
7t ló.5

12.2 23.5 5.9
36 23 5.2ó

59.i 22.5 ó.02
36.2 22.5 5.35

toïl4
r00/{
108/{
r08/{
l0sl1
l0Ë/r
r0B/4

01123
0u26
01123
012 5

01215
01228
012 5

J750il
3is0 È

3i50 5

§7 50 50

3i 50 {§
J7 50 5§

37 50 50

7
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300 l{aruranyethu tribu
i0l Ïagra rbiti
i02 Ëatabora

30J liurogo

104 lluura jsa tithoro
i05 Buguso

30ó

"i0i
ï0$ ligair riirro
30* [ige,'ie
lifi iiantsre
ili *itinr ltai!i llane

ili: (i;.iria:
iii kíj.,iurt

;;q óríiciio Springs

íi5';liiailo [odge §p.

i]6 lti*rrir.i
iti' Shalr §arova llp.

319

3?§ ler*a $pring
Í2i Prre Spring
3,t2

123 Ëngare tlndare

i?4
325 íiaeuthuri
i2É
.i27 l(i Ètuiaa

328

329 {nflSii iu
§J0 Ti*a* ïrlbutary
§3i iii*ixeni Tributary
§$2 ïol,i-cuani River

35§

§i4 ïi*t'* river
§J5 Xangr::e

§.1ó

JJ/
338 líiihatane A

3i9 Hithatane §

5{0 lltisonone

3{t
342

i{3 {arobune

i44 larunkunku village
345 Xarukungu

i4ó
'347

34S

J4*

§50

Xibi.richia
I ilirichio
(ibiiichia
firwa
l(irna
i'kturr'f i
Iiilii: :rrllir. j
lsiolíi i;entrel
Isrri;r centrai
isiolo ierit;al
Iiiria t:eí:t!.al
i:ii;i3 cflfitral
i ir.;iii
ï.; *ar:

ïixau
ï!maLr /La!kipia
ïinar.r

ï inau

ïir*au
fi inoru
ïi *au

ïi*au
íirau
ï.lgru
ïinau
I inair

ït*,ttt
ïixau
ï isau
íitiru
ïi earl

; isirca
Iisisa (Iirau)
Iisira
l( isira
{ is iaa
I isina
t i sina
Hisiaa
ïirau
Tinau

I inau

Tirau

50 lËi,0
+5 i860
i5 176tr

15

2A 1737

§0

t0 ?800

0

38 2246

fr 2225

15

t5 1450

55 1100

,i5 1160

50 $§i
i5 851

TÍ TOz?

30 ii7
.) i)lJ

JC B5J

E t72A

25 2400

55 r800

§5 r*40
{5 ?4?0

55 2380

4§ 2JB0

15 1737

50 1800

55 ?62A

30 2300

25

55 24fr8

25 2420

+5 242fi

55 1,120

4C 21ó0

4L'r 2$2A

J0 2J00

45 2i00
B 5 17 22 4s 23d0

{8.960 fresh
32.100 fresh
ó3.560 fresh
73.080 fresh
62.6t0 fresh
71.26t fresh

16l.160 fresh
79.920 fresh
t2.810 fresh
12.960 fresh
0.900 fresh

14.040 fresh
189.360 fresh
167.760 fresh
t12.680 fresh
36.000 fresh
2.132 saline
0.2ó5 fresh
1.200 fresh

llon f resh

116.520 fresh
2i5"400 fresh
20.5?0 fresh

272.880 fresh
lll.É00 fresh
27.000 fresh
{.500 fresh
§.000 fresh

11.040 fresh
145.S00 fresh
78.{80 fresh
§8.óS0 fresh

1762.920 fresh
10J.680 fresh
511.800 fresh
521.360 fresh

6.840 fresh
ilon fresh
!.000 fre;tr

25.200 fresh
0.511 fresh
1.200 fresh

J0ii.720 fresh
2-250 fresh
0.120 fresh
I.2ll fresh
0.2{0 fresh
3.ó00 fresh

25.928 fresh
3.000 fresh

28.{10 fresh

iliiss4e

HLwene

{inoru
I in;iru

l(iiririchia
Iinau

IJJ
35
240
2r0
535
3t0
855
I t5
l0
215

1§ l5
i5 4S

l5 líl
3$ 4ii

35 40

3É :iB

JY 4J
ie t:

§i 55

It 48

li 5

ls 4rl

il§5
455
548
540
50

l0 i0
3!0
240
J50

13.ó0

9.00
17.60

20. i0
17. +0

19.80

15. É0

22.2A

10.00

s.68
0.0i
0.r§

llon

40. 70

ió.50
5.70

l$. È0

il .00

7.50

1.25

llon

2.50
7.00
0. t{
0.iJ

85. 20

0.63
0.03
0.3{
0.07
I .00

7.20
0.83
7 -9A

l)?i1 ll

!,?.i.lt s

lofili !
i0$1.] 0

tijË/i 0

i0il'4 {}

107/4 0

t$718 0

l0Ë/i o

r0Èlr 0

r**iJ 0

iil8/r $

r0§i r 0

líjr/; fi

i4ii8
l'qj r U

?41i $

e,ri 3 fi

?iii0
1i413 $

i8i/4 B

lí13;'4 0

laiír 0

rÍ]il4 0

1o/14 {i
$714 0

to7ll o

lsljli 0

r0ii { $

n7l1 0

il17l4 0

1:*i l4 0

il7 4 0

tí)7!* B

10714 0

10714 0

t*7lt 0

fi714 il
itjii 4 ,j

wTlr o

10," l4 0

$7lr 0

fi711 0

n7l4 0

fi714 0

rB7l1 0

t8714 0

t0714 0

fi713 0

l0ii3 0

rB7/3 0

JI

t7
J/
T7

§7

t7
i/
J/
?1J/

37

J/

i7

j7

JI
1a

?a
JT

§7

Ji
ï?
?-r

J/
3i
JI
JI
37

35

5§

37
i;
3i
29

2&

29

32

JJ
4.1

JÍ
r?
3l
JU

37

qt

r2

{4

cl
ti,
25

24

?0

t'i
l7
t7
i7
24

lË

IB

t§

ffi
50

159

7§

6l
66

24

28.5
68

t9
61

l§3
z{fi
zil

1170

l5r8
1590

1333

t{13
979

t26
ll7
2$
t72

§7.5
99.5
t0l
297

J78

{§
63

l5l
77

f8
59

90

100

n7
t24
t67

2t1
t27

81

fil
t38
189

190

t91
It6
t62
§5

t9.5
l9

18.5

2l
2l
t7
l0

li.5
ll
t5
t5

2r.5
25

21.5
§1 .5
2S.5

30

29

T5

50

20.5
?8

25

21.5
10

r8.5
18.5

25

2t
ll
t2
20

t5.5
It
l{
ll
l8
20

l8

It.90
3.60
0.25
J.90

52.60

{6.60
31 .10 6.

8.
7.

8.

9.

6.

7.
7.

8.
7.

7.

7.
7.
7.

7.

7.

7.

0.83
11.10
{0.50
21.8CI

tÉ. 30

4È9. 70

2S.80

143.00
.q0. t0
I .90

7

7

7

7

6.

6.
6.

JJ J/ lJ
55717
03iti

J0 §7 tó
ts 37 22
rt ?, 4,)
J.,I Jí 

'í
21 i7 2t
{0 §i 2l
{§ 37 2t

2120

23Í,0

2§80

23È0

23{0

2120

?2ÈA

22tB

2340

55 J7 24 40

55 5i 2ö 40

3CI 37 2l {5
l5 3i 20 55

30 37 2B §0

10 i7 ti 50

10 §7 14 t5
25 37 tJ 25

40 37 lJ 30

J
I
+

4

I
6

ö

§

B

6

7

,
7

7

{
J

3

2

l8 7.

19 7.
17.5 6.
ló 7.

t7 1.

lB.$ 6.
l8 7.

17.5 6-

t0 6.
24.5 6.
23.5
t7 6.

I
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101 [aruri ]luthara
{02 farathinra ltuthara
40J llrera j$antito tluthara
404 Gatuaruari lluthara
405 |luthara Hospital l,luthara
406 l(a*eria Àkithi
10i xibiini Akithi
f08 llunyereku lluthara
409 {aririru lluthara
ilO Iathita tljaingo lluthara
4ll Àtoro ltuthara
ll2 Lanyiru lluthara
{13 ilchoro Akithi
111 lhilitu t ltuthara
415 llukulbu ltuthara
tl6 fiarisri ltuthara
117 l(araroo Akithi
{18 liolu Àkithi
419 l(athim fiikinduri
420 íalinthathara |tuthara
421 ïhuria t{uthara
422 ildulura ltuthara
42J l(ariuloakuru lluthara
42{ ïanoo lluthara
125 [arindi Uringu
426 Íunati Uringu
{27 l(alale Uringu
f28 Uringu Uringu
429 Luuria llintuntu
liO l(anatburi ltintuntu
451 larrere ltikinduri
1J2 Xioru ilikinduri
lJJ íithio fiikinduri
134 Ihiti ltilinduri
1JS Eairau ilikinduri
{36 [aribu farana
43i ll'rbirithi fiarala
{J8 ll'rbigrika Iarala
439 íarunyi [arara
l{0 Gitundu [arara
411 Liliaba Liliaba
{{2 flaboto Liliaba
{{J [alibiori tiliaba
4{í }lrerururba Liliaba
145 [athi;a l(a tangeta Liliaba
14ó llboone liegoÍ
417 lanjara (iegoi
{48 laando liesoi
119 lluthurano fiaua
{50 laraliu }laua

i08/{
108/f
r08/4
r08/1
t08i I
108/{
10s/§

wË12

tBBl2
toql2
108/4

l0B/2
r08/4
loË/{
108/{
$Ëlr
t08l 4

ros/1
r08l{
108/{
10811

108/{
t0814
r0s/{
r08iJ
108/1
r08i I
108/r
108/4

108/i
108/a

l08i 1

r0814

,0814
r0B/{
r081{
r08/{
losl {
r0s/1
t0812
l08i 1

l08i 4

l0B/l
tf/sl2
10812

r08/1
r0Ë/{
l08/{
Nïl2
108/?

15. {9
9.58
2.50

no d.d
§2.ó3
r0.07

0.8J
0. {5
t.a6
0. {5
0.08
0.17
0.08

54.09

0.29
Ë6. $l
20.ó§

75. ól
2È. il
79. 90

0.63
0.60
0.t2
i.00

0. ó5

0. tJ
18.52

I .20
54.62
95.5J
0.21
1.25

§8.12
17.60

s5.76

34.t9
9.00

t89.47
I i3.05
934.88

12. t0
2{.9È
0.07

lr9.§0
24.37

17.t2
2.99

224_64

r t6.68
2.12

197.82

2.99
1.62

J. B2

t.62
0.29
0.61

0.29

194.72

fresh
fresh
fresh

rhitish
fresh
fresh

fresh
fresh
fresh
fresh
fresh
fresh
fresh

g t2 5 17 5t 16 t955
0 l§ l4 Ji tó 5i 1356

fresh 10 16.5

0 9 36 37 49 té t6l5
0Il 037{925 1692

0 l3 50 tri 46 5l 1356

0 l3 50 37 16 t2 1511

0 t2 9 §i {7 20 1178

4nv374625 t{{0
0t2§t§74tt9 0

01556J7t§li 0

0t6 0371521 0

0t6l5J7{517 0

0 t4 30 37 17 t7 l4{8
a$263746§8 0

0 l0 57 §7 18 I t6t5
0 l0 5i 3i 09 l3 t6y2

0 85337f9 3 1402

a 7M371834 r51t
0 I 49 i7 50 §4 t5i0
0llf337t§{{ 0

0 ll 4J 3i 50 14 li98
0 t2 l8 J7 48 il t676
0 li l0 37 50 {7 lB23
0 13 50 3i 50 5 liSJ

0 945371138 0

0 8ti3751 3 llJJ

0 l5 li 3i 50 l8 t737
0 l4 {5 3i 52 {0 2164

259. 69

3.3ó
6.91
0.02

1l .55

6.77
13.09

0. sI
ll.0l
62.40

§2.41
0.59

5{ .95

59.7{ fresh

530 22

3{0 23

575 24

150 23.5
250 21.5
290 25.5
600 25

ó§0 25.5
8ó0 23

780 2f.5
700 2t.s
380 26.5
50 19
pa 22.5
25 20.5

75 25

70 22

130 22

3f0 22

360 20.5
295 22

fresh
fresh
fresh
fresh

1.01

Jt2.52
7t.27

272.20

t03. J6

287.6t
2.27

2.t6
I .5I

t0. &0

fresh
fresh
fresh
fresb
fresh
fresh
fresh

sal ine
fresh
fresh
fresh
fresh
fresh
fresh

l$0 23.5
l{0 2{
16 22.5
$0 22

76 18.5

320 19.5

60 t6
t52 2t
{{0 23.5
r90 22.5
t60 22.5
96 2t
{00 2{.5

fresh *20 22

fresh 150 l9
fresh 32 20.5

0 755371§53 0

0 7 637 4524 t§2ó
0 7 J37{537 1326

0 7 {5 57 19 26 t{i8

01028371019 0

0 1r I 37 52 20 175§

0 t0 l5 37 52 7 l7J7
0 9 29 3i 5l 25 155{

0 926J751 I l§09

0 l{ r5 J7 5l 29 20t?
0 i4 5t ii 52 5ó 2l0J

0 l3 56 J7 {Ë Jl t600
0 t3 56 37 {8 38 1615

0 l§ 5ó J7 rB {{ 163l
0 t3 53 §i fB 0 1698

015 8J753 5 20{2
0 16 23 Ji 52 5i tË59
0 l{ 25 3i $5 l8 t8{4
0 tl r? 57 §t 26 1905

0 lJ 59 57 55 2{ t996
0 t5 56 37 5ó 35 ló31
0 16 6 37 56 29 t6tË

3{J.9t
0.7Ë
4.50

209. ?3

ó§.J6

fresh

fresh
fresh
fresh
fresh
f reslr

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh

1J0 21

280 r8.5
92 t6
210 ló
170 16.5
150 t9
230 l8
ó8 22.5
90 l8
r8 2t
120 2t
170 21.5

2.27
0.{7

66.67

{.32
196.ó3

7.1

I
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ó51 lluuru

452 kalui
453 t{tharbiro
45{ Gitre
455 Buathonaro
,i56 lalui
15i llrentna
158 kandu

159 Ikongolo
t60 Iariluli
,i6i t*bsto
4É2 ïhangatha

{6.1 $riboi
dó4 llrrogea
4ó5 tiii':irg
466

{6i ïhasana

{6$

{69 llpakani

4/0 faruranthi
471 ïhansa
172 Ihanga 2

413 firando

4I4 fixarrdo 2
4i5 l(ai irba
476

477 Huunba

{78 }lrankaria
{79 Ciaroo

4S0 í}iaaantha
4Bl Ci':mantha 2

{82 Ciaqantha 3

4BJ l(ir r*dini
{8{ ia*bakia
{85 tlaitha
406 llurirrga
4S7 Hkimne
{8$ Aku$re
489 Choi

490 karroro

4el xiiji
492

c7J
q94 ïlranantu

195 ilthungu
496 l{gine
197 [aiuuri
198 fiauanrithu
499 llra
500

llaua

14aua

Haua

Haua

fiaua

llaua

,{aua

l{at:a

l(arara

!(arasa

flaraea
i$ikindur i
liarjae
(ianj se
(i arr; ae

É,irifi:i
fli k.i;; drr r i

l,l: kiltrii i
it:liirri;rri
,tiklrrdlri
i{;kir:u'rll i
di hr irdirr i
liik!nriuri
liilinduri
lli kinduri
!likinduri
Hi kinour i
l{i kin,Jr,'r i
Ëi kindur i
Hikinduri
fli !induri
ili ki cdur i
Àkachiu

Akarhiu
Akach iu
ikr,;h i u

Akach i ri

qkai:lriu

Àilach iu
Àkachiu
llu thara
flu thara
llu thora
Àkach iu
àkrch i u

Àkaehiu

llikinduri
Akachiu

Akachiu

J80 l0
280 2t.5
230 23.§
ll0 2t
u0 21.5
8{ 19

230 lr.5
27 r8.s
160 t6.5
ll5 16_5

200 ti.s
96 18.5
230 20

270 23.5
lfs 23.5
150 2.25
lt{} 18.5
220 l8.s
§8 19

125 l0
lr 2t7
3{ t9 6.7
28 18.5

].n8!2

i0r/ i
tsei ï
til9i2
r0§/?
r0É14

loË14

r08/{
l 0B/4

l0s/1
l$Ëi 4

1s814

10fi/4

rl?$1,r

ro8ll
tïË|4
lau4
i0*l 1

I UUr' iI

rcsi 4

i08ll
rofil,l
l0§i4
r0Bi +

$814
r0§/{
tsE/1
lo8l4
i0s/4
l0Ë14

r0$/4
i08l$
10Èi4

ro8ll
i08i {
rCIBl4

10814

rc8/4
t0Bi4
r0É/1

108/1

los/{
t0g.11

l0Ëi +

r08/{
l08i 4

losi {
108/4

l0s/4
lo8i4

tle
*12
011
OIÉ
r, ló
0l{
0t4
0 I'i
0t3
UIJ
D 

'YU fJ

r+r 0

050
22t

54 5u

5§ {4
57 2l
57 1ó

55 57

50 47

50 17

50 17

1551

t200

t*29
t676
ld00
t{78
liJT
lË29

1865

lB2'
1787

1402

t417

!402

I 4C?

i82i
I 75J

i7ó§
t722
1768

1722
'i,692

t612

17. sg

0.69
11.25

0. r§
0.8J

{§.ó6
0.65
0.28
0.58

0

12

22

I
6

22

32
(,

27

2J

40

J7

§B

3E

i)

J/
i/
3i
Ji
37

Ji
Ji

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
frash
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresfi
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresfi
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh

61.37

2.i8
51.30

0.t7
2.99
{.50
J.ó0
0- 5{

180.00

161. §8

2.27
r.0l
t.37

{i.06
{.50
9.00
0. t7
2.27
0.50
0.91
1.50
0.6t

45.93

1.80
r .0{
5. l5

98. t1

5. 15

6.91

I.60
150.7§

5.87

3t.90
0.61

22t.57
9_ 00

l0§. §7

t39. t{
l4{.00
100. r9
180.00
5{0.00

2.48

t .2§

1.00

0. l5
50.00

0li28§752 I
fi i! 2ít §i 52 t7

sIt26375227
0 92937 1{, 12

0 94137{6i9
s 9!tJ767i0
0 I ó;i1739

* ii 2f, li 52 5é

s t0 {t 37 52 2,r

0Í028§i52t3
CIr018Ji5253
010 53i5J12
0t0 53isJ22
0I0 5J75325
010 23i5328
010 t375t35
0 i§5§7§J§8

t'92

692

$92

692

t&9?

Ió99
1692

1692

r692

0

l31l
lJ4t
l$39
l4.q{

i5r4
I 521

1521

t8l4
1798

lB{4
r509
155{

lJst
i iÈi
1494

Irt4

11.96

I .25

2. §0

0. r3
0. óJ

0. l4
4.27
r .25
0.t7

12.73

0.50
0.29
t. {3

27.26

26 t9
t9

20.5
l5
I9

2t 2r.5
19.6 20.5
22 23.5

22

{5
t60

80

56

90

01021375{10
Bt02ÈJ75{t3
0t028175417
0t02Ë375426
0;0;t5i§{§ó
0 4 7J/3§it
010153755It
Bt024JI§53!
$1034375629
0lttiJ/5§40
$ii 17375534
0il20ii§53i
0ilJ63i55§7
0lt11575l s
0il363751 I
0lllii/5116
0il59375540
01238J75544
011593757?4
0105tJ75240
011563i5531
0121257§6 6

10

t0
31

62

J1

31

66

52

l.t

19.5

I

l9
23

t.t3
1.92

I .00

{l .87

r .63

8.86
0. 17

62.3Ë

28.77

30.65
40.00

27.83

50.00

2.50

t50.00

0.69

25

26

17

t7
l8
25

n.5
23

t7.5
23.5
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OUALITY
Ë.C. I pH

ll"S/HB taste n§/m oC
tt

501 l(uri
502 l(iriko
503 llboone 2

504 Hailiya
505 l'lailiya 2

506

507 llrenkurbie
50ff Unguru

509 [utheo
510 llugero

5l I llnen tarrgi
512 Xilanba
§13 llandeere

5lt Ituritu
515

516 l(aing'ori
517 Ànui

5lË Iiiyue
519 Ïongolo
520 lioru
521 llauteri
522 l(ariru
5?3 l(ionde

524 Chiantiki
525 l(anthongo

526 fiar$ea

527 Buatherongi

52§ llerutano

529

§30

5Jl l(airru

552 Rujereru
5J§

§34 Gathanbi

535 l(alubacia
5J6 l{anbui

537 iluura

SJB llraeba

539 Bcatho
5{0 Lare

541 Akui

§42 Chiagura

54i l(aliaaria
510 llurera
545 l(anchoradi
5{ó ttjoro ya l(inna

547 Eisanadi

§18 [antheleo
51! l(arnana

550 Iirikuu

Akachiu
Akach iu
Akachiu

Akach iu
Akachiu

Akachiu

Àkachiu

Àkachiu

lkachiu
Àkachiu

lkachiu
Akachiu

Akachiu

Àkachiu

Akachiu

Akachiu

Akachiu

Akachiu
Akach iu
Àkachiu

Akach iu
Uringu

llbeu

llaua

llaua

llaua

llaua

llaua

llaua

llaua

llaua

llaua

llaua

ilaua

llaua

Akachiu
Àkachiu

Àkachiu
Àkachiu

Àkachiu

llaua

llsiolol
ltsiolol
An tube tre
llj ia
Àkira
I th ira

l08/{
r08/4
loB/1
loË/4
108/1

108/ I
108/ {
108/4

los/4
r0814

108/4

r08/4
l08/4
108/4

t0Bll
10811

r06/4
l0B/ +

ro8/1
l08l{
108/4
r0814

roB/1

Lael4

r0Bl4
r0Ë/1
l0e/ I
roell
r0e/3
roel3
r0e/5
roeli
lo$/{
lo8/{
r0s/4
lo8ll
108i 4

108/ {
lo8/{
108/r
loËi {
r0el3
108/4

r0e/ r

roe/l
t|elt
tlelt
tqïl2
r0§/2
rcEl2

4.2È

40.00

50.00

fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh
fresh

27

22

22

22

26

22.5

23

22.5

22

21

22.5
2l: §

22

2t.5
22

2l
26

21.5
2J

22

2§

21

21

?1

2{.5
25

2§

26

26

2A

l9
2{. 5

2t. §

19.5
2l

2l .5
2t

21.5

rJ87

l3{l
l34l
ii32
1356

l3§6
tJ56
l164

t379

55 t356

t7 §4t
27 tJil
t0 tISf
§5 1295

46 t425

6 til7
4§ 1341

f9 1097

18 1250

4l lJ01
54 1372

s/ t3i2
7 t201
2 lt73
13 790

tJ 7S0

4l ?69

25 760

fi 780

I 780

28 li98
22 1615

26 tó15

lr 16{6

50 t63l
I 5/0
l3B7
t572

l34l
930

1250

/00
690

72A

728

t692
t612
I 783

0 0 0§7*t*0 1425

0 0 37 ttt 0 1387

r** 0

rt*0
tu0
**r 0

t** 0

57 t{
57il

I .0t
l{{.00
I80.00

4.50
2.17
t.37

72.00

I t.40
7A

39

0 037
0 057
0 0§7
0 057
0 03i

l0 i{ J7

10 28 37

I .25

a.77
0. §8

20.00
4.00

0.56
2. 50

1.00
1 .25

2.00
1.25

l. B9

0.05
0. 59

0.2i

0. ËJ

0.01

0.20

7-.2

§.85

0375645
3t

2.42
9.00

l{.40
1.50
7.20

4.50

6.80
0.I8
2.12
0.83

2.99
0.05
0.72

7?.00

4.22
10.80

?2.0a

ió.00
108.00

r08.00
504.00

16.00
t044.00

l. §7

5.62
0.u

180.00
72.00

J6.00

5{
rJ.8
l§0
120

82.3
87.7
330

210

ltt
39.6
§t1
3t2
{75
J86

284

2J8

27

20.6

22.2

27

90.2
58.5

127

86

t92

7.95

t.o

7.95

t3 37

l3 ii
29 §7

56

56

57

5i
57

58

57

5Ë

57

59

58

58

46

46

t7
53

6

6

5

5

1

4

55

56

56

56

55

l0 5i 5i
lt t7 37

il 0i7
L2 237
ll s9 37

t0 44 3i
l0 837
il 037
n173l
5413i
§ l§i
5583i
6{037

t6 958
15il38
14 3S 5B

l{ 22 38

13 738
t2 41 J8

t3 10 3i
l3 17 5i
l3 137
12 57 37

12 5t 3i

20.00

0.06

30.00

1r0.00
10.00

3.00
20.00

10.00

§0.00

290.00

0.38
I .56

0.03

12 1{ 57 55 §7

123S3758 6

50. 00

20.00

10.00
ËaR

0. 13

10.00

0. i8
i50.00
t0.00
J0.00

210.00

0. 16

125{3i58 2

12 28 37 58 32

llt338 041
12 §8 3i 58 57

16163Í 756

rB J9 38 l0 l§
175118 92i
t7 53i 5622

t
freshl9 t5 38 ll 46

0.li
s6.00
2-At

lÉ8.00
36.00

108.00

756.00

0.58
5

5

t7t 23

2t1 22

J70 25

BÉ2 i2
67s J0

530 26.

t5ó 20

278 22

158 18.

t6 42 37 56 26
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chemical Data springs, Borehotes, wells and water supplies
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Appendix 5.5 Drlnking Water Standards Íor Kenya

Parameter Uni t
nnglt

Acceptable
Range

Permissibte
Rsnge

pH

Cotour
ïurbídi ty
I ron
llanganese
Sodiua
A Lurninit-rn
Totat tlardnass
Chtoride
F tuoride
il i trate
sutphate
Totat Susp. Sotids
TDS

Copper
Zinc

.*BS
**c00

ms CaC03/t

pH scate
íÍE pt/t
NÏU

ó.5-8.5
<15

<5
<0.3
<0.ï

<200
<4.2

<500
<250

<1.5
' <10
<400
llone

<1000
<1.0
<5.0

6.5-9,?.
<50
<25
<1.0
<0.5

<200
<0.2

<500
<600

<10
<00
none

<1500
<1.5

<15
<5

<30

After,Design l,lanual for lrater Suppty Ín Kenya, I,loUD, l9gó* Unless stated otherHise** cqrm.nication rith the Head of the pollution control Laboratory, Hot,D, ígg0
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