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= BACKGROUND (1)

e The Hartebeespoort Dam was completed in 1923 and further raised
In 1969.

e The dam is mainly used for agriculture, recreation and domestic use

e Since the late 1960s, the dam has become increasingly eutrophic,
due to rapid urbanization that has lead to increased runoff, erosion,
sedimentation and solid waste entering the dam annually

e  Some of the risk elements that impact on the dam are:
The discharges emanating from upstream of the dam from the 10 the municipal
Wastewater Treatment Works (WWTWSs)
Discharges from collapsing infrastructure at municipal level
The surrounding informal settlements from the 6 Municipalities
On-site wastewater treatment facilities (Package Plants)
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BACKGROUND (2)

To address the risks, in 2006 the DWS joined forces with Provincial and
local Government as well as local residents to find the most
sustainable short & long term solutions

Launched Integrated Biological Remediation Programme [HDRP], also
referred to as the “HartiesMetsi a Me”

The main aim of the HartiesMetsi a Me project was to ensure that
DWS meets its objective of achieving a desired state for the increasing
trophic levels of the Hartbeespoort Dam.

The project was paused at the end of March 2016, just before
Implementation of phase IlI

DWS is in process reinstate the HDRP through a different institutional
model to include corporate and private support.
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Problem Statement (1) : Upstream Catchment

Storm water, litter and debris, erosion & sedimentation
720+ mega litres of purified sewage per day

450+ tons of phosphate per annum

Shrinking wetlands

Rivers — depleted riparian vegetation & in-stream habitat

Problem Statement (2) : Hartbeespoort Dam

Nutrient build up with depleting biological filters

Dominated by exotic invasive water plants — Hyacinths,
Salvinia and increased algae blooms after storm events
Dominated by undesited & exotic fish: carp, catfish & canary
kurper > 70%
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Storm water, litter and debris, erosion &
sedimentation
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@® Toxic algal blooms

Exotic water plants - Hyacinths




Hbp dam catchment: WWTW’s discharges
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m@'ﬁmoglcai Remediation
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Biological Remediation conceptualisation 2001

Development of remediation plan 2003 - 2005
2 Main reports

* Action plan (volumes 1 & 2) 2004

* Fish community study HBPD 2005
Publish plan —= NW: Env Man Series 5 2005

DWA appoint RW implementing agent p0[0]3

DG DWA instruct fast tracking 2007
Programme inception: 2007 — 2008
1t Phase BP dev. & implementation 2007-2012

2"d & 3'd Phase BP dev. & Implementation: 2012 - 2016
(Full scale implementation & extension
to other dams A
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Overall to sustainability

Implement IWRM principles in catchment to enhance: Growth,
Development and Work creation

Determine, optimise & manage physical and biological
conditions in dams and catchment to

through more efficient nutrient balance to ensure reduction of:
 Reduce Eutrophication (Algae blooms) & Nutrient load

e Exotic and invasive species (Hyacinth and alien vegetation)
 Reduce opportunistic sediment feeding fish population
Conserve, manage and remediate ...

 Shoreline and establish artificial Floating Wetlands
 Wetlands, river banks and in-stream habitats in the
catchment
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Desertification Presentation 20 Nov 2013 .pptx

objectives (HDRP test case)
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Physical measures (dam basin)

 Biomass removal (algae and hyacinths), surface and bottom
e Litter and debris

Biological Measures (dam basin)

 Biomass Establishment (shoreline = riparian & in-stream)
* Floating Wetlands
 Food web restructuring (fish harvesting)

Nutrient load reduction: (catchment)
 Sediment management (internal & external)
* Target PO, in catchment
* Reduction at source — urine diversion & detergents
* Direct re-use of treated sewage effluent
* Resource protection, land management, compliance &
enforcement (Integrated Water Use Licenses)
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Diversity function as nutrient trap / filtration
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Absence of diversity — ultimately results in

hypertrophic water resources
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Biomass Removal

Prioritised areas
. Dam wall - 1
e Crocodile River Inlet - 2

 Magalies River — 3

* Leeuwenspruit inlet- 4

Removal of
* Algae & hyacinth
e Debris & litter
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-Establishing shoreline vegetation

Filtration berm
high water mark
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/ undesired fish species

Desired
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350 tons p/ais
Equal to R12 million p/a
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Hartbeespoort Dam Total Phosphate (TP) Distribution
" (tons per annum) -

15 - 20 tP/a 350 - 450 tP/a
(40 - 60% Dissolved P)
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Dam Wall 6.5 km

. Consolidate & Settled Sediments (~7 500 - 9 500 tp)




Sediment Zones

- ‘ - .
7 e 3&’ ! - % toEland & Hemic mines
g quwwrmne AR % :
. R Ly - Ttost canal | ﬁutcm
lo l.u'\l!in]rinoﬂ; . » ‘. o'y o "% W :

Dam WalhZone

LEQEH;\D: - =i
.‘—'\ -y |
- o ‘““ﬁn’ﬁbnh’(&ﬂy Layer) ‘
“0 1 Priority S 0B
B Priority }",.% i
B i Priority | S =
e A 4 L Rocky bed zone |
Ll Y 20he—__
podr ——
¥ i
. +S
B i :\‘.Q,',ﬁr “
5 \z’ s
. “‘:
BIGFARMS !
‘ .
o 2
b e
i ‘“ _‘..1
‘(Os'“‘ ] " iy ‘,‘/’:‘;‘"i’ i \
3‘9”“"6 2 .ﬁ“w“ diepo p ’
) Saggthe 10F - » -
A w Image © 2008 DigitalGlobe .

/ ;’g o e ore \ A
2 . , a _' - o SCHO.
S, AT ety

N
e 5 N
> ¢ \
vl -
<+ >
.
Y
« e >
-

- water & sanitation

Department:
Water and Sanitation
REPUBLIC OF SOUTH AFRICA

Hart:es mets: a me

ed Biolc sdiation Proc

A(ll\‘J!

‘aimme

RAND WATER



The of the Flood Zone (Roos se Oord)

Sediments in flood zone
before the excavation
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Scenario |
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Phace  Growth & Development Phasel

Dam : Integrated
Basin _ Catchment
Remediation Work creation Management
(7 7
Biomass Food-web
Establishment Restructuring

Sediment Management

N
Land Management: OBPs "
Storm water management & erosion control @ 3 S
Wetland & aquatic ecosystems: diversity g =
Waste minimisation & recycling: urine diversion > '§
Water demand management % <
Discharge standards g Eo I
Monitoring & information management g g

Waste discharge charge system
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Technical Teams within a brgder environment

Role players V4 N Functions

Political Arena
/4

Hartbeespoort Intergovernmental Steering

Committee (HDSC)

National / Regional

Departmental Support

Harties Dam basin

Hartbeespoort Dam Forum &

. Neighbourin
Technical Task Team g £

Environment

Neighbouring
Environment




Summary of Remediation Plan
Main issues identified & interventions

1) Water quality management - point and non-point sources — Land
Management Practices, Enforcement & WDCS

2) Fisheries management - Foodweb restructuring & diversity
3) Balance reservoir ecosystems - Shoreline & Floating Wetlands

4) Recreational Activity Control & Boating regulations — Resource
Management Plan (RMP)

5) Recreational access opportunities — Local Rules

6) Ecologically valuable areas & land management - RIVIP
7) On-going monitoring — Integrated monitoring program
8) Intergovernmental liaison — HDSC / Inter Gov. Forum

9) Public awareness & education programs — Communication
Centre (ICC)
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Destructed shoreline replaced with floating wetlands




S o S N ;
\ e MO%B@WQLUR D@m WC-ﬁ# 1S
‘s From water desert to divers




" Hartbeespoort Dam Test Case; ™
From water desert to diversity

'(".M\ X

’ ; | Mar"&h»2009 Since 2009
l [ .
Algae contained by boom Curled-leaved pondweed

Septembér. 2010 S .9. September 2010

@ﬂ@ar Wait@rr' with plant succession

Clearwater plants &
filamentous algae

Better filters & food for fish ~ %% ‘ group in deeper water

Strands of filamentous algae with fennel-leaved pondweed



Hartbeespoort Test Case:
from water desert to diversity

Cﬂ@ar water with plant succession: Kurperoord
06/21/2011



Collective outcome of Hartbeespoort dam
Integrated |D)um, oﬂ! reme |at|@ programme Overall
biodiversity increase

% SmaII Fish

Water Grass
(Curly-leaved
pondweed)




| JobCreation Targets and Outcomes

Persons employed m

Fisheries SMME

Shoreline & Floating Wetlands 23 35
Algae, Hyacinth, Litter & Debris Removal & Treatment 90
Vermiculture composting 10

Temporary Hartbeespoort dam - 30
(2008/9) Roodeplaat dam
(2010/12) Community Works Program

Aquaculture & River Rangers
Information Communication Centre & Admin
Sediment Removal & Management

Total (excluding positive spinoffs for local economy)
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* Holistic approach to Conserve Water and Safe the Environment
=> “Big Five”

 Extend conservation of diversity to extensive remediation of
depleted and distorted land and environment. Improved Diversity
-> Increase Biological resilience

* Improved land management practices (IWRM) to incorporate anti-
Desertification principals for Agriculture, Urbanisation, Mining
and Industry
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