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⎪ Water and wastewater processing ⎪

In his Tracking Industrial Trends column this month, Gary i. Crawford of Crawford Strategic Consulting 
talks about the precious nature of water and some of the latest steps being taken to protect this 
limited resource.

Water on the mind
Tracking industrial trends

L
ike most students of the brain, I’m 
convinced of the value of drinking 
enough water, although, quite frankly, 
I’m more of a water ‘derivative’ fan.  

A fine wine or beautifully crafted beer have 
much more appeal than H2O. 

During my working life I’ve been lucky 
to consult with several blue-chip clients in 
whose businesses water played a significant 
role, from Rand Water and its large diameter 
spiral-weld pipeline manufacturing facility 
– I recall that its CEO had the delightfully 
appropriate surname of Bath – to SAB which 
at that time used one tenth of its water in 
actual brewing and nine tenths in maintain-
ing sterile conditions. From them I learned 
about reducing waste and correct storage and 
handling of water.  

From a more recent client, I learned the 
value of a ‘natural’ approach to sediment 
control and treatment equipment ‘condition-
ing.’ From my involvement with the stainless 
steel industry, I learned that water authorities 
around the world were losing unprecedented 
volumes of water through leaking pipelines.

In the past week, I’ve come the closest 
I’ve been to living near water. Now, officially 
residents of ‘Harties,’ we availed ourselves 
of ‘Oewerklub’ membership and immedi-
ately went down to the shore to enjoy the vast 
sweep of water and the village of Kosmos nes-

The resilient and invasive water hyacinth weed is again taking over Hartbeespoort Dam.

tled at the foot of the Magaliesberg monocline.
Reality was a little different from what 

was in our mind’s eye. A visual sweep, yes, not 
of water but of dense Water Hyacinth from 
shore to shore!

The scourge of Hartbeespoort – 
Water Hyacinth
Water Hyacinth (Eichhornia crassipes) has 
once again invaded Hartbeespoort Dam. 
This aquatic plant is Africa’s biggest aquatic 
invader. Dense water hyacinth infestations 
impact negatively on sport and recreational 
activities, but are potentially far more serious.

The plant is also widespread throughout 
many waterways in the Western Cape, 
KwaZulu-Natal, Gauteng, Free State and 
Mpumalanga. It is particularly problematic 
along vast stretches of the Vaal River. A na-
tive species in the Amazon Basin, water 
hyacinth was introduced in South Africa as 
an ornamental plant. This plant is regarded 
as the world’s worst waterweed by the IUNC 
(World Conservation Union) and GISP (Global 
Invasive Species Programme).

Water hyacinth forms floating mats on top 
of the water, clogging waterways and killing 
indigenous species by cutting off the sunlight 
and oxygen.

By July this year 600  ha of the Hart
beespoort Dam, 30% of the dam’s surface of 

2 060 ha, was covered with this invader. The 
Hartbeespoort Dam area is, second to the 
Cape Town Waterfront, the most popular 
tourist destination in South Africa. Forgetting 
for a moment those who depend on the water 
source for farming, industrial and domestic 
use, the infestation has a very real negative 
impact on the local tourist industry and hence 
the micro-economy of the area. 

For a decade the Department of Water and 
Sanitation ran a programme to keep the hya-
cinth and algae at bay on the dam. However, 
the Department terminated this successful 
programme. 

The Department’s Metsi a Me project was 
a biological remediation programme called 
the Hartbeespoort Dam Integrated Biological 
Remediation Programme (HDRP). The ap-
proach was basically to remove the bad things 
present in excess –algae, hyacinths, undesired 
fish species, litter and debris   – restore natural 
filters via wetlands and regulate water use.

From a public meeting on 18 April 2016 
it became clear that most of the 19 projects 
had been stopped and that the creation of a 
Resource Management Agency combining 
public and private stakeholders was needed. 
It also became clear that the meeting covered 
a very broad range of subjects, including the 
allocating of foreshore management leases 
to private parties.

At that stage it was envisaged that the 
proposed water hyacinth control programme 
could include the following components: 
• Chemical Control: A chemical (or herbi-

cidal) control component where the bulk 
of the hyacinth biomass would be treated 
with a suitable herbicide. 

• Biological Control: A biological compo-
nent where bio-agent reservations will be 
demarcated for control of hyacinth with 
their natural biological enemies, such as 
beetles and mites.

• Mechanical Control: The mechanical 
control programme at the dam wall could 
be re-activated and maintained to remove 
biomass drifting towards the sluices.

• Physical Control: the removal of water 
hyacinth by hand from the shoreline 
around the reservoir, which would provide 
work for unskilled labourers.

In its contemplation of chemical control it 
is apparent that the Department wanted to 

be seen by the public as ‘doing something’ to 
get rid of the water hyacinth problem. But 
little thought had been given to the problem 
it would create by ‘dumping’ an enormous 
biomass to rot on the dam floor?

To me, we should be viewing water hya-
cinth as a usable input material rather than 
just waste.

In many countries people have been able 
to find useful applications for the plant. 
Composed of more than 95% water, it has a 
fibrous tissue and a high energy and protein 
content, which can be used for a variety of 
useful applications. 

For paper in Bangladesh, for example, ex-
periments have shown that when the fibre is 
blended with waste paper or jute the resulting 
paper is good. Similar papermaking projects 
have been successful in the Philippines, 
Indonesia, and India. Another related ap-
plication of water hyacinth is the production 
of fibreboard for a variety of uses such as 
dry-walling, ceilings and bitumised board for 
roofing. The stalk from the plant can also be 
shredded lengthways to expose the fibres. 
After being left to dry for several days, these 
fibres are ideal for making yarn and rope.

From a fuel perspective, charcoal briquet-
ting of charcoal dust following pyrolysis has 
been proposed in Kenya to deal with the rap-
idly expanding carpets of water hyacinth on 
Lake Victoria. And in India, biogas in quantities 
of up to 4 000 litres of gas per tonne of semi 
dried water hyacinth have been produced 
with a methane content of up to 64%. 

Animal feed studies have also shown that 
the nutrients in water hyacinth are available 
to ruminant mammals such as cows and in 
Southeast Asia, some other domestic animals 
are fed rations containing water hyacinth. In 
China pig farmers boil chopped water hya-
cinth with vegetable waste, rice bran, copra 
cake and salt to make a suitable feed and 
in Malaysia fresh water hyacinth is cooked 
with rice bran and fishmeal and mixed with 
copra meal as feed for pigs, ducks and pond-
farmed fish.

Water hyacinth is also used on farmland 
as green manure or compost, either ploughed 
into the ground or used as mulch. Mixed with 
ash, soil and some animal manure, the mixture 

can be left in piles to compost. Particularly 
in the warmer climate of tropical countries, 
this process accelerates and a rich pathogen 
free compost is produced that can be applied 
directly to the soil. 

So think Department, think! 

Water wastage: stainless steel to the 
rescue
While consulting with Rand Water, I discov-
ered that approximately half of all water 
supplied to municipalities did not reach the 
ultimate consumer. Local authorities could 
invoice for only half of the water they had 
purchased. No wonder so many were ‘crying 
poverty.’

It is believed that approximately one third 
of treated water is lost to leaking pipes and 
that more than 90% of the leaks are in the 
small diameter service pipes connecting to 
users’ water meters. These leaks are difficult 
to detect because they don’t register on the 
meter and water loss is relatively low. So leaks 
can go undetected for years.

According to an article in the current issue 
of Stainless Steel magazine, approximately 
40% of Johannesburg’s supply is non-revenue 
water, with a value of R1.1-billion per year, 
of which more than 70% is lost through pipe 
leaks.

High density polyethylene (HDPE) is 
the material of choice for water pipes. The 
International Stainless Steel Forum (ISSF), 
however, states that HDPE is not the best 
solution as its lifespan can be as low as 20 
years. With stainless steel, a lifespan of at 
least 60 years can be anticipated.

This year the ISSF launched an initiative 
to use stainless steel water pipes. From three 
case studies, it presented conclusive evidence 
that stainless steel is the best material when 
taking both economic and environmental 
considerations into account.

Tokyo started investigating a solution to 
its dwindling water supply in the 70s and be-
tween 1980 and 2012 it replaced all service 

pipes with stainless steel pipes – some being 
corrugated pipes. From a water loss of 17% in 
1980, losses were reduced to 2.0% by 2012.

The results speak for themselves.

The natural approach, take one and 
call me in the morning
A recent survey of wastewater treatment 
plants in Gauteng showed that 43% of its 
84 plants are operating at capacities higher 
than those for which they were designed. This 
precarious situation is made more dangerous 
by the substantial sludge build-up occurring in 
virtually every area of South Africa’s waste-
water treatment systems.

Current sludge removal methods are 
time-consuming and expensive in the case 
of mechanical removal, and ineffective in the 
case of treatment with inorganic additives 
and chlorine. In any event, most of South 
Africa’s dams and waterways now have unac-
ceptably high levels of coliforms, which poses 
medical risks.

There is a single tablet-based product 
that can eliminate bottom sludge. Through 
bacterial and aerobic action, it oxygenates 
water; neutralises pH; reduces coliform 
levels; prevents corrosion of metal, concrete 
and pumping equipment; and reduces the 
need for frequent clearing of water pumps 
and lift stations.

Sounds like snake oil? It did to me too, until 
I saw it at work.

The reduction of solids increases the 
ability to handle more incoming wastewater 
and in so doing restores the sewage plant to 
operational efficiency, further extending its 
active life span. 

The secret lies in the 16 different bacteria 
used to dissolve sludge. Worth looking up? 
The product is available in several countries, 
including South Africa, under the brand name, 
Eco-Tabs.

Well, I think that’s enough water for now. 
I’m going to pour myself a Scotch and check 
whose winning in the water hyacinth war. q

In many countries people have been able to find useful applications for 
the plant. Composed of more than 95% water, it has a fibrous tissue and 
a high energy and protein content, which can be used for a variety of 
useful applications.


