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SITUATION OF GOBAB~B.
.•.

The Namib Desert Research Station Go'babeb is situated on
,~ the northern bank of the Kuiseb River about 70 miles to
\ the east of Walvi,sbay in 'the Namib desert.

This situation is very favourable as three landscape zones
meet there. The first zone is that of, the Kui-seb River
with its broad sandy bed and large strips of trees ~~d
bushes on the alluvial silt banks. The second zcne is
the shifting sand dune area stretching from the scuthern
'bank l:ofthe river in a southerly direction for hund r eds
of miles to tl1e vicinity of LUderi tzbu.cl~t.T}:8 tf'_i:-dis
the stony and sandy plateau. of the ]\a.'1libnorth of tce
river, in t er-r-up'ted by z-ocky out cz-c ps , h i LLs and moun t ai ns .

I;:eteorological and climatological observations are very
important in this Inner Namib desert area, while biologi-
cal conditions 'afford a large area for .studies. (See Fig.

"No.1, map of Gobabeb).

T::rE KTJISEB RIVER.
.•.

The most important feature of the three zones is the Kui-
seb :2iv ei: with its und er-gr'oundwater. ':Iithout suffi ci er..t
drinking water a Research Sta.tion could not provide the :c'e-
Quired laboratory an,d domestic facilities for the scientists.

,t.tGobabeb the cat chmen t area of t~e Xuiseo'·Rive-:::is appr .
'- 13,OCO krr.2 (+ 50CO sq . miles): The.ori[,;ir.of the I{\.•.aseb is
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east ern ed~e of the 1(,l';.oIJ.2.s:Iighlands, about 20 niles
(36 km) "vest cf ':lindhoel~.In the upper reaches, the Kuiseb
f Lows dt;.ringpractically every rainy season, whereas Lowe r
down the rivel will flow only in good rainy seasons. In

the river will flow to 1t~ Doutt
and into the Atlantic.

The upper catcr~ent area of the river is mountainous co~~try,
, " .mainly in mica schist formation. In t&e middle, course the

river has cut a deep canyon through the mica schist rock.
The lower course lies in the Namib desert and Gobabeb is
si tuat ed in this section, not far from the end of the canyon
section.

,"
The total length of the, river is ahout '440 km frOID!the
origin to the mouth, which is a large delta stretching
from Walvisbay to'Sandwich Harbour.

The Cany,on section consists o,fbare rock with a very sha'LLow
depth,of sediments filling up' the riv~r bed. A deep and.
broad river bed with favourable water bearing sand sediments
constitutes t'he section from about 25 km upstream of Gobabeb
down to the Delta at the coast.

GROUND';,/ATERIN TSE KUI~EB.

'At Gobabeb as also in other sites situated further down-
stream the river is blocked at certain depths by granite
rock, formin~ a groundwater sill with an immense sto~age
basin for gro~~dwater. At these sites water supply possi-
oili ties are 'very f'avouz-ab Le .

In such places the water level is only a few feet below
river bed level. Primitive water holes, dug by the
Hottentots, in the s:hallow gr-o und=wa'tez- layers, can be
seen here. These vraterholes gave sufficient water for man
and the small nu.llbersof livestock in the area.

#

T:l.e flo\',,'ing wa't e r in .the s and bee.. of the riv-er is of "'''2-'::~i-

ing C).uality. B.rack and f r-c sn water will be found to oCCL~~

in close proximity to each other. As a rule, fresh water
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~'f ...;,.J.. __ OCClAI'in the UDDer layers.. and more on thE:! soutnern
side of the river, whereas brackish and salty water will
OCCi..U:' in tDe cl.eeperlayers and L10re on the northeI'n or
Na:r.ib side of the river.

':'hesalt and brackish water is derived from the mist and
tDe weathering of the rocks. The mist which is brackish
due to the proximity of the coast cones in from the At-
lantic, mainly ip the winter and covers·this area during
the early hours of the day, precipitating its brackish
moisture on the top soil over the whole area. The brack
is washed down by rains into the river ,?ed where it forms
lenses and pocke ts in the immediate vicinity of the fresh
gz-cund-wat er , which originates from the infiltration of the
fresh flood water. In addition evaporation takes place from
the ground-wa terturning the fresh water, -wh i ch alymys
contains some salt in solution; into brack water.

The most favourable sites for water supplies must be in-
vestigated by testboring and a great deal of systerr.atic
exploration of this nature has l::1eendone between Gobabeb
and the coast.

The results of testboring for a water supply for Gobabeb,
which took pla.ce in September, and October 1965 are indi-
cated in figure 2 on which the cross section of the river, ~
boring sites and water qualities are shown.

The best quality water is found on the southern bank of
the river. Test borehole No. 8801 ~hows the most favour-
able results. The water quality ranges approximately

-from 300 - 1000 parts pe::,million, total dissolved sclic.s.

At the site of this borehole a tube well 12 inches in dia-
meter 'has been developed and ~quipped with ~ submersible
puap ,

L'l accordance with the accepted"practice in the \7ater
_!._ffair~Br-anch of the S. VI.'A. .Adma m stration dI'i:lkingwater
should COL1ply with the following in respect of total dis-

l -S.C...i.. v ec, solids: -
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TOVl::ls \vi t:: population 10,000 ~.d.s. 1500 p.p.=.
lO,obo lli~dofficial
water supplies like Gobabeb 2000 p.p.E.

'?owns vr: th !.'"popul8.tion
--*' 0 •••

Farm una t s 3000 p.p.m.

Lesser sal~ concentrations are of course desirable as the.
following classification shows: -

t.d.s. P.P.ill.
o

drinking water quality
300
500

1000

50q
1000
3000

veT1J good water.
good wat er .
progressively increasing
taste of brack.

Not only qo di!f~erent water qua Lz taes occur in the. sandy
river bed, tut there are also great variations in gradlng. .

or grain sizes of the sediments.

During test broring water and sand samplp.s were taken at
3 - 5 feet ant er-va Ls of depth.,

The results of sand analyses, according to Fineness Modulus
of the sand are sh own in figure 3. Unfortu.nately they d c
not cover the whole section and only a rough idea is given
of the complicated nature of the sand sedimen t s 3....'1dtheir
charact@ristics. Fine sands nave low Fineness Modulus.

The sand with 8: smaller Modulus lies more toward.s the sur-
face, gz-owd.ng coarser and coarser' towards the bedrock of
the rive~, but great irregularities occur. (See figure 3).

, '

The grading of the sand effects both the specific yield a~d

the rate of flow of gr8~~d-water.

CONSTRUCTION OF ,THE TUBEWEI,l.

As mentioned above the testhole No. 8801 gave the ~ost favour-
able results in water quality. The site of this borhole is

..

situated above river bed level on the bank of the river,
'still in the range of the high flood. Further~ore it is
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1963·

completion of
1966 the wat er sU,pp:ly c-f: the Researcl1Stati'on was an e£.le.:.~-

gency one, .consisting of a s~all concrete well, sit~ated
line of test holes.

tasted slightly brackish.

Methods wtich were evolved as a result of practical . ,experlence
i~ the '.'1alvis
applied successfully in developing the new tube well .

.r •

..;.11 pipelines, cables e t c . were lain 5' 6' I (1. 7Cm) below
-r-"i.v:;..·yt"'e,-1i e veI m", 0 ,.,+ee' caas n' r. r,-~ ..•.."h e____ w "'" .•. • J,.,.:a.J.G 1:;)\1" . J... ,Q.,- .••.• '5 'W.J.. u .•.• ', tube well has a
diameter of '12 t I !~urn"i,shed vli th an Tlagus ta ?i1~ e r

"
1 r!lm: slots. OaSlJ1g is er.n.bed,c.ed

;:;umping maan are connected wi th the submersibl<3
c re t e box "l:tn'.: '1' t s i::'::;. ·."".·...·".•ho Le s·e-:--v"-'.:·.' . .....'-' v_ ..., A ,..!.. ... v ~~~•••._~, _ .!.- r;!:.,. as a_rl l~~Crjec ~J 0:1 eye
for re-pairs.

,
:.cove the manhole an in take well bu.ilt fro::: conc r-et e b::'oc~:s

>

in dry stone .::r.a.sonry was er-e c ced to lend e"a.sy access 'co t:'0

Ol.g may :":1.t~ndate

wash away the ~'l.ellno damac18 will . ,oe (lone
box, because the well is built of losely packed blocks.

?,l1.B powez- fo,r the. subzners·ible pump is
electrical p'larn,t, \vhi.,ch also :provid,esdon:estic cu~rerltfor
~'}:e eta t i.on,
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"~~'-~?!e'~-'y!el(lc'fthe 'tube well wag determined by test ";)w:lping
J:l.,...•• ,~ ",,.,c -,;"'v·"':1"'\.~ +0 be 9oO· 0'-:;:.'1 ''''"'e''''' bour' (.;...' ,~ • 0 ~3/·",) trI'no__ ••a.~ • u c~- ~ 6 U ~"~ ~ _ ~ • ~.~

pumpir.-e is 720 gall per hour and coversadequately
the needs of the station.

,~
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Physical examination: pH 7.8
Conductivity .• 1200

730
Sod.i'UI:l (as if a) 175

. Potassium (as K)

S:llphate (as SO,,)
'!-

- ,..l.o

51
!Utrate (as In nil

•Nitrite (as N) nil
,

Silicate (as 5i02)
Fluorine (asP)

25

. C1l1oride (as OI)

0.4
175

Total Alkalinity (as cao03)

~otal Hardness (as CaCO..J.)
Calcium-Hardness (as OaOO ...).)

295

..,'7~..•.. ~./

••-~ - • T·....iI (C 00 )L'lag:neaJ.UIll-narclness . aaa 3

. .
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l)il 7.6
Oond-u.ctivity : 495

290
Sod:'U1:l (as Na) )6

. Potassium (as Ie)

Sulphate (as S04)
:Nitrate (a.s N)

29
."" ! .,nl. .•..

Nitrite (as N)
Silicate (as 5i02)
Fl~orine (as F)

15

Cnloride (as-or) )0
•Total Alkalinity (as CaCa)'

~otal Hardness (as CaOO ....)-'
Ca.J.ciU1:l-Hardness (as CaCa':!)

..i '

•
. Magnesium-Hardness (as caCo)

185
, 7-... ,
130

45

,
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f~y3ical exa.rn.ination: pit 7.95
OondUctivity .•• ~., c r»...J.ov

~otal Solids (180°0)
Sodiwrl (as Na)

770

95
16

Sul"!Jhate (as'SO ).... , 4

:Titrate (as N)
98

traces
Nitrite (as N) nil
Silicate (as Si02)

Fluorine (as F)

25

0.3
Chloride (as 01)
Total Alkali,:li ty (as caCO)
'rotal Hardness (as CaCC?3)
Oalciun;.-Hardne~s ·(as CaCO..,). . .)

345

; L,10

145
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Sodiur.: (as Na)

l'T.itra te (as N)

Ixi trit e (asN )

Fluorine (as,:&')
ahlo~ide (as I"'IT).V.l.

Total Alkalinity (asCaC03)
Total Hardness ~a,.sCaC03)

Calcium-Hardness (as ca003)

li!agnesi Ulll-Hardness (as CaOO3 )

, '

..

01

'7 !
I • "t'

3000

4"' "'.Lj

912

"n~.,j,.

30

2.2

235

690
40

0: "
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?r-.ycical exaarna tj,on ~
Conductti vit;;/ ;

Sodi~ (a.s Na)

?o'CE;.ssium 'Cas K)

:~rit:-ate (as 1'1)

~itrite (as N)

Silioate (as Si02)
:;T'luorine(as F)

•Ohloride (as CI)
Total Alkalinity (as OaC03)
Total Rardness (as caC03)

. Calcium-Hardness (as Ca003),

Magnesium-Hardness (as CaC03)

1800

223
22

133
traces

25
0.4

~3"'"j v

355

280
200



..,"\- I- '-;-"'r.J::::: 7C
.•.-- ..• \ .•..-.•.~ -...., ~'...)

8801

"'T .""'l -p.ri G. j

Cond.uctivity 1400

Sodium (as- l[a)

839

228
18
88

Potassium (as K)
.Sulphate (as SO 4)

Kitrate (as N) 1.0
. Nitrite· (as N) nil

Silicate (as Si02)
Fl~orine (as F)

Cb.loride (as cr)

20
0.4

210
Total Alkalinity (as. CaC03)
Total Hardness (as CaC03)

•Calcium-Hardness (as CaCOj)
MagIlesi·I.ll11-Ha.rdness(as CaCOj)

~, 5j..!-

150
65

,

l



7925

: 8100

5980
1719

74
,

983
2.9
0.2

25
0.8

2405
605

13?~- -?
500
825

Potassium (as K)
Sulphate (as S04)
Nitrate (as N)
Nitrite (as N)
Silicate (as Si02)
Fluorine (as F)
Chloride (as or)
Total Alkalin~ty (as CaC03)

Total Hardness (as CaC03)
Calcium-Hardness (as cac03)

Magnesium-Hardness (as C~C03)

Q



GxamlnatioY.i.:
Conductivity

Sodium (as Na)
Po tas si um (as K)

Sulphate (as S04)
Nitrate (as N)

Nitrite (as N)

Silicate (as Si0"2)
Fluorine (as'F)
Chloride (as CI)
Total Alkalinity' (as CaC03)

Total Hardness (as CaC03)
Calcium-Hardness (as CaC03) .

Magnesium-Hardness (as CaCO])

7925

2000

1295
319
26

163
traces

0.2
25
1.2

338
520
430
230
200 '.

. .
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