Fenad Report - Dara Book

Aftercare Study on KAPSABET{1/3) Sewerage System Suryey
the National Water Master plan

Nawe of Urban Center |1 Y . S NS SO
Diswdet . Condinates,  3Se8  0Tay
Provinee . R Tlevation, e
Mean Annus] Precipitation (mm) fure max & min C
X998 2060 2005 we
Population Yrojections 1 14,604 25747) 38207 4693
Municipsl Areagha) | 164 e .
Population Derity (ppha) S PR B - ¥
Woter Supply e 000 2605 e
Duotnestic water demand (m3/d) e [ S _ 5,611
Total water copsumplion (3 1 9 I
Asca served (estinaated net (ha)) | __two ELTALI N ... A0
Raw water source Kabutie Rives
Sewerage Facilities  [1993 1000 __pees 12010
PopulationServed | 5,226 7,724 9,569 11,173
Service coverage ratio % . o . . 25%
Adea senved (estimated net (haj) } S S S
Population Dersity (pphia) . j ; S f -
Wastewater volumes (mid} ) . —
No. of canneciions
Trealment process

— A —

SF -
{a - ; A Aercvic
T ) —{_ S¥ I ‘_’_J"E— N SF, Seovreluy frouitative £
{ ﬂ— 8, Maruration g
v{ SF I

__f\j

Description & dimensions ," ... Bize (Top of embarkmeat) Area(Top) | Depth | Volume
. Anacrobicpond }| 380 330 12540 .00 2070.0
____ Anerchicpond 2 o _®o] 33.0 1,234.0 3.00 2070.0
o ____Amewbicpondd 330 330, 12540 @ 300 4 20700
i - Am_x_’_ggb_i_c_@m‘l‘l ____.}\‘}.Q 330 1,254.0 300 V0 270.0
__Secondary faculativepond §| 95.0 750 71230 175 - 102560
__ Sccontary faculalivepord 2| 950 750 7i250 175 10250.0
_Secondory focubativepord 3y 45 S00) 37350 ) L7 4870.0
, ___Maerafionly  745] 5050 37623 Lo kse o p 43000
_ Maturaien2] 720 51@] 36720 150 __3100.0]
I 1 _ DesigeCaparity AcwalBow
S Dry weather | Fopuiafien (Mo | Max L S
Mydraulic lading N e A B ) L _
ROD feading S R S I ]
. . .. BOD _ [ LY. CON R~ NN SN £ ' 2 SN N L S
ftocnt b ase b s0 | w0
e 1 am B gy 5o N

N ! N S A SR S
Receiving water body Chibarbua river--Mokowng dvee L ]
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Data Book V Result of Survey on
Fuisting Sewerage Water Supply Systems
Aftorcare Study on KAPSABET(2/3} Sowerage Syslem Survey
the National Water Master ptan

[ S Treatment Method R  Drisposal )
Studge Processing - Py _ Sold as manure
Operation & Maintenanee _ _Ureatment Works e }
b New fcility, well maintained. e .

4 e e e el .
N —
« b o

Sy

[

e e Sewens — )

1. Sewers are new.

S o
N S ———— —
4 I N S

e _ ——

i No Picture Available

On-going projects Mewe o - e
;
]
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Finitd Repoar - Data Boek

Aftercare Study on KAPSABET(3/3) Sewerago System Survey
the Nationa! Water Master plan

Managemen
Staifing
Skitled _ |Unskitled
Sewage works and sewer maintenance 3 5 n
Byedaw enforcement ; e - § -
Giker (watchmen} - -
Resources Available Commenrts -
I No. Exhaustee borry Good condition %
i No. Saloon car Geod condilion =
1 No. Rodding machine Good condifion
Sewer rinds and lools 1Good condilion

Sources of Revenue
Sewer charpes
Coanection fecs

Anausal Cash Flow, Kshs,

Year Reverue Fapenditure Surplus
1993 | Biltling not 120 000
1990 | Started yet 220,000
1997 300.000
Finauciat Problems Enaccurste billing dug to Jack of senice 1o metcrs

Unnietered water senvice

lnvesiment Budget lan

Type of activity Target Year
None
On - Plot Sanitation
% Population with on-plot sardiation 80%
Method of deshudging facility Municipal Council Exhauster
Fstimated Quantity of sludge m™year 300 (approximately 40 trips per year - 8000 litres exhauster)
Location of disposal point Sewage treatment works

St1aff Organization Chart

[ Wers Oty |

| |
S ]

Artisan Senior Sewerage
Grade (1) Qperater (1)
4 I
[ Gomnt Comenany ) [ Sencrae Consrany (3]

1he r‘lﬂ:‘rc'(lﬁ.’ Sfilcf_)' on
the Nationad Water Master Plan V.28



Duata Book ¥V Resuli of Survey on
Existing Sewerage Water Supply Systens
Aftercare Study on KERICHO (1/3} Seweorage System Survey
the National Water Master plan

Nameof Urban Center [Rericho e Y
Pardt  Rerdiedo __ Coerdimates) o 30
Proviece 0 Mftvabey o Keyation e
Mean Annual Precipitation (mai) Tempéerature max & min 'C ]
s 000 fwes  ao
Population Projections 55,108 91,601 132237 152,522
Municipal Area(hny | bi7} o N R -
Populstion Density (pphy___ k4796 U S S ]
Water Supply __j1995 2000_ 2005
Domestic water demand (dd) ¢+ U S —
Total water corsumption (/) . 5. ol o
Asea served (estimoted ret () | 3080 eozol [ 1ss30
Raw waler source River
Sewerage Facilities 11995 } e {2005 _ W
| Pop ulation Seqved . 4,647 . 18,320 39,671 61,009
Serviceconersgeratio % | 8% 20%, 0%t 40%
Area served (estimated ncl (hay) - i oy o
Population Density (pph2y | . S B
Wastewater volumes (m3/d) B _ I P
No. of conncetions =
Treatment process
S P sF
s T [ s —
L ] : P8, Fitoy sediroonration
) o /_'fu___j “ TF, Trickling Glier
%\_} [ . 58 335, Seoordry sedimen stion
™ L l SF, Secordary fanitstne
- M, Muturation
o Primary clarifies _d=11 _ _ o I B
Primary clariffer d=11 I N R B o
_ . _Pomgycanfie | ¢=9.5 SN (R S .
_ Trickling Gilter 1 d=27.5| o I B
~ _Trickling Giter 2 S d=275] o - e
_Secondary clarifier 1 d=12| o o o B
___Sccopdary clanifier2] d=10 1 ) _
e Paculalive pond If S SIS S
- Focdllative pond 2 ——— — e
oo Vowdlativepond 3 4 L b
B T T O N S — -
Maturatjon pond 2 ‘
e L Design Capacity _ I
e _ | Dryweather | Pepulation | ¥ Avg
Efydrautic loading . Lsop  F 400
BOD loading N I I S N
,,,,, 0 B I con | s | owym | ac
ofloent . boooaso | owese @00
et | T T T T SR < TG % 72§ - -
receiving waterbodyos | - L SRR S SRR B
ecedngwaterbodyd's | o LT . e -
Receiving water body Dionsovet river

Fhe Aftercare Study on
V.20 the Nutional Woter Master Plan



Final Report - Data Bock
Aftercare Study on

KERICHO (2/3)
the Kational Waler Master plan

Sowerage Syslem Survey

Treatment Method Disposal

Sludge | [‘mces«mg

Digesters and sludge drying beds

Operation & Maintenance Treatmrnt Works

1. Connecting pipe from fint facultative poods fo second sccondary facultative pond leaking si nee eonstruction.

_ Maturation pond does not fill to capacity doe 1o the leak.

|2. Righ stormwater flow goes directly to first facultative pondsullhout any pre-freatment

3. Treatment works well maintained,

Sewers

1. Approximately 300 b!oduof.s s it year

2. 1000w of 100mm dia pipes reguire changing to 150mm dia pipes due o cap:scny restictions,

Sludge Drying Beds: pole concrete slabs allow draicage joto Glier media and easy removal of dried sludge

Ongoing projects _None

The Afrercare Study an
the National Warer Master Plan
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Data Boek V Result of Survey on
Exitting Sowerage Worer Supply Systems

Aftercare Study on KERICHO (373) Sowerage Systom Survey
the National Water Master plan
Management
Staffing
Skiiled Unskilled
Sewage works and sewer mainlenance 5 25
Ryedaw enforcement - - -
Oiher {watchmen) - -
_ Resources Available Comments
g 1 No. Exhauster torry Good conditicn
1 No. Pick-up Good condition

1 No. flushing machine Good condition
Sewer rods Good condition
Tools Good condition

Sources of Revenue
Sewer charges
Conneclion fees

| Anpual Cash Flow, Kshs.

Year Ravnue [Expenditure Surplus
1993/1094 Mo records available
1996/1995 5,820,254 103,600 5,716,654
1097/1996 $.983,861 23,158,368 | (18,173,507
Finapciat Problewns Iraccurate billing due to lack of scrvice to melers
Corsumer failure to pay bills
@ Investiment Budget Plan
Type of activily Target Year
Rehabilitation and expansion of sewersysiem 1998
Og - Plot Sanitation
% Population with on plot sanitation 43%
Method of destudging facility Muricipal Council Exhauster
Estimated Quantity of sludge m’,’year 7000
Location of disposal point Sewage lreatment works

Staff Organization Chart
[Technical Mamger(lﬂ
lSewcrag,e Techrician (QI
- 1
Network Treatment Wosks
Maintenance (1) Maintenance (1)

[ Plant Mechanic (1) }'—'lleedmm {cleaners) (I)J I Network E!eadmanm-h Public Toilels Headman (1) |
_ | I - ]

!:”l'\;!echanic (1) ] I Clearers (11) l i Cleancrs (3) “] [7

Cleaners () !

V-31
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Final Reprort — Pt ook

Aftercare Study on KIAMBU {1/3) Sewetage System Survey
the Nationatl Water Master plan

Namne of Urban Center  Kiamby_

_|Kiambu

O UV O AR SO _I_._.__!_._k,
| Coodlinms{(UTM2S0347 (19097

___Elevation

District

Provimee Ceniral

ture max & min 'C
2000|2008 2016

REILUIE

Maean Annual Precipitation (ram)

1995
Popubation Projections | 8,239
Muricipal Arca {tn)

. o A TSR e
Population Density (ppha) ... ses o I N 2
Water Supply B 1998 o 2000 2065 _ 2019

Damestic water demand (m3Ad)

Total water consueiplion (mdd) | 530 N S S

Acca senved (estimaled et (hal) 34.08
Raw water source Bore holes, NCC

Sewerage Facifities

o o 000 lzo0s 2010 B
Population Served 209 _1.550 _ Ay o 533
Service coverageqatio® 1 % 15% 0wl 25%
Area served (estimated met{ha)) © _ _

No. of sewer connections 1

Treatment process

CD, Oxidation Disch

- l S, Finat clarif
_-.—roil) } |_SC l nal clanizel

e

g

Description & dimensions o Size . Area | Depth Volume

o _ _Oxidationdikchij- - 48 1800.0

Settiraent tank 1 dia- 2.0 636 o 1200
_ Shgeeningbeds-aNo| ool as| a5 1 .
el S Y SRS S

i .

L _ Design Capacity [ _ Actualflow
e Dryweathes | Populion 1 Mim | Max | Aw
Hydraghc boding -} 960 1 8000 UMimate | 300 R R o
BODoading _ p 4w 4o oo b

e __BOD S$_ oy NF . IC
nflgest e 905 N )
el R R 20 | assme | oms
wegiving wakrbodyus 100 ,, .
receiving wakerbodyds 0 16 .
Receiving water body ~_p Riaranives

The Aficreare Study on
the Nationad Water Master Plan V-32



Data Boak V Result of Survey on
Y
Existing Scwerage Woter Supply Systems

ARtorcaro Study en KIAMBU (2/3) Sewerage System Survey
the National Water Master plan

T .
e o __TreatmemtMethod & DPipesal
'i!udge i’rotessmw o . DoingBed P  Infarmlands
|

Operation & Maintepance o ) -~ ~ Treatment Works

L The system s properly owichined

2. Access bridae 1o the rolors is 3 temporary timb hmh.r structure W hrch is risky fou use d dunn 2 masntenande

3. The scum from the clarifier is removed «od manually

4. The screw pump bs in good warking condition, hawever thete is oo standby generator in case of power I f:uhm o

e
&

5. These is provision of increasing the capacity of ! of ¢ ditch by installing the second roter. The concgete works inthe

second clanifier 1o be used in future was completed voder phase I project.

_______ B e  Sewers o R
1. Tbc sewers ate in geod working order with few nporhd Hockages {abou! 130 per year) I o
- U e R
3 A i s o o

4 B B - - i
g

No Picture Available
Owgoing projects Noe o

cAftercare Sty on

the Nareeral Waier Msicr Pl



Fiodd Reprari — Datn Bovk

Aftetrcare Study on KIAMBU {3/3)

Sewerage System Survey
the National Water Master plan

Manageient
Stafling
Skilled Unskilled
Sevwnge works 2 1
é‘i‘hi'r sintenance 3 1
Bve-law enforcement
. (her -
Resources Available Comunents %
{3
Sewer rods
Wheelbarrow/Jembes ele, o
Sonurces of Revenue Sewercharges ]
Connection fees
Water charges
Annnal Cash Flow, kshs,
(Year Revente Expenditure Surplus
1993 -
1996 - - R
1997 4,476,654 204,527 4,272.127
Financial Problenss Nom:
Investment Budget Plan
Type of activity Target Year
Nore
On - ot Saaitation
% Population with on plot sznitation 0%
Method of desfudzing facilily Exhauster hired from Ruiru County Council and Nairobi City Courncil
Quantity of sfudge m’;’)‘ear ot kroran
Location of disposal point [n marholes
Safl Organiration Chart R
| Town Engincer (1)
B — T
[Scwﬂagc Foreaman (1) #ter Foremaa ( )J

T sumeaqy ] [ Unimeaz) |

Hhe Afrereare Sty un
the Nationa! Water Maseer Flien V-34



Data Book V Result of Survey on
Fxisting Sewerage Warer Supply Systems
Aftercare Study on KIS0 {1/3) Sewsrage System Survey
the Nations! Water Master plan

Name of Urban Center

S LR SRS SRR

_ Coorditonsi 3 48

Distiick  ikisih
Peovince o Nyaoa . Flewation

.. . - P
Mean Annual Precipitation (mna} Temperature max & min €

Cohrees WSS et 12000 005 uaole
Pepulation Projections | SO0 i es,000) FI666! 107866, 120615
Municipal Areaqhay | , S S UU —
Population Density (ppha} s B

Water Supply

Domuestic water demand (m3/d) |

Total water comsumption (m3/d)

Area sepved {esfimated net (ha))_

Raw water source

Sewerage Facilities
Population Senved

Senvice coverage alio %

Area sepved (estimated et (ha)y | _ [V — —
Popuiation Density (ppha) ] _ -
Wastewater volumes {(m3/d) S S S

No. of conneclions

Trealmen! process

A, Anacrobic

SF, Secondary Bt ive

A M Maniration

Deseription & dimensions Reteqtion Time {days) Ase2 | Depth | Volume
Anaerobic pond 1 . . . 2,3000 400 . 5750.0
Anaerobic pond 2 o 23000 400 | 57500
Anacrobic pond 3] B 2,300.0 400 ) 5350.0]
Amaesobic pond 4 . 23000 400 5750.0
Secondary Facultstive Pond 7By 145500 o
__ Maturation Pond! 0| 91000 3.00 238000

S A S I SIS
o | Desipn Capacity e Atwal flow I

: 7 "
o 1 Dryweathwr | Fopulaticn 1 Min o Max 1 A

Hydraulic loading

BOD tozding

] T eon o cop f wmar L ac
fluent S0 000 e oG
teloemt b e e
Receiving water bod S &\ U 1 11, _ el
Receiving water body ds I - 25 e

Receiting watee body |

The Aftercare Study on
Vv-3s the National Waier Master Plan



final Report - Dot Bock

Aftercare Study on Kisil {2/3) Sewetage System Survey
the National Water Master plan

SRR . FreatmentMethed 0 ¢ Dispesal
NMudgeProcessing 5 Doep o d....._ Soldasmarue
Operation & Maintepance | e reatentWorks

sioped treatment wi

Biling up.

I S ——
[
— e e e ————— _—— St“trs ———— wat -
1. ONd sewer hines have been conneated 1o the new network e _
2. New sewer lines have been corsirucied and are undergoing testing, e —
3. Due to the unavailability of 400mm dia pipes, 375mm dia were 1aid. e
4. Mepal stornwater enlry info sewee fines iscommen. e e e e
3. Individual corsumer conrk ctions stilt pending.

Anacrobic Pond: under construction

The Aftereare Stuly on
the Netional Warer Master Plan V.36



Dasa Book V Result af Sunwy on
Existing Sowerage Water Sepply Systems
Aftercare Study on KIS (3/3) Sowerage System Survey
the Nationat Water Master plan

Managenent
Staffing
Skilted Errkitted
Sewape works and sewer meinfenance ? [}
Bye-daw enforcement -
Qrher ] - 1
Resources Available Commenls
1 No. Coumil pick-up {Good condilion
Sewerrcds ,Good condition
Teols JGood cortition

Sewersge depariment la receive 4 No. vehickes from contrachor

Sources of Reveoue
Sewer charges
Conneclion fees

Annual Cash Flow, Kshs, _
Year Revenie [E.\pendjrure iSu rplus
1995 | No records for cevenue of expenditure yet due to
1996 | consume s nol connected

1997 o _
Fipancial Problemns
Investment Budget Flay
Type of acinily Target Year
None _
On - Plot Sanilation
&% Popul2ion with on-plot santation 80% .
Mcthod of desludging facility Ministry of Public works Fxhauster
Estimiated Quantity of studge m’fyea: 20 (3 lrips per year)
Location of disposak poiat Sewage lreatment works

Staff Qrganization Chanl

|
r Assisga. nl_ —j
| towntegimec ()
L

1 }.ibo::rc {6} !

The Aftercare Study on
V.37 the National Water Master I'lan



Fiead Bepest — fhati By

Aftercare Study on KITALE (1/3) Sewerage System Survey
the National water Master plan

Name of Urban Ceafer KRile ]

__ Coogfintes

District Frans azoia

Province Riftvallky Flevation

Aean Annaal Precipitation (mm} Temperature max & min 'c
e 1UG 2005 2010 —
aassol 19313 228328

Fopolation Prejections

Municipal Areagha)

e

Poputation Deasisy (pphay 4

s

Water Supply

Dorkstic wawer desnand (m34d) | . L N _ 57332
Votad water consumplion{m3dy j 5610 S S e
Arcaseved (eimatednet(ha)) | 4210 e MBe30, 1 18618
Raw water sice Katwltie River

Sewerage Facilities ___ |1993% {2000 2008 2010

Population Seved

Service coverageretio %

Arca seeved (estignied pet (ha))

Populatios Density fppba) 1

Wastewater volumes (m34d)

o, of sewec copnections

Treatment process

ST, Rettling Fank
TF, Trividing Fiters
S, Becondary clanticr

M, Muturation Pond

Deseription & dimenstons [ Size i { Area . Depth Volume
setling ek 1| 58 ) 88 774 680 2100

P'rimary setiliog tank 21 88 L 88 34 | 680 190.0

_ . Tewhlfiogfltes3iDa= 1 0 23] 4232 1 186 10858
o Trckling filtes 2 1Dla= - 273! 5832 186 | 1035.0
e Mumuswrckl) 68 &8 2100 Se0 1040
o Mumaswek?| 6% 69l 2100 §  $90 107.0
_ Memndieapesd] ] ] . - -
o __ Matrstienpoad| R R R
s o Malumloapoad; _— . - o N -
Shidge drying bok - 12 No. _ I T R
[ i
R - i Design Capacity _ AcwalBow
| Drywewbar | Popalation_ ! Min 4 May i Avg

Hydraulic Joadingz

BOD leading

S P T, U e 850 __ e 1030

influent S50 43520 D 100

ot | a0 ' | a0 wizs |
.95 S N R
- e SS - ]6? —_——— e

‘FPris«\rz Havire

The Aftercars Study on
the Nutional Warer Master Plan V.38



Data Book V Result of Survey on
Existing Sewerage Water Supply Systeins

Aftercare Study on KITALE (2/3) Sewerage System Survey
the National water Master plan

e Tecataent Metbod P Dispesal
Q!udge Prorei\mg o _ Sipdpedayingbads - __ SeMasmonure
Operatioa & Maintenance ,17*f,,4... . Treatount Works

s 4. Am‘&s to maturation p-nmk is ot pov |b!e and th; st d\ to he ftnmd
g 1 i i
Thi 5. Distribution system for one filter is out of order .

6. The digestos requizes rehabititation

7. frue 1o acute prolonged waler shonage in lhv. 1own the syster is receiving m‘;:,ll“l“'l(' wasTeivaler

~ o e . Sewers . I
l Due 10 the currenl waler shorlage and small seze sewers (EvS'Fc ase o
_Abour2 blockagesperday bavebeenwepored

2. Some of the sewers 2id in 1957 requires replacemict |

-

TricKling filler: aote that the filter is not operating because bydrautic head is insufficicnt as a result of low Rows; ikercfore there is
o secondary treatmueal.

Ou-poiog projects

The Aftercare Study an
V-39 the National Water Master Plan



Final Report - Data Book

Aftercare Study on KITALE (3/3) Sewerage System Survey
the Hational water Master plan
Magagement
Staffing
Shilled Linskilfed
Sowage works 1 2
Seveer mainteranee } 1 5
Byelaw enforcement -
Other . - |
Resourees Available Comments
1 Pickup grounded
1 setof sewer rouds 10 pood condition
Jembes! panpasslashers cle. In pood condition
Sovrees of Reveaue Sewer chorges
Connestion fees
water charges

Anpual Cash Fow, ks,

{Revepue apd expepditure figures same for both systems)
Year Revenue Fxpenditure Surplus
1995 26472000 | - -
1996 26372000 ] - -
997 26,472,000 ] - -

Finapncial Problems

Todecurate billing system
Consemer failure 1o pay bills
High codt of pumipiag waler to ihe distributioa resenviors

Tavestment Budget Pian

Dype of activiry
Nooe

Torget Year

On - Plot Sanitation

% Popelation with co-plol sanilation
Method of desludging facility
Quantity of sledge mS;’)eal
Loecation of disposal point

Council exbauster from Public Health Dept.
pot Enown
M Corventicnal Sewage Works site

Staff Organization Chart

l Ass. Tecknical Monager (1)

Geperal Manager
LY I

[ Fejeman Sewer(1)

[i‘ir:&;ila ﬁ, Q ]

F abourers( 1} J

The Aftercare Study on
the Naticnal Warer Master Plan

] Foremaa
i Cenvertionai(1)

I |
I Forceran l;n;lﬁn;w{l)

[ Cpererery | I 7];(;;:;1(1) J
{[’E«Zﬁﬁm (I ! Lab-;l;—;c[rﬁé)
e

[FontOperstonii ()]
Eaboy re—rﬁ)— I
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Data Book V Resalt of Survey on
Fuisting Sewerage Water Supply Systems
Aftetcare Study on KATALE (3/2) Sowetage System Survey
the National water Mastet plan

Name of UrbanCeater_____ Kinke S T R

Distda o [Temswols . (Coosfims| 3801 03 Ol

Provisce  __ IRHtvaliey o __ BRevstond L

Mezan Annual Precipitation (mm) Temperature naax & min e

s R 000 ]

| Population Projections 128,530)_

Municipal area (h) A R I ST

Population Dersity (ppha). L SRR R

Water Supply 1993 000 lzees oo

Domestic water denuand (m3/d) — i P . 31091

Totad water consumption (m34) | 5,610 } N R e

Area served (eslimated rel (ha)) A0 o uosyel o

Raw water source Koitobos River

Sewerage Facilities _ |1995 . 12000 _ eos o0

Population Served 5908 ) I | S X

Service coverage atio % ¢ 8% _ W% 30% 40%

Arca served (estimated net (haj) N S

Population Dersity (ppha) - SR N S

Wastewater volumes (m3/d) L o o

No. of sewer Conneclions N

‘T'reatment process

A, Anaerobic
{% —_— 4 sF 1M b | M 1_SF, Secondary fanuMative
b‘f‘ff M, Maasition
Siee ). Ara | Depth O Volume
__Araerchic pond 1 __ |Bottom Asea = 3170 ne
Anacrobic pond 2 BotiornAsea=_ | 31720 | ] i
Amacrobic pond 3] Bottom Area = 7.0 - - o

I . Amerchicpondd] BottomAre= | 330§ 1 )

_ Secondary Facultative Pond | BotemArea= | osars 1 ]

__ Secondary Fzcultative Pond 2 BottomArea= | 27080 | - e

o _ Maturation Pond 1 BottomArea= | 43310 B o

MawrationPond2! ~  BollomAsee=_ | 4340 ; S
!

b DedgaCapacity 1 Adwtflew
) N vywester | popaaton M| oM D A
Ry flydratic loading 420 |

o | . mop

infloent . f 880

eMent & 105

receiving wakerbedyu's -

weebving waterbedyds 2 - . L

|Receiving water body \rMatsh--Suh‘.\'ani river

The Aftercare Study on
V-41 the National Water Master P'lan



Final Report - Data Book

Aftercare Study on

KITALE (2/3)
the National water Masler plan

Sewerage System Survey

Studge Processing Noteatment

_ . Treataent Works
1. The site is well maintained bt thare are no gt removal fa

. Disposal

2. Hhigh tevel overflow from storms discharges inlo a nearby drainage ditch

3. Receives flows mostly from KCC Dairy, (ats and grease which fonn scun over she agaerobic porads

1. Msin trord,

2

Anacrobic Pend: pote propes nuigtenzoee of grass embarkme

el 2nd converient overflow spillway at end of pond

The Aftercare Study on
the Naitana! Water Master Plan

V-42
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Dara Book V Resnlt of Survey on
Fxisting Sewerage Water Supply Systens

Aftercare Stdy on KITALE (3/3) Sewerage System Survey
the National water Master plan
Managemcat
Stafling
Skilled Unskilted |
Sewage works ] 2
Sereer mainlenance 3 s
Ry e-law enforcement -
Qiker -
Resources Available Commicnts
1 Pickup grousded
I setof sewer rods 1o good condition ]
Seabes/ pangas/shashers et In good coadition

Sowrees of Revenue

Sewer charpes

Coanection Jecs
water chargges

Anpual Cash Flow, kshs.

{Revenue and expeaditure figures same for both systcms)

Year Revenue Expenditure Susplus
1995 W A72000 | - -
1996 26472000 ] - i
1997 26,472,000 ] -

Financial Problems

Taaccurate billing system

Consumer failure to pay bills
High cos! of pumping water to the distributios [CSEIVIORS

lovestarent Budget Plan

Npe of activiiy {orget Year

Noae

Oa - Fiot Sanitation

% Population with on-plot sanitation
Method of desludging faclily
(antity of studge myear
Location of disposal poiot

Council exbanster fromPublic Health Depl.

ool knowa
Al Conventiona) Sewage Works site

Staff Organization Chart

General Man_'.zg—;‘:_
)

i Ass. Techaical Manager (1) |

et

Lab Tech (1)

Eadinan (1)7

1
|

Foreman Sewer( lq

.

{oreman
_Con\‘entip@m
[ Opersrichy ]
eadran [} l

!E@Era!ou Tl m
—— I —
[libomm(l)J

V-43

P

[]—'\ﬂr(‘ maa Pond{ 1)

B

[_ ! !eadm:n_(i)_]
[tam'uTJ::(o) ]

3

The Aftercare Study on
the Natioral Warer Master Plan
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Aftercare Study oh LIMURU{1/3) Sewerage System Survey
the National Water Master plan

v

Name of Urban Center )
. Coordinates] 36 M 01 63

_|Limwru

District

Kizmbe -

Provinee Centrat . ... [aton

Mean Annusl Precipitation {mn) fatuce max & min "C
1995 .

1,958

Popuolation Projections

Municipal Ares (ha)

5

Poputation Demsity (ppha) |

{
|
|

Water Supply 1995

Domestic waler demand (m3d) |

rToLﬂl water comsnmiption (m3/dy | 1,538 I T [,
Asea senved (esimated red (had) 120 B0, i Mo
Raw waler source

Sewerage Facilitics 1995 (2068 019 _
Population Served o 614 614 614 652
Service coverageratio®t | 3i% 1% sl 15%
Asea served (estimated et (ha)) | B . .
Population Desity (pphay 1 __ — S
Waslewatervolumes(mddy |~ BV S
No. of sewerage connechions

Treatment process

M OB - Oxidation Dirch

o l M ST - Firal Chrificr
— o e . - - :
M - Maturation (=
Deseriplion & dimensjons ___Bize N Area Depth Voleme
e Oxidationditch! 200 58,01 11600 . Lis S
iterd| ___ oa-f o0, 66 | aso |

e glgnﬁcrﬁ  daa=p 9()i 636 o1 1.50 ]
o Thickeners-2Ney a0y 25 S5 200 7”7175.701

. Sludge drying beds - SNo. S 2| ISR, 2 ST, SN S B I

! {

e PedpoCapaity | Adwalflow
e ‘___1_1._)_1)‘ wcaﬂ_f_r___[ Poputetion Min Max Avg
Mygoiclosdtiog ]S b0 o}

BODlogding .+ 1]
o | cop
infuert - 400
et 80

receiving wak rbady u's

n2 waler body s
T ———

Receving water body

T1he Aftercare Study on
the Nationod Water Master Plan
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Aftercare Study on LIMURLU{2/3)
the National Water Master plan

Data Book V Result of Suivey on
Existing Sewevage Water Supply Systems

Sewetage Syslem Survey

5. Channel to the maturation pond needs 1o be cleared of the vegelation

&

- - N
o Tresnment Mcthod b Biposal .

S U, . ___i,",,,fﬁi_gni&‘ip?! garbage dumip
Operation & Mafutepanee Treatment Works e

LManaged by MIRRWD i e e
2. Mostof e mechanical componertsdo netoperate e —

1. The sewers are all uPVC and are fn good working condition with few blovkages (about 2

P T P b L
i — S i ————
5

Sewers . _ I

(a2¢s fycar ate repoked)

Maturation Poad: vote accumulation of woeds aod natursl vegeistion.

Nere T T

The Aftercare Study on
the National Water Master Plan
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Afltercare Study on
the National Water Masler plan

Management

LIMURU{3/3} Sewerage System Survey

Siafling

Skitted Trnstitled

Sewage works

2 2

Sewvr maintenance

2 -

|Bye-law enfarcepient

Other

Resources Available

Comments
Wheehamows/bembos/stashess e,

Note : Unblocking equipment for sewers is hired from Nairobi

Sources of Revenue

Water charges

Connection fees
Sewer charges - S0 of water charges

Annual Cash Flow, kshs

Year Revenie Expenditure Surplus
15 - - -
1906 3,800,000 | - -
1997 3,900,000 | - -

Finapcial Problems

The sche me is pwped and operated by NWCPC. The sewer charges

cotlected are laken 1o the NWCPC head office and are pot used 1o

run the scheme. The distdbution of the collected revenue by the

NWCPC is on a priority hasis and only 64% is returned to the district.

Investment Budgel Plan

Dype of aciivity Target Year
None
On - Plot Sanitalion
% Population with on-plot ssnittion 30%
Meihod of destudging faaltity Mot carried out for the pit latrines hecause they are onlarge plot
Quantity of sludge mbiyear Not applicable
Location of disposal point Mot applicable

Staff Organization Chant

Lngineer's Assistant (1)

N
L Inspector (1)
1ﬁ. ]

[Operaor |
[aricsn iy

[

The Aftercare Sty oit
the Nattonal Water Master Plan

N —
Fust-:vdim!e Suaff (1)
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Data Book V Besult of Survey on
Evisting Scwerage Water Supply Systems
Aftercare Study on MACHAKOS{1/3) Sewerageo System Survey
the National Waler Mastes plan

Name of Urban Center __ |Machakos

District _{Machakes

_ Ceordinates!

Peovinee Fastern

Mean Annual Precipiiation (mm) Temperature max & min'C

2608 2010
R 1995 SO .2 .|
Population Projections | 154,006 . L L slon

Municipal Arca (ha)

Population Density {ppha)

Water Supply

Domestic water demand (m3/d)

Total water consumption (m¥/d) | I [,
A served (estimated net (hay), — b .2ae20
Raw water source AMamba Dam

B 2005; 2010
: _odesanl 16329
. 7K . _ % 0%
Area senved (estimated ned (ha))

Population Served

Senvice coverage ralio %

Population Deesity (ppht)

Wastewater volumes (mid) I - 5 iy U e
Neo. of connections
TFreatinent process
A, Anaerobiv
| - | - _ PF, Prinmary focultativg
4[_3— [ P¥ | M I T M, Margration
[Description & dimensions Rewepfiontime (daysy ) Aws | Depth | Volume |

B B Anacrobic pond L 11500 400 1 46000
Facultative Pond 7 | 85524 |

Matusation pond N 30.0;

77777 L o Design Capacily ~ * - Actual flow L

 Deyweather | Populaion | Min | Max 1 Ay

Hydraulic Joading ) 2000 16.600 o A000

BOD aeding | _ . . e e
I BOD con .38 } IN/IP B co

i
influent .60 100 | 1265 N

effloept L L U S 300 __685 125/245 SO0
seceiving water body u's I P . N Y | NN S bt . e
reshvingwaterbodyds_ f 0 so AW 8S .

Receiving water buady Mavania Rives

The Aftercare Study on
V-47 the National Water Masrer Plan
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Aftercare Study on MACHAKOS(2/3) Sewerage Systern Survey
the National Water Master plan

.. Treatment Method osal

Sladge Processing Diying onthe ground
slange by . e MFYInZ OREAC grouim

B I

Opeeation & Mainteasnce _ Vreatment Works

. Bumging ground near breatmant works

2 Mamm_!_ig_q pond was added dq'{mlrjajgorl'(_\r]g,gr_ml treatment works; streams s used o carry partially treated effluent to a

. ratutstion pond approximately L3km dowrstieam. The stream is wsed by eesidents but ot protected.

. Maturation pond i formed by a dam across the stream. with spillway. Pond is ovesgrown with weeds and books rucre like a .
__matsral wettand S e e e e g '
4, Infed has no gris removal facility, 1he distribution of Now is uneven, the facultative pond receives more flow than the anacrobic -

% Pacultative pond was

6. Site is generally tidy alihough there is 0o fonce o1 gate and staff houses and offices hove been vandalised.

7. Thiee is no access road 10 the treatment works . Access to the anacrobic pond is only aczoss the river.
B S Sewers -
t. Pumping station is frequently out of order due to power faitures and mechanical breaks and spares are not easily available. _
1 Oveddlow of raw sewage from the pumptng station is directed 1o a smalf zeten e
ncarby stream. . _— D e e
1 Oaly ove pump is working fromthe two. - —

4. Sewer lines on steep aradient require replacing.

Malturation pond: mote that this pord is 3 wel land area formed by impounding the river; the elfluent from the prinry Facultative
pond is diseharged into the river approximately 2 kem upstream.

On-going projects e .
sPeenproparcd sd pew reatment sites ientified but o funding is availatle.

1hic Aftercare Study on
the Notionol Warer Master Plan V-48



Data Book V Resiedi of Survey on
Fnisting Sewerage Woler Seapply Sysfeins
Aftercara Study on MACHAKOS(3/3) Sewerage Syslom Survey
tho Natiohal Water Masler plan

Manpagement
Staffing
Skilled Uriskilled |
[Seng g works and sewer maintenence 12 6
Rve-law enforcement . R
Qther  (watchmen) _ 1
Resources Available Conminents
1 No. Fxhauser Jorry 'Good condition
1 No. Land Rover |Good comdition
Sewer reds kGrm-.! condition
Tools Good condition

Sources of Revenue
Sewer charges

Connection foes

Anpual Cash Flow, hahs,

Year Reventie Expenditure Surplus
1993 800,100 2,746,254 (1,946.1349)
1996 636,232 2,735,472 (2,089.24%
1997 924078 2.363.821 (243,743
Financial Problews Ensufficient funding for rehabilitation and maintenance reeds

Consumet failure to pay bilis
Failure of water underlakers 1o submit revenue for seweraze

{avestmenl Budgel Plan

Hype of activity Target Year
Nome ]
On - Plot Sanitation
% Population with on- plot sanitation S0% ]
Method of Jesludging facility Muricipa¥ Courxil Exhauster
Fstimaied Quantity of sfudge mjf’},car 800 (Fxhausler makes onaverage 3 lips pet day)
Location of disposal point Sewage beatment works

Staff Organization Chart

FO‘-\'“ Engincer (l)‘—]

Assistant
Town Engineer (1}

[

[ Works Officer (1) |

Sewerage
Superintendant {vacart)

[

[ Boonony |

S S IS
{.abourers lLabourors
Skalled {8) Unskilled (&)

The Aftercare Study on
vV -49 the National Water Master Plan
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Aftercare Study on ATHI RIVER (1/3) Sewerage System Survey
the Hational Water Master plan

Nowe o Urban Center _ |AthiRiver [ I S B T
Disder, ____ IMachakes 0 Coedinales 3zor 01 3
Provieee  _  |Paers . Dhvation] e —
|Mean Annual Precipitation {mm) Temperature max & min °C
. wos . |2008 00
Population Projections | 18304 18,602 41713 _ 28441
Meniopsb Aseath . - U - .
Population Density (ppba) §
WatcrSupply _____ hees 2005 2010 - )
Domestic water demand (m3') | S S . ___ 05366
Totl wakreonsuapion (m3dy j - 6400f U S I
Areaseved (estimated aetha)) | 1870 Aweo, o L1330
Raw waley sobree I¥ol-turesh pl
Scwerage Facilitics o hises 2005 o 1010
PopubstionServed | 1310 __4290) _  8M3| 12,410
Senvicecoverageratio®% L M LEXT . 20% ) 3%
Areaserved (estimated pet(hayy | . R R S .
Populatioa Demsity (ppba) 1 _ . -
No. of cennedcticas '
Trealmenl process
rE _]7‘L5F_:I l_T'_" A, Anaerobic
'I__f_l_J_—l P l [T}] rﬂ F[-'.Pri.-mryfam‘udti\'c-
-—7 N B SF, Secondary [roultative 'F"‘;g
PE _:l_.__[ ’ SF _Ij}_ M, Matumation {ln‘

Description & dimensions | Size(Topol Embagkment) | Ara(TWL) Depth | Volvwe
B Anserobic pond 1 63 B 330 1.800.0 3.00 3255.0
_________ __Anmsceobiepond2) 0 630, 0 330] 18000 ! 300 | 32550
B} _Anacobicpond 34 _630)  3x0 18000 ¢ 300 | 32350
Anserbicpond4!  s2pl 33.0 1,.800.0 300 3255.0
___Primory Facoltativepond 1 3790 128.0 47,113.0 I I 77395.0
_ Primary Faculiotivepond 2y 3790y 1286, 471136 175 b 380
Primary Faculative pond 3 379.0; 128.0 47,113.0 1.75 . 77895.0
_ Socondaty Faculutive Pood 1] 00! 520 67000 175 100720
SewslryPaculutve Pond2. 1300 s20]  ereos | w3s | 10720
_Sccepdary Pacultetive Peod 3| 1400 520 67000 [ 175 . 109?391
First Maturstion Pond 1| 1150] 520 3,500.0 ) 1.50 ) 7197.0
Firsd Maturation Pond 2: 1nsal 520, __ 55000 Lse 1 71970
FeiMawredionPond3;  1180)  520;  S5000 150 i 370
Second Moturatin Pend 11 188Gy 8200 §5000 4 BSO ) F1970
__ Secend Maturation Pond 2¢ 1150 L5200 55000 1 1.50 .. 71970
Second Mslacation Fond 3 1i5.0 520 55000 1.50 7197.0
e DesigpCapaaty 1 Acwalfllow
: - e | Dryweether | Populaicn | Mia | Max Ave
Wdeaalicleading ] 12960 p BSEG 1 OO0 b p 1000
BOD¥edng | 1030 I S
e BOD VRS NN RN o
influent I T S
wakerbodyu's 0 b B S
weewingwaterbedyds | 0 L b e
Receiving water body Athi River _
The Afiercare Study on V-50

the National Water Master Plan



Dara Boek V Resrelt of Survey on
Evisting Sewerage Warer Supply Systems
Aftercare Study on ATHI RWER (2/3)

Seweraga System Survey
the National Water Master plan

N .____];,_,,, . Vecatmenl Setbod o vipess ]
sludge Processing L‘___ﬁﬁi Tedawpodisposel bashecn effected e -
i
i

Operation & Maiotcnance R ___treatment Works o
1. New [acility builiin 1594, Low ﬂo\as and ponds are stil fuﬂm-" - _ o i B
2. Tseatment works is oot weld oniatised e e -
U e — e e R
S PP i S
S e e . S _
6 -
1. !nem\twnmnam ppes o i —14,,_.
2 Nodeeningoperaticns _ o .
3. Pump station 5ol L being used curzently due 101 ibe 1\\_g_t_lme bcmuc]c\lroud lmv.n.}:. Asca served by the pump station o
_ discharges iolo 2 temposary reeotionpond, | O
. S

3

i Mo Picture Availsble

i i

Ougompprojects __ Neme e

The Aftercare Study on
V.51 the Notional Weter Master Plan
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Aftercare Study on
the National Water Mastet plan

ATHI RIVER (3/3} Sewerage System Survey

Management

Stafling
shilled Unskilfed
Sewage norks - -
Sevwer malnfenance 1 6

Bve-law enforcenen

Oiher

Resources Available

1 No. pump

Comments
:Good condition

Sewer rods Good condition

Tools Good comdition
Sources of Hevenue

Sewer charges

Conncetion fees

Billing penaltics

Water charges

Annval Cash Flow, Kuhs,

Metbod of desludging facility
Fstimated Quantity of studge m'fvear
Location of disposal paint

Exhauster bired from Nairobi or Machakos

Mo records

Sewage treatment wosks

Stalf Organization Chart

Water & Sewerage
Svpertntendant (1)

i
[ ]

!

| Sewerage Section _I

22 ]

Year Revenue Expenditure Surpius
1005 2,418,450 3,319,280 (900,300)
1906 9,716,900 3,817,180 5,899,720
1927 9,503.180 7,639,120 1,864,060
Financial Preblems
-
investment Budget Plan ig
Npe of acibvity Target Year
None
O - Piot Sanitation
% Population with ea-plot sanitation 5%

1_36'\.\'2 ragtﬂ'l'etl“micinn () 1

Sewe_riaj‘_g‘e_nl_:gf_fmi?_(l) |
P

[ swina tavowery ] [Unsties Laborers )]

The Aftercare Study on
the National Water Master Plan V-52



Dara Boek V Result of Survey on
Fuisting Sewerage Woter Supply Systems
Aftercare Sludy on MOMBASA(1/2) Sewerage Syslem Survey
tho National Waler Master plan

Nanse of Urban Center_ [Mombasa o ' 1 v

Diswict, . |Membass

Province Coasl

Mean Anpnal Precipiation (mm}

Population Projections

Municipal Area(ha) I P
Population Density (ppha) N N
Water Supply - 1995 . Weo 1008 B -0 L
Domestic water demard (m3'd)

Totsl water consemplion (m3/d) |

Sewerage Facilities

Poputation Served

Senvice coverage ratio %

Asea served (estimated net ()
Population ensity (ppha)

Wastewater volumes (m3/d)

Na. of conneclions

Treatimenl Process
AT, Aerction Tanks

ST, Sedimentation Tanks
PF, Primary acuftaiive

_ SF, Seconduy Lacultative
8, Maturation

TF, Trickling filier

O, Onxidution dich

L
i
'

Description & dimensions  _ j_ Size Area Depth | Volume
AerationJack 1] S0.0) 21.0] 18900 350 | . 66159

Aeration Tank 2 500 210, 18000 150 66150

_ AetionTank3|  _ w00p 200 18%0 | x| g6lse
...__ Aecation Tank 4 900 210 18900 f 350 1 66150
. ScdimentationTarkij D= 2R .} 1 IR = S UURR L
_ SedimeotationTenk 2|  Dia=y 0 229] 4N 475 19364

B _ Sedimenistion Tank 3| _Die= 2290 4n9 15 | 19364
 Sedimeotation Tonk 4p Dia = o 29l a9 475 | 19564

__ Studge thickening fark 1] Dia= 166 2164 | 540 411683

_ Sludge Wickegingtank 2} Dia=] R -1 S L SR S sq0 ) HE8T

__Desiga Capacity

Dryweather | Population

HydraulicJoading | 17100 Jeeoeo L

BODIeadicg 4 b b
. BGD coD - N IN/1P FC
iofluent SR NSO )
Eftuent S S S SR T U
Receivingbody Voo 0 b ]
Receiving water body E:Im.tim Oxean

The Aftercare Study on
V-53 the Natiosal Water Master Plan



Final Report — Data Rook
Aftarcare Study on

MOMBAS A{2/2}
the National Water Master plan

Sewerage System Survey

I _ Treatment Method. R —
pe Processing ' ) . bnyeg .

r{;;rqltlﬁﬂ & Maintenance e Freatoient Works )

1. New works 1o be commxﬂ:omd e B i -

2. O treatment works 31 the same sile o be abandoned. o i
S S o — : S -
o S O U
5 s o L o
6

o L . Gewers i
1. No cleaning or n\pcczmn e i

2

R e

b e

5

Oxydation Ditch : Note overgrowih and Sladge.
New extended Aeration Plant.

Qn-gring projeds . of consty

. - ]and landscaping) o .

](‘nppkhon of corstruc! hc-n at rew treatment works {bleci i

The Aftercare Study on
the Navierial Water Master 'lan
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Dota Bock V Resulr of Survey on
Existing Sewerage Water Supply Sysieins
Aftercare Study on MOMBASA (1/2) Seworage System Survey
the National water Master pian

Name of Urban Center ___ Mombasa

Distit ____ . |Mombaa
Provinee L [Ceast

1995

Population ProJections _ & _
Muricipal Area (ha) _fl S

Poptlation Deasity (ppha) ||
Water Supply 1995

Asea served (estimated ned (hap) |

Sewerage Facilities 1995

Population Served

Senvice coverage ratio %

Asca served (estimated net (ha)) |

No. of connections

Treatmenl process
ST, Sedimenfution Laks

. ST | 8T | ST "/ Al Aereted lageen
[ & | ST} ST I

FF, Priruuy [acchathve

SF, Secondary fcuitsiise

@

M, Muturation
Facility: Mombasa Island Treatment works (Kas serant)  IF, Trickiing fies

oD, Ogidition divh

Description & dimensions | Swe ) Aed  Deph___}  Volume |
Scdimenmion_!ﬂ_r_d_\:l N 438 _,A_______‘”i,, 4?p o 680
_ Scdimentotiontank2| a8 46 4.99 _ _680
o Scdimentationtank 3y 438 o 46 . 490 s 63.0
_ Sedimertationtnk | 48} 36| A9 480
_ SefmeptationtankSi 38 46 4.50 .. 680
_ Sedimentationtenk 6y A% 46 i 4.90 580
e ————— e ———— o - — e ——————— e — — i — 1: i ——
i
|
[ A SUUS St S
| H
______ I o AwwalRow
L Dey weathar C Populatien | Mie [ Max W5
Hydravlic loading Bowo | I P -
BODWading V. S B S S SN
% BOD con 8§ CANZIP Fe
Wlven b e L o
s R S S A
Receiving R B I S A o
Recsiving water body Jedian Ocean o

The Aftercare Study on
V-55 the National Water Master Flan
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Aftercare Study on
the National water Master plan

MOMBASA (2/2)

Sewerage System Survay

e _... Treatment Method
Studge Peocessing

e Disposal

Mo leatment . Joseaalhightide

Ogeration & Maintenance o

. Treatment Works
L. Treatment works has not worked for the 135110 years and sewage posses untreated fo 1he sea
2. All mecharical and electdical components require replacing _

3. Nospace forexpansion

i
|
|
i
|

|
|
|
|
'
|
|
|
i
G

b
e _Sewers e

No Ficture Available

On-going projects ____iFroposed hond and North Majnfand sewage fo be disposed by new fang

e _ o ___seaouldt -G, East Africa o ,

The Aftereare Study on
the National Water Master Plan
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Datit Book V Resudr of Survey on
Existing Sewerage Water Supply Systems
Aftercara Study on MURANGA {1/3) Sewerage System Survey
tho Nationat Water Master plan

Name of Urban Center _ [Meranga . . . X by
Distiet o Mannga . Coordinates| 31 02 0043

Province o lcems . Hlewteal
Mean Annuab Precipitation {mm} Temperature max & min“C ]
- o lsees 2000 2005 2010
Population Projections | 26376} . oesof _sse13] 62633
Municipal Area(h) (528 F - I I
Population Deasity (ppha) | _ . 02 I
Water Supply 1995 2000, 2005 we
Domestic waterdeomnd gded) | BSSEesesnsd I MR = s
Totat water consumption(m3/g ;. 3000, [ A U
Asea served (estimated pet hay) | 1620 2380 o 5210
Raw water source River i
Sewerage Facilivies | 1995 2000 w05 ote
PoputationServed | 6940 I VR E
Senice cuverage ratio % . 3 L 20%1. B
[ Arcs served (estimated net(hal) | , I
Poputation Density (ppha) | . _ R . .
Wastewater volumes (m3/d) & E . .
No. of conrections
Treatment process
A, Anaerabic
. M FF, Prirury [zoullaiivg
g%:fg};' ‘[ ] “T SF, Sevcondary facuitative
A M M, Maturtion
| Description & dimensions __ Retenfion time (days) Area Depth | Volume
Anzerchic pond 1 b asp 2ms0 1 250 p 71200
Anaerobicpond 2 45 28350 1 250 | 170580
___ Primary facultative pond 1 oo us) mane b 75 136130
 Pimyfsculatvepond2) L _ns w80 | VB 136730
_ Secondary facolufvepordt) f 33 oo23150 | 075 b 41560
__ Secondary facullativepesd 2l L. 53 23950 | 175 | 41560
. _ Maturatieapond 1l ___ l_ . _ 35 30 1.09 L2330
 Mswpteapond2| ) 381 20480 | 100 39480
I, PSR IR S R I N -
I R N DesigaCapacity | Actwdlow -
o Dyweather ] Poputetion Min , Max L A
ydraulic toadting _hses L A _vosr 1 88
wop s ol
. {_..BOD_ OB oSS kg 10
S R SO ST SN AT " S A N
e 1 s wo b e L oessies ] 63
eceiviogwateredyas L 16 oo® ] TS DN S
receiving watesbodyds |18 0 M N e
Receiving waler body River Mbini o

Ihe Aftercare Study on
V.57 “the National Water Master Plan
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Aftercara Study on MURANGA {2/3) Sowerage System Survey
the National Water Master plan
e e Tueatment Method - f Disposal .
Sodge Processing | Neweawent | Municpal garbage dunmp
Operation & Maintenance N o Trealmenl Works ) L
treatment works is very fow and kevels in ponds have lo e nade up nsing eiver water at keast ooce 2 weck
ned treatenent works provide good fevel of bealoeed _ —
LA . O S
3.
e Sewers S
<ufficie rections, people arereluctant to conmect because of costs e
‘requent Blockages on ol sewer lines o . L N
e R
Facultative Poads: pote inter-pond conncctions; infloent runs uaderground down 1he middle of the embankincat.
Ou-going projects ;

Bhe Aftercare Steedy on
the National Water Master Plan V-58




Deta Book V Resudt of Survey on
Furisting Seweriyge Water Supply Systoms

Aftercare Study on MURANGA (3/3} Sowerage System Survey
the National Water Master plan

Manageent
Stafting
Skilted Unskilled
Sewage works and sewer mainfenance 2 15
Bye-daw enforcement - -
Other  (watchmen) - -
:"é'??:' Resources Available Comnients
i Council veticles Good condition
Sewer fods Good condition
Sources of Revenue
Sewer charges i
Conncclion fees
Avnual Cash Flow, Kshs,
| Year Revenue Vexpenditure iS Hrplus
1995 | No revenue or expereliture fizuees for the ew
1906 | Treatment works
1997
Finaaocial Problews Inaccurate billing due to lack of senvice ta meters
@v\ Investment Budget Pian
‘f Type of activity Target Year
none
Ou - Plot Sanitation
% Population with on-plot sanitation 05% |
Method of destudging facility Privately hired exhauster from Thika
Estimated Quantity of shidge myeor 10
Location of digposal point Sewage lreatment works B

Staft Organization Chart

| W eaoeloreman(l)

Sewerage Plant
OCperator (1}

Ij Lammrt:, (l 5)

The Aftercare Study on
V-59 the National Water Master Plan
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Aftercare Study on NAIROBI {$/3) Sewerage System Survey
the National Water Master plan

Name of Urban Center I X R b
Diw e e Coordimates (IMMP2IST0S 143242
Proviee 0 NakeeM WMt
Mean Anrual Precipitafion (mar) Temperature max & min °C
s B 000 la00s 2010
Population Frojections | _1.857.000 z:m,_j 2,639,600 3,023,000
UbaaAreathay _ f % R
Population Density {ppha) 2063 3 : §
WaterSupply  lwes 2000 wos o lote ]
Domestie waterdemand (o) 3 | . _5on3
Tota) water corsumplion (m3 .} __ 30000 § S
Area served (estinnted neb ) | 10,5530 165810 (U B 174 2
Raw waice source Chania River, Sasni 1, Rikuyu spring
Scwerage Facilities 13993 2000 _Jpees  pote
Population Sepved 672,000 923,650 1,209,200
Senvice coverage ratio & i - 30%| . 33%| ) 40%
Arca sepved festimated nel (ha)) - -
Population Demsity (ppha) 1 . —.
Wastewater volumes (md/d) - {Estimated) .
No. of sewr connections
Treatment process
L __{ps }—
P35, brimury sedinentation
_______ : ”E}—‘*‘ FC Final clarificr
—— AF, Trickling filter ST
s ] &
&l
Deseription & dimeosions Lo Swe b Ara Depth Veolume
Primary sedimentation tank 4/  Dia. =] 21.0 346.4 260 1050.0
__ Primary scdiglenlation tank b} Ma. =t 40.0 1,256.6 . B(T0.0
o Recwnguic Fiters M| 16001 1SOf 24000 | 43200
o Rectangubyr Bifters 2|  1600) 150 24000 ) 280 4 6720.0]
_ . Rectanguler Miters 3| 1600} 150] 24008 3 380 9120.0
... _ Rectanzulor Filters 4] le0.0 ___ 150 24000 _.__380 11520.0
Rotary disinbutor filtey ANe.y  Dia=] 56.0 2,463.0 1.80 Allout of order
e _Fimel Qlagifier 1 D2z 21.0 346.4 2.80 __ 18000
o _ _hFnalCledfier 2} Dia=| 2200 @ 381 | 280  |Ouloforde
. BoaClarifier 3] Dia=fp 380 1,134.1 B 290 o 32000
Suldge Dogesters 6Noy a1 3o b 4
Sludge drying beds 64 Mo, 12.0] 12.0 144.0
. ...  DedigoCapadty | Adwaifow
o) Dryweathes | Population | 0 M ] Max Ay
Mydrawlic loadbng ¢ 32000 . KLY . VAL __3spboo
pODIdig | o
S e BOB_€OB ]SS NP i FfC
infloent [ S 5 - SO S ... OO NN 1:.t, N SUSO U
effwent 129 s | meo  } esxaes | gas
receiving water body us s 12
recoiving water bedy d's onro B0
_M:]g'}ﬂ[t}\éj ' Nairobi River

The Aftcreare Study on
the National Water Master Plan V-60



Dara Book V Result of Survey on
Faisting Sonerage Waier Supply Systomy
Aftercare Sludy on NAIROBI (23} Sewerage System Survoy
the National Water Master plan

) o Freatment Nethod _f\ .. Diposal
Sludge P'rocsssing  Stodge digesterand Dayingbed = _ Soldat83-permd

Operation & Maintenance _ TreatmentWerks

1 Treatmient works are overtoaded organicatly but remaval efficiency is high despite Jack of process contral

2. Fine scrcens are pol opeeating due to mechanicalielectrical faiture

esloading of the farge primary clasifier

3. The 4 smatk primasy clarifiers are mot working thesefore_causing the <

3. Only two secondary clanifiers ool ofthweeareworking.

otk ard some sprirklers are nol mobile.

6. The four circulat filters are out of senvice,

7. There is 10 process contrel or monitoring, studge recirculation and wastiag is wacontrolled.

$. Digestors are operational but no process control. Retention limes are a0t pionitored.

i Newen e
e B
2 L : o
P S

Secondary Clarificr: motorized drive and Inflow Channel: note large overflow to the right,
supporling roller beariags are out of order. dreinage goes 1o Nairobi River

Trickling Filter: note brokea travelling distributor and
Trickling Filfer: note broken roteting distributos temporary pumping a1 fixed location

The Aftercare Study en
V-6l the Nalional Water Master P'lan



Final Report - Dma Book
Aftercare Study on
tha National Wator Masler plan

Management

NAIROBI (3/3) Seworage System Survey

Staffing

Skitted Haskitled

Sewage works

Sewer manfonance

Bye-Taw enforcoment

Quler i

Resources Available

Conimenis
Vehicles
Ixhaustess
Sewey cleaning trucks

Sources of Kevenuwe

Sewey charges
Corncction fees
waler chagpes

________ o Rates
Annual Cash Flow, kshs.
Year Revernue l.l'.xpf:n diinre Surplus
1995 | No inforcmation available
1996
1997
Financizl Problems Corruplion

Consuniee farure 1o pay bills

Iovestuent Budget Man

Type of activity Target Year
None
Qo - Plot Sanitation
% Population with on plot sanitation 9%
Method of destudging facility Exhauster
Quantity of studge m’;‘year not known
Location of disposal point In manholes
Staff Organization Chart - Katiobangi
Sentor

|__Superintendani(})

Superintendant 1{1)

l .

.

Supcrintendant 1f
Opcration {1}

[Fgrf nl‘mOl‘\(‘ra lif:p_m'-( 1) I

Operation(1)

[ Ass. loreman J

gu;x rinfendant B
Workshop (1}
Lr(are ma n\\’o:h\mp)‘]i]

L

Ass. Foreman
Workshop(1)

E)—fﬁ?e_saff

The Afrercare Study on
the National Water Master Plan

BTN WorkshopStaf
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Dtz Book V Result of Survey on
Evisiing Sewerage Woter Supply Systems
Aftercare Study on NAIROBI (1/3) Sewerage System Survey
the Nationat Water Master plan

Nome of UrbanCenter _ [Nairobi I T DS 2
Distrid o Naipedi . Coondinkes (UIM)2S3705  (143242)
Province o dNaieobi o Flewbea o
[Mcan Annual Precipitation {mm) Temperature max & min 'c .
e .
Population Projectio L. 1B57.000 3,023,000
MudicipatAreage) L 9000 —
Population Density (pgh?) | 2083 -
Waler Supply B 1995 _
Domestic waterdemand (md/dy § 520413
Total waler consumption (m3/d) | 300,000 o o o
Area served (estimated net (ha)) 10,553.0 168810 J 238790
Raw water source Changa River,Sasw , Kikuyu spring :
Sewerage Facititics 1995 2000 2005 0
Population Served I | 5 -5 6729000 779_23;6501 1,209,200
Semvice coverage satio % | ____ sl asap o
Area served (estimated et (ha)) B = . I
Yopulation Dersity fppha) L _. _ ]
Wastewaler volumes (m3/dy . ~
No. of sewer Coaneclions
Treatinent process
{;1.5 Dundora facility
A, Anaercdic
PF, Primary fatulative
SF, Seoondiry roultarive
A, Maryration
Description & dimensions | Sze | Awea _ _Deph | Volume |
Anaciobic ponds 3No. 500 500 25000 gy 3.00 15000
Facultative ponds 8No. 000 300 2100000 | 1G5} 3750000
First maturation ponds 2 No. 300.0] 2900, 87,0000 £75 150000.0
First maturation ponds 6 No. 3000 130.0 450000 | ot ) 540000
Sccond maturation poods 2No, 30001 200.0) 87,0000 120 ~ 100500.0|
Secend maturation ponds 6 No. 30007 1500, 450000 L o 540000
_ Thid matazasionpond 2No.} 3008 2900, 870000 120 3 530009
| THdmetuarionpond§No| 3006l 1Sy 450000 f 0 020 f 540000
i
_ 0 WesignCapacity | Advalflow
I— | Dryweater | Popubtion | _ M 3 Max A
Wydraufictoading __ _} 80006 1 80000 145000 112500
BOPloading L - ) _
ez BOD _._fcop_ . 1c
inflyect 0300 ] N T
effloert o 4 30 570 525248 1 . &
rehingwaterbodyus a3 b 10 ] I
receivingwateckodyds | 46 160 e
Receiving waler body Naizobi River

The Aftercare Study on
the National Water Master Plan



Finat Report — Pata Book
Altercare Sludy on
tho National Water Master pian

NAIROBI (2/3)

Sewecrage System Survey

Studge Pracessing

Ko treatment

_Bisposal

2 One Blowers motor oud of order.

Operation & Maintenanee Treatment Works o o
L. The old infet works has been comviried for storm oveeflor

e o
6

S o - Sewers o
Lo e e _

2

3 o . B o . . B

Grit Removal: octe very small 2mount of grit is
remned: equipinent pot operating dorig Vist,

Anacrobic Pend: 2 year old pond suffering from

accumulation of sludge & vegetation

Final Matoration Pend: note concrete apron along
embanknnt 10 reduce groath of grass into the posd.

Influent Changel: note highwater mark on wafl

Ongoing prejects - None

Fre Aftercare Study on
the National Water Masicr Plan

f 7y
&




Doea Book V Resuli of Survey on
Existing Sowerage Warer Supply Systean

Aftercare Study on NAIROBH (2:3) Seworago System Survey
the Natiohal Wa'ter Master plan
Moanageneut
Stafling
Skilled Unshitied
Sewage works and Sower mairdenaace 40 | 20
Bye-law enforccacnt -
Other - . |
g Resources Available Conuncats
2 Vehicles Good condition
Fxhausters Good condition o
Sewer cleaning tcks Good comdition .

Searees of Revenne

Sewer charges

Connection fees

water charges

Rates
Avnnual Cash Flow, kshs,
Year Revenue —IEApend:mre Sturplus
1995 | Information not mailable
1996
1927 o
Financial Problems Cenuption

Consumet failure ko pay bills

Iovestmeat Budget Plan

Type of activily Torgel Year
Rehabititation of ponds ard seplacement of parts 1998
Sewer expamsion and unblocking lines 1998

On - Plot Sanitation

% Population with on plot sanitation
Method of desludging facility
Quantity of siudge m;/)‘e.u
Location of disposal poiat

49%

Exhauster

not known

In manholes

Staff Organization Chart - Dandora

Not available

The Aftercare Stiedy on
the Navional Warer Master Plan



Firal Report — Data ook

Aftercare Study on NAIVASHA {1/3) Sewerage System Survey
the National Water Master plan

Nawe of Usbon Center  WNaivasba -\ % | ¥

Nakum Coordinates!3s 27 [0 92

Distact

Provinee Rift valky o Flvation

Mean Annual Precipitation (mm} Temperature max & min e
1595 1998 2000 Jz00s e
_8%450)  140,157p 168908

Population Projections

UbanAsea(hay | 9y 90y 90 2
Popubtion Beasity (pphs . _f0p 1ssRy 18767

Water Supply 1995

Domestic water demand (m3'd)

Total water consumption (m3dy { RN, NS
Arcasenwd (estinated met(hady | 28 754.0 - 1,453.0

Raw waler source Bore holes

Sewerage Facilities 11995 JL00) 2008 12810

13419] 28031 42,226

15% 0% 25%

Population Se v

Senvice coverage ratio %

Population Drensity (ppha) | o e e
Wastewater volumes (mdd) ) | I

No. of connections

Treatient process

Al Arreted kagoon

ST, Settling Farks

—— - [
\ ]__{‘\r]_mi M, Maturation @

Rt

Description & dimensions | Dimersions attopwalerkvel | Area Depth Volume

~Aegated hagoon § ) 2.3i 45 1,666 A2

__Aenated lagoon 2 22 1 1,060 | 2125
Maturatioa pond | 7 69 - SO 3,440 __ . G2o0
Maturation pord2 69 80 3490 6200

o MetatienPond®y 0 69l 0 s0, 340 ) e B200

_____ _ . Sewlingtorktl S5 5§ 0 303 —
R, . Setiling 120k _ 550 55 303 _

e Studge Thickerer-2Nad | S P N S R

Stdge drying beds-8No} oy .l e

_.Design Capacity Adualflow

o Bryweather | Populiion | Mia o Mac A

e b BOD L €O 88 Ny rc
wloert ). 681 00 [ 630 R . I
«flueat SR RS S . SN . U L

W Ing water body u's - -

woeiviig water bady d's - - . R

Receining waler body La2ke Naivasha viz a sewer

e Aficreare Study on
the Nowional Water Master Plan

V-66



Dota Beck V Result of Survey on

Evisting Scewerage Water Supply Systemns
Aftercare Study on NAIVASHA {2/3) Sewerage System Suivey
the National Water Master plan

e . Treatment Mcthod _ __Disposal _
Studge Processing and Studge drylng beds .. _Nodwposal

Opetation & Mainteoance ____ Treatment Works

1. All mechanical equipment jonperative since 1992 when motor starters where stolen,

2. Aersted lagoons and secondory facultative pord peedstobe deesladaed e
3, Now measuring dovice is required ataheindetworks, . U

Py dow ]
2. The pumping stationwhich was contructed in 1985 was abandoned befare completioa. This project

be compleied.

5

Pt

¥y

4

aa

Og-goiog projedds i

IPreparati

Tihe Aftercare Study on
V.67 the Narional Water Master Plan



Final Report — Data Book

Seworage Sysiem Survey

Alercars Study on NAWVASHA (3/3)
the National Water Master plan
Management
Staffing
Stiffed Unskitled
Scwage works 2 2
Sewer mainionance 1 ]

Bye-law enforcement

Other  fwatchmean)

Resourees Available

Commenls
1¥0. rodding machine Ow of order

1 sef pf sewer rods In good condition

1 No. exhausier - 9000 litres  In pood condition

Wheelbamow Jembes ete, In good condition

Sources of Revenue

Sewer clarges

Fxhauster fees

Connection fees

Bilockages charges

Anpual Cash Row, kshs,

Year Revenne Expenditure Surplus
1995 1,434,953 370,422 1,064,532
1996 919,712 468,980 450,732
1997 1,259,849 526041 733,808

¥Financial Problems

Inaccurate billing due to lack of service t0 meters

Consumer failure to pay bills

Investment Budget Plan

Type of activity [Farget Year |
Rehabilitation of the sewage wotks - BOQ prepatartion
nprogress
Gn - Plot Sanitation
% Popalation with en plot sanilation Lt

Courcil Exhausicr
4320 { 480 trips /year)

Method of desludzing facility

. 3,
Quantity of studge m'/year

Location of disposal point Abhatdored quarries
Staff Organization Chart
Woiks
|__ Superintendant{1)

Water & Sewerage
Yoreman(l})

Sewage Works
Plant Opcrator
L0

T S

.......... | I
[ et ] [ Exhaustes Drivens(h) |

Exhauster Vehicle
Operatoss (2)

The Aftercare Study on
the Notionat Water Master Plan V-68



Do Book V Revult of Suvvey on
Fxrsting Sewerage Woter Supply Siatomn

Aftercare Study on Nakuru Njoro(t/2) Sewerage System Survey
the Nationat Water Master Plan

Name of Urban Cenler C|Nskenw I UV S S A
e Neww o esdes|
Prowinee . m#vVay o Flatios _ 1750 2000mamd
Mean Annust Precipitition {oun} Tewpirature miy & min "C e
e e 1858 s o deme
Population Projections 1
ety ) o e
Bupulation Beosity (pphay 1 e
WaterSupply _les 2005 2010 -
Domestic mater demnd (mdd) ) . - )
Fotal wuter conmmyption (m3dy | _ . .
Acea served festimted net (il _ | I | S SN
Ran wuler Source Borcholes Rivers
Sencrage Faclities 1995 s 2010
Poputation Served - e _
Service coverasp zatio % _ - . I B o
Area served (etimeted et (ha)) o kEmEe s mEdeelfy O M _
Populativn Peasity (ppha) _— _ e
Watenater volumes (md) [ RPN AT
Sewerapr connetioas
Trratment process (Njoro Sewage Trealment Weorks)
6,000 cu.m./d capacity -
O g S 10 ey B ) R e T
3,600 cu TeAd capacity Enjore
(7 T e O 1y R T e L[ CCUM S 0
AP - Anaerobie Pond  F - Facuituthve pond  EMP - Fa st Malturation pood RF - Rock Filier
SMP - Sccond Maturatica poed TMP - Third Mutucatioa pood GP - Grass piat
Note: 3AP implies three Amaerobic Ponds in Parallel
Description & dimensions | No.ofPoads Sre | Are | Depih | TotalVolwme
6,000 cu m /d fine o B IR
AP A1) 1. 23000 100 . 6900
. P o aby 51,700 L 200 I 103,400
. MP 20 222000 150 33,300
. SMP - 26, b &S00 b 180y 8280
~ THP L 2.0l _ SS00_ 1 150 N N 2250
N 2600eumfilinel .. (SR SRS .
AF _ _ 05 b LAG00 | oo i 4,300
W20 . 325000 o200 S 65,2
_ L 20 .| w200 | 150
i _smel D L2gmo | 180 1 2359
e __l\‘f 20 2.000.0 1.50 4350
R N _ Design Capacity | ____Actual itow R
o e Dry weatber Population | Mmoo Mo~ | A
80D Leadingmel [ . EES AN S [PV [
Hydiodicloading, | 8690 P S ,@@4.__] SRR 5
o N BO0 ¥ ¥
mhuent {1897y .\ W8 b S ER—
effeent 4 - b b - L. _
recehpewwerbody s Enjcra River

The Afisrcare Study on
V-69 the National Water Master Plan



Final Repost — Data Book

Aftercare Study on Nakuru Njoro(2/2) Sewerage Syslem Survey
the National Water Master Plan

e . Ao _FreatoeotMethed Dispesat
ing . o StudpeDyingd Municipal gadage dawp
. N — !
Operation & Maioteoanee Treatment Works .

gyembeiin 199 . % -
2 I is early 10 assess he peafornance of the pendy consirocted ek Gltersand prassplots
o Sewers o
1. The purmping dation @t Mwark % rebabilitated in _ I
2. Onwer J0% of the sewers o he hown reficulution syster are 350 s dia. and are prone 1o Fequeat block ses. On average e

4. The ol pitch fibre sewues inatalled in 1935 bave colfapsed and

5. Wigh sewer corrosion due 1o Such gy of cheaicals from indusres { mamly from butlory manuficturing firm} _is prevalent

o the weslern parl of 1ows.

<

No Fieture Available

RERCPPIPREY

The Aftercare Study on
the National Water Master Plan V-70



Data Bock V Result of Sunvwy on
Existing Sewcrage Water Supply Systems
Adtercare Study on Nakuru Town(1;2) Sewerage System Survey
the National Water Masterplan

1 H

Name of rhan Center  (Nakum IO SRS S N, A
Distdct o Makww o Ceeddinats, -
Provisoe GRftValtey o Vleaten: 1760 200K R
Mean Angudl Precipitation (mn) Tempirature max & mio ¢

e ) 2000 _[2005 oo
Population Projectivns_ . (Vbere are tuy Scasg Trestment Works for this Popubatingy
Urban Area (b3) o I T
Population Iwesity(pphe)_ | _ I
WaterSupply 1995 000 2003
Domestic wakr demand (¥ | . [ R
Total water consumption (m38) | [ DU V.
Area seoved {estimated oot (ha) . B i
Raw waler Soarce Borebales/Rivers = -

Sewetage Vacilities 11995 2000 2605 010

Population Served I ! P S
Service coverage ratio % R
Area served (extimated pet{bay) o . S
IPoputation Deasity gppta) [ S B
Wastewaler volames (mdd) o [ R YN
Sewerage conpections G

Treatment process (Town Seuage Treatment Works)
3.200 cu.m./d capacity

3,400 co.m.f§ capacily

AP - Anarrobic Pond  F. Facultative pond  #MP - First Maturation pond RF - Reck Fiiter
SWP - Second Maturation pand TMP - Third Maturation pond GP - Grass plot
£C - PAmary Clarfier EF - Bislogical Filter FC - Firal Clenifier

Note: 3AP implies three Anacrobic Ponds in Parallel

Description & dimensions No.ofPeads  __ Size ) Awa _{  Depth | TetalVolomz
__ L 320cumidlnel 1 N —
- APL e L2000 b 300 L 3600
—— i I 2oy . n0e_ 200 _ .. 62200
L PP 20, 12,7000 _iso | 15030
I - (s U 1! PN N, . - - 150 . 3,600
- . Imp ..1701_._ w0y Ase ) 360
o AMYcumfdline, —l - [ P U
I - _ 14y Dal I 2230 - S WU .-
I _ _BE} 1o Oa3zys | 0 &L | 320} _ 1hed
. K 16 Da2ls EEE Y S PR 1. M S 1 3.
L 4 2. | P ¥ 15,00 SN I 1. B T 1.
U ;.14 RO 12| GV SN - ... EE: pso ) 1259
e sMPL o pe8 ol 26000 1 _1s0 i a0
o iMP 20 2.600.0 1.50 3,500
o . _1. Design Capacity | __ o Acedfow__
L Doy weathar Populatica ) M| Max 3 A
BODboing el | ec0 Vo
MydravSc doading, - I I 2N - -] SN A X3 L
L con . ss e NP wo
willuent (1997) tesy 8 103 I - SR
efffuent [ ST IR PN U S .

eceiving water body 0's

The Aftercare Study on
the National Water Master Pl
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Final Report — Data Book

Attercare Study on Nakuru Town{2/2) Sewecrage System Survey
the National Water Masterplan

e e 5 o TucotmentMuhod ) -
Sodge Poveessing | SwdyDyingBed o | Municipol pubege demp
4
Opesation & Maistenanee - TrestmeatWorke
1. The ponds wete constructed rorently ard are in good working order. The 3,200 ca.mfd bire svs constructed in 1997 togyiber with the ponds for the
[hiofiftration process. The biokiter and the two sedinan! stion banks were contructed in 1958 and viere rebabilitated in 1907, g )
ed i 1997 andarein geodweorkingorder, .. ] .
:d eack Biters and gas plats, .. —
e e e e | Sewers
L Tre puimping station ot Mwarls was rehobilitatedin 4997, .
1 Over 0% ofibe sewers in the tomn reticslation syslem we 150 nm dia and are proge to Beguent bhockap s Quaverspe
kags are roporied dai
opthe wewecmparolwoa,
No Picture Available
Ca-going projeets _ T R . e
Neengomgpropd. . I S o - e

The Aftcrcare Study on
the Nationol Warer Master Plan V-72



Prater Book V Resuli of Survey on
Fristing Sewerage Water Spply Systems
Aftercate Study on NANYUKI (173} Sewerago Syslem Survey
the National Water Master plan

Name of Urban Center _ Naoguki L. J . A

Distict o |eakipla _Cootdinatest e
Provinee o |mimwaMey o pelen) e .

Mean Annua] Procipitation {rm); Temperature max & min ¢
\
19935

e },,,L -

Population Projections

Musicipat Arca ) s assl sl 1%
Populztion Demsity (ppha)___ 1} .18 _ems| o as3 o 4999

!
WaterSuppy_ 1995 2000 wos 010
Domestic water demand (m3d) | . I D _ 133285
Total water consumplion (A | 2.72 — e -
Arcaserved {estimated ret () | 187.0¢ o amsol _ . 380
Raw water source Nanyuki River )
Sewerage Facilities 1995 2000 20035 |10
Population Served 10,423} o423t 163981 24,491
Senvice covgrage ratie % | 33% 0% 0% 25%
Area served (estimated et () | I R
Populstion Pleasity (pphd) 1 I U N
Wastewater volumes (m3/d) - [ N

|

1

No. of connections

Treatmeal process

A, Anseobic
FF, Primy Douhiative

M, Maturasion

(BT

Drescription & dimensions | Size o Asea  Depthr 7<L - Volume
442.0 2210, 976820 3.0 293046.0

Primary Facultative Pond!
. Mawmtionped 1] 2200] 850, 18,7850 175 | 328738
. Mawmfienpond2r 22100 §5.0 18,7850 oo 187880
1
[ S ES N I B
e ——— - — _ i - — _1.*44-- - T, ......
o Design Capacity o o Adealflew

oo Max D Ave
178 LT

| Dryweather | Populetion |

iydradtic boading B2 1L
BOD loadicg

e BOD _j cop (o ss | Ny A0
et L850 ST B P —_—— -

elibient 177 b Twe s | owasiaao Do e

ing waterbody s _3 0 0 330
60 : 140

_ [ IO . S AUUU - SRS S [

fecel

[Receiving wates body Nanyuki River

The Aftercare Study on
V73 the National Water Master Plan



Final Report — Para Rock

Aftercare Study on RANYUKI (2/3) Sewerage System Survey
the National Water Master plan

e tveameotdeed [ Disposal
- ISludpe Processing

__ Noltreatment

Operation & Maintenance Treatment Works

1. Facility is not well maintained and teealment process is nof efficient.

2. Sceeening and grit ase nod being remaved frequently enough

. The ponds are covered with scum reducing light penetration and treatment efficies
3. Lhe pOnds are covered w _reducing light pen Lelliciency

4. Grass cut for areas surrounding, ponds, Rest of the area is bushy and manhy,
5. Site used for garbage

6. Staff houses and offices vandatised, but repairable.

1. Most of the lown is sewered

2. No regular cleaning or inspection of lines

3. Sonwe conciele pipes have ingrown roots.
1.

RSP PRTII

Mo Picture Avajlable

i e o A LA AT Y Yty

i

v

The Afiercare Study on
the National Water Master Pian V-7



Data Book V Result of Strvey on
Fxisting Sewerage Water Supply Systems
Aftercare Study on NAMNYUKI (313} Sewerago System Survey
the Nationa! Water Master plan

Management
Staffing
Skilfed Unskilled
Sewage works and sower mainienance 4 3]
Bye-law enforcement - -
Other - -
Resoutces Available Comments
1 No. Exhauster logry Good condition
1 No. Pick-up Good condition
1 No. Tractor Good condition
t No. winch machine Good condition
1 No. dicsel pump Good condition
1 No. Rodding machine Good condition
Sewer rods and 100ls Good condition
Sources ¢f Revenue
Sewer charges
Conrection fees
Annual Cash Flew, Kshs.
Year Revenue Expenditure Surplus
1995 -
1996 -
1997
Finaucial Problems Inaccurale billing due lo waler service not metered

Consumer failure 1o pay bills
Irsufficient funding for rehabilitation and maintenance

Investment Budget Plan

Type of activity Target Year
None
On - Plot Sanitation
% Poputation with on-plot sanilztion 55%
Method of destudging facility Muricipal Council Exlauster
Estimated Quantily of sludge m’iyeat 12200
Location of disposal point Sewage trealment works

StafT Crgapization Chart

Gemliamgﬂ () i
E Technical M;@r’(_lﬂ

ISewerage Technician (1)

‘ Sewerage Foreman Ll;]
Latourers 01|

The Aftercare Study on
vV-75 the National Water Master Plan



Final Report — Data Book

Aftercare Study on NGONG (1/3) Sewerage Systom Survey
the National Water Master plan

Namee of Urban Center  |Ngong o X Y

Dristrict . [Rajlado . Coordimates}

Provinee Rift valley levanon
vronmnce .. pRIlvaRey _ U Ekevahang

Mean Anrwal Peecipitation {mm) Temperature max & min_ﬂg‘;

1993

Population Projections | 12730

fucicipal Asca (ha)
Population Desity (pphay

Water Supply S

[ Domestic watee demand (@34) |

| Tota) water consumplion (m3/d) | 350

Area served {estimated nct (ha)) 200 3340 SR 811.0

Haw watey source Boweholes
igss

2600 008 ..

Sewerage Facilii

[Populotion Sened

Senvice coverage ratio % - L 15%l o ce% 25%
Asea served (estimated nct (ha)) | - A - .
Population Deasity (ppha) | o o o e
Wastewater volumes (m3'dy | e —

[No.of connections

Trealaient pro<ess

x| SF, Fauultatine

M, Maturation

I
P
—
.

Drscription & dimensions . Size e Arex ] Depth 1 Volume
B _I‘(in;a_f}'_F&_ﬂJl!_aii\'g Prcgn-rd= S 390 . 99.0 3.861.0 .80 - _
o _MatationPond; 30| __720{ 28088 050 e
R S B SN WU DU R
I i _ _Design Capacity . o Aduvallow o
o Dry weather Population Min | Max ( Ay
BOD leading B S S A S S o
Hydraulic loading S S S AU SR -... N SR R
S b o BOD_ ) COD 88 | NP €.
inflacnt - S L S Ao S ____i_____ 777
ofboest b 41 .l e
receiving water body u's oo NetApplicable 0 - L P
receiving waterbodyds . NotApplicatle o e

Reveiving waker body 100 stream avaifable

The Afiercare Stady on
the Netional Water Master Plan V-76



Data Bock V Resuhl of Srvey on
Fristing Sewerage Water Supply Systens
Adtercare Study on NGONG (2/3) Sowerage System Survey
the National Water Master plan

b TeeatmentMethod 3 Dbeesal
Sludge [‘rm‘cwng ol Noweamemt .. ~ Nedwposal
Operation & Maintenance o o Treatmeut Works o

1. The system has been ;rﬁiec1ed l’ond m]el:- s/outlels are da mlbe_d and covered withyegelation
2. Insufficient waste water Nlow, m_efﬂm nt. Second pond is covered with vegelation a and js dry while the o

3. {mTcl\\mk.s ha_\} hi‘n(‘t)\t‘hd mlh c:h

S

1. Lack of adequale s1a saff . Ondy o umilihd Iaboqr:‘r\ are cuppo:td 1o man the sewer rr_hcuhtmn and sewage wo oriu’

Sewers

5

Primary Waste Stahitization Pond: oots beavy overgronth
Ongoingprojecs | . o -
I o S I

The Aftercare Study on
v-77 the National Warer Master Plan



Final fteport — Daia Book

Aftercare Study on HGONG {3/3) Seweorage System Survey
the Naticnal Water Master plan

Managenent
Staffing
Skilted Urkitled
Sewage works - 1
Sewer maintenance . 1
Bye-law enforcament -
Other - . L
Resources Avalahle Commnts %
1 Exhauster - 20004 I good condition
1 set of sewer rods In good condition
Stashorsfembes 1In good condition
Seurces of Revene Sewer charges

Connecion fees

Annual Cash Flow, kéhs.
Year Reverne Experditure  |Surphas
1993 14,000 | The 2 No.shff | Revenue not
1996 17,300 | are paid by the | enough to pay for
Fo07 17,300 | Council the 2 No. salfl
Fimancial Problems Sewer fariffs are based on fat rate $60kshayr which is Jow.

Copsumer failure o pay balls which are cotlected together with plot
2125 - about 15 persons out of 85 pays for sewer ot year
Lack of other sources of revenue

Imvestaent Budgel Plan

Type of activity Target Yeor
Nonc
COn - Plot Sanilation
& Population with on-plot sanitation 95%
Method of deslodging faaility One Council Fxhauster and 6 private firms underisking 1he work
Quantity of sludge mj;'yea: 480 for the councit exhauster{ 240 trips /year)
Locativn of dispasal pojat Al Sewage Works

S1aff Organization Chart

| Revenue Assistant {1

e

{ Labourers (2)

The Aftercare Study on
the National Water Master Plan V-78



Data Beok V Besult of Survey on
Existing Sewerage Water Supply Systems
Aftercare Study on RYAHURURU (1/3) Sowerage System Sutvay
the National Water Master ptan

Nyahuruw . X I I

Name of Urban Center N
Laikipia _Coonfinates|,

Rift Valley__

Pistrict

Provinee _ Plevationy

KMean Annual Precipitation {mm atare max & min 'C
I

{193

Poputation Projections
Municipal Area(ha)
Population Bensity (ppha}

19,446

Water Supply NEES I

Domestic water demand (m3) |

Totah water consymption (m3d) 2,500
Area served {estimated net (fa)) | 1060}

Raw waler spurce

Sewerage Facilities ]1995 _
Population Served - 3,239
Senvice coverage atef% 17% 4
Area served {estimated sl (ha))
|Population Density (ppha) .

Mo, of sewerage conneglions

Treatmepl process

A, Arrated lagein

%,?1 - SF, Secendary faculiative
< M, Matarution pond
Description & dimensions sve 0 Awa | Depth | Volume
_Acmidlagoend) 460|460 2,160 4.50 I U Y
___7#£e;ﬁghg@n2 . 46£ 46;([ 2,11__6_.0‘7 1.50 3 . 7077.0
_ Secondery Focultative Pondy 2880, _.S»0p sge20 0 125 | 184330
| Mamntionpend| 30231 S63]  16.9633 das b 193530
I I e
tydraulic loading ) : B S B
BODleading | OO | S S D SO A
S T eop dcon s o omorfwe
oem o 4oose | oseo o oasms_ Lo b
eftucnt I R T U TR M- R V- O S 1L
rceidngwaterbodyuws b s 160 | 1500 } R
receiving wakerbodyds 3 - o T e oo ) )
lR;ecei\irlg water body iEwaso Narok River upsiream of two waler supply intakes

The Aftercare Study on
V-9 the National Water Master Plan



Final Report — Data Bock

Aftercars Study on NYAHURURU {2;3) Sewerage System Survey
the National Water Master plan

_— SN — Treatment Method . Disposat
Sludge Processing | No treatment b Noeatment

Operation & Maintenance __ Treatment Works

1. Aerated ponds are in seres; first pond is full of sludge

2. Floating aerators are difficult to service and lubricate,

3. Laboratocy is well operated and tesd are carried regulaly and properly recorded

4.Frosion protection slats sre failing and shiding away front the embanknine ot

5. Seum bafiles hove been renoved and are required 1o prevent scum from migrating into pond and effluent o
6. Acrators are used alternately due to power fhuc huations,

o Sewers o
1. Frequent blovkages (approximately 1300 per yearj e -
2 P
. _ ]
i _ — R e ]
5

No Picture Availsble

On-going projects Neoe ] I e

The Aftercare Study on
the National Water Master Plan V-30



Data Book ¥V Result of Survey on
Faisting Seweerage Water Supply Systems
Aftercare Study on NYAHUAURY (3/3) Sewerage Systom Survey
the Nalional Water Master plan

Magagement
Staffing
Skalled Unskifled
Savage works 2 7
Sewer maintenance Z 11
Bye-law enforcement - -
(iher (walchmen) - -
X
g Resources Available Commenis
1 No. Eahausker lorry Good condition
Sewer rods Good condition
Sonrces of Revenue
Sewer charpes
Fxhauster fees
Blockage emoval charges
Conneclicn [ees
Apnual Cash Flow, Kshs.
Year Revenue Expenditure Surplus
1993 No 22,430 -
1998] information 85,958 -
1997 available 125,392 -
Financial Problems Insufficient funding for rehabilitation and maintenance
Consurer failure 1o pay bills
G Investment Budgel Plan
Type of activily Target Year
Destudging of ponds 1998
Rehatilitation and expansion of trealment works 1993
Rehabilitation and expansion of sewer system 1998
Qg - Plot Sapitation
4% Population with on-plot sanitation TO%
Method of destudging facility Municipal Council Exhauster
Fstimated Quantity of studge mfyear No information ]
Location of disposal point Sewage reatent works

Stafl Organization Chart

General Mansger (1)

s [ Sewerage Foreman (1)

{ a1 .

Skilled Urskilted
Labtourers (2) Labourees (18)

The Afiercare Study on
V.81 the National Warer Master Plan



Final Repott - [atd Book

Aftetcate Study on NYERI {1/3) Sewsrage System Survey
the National Water Master plan

Nawcof Uthan Center  |Nyerd . — oLx oy
Distiet Nyeri e Coordinmates| - o e
Peovinee  [Cental N Flevation I L
| Mean Anrat Precipiiation (nim) Temperature max & min ¢
o hes Lofzees  ow
Population Projections | 123,508 10h728  2820%0 331,393
Municipal Areagby 1 164 e sy
Population Density (ppha)__ | _____ 753 clgeoat w2l 20007 i
Water Supply 9 __{rees _Jane )
Domestic water demand (m3') | — _ 4,987
Fotslwakrcomsumplion (md) }  S,890p . - —
Arca senved (esfimated st (b)) | __ 720 16320 i 2.768.0
Raw water source Chania River 7
Sewerage Facihities 1995 _ 2005 1010 o
PoputationSeved L 427f : asae)  sass2l 132557
Senice cowrage rafio % B P 0% 0% W% 0%
Area served (estimated net (ha)) | _ o _ —
PopulationDewsity (pph) | S S A -
Wastewaler volumes (m3/d) o I I
No. of conrections
Treatmeat process Kijanga ponds
A Anaerabic
L PF, Primary facuitative
SF, Secondury frattative i
M, Muturation
Deseription & dimensions & Size (Topof embankmerty | Asea . Volume
_ Ancrobicpondl| 0 3200 2200 7040 010
} . Asergbicpondy 0 320) 220 704.0 7010
o Araercbicpond 3 EZAU T 220 704.0 7040
oo Jnoerabic pond 4] 320 220 7040 e TR0
___ Frimary facultative pond 1 6,750.0 ...1600
... Fomary faculiative poed 20 61500 __ 1600
. Secondly facultetive pond 1 3 13000 e 22000
. Seeondly faculistive pond 2 13000 2200.0
___Maturstion Pond 1 == U S v S 1050.0
e Maturation Pond 2 L Ino = A — -0
- o Maturation Pond 3¢ . LAwe s p 10308
Matarstion Pond 44 27.0 270 729.0 1.50 1030.0
S _DesignCapacity | Adeelfow
e Dayweathee | Popaation | Mis | Max__f Ay
Hydroulic lading S R CUAS
BOD foading ——
Fc
NN S
i
feceiving wakrbodyds .i______... B A R R S
Receiving waley body ;

The Aftercare Study on
the National Water Master Plan



Dara Book V Result of Survey on
Fxisting Sewerage Wazer Supply Systoms
Aftercare Study on NYERI {2/3) Sewerage System Survey
the Nalional Water Master plan

_ TreatwemdMethod 1 Dispesat

Sludge Processing _SoM as manure

boewmmg——

_ . Treatment Works e

|Operation & Maintenance o B
1. Food inded structures have setiled crealting 2 gap; \his inferf{eres with the Gow and insome places is causing erosion -

s

‘rosion protection stabs are failing ard some have fallen into the pors

3. Amaerobic pords

3. Currently only one pump is working and is catering for fhe sewage flow. A new purp is 1o be installed in the near future,

eftleent after pre-treatment e

4. KCC contribute 60% of the total sewage flow but oo moaiterng of

5

Third wataration pond: sote feilure of erosion

Second mataration pond: note failure of ecosion
proiection & slope erosion

protection due 1o aboormally high water Tevels

Third maturation posd: note failare of crosiva prateciion & slope crosion in forcground, and bafitled cutlet struclure in

background

On-going projects

. The Aftercare Study on
the National Warer Master Plan



Final Report — Brato ook
Aftercare Study on
the Nationzl Water Master plan

NYERI (3/3) Sewerago Systom Survey

Management

Staffing

Skilled | tnskitted
[Sevage works and sewer maintenance 2 5
Rye-law enforcement - -
Other  (waichnen) ' - -

Resources Available Comments >
Sewer rods Good condilion %
Tocls Good condition
_ |
Sources of Hevegue
Sewer charges

Connection fees

Annoal Cach Flow, Kshs.  {Includes revenue and expenditure for Nyeri Conventiona) Treatment works)

Year Ravenue Expenditure Surphis
1995 13,195,513 8,598,202 4,597,221
1996 13,619,356 £,532,444 4,085,953
1997 22,475,233 10,543,773 11,935,460

Fisancial Problems Consumer failure to pay bills

tnvestment Budgel Plan

Type of activiry Target Year
None
On - Plot Sanitaticn
% Population with on-plot sanitation 80%

Method of destudging facilily

tstimated Quantity of sludge m’.«'} car
Location of disposal point

Ministry of Public Works Exhauster

No information available
Sewage treatment works or buried

Staff Organization Chan

Mot available

The Aftercare Study on
the National Water Muaster Plan

V-84



Frata ftaok V Result of Survey on
Existing Sewerage Water Supply Systems
Aftercare Study on NYERI($/3} Sewerage System Survey
the National Water Master plan

Nameof UrbanCenter  ANyed ..

Bistiet 0 INyen _ Coordimifes]

Province Ceatral __Flevation}

Mzan Annual Precipitation (mm) Temperature max & min c

Population Projections _
| Municipal Area (hay ] 64 R
Population Deasity (ppha) saik . 1,725.2
Water Supply :
Damestic wates demand {m3/41).

Total wales comsomplion (a3/d) § .
Asca served (estimated net (ha)) - a 6320] R, 188.0,
Raw water souice
Sewerage Facilities 198 . 2010

Population Seaved i - 818821 B3LSST
_30% 0%

Service coverage ratio %

Area served {estimated net (ha) |
Population Bensity {ppha)

No. of connections

Treatmenl process Comventional

. — ST Sedicacntation tanks
Ll { LT¥ Fir . _IHF i rute biotoseat Dhers
1) L[ M M M gir Eseasediae hurmus 1ank
ST HTI"‘]

B Ll'l_} [ Fier I LT Low rate biolagicst Biters
é;ﬁé FHT  Find huous vnk
T

M Maturstion poods

Description & dimensions Size 1 Volume
_ Sedimentationfanks] dia=| ) 5230
R Sedimeptationtarks| dia =| w1 580
High sate biclogical Gters i dia =] _ 13560

Hhigh rate biological fillers] dia = 13500

.. dntermediste bumwus tack: s = I\ A
iiiiii Low rate biological filters dia =} o 18140
__Low gate biclogical Bllers 3 dia =i 1514.0
 Boalbumustanks) 0 dia=) I8 I . ¢, 1.

... Fmathumusieks|  dia=y L I R 508.0
First maturation pond} _460]  3Mol L7380 b 180 p . 3MBa
Second maturationpond| 45.0, 380, 27480 | I P KL%

Third maturaion pond 46,0/ 36.0 1,656.0 1.50 2030.8
e | DesignCapadlyl o Awtalllew
_.L Dryweather | Popuation | Min ] Mae b Ay

BTN 20 S F— w2 4 daw D 2038

2'3?9 —— - e e e — e — ————— - —— e ——

| oo | con s w/TR g KO

s f o %W O =1L Y P ———

_ & 0 e 760 L1257 ) 490

.2 LS SN T ) —

SO - S TN RS . R S L
Receiving water body !Charu'a river B |

FThe Aftercare Study on
the National Water Master Plan

V-85



Final Report - Pata Book

Aftarcare Study on NYERI (2/3) Sewerage System Survey
the National Water Master plan
—
R TreatmentMethod | Disposal
Sludge Processing Studge digestion lagoons 4x (25x20x8), 4 months relenficg Seld at 75 Sheton
T Hudge drying beds
Operation & Malntenance a o Treatment Works B

1, Grit removal Blowers not in working condition

2. Irsufficient wastewaler Now, oaly half the process is actually in aperation

3, Comcpele erosion protcelson in maturation [\onds has {1ited and needs re rehabnhlatmn.

__hg__\f Bj'n w asl‘xd Iway.

5. 1 No, bumus fank not in tse Gue 1o an underground leak

5. ¥:ftluent could be improved with beiter process control

7. Automatic flow recorder not working.

9. Treatme nl W c-ﬂ\s gencta'lly w cll mnnt:um d

Sewers

1. The trunk sewer has been damaged in places dve 1o the rnenl rains. Stil} awaiting repair, Sewage di duchnrg_ng info river.

2. Sewer lines senving the central part of the lown are overloaded.

AN )
sadsard

No Picture Available

FTe)

On-going prejects Neme

The Aftercare Study on
the Natioral Water Master Plan V-86
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Data Boak V Result of Survey on
Fxisting Sewerage Water Supply Systems
Aftorcato Study on NYERI (3/3) Sewerage System Survey
the National Water Master plan

Management
Staffing
Shitled Unskitted
Sewage works s 12
Sewer maintenance 2 3
Byclaw enforcement -
Oiher  (watchmen) -
i
@.‘ Resources Available Comnienls
i No. council vehicle 1Good condition
Sewer tods Good condition
Sources of Revenne
Sewer chasges
Conncction fees
Annuat Cash Flow, Kshs.  {Includes revenue and expenditure for Kiganjo Trealment works)
Year Revenue Fapenditure Surplus
1995 13,195,513 8,598,202 4,593,221
1996 13,619,396 9,532,444 4,086,953
1997 22475213 10,543,773 11,931,460
Financial Problems Bad debis

Consumer failure 1o pay bills

investment Budgel Plan

Type of activity Target Yeer
Nene
On - Plot Sanitation
% Population with on-plot sarilation 60%
Method of desludging facitity Ministry of Public Works Exhauster
Estimated Quantity of studge m'fyear No infonnation availzble
Location of disposal point Sewage trealment works

Staff Organization Chart

Mol availzble

The Aftercare Study on
v -37 the National YWeicr Master Plan



Fisal Report — Darey Book

Astercare Study on THIKA {1/3} Sewerage System Survey
tho National Water Master plan

Name of Urban Center  [Thika o " N SR ¥ .
Distiet Kamba o Cooimeesi3 05 oey
Province _Central o Besafien, ]
Mean Annual Precipitation (mm) Temperature max & min °c
e oo ses . _R00S 2010
Populatien Projections | 71713 e LG 66252 190,350
Municipal Areagha) B Lo 8s| o 8s  M8S =
Population Density (ppha} | X 398 687 8987 10289 §
Water Supply 1995 2008 _.oqpe0
Domestic water demand {m3d) N . L 25,742]
Lotal waler comumption {md'd) 11,460 - — e
Area seived festimated ned (ha)) 1.0 1,012.0 o . 624D
Raw waler soure Chania River
Sewerage Facilities 11998 2005 o0
PopuhitionServed 1,718 23,262 NR7L P2 L
Service coverage ratio % i 16% e o 30% 40%
Areasenved (esimated el (b)) | S S
Population Decsity {ppha) I o
Wastewates volumes (m3/d) | I
No. of sewer connechions
Treatisent process
(e [
I_ PF, Primuy faouhative
[:SF SF, Secondury facultative %
i 1, Teriay A
{_TJ M. Margration
-
Description & dimensions | Dimensions al TWIL Asca Depth : Volume
 Primary pond - 6No.| 635 1240 7,993 _ 150 11916
Secondary pond -6 Ne.| 645] 1240 7,998 150 i 11916
 Tediary pord -6 No| 645 1240 7893 | 150 s
e Matwnationpord 1 AT S o2 S 2. SN DU T N SR . 1\
_Matwrationpond2, 635[ 1830 8RO 1 130 | _14710
i
S Design Capacity e JAdual@ow o
el o} Dryweater | Popeltion | M| Max 1 Avg
Mydastichoading 6100 | L2000 g 3000 | 2500
BODIadig b ozasso oo b
R 1 sow | cop o
et s | 800
efffoest ¥ 120 !
reseiviegwarerbody s 28 s |
i B 3z |80
Kecoiving water body ;Km'iu river

The Aftercare Study on
the Nativnal Water Master Plan V-88



Deta fiack V Resalt of Suvey on
Faisting Sewerage Water Supply Systcms
Aftercare Study on THIKA (2/3) Sewerage System Survey
the National Water Master plan

 Treatment Method

Studge Processing _Notament

o Disposal

No treatment

Operation & Maiutcance Treatuent Works

b, The sewage has bt of industrial waste and the ponds are highly overloaded. Curent flow is abou 10,000 m™/d

Eny seasen the Now 1o the treatment wirks s more than S0% the current OWF,

2. Embankmeat profovtion is in serious disrepair and the precast water proluction siabs have fatfea 1o botiom of ponds.

3. The geit removal facifities do nt function snd 8 large amount of grit has txen deposited in primary ponds.

1. Flow splitling is vrsatisfactory eesulting in unequal loading ko ponds

5. Heavy basld up of stodae in all primary pords, reducing retention imes, Grass along the edges is growing into the ponds.

Sewers . .

1. There are about 26.3 km of 150mm diameter sewers in the fown which is causing frequent blockages (about 1700 blackapes

ate reperted poe year) e
2. trientional sewer blockage for imigation is commen and this should b discouraged

3.

Prmary Facultative Pond: aote figh water lovels, overflow 2cioss the top of the embankmeant, tatl grass and brees indicating lack
of basic maintenance.

Secondary Facultative Fond: nole hydraulic surchasge conditions at inlerconnection chamber, tell grass and trecs. poor
embarkment puintepance.

On-going projects

works 25 an inmediale measure s undern

The Aftercare Study on
V-89 tHhe National Warer Master Plan



Final Report = ata Itaok

Aftercare Study on THIKA {3;3} Sewerage System Susvey
tho National Water Mastar plan

Moapagemnent

Staffing

Skilled Unskilied
Senage weorks 3 7
[Serveer maintenance 16 8
ByeJaw enforcement -
Orher -

Resources Available Conmments %
2 cars In good condition
sewer rods In pood condition
Winching and Rela machines I good condition

Sonrces of Reveaue Sewes charges

Conncclion fees
waler charges

Annual Cash Flow, kshs,

Year Revenue Expenditure Surplus
1963
1996
1997
Financial Preblems Inaccurate billing system

Consumer failure 10 pay bills
High cost of pumping water lo the distribution resenviors

[ovestaient Budgetl Fian

Nype of activite Target Year
Rehabilitation of 1he existing sewage works

Qo - Plet Sapitation

% Population with en plol saritation 1%

Method of deshudging facitily Council exhauster fromPublic health Degpt.
Quantity of studze m’,‘year oot kaown

Focation of disposal point Manholes in frunk sewers

Staft Grganization Chart (R
Gereral
Manager
[ B

Sewerage Superindendant Sewerage Superink ndast
Reticulation (1) Sewzge Woiks

Sewceage Operators I
e [ Pomp Operator | [serior teade
! Serﬁl_l_eadm:r(_})‘]
| P @ e

‘aev.era g€
;ﬂ."e ndants{7)
[I.almu}r;(“g)’:]

The Afrercare Study on
the National Water Master Flas V.60



Prata Book V Result of Survey on
Lxisting Sewerage Water Supply Systems
Alercare Study on WEBUYE (1/3) Sewerago Systom Survey
the National Water Masler plan

Name of Urban Center CfWeboye - b S W 2

District

(‘onrdinmesi . L 0 37

ABungoma

Provinee |Westeen

Mean Anaual Peecipitation (mm)

D , _
Papulation Projections R & - _ 6888y 1027963
. UbanAreagbe) ¢ .
) Populotion Density (ppha) | 18233 : 29950}

Water Supply 1993

Domestic water demand (m3) 3
Totad water consumption (m34d) |

Arca served (estimated oet (ha)y

Raw water source N7ota nver
1995

Sewerage Facilities 2000 005 wie

i‘:opplalion Served _ 13,777 30,829 16,774
Service coverage ratin 6 i 0| 0% %
Area seqved (estimated net (ha) SRS SR N
(Population Deasity (pph)_ | B -
Wastewater volumes (im3/d) e [ P
No, of sewer connections

Treatment process

___r bF !_l SF | PE, Primmary [auitarive

SF, Sccondury faouhtdive

Description & dimensions . Size o Aea | Depth | Velume
~ Primary faculiative poad 1} I 18,6870 | 1.20 S
Second Facultalive pond 2 I D R 5,456.0 1.20 L
e [ N R b
- —_— e —t — - -— ——— ;, — —_———
- Y. S P _ e —— [_ e _
_Dresipn Capacity CAdgalflew

| Doy weather Population

Mydobctosting || owse ]
RODleading b b e
. to.meop_ | cop 4 5S4 NP IC
infuemt |20 | 700 [ 80 ;

eftloert | 6 W6 . 67

receiving walcrbody u’s s 4 s

receiving wakrbody d's fos 20

Receiving water body Nzoia River

ke Aftercare Study on
V-9l the National Water Master Plan



Final Reprort — Data Book
Aftercare Study on WEBUYE (2/3)
the National Water Master plan

Sewerage Systern Survey

o TreatmentMethed | Disposal _
e Yogate pytreatmwnt To dste po trealment

R . Treatment Works e
2. Interpond conncction is broken and needs 1o be gepaired B B - e
A. The site neads to be fenced up e i B o
1 Access mad o the site needstobe vpgraded. - e
Shdetworksbsrequieed . . e
&
L. Most of the sewsss are undensize { 40% are 100 and 150 o S e
2
3 e e ——————— - - PR .
1 o L o i
5

Fhe Afrercare Stedy on;
the National Water Afuster Pian

v-92
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