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_ ~  AIM OF STUDY

* To determine the problems with the existing VFCW
* To recommend remediation on the VFCW

e To monitor the VFCW after remediations



RESEARCH QUESTIONS
1. Is the VFCW performing efficiently?

2. |Is the HLR sufficient?



OBJECTIVES
FULL SCALE
T e To monitor flow distribution onto the VFCW

* To measure effects of evapotranspiration

* To determine nutrient removal efficiency



\/B&CkG{!,OUND OF
STUDY it

. Lhe DEWAT plant is located at Newlands, M
Durban \

* VFCW forms part of a DEWAT polishing
step

* Plant has been operational since 2010
* Property of eThekwini municipality

* Used as a research site by students from

UKZN, DUT and international students

* Designed according to BORDA standards
to treat domestic wastewater from 84

households




WHAT iSA DEWAT
SYSTEM?

'
Historically centralised WWTPs
\ﬁ/ave been used to treat

wastewater

However, population growth
exerts pressure on WWTPs

alternatives like DEWATS are
being used

DEWATS are decentralised

wastewater treatment systems

Advantages of DEWATS

Appropriate for low population

communities
Have less energy requirements

Require less , capital, operational
and transport costs
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| &7
\/ CONSTRUCTED
- WETLANDS

9
* Mimic natural wetlands by
making use of microorganisms,

plants and filter media

* Remove pollutants through
physical, chemical and

biological processes
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~ WHY CONSTRUCTED % {1
C WETLANDS? [0

* Low operational and
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maintenance costs

* High tolerance on load and

flow

* Few impacts on the

environment
* Habitant for organisms

* Aesthetic appearance
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\/V ICAL FLOW CONSTRUCTED WETLANDS

-

° Ar,e intermitt en’rly fed crea ’ring Vertical flow constructed wetlands

(surface flooding, ponding, and gravitational drainage)
aerobic and anaerobic Asration
il
I
|
| .*]g
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conditions

* Water flows vertically down

Sand/gravel
'/l"’- layers
Perforated at . _ :
the bottom e, Efﬂuint

Bed slope ~1%



DTS‘ﬁ!IBUTION SYSTEM




\/ FULL SCALE FLOW CHARACTERISTICS N—
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NH4-N (mg/L)

/ FULL SCALE INFLUENT AND EFFLUENT CONCENTRATIONS
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u \'/Q FULL SCALE MASS BALANCES

o

) P,= 0,006 kg/month Fe= 00008 kg month P, = 0.0048Kg/month
Hl=n.zmmm;mnm ""“ﬁﬁ%’m n.::u.(:ﬁgmonm TR ) e T

P,= 0.000126 kg/month

N; = 0.001 kg/month (1.43% Arundo donax,
(3.1% Arundo donax, 0.77% Cyperus sexangularis)

1.1% Cyperus sexanquiars)




PROBLEMS ASSOCIATED WITH FULL SCALE VFCW

“ ® Inconsistent operation of the siphon
* Poor layout of the distribution pipes
* Incorrect construction of the VFCW outlet sump

* These problems lead to construction of pilot trials and

remediation on the distribution pipes



.’

PILOT SCALE VFCWS

-

e Different media types
* Increased depth

e Controlled influent
distribution

e Outlet flow rate
measurements




-y
- FUTURE WORK

—

* Monitoring of effluent chemical parameters after remediation



SIPHON AND VFCW AFTER REMEDIATION




CONCLUSIONS BEFORE REMEDIATION

VFCW operating under low HLR
Underutilisation of the VFCW bed
Effluent not meeting discharge limits

VFCW acting as a nitrifying bed
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