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WWTP’s in South Africa
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Advanced Integrated Waste water
Pond System

B
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Figure 5 An aerial photograph of the 1APS pilot operating at the Belmont Valley WWTP treating
75 ke.d” municipal sewage. The pilot is composed of an AFP: Advanced Facultative Pond,
which is a combination of an |-PD and a primary facultative pond, 2 HRAOPs: High Rate Algae
Oxidation Ponds, 2 ASPs: Advanced Settling Ponds and 2 DEs: Drying Beds. Note the absence
of an MP required for post treatment.
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After selecting an specific consortium of algae a step wise approach was
followed

|ght Light Light
Starter culture 20ml

Algae sp. l g <IO[> <IO[> <1\>A4>

1L flask 7-14 days , 500 ml of algae & media




Motetema WWTW is situated at the small town of
Elias Motsoaledi, Sekhukhune District of the
Limpopo province, South Africa. Due to the lack of
proper WWTW infrastructure and electricity, a series
of ponds are employed at the Motetema WWTW to
treat sewage effluent. The WWTW consist of 12
earth ponds organised in two series of six each
parallel to one another

GIR



Characteristics of the Motetema
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Six ponds are operated at a
time, while the other 6 ponds
are dried to remove sludge.
The pond system is based on

‘'l natural overflow from one

pond to another. The average
total effluent that needs to be
treated by the Motetema
WWTW is ~ 2.5 M/ day
(currently treating 4.1 Ml/d.




Algae bioreactors

Five semi transparent contamers of 5000 Iltres




Algae culturing steps

1) Inoculation time (3 to 4 weeks) of algae in i
the different pond systems depends on GIR
season

2) Algae are stirred manually every 4 days




Algae culturing steps

When are the algae the right colour?
Use colour codes described below

A transparent colour
indicates that alga have
not started to grow yet.

A light green colour
indicates that algae are
starting to grow.

A medium green colour
indicates that algae are
growing well.

A dark / rich green
colour indicates that
algae have reached
maximum growth.

Yellowish / brownish
colour indicates that
algae are starting to die
off. They need
nutrients. Add fertilizer.

Allow algae to grow and
become more green (+ 1 week)

l l Add 1 000 |

Water and 29
& fertilizey 4,
Jo-jo tank

Allow algae to grow and
become more green (+ 1 week)

Allow algae to grow and
become more green (+ 1 week)

Please dose ponds now.




Data analyses

Table : Average selected parameters for monitoring the efficiency of algae for
remediation in Motetema wastewater treatment works (n=5).

REMOVAL EFFICIENCY
PARAMETERS BEFORE (UNFILTERED) m (%)
Pond Pond Pond Pond Pond Pond Pond | Pond Pond Pond Pond Pond | Pond Pond Pond
1 2 3 4 5 6 7 1 2 3 4 5 6 7 5 6 7
Total Nitrogen water (mg/L) 34 30 27 23 58 31 26 47 33 36 36 33 20 18| 431 351 307
Total Organic Carbon (mg/L) 99 61 57 47 181 45 37 117 58 77 67 55 35 31| 696 221 16.4
Total Chemical Oxygen Demand
(mg/L) 378 238 224 157 567 142 103 479 228 276 272 230 92 93 504 35 0
Total Phosphorus (mg/L) 34 30 27 23 58 20 18 4.6 3.2 3.6 33 3.3 3.1 2.8 943 845 84.4
Suspended Solids (mg/L) 229 117 115 65 224 54 76 259 118 76 120 123 82 89
Sulphate as SO, Dissolved (mg/L) 87 89 106 109 71 167 153 210 150 155 159 103 122 117 | 39.7 633 235
Chloride as Cl (mg/L) 60 61 62 60 76 76 74 89 83 82 84 66 6 60 | 13.1 0 18.9
ortho Phosphate as P (mg/L) 007 014 014 11 58 34 2| 15 028 17 18 (i1 044 02D GLO 871 86D
Ammonia as N (mg/L) 20 17 19 18 37 24 27 33 22 21 22 21 20 18 | 43.2 16.6 333
Electrical Conductivity (mS/m) 104 102 102 98 112 100 116 | 132 116 120 115 120 116 94
pH (Lab) (20°C) 8.1 8.1 8.1 8.1 7.8 8.1 8 8 8.3 8 8.7 8.9 8.6 8.2

1) E-coli was reduce in the effluent of Pond 7 within DWS guideline
range: General limit for E co/i WW 1,000/100ml




Pllot stildy 2: Brandwacht
Wastewater Treatment Plant
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Design WWTP

Photobioreactor

Valves

Monitor Algae quality H POI’

I Pond 7 Monitor toxicity &
i i P ph Ml nutrient analysis
Monitor water chemistry & 3an B — nutrient analysis
Algae consortium . H 'ﬁ? .
K . nd
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Monitoring — Chemistry

Parameters Before treatment 2017

Units Dam la Dam2 Dam3 Dam4 Dam5 Dam6 Dam 7
0p43- mg/L 13 15 16 15 15 12 5.4

NH,* mg/L 122 79 43 29 18 8.6 22

60

pH 8.1 8.3 8.4 8.4 8.4 8.4 9.1
Parameters After dosing 2017
Units Dam 1la Dam2 Dam3 Dam4 Dam5 Damb6 Dam 7
OP43' mg/L 20.80 18.70 2.15 1.76 1.92 1.76 2.36

NH,* mg/L 116.00 84.00 80.00 61.00 55.00 33.00 10.00

S0~ mg/L 1000  10.00 0 0 0 0 1
pH 8.38 8.39 7.95 8.17 7.92 8.02 8.08
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E.coli/ 100ml
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Microbial data

Brandwacht Pond 1 -7

Pond 1 Outlet Pond 2 Outlet Pond 3 Outlet Pond 4 Outlet Pond 5 Outlet Pond 6 Outlet Pond 7 Outlet

K 15/03/2017 & 30/03/2017 4 25/04/2017 &30/05/2017 & 29/06/2017
31/08/2017 4 27/09/2017 4 31/10/2017 14 18/01/2018



Removal of algae: Aquaculture

Currently experiments
with the University of
Limpopo are ongoing to
make use of ornamental
fish to reduce algae
biomass in last maturated

CSIR




Flocculation

e Aggregation of algae to @ N
be removed from last pond

 Use of flocculants -
Chitosan & alum

e Biomass was tested for
use as eco-friendly
fertilizer
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Project partner (UNIMA and UB) visit to Brandwacht WWTW,
January 2018
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TECHNICAL DELIVERABLE TECHNICAL DELIVERABLE
REPORT 1 REPORT 2

OPERATIONAL AND TRAINING MANUAL

Programme for Algal-Based Tertiary
Algal-Based Tertiary Treatment in Maturation
Ponds of the Brandwacht Wastewater

Long Term Operational Monitoring

Treatment in Maturation Ponds Of the
Treatment Works

Gi R Brandwacht Wastewater Treatment Works
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