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the overall project included a raw 
water pumpstation at Rosetta, a 
20 Mℓ/d water treatment works, a 

5 Mℓ reservoir in Nottingham, a 12 Mℓ 
reservoir in Bruntville and interconnecting 

pipework. This would feed potable water 
to the neighbouring towns of Nottingham 
Road, Mooi River and Bruntville.

CONSTRUCTION OF THE WATER 
TREATMENT PLANT
In July 2016, Basil Read was awarded the 
contract to build the water treatment 
plant for Umgeni Water, who appointed 
their own Capital Projects Team to 
oversee its design and construction. 

The contract required Basil Read to 
construct a water treatment plant that 
could deliver up to 20 Mℓ of water per 
day in line with the SANS 241 potable 
water requirements.

A great deal of mutual trust was 
required between the contractor and 
engineer to ensure that the project stayed 
within budget and delivered the quality 
and quantity of water that Umgeni 
Water required.
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In 2002 Umgeni Water investigated the construction of a water treatment plant to feed off the Spring Grove Dam 
in Rosetta, KwaZulu-Natal. In 2007, the dam construction was completed and the pipe reticulation phase began. 
This piping was to feed raw water from Spring Grove Dam to the catchment area of Midmar Dam. Thus, the level 
of Midmar Dam could be regulated with water being pumped from Spring Grove Dam.
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The process of producing potable 
water starts with raw water from Spring 
Grove Dam being pumped into a channel, 
where treatment chemicals such as lime 
and coagulant are added. The chemicals 
are stored and supplied from a dry 
chemical building, located alongside the 
channel. The required mixing energy is 
achieved by means of hydraulic jumps 
throughout the channel.

The water then enters the pulsator 
clarifiers, where up to 3 Mℓ of water 
pulsates to flocculate the foreign products 
from the raw water. The clarified water 
then flows by gravity into rapid gravity 
sand filters, using silica sand as filtration 
media to achieve turbidity <0.5 NTU. The 
final stage is the addition of chlorine for 
disinfection, before the potable water is 
stored in an on-site 5 Mℓ water reservoir, 
ready for discharge to the various down-
stream storage reservoirs.

A pumpstation was also constructed 
with two pump sets – one duty pump 
and one standby pump with a capacity of 
836 m3/hr and 556 m3/hr respectively – 
for the Nottingham Road and Bruntville 
communities. Due to the hydraulics of the 
design, 17 000 ℓ and 14 000 ℓ surge tank 
vessels were also installed.

The whole process is controlled via 
a SCADA system, which includes online 
quality monitoring instruments that re-
cord the quality of the water at each stage 
of the process. The waste products from 
the pulsators and filters are routed to the 
sludge treatment facility where the water 
is separated from the solids via a centri-
fuge. The wastewater is then recycled 
into the treatment process to ensure zero 
discharge to the environment. The dried 
solids are stored in storage skips.

CONSTRUCTION TECHNIQUES 
OVERVIEW

Geotechnical
The site for the water treatment plant is 
on the slope of a hill where the drop in 
elevation is 45 m over the 200 m length 
of the site, with a high groundwater table. 
Subsoil drains were installed to deal with 
this groundwater.

The ground was a silty clay with 
a plasticity index averaging 21. It was 
decided that an imported G5 layer of 
between 0.5 m and 1 m thick would need 
to be placed before any loadbearing struc-
ture could be constructed.
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5 mℓ reservoir and chorine plant

Contact tanks under construction
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An underground aquafer was discov-
ered in an isolated portion of the site. 
Friction piles were the only solution to 
carry the building loads.

From a contractor’s perspective, 
moving plant and equipment around the 
site when working on a steep gradient 
with dominant clay surfaces becomes very 
difficult. The expected annual rainfall 
for Rosetta is 1 300 mm with 147 rainy 
days p.a., posing an additional challenge. 
Careful planning was needed to carry 
out all bulk earthworks in the dry season 
and to get the G5 layers in place before 
the rainy season started. It was therefore 
more practical to use two tower cranes on 
rail as opposed to mobile cranes because 
of the slippery clay conditions. The 
benefits of tower cranes were felt when 
placing concrete during the rainy season.

Water-tight concrete structures
The main requirement for the reinforced 
concrete works was to construct water-
tight concrete structures that did not leak. 
The general philosophy was to get the 
basics rights (mix design selection, joint 
preparation, placement and vibration) and 
to further reduce the number of joints 
by the setup of several larger pours in 
key structures.

The mix design included an 80/20 
blend with a water-cement ratio of 0.46 
and a well graded combination of fine 
aggregates. A retarding paste was used 
during placement of horizontal joints, 
followed by pressure spraying the next 
day. The joints were then either reinforced 
with XYPEX Concentrate or a hydrophilic 

water bar, or both, depending on the 
thickness of the wall and the position of 
the joint.

Formwork tie holes through walls 
were also substantially reduced by using 
the bulky NOE Formwork system which 
comes in 2.4 m × 2.4 m panels, requiring 
only four tie holes. The handling of the 
forms was made easy by the two tower 
cranes and the mobile crane setup on site.

One of the more challenging 
structures was the 35 m high, 115 000 ℓ 
capacity elevated water tower that will 
supply processed water to the plant. The 
shaft was constructed in 3.5 m lifts using 
a hand-over-hand technique and custom 
steel shutters.

To construct the conical section at 
the top, a series of prefabricated timber 
wedges were assembled on the floor using 
GT girders and plywood and reassembled 
at the top of the shaft. Through ties were 
used to resist concrete pressure while 
placing by catching a series of hoops 
made of radiused scaffolding tube and 
twin channels. Because of the angle of 
the cone, windows were installed on the 
inside shutter through which concrete 
was placed using a tremie pipe, and 
the windows were closed as the pour 
proceeded upwards.

Domed roofs are always a challenge, 
and for this tower in particular stripping 
out the staging and formwork would 
provide significant restrictions in terms 
of both member sizes and the duration 
needed to strip. The roof was therefore 
precast on the floor next to the tower and 
placed on top of the RC conical water tank 

at completion of the conical section. The 
dome shaped roof was formed using com-
pacted excavation material and covered in 
a steel floated blinding with a specialised 
release agent to provide a suitable finish to 
the roof soffit.

COMPLETION
The project was completed in March 
2021, with a final water quality of 
0.5 NTU being produced. This was a sat-
isfactory achievement, with the civil, me-
chanical and electrical contractors being 
able to fine-tune their skills to address the 
many interface challenges experienced on 
a daily basis.

Sincere thanks must go to the Umgeni 
Water Capital Projects Team and its 
principals who had faith in the contractor 
to complete the project, despite the fact 
that Basil Read went into business rescue 
during the construction phase.

Basil Read was in attendance during 
the one-year defects liability period which 
concluded in March 2022. The backup 
needed to attend to electrical and me-
chanical issues was professionally handled 
by the specialised sub-contracting com-
panies. On 18 March 2022 Umgeni Water 
signed off the Final Approval Certificate – 
a job well done.

CHALLENGES UNIQUE TO THIS PLANT
Rosetta is located in the KwaZulu-Natal 
Midlands which is popular because of 

 Pulsators under construction

Completed elevated water tower
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the sheer beauty of its surroundings. 
The lush green farmlands with the forest 
areas on the higher hills and the sight 
of the Drakensberg Mountains in the 
background attracts many visitors to the 
area. The water treatment plant had to 
blend into these surroundings, so the 
choice of colours for roofs and bricks were 
carefully considered.

Environmental considerations were 
also addressed. The plant was not per-
mitted to discharge any waste whatsoever 
into the surroundings, and to this end 
the dried residual waste from the sludge 
treatment process will be used as fertiliser 
on the surrounding farmlands.

Due to the steep gradient of the site 
on which the plant was constructed, 
stormwater is reticulated into a number of 
retention ponds before being discharged 
into the nearby Mooi River.

The problem of light pollution is a very 
real problem in a factory environment. 
This was addressed by creating shrouds 
above the lights, restricting the light to 
shine downwards only.

The overall effect is that the plant 
illuminates only soft light at night. 

This benefits the birdlife in the area, 
especially the barn owls that habitat that 
part of Rosetta. The design was also suc-
cessful in that the surrounding bed and 
breakfast resorts never complained about 
the lighting.

Another challenge that had to be 
closely managed was the co-ordination and 
interface of other construction projects 
linked to the treatment works. It was 
necessary for these to be completed per 
schedule, so that the distribution reservoirs 
were ready to receive the final product 
when the water treatment plant was ready 
for commissioning. Unfortunately, the 
distribution pipeline project to Bruntville 
did not meet its target date and other 
issues delayed the Nottingham Road con-
nection. This meant that alternate plans 
had to be made during the commissioning 
phase to deal with the volumes of water 
that are produced when the plant is run-
ning. This places pressure on the Umgeni 
Water process team which is restricted 
to producing 1 Mℓ/day in a plant with the 
capacity to produce 20 Mℓ/ day. This will 
be resolved when the Mooi River pipeline 
comes online.

Lastly, the toughest challenge (which 
is not unique to this project) was dealing 
with community unrest and labour issues, 
despite the majority of the labour force 
being employed from local communities. 
The team experienced seven strikes 
during the construction phase of the 
plant, which had an obvious direct impact 
on the completion date.

LESSONS LEARNT 
The lessons learnt are the most important 
part of a project.

It is imperative that labour issues are 
addressed upfront before large teams are 
deployed on site. There must be a strategy 
in place for how to deal with intimidation 
from the surrounding residents, as well 
as a strategy/council in place to deal with 
on-site labour issues in a swift manner 
before management loses control of the 
labour force.

Mutual trust, respect and coop-
eration between employer, engineer and 
contractor goes a long way to delivering 
a project on time and within budget. 
Developing good relationships on site at 
the outset of the project, while complying 
with the contractual conditions of all 
parties involved, contributes to smooth 
operations both on site and off.

Long-term planning becomes a critical 
priority when the project is reliant on 
third party SOEs (non-employer related) 
for commencement and commissioning 
of works.

To deliver another infrastructure pro-
ject, knowing how it will benefit the local 
community and beyond, is always a most 
satisfying conclusion to a project, despite 
any challenges experienced. Gratitude 
must be extended to the valuable people 
who contributed to a strong team of 
skills that all came together to create 
and deliver a highly technological water 
treatment plant. The skills all came from 
local South Africans who go about their 
business every day, working for a better 
future for this country. 

Project team

Employer Umgeni Water

Engineer Umgeni Water

Main contractor (civils) Basil Read

Main sub-contractors (electrical and mechanical) Electron and WPCP 

Key project data

Earthworks 116 915 m³

Concrete 6 778 m³

Formwork 18 576 m²

Reinforcing 509 tons

Structural steelwork 20.6 tons

5 mℓ reservoir under construction


