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OB8 = highest population
grewth rate ever
reconded @ 4.2%

o

E2pite = $1,200

PWEVEr >50% live on

= Slightly more than
half of the pop are
women.

SG7 K2
iSiCapitel
16°S and 360 48" E
dYycoirpopulation lives in Nairobi (=5 million)
eifthatd millien live in Kibera (1,600 p/ha)

Omillientlive:in urban centers (—1/3)

I/ 2:8% is water (mostly Lake Victoria)
<10% of the land area is arable
=90 % is arid to semi-arid: i.e. desert
Rural pop densities < 1,600 per/sqg.km
— (roughly 2.6x that of Birmingham, Alabama)

Y6 01 GDP produced by
pculure

Y6 01 pepulation involved

nragriculiure

VoSt are subsistence

Tarmers
Rrimary crops are maize,
tea, coffee, rice, sisal
Productivity declining
Food Imports increasing




sod needed
2000/— 1.4 mil/ton
food needed

1961-1998 imports/
food aid = 21% of
total consumption.

-

ebending on

ECIPILAION VAlES gratld
z1E| )

“Coastal zones — 31 in/yr
Humid — 80 in/yr
llemperature:
— Hottest Feb/March Coolest July/August
— 60’s — >100 F arid/semi-arid
— 50 — 95 F Highland and coastal areas.

determined by the Great Rifit Valley, (generally north=south), and from:its

——

Steto LakeVictoria ands

as hes5i drainage basins and 192 sub-basins (Cege, 1968). The 5 basins are:

akeVictoriarbasin (46,229 km2) comprises the whole of the area west of the Rift Valley.
It drains into Lake Victoria,

JiherRift Valley area (130,452 Km2) is an area of internal drainage discharging into Lake
Surkanain the north and Lake Natron to the south.

The Athi/Sabaki River area (66,837 Km2) comprises the southern part of the country east of
the Rift Valley. It drains the southern slopes of the Aberdare ranges and flanks of the Rift
Valley south of the Athi River.

The Tana River area (126,026 km2) drains the eastern slopes of the Aberdare ranges, the
southern slopes of Mt. Kenya and the Nyambene ranges and discharges into the Indian
Ocean. The Tana is largest river in Kenya.

The Ewaso Nyiro North River area (210,226 Km2) comprises the northern part of Kenya and
drains the northern slopes of the Aberdare ranges and Mt. Kenya, into the Indian Ocean.
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s" [Dams: Uses include:
Gov't, Agriculture, SHG’s,
Industry, & Institutions
— Large Dams — 39
— Small Dams - >800

Water supply systems
(gov't) - 401 (107
urban/294 rural).

Arid and Semi-arid Land
(ASAL) — water supply is
the most serious
problem- inadequate and
unreliable.

Supplya(continued)®

Blare fnoperative
=6B0IpIped systems —
OO ConNECtions. Many don’t
SdUE to:
naintenance
= F00IEmanagement
OVAstarts many “new” projects
puittothers fail = this one step
=Sjorward and one back is a high
cost / low return policy.
—4/3irural pop (20+ million) have
access to improved water supply
through: piped or pt source
systems. 1/3 (6-7 million) of those
are served by shg’s
Seems to be much interest in
living sustainabily

——

~

cVerageavateimusen e

Bia obtained from UNDP, 2006

- (http://wwvv.data360.org/dsg.aspx?DatafSetﬁGroupfld:757)

AErSHmalli groundWater [egions
plcanic regions: GW: occurs at varying depths and several
gIfers may exist on top of each other. The aquifers in these
lareasiare confined and the depths to the aquifers and
piezemetric levels within them vary widely. The average yields
S are about 7.5 m3/hr. The depth to the aquifers on average is
OZm.

Basement areas: GW aguifers are mainly semi-confined. Yield
depth to aquifers and static water levels vary within the rocks.
Sample statistics for the country give an average yield of 4.5
m3/hr, an average depth to main aquifer of 55 m.

The sedimentary rocks cover approximately 55% of the
surface area of Kenya. The yields in these aquifers range from
8.0 m3/hr to 3 m3/hr. Depth of aquifers vary widely.




achine installed
uswallys, 200 ft deep)
s:Usually: big/privatized
organization
— Hand dug (usually <
70 ft deep)

e Usually NGO, SHG or
personally installed

No. of boreholes

2124
944
435
244
176
: 62
Exploratory 51
Others 910
Unknown 4,438

Total
* Water supply wells are
less that 400 ft deep

et pivet bholts;
kenthandles;
Orrouubber flaps;
roken pedestal stand;
SSiolen bolts;
disconnected piston rods;
broken piston rods;
disconnected rising mains;
broken fork bolt joint; and
scratched rising mains.

Sixty percent of the problems encountered were rectified by the villagers
themselves. The rest were handled with assistance from field workers,
while only two cases required the attention of the researchers.

(data from International development Research Center (IDRC), Nairobi, Kenya
http://www.idrc.ca/en/ev-83049-201_870085-1-IDRC_ADM_INFO.html)

[9001: Siting
= gw/ flow: direction
= distance to water table
= distance from latrine to well
— POOr maintenance

Agriculture (hogs, pesticides, Herbicides)
Poor hygiene




C _nge 101 a drier form of' latrine
: Jease vertical separation between bottom of pit and
e table by using shallower pits or vaults latrines
lira borehole is being used, site the screens lower in the
walter table
Treat water supplies or encourage use of home water
treatment

| Existing/On- Proposed
Category going Scheme Scheme in ha

jtionzl practices in ha

diedsior yirs
2000 Ha i/ =600K
etential Pials
arge scale schemes for Smallholder
offee, pineapple, rice, etc.  GoK agencies
—-Small'scale schemes used
for locallag

I Btive SOUrces of water it water gets
minated. [Fthe alternative is even more
VillFcontaminated, closing the water point
eV eL e the most sensible option.
termatives If pit latrines has to be closed.

s |Sisewer an option? Expensive.

. Cani the water be tested?

IgIrCoSt of irrigation Inputs
[Eack of proper technical knowledge
d) Highi relief intensity (steep slopes)
~e) Sodic and saline soils

s 600,000 ha need
130,000 f) Salt affected water

drainage/flood protection




“Floeding
Sanitation
Industrial pollution
Urban Wastewater
Erosion

fave improved
jEziEle)g)

the population
= ="\Why do we care?
— Rublic health — disease

— general well being and
guality of life

pES: Perennial (mostly found in
ey Western and' Coastal areas
sonealimainly found in semi-arid
o) alfeer)

ingreceursiregularly. The 1961
[BeEEEre the severest in the last 33
ii5. Other severe floods occurred in
S/64, 1968, 1977/78, 1982, 1985,

2006 affected 700,000 people

Tihis occurs mainly near Lake Victoria
and| Coastal areas but can occur any
where including arid regions.

Elminths — hookworm,
olndworm, whipworm, etc.
2 diseases — tapeworms
= A\/ater diseases —

schistesomiasis/bilhorzia
Insect vectors — mosquitos,
flies, cockroachs, rats —
trachoma, filariasis, malaria




Country
Uganda Nigeria Kenya Tanzania
20.3 M 121 mes2g e 31 m
= 8620 61% 75%: 72-78%

141-203 191 NR 144-159
A2\rs 50yrs A2yrs 51yrs
160 141 148 150

'L_]pply: Per cent ofi population with access to safe water
43% 43% 43% 30%
YWAteTsupply (Rural) 35— 429% 37-40% 34-45% 22-26%(2)
“Water stpply (Urban) 60% 52-84% 70-76%(3) 64%(3)

Sanitation: per cent of population with access to safe sanitation
Sanitation: total 45-47% 39-58% 48%
Sanitation: rural 30-48% 30%

Sanitation: urban 52-84% 70%

Notes

SArea bisected by
numerous tributaries
Paprdensity ~ 300,000
km2 or — 3,000 per/ha
Major contributor to
water pollution

."‘.”‘..
INGpIEYlVentoine River NETWAS Study. NairoRiFKEnyaEssss
= (CINER) 2004) .

* River Basin ~ 42.3km

® [Flows south of city center through large
industrialized and populated areas.

e 20 samples collected

Ngong Rivertributary — Here the water is reddish due to underground seepage from
Motoine Dam th rrous oxide rich soils.




Nairobi Dam

¥ s ke X 4 S

Station within Industrial Area. Dark blue textile and paper dye/ink effluents are discharged directly into
the river.




U5ban RO &
\aste
disposal

X = Low, XX = Medium, XXX = High
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Screases downstream WS high 10 -50 mg/l'and DS = 100 -600 mg/I
SNhcreasingl downstreami with a high of 1,400 mg/l (DS) and 300mg/I

e te oxides of Iron, Manganese and other metals that consume O2.
6.7 -8.3
jtrate =0~ .3 (low)
Ammonia = .4 ppm (upstream) to 40 ppm (downstream)

— Anoxic conditions due to large amounts of decomposing organic matter
(sewagge, ind. waste and natural organics)

Phosphate = 3.2 ppm (highest) 27 ppm (after Kibera)

Heavy metals - including Copper (electroplating, textile dying), Chromium
(metal plating), Lead (gasoline, batteries, paint, and plastics), and Zinc
(galvanized steel, batteries, etc.)

Chlorides — Natural background 10 - 20 ppm
— SW Measured at 19 — 1.242 pom — bv product of human waste

s As the river flows through the industrial area, it
becomes heavily polluted mainly due to the industrial
effluent flowing directly into the river from burst
sewers

ONECYCIING or composting.
INGroraanized! effort of waste
reduction

No'RRR programs for sure!

Raw: Sewerage is a added
bonus for QW!
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griitl and beautiiiul people and
65, Il hope you have a chance to visit.
Ufprehably would enjoy it!
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