
He*-*.

s e c o n d  : d e l i v e r y  pi pp .

Tin d e l i v e r y  p i p '  p r ov i de s  the hydraulic? control  fear 

t h e  s y s t e m .  O n t o  the  thi  e n d e d  end of  the  c o l l e c t i o n  

p i p e  ( pi ■ t ruding  from the  s i d e  of  the  f i l t e r ,  at the  

1 >t t u n  of  the  t a n k )  is t h r e a d e d  a p i e c e  w i t h  a 

drain. iq'  stopper  s e c u r e d .  Th T p i e c e  is t i g h t e n e d  in 

su !i a way .is to ensure  that the f i nal  p o s i t i o n  of  the  

d e l i v e r y  ( 1 pe  , w h i c h  i s  t h r e a d e d  i n t o  t h e  T , i s  

ve i t 1 I a 1 a 1 n»j S i d e  the f i 11 e t Be. t i on of  the d r um. An 

>■ lli w is  t h e n  t h r e a d e d  o n t o  the  top of  the  d e l i v e r y  

I i pi s that the lower edge  of the  i n s i d e  of the  elbow 

is 0 1 i ■ be 111 w tin r in of  the  f i l t e r  s e c t i o n  of  the  

drum.  Thi s  level  determines  t h< e>.ju i 1 i hr ium level  of  

t li p. i n .  t ,i nt ,i I ve the f i l t e r .  A 2nm hol e  is d r i l l e d

in th.  t | of the i lhow s '  as to p r ov i de  an a i r  e n t r y  

I int t a\ id s i p h  -rang water  out i f the  f i l t e r  i f  a 

h iv at 1 .1 hi d  t the di -livery p i p e .  An a d a pt e r  may 

I e t h r e a d e d  t t h e  e l bow to a 1 1 ov a short length  of 

h s. t bi i iitme t • 1 which  wi l l  maV . co l l ect  ion of  the  

f l i t  e l  1 t e r e a s i e r .

Th* thi  id h i . p  Pl. i-iny t hi f i l t e r  sand .
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c'ssent i a l .  S .md sh-.uld be s. so u r c e s   

is u n l i k e l y  to been p luted wi th  f a e c e s  or o t h e r



. 4  O p e r a t i o n

r>. 4 . 1 Comm l ss  l on j ng

O n  r e  t h e  f i l t e r  h a s  b e e n  c o n s t  ruct e d , t h e  f i l t e r  

s e c t i o n  must be f i l l e d  wi t h  w at e r .  A pp r o x i ma t e l y  50 1 

is i n q u i r e d .  O n c e  the  wa t e i  s u r f a c e  r i s e s  above  the  

level  of  the out let pipe. ,  water  from the  bottom of  the  

f i l t e r  wi l l  b e g i n  to  flow out of  i t .

The  b i o l o g i c a l  a c t i o n  o f  t h e  f i l t e r  w i l l  b e g i n  t o  

a f f e c t  t hi q u a l i t y  c. f t h e  w a t e r  o n l y  a f t e r  7 to  14 

d a y s .  T h i ‘ p r o c e s s  na', be a s s i s t e d  by " s e e d i n g "  the  

f ) 1 1 r wi th a twi g  of a l g a e  fr n a local  stream whi ch  

is lik* 1 y t c o n t a i n  tin nil robes r e q u i r e d .

■5. 4 . 2 Da i 1 y use

T he  p l a n t  is d e s i g n e d  ho t h a t  it w i l l  o p e r a t e  most, 

e f f e c t  lvcl j  i f  a dai  1 y r o u t i n e  is e s t a b 1 i s h e d . A s i mpl e  

t " Ut  i nc  i f  i u n r i g  r>0 1 ( T*  > 2 r- l i t r e  c o n t a i n e r s )  of  

" r a w "  wa t e r  into  t hi r e s e r v o i r  at the same time each  

da^ is recommended.  When t h e  water  is poured  into  the  

r e s e r v o i r  it b e g i n s  to flow i nto the  f i l t e r  .it a rate  

det er mi n e d  by the  r e s e r v o i r  out let v a l v e .  The incoming  

wit ei d i s p l a  ev t. h Water f rein t he p r e v i o u s  eye 1 f wh i ch  

f l o w s  out f t h e  d e l i v e r y  p i p e .  Ii wi l l  take  2 to  3 

I n u r s  fi.t r! n 1 it i i s  to d i s p l a c e  t he- t r e a t e d  w a t e r .  The 

t r e a t e d  water  is c o l l e c t e d  in a c l e a n  r e c e p t a c l e .  I n  

f i e l d  p l a n t s ,  f a m i l i e s  somet iru s use the  r e s e r v o i r  to  

st ore  uni re.it ed water and open the r e s e r v o i r  out let t a p  

when they need t r e a t e d  W a t e r .
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P A R T I C L E  S I Z E  A N A L Y S I S
TOC 44

Fly ri. 3 S i e v e  a n a l y s i s  of  p i l o t  f i l  ■ •t.nd.

6 . 2 T e s t «

T e s t s  conduc te d  on the raw and t r e a t e d  water  are  summarised 

in  Tab 1 e 1 .

T a b l e  6 . 1  Te s t s  and u ni t s

Test  | U n i t s A b b rev iat ion

t u r b i d i t  y 

t e mperature  

co n du c t i  v i ty 

f - c o l i f  orm 

total  p l a t e  
count s 

d i 8 8 0 1 ved 

oxygen

j Napthal mi c  T u r b i d i t y  Units  
| Degrees  Cent i <ir.idi 

I mi 111 Seamen per  meter 

b a c t e r i a  c o l o n i e s  per 1 0 0 ml 

b a c t e r i a  c o l o n i e s  p> r ml

d i s s o l v e d  ()j iii ri'j 1

NTU

•c
ms/m
count s/1 00ml 

count s /ml

mg ' 1
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6 .2.1 Turbi d 11 y

Turbidity test1- were conducted on raw and treated water 

with the use . . a HACH turbidity meter. Readings were 

made directly in NTH.

6.2.2 Temperature

Water temperature was measured by a 1/2 degree mercury 

t h e r m o m e t e r  arid, later in the programme, by a Hanna 

digital thermometer.

6.2.3 Conductivity

C o n d u c t i v i t y  w a s  m e a s u r e d  u s i n g  a H a n n a  digital 

conductivity f''ter. The conductivity was measured in 

order to estimate the total dissolved solids.

6.2.4 Faecal coliforn bacteria

Faecal coliform bacteria was measured to determine the 

level of faecal p o l l u t i o n  in the raw water and the 

e f f e c t l v e n e s s  of its removal from the treated water. 

C o l i f o r n  b a c t e r i a  a r e  i n d i c a t o r s  of the p o s s i b l e  

presence of pathogenic bacteria. Two methods were used 

to determine the F-coliform count.

The first technique was spreading a 0,1 ml sample nto 

the s u r f a c e  c>f a s t a n d a r d  90mm d i a m e t e r  petri sh 

c o n t a i n i n g  fresh m F C  agar. Raw w a t e r  samples v re 

d i l u t e d  using successive 101 dilutions. 0 ,1ml sarrij les 

w<re spread on the agar using a flar.e sterilized glass 

spieadet . Pipettes were sterilized by heating to 180 

*C for a period of at least 30 minutes. The prepared 

p e t r i  d i s h e s  w e r e  t h e n  i n c u b a t e d  at 44 * C in a

3 8
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t h e r m o s t a t i c a l l y  c o n t r o l l e d  inc u b a t o r  for 24 hours. 

C o l o n i e s  w e r e  c o u n t e d  at the end of the incubation 

period. Plates containing between 30 and 300 colonies 

were counted and factored up to account for dilution.

It became apparent that the afore mentioned technique 

of determining the F-coliform count was too coarse to 

test the very low counts in the treated water. This is 

be au s e  c o u n t s  are reported per 1 0 0ml but only 0 ,1ml 

s a m p l e s  a r e  u s e d .  The s e c o n d  t e c h n i q u e  use d  w as 

t h e r e f o r e  the m i c r o - f i l t e r  technique using Millipore 

e q u i p m e n t .  This involves placing 100ml of water in a 

funnel and passing it through a 47mm diameter sterile 

filtei supported on porous glass base. The filter is 

then placed, using sterile tweezers, on m-FC agar in a 

47rm petri-dish a.id incubated as above.

For d e t e r m i n a t i o n  of faecal coliform bacteria, it is 

not n e c e s s a r y  to a u t o c l a v e  the agar m e d i u m  d u r i n g  

p r e p a r a t i o n  but it is n e c e s s a r y  to a u t o c l a v e  the 

equipment . This was done in a pressure cooker at about 

121 *C f i a m i n i m u m  period of 20 minutes. Sufficient 

agar was prepared for a week at a time.

Total plate count

The total p l a t e  count test provides an indication of 

the p r e s e n c e  of al 1 types of bacteria in the water, 

many of w h i c h  would not be pathogenic. Because all 

bacteria are counted, it is important to autoclave all 

e q u i p m e n t  a n d  to c o n d u c t  all w o r k  u n d e r  a s e p t i c  

con d i t i o n s .
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Met hod.s similar to those for the determination of the 

F - c o l i f o r m  wer e  usfd to d e t e r m i n e  the total p l a t e  

count. TPC will necessarily hr- hiyher than any other 

specific bacteria counts. Greater dilution is therefore 

r e q u 1 r e d .

Tlate count agar m e d i u m  was prep a r e d  and autoclaved 

before being distributed into pet.ri dishes. Incubation 

was at 25 *C for a minimum period of 24 hours. TPC was 

made in units of counts per ml.

D i s s o l v e d  o x y g e n  t e s t s  wer e  c o n d u c t e d  on s a m p l e s  

c o l l e c t e d  from small p l a s t i c  t a p p i n g  tubes inserted 

t h r o u g h  the w.ills of tin filter section of the test 

plant. The tubes are at varying depths in the filter 

and permitted water to be removed from the filter w h e n  

r e q u i r e d .  Samples were c a r e f u l l y  collected b o  as to 

' n s u n  that r- < oxygen was entrained during collection 

and 1.1> exclude oxygen f rom the sample once it had been 

c o 11ect e d .

D i s s o l v e d  o x y g e n  was then determined using the A?ide 

m o d i f i c a t i o n  of the W i n k l e r  t i t r a t i o n  m e t h o d  wh i c h  

produr-ed consistent results.

Routine testing

Tlv plant was tested daily. Raw water was placed in the raw 

w a t e r  r e s e r v o i r  a f t e r  b e i n g  c o l l e c t e d  f r o m  the same 

loc.it ii.n each day. The plant was t hen allowed to operate 

fot half ,iri hour to an hour b e f o r e  sampling the raw and 

treated water for testing. (It must be noted that, because 

of the 24 hour r e t e n t i o n  period, the previous day's raw

Dissolved oxygen determination
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w a t e r  r e s u l t s  s h o u l d  be c o m p a r e d  w i t h  the present day's 

treated water results).

T he first test w as the turbidity of both raw and treated 

water. Thereafter raw water dilutions were measured using 

10ml pipettes. One ml of full strength water was added to 

9ml of autoclave deioni/ed water. This was the.i thorouyhly 

m i x e d  and the process repeated with a new pipette so that 

there were then dilutions of 1:1, 1:10, 1:100 etc. Finally 

a new pipette was used to take 0,1 ml of each dilution and 

deposit it on a petri dish, starting at the most dilute and 

moving to the least dilute. This was done for both the TPC 

and F - c o l i f o r m  bacteria dishes. Using a flame sterilized 

g l a s s  spreader, the sample was then spread on the dishes, 

ag a i n  going from least dilute to most dilute. The dishes 

were then inverted, labelled and placed in an incubator.

A similar procedure was followed for the treated water save 

that dilution was not required.

For t e s t i n g  of raw water using the Millipore micro filter 

technique, a 1 ,0ml or 0 ,1ml sample was placed in autoclaved 

de-ionii’ed wa t e r  and filtered. A f t e r  passing the water 

t h r o u g h  the filter, the filter flask was washed down with 

a u t o c l a v e d  water wh i c h  wav a 1 so filtered so as to ensure 

that all water passed through the filter. The micro filter 

p a p e r  w a s  t h e n  r e m o v e d  f r o m  t he p o r o u s  g l a s s  filter 

assembly and placed on a prepared 47mm diameter pet ri dish 

w it h  the contaminated surface upwards in such a way as to 

ensure th.it there was no air entrapped between the agar and 

the filter paper. The dishes were then inverted, labelled, 

and placed in an incubator.

• ; 
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T h e  m i c r o  filter technique used for the treated water was 

the sane an that used for t e s t i n g  the raw w a t e r  except 

that, because the bacterid concentrations were so low, full 

100ml samples were used for the F-coliform determinations, 

and 1,0 ml for the total plate count.

A f t e r  t h e  p e t r i  d i s h e s  h a d  b e e n  p r e p a r e d ,  pH a n d  

c o n d u c t i v i t y  of both raw and treated water were measured. 

The temperatures of both were also recorded.

The final a c t i v i t y  of eac h  d a y ' s  te s t s  was counting the 

c o l o n i e s  on the a l r e a d y  incu b a t e d  petri dishes. A f t e r  

completion of the tests all equipment was cleaned and where 

necessary autt laved in preparation fi r t.iic following day.

6.4 Recovery test

An import <nt element of the design of the plant is that it 

n< eds to b< resilient arid capable of recovery if abused. 

T h e  m o s t  s e n s i t i v e  f e a t u r e  o f  t h e  p l a n t  is t h e  

"si hmutzdecke" where the biological action takes place.

To test its ability to recover if it is abused, the plant 

was dried out in t w • eonsei ut ive days. The water level was 

reduced to below the sand s u r f a c e  w h i c h  meant that the 

Hehnutzderke w.is completely iried out . The plant was then 

operated .is: normal in order to asses its ability to recover 

arid t he p e r i o d  w h i c h  t h i s r e q u i r e s .  T h e  r e s u l t s  are 

discussed at I'en 7.4 below.

6 . r) S t a g n a t i o n  t e s t

In order to assess the effect of a p r o l o n g e d  p e r i o d  of 

s t a g n a t i o n  on t r e a t e d  w a t e r  q u a l i t y ,  the plant was left 

standing for a period of 12 days. During this time no water
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.6 In'roduction of charcoal layer

In order to test whether charcoal improves the performance 

of the filter, a layer of charcoal 100 mm thick was placed 

200 r n below I he sand surface.

So that t h e  i n c l u s i o n  of a c h a r c o a l  l a y e r  c o u l d  be 

r e p l i c a t e d  in the field, special charc o a l  was not u s e d . 

Charcoal generated from a wood f i re was crushed and placed 

in the f ilter after r e m o v i n g  sand to a depth of 300 mm. 

After 100 mr> of charcoal had been placed in the filter a 

2 0 0  nr layer of sand w.is rej laced in order to counter the 

buoyancy effects of the charcoal. The results of this test, 

are recorded under item 7.6.

was displaced from the body of the filter. The results are

discussed below under item 7.5.
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Introduction of charcoal layer

In order to test whether charcoal improves the performance 

of the filter, a layer ot charcoal 100 mm thick was placed 

200 mn below the Band surface.

So that the i n c l u s i o n  of a c h a r c o a l  l a y e r  c o u l d  be 

r e p l i c a t e d  i ri the field, special c h a r c o a l  was not used. 

Charcoal generated from a wood fire was crushed and placed 

in the filter after remo v i n g  s.md to a depth of 300 mm. 

After 100 rip of charcoal had been placed in the fi'ter a 

2 0 0  mm layer of hand w.ik replaced in order to counter the 

buoyancy effects <jf the charcoal. The results of this test, 

are recorded under item 7.0.

was displaced from the body of the filter. The results are

discussed below under item 7.5.



RESULTS

Int roduct ion

A full record of all test results is presented in Appendix 

A. Results were recorded in a file and then captured on a 

c o m p u t e r .  The results, w h i c h  are d i s c u s s e d  in detail 

below, indicate th.it the plant is e f f e c t i v e  in reducing 

bacteria and turbidity.

Test s

It s hould be noted that in som e  i n s t a n c e s  the b a c t e r i a  

c o u n t s  of t r e ated water a p p e a r  to be very high. These 

r e p r e s e n t  o c c a s i o n s  w h e n  t h e  p l a n t  h ad not been run 

continuously, as .» result of which the "schmutzdecke" died 

off.

.1 Turbidity

Table 7.1 Result. - turbidity

Raw Treated WHO Standard *

Count 43 43

Mean NTU 9.48 0. 38 0.5 recommended

Maximum NTU 42.0 1 1 . 0 0 5.0 maximum

Minimum NTU 2.0 0.19

Std. Dev. 9.21 0.52

* Guidelines for drinking water quality (WHO 1984)

The treated water h.id a mean turbidity of 0.38 which is 

extremely low. This indicates that there is likely to 

be a correspondingly low bacteria level in the water. 

Johannesburg tap water gave a reading of 0,5 NTU.



A p p e a r a n c e  of the water is important to the consumer 

b e c a u s e  it p l a y s  a iiajor r o l e  in the s u b j e c t i v e  

a s s e s s m e n t  of wafer quality. There is a correlation 

between raw water turbidity and treated water turbidity 

< see Fig 7.1)

A f t e r  r a i n s t o r m s  the raw w a t e r  t u r b i d i t y  i n c r e a s e d  

markedly up to as high as 42 NTU. It is interesting to 

note in Figure 7.2 that when the turbidity was low, the 

c o n d u c t i v i t y  (total d i s s o l v e d  solids) was high but 

a f t e r  rain, whe n  the w a t e r  was h i g h l y  turbid, t h e  

conductivity was low.

100 urbidit y (NTl )

10

1 0

0 1 .1 - L 4 .  1 i - 1  I X ,  1...1 - l . - l - L  I  1 .1  -  i .  ■ I  J - l - l .  I I  i  L  1 , ^ . 1 ,  - i - l - t  t . i . l . - L - l .  I L I  1 I  I I

hewling* from DtM'mlitr '611 to July 'B 7 ----------------- — j

Tr>*ated * Untreated * Municipul Water

lig. 7.1 Haw water and treated water turbidity



C on du ct iv i ty  ( m s / n i ) T u rb id i t y  (NTU)

K m .  7 .2 K«v* water conductivity and turbidity
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Temperat m e

T.ilile 7.2 Results - temperature

Raw Treated

Count 43 43

Mean *C 19.29 18.69

Max *C 25.0 24.0

Min * C 8.4 8 . 2

St d Dev 3.7 3 3.8

These results indi c a t e  that the temperatures in t.he 

f i l t e r  wet e s l i g h t ! )  1 r. w e r t h a n  the r a w  w a t e r  

t em p e r a t u r e a .

T a 111e 7.3 l<eku 11 h - s ummer & w i n t e r  raw w a t e r  

tenperature and F -collform

Summer Mf?an 

Vwnt e i Mi alt

Di f f l/ i l i o

Raw

•c
ia t e r

F - e o l i form

21 .05 

14.75

| 6 . 3 0

2.7xl0 5

5.7x103

47.4

T a b l e  7 . 3  i n d i c a t e s  t h a t  t h e  f a e c a l  c o l i f o r m  

r< n r e r i t r . i t  ion is h i g h e r  d u r i n g  H u m m e r  w h e n  t h e  

temperatures are higher.



7.2.3 Conduct i v i t y

Table 7.4 Results - mean conductivity

Raw Treated

Total period mS /m 59.6 59.02

Summer ms m (>4.61 62.88

K i n t e r mS m 45.4 47.80

The condu tivit> of the water was not significantly 

a f f e c t e d  by the filter. Thi s  i n d i c a t e s  that the 

filter h.iK little effect on dissolved solids.

7.2.4 laec.il coli form bacteria

R a w -wa t ei f - i - 1 i f u » n b a c t e r i a  c o u n t s  were higher 

d u r i n g  th« summer n nths than during winter. This is 

due to the higher sunrnr temperatures and can be seen 

b o t h  in T a b l e  7.1 a nd I i g u r e  7.3. Th e s e  results 

indicate a Severely p i lut ed source.

The I-col i for t' < m n t  s were nuch lower in the t reated 

w a t e r .  I n d e e d  o n 1 , t h e  m o r e  s e n s i t i v e  m i c r o -  

filt i at ion technique could detect K -col i form bacteria 

in t h e  t r e a t e d  w a t e r .  T h e  m e a n  c o u n t  is 1 , 6  

c o u n t s  1 0 0 ml w h i c h  i n dicates an o r d e r  of m a g n i t u d e  

redu t ion f !,lxl0{ for the winter months and l,15xl0r‘ 

for the entire period. The faecal coliform count should 

b> zero f i potable w.iter (WHO Guidelines for drinking 

water quality, 1 984) but w h e n  chemi al disinfection 

is n o L a s u s t a i n a b l e  o p t i o n  1 . 6  is a significant, 

impr ivement .

4M
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F-Coh 100ml

Row watpr F-Coliforni * Temperature 

Fig. 7.3 Raw u.it cr F - c o l i f o r m  and t e n p f r a t u r e

TPC/ml A F-Coli 100ml

' F-coliforrn/1 OOinl Total plate count/ml

Fig. 7.4 Raw water F-coliform and total plate court
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Total plate count.

As with the F-coliform count discussed above, the raw 

w a t e r  TPC colony counts may be expected to vary with 

season. As can be seen from Figure 7.4 the F-coliform 

a n d  T P C  c o r r e l a t e  w i t h  e a c h  o t h e r  a n d  w i t h  

t e m p e r a t u r e .  The r e d u c t i o n  in T P C  p r o d u c e d  by the 

filter is of the order of 4,65x10 ’, with mean counts of 

7,53xl0 5 raw and 1,61x10-’ treated.

Dissolved oxygen

The results of the diss lved oxygen determination are 

shown in appendix A5. The dissolved oxygen in the raw 

w a t e r  w.is 6,50 and t,56 mg 1. The dissolved oxygen 

profile indicates t hat t h' dissolved oxygen is reduced 

from 6,56 mg 1 to less than 0,1 ng/l.

T h e  results indi c a t e  that the d i s s o l v e d  o x y g e n  is 

utilized in the metabolism of bacteria in the filter. 

The profiles also indicate pluy-flow.

7.3 Routine testing

It will be r. ted f rom the test results that when r o u t  i n e  

t e s ting has been carried out, the results are consistent. 

T h e r e  are occasions when the results indicate a weekly or 

tw< weeks testing period. During these periods the plant 

was operated daily but only tested occasionally.

One m . i j c o n c e r n  with the results is the inadequacy of the 

f i r s t  m e t h o d  of t e s t i n g  the t r e a t e d  w a t e r  for faecal 

col if- rn. H o w e v e r  the test results for the micro-f i ] ter 

meth'id are conclusive.
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Recovery test

On 28, 2^ 1 87 the surface of the filter (the s c h mutzdecke) 

was dried out and allowed to stand unshaded in the s u n . The 

s u r f a c e  b e c a m e  completely dry. The results of subsequent 

t e s t s  o v e r  a p e r i o d  f r o m  3 0 / 1 / 8 7  to 8 / 2 / 8 7  (10 days) 

i n d i c a t e  the plant's ability to recover. The results show 

that initially there was very little difference between the 

t r e a t e d  vnt' r ar>J raw w a t e r  q u a l i t y .  H o w e v e r  the plant 

recovered within a pi iiod of 10 days to produce normal good 

q u a l i t y  t r e a t e d  w .< t i r . The F-col lform r e s u l t s  are very 

coarse becausi the sj reading plate method was used, but the 

TIC results |i 'vidf a clearer indication of plant operation. 

This test uas ri t < >n' lusive hut. it did serve to indicate 

that the plan hill recover naturally from any abuse it may 

b u f f e r .

St agriat l on t est .

F r o m  2 1 87 t 13 3 87, a p e r i o d  of 12 days, the plant 

.st 1 un.ittei.ii i .  H e  ause of snail leaks at the dissolved 

oxygen taf|iny p ints down the side of the filter, 16 litre 

had ti be a d d e d  to the filter to bring the volume up to the 

hydraulic controlled out let level. This means that, some 35- 

4' lit>ri remained in the body of thi filter. The treated 

w a t e r  uas clear and sweet to the taste. T h e r e  was no 

e v i d e n c e  of dnaerol.it: b a c t e r i a l  a c t i v i t y  or t h e  

c h a r a c t e r i s t i c  smell of h y d r o g e n  s u l p h i d e ,  a l t h o u g h  no 

specific tests were conducted to prove this. The important 

conclusion is that in terms of the subjective assessment of 

t h e  o r d i n a r y  user, the |lant had not s u f f e r e d  any ill 

effect* m i  the stagnation per j ..d ,.nd had i t "y >ne b a ..." .



Charcoal layer TPS reduction

The plant was run for a week af t e r  placing the charcoal 

layer. T h e r e  w.is no a p p a r e n t  effect on the conductivity 

readings - the treated water results r e n a m e d  very close to 

the raw w a f e r  results-. This indicates that finely crushed 

charcoal does not reduce tin- total dissolved solids.



R. FIELD PILOT PLANTS

B.l Lekhema, Winterveld

A family in Lekhema in the Winterveld (30 km North West of 

P r e t o r i a ) ,  whone only water source was a polluted shallow 

well constructed by sinking two 2 1 0 1 drums into the ground, 

w e r e  a p p r oached to establish a drum filter at their home. 

The filter was placed inside the kitchen of the household 

and the wife was instructed how to operate it.

T h e  f i l t e r  was e s t a b l i s h e d  o n  t he 12 D e c e m b e r  1986. 

R e s u l t s  of t In test c o n d u c t e d  at the plant are given in 

Appendlx B 1 .

The r e s u l t s  were positive but not as good as the control 

pilot plant. The full wini reasons are presented for this: 

The e s t a b l i s h m e n t  of t tie "schmut zdecke" was ve r y  slow. 

T h i s  w a s  b e c a u s e  the plant was inside the h o u s e  in a 

position which rereived very little light. The plant should 

be p 1 a ed out of d >rs. Local sand was used which may have 

been dire tly p  i lut' d - it is suggested that a "plug" of 

c h l o r i n e  be p a s s e d  t h r ough the filter to provide initial 

s t e r i l i z a t i o n .  T h i s  c a n  b e  d o n e  w i t h  a h o u s e h o l d  

disinfectant .

Thi i I ant wai nevertheless w- II re eived in thi h Id.

The reservoir was used as a watei st orag< facility and the 

fi Iter was operated when water was needed. The following 

comments were madi :-

The tasti of the water was greatly unproved, 

The water was cooler - (indoor filter).

The test i ng programme was restricted by the remoteness of
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the site. The use of the plant was discontinued in the 

w i nter m o n t h s  because t lu family could not yet sufficient 

waterl

8 . 2 Mafefe continuous flow pilot filter

8.2.1 Introduction

The M a f e f e  district, is situated 1 n the North Eastern 

Drakensberg, k  n< 100 km south-east of P ietersburg. The 

p o p u l a t i o n  c o m p r i s e s  11 5 0 0 p e o p l e  living in 2 7 

v i l l a g e s .  The mining of asbestos, which commenced in 

the area around 1920 and continued until 1965, has had 

a wide ranging effect on the area. Asbestos constitutes 

a ria jur environmental health hazard with some 80\ of 

t h e  p o p u l a t i o n  s u f f e r i n g  f ton s e r i o u s  r e s p i r a t o r y  

a i l m e n t s .

T he removal of a s b e s t o s  from the water is important 

beca u s e ,  a l t h o u g h  a s b e s t o s  p o l l u t e d  wa t e r  does not 

constitute a threat to health if it is drunk, it is a 

pro! 1*;-. when used for washing clothes. When the clothes 

dr y ,  f i b e r s  a r e  r e l e a s e d  into the a t m o s p h e r e  a nd 

lnh a 1e d .

8.2.2 Deslgn

Tht most a p p r o p r i a t e  watej treatment method for this 

area appears to be slow sand filtration. The streams 

are fast tunning m d  carry a heavy iilt load during the 

r a i n j  s e a s o n .  P r e t r e a t  merit w i l l  t h e r e f o r e  be 

ri> essary, using horizontal roughing filters. However, 

b e f o r e  full s c a l e  p l a n t s  c a n  Lie d e s i g n e d  it w a s  

considered necessary to test the methodology with the 

use of a pilot plant .
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