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EXECUTIVE SUMMARY

1. Study overview

This study, commissioned by the Provincial Disaster Management CentreQ[C) of the Western
Cape,seeksto provide a comprehensive review and analysis of the Western Cape drought
disasterthat affectedthe Eden and Central Karoo Districts between 2009 and 2011

Specifically, the research team was required to:

1 conduct a comprehensive posevent study ard analysis of the January 2009anuary 2011
Western Capealrought

| produce a comprehensive written report reporting the findings of the study, including
examination of technical and engineering interventios that alleviated its severity

1 identify further re search gaps and opportunitiedor studies on droughts, floods and water
security, that could be incorporated into a Syear strategic drought management plan.

AEEO OAOAAOAE xAO AEOAAOAA AT A COEAAA AU OEA 0%-
the leadership of the Deputy Director, Recovery. As with previous successful pastent studies,

the research team worked closely with the PDMC to formulate a Project Steering Committee and

to finalise the research methodology. During the course of the projecSU/DIMP met regularly

with the Project Steering Committee to ensure satisfactory progress monitoring and to

timeously address implementation concerns.

2. Methods Used

Although the study terms of reference specifically refer to a twgear drought (from January
2009-January 2011), the research team was required to extend the tinfeame back to 2007.
This was due to evidence gathered from meteorological data and field research which indicated
that proximal drought-risk factors could be traced as early as Nember 2007.

The spatial and temporal scales of the drought, along with its diverse rural and urban impacts
necessitated a complex research methodology. The research team acknowledged the importance

of an approach that was sufficiently robust to accommoda both quantitative measures of

OAET £ZA1 1 AAEEAEO AO AEOOOEAGI TAG AOITI KA AIA EAIAT O AONMGA
time. Therefore the resulting methodology incorporated a wide range of data sources, as well as
gualitative and quantitative research methods.

The research process involved complex dathandling owing to the disparate datasets provided

by six municipalities and two provincial departments. To address the need for idepth local

analysis OEA OAOAAOAE OAAI rAdahbdolBd for thiee DcIfids.CBRdcitkcally, OE O A 6
the towns of George, Beaufort West and Uniondale were identified as sentinel sites for differing

drought exposures and impacts. Respectively located in the southern, northern and eastern

areas identified asdrought-affected, each represented a different livelihood zone and drought

risk profile. A more detailed examination of rainfall, water consumption and risk management
measures was undertaken for each site.

An extensive process was undertaken to collectompile and integrate the indirectand direct
impacts that were identified as droughtassociated. This was undertaken through uperson and
telephonic interviews, as well as through the detailed review of drought reports provided by
government and nongovenmental informants. Although the research team compiled numerous



anecdotal reports of hardship and loss consolidated information on livestock losses or
diminished crop yields was regrettably, difficult to source.

All farms that were allocated agriculturalrelief were gecoreferenced to municipal scale to show
the spatial distribution of assistance for agriculture between 2009 and 2011.

Primary data were collected through semistructured interviews, and focus group discussions in
the affected areas. Altogetér, this involved more than 80 interviews and discussions in the field
followed by telephone calls to a diverse range of stakeholders. In this wagausal chains of
impact became evident, providing deeper insights and clearly illustrating the
interconnectedness of impacts and the knockon consequences of the water crisis over time and
space.This was illustrated by the livelihood impacts sustained by seasonal farm workers who,
due to reduced labour needs in droughtffected orchards, moved to towns, sedkg casual work
and food relief (refer Glossary andSection 6.7)

3. Study Conclusions

3.1 Aperiod of extreme dryness, with sustained low rainfall for +/ - two years

The period 20082011 was reflected in exacting meteorological, hydrological and agricultural
drought conditions across the Eden and Central Karoo District Municipalities. These were
evidenced by measurable reductionsni rainfall, stream flow, groundvater levels and vegetation
cover. These reductions were also not limited to a single annual cyclendaspanned at least two
to three years. Unfortunately, the drought coincided with the global economic recession, whose
impacts were most intense in 2008 and 2009, and which constrained the range of options
available to manage the drought and its consequees.

Despite the duresssustained in the course of 2002011, the research team identified
remarkable accomplishments achieved in the course of thalrought response operation
However, the drought also revealednumerous deficiencies in water resource manageent,
highlighting gaps to be addressed.

3.2 An impressive response by stakeholders - despite late detection of declining water
availability

The 20092011 drought emergency generated a huge, complex operation by civil society,
national, provincial and localgovernments that spanned two district municipalities and that
secured R572m for wide-ranging relief activities. It was also supported by five separate local
disaster declarations

The effectiveness of the responsto the drought was enabled through the emblishment of two
multi -stakeholder mechanisms as well as the availability of experienced disaster management
expertise at district and provincial centres. Similarly, the involvement of competent personnel in
technical departments at provincial and munigpal levels was essential, along with access to
updated monthly climate, agricultural and water risk management information for timely
decisionrmaking. The development and application of a water crisis risk rating mechanisim
2009 was central to the effeciveness of the drought emergency response over time and across
multiple municipalities.

The Provincial Department of Agriculture supported drought-stressed farmers, in cooperation

with Agri-SA, and secured R 76.9m for relidfinfortunately, due to the latefinalization of $ ! & & 6 O
Framework for Drought Aid on 23 December 2010, thdirst phase of fodder relief did not
commenceuntil February 2011.

At the time this drought study was concluding(May 2012), R 26.9m had been expended,
primarily for fodder relief, although not all recipients approved for relief assistance had
redeemed their allocated vouchers



3.3 A costly response, exceeding R 500 million

The 2009-2011 operation resulted in R 572.04mbeing allocated for drought response. Of this,

R 495.0m(86.5%) was directed to improving urban water supply infrastructure, while R 76.9m

(13.44%) was allocated for agricultural relief. Altogether, the National Treasury provided

R 287.2m, or 58.0% of all funding for municipal water supply infrastructure This was
complemented by municipal cefunding, estimated cumulatively to be R 89.3m (18% of total

Al 6068 0AOOI 3180 Ai 1 OOEAOOETT AAAAA A EOOOEAOD
for Mossel Bay. Smaller amounts from the Regional Bulk Habtructure and Municipal
Infrastructure Grants totalled R 24.2m, while the Eden District Municipality contributed R 1.8 m,

primarily for awareness raising.

Although Mossel Bay received the largest National Treasury allocation for all municipalities
(R 108.5m), Hessequa farmers were allocated the highest amount of agricultural assistance
(R 14.3m).

While the allocation of substantial funding (R 495.0m) to expand urban water infrastructure
addressed urgent water supply imperatives, this contragd sharply with the very modest
financial support released for agricultural risk management (R 76.9m). In Box below, an

experienced water engineer question the disparity in the funding allocation, and contrasts the
availability of skilled expertise avalable for agricultural risk management, with that in welt

resourced municipalities.

Disparity in Capital Funding

0The drought converted to official di saster
for municipalities.This was essentially a capital contribution to thettiadl(W&Water and Domestic Water (
sectors.Contrary to this, no capital investment was released for agricultural feetregonstruction of
infrastructure to aid and augment the assured yield of irrigation watgrdtmrage of water from peds of
abundance in dams.

Disparity in resources

The drought disaster situation also highlighted the lack of resources in the agricultural sector and thg
of resources on the other hand located in municipalitiesseven municipalities inxed were all supporte|
by a dedicated salaried team of technical people able to understand and tiverltriithcies of financing
and could also depend on professional financial support within the municiphigiegs not the situatio
with agrialture, where undstaffed, underesourced efforts tried to source desperately needed Tined
result was a disparity in investment in capital projects for Domestic/Industrial Water Use compat
Agricultural Water Use. The limited funding adrapional required fodder will not alleviate future dro
imposed hardshigsthis contrary to the urban sector which can now rest assured that sufficient su
sources have been developed.

Disparity in Benefits attained

The drought disaster resdltin capital works being done in haste and under pressure to relieve espec
shortages in towns. This resulted in a number of projects which, in retrospect, could have been mor
if more thinking time was allowedl.typical example ke clearing of invasive alien vegetation in the Kar
area where a smaller investment would have resulted in sustainable jobs, immediate guaranteed wa
environmental benefits compared to a substantial investment in a desalinatioh plaitedvitvater, capitd
being exported and severe maintenance costo.

Source: Gorra Water and WCDo

Box 1: Balancing municipal and agricultural allocation of resources for drought response Z an
AobAOEAT AAA AT CET AAO6O PAOODPAAOEOA
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3.4 Active engagement by municipalities, the Department of Water Affairs and
Department of Agriculture were central to effective response

3.4.1 The crucial role of engaged municipalities

Focused municipal response to the drought emergency resulted in numerous achievements.
Impressive reductions in municipal water demand inparticular were achieved between April
2008 and October 2010, with daily water consumption reportedly declining by a staggering 41%
for Bitou, George, Mossel Bay, Knysna, Oudtshoorn and Hessequa Municipalities this period.
Such reductions were achieved through docused suite of interventions, including increased
tariffs, water restrictions, repairs to leaking infrastructure and intensive public awareness
campaigns.

In addition, energetic efforts by district and municipd engineers ensured a remarkablyrapid
temporary expansion of local water supplies. These were measurably refled by the expansion
of groundwater supplies, as well as the establishment of reclamation, wasteater treatment
and desalinationplants, supplemented by increased river abstraction (in George, specifically).

It was, however, the extraordinary ac[]iqvqrrleqts in water conservation demand management
rating report). This was becaus¢he majority of additional water supply projects did not come
on-line until late 2010-2011, after the drought had broken

3.4.2 Essential engagement by the Department of Water Affairs

The Department of Water Affairs DWA) played a crucial role inco-facilitating and coordinating

emergency meetings, liaising with Provincial and National Treasury, as well as the Development

Bank of Southern Africa (DBSA). It was also instrumental in facilitating the disaster declarations

and £l O DPOI OEAEBC OOBAT HO O | 01 EAEPAI EOEAO AT A 1 ¢
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MEC for Local Government, as well as the Premier and Provincial Cabinet.

The DWA also took the lead in the process of irgasing abstraction from groundvater

resources. This support from the Groundwater Section of DWA was widanging, and included

technical guidance, engagement in mukstakeholder processes, and facilitation of
legal/administrative/regulatory processes.

3.4.3 The protective role of agricultural relief

2,434 farms were approved for fodder relief bythe Provincial Department of Agriculture
located primarily in the Eden District, with more than 900 farms in Hessega alone, allocated
fodder relief vouchers. Unexpectedlyjn the first phase of the agricultural relief programme,
fodder relief vouchers were not redeemed fod09 farms, notably in Kannaland, Oudtshoorn and
the Eden DMA. Furthermore, 40% of these were srhascale livestock farmers with undiversified
livelihoods, many of whom were located in areas with limited access to water and unable to
cross-fund their proportion of the fodder allocation from other income sources or cash reserves.

3.5 Drought severity amplified by risk drivers

Consistent with prevailing studies on drought and water scarcity elsewhere in the world, the
severity of the 20092011 Eden and Central Karoo drought was amplified by interacting risk
drivers that had progressively escalated the isk of a widespread water shortage. These
included greatly increased water consumptionprior to the onset of meteorological drought
conditions, bah in agriculture and in rapidly growing coastal towns Prior to the drought
emergency, such conditions had been accompanied neither by rigorous water demand



management, nor systematic investment in water infrastructure andin some municipalities)

the requisite technical capacity required tomanagewater supplies sustainably.Water resource
development hadnot kept pace withrising demand. Theserisks were further exacerbated by a

lack of systematic drought risk management planning especially where this applies to urban

settings. Specifically, theravasno unifori AAZET EOET 1 1 /thédefaCconp@En®é h 11 O
indicators that would have allowed for early signal detection and possible early actioRrior to

the drought emergency, ndndicator-linked contingency plans exiséd that would have enabled

AT AAOI EAOREIOH AIOCDA 80 AA @BIATAC A

Climate vaiability and changing weather conditions were also widely noted as a key risk drivers

by those interviewed. Farmers and others stressed the difficulties in managing the impacts of

OEA -GYOMA xAAGEAO AT A OAOEAAIT A OAEdédneEAduling &veOA OT Oh
storms in the region exacerbating the effects of exposure to later periods of reduced rainfafor
instance,farm dams destroyed by earlier floods remained unrepaired and could not provide the

necessary buffer to help tide farners through the later drought.

3.6 Wide-ranging impacts reported, but poor documentation and records

Although field research and findings from extensive interviews and document review indicated a

broad suite of drought impacts, it was seldom possible to attrilite reported agricultural losses

AoAl OOEOGAT U O AOT OCEO AT 1T AEOQOEI 108 4EEO xAO AOA
the global economic recession, the associated local economic downturn and other environmental

factors.

All livestock farmers interviewed noted the destructive influences of pest animals and livestock

diseases. Specifically, they underlined that jackals and Ilynx posed more significant and
consistent causes of small livestock loss than droughHEarmers also stressed the seriousnesef

livestock diseases such as Rift Valley Fever, whitihey noted after the heavy rains following a

drought.) © xAO AAUTT A OEA OOOAUGO OAIT PA O EIT OAOGOEC
pest animals, although jackabssociated livestock losses weralso reported in the severe 1930s

droughts (Vogel pers comm.).

The lack of documentation on stocking levels during the coursef the drought made it
impossible to differentiate the severity of livestock losses by location, type of farming, exposure
to reduced ground and surface water supplies, or relative coverage through fodder relief.
Similarly, although the research team pursued multiple avenues to establish the scale of the
social impacts, none of the various relief NGOs and organisations interviewedas able to
corroborate its observations with quantitative data.

There was evidence of enormous initiative taken by diverse stakieolder groups to minimise the

AOT OCEO8 O AEEAADOO8 4EAOA @piding Arhunddsddr Bourded aAcE OE A OA |
small businessesinstalling on-site water storage tanksto the reprioritisation of budget lines by

proactive municipalities. Access to capital to finance droughmhinimising interventions

constituted a crucial enabler, with evidence of many private enterpriseself-funding strategies

to reduce losses (often at great personal cost, and, in the case of bbmde drilling, with no

guarantees of successful return on investment).

Poor, rural households whose livelihoods depended (directly or indirectly) on agricultte came
under particular pressure. There were clear instances (e.g. in Haarlem) where socioeconomic
vulnerability was compounded by insufficient access to water (for irrigation and livestock) and
was amplified by poor access to fodder and livestock inocuten. Similarly, farm worker
livelihoods became increasingly precarious dugfirst, to a contraction in agicultural labour
requirements and, second,by lack of access to formal social protection and social relief.



4  Summing-up of key gaps identified
4.1 Operational gaps related to Provincial and District Disaster Management Centres

1 Limited discernment of drought onset and impending water scarcity ~ (across multiple A
stakeET 1 AAO CcOI 6p0Qqh AlTT¢C xEOE AAZETEOEIT AI
classificationAT A AAAT AOAOET 1 68 DAl B AAAIAER EOEADA | ¥&

1 Limited application of the Standardised Precipitation Index ( SPI) values to specific
municipal jurisdictions that may have delayedexcluded assistance for areas that were
meteorologically drought-affected z £ O© ET OOAT AA 11T AAT EOEAO ET ¢
areas (.e.Swellendam, Overberg District Municipality)that shared borders with drought
declared municipalities.

f  Lack of functioningi AOGAT OT 11T CEAAT AOT D8EwichsaWDdddsed OUOO
the NDMC / PDMC / DDMCs of advancing/accumulating rainfall deficitsd. quarterly SPI
maps overlaid with municipal boundaries), combined with forecast conditions and
interpret ations by experienced personnel.

1 Lack of water risk r ating/monitoring system and inclusion of these assessments in
quarterly reports to PDMC/DDMCs that would have identified escalating water supply
risks beforethese reached critical levels

1 No contingency plans exist ed for managing advancing urban water sh ortages in
areas exposed to erratic rainfall (althoughGeorge, Bitou and Mossel Bay have now
generated drought management strategies after thei2009-2011 experience).

1 Lack ofmonthly/quarterly PDMC drought progress monitoring templates that would
have erabled wide-area monitoring over time z nor project monitoring/summative
reporting processes for reconciling funds secured from National Treasury against actual
deliverables (despite excellent meeting reports and administrative reports on activating
funding).

T 3AOEI OO OEI OOAT T ET ¢cO ET OEA xAOAO OAAOI O OEAO
ageing municipal water distribution infrastructure, unaccountedfor water losses, and
limited water management capability.

4.2 Sector-specific difficulties i n agriculture and social developm ent

4.2.1 Agriculture

4EA 7AO00A0T #APA 001 OET AAGO AT i bl A@-ba&igeaOl OO0AI
disasters, veterinary diseases and wildires) calls for urgent expansion of the Provincial
Departmenti £ ! COEAOI OO0OAS8 O OEOE | ATghdldiie Ads Gustdined AAE QU ¢
the highest lossesin every major weatherrelated disaster within the Province. This has
generated heavy technical and support requirements for the Provincial Department, whes

staffing has not kept pace with rising demand.
4.2.2 Social Development

Inadequate mechanisms for assessing social relief nee@specially of farm workers, resulted in
unexpectedly low numbers of households receiving assistance for only three monthsowkver,
field research indicated clear evidence of considerable hardship in this instance that far



exceeded the scale of social relief provided. This was part due to deficits in agricultural
support for commercial farmers and smaliscale farmers, whichwere amplified by the economic
downturn. The scale of contraction in agriculture and its knoclon consequences to farm labour
between the first quarters of 2010 aml 2011 were measurably reflected inthe loss of 51,000
agricultural jobs (Statistics SA, 2011

Although it is not possible to attribute agricultural job losses specifically to drought or
ATTAEOCETTO 1T&£ AATTTTIEA AOOAOGO T O 1T OEAO EAAOQI 0O
agricultural labour force shrank by 29.7%, from 172,000 to 121,000 job between January

March 2010 and JanuaryMarch 2011 (Statistics SA, 2011).

4.3 Recommendations

4.3.1 Recommendations applicable to the Provincial Disaster Management Centre

1 In consultation with relevant stake-holders, develop uniform drought definitio ns linked
to:
- unambiguous meteorological drought monitoring indicators (including SPI values)

- quarterly water supply risk monitoring indicators
- municipal drought and/or escalating water scarcity contingency plans.

1 Incorporate spatially -represented meteo rological drought indicators in identifying
drought-affected municipalities to avoid excluding towns that may be affected buall
outside the disasterdeclared areas (this especially applies to small towns in
transboundaryAOT OCEO OOOAT &&y@d have tHe fesodrc2$ to ©Ipdhnd).

1 Strengthendrought early warning and response capabilities  by:

- consulting with the Department of Agriculture and AgriSA on improving the
effectiveness and accessibility ofimely meteorological drought warning information
for farmers

- consulting both the DWA and Eden District Municipality to restore the urbarwater
supply risk-rating and monitoring system that was crucial to the management of the
drought emergency but has since been discontinued

- requesting the Naional Disaster Management Centre consult the South African
Weather Service to:

A regularise the quarterly dissemination of national SPI maps (3-month, 6-month,
12-month and 24-month) overlaid with municipal boundaries

A locate SAWS rainfall stations strateigally for adequate rainfall monitoring (e.g.the
Beaufort West Municipality has installed its own rainfall station near the Gamka
Dam as there is no SAWS gauge within this crucial catchment)

| Support efforts by DWA to strengthen urban water security by:

- encouraging municipalities to invest in reducing unaccountedor water losses and
bringing into operation water conservationand demand management practices



- ensuring that all municipal water supply schemes have functioning reservoir operating
rules in place, as well as flow gauging and other resource monitoring installations

- ensuring that municipal disaster risk assessments incorporate considerations of urban
water scarcity/ shortage and drought, given patterns in population growth and
provision of free basic water services

- encouraging municipalities to implement strong water conservation and demand
management programmes, in instancewhere is little scope to increase supply

1 Develop uniform drought monitoring templates for monitoring relief activities ,
including monthly/quarterly PDMC progressmonitoring templates that enable widearea
monitoring over time and summative reporting processes for reconciling funds secured
from National Treasury against actual programme outputs or payouts.

1 Support efforts by the Department of Local Government to locate skilled
engineering personnel within high-risk municipalities (not only for infrastructure
development, but also to ensure robust oigoing management of water resources).

4.3.2 Recommendations for the P rovincial Department of Agriculture

1 Urge review of current agricultural relief assessment  processes to establish methods
that:

- are more effective in identifying and supporting farms that repeatedly sustain weather
and other shocks (and that cannot recaar)

- incorporate economic risk factors that influerce farm resilience and recoveryunder
conditions of drought duress

1 Improve the effectiveness of the current agricultural relief scheme, specifically:

- investigate the reasons for farmersnot taking up their fodder relief allocations
compared to thosewho redeemed their fodder vouchers

- during drought episodes, compile livestock countg registers at municipality/district
municipality scale at least annually but preferablyat six-monthly intervals in high-risk
areas totrack changes in asset profiles

- investigate alternative drought relief strategies that include increased water allocations
and/or livestock vaccination campaigns for smaklscale farmers (combined with
planned and managed destocking early into the drought z before the animals have lost
too much condition), due to the increased likelihood of animalideases during drought
episodes

- ET OAOOECAOA OEA OEAAEI EOU 1T &£ O& AAAO AAT EOS
to store animal feed tominimise livestock risks during dry spells

- in cooperation with DWA and the WRQundertake research to determine reasons
for failure of farm dams under conditions of intense rainfall.

| Mobilise Department of Labour training schemes for farm worker support  under o
AT TAEOCEITO 1 £ AVO'I'O(;EO AOOAOOh OAOEAO OEAI o0
$EOOOAOO OAEAI Ah A CGlgbiyicritdiz A 1 AOOAOSGO 1T AOOIT x



1 Urge review of technical support requirements for agricultural risk management
within the Provi ncial Department of Agriculture.

This refers to the need for urgent expansion of current agricultural risk management technical
capacity due to the disastetrelated demands in the province and associated agricultural losses
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7.3.2 Sectorspecific difficulties in both agriculture and social development:

7.4 Recommendations
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GLOSSARY

Causal chain 0! AAOOAI AEAET EO A OAOEAO 1 &£
I £ A POI Al Ai xEOE EOO AZ£EZEAAOOOG S
SourceBelausteguigoitiag 2004

Climate O2AEAOO O OAOEAOEIind @herEstatistiCsEoh thel

variability climate on all spatial and temporal scales beyond that of individug

weather events. Variability may be due to natural internal processe
within the climate system (internal variability), or to variations in
natural or anthropogel EA &I OAET ¢ j AGOAOT Al
Source: IPCC, 2012: 559

Climate extreme

O4EA 1T AADOOAT AA T &£ A OAI OA 1 &

(extreme below) a threshold value near the upper (or lower) ends of a range ¢
weather or obOAOOAA OAI OAO T £ OEA OAOEAAI Asg
climate event) Source: IPCC, 2012: 557

Cut-off low A cutoff low is a midl AOEOOAA AUAI T 1 Al A

severed, from the main planetary circulation, and spins of
independently. Because it is no longer attached to the westy
pressure wave to the south, it loses all momentum and can just sit f
days, or move very slowly before dissipating.

Cut-off lows are associated with very strong atmospheric instability
and powerful convection. This also brings a range of severe wéat,
including torrential rainfall, snow in mountainous areas and violent
winds. Cutoff lows are one of the main drivers of damaging floods i
South Africa, and can also trigger thunderstorms.

SourceDiMP,2010: 18

Disaster Risk

O4EA 1 EEAI BpEdfiédAime peribdof devere alterations in
the normal functioning of a community or a society due to hazardou
physical events interacting with vulnerable social conditions, leading
to widespread adverse human, material, economic, or environmentg
effects that require immediate emergency response to satisfy critica
EOCI AT TAAAOG AT A OEAO I Au OANOECQ
Source: IPCC, 2012: 558

Disaster Risk

0001 AAOOAO &I O AAOGECI ET Ch EI bl

Management policies and measures to improve the understanding of disaster rig
foster disaster risk reduction and transfer, and promote continuous
improvement in disaster preparedness, response and recover
practices, with the explicit purpose of increasing human security, @ll-
AAET ch RNOAITEOU T &£ 1EZA AT A 000C
Source: IPCC, 2012: 558

Drought Agricultural The lack of availability of soil water to support crop

and forage growthdue to the departure of normal

precipitation over some specified period of ime.

SourcelUNISDR, 2011:5d@nd UNISDR, 2009a:8
Hydrological Deficiencies in surface and subsurface wate

supplies relative to average conditions at various
points in time through the seasons.
SourceUNISDR, 2011:5&nd UNISDR, 2009a:8

Meteorologicd | A precipitation deficiency over a predetermined
period of time. The thresholds chosen, such as 5
percent of normal precipitation over a sixmonth
time period, will vary by location according to user

needs or applications.




SourcelUNISDR, 2011:5and UNSDR, 2009a:8

Meteorological drought can be defined on the basi
I £/ OEA AACOAA 1T &£ AOUT A(
or average amounts of rainfall for a particular ares
or place and the duration of the dry period.

The common practice to date has been tase the
percentage of normal rainfall as an indicator of
drought. Less than 75% of normal rainfall is
regarded as a severe meteorological drought but
shortfall of 80% of normal will cause crop and
water shortages which will ultimately affect social
and economic factors. Normal rainfall for a
particular place is calculated over a 3§ear period
using rainfall figures for at least 30 years.

Source: SAWS, 2003a

El Niflo-Southern
Oscillation
(ENSO)
phenomenon

A complex interaction of the tropical Pacific Ocema and the global
atmosphere that results in irregularly occurring episodes of change(
ocean and weather patterns in many parts of the world, often wit
significant impacts over many months, such as altered marin
habitats, rainfall changes, floods, drouglst and changes in storm
patterns.

SourceUNISDR, 2009a:13

Gross Domestic

Is the total market value of all final goods and services produced in

Product (GDP) country for a given period.
SourceRHP, 2006:46
Hazard A potentially damaging physical evety phenomenon or human activity

that may cause the loss of life or injury, property damage, social ar
economic disruption or environmental degradation.

Hazards can include latent conditions that may represent futurg
threats and can have different origis: natural (geological,
hydrometeorological and biological) or induced by human processe
(environmental degradation and technological hazards). Hazards ca
be single, sequential or combined in their origin and effects. Eac
hazard is characterised by itslocation, intensity, frequency and
probability.

Source: UNISDR, 2009b:17

Load shedding
(for power
systems)

Water demand
O1l T AA OEA

The primary function of power systems is to supply

electricity to their customers. However, when the system itself
is in an emergency state, inay shed partial load$o ensure the
power supply to important loads, as the last resort to maintain
system integrity.

Source: Xu and Girgi2001: 788793

In the drought study, respondents in Beaufort West frequently
referAA O xAOAO OI T AA OEAAAET ¢68
to residential areas in the town were systematically cut for 3é8 hour

periods on a rotational basis to preserve water supplies to the centre
business district, hospitals and industries.

Mit igation

The lessening or limitation of the adverse impacts of hazards an
related disasters.
Source: UNISDR, 2009b:19




Normalized
Difference
Vegetation Index
(NDVI)

2A1 T OA OAT OET ¢ Ei ACAO 1T &£ OEA A4
map the density of gren vegetation, in order to identify where plants
are thriving and where they are under stress (e.gdue to lack of
water).

By carefully measuring the wavelengths and intensity of visible an
near-infrared light reflected by the land surface back up intospace
scientists use an algorithm called a "Vegetation Index" to quantify th
concentrations of green leaf vegetation around the globe.

Combining the daily Vegetation Indices into § 16, or 30-day
AT i BT OEOAON = 00C

vegetation density.The NDVI is one such ratio that is calculated usin
the following formula:0 O w C———

where VIS is the spectral reflectance for visible (red) wavelengths an
NIR is the spectral reflectance for neamnfrared wavelengths.
SourceWeier and Herring, undated

Percentage of
Average Seasonal
Greenness
(PASG)

This is a measure of the accumulated seasonal greenness (NDVI rai
up to a point, relative to the longterm, historical average of greenness
for the same season. A PASG of 100% would suggest that vegetat
conditions are normal relative to the longterm average.
SourceNational Drought Mitigation Center, 2012

Post disaster/

Research on realised risk ordisaster events (such as floods). Suc

Ex post / studies are useful for identifying areas, production activities and

Post-event services that resist or fail in response to a severe shock.

studies SourceDiMP, 2010:99

Recharge The process where water is added to an aquifer or groundater, for
example, from rainfall.
Source: RHP, 2006:46

Recovery The restoration, and improvement where appropriate, of facilities
livelihoods and living conditions of disasteraffected communities,
including efforts to reduce disaster risk factors.
Soure: UNISDR, 2009b:35

Risk The incremental (and largely undetected) accumulation of hazardou

accumulation

(i.e. declining rainfall) risk factors, combined with exacerbating
vulnerability conditions.

Risk escalation

Refers to the acceleration of risk facts to the point that they are
detected and causally linked to an adverse consequence (i.e. ac
water shortage). In the case of the Southern Cape drought, this pha
was also characterised by the establishment of initial coordinatior
mechanisms and structires z recognizing the urgency for response.

Risk
de-escalation

Refers to continued reduction in adverse impacts, plus reversal (
hazard conditions (i.e. restoration of rainfall), and dowrscaling of
emergency response. This phase was indicated operatially by
dismantling of emergency structures and mechanisms and th
restoration of water to storage systems and normalization of flows
within the abstraction systems

Risk
intensification

Refers to the occurrence of recognizable firstsecond and third-order
impacts and multiplier effects that indicate crosslinkages between
socio-economic and environmental conditions(eg. rapidly declining
dam levels, reduced household and livestock access to waits




compromised vegetation cover, farm job losses)n the Southern Cape
drought, this phase was associated with concerted and focuse
emergency measures by multiple organizations and individuals t
contain further progression of water slortages and associatec
impacts.

Risk stabilisation

Refers to decelerationof the occurrence of the most wideeaching
adverse impacts, mainly through a combination of focused emergenc
measures (that either increased water supply and/or reduceo
demand). While exposure to the(drought) hazard may not have
decreased, the consegences of exposurenaybeminimised by focused
interventions.

Standardised
Precipitation
Index (SPI)

This index is based on the probability of rainfall for any time scale an
can assist in assessing the severity of drought. The SPI can
calculated at vaious time scales which reflect the impact of the
drought on the availability of water resources.

The SPI calculation is based on the distribution of rainfall over lon
time periods (preferably more than 50 years). The londerm rainfall

record is fit to a probability distribution, which is then normalised so
that the mean (average) SPI for any place and time period is zero. §
valuesr above zero indicate wetter periods and values less than
indicate drier periods.

*The SPI values adopted in this reparand at the South African
Weather Service (SAWS) are the same as those developed by Mck
Doesken and Kleist in 1993 (for more information on SPI values, refg
to: http://old.weathers a.co.za
Source: SAWS, 2003b

Transboundary
events

Severe (weather) events that affect more than one district
municipality or administrative jurisdiction.
SourceDIMP, 2010:79

Vulnerability

The conditions determined by physical, social, economic an
environmental factors or processes, which increase the susceptibilit
of a community to the impact of hazards. For positive factors, whic
increase the ability of people to cope with hazards, see definition ¢
capacity.

Source: UNISDR, 2009b:30

Water Scarcity

The point in space, or the moment in time, at which the aggregate
impact of all users impinges on the supply or quality of water, unde
the prevailing institutional arrangements, to the extent that the total
demand by all sectors, including the enviroment, cannot be fully
satisfied.

CommentsWater use has been growing at more than twice the rate ¢
the population increase during the last century, while the frestwater

resources availability remained unchanged. Therefore, the wate
problem is percelODAA 1 001U AO A PDEUOE
supply).

Source: FAO, 2006



http://old.weathersa.co.za/DroughtMonitor/WhatIsSPI.jsp
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PART I:BACKGROUND, CONCEPTUAL FRAMEWORK AND METHODOLOGY

1.1 Introduction and Context

From 2009-2011, municipalities located in theEden and Central Karoo District®f the Western

Cape Provinceof South Africa experienced moderate, severe and extreme meteorological

drought. This resulted in almost immediate effects for livestock farmers due to compromised
COAUET ¢ AITAEOGEI 108 )1 AAAEOGEITh AEIEI EOE&AA OAT
consequences to ground and stace water resourcesthat translated into critically low urban

xAOAO OOPPI EAO ET OEA 31 OOEAOT #ADPA 1 01 EAEDPAI E
AOT OCEOG6 AT 1 AE éddiliohad effegtd bnll OnAdcdslithted significant emergency

responses overthe two-year period.

However, low rainfalls were also recorded for the City of Cape Town (CoGTs well agparts of
the Overberg and the Cape Winelands District Municipalities, although these areas were not
eligible for drought assistance. Similarly, andeyond the administrative boundaries set forthis
study, significant meteorological and hydrological drought conditions were reported over the
same timescale in the Eastern Cape Province.

The reduced rainfall from 2008 to 2010 exposed more than 500,000 pople in Western Cape
municipalities to meteorological drought conditions However, this exposure did not translate
into uniform impacts, with municipalities located within the coastal areas of Eden District
reporting the most significant effects, along wih Beaufort West residents within the Central
Karoo District.

Government assistance and provision ofrelief were facilitated by three local disaster
declarations. On 20 and 27 November 2009, drought disasters wererespectively declared for
George, Mossel & and Knysna (Provincial Gazette, 2009a; Provincial Gazette, 2009b and
Provincial Gazette, 2009c). Six months later, d28 May 2010, a locatlisaster was declared in the
Central Karoo(Provincial Gazette2010a). This was followed on 11 June 2010 by theedlaration

of a local disasterthat now included all municipalities within the Eden District Municipality
(Provincial Gazette, 201®). The declarations, which were primarily intended to address
increasing water stress within urban areas, also facilitated atess to agricultural relief for
farmers in both the Eden and Central Karoo District Municipalities.

Altogether, R 572,035,501 was Al I T AAOAA O Al 1l AOCEAG@Fincduded AOT OC
R 364,1m from National Treasury, R 92.5m in commitmeés by PetroSA, R 89.29m in
contributions by the affected municipalities, and R 1.8m from the Eden District Municipality.

Additional support valued at R 9.21m and R 15.0m was respectively provided through Municipal
Infrastructure Grant and Regional Bulk Infastructure Grant mechanisms. The Western Cape

Department of Social Developmenglso released R 135,000 for assistance to distressed farm

workers.

Although there was no official declaration marking the end of the emergency, the heavy rainfall
that accompanied an intense cutoff low system in June 2011 is widely viewe@s confirming the

A OT1 OCE pointOn tihel EAen District. Within the Central Karog June 2011 also markedhe
point at which the Gamka Danbegan to refill.

As e-post documentation of a deared disaster isan explict OANOE OAT AT O 1T £ 31 60|
National Disaster Management Framework(RSA, 2005) this report, commissioned by the

Western Cape Provincial Disaster Management Centre (PDM@nsures compliance with

national policy. Specifically, this report consolidates the findings ofex-post research on the

2009-2011 drought, building on$ E - (&@sCstudies of severe weatheoccurrences within the

Western Cape These studieshave provided important insights on the factors that increaseor

minimise the adverse impacts associated with severe storms and coff low weather systems

(DiMP, 2010. TheyEAOA Al 01T ET AEAAOAA OEAOOADPA ABSAIFOABAOEOD
by risk conditions that long precede a severe storm warning, including the adverse
consequences of previous disasters and emergencies. This experience prompted the research
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team to explore connections between previous disaster occugnces and the 20022011
drought.

This chapter provides an overview of the drought emergency and introduces the report.
Specifically:

Section 11 introduces the temporal and spatial extent of the meteorological drought, its
consequencesand specifies area officially declared local disasters.

Section 1.2 introduces the conceptual framework for the study and keypncepts

Section 1.3 clarifies the temporal scopef the research.

Section 1.4 describes the overall research approach and methods used.

Section 15 states ethical considerations that are reflected in the report.

SAAQGET1T p8¢e 1001 ETAO OEA OOOAUGO 1 EIi EOAOEIT O8
Section 1.7 presents the overall structure of the report.

1.1.1  The 200872010 drought: rainfall and dam levels

During 2008 and 2009, the eastern ath southern coastal areas of the Western Cape Province
experienced reduced rainfall. This is illustrated in Figures 1.1 to 1.3which respectively
represent the progression of annual Standardised Precipitation Index (SPI) values for 2008,
2009 and 2010. Thee indicate moderately dry weather conditions to the east of the provinci
2008, followed by moderateto extreme dryness in the coastal municipalities during 2009. In
2010, moderate to extreme dryness wasexperienced by the south-western municipalities,
including those located in theOverberg District Municipality.!
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Figure 1.1: SPI values January-December 2008, Western Cape (Data courtesy of
SAWS)

! The Standardised Precipitation Index is able to identify and classify wet cycles as well as dry periods.
(T xAOAOh AOA OI OEEO OOOAUBO A& AOO 11 AOT OCEpedh 30)

In the following maps, these valuesh OA OAPOAOAT OAA xEOE Al OA OEAAET C AO
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F|gure 1.3: SPI JanuaryDecember 2010, Western Cape (Data courtesy of SAWS)
Although rainfall conditions reportedly normalised in the later months of 2010, the lagged,
OETiAB AT T OANOAT AAO dEndDsurfade iwidr pe@istddAvelln@i2@1. For
instance, the Gamk®am in Beaufort West only began to refill in June 2011.



Figure 1.4: Total rainfall (% of long-term mean): Figure 1.5: Total rainfall (% of long-term
1 July-31 December 2008, RSA (ARC, B09:9) mean): 1 January-31 December 2009, RSA
(ARC,2010:11)
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Figure 1.6: Total rainfall (% of long-term mean): | Key, scale bar & copyright holders for Figure
1 January-31 December 2010, RSA (ARC, 2011:1) 14-16

Between 2009 and 2011, lower than normal rainfall was partly responsible for fallingeservoir
levels across the Central Karoo andeden District Municipalities. Figures 1.7 to 1.9 illustrate
these reductions in available water storage for the same period respectively for the Garden
Route (George), Gamka (Beaufort West) and Haarlem (Uniondale, in the fornteden District
Management Area (DMA))Dams These show markedly diminishedvater levels in reservoirs
which necessitated the introduction of vigorous water demand management strategies.
Significantly, the Gamka Dammorth of Beaufort Westwas completely empty by September 2010.
This resulted in water @ad shedding (refer to Glossary and additional emergency measureg
including bottled water distribution.
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Figure 1.7: Water Availability (% Full Storage Capacity: FSC) 2000 -2010:
Garden Route Dam (GRD), George (Barrett, 2012)
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Figure 1.8: Water Availability (% FSC) 2000 -2010:
Gamka Dam, Beaufort West (Barrett, 2012)
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Figure 1.9: Water Availability (% FSC) 2000 -2010:
Haarlem, Uniondale (Barrett, 2012)

1.1.2 Profile of drought -affected area z alignment with the Gouritz Water Management
Area (WMA)

The areas reporting both agricultural and urban inpacts associated with diminished rainfall in
2008-2009 are situated primarily within the Gouritz Water Management Area (WMAJFigure
1.10). This constitutes the largest WMA in the Western Cape Provinosith a total surface area
of 53,13% km (RHP, 2007(ii)). It is also characterised by two main climatic regions an arid
Karoo zone drained by the Gouritz River, as well as a narrower coastal belt south of the
Outeniqua Mountains, withannual rainfall ranging from below 200mm to more than 1,000mm
(Statistics SA 2010).

Figure 1.10: Gouritz WMA (RHP, 2007: ii)



By 2005, studies on available water within the Gouritz WMA and its utilisation already indicated
an ongoing annual shortfall of 64 million m3 water, of which 43 million m3 were specifically
attribu ted to water supply/usage imbalances in theeastern parts of Southern Cape DEADP,
2011:281). As the Gouritz WMA is a closed basin, with 65% of all water availability from surface
flows, it is especially vulnerable to episodes of reduced rainfallhis particularly applies to
agriculture, given that61% available water within the WMA is used for irrigation

I AAOAEI AA OOOAU douther@dodstal'bélt @deRding from -StilbdaDto Knysna

(including Hessequa, Mossel Bay, George and Knysisggcfically highlighted the water supply

challenges facing tis area. Ths report identified a Qubstantial demand for new housing
developments, holiday residential estates and golf course estates, which has resulted in

ET AOAAOGAA x AOADWAB AR\THE)OTAd sArhe@epdrnoted that towns within the

AT AOGOAT AA1T O xAOA AGPAOEAT AET ¢ OOAOEI OO DAOEIT AE/

Such conditions, deumented well in advance of the 2008009 meteorological drought,

OEGT AT 1 AA OEA 7-180 1 AOEAA OOI 1T AOAAEI EOU O OAAC
dependent on irrigated agriculture and robust grazing for livestock, as well as those
characterised by recent urban growth, but withlimited reservoir capacity.

Figure 111 illustrates the geographic extent of the areas affected by the 208810
meteorological drought, reflecting the municipalities officially classified as drought-affected. It
represents funding allocations acioss all spheres of government as well athe substantial
contribution from PetroSA
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Figure 1.11: Municipalities classified as drought -affected, and associated SPI
values (January 2009 z December 2010) with funding allocat ions for urban
water supply infrastructure and  agriculture

1.1.3 Development context for this study

There are three important risk drivers that are central to the 20082009 meteorological
drought. They include climate variability, accelerated urban developmengparticularly in the
coastal municipalities), and more proximal drivers associated with the global economic
downturn (2008 -2009) followed by FIFA World Cup (2010). These were identified recurrently
through the course of the research as key contributory fdors that intensified exposure to
drought conditions and susceptibility to adverse impacts. They are also consistent with
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prevailing views on contemporary drought risk management, that recognise that the impacts of

meteorological drought canbe only O B K @tfibuted to deficient or erratic rainfall, as drought

OEOE ADPPAAOO O AA Ai 1T OOOBOAOGAA 1T OAO OEI A AU A OA

Climate variability constituted a major contributory factor to the causal chain of effects that
drove vulnerability and sensitivity to drought. From 20032008, six intense cutoff low systems
passed throughmany of the areas that subsequently were droughaffected, bringing heavy
rainfall and costly flood losses estimated at approximately R 221.6m (DiMP, 2010:84). For
instance, agricultural lossessustainedfrom two cut-off lows three weeks apart inAugust 2006
exceeded R 103m (DiMP, 2010:86)Thesecostsundermined agricultural capacity to withstand
an even more damaging cubff low in November 2007 that resulted in agricultural losses of
R 111.6m (bid). For farmers in the Langkloofspecifically, the November 2007 cutoff low
resulted in widespread damageto and destruction of their farm dams. This loss of onfarm
storage severely compromisedthe affected farmeO O 6  Aed B Avfaade the 2009-2010
hydrological drought that followed from the 2008-2009 meteorological drought.

While damage associated with the 2007 cdi ££ 11 x AT 1 BDOT I EOAA
capabilities to manage the 20092010 drought, study findings also indicate that the same
weather system conferred protective benefitselsewhere. This specifically appliedto water
storage in the larger reservoirs, as well as enhanced recharge wroundwater, especially in
rapidly growing municipalities such asGeorge (Barrett, 2012)

Urban growth is alsoa recognised cedriver of hydrological drought (UNISDR, 201163) because
it may generatewater scarcity through increased demand under normal rainfall conditionsas
well as during meteorological drought episodesThe acute water shortages experienced in the
Southern Cape municipalities illustrate the contributory role of increased water demand when it
outpaces available supply.

Although accurate population statistics for the Southern Cape are still beingpdated, the area
represents an important growth point, with Provincial Treasury reportinga population increase

from 455,000z549,000 from 2001-2010 (Western Cape Provincial Treasury, 2010a:5). Such

growth placed significantand recogniseddemands on municipal sevices, which (prior to 2009)
had not been matched with expanded water supply infrastructure This was despite
acknowledgement of supply- demand imbalances by 2005 in almost all of the municipalities
that were subsequently droughtaffected Unfortunately, rapid urban growth was not matched
by conscious measures to reducdocal water consumption, until advancing meteorological
drought conditions in 2009 necessitated vigorous water demand management itme affected
municipalities.

Proximal economic drivers

Meteorological and knockon hydrological and agricultural drought conditions from 20082011

coincided with the global recession and the FIFA 2010 World Cup, hosted in South Africa.

Although annual average economic growth across the Province for 20e4009 was estimated at

4.3%, this dropped from 6.4% in 2007 to 4.3% in 2008 and below 0% a year later (Western
Cape Provincial Treasury, 2010a:24). Similarly, the annual average growth rate for the Eden

District Municipality declined from 8% in 2007 to 5.3% in2008, and fell below 0% in 2009. This
pattern was paralleled within the Central Karoo, with annual growth rates rising from 5.2% to
6% in 2007 and 2008 respectively, but then dropping precipitously to 0.2% in 2009 (Western
Cape Provincial Treasury, 2010b:Q).

These unfavourable economic conditions constituted an additional source of hardship for
residents of the droughtaffected areas of both the Central Karoo, and Eden District. They also

constrained the range of possible financial responses available toitigate the effects of reduced
rainfall for farmers, as well as local businesses and affected municipalities.

Singly, eachfactor of reduced rainfall and economic recessioponstituted an intense shockto
regional livelihoods. EEonomic growth ratesfell to the lowest in more than a decade and annual
8
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rainfall dropped below 75% of the longterm mean in many areasWhen coupled, these two
processestogether generated highly adverse conditions whictconstrained rapid recovery and
which generatedi 01 AOT @Bl 1OETAT 1T O AxN&nkd idnmodetail in Part VI).

This combination of effectsis clearly illustrated by the experience of orchard farmers located
within the Langkloof area of the Eden DistrictMunicipality, who, only in 2011 reported
OOAAT (O @Udhuene of events spanning 2002010. These included the effects of an
intense hailstorm in 2006, destructive flooding in November 2007 Which destroyed farm dams
and hencecrucial water storage capacity and subsequently reduced the 2009 harvest (due to
OEA ¢mny OEUAOI 1 1 CE Atdel lackAdD HathCsioage). Adbkets® Affects Ad)
production continued into 2010, partly attributed to unseasonal flowering in 2009 (due to
higher temperatures earler that year during a critical phenological stag@ of the fruit trees),
which further compromised the harvest. These production losses, attributed partly to floods and
also to drought, occurred simultaneously with the global, provincial and local economic
downturn.

Such case examples illustrate the comgxity of managing fastpaced economic, climatic and

other threats that are generated at multiple scales, and thatan bemutually reinforcing. Such

complexity challenges the siloed or one-dimensional OEAxO 11 OOEOE dreAl ACAT /
hazard-specific andassume a predictable causal chain.

1.1.4 Institutional arrangements for the research and terms of reference

This study, commissioned by the Provincial Disaster Management Centre (PDMC) of the Western
Cape, seksto provide a comprehensive review and analysisf the Western Cape drought that
occurred in the Eden and Central Karoo Districts between January 2009 and January 2011.

Specifically, the research team was required to:

1 conduct a comprehensive posevent study and analysis of the January 206%anuary 2.1
Western Capedrought

1 produce a comprehensive written report reporting the findings of the study, including
examination of technical and engineering interventias that alleviated its severity

1 identify further research gaps and opportunitiesfor studies on droughts, floods and water
security, that could be incorporated into a Syear strategic drought management plan.

4AEEO OAOAAOAE xAO AEOAAOAA AT A COEAAA AU OEA 0%-
the leadership of the Deputy Director, Recary. As with previous successful posevent studies,

the research team worked closely with the PDMC to formulate a Project Steering Committee and

to finalise the research methodology. During the course of the project, SU/DIMP met regularly

with the Project Steering Committee to ensure satisfactory progress monitoring and to

timeously address implementation concerns.

1.2 Conceptual Framework for this Study
1.2.1 Meteorological, hydrological and agricultural drought

The conceptual framework for this research was irdrmed by prevailing approaches to drought
as well as contemporary views on disaster risk managemertbpecifically, the research adopted
the framework applied globally by the UNISDR and developed by the National Drought
Mitigation Centre, University of NéraskaLincoln, USA (UNISDR, 2009a)his framework,
illustrated in Figure 1.12, incorporates the concatenating consequences of reduced rainfall
(meteorological drought), reflecting effects agriculturally, hydrologically and socioeconomically.
However, as tle study progressed, the research team was required mendthe framework in



order to accommodate the contribution of crucial vulnerability drivers that caused drought risk
conditions to accumulate and escalate before the emergency was detec{ede PartsV and VI).

Time (duration)

Climate Variability

Precipitation deficiency
(amount, intensity, timing)

High temp., high winds, low
relative humidity, greater
sunshine, less cloud cover

Reduced infiltration, runoff,
deep percolation, and
ground water recharge

Increased evaporation
and transpiration

Soil water deficiency

1

Plant water stress, reduced
biomass and yield

Reduced streamflow, inflow to
reservoirs, lakes, and ponds;
reduced wetlands,
wildlife habitat

Drought

Meteorological

Drought

Agricultural

!
r
§
H

Drought

Hydrological

‘ Economic Impacts

| | Social Impacts

| | Environmental Impacts

Source: National Drought Mitigation Center, University of Nebraska-Lincoln, USA

Figure 1.12: Relationship between meteorological, hydrological, agricultural
and socio-economic drought (UNISDR, 2009a)

For the purpose of this research, the following definitionsvere appliedh
(2011) Global AssessmeRteport(GAR. Specifically.

Meteorological drought

Agricultural drought

Hydrological drought

AARAOEOAA 4&OI T 5.

refers to a precipitation deficit over a period of time.

is indicated where soil moisture is insufficient to support crops,
pastures and rangeland species.

occurs when below-average water levels in lakes, reservoirs, rivers,
streams and groundwater adversely affect noragricultural activities,
such as tourism, recreation, urban water consumption, energy

production and ecosystem preservation (UNISDR, 2011:57).

The stuudy was also guided by current definitions applied in a recent Water Research
Commission publication by Schulzeet al., (2011), citing UNDP, (2004) and Schmidhomé
(2006) that defines hydrological droughtas a(Bubstantial reduction in streamflow, i.e. 6 surface
and subsurface water resources, in a specified area, again when compared witimg-term

AoDAAOAA Al TmetEadbgdidal Gioughkds RO OAAOAOET 1

ET

OAET AAT I

extended period (from months to years) compared with thelong-term average expected
Al 1 AE OIE lalsoOspéght to incorporate current approaches to agricultural drought
management advanced by the Department of Agricultureprovided below. Specifically, the

10



OAOAAOAE OAAI O1 OGEO O1 AEAOAAOdeaEQdologdl, A AOI

agricultural and socioeconomic effects for the areas identified as affected.

0 Dr o uTdib is a prolonged, abnormally dry period when there is insufficient water for users' norn|
Agriculture suffers first and evaalty everyone feels the impact. No definition of droughtishadl | u s i

0Di sast erA farmimgugntition where production and the availability of natural and cu
pastures, fodder production and the water supplies in a specific aretehavated to the extent where {
natural agricultural resources and livestock production are seriously affected and where livestock m
expected to occur if livestock numbers are not further drastically reduced and survival rations the
remaining animals.

A disaster drought is the result of absolutely abnormal unfavourable climatic conditions, of which
rainfall over one or more rainy season(s) is the major casual factor, (broadly defined as less than 7
preciptation).

It must be obvious that a disaster drought condition is not the result of exceedingténm Igraging
capacity and/or carrying capacity of an area or a farm, and that a timely, gradual stock reduct
condition deteriorates, hasbaepp |l i ed t o the situation where n

OAgricultural drought: Agricultural drought occurs when there is not enough soil moisture to meet the
of a particularcropbo gr azing at a particular time. 6
0Socioeconomic drought: Socieeconomic drought (sometimes called famine drought) occurs wh
demand for economic goods exceeds supply as a result of arwedthart ed s hor t f al |

Source: Department of Agriculture (2008). Agricultural DrougPlaM#A&ddR)et discussion document.
56.

Box 2: Examples of drought definitions outlined in the Agricultural Drought Management Plan
(2008)

1.2.2 Managing risks of urban water scarcity in a variable climate

While drought has typically been viewed as a rural, agricultural concern due to its adverse
effects on rainfed agriculture, the acute water shortages experienced in Beaufort Weand the
coastal towns of the Suthern Cape could not beattributed only to atmospheric conditions.
Rapid urban growth along the Garden Route had markedly increased water consumption,
placing additional demands on existing water supplieDuring the course of the study, it became
clear thatlimited water availability in many urban areas was due botho increased local demand
as well asto reduced rainfall. This required reconceptualisingthe framework presented in
Figure 1.12to include inadequateurban water demand management aa key vulnerability factor
that amplified the risk of acute water shortages during meteorological hazard conditions.

In this context, and specifically related to the acute urban water shortages experienced, the
study was informed by the established disasterisk literature. This argues that any level of

disaster riskfaced by a household, community or area is shaped bgth hazard and vulnerability
conditions, and can be understood agdhe likelihood over a specified time period of severe
alterations in the normal functioning of a commuty or a society due to hazardous physical events
interacting with vulnerable social conditions, leading to widespread adverse human, material,
economic, or environmental effects that require immediate emergency response to satisfy critical
human needs anthat may require external support for recovedy j ) 0##h c¢mp¢duuywQqs

1.3 Temporal Focus of the Study

Although the study terms of reference specifically refer to a twgear drought (from January

2009-January 2011), the research team exterd the time-frame badk to 2007 for analytical

reasons Evidence gathered from meteorological data and field research indicated that drought
11
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risk factors could be traced as early as November 200and even earlier to 2006 in the case of
agricultural impacts.

Specifically:

| Ranfall data provided by the South African Weather Services (SAWS) showed evidence of
reduced rainfall in the latter months of 2008 in both the Central Karoo and eastern areas
of the Eden District Municipality. This was assumed to generate lagged impacts gnound
and water availability in 2009.

| Field research findings in November 2011 indicated that some farmers noted drought
duress as early as 2008, while others attributed their increased drought vulnerability to
severe weather/flood damage that occurredn 2007.

1 Field research, combined with a review of dam storage levels, indicated a widely shared
view that the drought in Eden was not over until heavy rains in June, 2011.

1 As noted earlier, theGamka Damnin Beaufort West only began to refill in June 201, from
being recorded as totally empty in September 2010.

The January 2009 interventions to address severe water shortages in Sedgefield are widely

viewed as the stating-point of the two-year drought response operation. However, these

actually represer©O OAAAOEOA OAI AOCAT AU OAODPI 1T OAOG8 O EUAC
traced to moderately diminished rainfall in 2008. In addition, even prior to 2008, there was

evidence of escalating water consumption in some areas, traceable to 2000, and asdediavith

urban expansion. As this constituted aelevant risk factor for later urban water shortagesthe

research teamextended the time-frame to 2000 in selected sites, to investigate possible risk

accumulation factors such as variable rainfall andsing water consumption.

1.4 Methodology

1.4.1 Overview

The spatial and temporal scales of the drought, along with its diverse rural and urban impagts
necessitated a complex research methodology. The research team acknowledged the importance

of an approach that wassufficiently robust to accommodate both quantitative measures of

OAET £ZA11 AAEEAEO AO AEOOOEAGI TAG AOITI KA AIA EAIAT O AONMGA
time. - T OAT OAOh OAAT C1 E OEhging@kelts, ifs piottaGds Gidiabne and A A

nui AOT OOhKT TOET ABREOANOAT AAOh OEA CAT COAPEEA OAT PA |
Gouritz WMA. As a result, the methodology incorporated a wide range of data sources, as well as
gualitative and quantitative research methods.

Significantly, the researd involved four distinct phases:

Phase | (OctobeiNovember 2011) involved key informant interviews, collection of relevant
reports and review of official documentation related to the management of the drought. It also
included the completion of a DS MPhil research project on the water emergency in George.

Phase Il (NovembetDecember 2011) included extensive primary data gathering across the
Eden and Central Karoo District Municipalities. This identified important issues and themes that
were subsequently investigated through additional data sources.

Phase Il (December 2014February 2012) involved detailed further investigation of the themes
identified in field research and the causal chains that traced droughtazard condition and
exposurethrough to recorded impact. This phase was also reflected by-wepth analysis for the
OEOAA OOAT GET Al OEOAOGSE OAI AAOGAA O1 OADOAOGAT O 1 E
Geospatial representation of dam and agricultural impacts was undertaken during thistage.
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Phase IV (FebruaryApril 2012) involved integrating all findings and generating a consolidated
report.

1.4.2 Methodological innovation: selection of sentinel sites for in  -depth analysis

The research process involved complex dathandling due to the disparate datasets provided by
six municipalities and two provincial departments at local andprovincial scalesand reconciling
these with agrometeorological data provided at national scale. While geospatial representation
of some data was possie at provincial or district scale, this did not afford insights into chainsof

cause and effecODEAO 1 AA O O AEAI Ei PAAOO AO 11 AAIT 1 AOA

one area to be connected with sequential impacts in another location. Bhivas illustrated by the
movement of casual labour fromthe Langkloof to George in 2002010 due to limited work
opportunities in drought-affected orchards. In addition, geospatial analysis of the 2002010
meteorological drought did not automatically endle causal associations between other weather
extremes (such as cubff lows) that drove the risk of acute water shortages due to collapsed
farm dams. Revealing these chains of cause and effeg¢nerated valuable insights from post-
event analyses.

The resarch methodology addressed this need for hilepth local analysisof differing drought
exposures and impactsAU ET AT OBl OAOET ¢ A OOAT OET Al OEOASG
George, Beaufort West and UniondaleRespectively located in the southern, ndhern and

eastern areas identified as droughtaffected, each represented a different livelihood zone and
drought risk profile. In each site, a more detailed examination ohistorical rainfall, water
consumption andthe adoptedrisk management measures wasindertaken. Figure 1.13 reflects

the spatial extent of the area studied, highlighting the three sites where more detailed research

was undertaken.
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Figure 1.13 Areal extent of the 2009 -2011 drought stu dy, with outline of the
Gouritz WMA (blue boundary) and three sentinel sites (Beaufort West, the

former Eden DMA and George Municipality)

13



1.4.3 Further innovation: development and application of a risk progression analysis
framework

The research team also developed and appliedrisk progressionframework that systematically
classified the advancement and deescalation of the drought over time. This staging
incorporated the largely unrecognized risk accumulation phaseuntil 2008, which was
characterised by increagng water demand and from 2008, declining rainfall. It also
acknowledgedA OE REOAGAAOCEI 16 DEAOA OEA O wah refleeag oy
restoration of normal rainfall and improved demand managementEachrisk progression stage
combinedthree identifiable indicators z a drought hazard seerity indicator (i.e. SPI), an impact
indicator (i.e. dam level as % BC) and capacity indicator (i.e. mplementation of demand
management measures). The stagesere also aligned with gazetted local disaster declarations
(Annex 2), as these constituted théegal instruments that activated accesso government relief.

1.4.4 Composition of the research team and field research component

The scope of the research required a skilled trilingual team (English, isiXhosa, ikfrans) with
experience in postdisaster impact assessment, capacity to work across the biophysical and
social vulnerability disciplines and who had knowledge of the policy frameworks that guide
disaster risk management in South Africa. The research teaoonsisted ofnine people. These
included five disaster risk researchers, a community resilience specialist, a senior
hydrometeorological adviser and a disaster loss analystltogether, 32 persordays were spent
in the field, primarily in the Eden and Central Karoo District Municipalities.

1.4.5 Data collection
1.4.5.1 Secondary data sources

A wide range of secondary data sources ag drawn upon in the course of the research. These
included:

1 The South African Weather Service$SAWS)for precipitation data and 1-24 month SPI
values for 2010, 2009, 2008

1 Department of Water Affairs (DWA) for reservoir data

1 Agricultural Research Council for Normalized Difference Vegetation Index(NDVI),
Percentage of Average Seasonal GreennéBASG) and rainfall data

T Provincial Departments of Agriculture, HumarSettlements, Soi@l Development

T Local and District Municipalities in the affected areas

| Local and provincial newspapers and electronic media; industry newsletterfor insights
into dates and locations obccurrences

1.4.5.2 Data collection of drought impacts

An extensive proess was undertaken to collect, compile and integrate the indirect andirect
impacts that were identified as droughtassociated. This was undertaken through iperson and
telephonic interviews, as well as through the detailed review of drought reports praded by
government and nongovernmental informants. Although the research team compiled numerous
anecdotal reports of hardship and lossconsolidated information on livestock losses or
diminished crop yields was regrettably, difficult to obtain. All farms that were allocated
agricultural relief were georeferenced to municipal scale to show the spatial distribution of
assistance for agriculture between 2009 and 2011.
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With specific respect to tracking the progression of hydrological drought conditions, the

research team drew heavily on secondary data sources. This was due to the drought's spatial

extent across two district municipalities (including 84 quaternary catchments alone in the Eden

District) and temporal scope from 20082011. Fortunately, the researclteam was able to draw

on reports compiled bythe$ 7! 6 O ( U%eQibnlinGEokhe as well as those provided byhe

Eden District Municipality. These reports, along with those provided by AAOAI 00 7A00O
municipal engineer, reflected changes in riverflow volumes, as well as groundater supplies

(Beaufort West). Similarly, the research team traak the reduction and replenishment of

available water storage in selected reservoirs pdr to and during the drought to identify factors

that may have escalated oameliorated water shortages.

1.4.5.3 Primary data collection methods in affected areas

Primary data were collected through semistructured interviews, and focus group discussions in
the affected areasThose interviewed included representatives of governmentagntities, such as
municipalities affected by acute water shortages that received governmental assistance. They
also involved farmers who requested but did not receive agricultural assistance and
representatives of civil society organisations who provided dod relief to unemployed farm
labourers whose livelihoods also came under pressure.

Altogether, this involved more than 80 interviews and discussions in the fieldspecifically
including:

1 affected commercial and emerging farmers across the Eden and Centikaroo Districts
1 local government officials, such as disaster managers, municipal managers and engineers
1 low-income households in affected towns withirthe Central Karoo

1 representatives of local business groupings, nongovernemtal organisations andir rigation
boards

1 other governmental professionals, including: clinic sistes, school principals, community
development workers.

Qualitative information regarding the impacts of theO A O @gsBdned using stakeholder
focus group discussion sessionsndividual interviews as well as extensive deskop surveys of
existing literature, including municipal records and research reports. During two weeks of
intensive field research followed by several months of followup telephone calls over, one
hundred interviews were conducted with a diverse range of stakeholders, from farmers to local
businesses, scientists to community members, recording both factual informaticemd anecdotal
evidence. In this way casual chains became evident, providing deeper insightsdaolearly
illustrating the interconnectedness of impacts and the knoclon consequences of the water crisis
over time and space.

1.5 Ethical Considerations
In order to ensure confidentiality of information provided by a wide range of resource people

and institutions, individuals consulted in the course of this study will not be referred to by name,
but rather by official designation or as representatives of specific organisations.

1.6 Limitations of Research
Although every attempt has been made to accurately doment the 2009-2011 drought, it was
impossible to consult with all those affected. Similarly, given that risk factors which intensified

the impact of reduced rainfall were already accumulating well in advance of 2009, it was simply
not possible to documentthe event in depth.In addition, the research team recognises that this
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report does not address all areas that were droughaffected, including those in the Eastern
Cape.

A major hallenge for this research was the noruniform usage and diverse interpréations of

OEA OAOI OAOI OCEOGE8 7EEI A OAOI OCEOG8 EAO AAAT  x
frequently applied in urban settings. The research team found numerous instances where

1 EIl EOAA xAOAO AOAEI AAEI EOU xADxAQDADAIOEA OOHB CAAOIT
OAAOAEQUS8 )1 alinditAdEappietidtiin thét vk i@skrvokr ev@ls did not represent

A OxAOTEIC T £ EIi PATAEI ¢ AOI OGCEOG6h AOO OAOCEAO 00/
(often combined with the lagged effects of high water demand).

A further limitation in this report is the absence of detailed indirect and secondary losses that

could be directly attributed to the drought and associated urban water shortages. For instance,

although the agricultural sector came under sustained pressure, records of stock losses and
OAAGAAA AOT P UEAI AO AiIOIA T1TO0 AA 1T AOCAET Aithgd 3 EI EI
the global economic recessionmeant that attribution of hardship during this period to

atmospheric conditions aloneis not tenable

The challenge of this studythen, was to acquire adequate and sufficiently robust quantitative

data in order 01 OOAOOAT OEAOA OOO1I OEAOGS 10 EAAOOGAU OAA
extremely difficult to find evidence of the social impacts of the drought. The research team, apart

from undertaking intensive field studies among communities inthe Beaufort West and the

Oudtshoorn areas, also interviewed service providers who had provided social relief during the
water-stressed period, but who unfortunately had not kept adequate records or drafted detailed

reports. Insights gleaned from these interviews and brief reports, although providing evidence

of social impacts, failed to capture the truer unequivocal extent of householdlevel hardships

and the knockon consequences for these households subsequent to the drought.

Such constraintsalso applied to reproducing the institutional links that either enabled or limited
an effective response. This may have resullein unintended misinterpretation of the
information collected.

1.7 Structure of this Report

This report is structured in the following way:

Part | introduces the background, conceptual framework and methods used in this research.

Part 1l provides an overviev of the risk context for the drought, specifically theaccumulation of
rainfall deficits, dam levels and vegetation changes recorded from 20®11. This section will
also incorporate relevant information related to the economic recession, which coincidedith
the drought.

Part Il addresses the institutional arrangements related to the drought, specifically institutional
capacities for risk reduction and emergency management.

Part IV focuses orspecific responsemade by municipalities and the Provincial @partment of
Agriculture.

A N £ A ~ A

PartV elaboratedD EA OEOE E£AAOI OO0 OEAO Ai 1 OOEAOOAA O OEA

Part VI describesreported and documented impacts associated with the drought, but which
were exacerbated by other risk factors.

Part VIl recommends drections for changez with a specific emphasis on urgent implementation
priorities , conclusions and recommendations
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Accompanying anexesprovide examples of datacollecting instruments and summary tables, as
well as a list of people contacted.
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PART II: DROUGHT RI& CONTEXT

2.1 Overview

Although the distinctions between agricultural, hydrological and meteorological drought are
well-documented (UNISDR, 2009a:8), field research for this project indicated uneven
understanding of these different drought forms. Moreover findings from interviews indicated

limited appreciation that AET ET EOEAA OAET £ZA11 j E8A8 O AGAT OT 11
AAOOAT T U OAOOAA AO ladged hydrdidyical troughtAadd dsdoqabedwadr O

shortages in the following year

This chapter begins by introducing theStandardised Precipitation Index §P), which the World
Meteorological Organisation (WMO) adopted in 2009 as the global standard to measure
meteorological droughts WMO, 20093. It continues by describing the meteorological drought,

along with its magnitudes for 2008, 2009 and 2010, spatially represented by the SPI and
DAOAAT OACA 1T &£ AT 1 OAl OAET £ZA1 18 $OA O1 OEA AO0O1I O
chapter then provides maps that represent the PASG values for the same period. Also
recognising that hydrological drought is often a followon impact from reduced rainfall, river

flow and reservoir levels in selected areas are presented. In addition, this section revisits the

regional forecasts provided and climate advisories issued by the Department of Agriculture,

Forestry and Fisheries (DAFF).

The chapter concludes by presenting information on local economiperformance in the
drought-affected areas from 20002007/8, and subsequent contraction associated with the
global economic recession in 200&2009.

2.2 Meteorological drought z application of the SPI
2.2.1 Introducing the SPI

The SPI is an index based on the likelihood of rainfall for any time scale using the laegn

rainfall record. This means that a continuously negative SPI signals the beginning of a
meteorological drought, while a positive SPI indicates that the meteorological drought has ended

(WMO, 200008 4EA 30) OAT I bAOA horaNELF2Emdnihs zwithAcBg- A DA OE
term mean D OAAEDEOAOQOETT AO OEA OAI A TTAAOEITS& j' O0O0I
UNISDR, 2011: 58). Calculation of SPI values for a particular location generally requires at least

20-30 years (preferably 56360 years) of monthly rainfall data for that site.

The values adopted bylie SAWS are shown in Table 2.1.

Table 2.1: Drought Probability, using the SPI (Source: SAWS)

SPI Value Dryness Category % Time in Category
>0 Wet 50

-0.99t0 0 Mild dryness (sanewhat dry) 34.1 (3 yr return period)
-1.49 t0z 1.0 | Moderate dryness (moderately dry) 9.2 (10 yr return period)
-1.99t0-1.5 | Severe dryness (severely dry) 4.4 (20 yr return period)
<-2.0 Extreme dryness (extremely dry) 2.3 (50 yr return period)

Table 2.2 provides an example of applying the SPI to one location, over different tiperiods (in
this instance, Beaufort West).
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Table 2.2: Example of applying the SPI to one location (i.e. Beaufort West)

A specificSPIVAT OAh 1 EEA

8 BDI DAOAAT A OT 38

a0l I AAOA®Abrth SRIGoUJIuly
December 2008 in Beaufort West

9-10% of the lowest rainfall values recorded for all July
December periods in Beaufort West (over the past 50 year
or more)

A seGerely A O U1@-month SPI for
JanuaryDecember 2008 in Beaufort
West

4-5 % of the lowest rainfall values recorded for all January
December periods in Beaufort West (over the past 50 year
or more)

an OABOOAIBA I -lganttA BRI for
January 2008December 2009 in
Beaufrt West

2.37 2.5% of the lowest rainfall values recorded for all
24-month January - December intervals in Beaufort West
(over the past 50 years or more)

2.2.2 SPI Values in the 200822010 drought

Figures 2.1 to 23 present the annual SPI determinations fothe Western Cape from January

December from 2008 to 2010. These show that the eastern areas of the Western Cape were

already moderately dry during 2008, and experiencing 12month meteorological drought
conditions comparable with a ten-year return period . Reduced rainfall in 2009 intensified
these preexisting meteorological conditions, resulting in extremely dry conditions associated

with a 50-year return period

in Hessequa, Mossel Bay, George, Knysna and Bitou.

During 2010, moderate to severty dry conditions were also indicated for the southwestern tip
of the continent, primarily affecting the Overberg District Municipality.
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Figure 2.1: SPIvalues: January-December 2008, Western Cape

(Data Courtesy of SAWS)
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Figure 2.4: SPI values: January 2008-December 2009, Western Cape
(Data Courtesy of SAWS)

When 24-month SPI values are atially represented for January 2008December 2009 and
January 2009December 2010 (Figures 2.4 and 2.5), it is clear that several municipalities
sustained prolongedsevere to extremedryness. For instance, @rts of the Central Karoo, along
with George andMossel Bay local municipalitiesrecorded either severe or extreme dyness
over a two-year period spanning January 2008 and December 2009.
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Figure 2.5: SPI values: January 2009-December 2010, Western Cape
(Data Courtesy of SAWS)

Given thevery limited availability of water resources within the Gouritz WMA, this sustained
period of significantly reduced rainfall generated both immediate and lagged effects on
agriculture, as well as ground and surface water.
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The SPI values for 20082010 are consistent wth rainfall distributions reported over this

DAOET A8 &ECOOAO ¢89

o1

¢8yh

AEOAAOI U AAAAOGOEAI /

@mlindid Thg Watchman)website (www.arc.agric.z3, indicate that rainfall values between 50

75% of the climate mean were recorded in many Western Cape areas subsequently identified as

drought-affected.

Figure 2.6 (1 July to 31 December, 2008) shows diminished rainfall (shaded in yellow) the
eastern districts of the Western Cape, while Figure 2.7 (1 January to 31 December 2009)
indicates that annual rainfall totals represented only 5675% of the climate mean for the
Southern Cape coastal municipalities. Figure 2.8 for JanuaBecember 2010 highlights
improving rainfall patterns for the Suthern Cape from the middle of that year as well as
reduced annual rainfall for the Overberg District Municipality.

Figure 2.6:Total rai nfall (% of long-term mean):

1 July-31 December 2008 (ARC, 2009: 9)
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Figure 2.7:Total rainfall (% of long-term mean):
1 January-31 December 2009 (ARC, 2010: 11)

Figure 2.8:Total rainfall (% of
January-December 2010 (ARC, 2009:1)
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The duration and intensity of reduced rainfall from 2008 to 2010 is further indicated in Table
2.3. This reflects annual rainfall, sourced from the SAWS and the Beaufort West Municipality
(Ganka Dam Station from 2000-2010/11 respectively for Uniondale, George and Beaufort
West. Rainfall findings suggest three years of successive dryness for Beaufort West and
Uniondale, with the Gamka DamRainfall Station recording only 72.%, 8.9% and 64.0% of
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annual rainfall respectively in 2008, 2009 ad 2010. George also recorded 80.6% and 52 of
its mean annual rainfall for 2008 and 2009.

It is significant that Uniondalereceived extraordinary rainfall in 2007 (174% of its annual mean
rainfall) which, in principle, should have conferred protective benefits in additional surface
water storage. However, the rainfall intensity associated with the November 2007 cuiff low

damaged and destroyed numerous farm dams, immediately increasinghe damaging
conseqences ofthe moderate meteorological drought in 2008.

Recorded rainfall for two stations in Beaufort Westalso illustrate the challenges in managing
climate risks, with adequate falls reported from the ®lshoek rainfall station located near to the

town,AOO BI T O OAET £ZA1 1 1T OAO OEA attusliwgtey supplyGolired AT O j "
that augments groundvater supplies).

Table 2.3: Annual Rainfall 2000 -2010/11 : George-Airport Station (SAWS Station), Uniondale and
Beaufort West -Gamka Dam (Municipal rainfall station) and S tolshoek (SAWSStation)

Uniondale Rainfall George Rainfall Beaufort West BeaéJ;?r:;a\lll\llest
(0030219 W) (Airport Station Rainfall (Stolshoek KNP
Year 0028748 W) (Gamka Dam) 0092541 A)
Rainfall | % Av. Rainfall | % Av. Total % Av. Total % Av.
(mm) Rainfall (mm) Rainfall | Rainfall | Rainfall | Rainfall | Rainfall
32 yrs 32 yrs (mm) 10 yrs (mm) 32 yrs
2000 573.5 104.8 710 101.1 - - 391.7 123.8
2001 533 97.4 747 106.4 323.5 107.7 306.5 96.9
2002 633.5 115.8 561 79.9 358.8 119.5 412.6 130.4
2003 577.1 105.5 825 117.5 240.3 80 234.3 74
2004 586 107.1 753 107.3 359.9 119.8 238.9 75.5
2005 364 66.5 457 65.1 229.5 76.4 250.2 79.1
2006 802 146.6 871 124.1 314.0 104.6 337.1 106.5
2007 954 174.4 951 135.5 336.6 112.1 282.6 89.3
2008 452.5 82.7 566 80.6 | 218.95 72.9 245.9 77.7
2009 416.5 76.1 371 52.8 249.0 82.9 296.4 93.7
2010 445 81.3 665 94.7 | 192.25 64.0 322.5 101.9
2011 682.5 124.8 - - 4805 160.0 499.6 157.9
Avfr:]arﬂ;e 547.1 100 702 100 | 300.3 100 | 3164 | 100.0

2.3 Agricultural Drought

OAEAOO

(

)T OAOT AGET T AT T Uh OACOEAOI OOOAI AOI OCEOG
OO0DDPI OO AOTI POh DHAOOOC

2009a). However, there are many dcal interpretations of agricultural drought, including
seasonal drought, periodic drought, disaster drought, green drougind false drought (DoA,

2005).
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Figures 2.9 and 2.10, representing PA3®r 2009 and 2010 respectively indicate vegetation

responses to diminished rainfall in those years. Markedly reduced vegetation activity in 2009

along the Southern Cape shown in Figure 2.9 is consistent with diminished rainfall represented

in Figures22and27/&l O ¢nnwh AT A & ACCAA AO Obi OAT OEAI A0l

Similarly, the PASG values represented in Figure 2.10 correspond with severely dry SPI values

and reduced rainfall volumes recorded for the Overberg in 2010 (reflected respectively in

Figures 2.3 and 28). This low vegetation activity was also identified asindicating OB1 OAT OEAI
AOiT OCEOG 8
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Figure 2.9: PASG 1 July31 December 2009
(Compared to 10 years average)

2 PASG is a measure of the accumulated seasonal greenness (NDVI ratio) up to a point, relative to the long-term, historical
average of greenness for the same season. A PASG of 100% would suggest that vegetation conditions are normal relative to

the long-term average (National Drought Mitigation Center, 2012)
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Figure 2.10: PASG 1 Januarg31 December 2010
(Compared to 12 years)

2.4 Hydrological Drought z or Demand -Induced Water Shortage?

2.4.1 Hydrological drou ght

O(UAOI 1T CEAAT AOQT OCavbragd WateDI®VBIs i ales, reseidird, xivers,

streams qnd gfq_ur]dvya'ge[, imgagt__nqlcqgricultgral a‘ctivit‘ies suc‘h”agtqu[is[n,'rgc[eatiopl urban S
xAOAO AT 1 00i POEIT T h AT AOCU DHOIT AQ@NIGER, 2011AT; AtterAAT OUO
Wilhite and BuchananSmith, 2005; and UNISDR, 2009a).

While reduced rainfall (or snowmelt) (i.e. a meteorological drought) is a prerequisite for
subsequent hydrological drought conditions, there are other nometeorological factors that
reduce ground and surface water availability. For instance, rapid urban growth and economic
development are recognised drivers of increased water consumption (UNISDR, 2011)68hich,
independent of meteorological drought conditionsusually reduce water availability. Increased
water consumption, which results in lower than normal available storage, also heightens local
vulnerability to subsequentmeteorological droughtepisodes.

2.4.2 Hydrological drought z river flow indicators

Figures2.11and 2.12indicate flows for the Knysna and Keurbooms Rivers, and relateecorded
monthly and cumulative volumes (maroon shading) with mean recorded flows for these rivers
(turquoise shading). They suggest that cumulative 2009 river flows of 10#rx106 recorded for
Knysna were 63% lower than average flows of 27/x108. This was more marked in the case of
the Keurbooms Riverwhich supplies Plettenberg Bay, where cumulative 2009 river flows of
20m3x108 were 75% lower than average recorded flows of 80/x106.
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Knysna River: Ave. vs Actual Flows
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Figure 2.11: Monthly and cumulative annual flows 2009,
compared to average flows: Knysna River (du Preez, 2010)

Keurbooms River: Ave. vs Actual Flows
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Figure 2.12: Monthly and cumulative annual flows 2009, compared to
average flows: Keurboo ms River, Bitou Municipality (du Preez, 2010)

2.4.3 Indicative storage levels z Garden Route, Gamka and Haarlem Dams

The drought-buffering role of water storage capacity was repeatedly underlined throughout the
course of the research. Howeverthere were differing views on the reason for declining water
availability. For instance, in George and Mossel Bdglling water levels that prompted local
disaster declarations in November 2009 wereinitially attributed to climatic conditions.
Subsequent researchin Geomge however (Barrett, 2012), revealed the important role ofrising
urban water consumptioras a cedriver of diminished water availability .

A similar disaster declaration for Beaufort West in May 2010 activated relief assistancg
although Gamka Damlevels fell faster than expected resulting in the reservoir emptying

completely by September 2010. It was only nine months later, in June 2011, thhie Gamka Dam
began to refill.

Figures 2.132.15 illustrate parallel trends in declining-then-restoring reservoir levels for
George, Haarlem and Beaufort West during 2008011. They show water levels declining
steadily from 2008 for both the Garden Route and Haarlem Dams, reaching approximately 25%
FSC in early 2010. This trend reversed from June 2010, following imter rainfall. However, the
Gamka Dam Beaufort West, remained completely dry until the following year, with the dam
refilling due to rainfall associated with a cutoff low weather systemin June 2011
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While Figures 2.13- 2.15 show the effect of reducedrainfall on stored water availability from
2009 - 2011, they also indicate a steady downward trend in minimum seasonal storage from
2000-on, despite mainly aboveaverage annual rainfall values recorded during this period (refer
Table 2.3). This suggestexcessiveannual drawdown from the dams in the years prior to the
drought - acrucial vulnerability condition that amplified the drought's impacts

Awverage Monthly Storage (%) of Garden Route Dam from January 2000 - May
2011

Paaiaatags %)

Figure 2.13: Water Availability (% full storage capacity: FSC) 2000 -2010:
The Garden Route Dam, George

Although diminished rainfall constituted an important hazard driver for low dam levels in

George and Beaufort West, the chain of events that reduced available storage in the Haarlem

$Al TAAO S5TETTAAT AR xAO 11 OA-OAKk b brigdedtiniadaging EI1 1 OC
climate risks in the Western Cape. In this instance, numerous droughtiffering on-farm storage

dams were damaged or destroyed by floods that accompanied an intense -aft low system a

year earlier, in November 2007. This suddefoss of o-farm storage capacitydue to severe storm

AT A EITTA AAIi ACA OOAOANOAT O1 U EAECEOAIT-Zfo 11 AAI
drought conditions, ultimately resulting in reduced fruit yields. The consequences of
compromised fruit yields were also rdlected in heightened livelihood security risks for seasonal

workers (due to reduced labour needs), who were obliged to seek employment elsewhere.

Other indirect effects of this compromised onfarm storage were transferred to the residents of

Haarlem, whase municipal dam the farmers turned to for emergency irrigation capacity in 2009
Z and which itself, in 2010, dropped precipitously to 25% BC- the lowest level ever recorded.
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Average Monthly Storage (%) of Gamka Dam from January 2000 -
December 2011
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Figure 2.14: Water Availability (% full st orage capacity: FSC) 2000-2010:
The Gamka Dam, Beaufort West

Average Monthly Storage of Haarlem Dam (%) from January 2000 -
August 2011
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Figure 2.15: Water Availability (% full storage capacity: FSC) 2000 -2010:
The Haarlem Dam, Uniondale

2.4.4 Declining ground water z Beaufort West

Declining groundwater supplies became evident in Baufort West, and reached critical legls
during the drought. Figure 216 illustrates diminishing capacity in the Noorde EindeAquifer,
normally recognised for its rapid recharge capacity. From November 2008 to December 2010,

groundwater levels within this aquifer progressively dropped from 13 metres to 36 metres
below ground level.
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Figure 2.16: Noord einde Aquifer (Beaufort West) January 2006 zMay 2011 (Smit, 2012)
2.5 Meteorological Drought Warning
2.5.1 Sequence of detected and undetected warnings

Insights derived from the 20082011 drought illustrate the complexity of warning processes at
AEEEAOAT O OOACAO 1T &£# OEA AOI OCEOB6O DHPOI COAOOEIT 8
between warnings for meteorological, hydrological and agricultural drouft. Similarly, they

indicate important differences between warnings that signal escalating wateshortage risks

(that may be demanddriven) and those associated with hydrological drought (that are
attributed to reduced rainfall).

Field research and documetary evidence in this study identify two periods which signalled
early-stageand thenadvancingmeteorological drought conditions.

2.5.2 Early -stage meteorological drought

Early-stage meteorological and associated hydrological drought conditions weridentifiable by
December 2008January 2009. These were signalled by moderately reduced rainfall in 2008 (SPI
values described in sectior2.2.2), and further indicated by 2009 forecasts of reduced rainfall
(see section2.2.2). They were also indicated by reduced stam flows that were directly
associated with the diminished rainfall. In some areas, reduced flows were further exacerbated
by increased river abstraction by farmers attempting to compensate for reduced rainfall, and
who had already detected earlystage neteorological and agricultural drought conditions.

The January 2009 drying of the Karatara River, the primary water source for Sedgefield in

Knysna, explicitly signalled the early stages of an emerging meteorological and hydrological

drought. However, theprocess of risk accumulation in the months before the Sedgefield water

Al AOCAT Auh EI 1 OOOOAOAO OEA OAOAAPEI ¢cdh ET AOAI AT (
January 2009 Sedgefield emergency, there was little expectation of reduced rainfall time

Southern Cape
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Detecting accumulating dry conditions

The possibility for early detection of hydrological and agricultural drought risk conditions was

AOEAAT O AO0T 1 OEA 1 COE ARRCOSGRA12002 iBsGehoh Onfiisdi (ARCO 1

2009). This public-access source Www.arc.agric.za ) indicated that during 2008, significant
areas in the east of the Western Cape had received only-38% of annual rainfall. In the
absence of heavy falls in early 2009, this constituted an important opportunity for
O AGAT OT 11T CEAAI AAOI U -ox AyorbldgicaC &nd hgcultuEsd Qrougih
conditions.

Forecasts of future dry conditions

Similarly, the December 2008 Agricultural Disaster Risk Management statement from the

National Agrometeorological Committee (NAC) Advisory on the 2008/09 Summer Season

communicated the following longrange SAWS forecast for MarcApril-May 2009. Specifically

AEI &

1T AE

OEEO 1 1 Grodnal ékfalll tdtaks are also expected over the south AOOA OT DoAADPAS j

2008D).

Despite evidence of widespreadnoderate drynessacross eastern areas of the Western Cape
(reported by the December 2008 12month SPI values and percentage of mean rainfall
distributions), combined with forecasted belownormal rainfall totals for March-May 2009, there
was no official warning of an impending meteorological drought for 2009During the course of
field research for this project, no informants from either the PDMC or Eden Disaster
Management Centre (EDMC) or farmers interviewedeported using these sources (the climate
advisories provided by NDA or the ronthly agro-ecological and meteorological information
accessible inUmlindi).

2.5.3 Escalating and advanced-stage meteorological drough t

Awareness of the value of accurate meteorological information for drought risk management
became evident by August 2009. This was significantly enabled by the establishment of
structured monthly drought management meetingsthat communicated SPI (past dyness),
combined with monthly-quarterly forecasts z and related these toreservoir water levels. This
information became indispensable for drought risk management planning across affected
municipalities (refer 3.3.4 for detail).

2.6 Economic Co-risk Drivers

The occurrence of the 2002010 meteorological drought coincided with the global economic
crisis, which generated the most severe domestieconomicrecession faced by South Africa since
1992. This was masurably characterised by a 1.8%ontraction of national GDP, as well as the
loss of 870,000 jobs (National Treasury, 2010). Falling employment was most marked in
unskilled and semiskilled occupational categories, with 149,000 fewer agricultural jobs in 2009,
compared to 2008. This represented a 19.5% redtion in national agricultural employment
(National Treasury, 2010a:32).

In the context of this study, the contraction of the national economy was mirrored by declining
trends in economic growth within the two drought-affected district municipalities . Figures 2.17
and 2.18 reflect the economic growth rates for the Eden and Central Karoo District
Municipalities from 2002-2009. While the districts recorded favourableannual growth rates of
5.8% and 3.6% respectively from 20012008, they did not escape the imacts of the global
recession. In 2009, the Eden DIIEA OS8O AAT T 1T 1 U AwhileGre Landak Karod U
AATTTI U xAO OADI vitD A AdgligibleDddgbodth GdteAdf @Bo6 (Western Cape
Provincial Treasury, 2010).
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http://www.arc.agric.za/home.asp?pid=1&toolid=2&sec=1016

Comparison of Eden economy growth rates to the Western Cape growth rates,
2001 - 2009
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Figure 2.17: Regional Development Profile: Eden District
(Wester n Cape Provincial Treasury 2010a :24)
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Figure 2.18: Regional Development Profile: Central Karoo District
(Wester n Cape Provincial Treasury 2010b :20)

The convergence of extremely difficult economic conditions with annforeseen meteorological

shock imposed additional stresses on the drougkaffected areas, and constrained the range of
risk-management options available to minimise either threat. Although it is not possible to

attribute agricultural job losses separately to drought or conditions of economic duress, oto

I OEAO ZE£AAOT OOh EO EO OECI EEZEAAT O OEAO OEA 7A00AC
(29.7%), from 172,000 to 121,000 jobs between Januatilarch 2010 and JanuaryMarch 2011

(Statistics SA2011). This reduction represented the largest yeapn-year first-quarter reduction

in the agricultural workforce for any province for 20102011, given that a total of 55,000

agricultural jobs reportedly were lost nationwide over this period (ibid).
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2.7 Condusion

The period 20082011 reflected exacting meteorological, hydrological and agricultural drought
conditions across the Eden and Central Karoo District Municipalities. Theseere indicated by
measurable reductions n rainfall, stream flow, groundvater level and vegetation conditions.
They were also not limited to a single annual cycle, and spannedp to three years. The
coincidence ofthe drought with the global economic recession, whose impacts were most
intense in 2008 and 2009,strongly constrained the range ofresponse options available to
manage theconsequences of therought.
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PART IIl: INSTITUTIONAL RESPORE

3.1 Introduction

The institutional response to prolonged meteorological drought conditions in Ede and the
Central Karoo required the cooperation of all spheres of government. It also actively engaged the
private sector and civil society organizations and spanned at least two years (20@®11).

Although local water demand had been rising steadily ithe Southern Cape, it is the research
team's view that this mounting vulnerability to meteorological drought had been weakly
addressed prior to 2009. This was inpart due to heavy rainfall generated by recurrent cubff
low systems between 2004 and 2007. lhough the severe weather events generated significant
flood damage, they also conferred protective benefits to ground and surface water reserves by
repeatedly refilling depleted storage against the general trend of rising consumptichThese
unrecognized benefits of heavy rainfall events masked rising urban and agricultural
vulnerability to meteorological droughts generated by the increasing and poorly regulated local
water demand. As a result, the urban water shortages that rapidly unfolded in 2009 acoshe
Southern Cape were unexpected

The first indicator that signalled an impending hydrological drought occurred in January 2009
when the Karatara River that supplies Sedgefield in Knysna ran dry, partly due to lower than
average 2008 rainfall. Fortuitasly, the Sedgefield water emergency also drew attention to low
then declining - dam levels in other Southern Cape municipalities. Water supply conditions
continued to deteriorate in 2009, due to markedly reduced rainfall in winter 2009 as well as
during the 2009-2010 summer months.

This progressive dryness across the Southern Cape and Central Karoo resulted in wigdaging
efforts to reduce urban water demand, as well aso increase supply through emergency
interventions. In 2010, extremely modest soal relief (R 1,000/household/month x three
months) was provided to 45 farmworkers and their families, while agricultural relief in the
form of fodder was made available to selected drougkdffected farmers. With the onset of rain
from late 2010-2011, intense drought conditions in the Southern Cape were relievedalthough
progressively dry conditions became apparent in the Overberg District.

This chapter describes the phasing of the 2008011 drought and the details the governmental
expenditure on emergerty assistance during this event. It outlines the institutional mechanisms
for coordinating the response, followed by interventions that addressed imbalances in water
supply and demand, along with support to farmers and poor households.

3.2 Tracingthe drought 8 0 OANOAT AA
3.2.1 Stage identification and classification

The study team proposes that the timdrame for the drought be extended from 20092011 (as

given in the Terms of Reference) to 2008 to 2011. The team also proposes the application of a

risk progressionframework that systematically classifies the advancement and descalation of

the drought into five distinct phases. This new staging incorporates the largely unrecognizegk
accumulation phase in the years prior to and including 2008, which was charaatieed first by

rising water demand and then by declining rainfall. It also acknowledges a risk ABBOA AT AOGET 1 &
phase that emerged in 2011, reflected in the restoration of normal rainfall along with improved

water demand management. However, the team has@e AOEAA OOA 1T £ OEA OAOI

SExtremer ai nfall, is one example of an odetal,2012 Mé)wmH i mat e c
cannot be relied upon to reset an underlying trend (refer Glossary).
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2010:82-83).

The proposed stages and their description are provided below for the Southern Cape and
Central Karoo resgctively. Each stage combines three identifiable indicatorza drought hazard
severity indicator (i.e. SPI), an impact indicator (i.e. dam level as % FSC) and capacity indicator
(i.e. institution of demand management measures). The stages have also bedignad with
gazetted local disaster declarations (Annex 2), as these constituted the legal instrument for
accessing subsequent government relief.

Risk accumulation: Refers to the incremental (and largely undetected) accumulation ¢
hazardous (i.e. decliing rainfall) risk factors, combined with exacerbating
vulnerability conditions (i.e. increasing water demand and adverse
economic conditions) that prevailed in 2008.

Risk escalation: Refers to the acceleration of risk factors to the point that they ardetected
and causally linked to an adverse consequence (i.e. acute water shortag
In the case of the Southern Cape drought, this phase was a
characterised by the establishment of initial coordination mechanisms ant
structures z recognizing the urgencyfor response.

Risk intensification: Refers to the occurrence of recognizable firstsecond and third-order
impacts and multiplier effects that indicatecrosslinkages between socie
economic and environmental conditions(i.e. rapidly declining dam levds,
reduced household and livestock access to water, compromised vegetatit
cover, farm job losses). This phase was associated with concerted a
focused emergency measures by multiple organizations and individuals t
contain further progression of water $ortages and associated impacts.

Risk stabilization:  Refers to deceleration of the occurrence of the most wideeaching
adverse impacts, mainly through a combination of focused emergenc
measures (that either increased water supply and/or reduced demand)
While exposure to the drought hazard had not decreased, the
conseguences of exposureere minimised by focused interventions.

Risk deescalation: Refers to continued reduction in adverse impacts, plus reversal of hazai
conditions (i.e. restoration of rainfall), and down-scaling of emergency
response. This phase was indicated operationally by dismantling ¢
emergency structures and mechanisms and the restoration of water t
storage systems and normalization of flows within the abstraction
systems
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Table 3.1: Phases of the 2008-2011 Southern Cape Drought (Eden)

Phase Dates Classification | Description
2008: Risk Declining annual rainfall, combinedwith increasing water
I JanuaryDecember | accumulation | demand. 12 month SPf Moderate
Poor rainfall, declining dam levels.
20009: Risk escalation | 3 AACAEEA]I AGO xAOAO OI OOAA
Il JanuaryOctober GRD at 30% FCS (October 2009)
12 month SPI (JanuaryDecenber 2009) Severez Extreme
Poor rainfall.
Nov 2009: Local disaster declaratins: George, Mossel Bay
Knysna
[ Risk Emergency measures
Nov 2009-Apr 2010 intensification | DWA domestic water restrictions introduced in Hessequa
George, Knysna, Mossel Band Bitou Local Municipalities
(January 2010)
GRD 26% BC(February 2010)
June 2010: Local disaster declaration extension for Ede
District (Bitou included).
Demand measures institutionalized
2010 Risk DWA domestic waer regtrictions reinforced, George,
v May-December stabilization Knysna, Mossel Bay and Bitou (July 2010)
DWA domestic water restrictions reinforced, George
Knysna, Mossel Bay and Bitou (December 2010)
Rainfall restored. GRD levs reach 90% (December 2010)
12 month SPI (January 20@-December 2010) Mild
Substantial rainfall in many areas. Favourable dam level
maintained.
2011: Risk de DWA domestic and industrial use water restrictions for
\% JanuaryJune escalation Hessequa, George, Knysna, Mossel Bay and Bitou lift

(April, 2011)
Water demand monitored.

As noted earlier, the acute water shortage in the coastal town of Sedgefield represented the
defining event for the 20092011 drought emergency. This was sigriged in January 2009 when
Knysna officials informed the Eden Distct Municipality and the PDMC that Sedgefield faced a
water crisis. In response, the PDMC requested the South African Nationakfene Force
(SANDF) as well as Departments of Transport and Public Works to transport desperately
needed water from George to &lgefield. This was followed by the rapid installation (i.e. within
14 days) of a Water lIrrigation Network emergency water supply infrastructure from the
Hoogekraal River to Sedgefield.

3EIi O OAT AT 6061 Uh OEA

The November 2009 declarations of local disasters respectively for George, Mossel Bay and

7A00AO0T # A bdinatiogFArinE(RCF) dET £l O A
an impending water emergency in Knysna and established a water task team to investigate. By
April 2009 the task team hadfinalised its report. In the months that followed, provincial
coordination structures were activated to streamine emergency responses. These measures
included numerous and progressive water tariffs and restrictions across all affected
municipalities.

Knysna unlocked accessotfunding for emergency urban water supplies. The urgency for these
measures was underlined in an Eden District Municipal Water Crisis Management Progress
OADT 06 jpu
water supply in storage, with Mossel Bay, Bitou and the Eden DMA faring only slightly better.
Water security conditions continued to deteriorate, so that by early March 2010, only
Oudtshoorn was adequately supplied, while all other Eden municipalities were acutely weat

stressed.

* AT OAOU

¢npnq xEEAE 171 OAA OEAO
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Fortunately, in June 2010 and definitely by January 2011, improving rainfall resulted in the GRD
reaching almost FSC, and by May 2011 it was possible to convene a Drought Debriefing session

ET ' AT OCA O1 OAi1T Al OAA8 OEA Ai AOCAT AUS8
Table 3.2: Phases of the 2008-2011 Central Karoo Drought (Beaufort West)
Phase | Dates Classification Description
| JanDec Risk Declining annual rainfall, combined with increasing water
2008 accumulation | demand. 12 monthSPIz Moderate
JanOct Poor rainfall, declining dam levels. Demand measures
Il 2009 Risk escalation | implemented. 24 month SPI (Jan 200®ec 2009) Severg
Extreme
Poor rainfall. DWA domestic water restrictiors introduced
(Jan 2010)
Nov 2009- Risk Local disaster declaration Beaufort West (May 2010)

i Dec 2010 intensification | Gamka Dam empty (Sef010)

DWA domestic water restrictions intensified (Nov2010)
12 month SPI Mild (JarDec 2010)

. DWA domestic and industrial vater use restrictions lifted
JanMay Risk

v N (April, 2011)
2011 stabilisation | 5 ;" nth SPI Mild (January 200December 2010)

Vv JuneDec Risk Rainfall in many areasGamka Dam begins refilling (June
2011 de-escalation | 2011). Water demand monitored.

In Beaufort West, asarly as January 2008, engineers had identified deteriorating water supply
conditions due to reduced rainfall, resulting in the Municipality introducing water restrictions.
Continuing rainfall failure during 2008-2009 within the Gamka Dam catchment prompté the
Municipality (in April 2009) to further escalate water restrictions to reduce consumption. In
June 2009, it became necessary to increase tariffs once more due to the protracted dry spell.

Although these measures were intensified again in Januaryndo mth OEA O1 x1 860
continued to be depleted, and by September 2010 the Gamka Dam in Beaufort West was
recorded as empty. This prompted severe water loaghedding from November 2010 and the
regular distribution of bottled water to every household within the municipality. In January

x AO

¢npph "AAOAI 00 7A00 OAAAEOAA OAI EAAE A&O1 AET ¢ £AOI

water reclamation plant, which commenced operations that month. On 15 May 2011,
restrictions were finally lifted, and in Jure 2011, the Gamka Dam began to refill after substantial
rainfall in its catchment.

The droughts of the Eden district and the Central Karoo were not completely -phase. While
favourable winter rainfall was recorded in the Southern Cape during June andlyi2010, the
Gamka Dam ran completely dry in September of that year, and only began to refill in rR2611.

3.2.2 Local disaster declarations

Between November 2009 and June 2010, five local disaster declarations were made
(summarised in Table 3.4 below). Thesédeclarations, primarily intended to address increasing
water stress within urban areas, also facilitated access to agricultural relief for farmers in both
districts. Although there was no official declaration marking the end of the emergency, June
2011 is widely viewed as signdling the end of the drought, both in the Eden District and the
Central Karoo. This month marked the first heavy rainfall in the Eden district and the refilling of
the Gamka Dam in Beaufort West. Ironically, this rainfall accompaniea powerful cut-off low

that resulted in devastating floods in Bitou, George, Hessequa, Kannaland, Knysna, and Mossel

Bay, once more underlining the climate risks faced by residents within the Eden District.
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Table 3.3: Local disaster declarations (November 2009 - June 2010)

Date Title of Declaration Source

20 Nov, 2009 | George Municipality: Declaration of a Local Disastg Province of the Western Cape,
(P.N. 435/2009) Provincial Gazette 6677
Mossel Bay Municipality: Declaration of a Loca
Disaster (P.N. 438/2009)

27 Nov, 2009 | Knysna Municipality: Declaration of a Local Disaste| Province of the Western Cape,
(P.N. 447/2009) Provincial Gazette 6680

28 May, 2010| Central Karoo District Municipality: Declaration of a | Province of the Western Cape,
Local Disaster Provincial Gazette 6751

11 Jun 2010 | Eden District Municipality: Declaration of a Local Province of the Western Cape,

Disaster (P.N. 236/2010)

Provincial Gazette 6757

The eventual drought response rdécted a complex, coordinated effortacross all spheres of
government for two districts that extended until 2011. The complexity was amplified by the
simultaneous occurrence of the global economic recession, along with preparations for and
actual hosting d the FIFA World Cup. That an intense drought response intervention across two
districts was successfully implementedn such complexity was an impressive achievement for
those involved. Figure 3.1 summarises actions taken at key points during the drougland
relates these to changing dam levels in the Gamka, Garden Route and Haarlem Dams.
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Figure 3.1:Drought response actions (National and Provincial government, PDMC, DDMC & mun icipalities)
and changing dam levels in the Gamka, Garden Route and Haarlem Dams (2007 -2012)
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3.3. Scale of funded relief

Altogether, R 572.04n was allocated for drought relief and response. Of this, R 495.0(86.5%)
was directed to improving urban water supply infrastructure, while R 76.9m(13.44%) was
allocated for agricultural relief. Table 3.3 reflects the allocation of funds for urban water supply
infrastructure and partial distribution of funds allocated for agricultural relief (i.e. to February
2012).

Table 34 summarises allocations across all spheres of government, and includes the substantial
contribution from PetroSA for desalination and effluent treatment plants in Mossel Bay.

Table 3.4: Summary of funding allocations for drought
emergency assistance 2009-2010, by type of assistance and municipality

Municipality . Urban Agricylture diSsct)rzz!s Total
infrastructure relief* : (Rand)
relief**

Beaufort West 28 600 000 420 084 0 29 020 084
Bitou 36 750 000 796 393 0 37 546 393
George 116 388 429 3185 187 0 119573 616
Hessequa 0 14 343 612 0 14 343 612
Knysna 57 862 072 1023 615 0 58 885 687
Laingsburg 0 678 428 0 678 428
Mossel Bay 255 400 000 6 012 102 0 261412 102
Oudtshoorn 0 137 859 0 137 859
Prince Albert 0 50 400 0 50 400
Uniondale 1615 309 0 1615 309

* R76.9m was allocated to assist farmers in distress, but only R28.3 was spent in the first

EET AT AEAI

UAAOS

I O -IGEMRO A AGTAT ghthv xTAWK RariEitéble AGA T 1 O OA &l AAOA

** Although social relief was allocated to families in George and Uniondale, this could not be
differentiated by municipality

urban water supply infrastructure 2009

Table 3.5: Summary of funding allocations for

-2010, by funding source

Munic palities #2223?; MBUU”A‘;E;' MIG | PetroSA | RBIG |EdenDM| Total

Beaufort West 28 600 000 0 0 0 28 600 000
Bitou 20 000 000 15 550 000 0 0 1 200 000 36 750 000
George 90 000 000 11 188 429 0 0 15 000 000 200000 | 116 388 429
Knysna 40 100 000 8 350 000 9212 072 0 200 000 57 862 072
Mossel Bay 108 500 000 54 200 000 0 92 500 000 200 000 | 255 400 000
Total 287 200 000 89 288 429 9212072 92 500 000 15 000 000 1 800 000 | 495 000 501

Altogether, the National Treasuy provided R 287.2m, or 58.0% of all funding for municipal

water supply infrastructure. This was complemented by municipal cdunding, estimated

AOi O1 AGEOGAT U O1T AA 2 yYyw8aci jpubp T &£ O OAI AT 000Qc
(18.7% of total expenditure), specifically for Mossel Bay. Smaller amounts from the Regional

Bulk Infrastructure and Municipal Infrastructure Grants totalled R 24.2m, while the Eden

District Municipality contributed R 1.8 m, primarily for awareness raising.

While Mossel Bay received the largest National Treasury allocation for all municipalities

(R 108.5m), Hessequa farmers were allocated the highest amount of agricultural assistance

(R 14.3m). A more detailed description of these allocations is detailéd Table 48 and Annex 4.
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National funding for municipal responses was secured in three steps. The November 2009
declaration resulted in the generation of R 53.85nprimarily for George, Mossel Bay and Knysna.
Following the May 2010 declaation, a further R 14.5mwas secured for Beaufort West and
extension of the disaster declaration to cover the entire Eden District. Relief funding for
agriculture was also authorized after the May 2010 declaration. Thignal allocation of R 92mfor

- T OO0AT " AU orOplam AvesAfacifithtedl GhFough the Adjusted Estimates of National
Expenditure 201Q National Treasury, 201D).

Figure 3.2 graphically represents Steps 1 and 2 of the drought funding process across provincial
and national spheres. It illustrates the abslute necessityof enabling horizontal risk governance
relationships between the Disaster Management Centre and Treasury within both provincial and
national spheres, as well as vertical relationships between the PDMC and NDMC. The Western
#ADAG O Okphriex® Afl svere weatherelated disasters since 2003 has provided
numerous opportunities to institutionalize the processes for disastetrelated funding. This
expedited the resource mobilization process, and was further enabled by municipal and
provincial officials with many years of experience in compiling the documentation needed for
emergency fundingz and working together in times of disaster.
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Date Provincial Sphere National Sphere

2009 1stCabinet submission re
Sedgefield + Knysna water
shortage for info onlyz
prepared by PDMC
\%
2nd Cabinet submission
to require funding for
MBay, George + Knysna
prepared by PDMC
\V Pro ea
PDMCsubmits ‘ b eque o e Nat Treasury liaises
requests to Prov. ational Trea <- with NDMC
Treasury
Approval of
Local disaster emergency funding
declaration in Prov.
Gazette for Eden DM B
Guidelines for
spending given to DWA
by Nat. Treasury
Nat. Treasury
disseminates
municipal relief funds
to DWA
2010

3rd Cab submission to

extend declaration to

obtain funding -" 8 7 A ¢

Bitou, Knys, George +

Mossel Bay z prepared
by PDMC

A4

PDMC submits requests
to Prov. Treasury

Local disaster
declaration in Prov.
" AUAGOGA &I O
extension awarded for
Eden DM

Figure 3.2: The drought funding process across provincial and national spheres
3.4 Institutional Mechanisms Activated
3.4.1 Overview

The 20092011 emergency required streamlining efforts of all spheres of government, as well as
the alignment of actions by provincial departments. The effectiveness of the response was
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significantly enabled through the proactive leadership of the Western Cape MEC for Local
Government, Environmental Affairs and Development Planning, Mr Anton Bredell, as well as the .
$APAOOI AT O 1T &£ 7AOAO ' Z#AAEOOS #EEAE $EOAAOI O A&l O

Specifically, in September 2009, and then again in October, the MEC farcal Government
formally requested all mayors in droughtaffected areas to reduce municipal water consumption
by 30%. Similarly, the Acting Director General ofhe Department of Water Affairs intensified
water demand measures, by approving the implementan of 40% water restrictions effective
from 1 January2010 for Hessequa and Beaufort West (Government Gazette, 2010a) as well as
Mossel Bay, George, Bitou and Knysri&overnment Gazette, 2016). To protect urban water
supplies through the sustained dry spll, a 60% water use restriction was also applied to
farmers, primarily in Mossel Bay from 15 Jul®010 (Government Gazette, 201€).

Such effective intergovernmental relations were also enabled through the establishment of two
multi -stakeholder mechanismsthat convened at least monthly during the course of the
operation. In addition, the availability of experienced disaster management expertise at district
and provincial centres and competent personnel in technical departments at provincial and
municipal levels (especially skilled engineers) was essential along with access to updated
monthly climate, agricultural and water risk management information for timely decision
making.

3.4.2 Establishment of dedicated drought operations coordinating structures

The impetus for a dedicated institutional framework for coordinating drought response can be
traced to an explicit request in July 2009 from municipal engineers in Knysna for an urgent
meeting with the PDMC and the DWA. This meeting, convened on 26 July, subsatueesulted

in a broader drought management consultation in George in August which led to the
establishment of two coordinating mechanisms in September 2009. These were:

1 Provincial Drought Management Meetings (convened monthly in George)

1 a Drought Decison Support Team (convened monthly in Cape Town, but one week prior
to the Provincial Drought Management Meetings).

The monthly Provincial Drought Meetings provided an inclusive forum for transversal decision
making, andincluded; municipal managers of dought-affected municipalities, representatives of
PetroSA and key provincial departments (Agriculture, Treasury and Social Development) as well
as municipal engineers and representatives of the DWA. The South African Weather Services
also attended many othese meetings.

This forum combined two initial consultative groups respectively, namely Strategic and
Technical Task Teams. The Technical Task Teamluded the municipal engineers from affected
municipalities, while the Strategic Task Team consisted ofepresentatives of Provincial
Departments and Municipal Managers from the affected areas.

The Drought Decision Support Team was instrumental in fagtacking decision-making in the

larger forum andwas composed ofepresentatives of the Provincial Depaments of Agriculture,

Local Government (including Municipal Infrastructure Grant (MIG)), Environmental Affairs and
Development Planning and Treasury. The National Department of Water Affairs (through its

regional office in Bellville) played a particularly crucial role, as did representatives of the

Provincial Disaster Management Centre (PDMC) and Eden/Central Karoo District Disaster
Management Centres. This forum offered an invaluable strategic decisiomaking mechanism

that processed information quickly. It also advanced the response across sectors and

i 01T EAEPAI EOEAO ET A AT 1T OAET AOAA xAuUus8 4EA $0O71 OCE

42



Hildegarde Fast, Head of the Provincial Department of Local Government, further enhanced the
stature and credibility of this forum.

The final Provincial Drought Management and Drought Decision Support Team meetings were
convened in Beaufort West in early 2011, concluding in March 2011, as conditions stabilised in
Beaufort West. Figure 3 graphically represents the keydepartments and other entities
involved in the response. It also illustrates the key roles of both the PDMC and Eden/Central
Karoo District Disaster Management Centres.

HOD, Prov. DWA NT
Department

Local Govt NDMC DAFF

SASSA

PT WCDoA

PDMC: Director Central Karoo

DM Beaufort West

DEACP | DSD Departments Disaster

Operations
DoLG/ MIG

MBM Knysna

Eden DM George Bitou

Hessequa

Figure 3.3: Key governmen tal role -players in the 2009 -2011 Western Cape drought operation

Abbreviations for governmen tal entities shown in Figure 3.3

PT Provincial Treasury NT National Treasury
WCDoA Western Cape Dept of Agriculture DAFF | Dept of Agriculture, Forestry and Fishees
DEADP Dept of Environment and Development DWA | Dept of Water Affairs

Planning
DSD Dept of Social Development SASSA| South African Social Security Agency
DoLG/MIG | Dept of Local Government/Municipal MBM | Mossel Bay Municipality

Infrastructure Grant
PDMC Provincial Disaster Management Centre NDMC | National Disaster Management Centre

3.4.3 Role of the Provincial and District Disaster Management Centre

The engagement of the Provincial DMC and EDMC was central to the drought operation. They
discharged numerous spport functions during the course of the drought. These included
facilitating stakeholder communication and coordination, mediation and resource mobilization.

The PDMC facilitated and coordinated emergency meetings during the drought, which were
convenedin George. The PDMC also liaised with Provincial and National Treasury as well as the
Development Bank of Southern Africad DBSA) for funding for droughtrelated interventions,
while engaging with the Departments of Water Affairs (DWA) and Agriculture. Itlso provided
regular information updates to the Member of the Executive Council (MEC) (Local Government,
Environmental Affairs and Development Planning), the Premier and the Cabinet.

As the operation progressed, the PDMC facilitated broader stakeholdersdussions. This was
reflected in the first Rural Development subcommittee meeting in April 2010 to address the
impact of the drought on farm workers, followed from 2425 May 2010 by the Drought Indaba
a think-tank hosted by the PDMC in collaboration wi the DWA.
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Both the PDMC and EDMC also assisted in mediating discussions between Mossel Bay
Municipality and the Petroleum, Oil and Gas Corporation of South Africa (PetroSA) to reduce the

1 AOOAOS O xAOAO AT 1T O00I POETT O1 I[Dam. SinilarAndedOfrAA OET 1
i AREAOGETT ADPDPI EAA O %AAT 80 Cciil &£ AOGOAOGAO xEIT OA E
this period of heightened water scarcity.

The PDMC later engaged with National State and Provincial departments and other role players
to provide relief funding, provided situational updates to the MEC, the Premier and the Cabinet
and facilitated the disaster declaration process. The PDMC obtained approval from the National
Treasury via the National Disaster Management Centre (NDMC) to reelit emergency funds
allocated for the August 2006 floods, an amount of R1.4m, to assist Knysha Municipality with
emergency interventions in Sedgefield.

3.4.4 Access to accurate, updated monthly climate, agricultural and water risk
management information

A aucial element that underpinned the effectiveness of crossectoral decisiormaking, was
the provision of monthly climate, agricultural and water management information.

Meteorological drought monitoring z the role of SAWS

The South African Weather Service (SAWS) was an essential fplayer in the drought
management process from 2002011. It was the SAWS forecast in August 2009 that projected
an imminent dry spell over the Eden District (Figure 31). This forecast, combied with past SPI
values on already accumulated dryness, indicated sustained meteorological drought risk,
characterised by below average rainfall and elevated temperatures during the summer 2010,
presenting a clear rationale for the subsequent disaster dtaration. Such information was
provided monthly in the course of the drought operation, and insured uniformity of
understanding about the severity of the conditions for decisiormaking purposes.

NOYEMBER—DECEMBER - JANUARY 2008 /10
NOVEMBER—DECEMBER—JANUARY 2084,/10 Below—Naormal Rainfal /

Abowe—Mormal Rainfall

o & & B

Eden Coast
Large below normal (rainfall)

Figure 3.4: Seasonal Forecast November 2009 z January 2010, indicating probability of below
average rainfall. Title (Source: SAWS presentation, George , 25 August 2009)

During the course of the drought operation, both the National Department of Water Affairs and
Provincial Department of Agrculture also developed innovative urban wéer supply and

agriculture risk-rating tools that provided invaluable guidance on the changing status of
available storagez and that flagged conditions warranting urgent attention. Unfortunately, since
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2012, theseessential monitoring services have been discontinued, despite their crucial role in
informing risk management decisions during the drought.

Water Supply Risk Rating

An informative supply risk-rating and monitoring system was developed by the Technical
Services Department of the Eden District Municipality during the course of the drought
operation. Water supply information on highrisk towns and cities was consolidated and shared
monthly at the provincial drought meetings, and allowed for early identifiation of intensifying
risk conditions.

The reports usefully summarised regional drought and water supply indicators (including
recorded rainfall, dam levels, river flow volumes and projected rainfall conditions). They also
provided an update on the stats of droughtaffected municipal water supplies (including

consumption data).

Table 3.6: Urban Water Supply Risk Rating and Accompanying Criteria
(Source: du Preez, 2010)

Risk Level Assessment Criteria

- Towns with less than three mo nths of water supply in storage

- Towns predominantly dependent on river and/or groundwater abstraction systems
for water supply with a high risk of experiencing insufficient flow volumes  during
prevailing drought conditions

- Towns with three to six months of water supply in storage

- Towns predominantly dependent on river and/or groundwater abstraction systems
for water supply with a medium risk of experiencing insufficient flow volumes
during prevailing drought conditions

- Towns with six to twelve months of water supply in storage

- Towns predominantly dependent on river and/or groundwater abstraction systems
for water supply with a low risk of experiencing insufficient flow volumes  during
prevailing drought conditions

Medium

Sustainable

Towns with a sustainable water supply ofmore than twelve months
water supply

Values for each indicator were consolidated monthly into a composite and colowoded risk
rating scale,consisting offour water supply risk levels (based on dam storage levels, as well as
stream-flow and availability of groundwater sources). The coloucoded rating categories are
shown below, along with accompanying assessment criteria. Such information was
transparently communicated as shown in Figure 3, and signalled the changing water supp
status of the droughtaffected municipalities. It provided a useful mechanism for managing
water shortages at municipal scale, and was instrumental in informing decisions that averted
major hardship.

Figure 35 illustrates the colour-coding risk-rating system for 30 June, 2011. It shows that

George and Mossel Bay had a sustainable water supply of longer than twelve months, while the
green-shaded municipalities had six to twelve months of water in storage. The orang®loured

shading for Dysselsdorp, DeRust and Zoar signalled that these towns (located respectively
xEOEET |/ OAOOEIT O AT A +ATTA1T AT AqQ xAOA Al AOOE £E,
availability of only three to six months of water supply in storage.
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Figure 3.5: Water Supply Status Report:
Urban Areas 30 June, 2011 (du Preez, 31 October 2010)

Kannaland

Hessequa

Agricultural Risk Rating

In 2010, a comparable agricultural drought riskrating approach was developed by the
Provincial Department of Agriculture. This sought to consolidat@alues on seven risk categories
applied to the 84 individual quaternary catchments that comprise the Eden District Municipality.
The seven risk categories constituted; 1) percentagef mean rainfall, 2) % dam FS@) changing
status of rural labour, 4) adguacy of domestic water supplies, 5) adequacy of stock water
supply, 6) soil moisture condition and 7) runoff as a fraction of mean annual runoff. These data,
sourced from individual farmers within each catchment, were then consolidated into a
composite sore to identify areas where conditions were improving or deteriorating. This
catchmentlevel information was further complemented by a monthly assessment of the storage
levels of major irrigation dams.

lllustrations of the application of these monitoringindicators are shown in Figures 3 and 37,
compiled for March 2010. Figure 3 indicates that of the eleven major irrigation dams in Eden
and the Central Karoo, seven were at less than 25 % of FSC (63.6% of all dams monitored), while
two dams only (theGamkapoort and Buffeljags) recorded more than 50% FSC.
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No |[Dam % |Status
1 [Buffeljags Dam 101.3
2 |Calitzdorp Dam 29.3
3 |Duivenhoks Dam 27.7
4 |Floriskraal Dam 46.8
5 |Gamka Dam 0.0
6 |Gamkapoort Dam 94.7
7 |Haarlem Dam 23.2]
8 |Karentepoart Dam 27.8
9 |Kamanassie Dam 8.7 George
10 |Stompdrift Dam 20.0 Rural Agri
11 [Woaledans Dam 28.8
19-Apr-10
Status No %

- 7 63.6%

/] -2 18.2%

: 2 18.2%

Qudtshoor

Overall Status Rural Agri

‘ = Situation improving

’ = Situation worsening
Figure 3.6: Rural and agricultural water Figure 3.7: Rural and agricultural water status (19
status: Major irrigation dams (19 March March 2010) (WCDoA, 2010)

2010) (WCDOA, 2010)

Figure 37 above indicates deteriorating agricultural conditions across almost all of the Eden
District Municipality in early 2010. This is signalled by the downwardspointing red arrows for
all municipalities, which indicates a worsaing of agricultural conditions compared to the
previous month (i.e. February 2010).

3.4.5 Technical support by the DWA

The DWA took the lead in the process of ineasing abstraction from groundvater resources.
This support from the Groundwater Section of DWAvas wide-ranging, and included technical
guidance, engagement in  multstakeholder  processes, and facilitation  of
legal/administrative/regulatory processes. Specific activities related to these areas of
engagement are listed below.

Technicalguidance on goundwater matters:

| Provision of strategic guidance on groundwater resource occurrence and qualityrass
the drought affected areas

| Provision of hydrogeological maps and data
| Promotion of groundwater use by Municipalities

| Provision of guidance to Mmicipalities on groundwater monitoring and wellfield
management

1 Communication with Municipalappointed groundwater practitioners and progress
reporting to Departmental Management

1 Establishment of monitoring stations.
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Engagement in multistakeholder processes
bl Provision of inputs at Provincial drought meetings

1 Preparation of material for groundwater presentation at the Drought Indaba (2425 May
2010)

1 Initiation, co-ordination and conducting a Beaufort West Drought workshop to identify
emergency options(24 Nov 2010).

Facilitation of legal/administrative/regulatory processes
1 Guidance to the Departmenbn groundwater use restrictions
1 Assistance with drought relief funding aplications to National Treasury

1 Facilitation of negotiations for access to prperty for groundwater development at
Beaufort West

The Department was also tasked by the National Minister and MEC to holdveéekly drought
management meetings and to develop a strategy to verify and validate water abstractions. DWA
however, faced cosiderable obstacles in conducting water audits to determine abstraction
rates, due to the inadequate supply of water meters and monitoring equipment.

Despite such constraints, the DWA played a crucial role in <¢acilitating and coordinating
emergencymeetings, liaising with Provincial and National Treasury, as well as the Development

Bank of Southern Africa (DBSA). It was also instrumental in facilitating the disaster declarations

AT A £ O DPOI-DEAEOVOPBEADAOGI 1 O1 EAE eria defafidedrs. AT A T ¢
$7180 ETO1T1 OGAIT AT O ET OEA TPAOAOGEIT AT OOGOAA OEAO
MEC for local Government, as well as the Premier and Provincial Cabinet.

3.5 Institutional response: Provincial departments

While the majority of funding support was released for emergency municipal water supplies
through the Department of Water Affairs, modest assistance was also made available for
agriculture. The knockon consequences of the drought for farm labour also prompted
intervention by the Provincial Department of Social Development (DSD).

3.5.1 Provincial Department of Agriculture

In August 2010, the Western Cape Minister of Agriculture and Rural Development requested

R 26.9m for drought relief from the National DAFF. An additional regst for R 50m followed in

November 2010. These two requests generated a mulear relief mechanism formally
AAOGAOEAAA AO OEA Oc¢ mp T pynforhately, dye pothe late aalization $ OT OCE
of the Framework for Drought Aid by DAFF on 23 ember 2010, the distribution of fodder

relief was delayed until February 2011By early 2012, approximately R 33m had been allocated

for fodder relief to drought-affected farmers, although R 4.7m of this had not actually been

redeemed. Table 3.7 below sumarises the funding awarded for agricultural relief for the 2009

11 drought (R 76.9m), along with expenditure to February 2012 (R 28.3m) and remaining
unexpended balances (R 48.64m).
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Table 3.7: Summary table: 2010/2011 to 2011/12 Eden  Drought

Funding allocated, disbursements and balances R
August 2010 request 26,900,000.00
November 2010 request 50,000,000.00
Total agricultural relief approved 76,900,000.00
Amount allocated for agricultural relief Feb 2012 32,989,342.30
Value of nm-redeemed fodder vouchers 4,726,352.40
Actual expenditure to Feb 2012 (after including value of non -redeemed 28,262,990.00
fodder vouchers)

Unexpended agricultural relief balance to Feb 2012 (but distribution 48,637,010.00
continuing in 2012)

Figure 38 illustrates and describes the funding sequence from National Treasury to fodder
suppliers that enabled approved farmers to access drought relief in the form of livestock fodder.
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Funding
Dissemination

The National Dept. of Agriculture requestd funding from National Treasury at the request of the Provincia
Dept. of Agriculture (supported by Organised Agriculture, the PDMC and Provincial Treasury). This reque
was accompanied by a disaster declaration obtained from the PDMC (if available) asthtus report
incorporating factors such as rainfall, dam levels, availability of domestic and stock water supply, s
moisture and run-off.

National Treasury approved the request. Funds were released to the Provincial Dept. of Agriculture via t
National Dept. of Agriculture and Provincial Treasury.

Farmer Registration

Process

Regional

Office

Prov. Dept. of
Agriculture

Farmers were required to complete a registration form to apply for relief. These registration forms wers
collected from the farmers by representatives of theDegt 1 /£ ! COEAOI OO0OAS8 O OACH
from Organised Agriculture.

Organised Agriculture also collected the claim forms from farmers to purchase fodder. These claim forr
were then forwarded to the Provincial Dept. of Agriculture, resporible for verifying the claims, and then

DPOADPAOET ¢ AOOEI OEOCEI ¢ 1 AOOAOO &I O AAOI A0OO 01 OA

Spending

Process

Depending on the type of farming, (i.e. large or smadicale), farmers were expected to contribute ¢
percAT OACA 1T £ OEA &£ AAA0O8O O1 OA1 A1 068 &AOI A0O O
suppliers, who supplied them with fodder to the value of what was stipulated in the authorising letter. Eithe
the farmer or the supplier then provided the Provincial Dept. of Agriculture with an invoice for direct
reimbursement to the supplier.

Figure 3.8: Sequence and description of funding process for agricultural relief
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3.5.2 Provincial Department of Social Development (DSD)

In 2010, deteaiorating agricultural conditions prompted the Provincial Department of Agriculture

to approach the DSD in the Western Cape to assist farm workers who had lost employment as a
direct result of the drought. These job losses were the result of cestitting measures by farmers
who were required to lay off workers due to adverse agricultural conditions.

In June 2010, DSD developed a project plan to support affected and vulnerable families who had
lost their jobs due to the drought. The Department of Social Delpment agreed to assist those
identified households with a breadx ET T AO xET EAA AAAT T A OIGHIPAGHUAA
and whose income was drastically reduced. Families were screened by social development
workers to assess their eligibility for relief. This identification and verification process was
undertaken in cooperation with affected farmers, AgrWestern Cape, and the Department of
Agriculture. Qualifying families were then provided with financial relief for three months as well
as food parcels Although originally 1,280 farm dwellers were believed to be affected, only 45
families eventually received relief between May and August 2010. The low number of families
qualifying for assistance was partly due to an eligibility requirement that excludeéntire families
from other forms of financial relief if any family member was already receiving any form of
government grant. For instance, the receipt of a modest child grant for one child within a family
automatically disqualified the breadwinner from receiving any form of assistance from the Social
Relief of Distress Programme.

Unfortunately, although the DSD applied for financial assistance from the national department

and the National Treasury, both applications were unsuccessful. This resulted inmrhal funding

of only R 135,000 being allocated OT OOAAA AEOAAOI U A£O0I 1T OEA $APAOOI
constrained provision of funding resulted in an extremely modest relief effort.

3.6 Conclusion

The 20092011 drought emergency generated a complerperation that spanned two district
municipalities and that secured R 572.0nfior wide-ranging relief activities. It was also supported
by five separate local disaster declarations.

The effectiveness of the response was significantly enabled through thetablishment of two
multi -stakeholder mechanisms as well as the availability of experienced disaster management
expertise at district and provincial centres. Similarly, the involvement of competent personnel in
technical departments at provincial and munigal levels was essential, along with access to
updated monthly climate, agricultural and water risk management information for timely
decision-making. The development and aplration of a water crisis risk-rating mechanism was
central to management of thedrought emergency over time and across multiple municipalities.

The Provincial Department of Agriculture also played a key role in supporting drougtstressed

farmers, in cooperation with AgriSA, and secured R 76.9m for relief. A significant portion dfis

allocation was unexpended by February 2012 AT A xAO OOAOAN ®RIOGI UL @O
disbursement in 2012-2013.
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PART IV: DROUGHT MARGEMENT RESPONSESOEUS ON MUNICIPALIHS
AND THE PROVINCIAL EPARTMENT OF AGRICUIURE

4.1 Introduction

With declining available water supplies and unfavourable rainfall forecasts for Octobddecember
2009, municipalities were tasked to draft drought management plans for their area in September
2009. These included the implementation of emergency water tariffs, monitoringf high water
usage, awareness campaigns, and reprioritisation of municipal capital budgets in order to
implement both short- and mediumterm solutions. The coastal towns in the Eden District,
dependent upon tourism for municipal income, were under partialar pressure to fasttrack
responses. This was due to the rapidly approaching summer tourist season, along with the
imminent arrival of thousands of visitors for the FIFA Soccer World Cup in June 2010. This was
paralleled by growing attention to agricultural conditions across the Southern Cape, as water
became increasingly scarce, pasture deteriorated and livestock came under pressurhis chapter
describes measures adopted by municipalities to drastically reduce water consumption and
increase local supp}. It also documents the reach of the fodder relief scheme that sought to
support more than 2,000 farmers inl1 municipalities.

4.2 Measures to reduce urban water demand

A wide range of strategies adopted sought to reduce local demand as well as increaseewat
supply. Municipal efforts to reduce water consumption included:intensifying water restrictions
and tariffs, increased focus on reducindeaks, monitoring, and concerted efforts to promote public
awareness. Examples of some of the measures adopted anensnarised in Table4.1 below.

Table 4.1: Measures taken to reduce water consumption in Eden

Water demand Examples
measures

In George, water restrictions were first introduced in April 2009 and then scaled
Restrictions and up on two later occasims. Consumers were prohibited from using potable water
tariffs for irrigating sports fields, washing vehicles and cleaning hardened surfaces. Gr

water only was permitted for watering gardens and swimming pools had to bg
filled from rainwater or other sources. Seere penalties were imposed for
contravening these rules. Emergency tariffs were introduced to discourage wate
use and to ensure the financial sustainability of the water services during thi
period of severely restricted usage.

Although Knysna introduced severe restrictions, the seasonal influx of visitors ove
the December 2009 summer holiday made it difficult to reduce consumption rates
In Oudtshoorn, where municipal supply is shared with farmers for irrigation
purposes, restrictions were introduced in December 2009.

There were many constraints in reducing water consumption due to unaccounted
Repairs for water losses, (such as leakages, illegabstractions and lack of adequate
monitoring infrastructure).

George Municipality appointed a techrdian to monitor water use of all users, to
detect excessive use and follow up personally with users to alert theto possible

water leakages on private property. Numerous contraveners were also detected

the process.

Indigent householdswere encouragedto report water leakages on their property,
and a dedicated teaneffected repairs on indigent residentd D OT PAOOEA
Bitou and Mossel Bay succeeded in monitoring urban water consumption an
repairing leaks. In contrast, Beaufort West faced difficultieshimonitoring leaks and

illegal abstractions due to outdated equipment (such as water metes) and

infrastructure .
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Water demand Examples
measures
Several municipalities (including Mossel Bay,George and Knysna) installed low
pressure water systems, which proved effective in reducing csumption.
Extensive efforts were made by &lmunicipalities to promote public awareness on
Awareness the need to reduce water consumption. This required close cooperation with locg
campaigns media, especially local newspapers.

The George Municipity committed financial and human resources to aJoint
District Communications Teamwhich launched a highly effective districtwide
public awareness campaign.

Awareness was increased through other measures, including the publication
names of high waer users in local newspapers (i.e. Beaufort West) and inclusion
TAECEAT 0008 xAOAO AT 1T O00I POET T xEOQOE
(Knysna).

Altogether, for the six municipalities listed below, daily water consumption fell by 41%luring the
18-month period. This generated daily savings of 50, equivalent to 1,50MI/month across the
six municipalities. This indicates the prospect b water savings of up to 18,008l/year z
comparable to the2011 FSC of two Garden Route Dams.

The benefits of rigorouswater demand management werdndicated by impressive reductions in
municipal consumption illustrated below in Table4.2. Thisindicates extraordinary water savings,
particularly for Mossel Bay and Bitoumunicipalities that respectively dropped demand by 5.03%
and 43.34% over an 18month period from April 2008 z October 2010.Although Oudtshoorn also
reduced its demand by 44.66%, this was not effected until midray through 2010.

Table 4.2: Reductions in Municipal Water Consumption (Ml/day)
Apri | 2008 z October 2010 (du Preez; May 2010, October 2010)

Water Consumption (Ml/day)(Month) 2I\£I)I0r§(?uZ%e1do ;g’org d_uzc(t)’-:ldo
Municipality April 2008 April 2010 October 2010 Ml/day %
George 34.55 22.03 22.08 12.47 36.10
Knysna 15.0* 9.81 10.00 5.00 33.36
Mossel Bay 29.95 14.78 12.27 17.68 59.03
Bitou 10.54 9.1 5.97 4.57 43.34
Oudtshoorn 23.8* 23.88 13.17 10.63 44.66
Hessequa 8.0 ** 8.95 7.94 0.06 0.75
Total 121.84 88.55 71.43 50.41 41.37

* Knysna consumption for December 2008
** Hessequa casumption reportedly doubled to 16 Ml/day during summer holiday periods

4.3 Measures to increase urban water supplies

4.3.1 Overview

In addition to focused efforts to reduce water demand, numerous project&ere undertaken to
augment municipal water supplies.These included the drilling of 78 boreholes to increase
groundwater supplies, and the construction of four wastevater treatment or reclamation plants
as well as four desalination plants. Tablest.3 and 4.4 list the initiatives taken, primarily
completed during 2011 z although Phasell of the Outeniqua Ultra Filtration Plant, pump station
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and pipeline came on-line from August 2012. Tables 4.5(i)) - 4.5(v) summarise expenditures
incurred for emergency municipal water supplies by municipality, and funding sowe.

Table 3.4: Boreholes per municipality,

funded by National Treasury

o Water produced

Municipality No of boreholes 7 estimated yield Cost (R)
Knysna 17 equipped; 28 drilled | 3 Ml/day R 10,150,000
Mossel Bay 4 equipped; 17 drilled 3 Ml/day R 3,000,000
Bitou 6 equipped 3 Ml/day R 4,400,000
_ _ R 1,434,130 to equip

George 3 equipped; 17 drilled 3 -4 Ml/day .
R 1,880,570 to drill
Beaufort West 7 equipped, 10 drilled 41 L/s R 10,500,000

Table 4.4: Urban water infrastructure co -funded by National Treasury as part of the drought relief

Municipality Town Date Size constrﬁc?t?(t)r? f(ZAR
completed (ML/day) .
million )
Knysha Sedgefield (Desalination) Dec10 15 164
Mossel Bay MosselBay (Desalination) Oct11 15 197.8
Bitou Plettenberg Bay (Desalination) Dec11 2 32.2
Knysna Knysna (Desalination) Aug-11 2
Beaufort West Beaufort West (Reclamation) Janll 1.1 28.6
George (Ultra Filtration Plant,*
George Pumgst;tion& Pipeline - Phase 1) Aug-12* 10 80.0
Mossel Bay Little Brak (WwWTW) ** Nov-09 15 60.0
Mossel Bay Hartenbos (reclamation) Apr-10 5 265
George Malgas pumping station Sepll 19 31.8
* Phase | of the Outeniqua Ultra Filtration Plant was operational in 2010
** Wastewater Treatment Works
Table 4.5(i): Municipal emergency water supply
infrastructure initiatives 2009 7 2011: Mossel Bay Municipality
Groundwater Further Public
Funding Agent and RO treated | Desalination groundwater Total
. Awareness
effluent exploration

National Treasury 16 500 000 92 000 000 0 0 | 108 500 000

Municipal budget 15 400 000 35 800 000 3 000 000 0| 54200000

PetroSA 22 500 000 70 000 000 0 0 92 500 000

Eden DM 0 0 0 200 000 200 000

Total 54 400 000 | 197 800 000 3 000 000 200 000 || 255 400 000
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Table 4.5(ii): Municipal emergency water supply
infrastructure initiatives 2009 7 2011: George Municipality

Funding Effluent Malggs Catchment Raise GRD Public
Agent re-use Pumpmg Burn SerEsies Spillway Awareness el
Station
National
Treasury 69 000 000 17 550 000 | 3 000 000 450 000 0 0 90 000 000
Municipal
budget 11 188 429 0 0 0 0 0 11188 429
RBIG 0 14 204 700 0 0 795 300 0 15 000 000
Eden DM 0 0 0 0 0 200 000 200 000
Total 80 188 429 31754 700 | 3000 000 450 000 795 300 200 000 | 116 388 429
Table 4.5(iii): Municipal emergency water supply
infrastructure initiatives 2009 7 2011: Knysna Municipality
Pipe from .
Funding Agent Groundvv_ ater RO Plant Hoogekraal to Public Total
exploration Awareness
Karatara
National Treasury 8 900 000 | 31 200 000 0 0 | 40 100 000
Municipal budget 1250 000 6 600 000 0 500 000 | 8 350 000
MIG 0 5212072 4 000 000 0| 9212072
Eden DM 0 0 200 000 200 000
Total 10 150 000 | 43 012 072 4 000 000 700 000 | 57 862 072
Table 4.5(iv): Municipal emergency water supply
infrastructure initiatives 2009 7z 2011: Bitou Municipality
Funding Agent Groundw_ater RO Plant Public Total
Exploration Awareness
National Treasury 0 20 000 000 0 20 000 000
Municipal budget 3400 000 12 150 000 0 15 550 000
Eden DM 1 000 000 0 200 000 1200 000
Total 4 400 000 32 150 000 200 000 36 750 000

Table 4.5(v): Municipal emergency water supply
infrastructure initiatives 2009 7z 2011: Beaufort West Municipalit

Funding Agent RO Plant Total
National Treasury 28 600 000 28 600 000
Total 28 600 000 28 600 000

4.3.2 Augmenting ground water supplies

Acoording to a recent report on South African groundwater supply (DWA, 2010)he Gouiitz River
WMA has an available groundwer supply of 279.9m cubic metre per year. This constitutes one
of the smallest WMA groundwater supplies in theountry.

The repat explains that early drought interventions often includedrill ing boreholes to augment

dwindling water supply - as groundwater is the last source to be directly affected. Howevehe

same report dso cautions that asthe replenishment rate of groundwatkr resources may also be

affected over time, land-use plannersshould OE A x COT OTAA xPAGDRAOE TAGDO QAT A EET |
(DWA, 2010:8.
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Altogether, in the course of the drought operation,78 boreholes were drilled in the coastal
municipalities and Beaubrt West, with 48 of thesebeing equipped. In addition Ladismith, in the
Klein Karoo, installed anew borehole to augment town water supply during the drought despite
high water losses.Hessequaalso drilled a water supply borehole in March 2010. Unfortuately,
this was reportedly saline and could not be used for human consumption. Similarly, many of the
boreholes drilled in MosseBayyielded brackish water. However, four of thesavere equipped.

Prior to the drought emergency Beaufort Westobtained groundwater supplies from 17 boreholes
(from the Brandwag, Tweeling, Lemoenfontien and towrwell-fields, as well as two fountains).
Ten additional boreholes were drilled in the Dra River and HansRiver, with seven of these
subsequently equipped.

4.3.3 Desalination p lants

The first desalination plant to be commissioned was located in Sedgefield (December 201This
was followed respectively in August and October 2011 by a 2MI plant in Knysnaand 15MI
installation in Mossel Bay The 2MI Bitou plant came online in December 2011. When fully
operational, the four desalination plantspotentially generatea cumulative yield of 20.5 Ml/day; of
which 75% is attributed to the MosselBayfacility .

All four plants came online between December 2010 and December 2011although winter

rainfall in 2010 and the June 2011 cubff low had already eased thdd | AOOAIT | OdcHAEDAIT E
water shortages. The Bitou plant was reportedly operational from December 2014 February

2012. However, operations ceased due to technical difficids and an iradequatelocation. At the

time of writing this report , none of the plants was in operation.

The total cost of establishing thefour plants was R 272,962,072, with the Mossel Bay installation
constituting 72.5% of all expenditure, due to its gnificant 15MI daily capacity. PetroSA and the
Mossel Bay Municipality jointly contributed R 105.8m to tis R 197.8m installation.

4.3.4 Waste water treatment facilities and reclamation plants

Significant investments were applied to wastevater treatment works and reclamation plants.
Mossel" A Uwiat@r supply was bolstered first by the renovation of the Little Brak wastavater
treatment works z generating an additional 15MI dailyz from November 2009. Five months later,
the Hartenbos reclamation plant ame on-line, providing a further 5Ml/day, enabling a water
ONODOADSE AAOSA Ard the Mad98liBay MunicipalityThrough this arrangement,an
increased allocation of water from the Wolwedans Dam was made available to the Municipality in
exchange 6r treated water from the Hartenbos reclamation plantOn 4 August 2010,Phase | of
the Outeniqua Waste Water Treatment Plant was completed iGeorge- generating 1MI high-
quality water/day. This innovative project represented a first for Saith Africa. Five months later,
in January 2011, in another ‘first' for South Africa, severse osmosis reclamation plant opened in
Beaufort West providing 1.1Ml water daily.

4.3.5 Other interventions

" AT OCA3O0 xAOAO OOPPI EAO xAOA [ AOEA Adndame dontn®T OAA >
in September 2011 providing the municipality with an additional 19Ml/daily.

4.4 Municipal responses z augmenting supply and reducing demand

The management of intensifying urban water shortages involved engineering solutions plus

changes n public attitude and practice related to water consumption. These strategies

necessitated legal interventions and budgetary adjustments, as well as intense public education
and enforcement. The complexity involved in this process and its protracted natuige illustrated

by the four case examples below.
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4.4.1 Measures adopted in George Municipality

Along with other drought-affected municipalities, George had identified the need for augmented
water supplies as early as 2005/2006, reflected in a Bulk Water Supp Planning Study The
report, and its 2007 Addendum George Municipality 2007) recommended several water supply
strategies, thatsubsequently guidedthe municipality's response to the 20092011 drought. It
profiled the need for strengthened water demandnanagement as well asa hew dam on the
Malgas River, Malgas River Pumping Scheme araising the height of the Garden Route Dam (on
the Swart River). A year later, he re-use of treated effluent was identified as an additional
strategy (ibid).

This forward planning provided the basis for George Municipality's response from 20602011, to
streamline emergency water supply priorities with medium/longterm supply augmentation plans.
Box 3 describes how thisforward planning helped to align the drought responses with longer-
term risk reduction priorities.

0George Municipality commenced with the plann
Pumping Scheme, the Malgas Dam and the indirese ref treated effluent. At the time of the first disg
management meeting in August 20@Record of Decision (ROD) had been issued by the DEADP for the
and infrastructure required for the indireaise of treated effluent and the associated pump station and p
An application for a water use licence had been submitted to BWietlious year for the Malgas Pumgp
Scheme. The George Municipality had also requested professional tenders for various projects on thq
threeyear capital budget, and consultants had been appointed for all the relevant projects. Hath&ktalgbd
necessary plans in thkaceutcome of this severe drought could have been an extreme disaster for the
George.

Conventional Resources and Indirect Rese of Treated Effluent

The initial Bulk Water Resource Plan was reassessedisedl to reflect ease and speed of implementati
resources, while still being esf§éctive. The schemes were reprioritised, with the first phas®efisheof Treat]
Effluenidentified as the top priority, not being directly dependent oallrainhoff and/or river flow. The
investigation ofjroundwater poteaniiltheMalgas River Pumping Sekesneeprioritised as the next two m
preferred options

Groundwater

During the 2005 study of the bulk raw water resources, a report wagldabhapitelicated limited mdvater
resources in the George area. The potential was estimated between 2.5 and 3.0 Ml/day. Eden District
provided R1.5nfor the drilling of exploratory boreholes. Twenty boreholes were drilled, varying gedepally
between 180m and 300m, and yields proved beyond initial expectations in the Table Mountain Sandstg
Cape Granite not yielding signifitya The quality of the groumdter was generally excellent, with high iron
manganese contetitat could easily be treated. Three boreholes were equipped, with a combined d
approximately 2,8 Ml/day. Disappointingly littlerméttion was available on growater in the region, and so
boreholes were fitted with loggers. Even if a btrekas not utilised, these loggers provide valuable inforr
for future use.

On enquiry, it was found thad information is available on existininttbeeheien. Users are not recorded ¢
register, and there i® monitoring of extrathias the effect of thdrought on groundater is unknown. Th
boreholes that have been equippedonlly be utilised in times of crisis until more information is avg
on thesustainability of the grvaterde s er ves . 0

SOURCE(Basson, H.L. and Mhami, L.C., 2010

Box 3: Excerpted from: Drought Crisis Management, Challenges and Solutions: Southern Cape, George

Box3 Aligning longterm augmentation plans with emergency response optiortee tole of forward
planning in George

Table 46 and Figure 4.1describe the specific steps taken inGeorgeduring the two-year drought
and urban water scarcity emergency. Table @.illustrates the wide range of technical, budgetary
and public awareness masures adopted by the municipality. Figure 4.1 tracks Garden Route Dam
levels from November 2008 until May 2011, and relates these over time to the measures taken.
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This figure illustrates the prolonged nature of the emergency and its associated demands on
municipal officials. It specifically underlines the importance of locally available skilled engineering
and local risk management capacity to expand municipal infrastructure in the form of additional
boreholes and provision of a new wastavater treatment facility z along with local political
commitment and administrative capabilities to reprioritise budgets, actively change public
attitude and enforce changed consumption patterns.
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Table 4.6: Sequence of Drought Management Interventions Taken in George Mu nicipality 2009 -2010 (Barrett, 2012)

Government/Private -

Phase Month | Action Taken o L . Description
District /Provincial/National
. Jan Authorities warned of low levels of Sedgefield ran out of water. Water had toédtrucked from George to
First Alert : . . . . )
2009 rainfall in incoming months Sedgefield. Knysna also experienced severe water scarcity
Apr First restrictions imposed - GeoraeMun
2009 strengthened twice 9 '
Proactive (2)(():(;9 Prayer for rain at Outeniqua Stadium GeorgeMun.
Measures GeorgeMun., Eden District - GeorgeMun. called on the province b have GRD raisg
Au Situation in Sedgefield. Meetings began | Disaster Management, Western |-  Reports devised to engage National Disaster Managent and the
2089 & drought management plan was drawn| Cape Disaster Management National Treasury
up in George Centre, Department of Water - SAWS did a historical climatic analysis and DWA did a historical analysis
Affairs, SAWS of rivers
- O1 fulidnitted business planso - Implemented emergency tariffs immediately. Installed low pressure water
address current needsequest systems immediately. Monitored consumers with high water consumption
submitted for a Special Council Meeting and took appropriate steps to limit their water use
to inform politicians (2 Oct) - Committed financial and human resources to Joint District
Emergency L : L . .
Sep- Communications Team (with a districtwide public awareness campaign).
Managemert/ o S . .
Oct Application to Nat. Treasury to - Reprioritised the operational budget for law enforcement, public
Impact . . GeorgeMun.
Verification 2009 |mplt_ament emergency water tariffs & awareness, wate_r flow control _ _
for disaster funding: full drought report - Reprioritised capital budget and implementel short, mediumterm
to Council (incl.the re-use planf) & solutions. Committed human financial resources needed to address crisis
request to declare George a disaster - Implemented emergency tariffs & flow reducing devices
area - Consumption targets set houskold use limited to 15k./month
Classification Acting Executive Municipal
. Manager, Eden DistrictMun.,
& Declaration | 10 Nov . . .
Declaration of disaster requests that the drought in
of Local 2009 -
. Eden District be declared a local
Disaster i
disaster
Funding Dec .
Mobilised 2009 National Treasury
Dec - Anincrease in water tariffs. Current use of grey water only for garden
2009 - irrigation and filling of swimming pools
Jun Restrictions GeorgeMun. - Potable water prohibited for irrigation of sports fields, washing of vehicles
. and cleaning of hardened surfaces. If otravened, the person(s) is subject
Proactive 2010 . s
to fines/imprisonment
Measures pre
Feb Increase Water Supply drilling GeorgeMun
2010 boreholes 9 '
Mar Increase Surface Runoffcontrolled GeorgeMun
2010 burning 9 '
May Increase Water Supply Outeniqua L
2010 Waste Water Tratment Works GeorgeMun. Reuse of waste water, completion in May 2010
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Figure 4.1: Monthly Garden Route Dam storage percentage (%) levels November 2008 z May 2011, with deta iled management strategies time line (Barrett,
2012)
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4.4.2 Impressive reductions in water consumption - Mossel Bay

Mossel Bay achieved particularly impressive water savings. In 2009, the municipality irdtodueesis
restrictigni®wering kowable household usage to ¥Bidnth, and ceased providing 6kee water/month
(except for indigentduseholds). Defaulters were fined and programmable restrictors installed fg
defaulters, the cost of which was covered by the fine.

The Municipality visited disadvantaged areas, including informal settlements-lamasiRBRlevelopment
andrigonasly repaired leakages and beekigamwater losses by as much as .4@%lso implemented
programme taeplace all defective pifmjether with the zone metering amohitoring of night fflom the
reservoirMeters were replacethltedmisere previously absent to ensure better monitoring of consumpti
aggressive alien vegetation clearaggumgetaken in the Moordkuil catchment to increaséf mfter rainfall
events.

These measures were accompaniegimaeativater saving campdmrsehold water bills were accompanie
restriction notices, while billboards advertised dwindling dam levels and local radio stations
information A dedicated committee was estaldalheith the water emergeaey, met weekly. The measural
results on daily water consumption of these combined efforts are shown in Figures 4.2 and 4.3.

Box 4: Reducing urban water demand: achievements by Mossel Bay Municipality

Figures 44 and 45 show the effectiveness of concerted water demand management
implemented in Mossel Bay. Reportedly, average dailgonsumption declined from 26.82Ml in

October 2008 to 12.2MI during October 2010. This representedd OAT AOEAAT A HAOET CO
(du Preez,31 October2010).
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Figure 4.4: Monthly water consumption, Mossel Bay Municipali ty
October 2008 z October 2010 (du Preez, 31 October 2010)
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4.4.3 Emergency water measures in Beaufort West

While the coastal municipalities were able to contain the progression of increasing water
shortages, Beaufort Westwithin the Central Karoo District exhausted its water supply by
November 2010. Table4.7 below summarises the wide range of interventions implemented
within Beaufort West to protect its diminishing water supply in 2010 and then provide
emergency water services when both ground and surface water supplies failed between
SeptemberNovember 2010. The emergency measures culminated in stagger88-hour water
shedding periods, the provision of water supplies through Static and Roaming Tanks and even
household-level distribution of bottled water.

Although the Municipality introduced new water tariffs as early as July 2008 to discourage high
water consumption, restrictions became necessary in 2009. These austerity measures were
gradually increased as the water crisis deepened and th&amka Dam level dropped
significantly. Figure 4.7 illustrates the steep and sustained decline in water demand from early
2009 until Januay 2011, when it reversed, due to the commissioning of a water reclamation
plant.

Table 4.7: Timeline of emergency water management measures: Beaufort West 2009 -2011

Date Measure Description

Apr 2009 | Water restrictions First introduced

Nov 2009 | Water restrictions Consumers fined R 150dr daily water consumption > 12K
increased

Jul2010 Drought tariff coupled | For instance, if consumers exceeded 1hkday consumption, a
with Gamka Damlevel | 200% surcharge was applied to their water accounts

Nov 2010 Necessary as reservoirs had run dry. Water supplies to 70
Water demand households cut for 48 hours initially, then extended to 2,000
shedding introduced | households for 36 hour stretches The CBD, hospitals and
industrial areas were not required to comply with water load

shedding

Bottled water 120,000 x 9 bottles of water were distributed (20L/ household

distribution every 48 hours). This constituted a major logistics exercise.
Ninety temporary staff members were locally employed for this
operation

10 additional

boreholes

15 Jan Water Reclamation 31 O0E | £FOAdayY O EAEOOO
2011 Plant commissioned
Walker Dam 6L/second

7

SEVERE @ WATER
REST RICT IONSHIN}

s

PEACE

Figure 4.6: Examples of public awareness measures: Beaufort West, 2010 (Smit, 2012)
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WATER CONSUMPTION FROM JAN 2008 TO JUN 2011
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Figure 4.7: Evidence of Reduced Water Demand Measures z Beaufort West
4.5 Agricultural Relief z provision of fodder

4.5.1 Overall distribution of fodder vouchers

Altogether, 2,434 farmers were issued fodder vouchers across eleven municipalities in the
Central Karooand Eden Districts, equivalat to approximately R 33n. Of these, 83.2% redeemed
their fodder vouchers, although 16.8% did not. Tablet.8 presents the allocation of fodder
vouchers by municipality and district, also representing the numbers of farmers who redeemed
their vouchers z along with those who did not. 409 farmers did notobtain fodder relief valued

at approximately R 4.7m (14.33% total allocation) compared with 2,025 farmers who accessed
R 28.3m (85.6% total allocation).

Table 4.7 that follows indicates marked unevenness in theiptake of fodder vouchershowever,

with ninety percent of farmers in eight municipalities utilising the programme. Notably,as seen
in Table 49, 100%, 92.1% and 33.6% of all farmers approved for fodder relief respectively in
Kannaland, Oudtshoorn andeden DMAdid not redeem their fodder vouchers in the first phase
of the relief programme.

Table 4.8: Total fod der relief vouchers distributed by municipality (  Rand values 2010)

Vouchers redeemed Vouchers not redeemed 1okl @esi i Cer;tral
P e Government”

Cost (R) ][\l o o Cost (R) e @ Cost (R) ol

arms farms farms

Beaufort West 420 084 64 49 867 9 469 951 73
Laingsburg 678 428 81 22 752 4 701 180 85
Prince Albert 50 400 5 2 458 2 52 858 7
Total CKDM 1148 913 150 75 076 15 1223989 165
Bitou 796 393 78 63 626 10 860 019 88
George 3185 187 200 279 161 22 3 464 348 222
Hessequa 14 343 612 912 755 366 60 15 098 978 972
Knysna 1023 615 62 24 028 3 1047 643 65
Mossel Bay 6012 102 413 497 982 36 6 510 084 449
Kannaland 0 0 438 563 46 438 563 46
Oudtshoorn 137 859 10 1692 479 116 1830 338 126
Eden DMA 1615 309 200 900 071 101 2515 381 301
Total EDM 27 114 077 1875 4 651 276 394 31 765 353 2 269
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Table 4.9: Fodder relief vouchers redeemed/not redeemed:

% of total relief allocation ( Data: WCDoA)

Vouchers redeemed as | Vouchers not redeemed as
TR a % of the total a % of the total

% Cost | % No. of % Cost | % No. of requests

requests

Beaufort West 89.4 87.7 10.6 12.3
Laingsburg 96.8 95.3 3.2 4.7
Prince Albert 95.4 71.4 4.6 28.6
Bitou 92.6 88.6 7.4 11.4
George 91.9 90.1 8.1 9.9
Hessequa 95 93.8 5 6.2
Knysna 97.7 95.4 2.3 4.6
Mossel Bay 92.4 92 7.6 8
Kannaland 0 0 100 100
Oudtshoorn 7.5 7.9 92.5 92.1
Eden DMA 64.2 66.4 35.8 33.6

The proportionate financial value of fodder relief provided during the drouft is spatially
represented in Hgure 4.8. Orangeshading indicates the Rand value of vouchers redeemed, while
green-shaded circles represent the Rad value of vouchers that were not redeemed. The map
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Hessequa alone, valued at R 14.3m). However, it also suggests significant constraints to relief
access or inland farmers, with virtually all approved farmers in Kannaland and Oudtshoorn not

redeeming their vouchers.
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Figure 4.8: Proportionate financial value of fodder relief, spatially re  presented,
by vouchers redeemed/ non-redeemed z Eden and Central Karoo District Municipalities 2010

4.5.2 Access  fodder relief for large -scale and small -scale farmers

As findings from field research inKannaland,Oudtshoorn and Haarlem indicated that emerging
and smaltscale farmers were financiallyunable to cross-fund their fodder allocation (i.e. 30%
and 10% for large-scaleand smallscale farmers respectively), the research team examined the
distribution of non-redeemed vouchers more carefully. 165 of the 409 farmers who did not

redeem their fodder OT OAEA OO

x AOA AOANROE £FEARI AOODDI AEEO OA

those farmerswho did not access the fodder relief schemdis percentage rose to 69.6%, 63.8%
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and 45.5% for Kannaland, Oudtshoorn an&den DMArespectively z signalling particularl y high
levels of vulnerability for small-scale livestock farmers in these areas. Regrettably, it was not
possible to trace the respective outcomes of accessing/not accessing fodder relief in highly
vulnerable farm communities, and the relative protectionti conferred to livestock assets.

Figure 4.9 shows the spatial distribution of farms wherevouchers were not redeemed, and
comparesthe relative non-uptake of relief between large and smaltscale livestock farmers.

Cortral Xarco DVA

Naorthern Cape

Eastamn Cape

Caps Wirelands DVA

enade Valey
| Lagead
| Farmers requestng redet

| =
1) Decawe "y r— 0 0102 () 08 08
" Weater: Cage e we— O ecmal Degrees

Figure 4.9: The distribution of farms where relief vouchers were not redeemed, and
differentiating this by large - and small -scale livestock farmers.

Detailed, tabulated information on the distribution of small, medium and large livestock farmers
who were authorized to receive fodder relief isavailable in Annex4.

4.6 Conclusions

Focused municipal response to the drought emergency resulted in numerous achievements in
some areas. Impressive reductions in municipal water demand iparticular were achieved
between April 2008 and October 2010, withdaily water consumption reportedly declining by
more than 41% for Bitou, George, Mossel Bay, Knysna, Oudtshoorn and Hessequa Municipalities
over this period. Thesedecreasesresulted from a focused suite of interventions, including
increased tariffs, water restrictions, repairs to leaking infrastructure and intensive public
awareness campaigns.

Energetic efforts by district and municipal engineers ensured a remarkable expansion of local
water supplies.

2,434 farms were also approved for fodder reliefz primarily in the Eden District, where more
than 900 farms in Hessequa alone, were allocated fodder relief vouchers. Unexpectedly, 409
farms did not access the fodder relief, notably in Kannaland, Oudtshoorn arteden DMA
Furthermore, 40% of these were smaikcale livestock farmers, many of whom were located in
areas with very limited access to water andvere unable to crossfund their proportion of the
fodder allocation.
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PART V. DROUGHT RISK DRIVERS

5.1 Introduction

4EA 5.) 3 $G@obabAsgessment Repam Disaster Risk Reduction (GARj)essed the need

for greatly strengthened drought risk managemenbecauseof the increasing and wideranging

impacts of drought(UNISDR, 2011:54). It further noted thaO OEA EI DPAAOO | £ AOIT OCE
partly attributed to deficient or erratic rainfall, as drought risk appears to be constructed over

time by a range of drivers. These include: poverty and rural vulnerability; increasing water

demand due to urbanisation, industrialisation and the growth of agribusiness; paosoil and

xAOAO 1T AT ACAi AT Oon xAAE 1T 0 ET AEEAAOGEOA 16d).OAOT AT AA
Many of these factors prevailed in the 2002011 drought that affected the Southern Cape and

Central Karoo. This chapter identifies some of the key dught risk drivers that increased

exposure to meteorological, agricultural and hydrological drought, along with examples of risk

reduction measures adopted by farmers to minimise losses. It concludes with possible strategies
suggested by farmers for reducig future adverse agricultural impacts

5.2 Drought risk drivers identified

Table 5.1 summarises information on the main drought risk drivers identified during this study,
specifically those related to:

1 Increased water demand prior to the drought that outpaed available supply

| Under-recognition and investment in Integrated Water Resource Management (IWRM)
including diversification of water supply options

1 Limited capacity to understand and plan for concurrent drought and urban water scarcity
risks

1 Seesaw variability in annualand seasonatainfall.
Although this does not represent an exhaustive ligtf risk drivers, these factors were repeatedly

identified in reports reviewed and corroborated through field research. While they are clustered
separately, hese factors were also often interlinked and mutually reinforcing
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Table 5.1: Drought risk drivers

Risk drivers for
increased drought

Development risk factors that increase
drought exposure

Examples

Increased water
demand that
outpaces supply

Rapid recent urban growth associated with
tourism, internal migration, retirement, free
basic service provision

- Mossel Bay 7 64.8% population increase (2001-2007): annual population growth rate of 8.7%

- George (no. of tourist beds increased by 250 between 2004 and 2006)

- Van Wyksdorp- 2001 population 439 households by 2011 population was1,200 householdsdue to
low cost housing projects

Urban water requirements compete with
agricultural and industrial needs

- Petro SA and.adismith cheese factoy

Under-investment in
IWRM

Limited availability of skilled personnel

- Prince Albert - Lack of skilled personnelresulting in limited water resource governancefegulation

Managementcapacity of water
infrastructure/services is limited

- National DWAVvacarcies: 47% hydrologists and 53% getechnicians

Anticipatory investment in new
(appropriate) water infrastructure is
severely limited

- Inadequate record keeping and water monitoring for example:
o Calitzdorp-Fl T T A EOOECAOEIT 1 AU ridtath®
0 Beaufort Westz Unaccountedfor losses atGamka Dam+/- 52%
- Outdated infrastructure/technology, for example:
o Klein Karoo-Obsoleteinfrastructure/technology for monitoring leaks, losses and illegal
abstractions
o Prince Albert- Reticulation systemobsolete and decayingresulting in leaks

x AOAO6 OUOOAI

Limited access to, and implementation of
alternative technologies

- High levels of@eadSorageddue to excessivesiltation (for example Calitzdorp 17%)

- Inability to use drip irrigation /micro -spraysdue to high cost of electricity for pumping water

Social constructsof
drought, water
scarcity and drought
managementare
limited

| COEAOI OOOAI AE&££AOA
AOT 6CEOo6 11T 0 AOOI T AO
urban areas

- Agriculture drought typologies: OO A A OT 1T ATI"O BRIl O Eidditp@rooltd’ Hdisaster drought)
are well-understood by farmers, but impreciselydefined

- No equivalent or uniform definition for urban areas (ndicated by request to SAWS for definition in
August 2010)

Limited awareness ofthe differences in
water storage induced by excess demand
and those generated by rainfall deficit

- Poor monitoring of water consumption

Climate variability
and change (i.e.
increased
temperature, storm
intensity, longer
duration dry periods)

Effects ofrandom, low frequencyheavy
rainfall mask inadequate water resource
management actions

- Over-dependence orchanceheavy rainfalls to regularly fill storage dams (George farmers)

- Farm dam infrastructure and storage capacitydestroyed during cut-off low eventsand remaining un
repaired (Haarlem, Barrydale )

- Designed for 3 monthgstorage only (na for longer dry spells)
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5.2.1 Increased water demand that outpaced available supply

Prior to the drought, numerous risk factors drove escalating (and oftemunmonitored) water
demand that increased exposure to periods of rainfall deficit. These included recent, rapid urban
growth associated with internal migration, expansion of services related to tourism and
retirement, as well as free basic service provisian

5.2.2 Urban growth and expansion

In the years prior to 2009, several of the droght-affected municipalities experienced
considerable economic growth. For instance, from 1998009, the municipalities of Bitou,
Knysna and Mossel Bay respectively recorded avega annual economic growth rates of 7%,
6.6% and 7.4% (John, 2012). These increases were also accompanied by sizeable population
growth. Data in the 2007z 2008 Local Government Year Book (Gaffney, 2008hdicated that the
Eden Districtd fopulation grew to half a million people, with George and Mossel Bagmerging

as the most populous urban centres.

The scale of this increase iparticularly illustrated by the example ofMossel Bay that reportedly
experienced a 64.8%rowth in population between 2001 an@007,equivalent to an 8.7% annual
growth rate (Nkhahle et al., 201035). This was attributed to economic growthnoted earlier -
associated with a tourismboom andretirement developments. Duringdrought study fieldwork,
interviewees noted that this growtE:  OAT 1 | & fok &ppréximatédyAhiee years, until 2009.
Tourism and retirement developments not only stimulated the real estate industry (with
reportedly 286 Estate Agents operating during this period) but also engendered a rapid influx of
people se&ing labour opportunities.

Significant expansion of tourisrwas also noted in George where, between 2004 and 20Q6urist
beds within the municipality increased by 4,7%0rban-Econ: George, 2009).

Sustained urban growth and its implications for munigal water demand also apply to Beaufort

7A008 4EA #A1 OOAT +AO0I T OI x180 DIi7TDberdadéngirdm EAO |
17900 (Popuktat, 2006) to 41,000in 2009 (Beaufort West Municipality, 2010) This growthwas

also beéng accompanied by gjnificant town expansion from 19452010, indicated by the dark

shading in Figure 5.1(i). Unfortunately, this growth and expansion were not matched by
investments to address identified needs for improved water supply development. For instance,

the GamkaDamj & ECOOA uv8pj EEQQh xEEAE D OQivdEchsh@tediv b 1T £ (
1955 (Umvoto Africa, 2010). In Beaufort West, as with other droughtaffected municipalities, a

major drought risk driver was that the development of alternative water supplis had not kept

pace with rising local demand.
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Gamka Dam

Figure 5.1(i): Steady town expansion of Beaufort Figure 5.1(ii): Th e location of the Gamka Dam
West, 1945 7 2010. (GoogleEarth®) .

5.2.3 Free basic service provision

A tension betweensustainable water resorce managementand basic water service provisiowas

Al 01 EAAT OEZEAA E1T OEA AFiveYea Aocdl Goveinbdnt SO0 U8 4 E
Agenda specifically identified the provision of housing and basic services to previously
disadvantaged communiies as a key measurable municipal performance area. In response,

there has been a steady growth in the provision of state housing, together with an expansion in

both the number of new and the size of existing informal settlements across the drought study
area.

Statistics provided by the Provincial Department of Human Settlements indicate the
establishmentupgrade of numerous low-cost housing developments in the Western Cape
during the past decade. Such developments, particularly along the N2 and R62 asceoutes,
have increased local water requirementsz along with urgent needs for strengthened water
resource management capacity Figure 5.2 illustrates the location of lowcost housing
developments(including upgraded settlementsand services) from 2003-2009 in the study area.
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Figure 5.2 Location of state housing developments in the
drought study area between 2003 -2009

This pattern of urban expansion prevailed in both inland as well as coastal are&or example,

respondents in Klein Karoo towns suchas Zoar, Van Wyksdorp and Ladismith noted marked

growth in Reconstruction and Development Programme (RDP) housing developments, which

now provide previously disadvantaged households with running water and flush toilets. For

instance, in 2001, Van Wyksdorpeported a population of only 439 (136 households). However,

theOl x1 60 BT POl AOET 1 E A,dollowiogkhk icohsiructioh of RPAoused OO0 AAAA

Such developments havehad several consequences, for both underand high-performing
municipalities. First, successful service provision, such as the installation of flush toilets and

running water to poor communities, has increased urban water demand, but without necessarily

upgrading municipal water supply and monitoring infrastructure/services. TheWestern Cape

T OAOT T AT O8O 111 OA1 0AOA&l OwesterA Bape2Dkmitn@@ of Acdd ¢ M
Government, undated, for example, records a significant increase in the nunel of indigent

households receiving free basic water in the Province between 2007 and 2009, rising from

324 000 to 335 000 households

Second, numerous respondents noted that successful service provision had the unintended
consequence of promotingdrther in-migration from under-served areas.

5.2.4 Effects of increasing urban water consumption: George 2000 -2010

The impact of increasing water demandon exposure to hydrological drought in a rapidly

growing municipality is clearly illustrated by Figure 54) O OABDOAOAT 6O ' AT OCAB O
consumption from 2000 to 2010, and illustrates howyearly water requirements grew by nearly

60% from 8,003MlI in 2000 to 12,650MI in 2008 (Barrett, 2012:73)

41n 2007 it was estimated that there were over 32 000 indigent households in the Eden District, most located in these
two towns. (Database of theéProvincial Treasury: Socio Economic ifiles Local Government 2007).
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&1 0001 AOGAIT Uh conshihpbop Aid ot excred ghe commed GRD and Swart River
$ Al @sSured yield of 13.Mm3/year, plus 1.6Mne/year supply from the Kaaimans Pump
Station (from 2008). However,Figure 52 illustrates the combined effect of rising consumption
(red line) and declining rainfall (green line) on GB® storage levels in 2009 and 2010 (indicated
by the blue-shaded bars).

Table 5.2: Annual water consumption: mam va00n
George Municipality (2000-2010)

V- Annual Water
Demand (M) a1 o

2000 8,003 - -
2001 8,188 — prought |
2002 9,164 % " i
2003 9,977 ' o §
2004 10,105 N
2005 10,175 "
2006 9,975
2007 11,606 | "

2008 12,650 T W .,

[ Storage WAl
20 11’975 e [am Coraumption M| [Annual)
2010 7,741 Fainfall mim [(Annual) 10

Figure 5.4: Annual rainfall, water consumption & Garden
Route Dam storage levels (2000 -2010) (Barrett, 2012)

5.2.5 Competition for scarce water resources: urban requirements, agriculture and
industry

Agriculture: As the drought intensified, competition for dwindling water resourcesincreased.
For instance, inHessequa the Korente Vet and Duiwenhoks Dams provide water for both
agricultural and municipal use, supplying Riversdale, Heidelberg, Slangrivieand Witsand. As
dam levels began falling rapidly, the municipality implemented arought management plan in
September 2009- restricting agricultural use to 80% of its predrought allocated quota (du
Preez,12 February 2010:24).

However, according to tle Eden District Disaster Manager, unmetered and unauthorised water

abstraction from rivers and boreholes by farmers constituted a difficult, orgoing problem. This

OAI A OAT OEi AT O xAO AGDPOAOOAA AU A xAOAO 1 EEEAE/
Karoo. In Box5 below, an experienced engineer describes the difficulties involved in enforcing

water restrictions in agriculture, and suggests that D £l O AT OOOOAOO0OA 1T £ Al I
over the whole spectrum of water use sectors should be instituteavith training in advance

OEi 61 A A A£OOOOA AOI OCEO AEOAOOAO 1T AADOOGS8
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Disparity in compliance and prosecution resources

0Compliance with the restri c tandotiesDeparsners Water
Affairs; Compliance in the final instance is a matter of concern for Agriculture. Substantial n
availablan terms of Compliance Officarguld be drawn from Traffic Officers duly trained in I¢
proceduresContrary ¢ this, compliance could not be enforced in agricultural areas where obvio
transgressions were observEbey were also not reported. formal structure of compliance office
over the whole spectrum of water use sectors should be instituteginiftt) in advance should a futy
drought disaster occur.

Furthermore, the compliance was aggravated by a lack of understanding both from the techn
well aghe prosecution side and all the legal complicatinrikis regard, not one sessful prosecutio
was executed and fined where a transgression was obviously to the detriment of the whole

and unlawful water use took pla@me such example is the Wolwedans dam transgression which
day has not been prosecuted anstilispending.The final remark, therefore, should be that a
trained, well briefed and well oiled transgression and compliance procedure should be in pla
should be announced at the announcement ti

Source: Gorra Water and WCOo0A4

Box 5: The crucial need for compliance and prosecution measures in drought episodes 7
perspective of an experienced engineer

In Beaufort Weg, the depletion of both goundwater and supplies from theGamka Danresulted

in the municipality drawing on water supplies from the irrigation damlocated in the town, with

negative consequences for local farmerswho faced reduced supplies Conversely, around

Uniondale, farmers whose irrigation supplieswere exhausted, were obliged to draw from the

Haarlem Danh  ( AAOI Ai 6 0 DOEI AOU I Rimc& Adem Afiorts road@dedt OT OOA,
OEA O1 x1 80 A Adtdr Blppifids QvereC @goretilyA thwarted when a local farmer

drilled a new borehole nearby and began withdrawals depleting groundvater sources

Data provided by the Provincial Department of Agriculture and shown in Tabl®&.3 below
indicate the following stock numbers for March 2010 for the affected municipalities. Tablg.3
shows that approximately 130,000 large livestock units were droughtxposed in the affected
areas, with more than 175, 000 small stock units (excluding poultry) similarly exposed. Figures
5.3 and 5.4 represent this distribution graphically, indicating high livestock humbers in George,
Heidelberg, Mossel Bay and Riversdal&@hese stock levelshowever, are lower than predrought
conditions, due to farmershaving alreadyimplemented destocking measures

Table 5.3: Total Stock Units for Affected Municipalities z March 2010

Large stock units (LSU) Small stock units (SSU)
fown Beef Bre_eding Dairy Donkeys | Horses Total Goats Poultry Wool Total
animals
Calitzdorp 2095 60 426 30 180 2791 2700 500 381 3581
George 11752 6 087 16 388 46 550 | 34823 13866 | 200 000 9231 | 223097
Heidelberg 5504 929 19 423 18 264 | 26138 3018 4 000 3180 10 198
Knysna 4261 849 7 037 66 1024 | 13237 766 75 000 3517 79 283
Mossel Bay 13 676 596 8 483 63 461 | 23279 462 8 500 60 631 69 593
Oudtshoorn 4126 240 2025 20 278 6 689 5200 12 000 2 045 19 245
Riversdale 6 460 1943 10 082 16 230 | 18731 3028 20 000 9271 32 299
Uniondale 2269 821 520 118 182 3910 | 44996 3000 15133 63 129

Data source: Provincial Department of Agriculture
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Small stock units (excl. poultry) per Large stock units per town

town
20 000
70 000 18 000
60 000 16 000 m Beef
50 000 14 000 m Breeding
12 000 animals
40 000 W Goats 10000 m Dairy
= Wool
30 000 0 8 000 m Donkeys
6 000
20 000 4000 mHorses
10 000 2000
0 ) N -
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Figure 5.3: Numbers of small stock units (excl. Figure 5.4: Numbers of large stock units in drought -
poultry) per town in affected towns affected towns

The daily water consumption requirement of different livestock types varies widely, ranging

from 80 litres/day for dairy cows to 20 litres for goats (Dept of Agriculture, ND). This resulted in
wide-ranging cumulative water requirements for the drought-affected areas, and associated
impacts as these supplies diminished from the latter months of 200&.or the affected areas, the
cumulative livestock waterrequirement was estimated at 437 Mday .

Industrial development: In Mossel Bay, due to Pelr 3 ! conibution of substantial funding for
the original construction of the Wolwedans Dam, the company was able to negotiate a water
quota and reduced tariffs to accommodate its production needs. However, during the drought,

the combined effects of a I@CA OOAAT DI pOI AGEIT AT A O0AOOT 3! &«
generated water demand that initially drove dam levels downwards. Figures 5.and 56 o
illustrate the two-OOAD x AOAO OAAOAOQEIT ET -1 O00AT "AUBO xAO

5.5, for example, shows an impressive 49% reduction in average daily municipal water
consumption from 29.%Ml/day in April 2008 to 14.78Ml/day in April 2010 (du Preez, 7 May

201008 (1T xAOAOh OEA OAI A COADEAIOEN & Ob KO KIhA ABIE A/AA GH
PetroSA was unable to reduce its consumptive demands, despite the introduction of water
restrictions in 2009 (ibid). & T OO O01 AOAT Uh 0AOOI 31860 Ai 1 OOI POEOA O
represented in Figure 56 which shows declining water demand by PetroS& a downwards

adjustment that wassustained.
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Figure 5.5: Wolwedans Dam levels, average daily municipal and PetroSA water
consumption August 2009 z April 2010: Mossel Bay Muncipality (du Preez, May 2010 )
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Figure 5.6: Wolwedans Dam levels, average daily municipal and PetroSA water
consumption October 2009 z October 2010 : Mossel Bay Muncipality (du Preez, October 2010)

5.3 Under-recognition and investment in Integrated Water Resource
Management, including diversification of water supply options

A recurrent risk factor that increased exposure to hydrological and agricultural drought
conditions was the limited value placed on and undeinvestment in Integrated Water Resource
Management(IWRM). This was reflected by high dependence on surface water sourcesther
than a diversified mix that included groundwater supplies. It was also characterised bthe
limited availability of skilled technical personnel,uneven municipal capacity to manage water
infrastructure/services, as well as constrained capacity both tapgrade water infrastructure,
and provide access to alternative water conservation technologies.

5.3.1 Limited availability of skilled technical personnel
EffectiveIWRMis currently restricted by a lack of adequate capacity as well as a lack of technical
skills - and applies to all spheres of government, from National State Departments to Municipal

scale (DWA, 2011). The shortage of skilled personnel was flagged throughout the study area
during field interviews and is clearly influendng effective water manayement.
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Field research findings were corroborated by a recent report by the Department of Water Affairs

that flagged the deficiency in qualified or skilledhydrologists and hydro-geologistsin South

| FOEAA8 | AAT OAET ¢ O OEA DPADPDEA DOEAAD EAEOOCAAMT
experience in hydrology in the state sector. Experienced professionals are leaving public

ET OOEOOOETI T O O x1 OE ET OEA DOEOAOA OAAOI O AT A
notes that as retired personnel & not easily replaced, the number of vacancies for hydrologists

and geotechnicians is estimated at 47% and 53% respectively.

The policy of Occupation Specific Dispensatio{OSD) has led to many critical water
management posts remaining vacant due to caithtes being deemed unsuitabld DWA, 2010).
This is now undermining efficiency and sustained and effective managemefibid).

While many coastal towns within the study area have retained experienced municipal engineers,

those inland reported uneven acces® skilled personnel. This translated into poor management

of scarce water resources, especially in areas with erratic rainfall. For instance, in Prince Albert,

OEA OAAAT O1T U ApPDPiI ET OAA 1 O EAEliniked tedhicalskild 4nd T 1 OAA
capacity shortage had resulted in poor water resource management prior to his arrival. The

Prince Albert casestudy (Box 6) below illustrates many of the challenges faced by small towns

that were simultaneously affected by drought conditions as well as inteal capacity constraints.

With a population of twelve thousand inhabitants, Prince Albert has a small revenue base, wi
inhabitants reportedly indigent. Tourism is the main economic activity with seventy guest hous
2,00@3,000 visitorannually while agriculture employs many residents, mainly in fruit and sheep
Annual water restrictions are necessary due
and January. The town depends mainly on borehole water viiahDAKD allocation from the river. Th
reticulation system is outmithd®2t% water lost due to leglatjeslarly in the disadvantaged areas.

A recently appointed engineer carried onumicipal water a@tincerned about unregulated water @sq
begammonitoring flow and repairing identifitl déssstalled over 20 bulk watefumetsdshrough a MIG
grant andntroduced systems andharesone existed before. The engineer was of the view that th
did not expatidemaue aadbdhreoua O watdipeingsupdhyor t age

Box 6: Managing water shortage in Prince Albert
5.3.2 Constrained capacity to manage water infrastructure and services

Field research in droughtaffected areas revealedvidespread evidence of poor or naxistent
water monitoring, with municipal water use remaining unaccounted for due to poor metering
and leakages. This appliechot only to small towns such asCalitzdorp but also to larger
commercial centres such as Beaufort West where 52% of water used from t@@mka Dancould
not be accounted for DWA, 201J). Beaufort Westis also the oldest municipality in South Africa
and as such has an ageing and crumbling infrastructure that is prone to frequent water bursts
and electricity disruptions. Although respondents noted that it was posble to monitor illegal
water pumping through monitoring of electricity usage, even this recoursenay not be feasible
in small municipalities such as Calitzdorp due to limited technical and local management
capacity.

In Calitzdorp, as observed in other tans visited, inadequate recordkeeping and water
monitoring also undermined effective water resource management. Calitzdorp experienced a
shortage of water in the town during the drought which was attributed to multiple factors, all
related to poor water management. For instance, local small holders use flood irrigation
i AOET AO b Ol KE Afie Ahdsysiem relies on gravity and levelled lands to direct
water through furrows (i.e. does not require electricity), it is highly inefficient Responénts
stressed thatdrip irrigation was not affordabledue to escalating electricity tariffs.

Lack oflocal technical capacity in this instance also resulted i©1T RJODET ACET 16 1 £ #Al
available stored waterA 2010 report (Salga 2010) cited the siltation of the Calitzdorp dam, then
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storage volume. This effectively resulted iinder-estimatingOEA OT x1 60 xAOAO OODPDI
during the drought. Ond A EOAT OAOAAh OEA OAOQOET C xAO OAOEOAA
risk category.

Throughout the drought study area, local municipalities remarked on thdinancial constraints
that prevented pro-active management of water supply, particularly monibring and
distribution. Since 2005, numerous municipalities reported commissioning technical studies and
generating plans to upgrade ageing and owtated infrastructure, as well as to strengthen
monitoring of leaks. Unfortunately, funding for most of theselevelopments was not forthcoming
Z despite marked population growth, housing development and identified increases in urban
water demand in many areas.

5.3.3 Limited access to alternative technologies

Farmers described proeactive efforts to identify strategies to improve water use, especially new
technologies that improved irrigation efficiency. Many reported drillingadditional boreholes for
groundwater. However, while this strategy often secured an alternative water source, it was
unaffordable, due to the hjh electricity costs associated with pump operation. Sustained
increases in electricity tariffs over recent years also reportedly undermined efforts by both
commercial and emerging farmers to adopt less wateintensive irrigation methods, such as drip
irri gation and micro-sprays z in favour of continued reliance on olderand inefficient irrigation
methods.

Despite these constraints, there was evidence of innovative efforts to reduce multiple riskaot
only those associated with weather extremes. For instee, in the Langkloof, farmers are
reportedly working closely with Working for Water, an alien vegetation clearing programme to
achieve multiple benefits, described in BoX below.

In the Langkloof, farmers are working Witbrking for Waterwegetatioftlearing programme that removes
trees. However, as this programme does not dispose of the cut tieebtamdhes and stumps, the resi
debris increases wfide and flood risks. Farmers reported mulching the cut trees, and using the resultin
to insulate the ground in their orchards. This strategy reduces evaporation rates. It alsooepostddith
water consumption and electricity pumping costs (for irrigation) by as much as 45%.

Box 7: Alternative technologies to reduce multiple risks  z mulching tr ees removed by Working for
Water in the Langkloof.

5.4 Constrained and uneven understanding of drought and water scarcity

An important risk that delayed early signal detection of escalating water shortage risk was the
inadequate understanding of what drought is and its interface with water scarcity. This was
more evident in urban centres, than in rural areaswhich are accustomed to periodic droughts.
An elderly sheep farmer explained that the drought has different consequences for farmers and
@wnsfolk§ so that while the town is concerned with water for people and the maintenance of
municipal reticulation systems, the farmer is really only concerned with the provision of grazing
for his stock- sheep in this example.

5.4.1 Understanding drought and the drought process

Consistent with prevailing drought management policy, a mulgeneration Karoo farmer
distinguished between several types of drought:

T Seasonal drought

e



1 O3 EUT Andrhan-@ddded drought
1 Rampdroogte- disaster drought

He interpreted a seasmal drought to be a lack of rainfall during a regular rainfall season. This

does not always signal a drought but could be an early warning sign&.3 EUT  Athd COA S
other hand is ahuman-induced droughtcaused directly by poor farming practices such asver-

stocking and overgrazing. Adisaster droughtor rampdroogte refers to an extended period

without rainfall and increased aridity that seriously affects normal farming activities.

5.4.2 Absence of drought definitions, indicators and criteria for urban set  tlements

While such definitions are weltestablished in agricultural risk management practice, they are

not automatically transferrable to urban settings. The research team noted theonsistent

absence of clear definitions and criteria for meteorologicahd hydrological droughtas these

applied to urban centres. This wassubstantiated at the August 2009 Provincial Drought

- AT ACAT AT O -AARAOET C xEEAE OANOAOOAA 3itwasals®i DBOI C
indicated in 2011 by a range of varied and no-uniform definitions provided to the study team

from municipal engineers, disaster managers and other sector specialistsThe lack of clear,

unambigous drought definitions and criteria that apply to urban areaslimited early drought

detection and respong. However, from mid-2009 when the drought was identified and

uniformly understood, government was able to implement a&ell-coordinated response

Reports and field research indicated a widOD OAAA DAOAADPOEI T OEAO 0O06C
synonymous with falling dam levels. There was limited appreciation that declining dam storage

1 AOGAT 6 AEA 1106 AT1 OOEOOOA Al OAAOI U xAOTETCE 1 A&
OOOAEI ET¢C8 ETAEAAOI OO 1T &£ 1 AOCAT O1 11 CEAiAgdamh OT OCEC

levels may also be attributed to water supplydemand imbalances due to rising consumption
levels- independent of rainfall conditions.

5.4.3 Differentiating between surface water and ground water hydrological droughts

A further insight generated by the 2009-2011 drought relates to the increasing need to
differentiate between surface water and groundwater hydrological droughts. In Box 8, an

experienced gesehydrologist comments on the drought risk reduction opportunities and

monitoring challenges associatd with the increasing use ofgroundwater for municipal water

supplies.
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Whensurface wasethe sole water sourdam levealsdriver flowgill be the primary indicators of a hydrolog
drought. However, empty dams andldit/ no flow in riversdo not necessarily indicate groundwg
depletionin some cases (especially when groundwater is unused), groundwater levels may remain h
storage available, despite a surface water hydrological diichigldoes notautomatically constitute
groundwater hydrological droughtg®undwater hydrological wioalgjlmhost commonly occur when aqu
storage becomes depleted in a production / wellfield situation.

However, the growing development of groundwater faicipal supplies in the southern Cape does inc
the risk ofgroundwater hydrological.didusgjlets!s for close monitoring of wellfields to track the availabi
groundwater, along with early signs of groundwater hydrological drought. $ioa afigich monitoring

management measures will weaken the system, making the supply vulnerable to drought conditions
considerations for reducing the risk of future groundwater hydrological droughts are given below:

1 All wellfieldsare unique Specific management recommendations (e.g optimum pumping rates) n€
made by &hydrogeolofpst each wellfield / borehaleEarly warning groundwateralsoerseed to b
determined.A monitoring prograne®és to be put in place, and datdyaed regularly to enable adap
management as circumstances change (e.g onset of didughtjll ensure sustainability of groundw
resourcesand provide timely early warning to activate contingency plans.

1 A groundwater monitoring programisteould incorporate the wellfield itself, as well as the surroy
aquifer, which signals aquifer health in the general area. This is important for indicating the av
additional groundwater for contingency planning.

One possible strategyyna i nvol ve devel oping a drought pl a
available groundwater storage (including 1in
droughtso6 (rather than esasadraughtiakes ady a | restri

Box 8: Differentiating b etween surface water and ground water hydrological droughts - a geo-
hydrologist 's perspective

5.4.4 Seesaw variability in annual and seasonal rainfall
5.4.4.1 Western Cape rainfall and climate change projections

The Western Cape has been described as being highly vulnerable to climate change in the future
(Midgley, Chapman, Hewitson, Johnston, de Wit, Ziervogel, Mukheibir, van Niekerk, Tadrovan
Wilgen, Kgope, Morant, Theron, Scholes and Forsyth, 2005) Most climate studies show little
evidence for the development of trends in changes in rainfall for South Africa (Midglest al.,
2010). Kruger (2006), however, describes the Southern Coasf the Western Cape to have
shown a significant decline in annual precipitation for the period of 191€2004. This
corresponds with observations made by Midgleyet al. (2005), which suggest that lowlying
areas such as the Southern Coast, display a negativend over time z a decrease in annual
precipitation. There is strong evidence that, in general, there is an increase in the rainfall
intensity across the Western Cape (Midglegt. al, 2010), although preliminary findings by de
Waal (M.Sc unpublished)suggest that the trend for areas within the Langkloofmay be one of
decreasingintensity over the historical record, while in George and Knysa the rainfall intensity
signal remainsunclear.

Findings from Kruger and Shongwe (2004) indicate a significant imeasing temperature trend
from 1960 and 2003 for the Southern Cape (particularly in spring), as well as general warming
trends for the summer and winter months(Midgley et al., 2005).

Regional projections under the AZsee IPCC, 2009 emissions scenario for the Southern
Cape/Karoo region suggest that there will be a median temperature increase of between 1.5°C
and 2.5°C for the period 20462065 when compared to the 19612000 period. Downscaled
rainfall projections for the same time period project little change in rainfall for the Southern
Cape for DecembeiMay and an increase in average precipitation from Jurddovember.
However, the precipitation anomaly for the Central and Klein Kao shows little change
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throughout the year. Figure 57 below shows the mean annual rainfall for the Western Cape
region.

Rainfail

< 250 mm
B 251 - 500 mm
B 501 - 750 mm
Bl 751 - 1000 mm
B 1001 - 1500 mm
1501 - 2000 mm
- 2000 mm

Figure 5.7: Mean annual precipitation for the Western Cape (Midgley et al., 2005:8)

5.4.4.2 Local opinion on changing rainfall patterns

Climate variability and changing weather conditions were widely noted by those interviewed in
the course of this study. Farmers and others interviewed repeatedly referred to observed
changes in weather and rainfall patterns. Many of these are consistemith scientific projections
associated with climate change, as illustrated in Tab®4.

Table 5.4: Linking scientific understanding of climate conditions with local
knowledge and perceptions z findings from field research

Linking scientific understanding with local knowledge and perceptions

Climate change projections

Local observations and perceptions

There is strong evidence to suggest that thert
has been an increase in rainfall intensity acros
the Western Cape. Future projections sugges
that this trend will continue with higher

magnitude rainfall events occurring in the region
(Midgley et al, 2005)

In Laingsburg, the Municipal Manager noted tha
rainfall intensity has increased since his
childhood, which has led to more flash floods

A George dairyfarmer suggested that cutoff low
weather events should be accepted a
commonplace and used as opportunities fo
additional water storage

An increase in the number of dry days and "dry
spells" is projected in the future (Midgleyet al.,
2005)

An elderly Laingsburg farmer suggested thaf
droughts were now occurring more frequently,
xEOE A1 AAOAT AA Hisl prantig(
season has shifted to Oober due to longer winter
O A Tspelisd
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Linking scientific understanding with local knowledge and perceptions

Climate change projections Local observations and perceptions

Future projections indicate that mean annuall A farmer in Amaliensteyn in the Klein Karoo
temperatures are ver likely to increase in the| commented that temperatures have become
Central and Klein Karoo as well as the Souther| hotter while seasonal changes are unpredictable
Cape (Midgley et al.,, 2010). There is also| The longer winters have affected planting cycles|
evidence of an observed increase in the numbeg with pumpkin (which used to be planted at the
of "very warm" days through the historical | end of August) now being planted a month lar
record (Midgley et al., 2005)

Rainfall projections suggest a slight weakenin¢ Farmers in Calitzdorp observed that the season
in winter rainfall and slightly more late summer | are changing, whichmfluences planting periods
rainfall occurring (particularly in the east of the
province) (Midgley et al., 2005)

Other interviewe es suggested that heavy rain patterns had shifted spatially in recent years. For
instance, in Beaufort Westthe Municipal Engineerwho has monitoredrainfall changes since the
1980s, noted that rain is now faling predominantly over the town itself and not over theGamka
Dammountain catchment, as before. This had implications both for surface water sulgpas well
as access to groungater, due to slower rates of aquifer rechargeThe Laingsburg Mayoralso
reported that the spatial extent of intense rainfall events was much narrower than he could
recall in earlier years (It should be noted thatas the rain-gauge network density is sparse in
much of thestudy area, suctobservations @uld not be tested byrainfall analysis).

5.4.4.3 Navigating rainfall extremes

A recurrent observation made by farmers, municipal engineers and disaster managers referred
to the seesaw nature of rainfall patterns in recent years. Almost all respondents stressed that
effective drought risk managementcould not be separatedrom maximising the benefits of
intense storms (often endangering), while simultaneously minimising their destructive
attributes.

Figures 5.8 and 5.9 illustrate the challenges of managing highly variableainfall in Uniondale.
Figure 59 indicates that in 2005, 2008, 2009 and 2010 annual rafall of approximately 400mm
was recorded Theseyearswere punctuated by heavy rainfall years in 2006, 2007 and 2010, all
associated with cutoff low events, including an especiallydamaging cut-off low in November
2007 (with rainfall that year greater than 900mm, exceeded only in 198% the Laingsburg flood
disaster). It was the flood damage to farnirrigation water storage from this event that escalated
subsequent farm exposure taeduced rainfall in 2008, 2009 and 2010
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Figure 5.8: Annual rainfall for Uniondale Station 1990 -2011

Figure 5.9 relates monthly rainfall data from Uniondale to Haarlem Dam levels from 200@
2011. It illustrates the relationship between intense cutoff low systemsand monthly rainfall z 3
OET x1 Ei -’AAOAA‘E’ qmmno  j OEA O-110ACO &iT1T AOGQN

$EOAOOADOE A OO Of1AnG éphckd tidde wedksiapad) @r@ the November 2007 cut
off low.

The challenge of providing relialte municipal water supplies to Uniondale, despite weather
extremes, had been long acknowledged, and was measurably reflected in 2000/1 with the
construction of a pipeline that linked the town to the Haarlem Dam (explained in Bdxbelow).

In 2000/01, a pipeline was constructed, linking Uniondale to the Haarlem Dam. This was prompted 4
changes following heavy flooding in 1996. It was also motivated by dwindling river flow from the K4
River dudo increased upstream agricultural abstraction.

The new pipeline not only provided water to the town residents but also provided a lifeline to farmer
course. This was especially the case after water shortages became an annual occurreecebéoro
February.

This meant that Uniondale, which had previously depended on the Kamanassie River for its wa
withstood the 2062010 drought. A disaster manager ndtedd we v e r , that water
very ser i oaess$rgsienis wereltanfiden id the supply of water from the Haarlem Dam.

Box 9: Construction of a pipeline that linked the town to the Haarlem Dam
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These difficulties in managing climate risks were not only noted in the Langkloof. Farmers in the
Overbergoutsidethe areas officially classified as droughtffected, but with farms straddling the
Overberg/Eden boundary, commented that local rainfall patterns also appear to be changing.
One Swellendam farmer whose family has been farming the area for many generations,
reported that heavy rains between 2004 and 2007 damaged four of his farm dams, two of which
he rebuilt but lost again during subsequent floods.

A repeatedly noted constraint to anticipatory risk management for agricultural drought was the
acknowledged inacequacy of current onfarm water storage This was attributed to capacity
constraints to retain no more than three monthéwater in storage (which was inadequate during
prolonged dry spells). It is also associated with design features that are inadequate fatense
rainfall events, such as emergency spillways not competent to pass the peak flows, with the
inevitable result of damage and dam failure z consequently increasing farm exposure tothe
outcome of laterlow rainfall s.

5.4.5 The masking effect of heavy rainfall even ts on increasing water scarcity

The occurrence of intense cubff lows, and associated heavy rainfalls across the southern Cape

not only generated physical impacts on dam storage (both beneficial replenishment in some
instances, while damamg structural lossesand sedimentationin others). They also acted to

Oi AGEG AAAOQOI O1l AOCET ¢ OOAAT AO1T OGCEO OOI 1T AOAAEI EO
regulated urban water consumption. Figure5.10 below from George, for instance, shows that

urban water demand increased by50% from 2000-2008 (red line). This consumption
OOAOOAT OEAI 1T U ET AOAAOGAA OEA AEOUG (¢ akd@éninGed OA Ol
even after there was clear evidence of declining rainfall (blue line).

14000 1000

00
12000

A~
N N A .

500

storage (M)

e Conisumption (M1}

Rainfall {rmm)

coco BB B BN B B B B

400 ——Rainfall (mm)

300

soco —B——— R SR BEE B B B B B B

200

HIGIEEE B B . S I B . B S s =

Average Annual GRD Storage Levek (M) and Annual GRD Consumption Lewek (M)

100

2000 1001 1002 2003 2004 2005 2006 2o07 2008 2008 2010
Year
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occurrence of severe weather priorto the summer months. Figure5.11 shows monthly Garden

Route Dam (GRD) storage levels from 20092010. The heavy blue shading signals cutff low

storms that were classified as disasters due to their damaging flood impacts. However, in 2004,

2006, 2007 and 2008, these intense weather systems also conferred protective benefits to local

water supply by resetting reservoir storage back to full capacity As no comparableveather

event occurred in 2009, the municipality became highly exposed to meteorologicakought

conditions due to its sustained high water consumption levels.
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Figure 5.11: Monthly GRD storage levels from January 2000 - May 2011 with severe weather events (Barrett, 2012)
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.6 Accumulating drought risk conditions 7 the case of Barrydale, Swellendam

Within the Overberg District, the Swellendam Munigipalivn of Barrydaleas also drougiatffected. A focug
group discussion with local businessmen, residents and farmers concluded that water was being poorly
the area. Focus group members noted that the muni@pkldyn instituted watetioesrid that there had beea
capital investmemnsure adequate water provision, such asphie of numerous leakaggslso stressed that
small municipal dam wasadequate to cater for new deireltinenta, with water consumptigeportedly
6skyrocketingd over the |l ast five to ten years.

This rapid growth was attributed to several factorsigtesting of the R62 as a tourist déstinsgising the numbg
of accommodati on facil it ipepslretirentent destinaiongvwitls theecomstnuagid
of several hundred RDP hdtlsesnning water and flush toilets.

Local farmers explained that the supply of water was the most limiting factor to their continued viab
reportedstoragepegity of2 mont h b fraaim fdalms, whil e the townos
to the municipal dam. The groundwater level is highly variable, ranging from 2 to 15 m. It is also bra
unsuitable for irrigafdthough higrically the town boasteddéal e i & ,wisageeis nove drasticadlynreduce(
alternate wés in summer, and once weeklgliarnate months during winter.

During the recent drought, local farmers adapted their farming practices in several evagiic8dnstock nym
while others exploraternative irrigation sygbéechsdue to steep increases in electricity tardfed expertsiven.
Lower yieldseduced labour mesd#ting in thiayingoffof even permanent farm workers.

Box 10: Case study from Barrydale, Swellendam

5.7 Conclusion

Consistent with prevailing studies and published literature on drought and water scarcity, the
severity of the 20092011 Eden and Central Karoo drought emergency was amplified by key risk

drivers that z over the past decade had progressively escalated the risk of a widepread water
shortage. These included greatly increased water demand both in agriculture and in rapidly

growing coastal townsz that was neither matched with rigorous water demand management, nor
systematicinvestment in water infrastructure, including the essential technical capacity to manage

it.

The risks were further exacerbated by lack of systematic drought risk management planniig
especially as this applies in urban settings. Specifically, there wasi O1 E £l Oi AAZEET EOQOEIT 1

nor accompanying indicators that would have allowed for early signal detection. Nor were

in
E

recent history of damaging weather extremes, along with their rislescalating consequences. This is

dicator-l ET EAA AT 1T OET CAT AU pPI AT O ET bl AAA OEAO
T OAT OA 6 S geibd dreGefestial in both of the drought-affected districts, given their

evident from widespread reports of flooddamaged dam infrastructure, that then increasefarm
exposure to periods of reduced rainfall.

E

ncouragingly, the insights and experience gained from this large, protracted and costly operation

have been actively incorporated into many municipal policies and plarshopefully, reducing local
exposure to future drought events.
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PART VI: FOCUS ON SOCECONOMIC EFFECTS
6.1 Introduction

6.1.1 Challenges in attribution of cause

Meteorological drought impacts were reported widely across the affected districts, reflected mainly
in the diminished availability of ground ard surface water. These effects, along with diminished
vegetation conditions have been described in Partszl IV, along with risk drivers that increased the
severity of the resulting water shortages.

Although field research, findings from extensive intervievs and document review indicated a broad

suite of noted drought impacts, it was seldom possible to attribute reported losses exclusively to

AOT OCEO AT T AEOEIT 108 4EEO xAO AOA OI OEA Al1 O6AOC/
economic recession and ssociated local economic downturn. In addition, all farmers interviewed

noted the destructive influences of pest animals and livestock diseases. Specifically, they underlined

that jackals and lynx posed a moreignificant and consistent causeof livestock loss than drought.

They also stressed the seriousness of livestock diseases such as Rift Valley Fever, which usually

occurs after the heavy rains following a drought.

51 £ 0001 AOAT Uh A DAOOAOGEOA 1 AAE 1 £ Al AOtokdeOAOET 1
made it impossible to differentiate the severity of crop or livestock losses by location, type of

farming, exposure to reduced ground and surface water supplies, or relative coverage through

il AAARO OAT EAZE8 3EI El AOI Udnsiva Affora BoedabliSiEtle scald afAhd OAE O,
social impacts, none of the various relief NGOs and organisations interviewed was able to
corroborate its observations with quantitative data.

6.1.2 Complexity of causal chains: weather extremes and rural -urban connec tions

Two other factors have informed the presentation of this chapter. First, unlike many previous

drought studies, this research underlines the intetOAT AOET T OEEDPO AAOxAAT OAOI (
two districts that, for much of the past decade, have baerepeatedly shocked by severe weather.

The disaster risk literature speaks ofsimultaneousand sequential crisesas well as synchronous

failures and their relative contributions to intensifying risk conditions (UNISDR, 20117)5. In this

case, it is cleathat conditions which escalated drought exposure and vulnerability were associated

with previous severe weather and flood events.

3AATT AR Al OET OCE Al 1 OEAAOAAT A AOOAT OEIT ET DOAOGEI
Ei DAAOOSh OEA ctierEid Wadeb avAilAblity sindulla@eously and seriously affected

urban areas as well as farming communities. This resulted in tightly interlinked effects that,

OEAT OA1 OAOKR CAT AJAGA AE | AAOAONOER OA AH F8O¥rEdps dsmvBlAaO OEOU 1
urban and rural settlements.

This chapter describes effects described through more thama hundred interviews and field
research. It focuses first on effects reported by farmers (including commercial and emerging
farmers as well as farm workers). It cotinues with attention to private sector and municipal
impacts, followed by noting the ecological effects identified. The chapter concludes by illustrating
the complexity and tight @terconnectednessof local risk profiles that emerged during the drought

sO3EI O OAT AT 06 AOEOEOS6 OAAEAOO O1 AITAEOEITO EI xEEAE AE
6 OAZAOO Oi AiTAEOEI T O x Eakddde oftinfetlodkedisste@OECCAO AAO.

EOG O
ABOIT EAET OOAOGS 1T AADO xEAT AEAAAOAT O OEOEO Al 1 OAOCA
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with a specific focus on the Langkloof. The considerable risk management difficulties encountered
in this location illustrate the on-going challenges faced more widely in the two droughtffected
districts.

6.2 Reported agricultural impacts

6.2.1 Introduction

Meteorological drought impacts were widely reported in the agricultural sector, including effects
noted by farmers, labourers who lost employment, and representatives of associated processing
industries, that were also affected. These included smadkale subsstence and emerging farmers,
large-scale commercial farmers, as well as those with irrigated crops such as vegetables.

In all areas, drought was acknowledged as an integral feature of farmiggespecially in the Karooz
and that water needed to be reservedo buffer dry spells. However, although drought was an
anticipated risk occurring in natural cycles, farmers noted that the current economic climate
delayed recovery and that impacts lasted longer.

Unfortunately, it was not possible to determine changesiistocking levels during the course of the
drought. However, data provided by the Provincial Department of Agriculture and shown in Table
6.1 below indicated the following stock numbers for March 2010 for the affected municipalities.
Table 6.1 shows that gproximately 130,000 large livestock units were droughtexposed in the
affected areas, with more than 175, 000 small stock units (excluding poty) similarly exposed.

Table 6.1: Total Stock Units for Affected Municipalities z March 2010
(Provincial Department of Agriculture )

Large stockunits (LSU) Small stock units (SSU)
Town Beef Bre_eding Dairy | Donkeys | Horses Total Goats | Poultry Wool Total
animals

Calitzdorp 2 095 60 426 30 180 2791 2 700 500 381 3581
George 11 752 6 087 16 388 46 550 34823 | 13866 | 200000 | 9231 | 223097
Heidelberg 5504 929 19 423 18 264 26 138 3018 4 000 3180 10 198
Knysna 4 261 849 7037 66 1024 13 237 766 75 000 3517 79 283
Mossel Bay | 13 676 596 8 483 63 461 23279 462 8 500 60 631 69 593
Oudtshoorn 4126 240 2025 20 278 6 689 5200 12 000 2 045 19 245
Riversdale 6 460 1943 10 082 16 230 18 731 3028 20 000 9271 32 299
Uniondale 2 269 821 520 118 182 3910 44996 | 3000 15133 | 63129

622&A0I AOOS6 OADI OOAA AOTI OCEO Ei PAAOO AT A OEAEO OAR

Table 6.2 traces the sequence of impacts reported by sheep, dairy, fruit and hops farmers
interviewed through field work. It describes direct effects noted by those interviewed, and their
OOOAOACEAOG O 1 AT AcCA OEAOGA8s ) O-IABT GHIAGAG AJ AETAA
consequences to the farmer and local community. Invariably, these included reduced requirements

for farm labour and associated livelihood consequences for those dependent on seasonal work.
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Type of Direct Drought Effects Reported Indirect Consequences Reported by Wider Economic Impacts and Consequences for
farming by Farmers Farmers Community

Karoo sheep | Natural stock reproduction cycles| Unable to increase stock and struggleq Increased unemployment, and associated livelihood
farmers disrupted. to meet regular financial obligations.| impacts for households dependent on agricultural

Farmer® reduced labour for economic
reasons

incomes, particularly farm labourers and seasonal
workers.

Reduced local buying power in town, affecting local
economy.

Fruit farmer

$O00ET C EEOOO OAOI
09), dams only 45% full compared to

Unable to irrigate orchards, resultirg in
lower fruit yield and poorer quality.

(Ladismith) normal 95% capacity.
The following winter was warmer Swarms of bees were greatly reduced | Bee hives were still gbandogeg in 2011 despite
than usual. This led to fruit trees compared to previous years whilethe | OEAOA AAET ¢ OAI AUET ¢ xE
flowering weakly in spring. veld did not flower sufficiently.

Dairy farmer | Failed late 2008 rains, leaving Farmers conserved water in irrigation | Farmers procured maize (priced low at the

(George) irrigation dams un-replenished. dams for their cate and ceased beginning of drought) and lucerne from the Orange

(Dairy cows require large amounts of
drinking water to produce milk).

Human needs met from a natural
spring on farm.

irrigating pasture. Water quality was
later affected as dam levels fell.

Attempted additional bore holes, but
unsuccessful or produced poor quality
xAOAO8 / OEAO EAOI A
additional water.

River (high transport costs).

Stock fed with maize and lucerne produced dense
milk and higher yields than from usual grazing. This
led to increased production and an associate(
oversupply of cheese.

George hops
farmers

Lower rainfall and reduced
irrigation.

Reducedquality of hops grown, but
consistent yield.

New boreholes drilled at +/- R 40,000
per borehole.

Drought experience indicated hops require 1820%
less irrigation than previously thought.
As the yields were not significantly reduced, farm

labour needs not significantly affected.
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6.2.3 Small-scale farmers

Small subsistence farmers were particularly badly@itdby the drought, not having the capital
resources to cope with the dry condions. This is unlike many of the commercial farms that
could resort to drip irrigation and/or microlines, both of which require a huge initial capital

outlay but constitute an effective longerterm investment.

For instance,in Zoar, located in theKanndand Municipality, a well-established community of

small-scale farmers were reportedly severely droughaffected. The information was obtained

from several interviews conducted at Amaliensteyn. According to a local farmer, orchards

perished during the drought while crops died due to the heat and animals were lost due to the

AAOI AOOGS6 ET AAEI EOU O1 bDOT OEAA &£ AAAO8 !1 OEI OGCE «
to pay 10% of the cost themselves, and many were unable to do so. Howeve) & A IABE AA O 6
system prevailed with farmers trying to help ore another.

Water supply was anon-going concern for the Amaleinsteyn community. Although potable

water is supplied from the Tierkloof Dam, the narrow pipeline could not support the needs of

the community, ppPOOEAOI AOI U ET OEA ET O OOi 1T AO loishéddEO8 4E
genoeg water maar ditis niOAC AAEAAO 1 E hiplying #Eat waleOrGadaemerit iE A 6 h

the real problem rather than actual supplyThis observation is consistent with technicareports

which noted water supply losses of up to 40% in the KannalandMunicipality, with large water

losses andwater theft specifically associated with the Tierkloof Dam (du Preeduly,2010).

Smallscalefarmers in both Beaufort Westand Oudtshoornalso reported numerous impacts. In
Beaufort West, these included livestock deaths associated with lack of vegetation and fodder
assistance. Farmers stressed the impact of animal diseases such as Rift Valley Fever and Blue
Tongue Disease, noting that vaccin@in costs were unaffordablez as was the cefunding
requirement for accessing fodder relief. Constraints to accessing fodder relief were also
underlined in focus group discussions with emerging farmers in Oudtshoorn, where the scale of
this constraint was illustrated by fodder relief distribution records. These indicate thatduring

the first phase of agricultural relief,116 (92.5%) of farmers who qualified for fodder relief in
Oudtshoorndid not take it.

6.2.4 Farm workers

At a Provincial Drought meeting on 25May 2010, aProvincial Department of Agriculture
OADPOAOGAT OAOGEOA OADPT OOAA 11 OEA AOTI OCEOGSO i1 O1 OE]
@ OAI AGEA 1 imisOwasl réiterdiell A Géa8 later by UNIERUniondale Integrated
Empowerment Project), a social assistance NGO based in Uniond#hat profiled loss of jobs for

seasonal workers on fruit farms in the Langkloofl{aaprapport 28 August, 201)1 Job losses were

attributed to cost-cutting measures by farmers who, due to reduced productig had little option

but to lay off farm workers.

Although the primary focus of this report is on drought and livelihood impacts sustained in the

Western Cape, interview findings suggested that reduced seasonal labour requirements had

much wider implications. Forexample, Barrydale farmers reported that as fruit farming requires

skilled labour, seasonal workers usually arrive from as far afield as Zeerust. As these skilled
OAAOT T Al x1 OEAOO xAOA 1106 AipIiTUAA AOOEI ¢ OEA
livelihood impacts may have affected households as distant as the North Wesbvince.

In response to rising concerns about droughtelated job losses, the Department of Social
Development convened a Drought Workshop in Kannaland from 112 November 2010. This
sought to assess the broader socieconomic impact of the drought, particularly on farm
dwellers and workers involved in the farming industry within the Eden District. The mult
stakeholder forum planned to develop longeiterm developmental goals to coungr the
anticipated socioeconomic impact of the drought.

Although reportedly some 320 farm workers lost their jobs in the Eden District, mostly in the
George and Oudtshoorn areas, no verifiable quantitative information could be found to
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substantiate this. Following social work assessments, this original estimate of potential relief

recipients was reduced to only 45 affected families located in and around George, while a report

received from the Department of Social Development (undated), also provides eviume of the
DADAOOI AT 060 0OO0ODPDPIT OO0 Of-affektéd fdrnd lAOWers A8l tizQJDIdnddle A OT OC
area.

Similarly, while a further 66 families were subsequently identified in Oudtshoorn and

surrounding areas, assessments conducted by social workers abtished that few qualified for

relief according to the eligibility criteria. A further group identified from the MosselBay area

also failed to qualify for relief funding.

The Eden District Department of Social Development reportedly supported food aid t&arly
Childhood Development Centres throughout the Langkoof, Oudtshoorn, George, Hegse
MosselBay and Knysha areas. However, despite numerous requests by the research team, this
information could not be verified.

6.3 Private sector losses

6.3.1 Economic downturn attributed to recession, not to drought

Although concerns that significant business losses were sustained across both districts, this was
not corroborated by interviews and field research in the major towns. For instance, a
representative of the George Business Chambendicated that none of its 305 registered
members ceased operating during the drought period. However, the Chamber did stress that,
due to its limited membership from previously disadvantaged groups, it could not accurately
reflect on the business consequences for these communities.

Similarly, a member of theMossel Bay Business Chambawuld not associate drought with
declining commercial activity, although he noted that businesses in the area had been under
pressure due to the ecommic recession. This view was shared by the Branch Manager of the
George SED#ho suggested that the drought, while not primarily responsible for the economic
downturn in the region, did exacerbate the effects of the ogoing recession, leading to job
losses.

Such findings were consistent with a telephone survey of Garden Route accommodation
establishments by the research team that also failetb indicate a downturn in business that

could be attributed to drought. Similarly, field research results fronBeatfort West (where the

hospitality industry is sustained by transit accommodationalong the N1 and not on tourism)

indicated that Bed and Breakfast enterprises continued to trade as usua evidenced by

perusing a booking log of one of the busiedied and b A AE £AA OO A OOA A stE@ttiei AT OO
town.

6.3.2 Adverse impacts in smaller towns

Adverse impacts were reported, however. For example, B & Bs outside"oR A O £ OOwn7 AO 06 O
centre did suffer and schools were also affected by the lack of water. A local wash was forced

to close while the abattoirs suffered a dowsturn in production as, being a wateiintense

industry, it was forced to reduce the number of slaughtering days.

Local businesses inBarrydale on the R62 were affected. For example, a local geakdealer
explained that due to higher rates of unemployment during the drought period, he stocked his
store with low-cost items that were more affordable for those with reduced buying power. He
also extended his terms of repayment for those buying on cdé. The drought reportedly also
reduced real estate sales, as potential buyers became aware that Barrydale was a watsort
town. Subsequently, a fiveyear moratorium was placed on property subdivisions in the town,
acknowledgingthat the inadequate water supply could not support further development.

In Ashton canning factories were required to lay off workers due to reduced production.
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6.3.3 Innovations to ensure business continuity

There was clear evidence of business innovation to ensure continuity of sére. Some of these
are illustrated in Table 6.3 indicating adjustments across a wide range of industriesfrom small-
scalecar washes to larger dairy processing plants.

Table 6.3: Examples of innovations made to ensure business continuity during the dro  ught

Affected
business Drought Impact Strategy adopted
(Municipality)

Golf estate and | Drier conditions at the beginning of 2009 | Implemented a greywater recycling

hotel due to high temperatures and low rainfall | system to irrigate its three golf courses.
George The estate uses municipal water in its
accommodation establishments.
Car washes Water restrictions were applied to Car wash businesses repaedly thrived
MosselBay residential areas but not to the as people could not wash their own cars
commercial centre, to minimise impacts | at home and relied on the local car
to the local economy. washes for this service.
24 hour family Severe water restrictions and water Installation of two 10, 000 litre water
restaurant and shedding impeded the normal flow of tanks to keep business running during
petrol station business. scheduled water shedding. This ensured
Beaufort West toilets flushed and dishes were washed

on the busy N1 route between Cape
Town and Johannesburg

Bed and Gamka [am empty. Water shedding Spent R 60,000 to sink a borehole

Breakfast anticipating that the meagre water supply

Beaufort West to the central town might dry up.

Cheese factory | Reduced production during the drought | Instituted a water recycling programme.

Ladismith which increased prices (the cheese Tankers were rinsed with water that was
production processrequires three litres then recycled and used for irrigation. As
of water to produce one kilogram of the used water has a high enzyme conten

cheese). Hygienic standards also require | it cannot be employed in the cheese
high water usage. Milk tankers need to be| production process.
sanitised before collection of milk.

6.4 Municipal Impacts

6.4.1 Opportunity costs due to diverted resources / reduced income from water
restrictions

In addition to the considerable diversion of time, effort and expertis to manage the water
emergency, combined with obvious physical reductions in supply, municipalities sustained
opportunity costs during the drought. These included reduced municipal revenues dueot
diminished water consumption, along with the need to defray planned developments to
accommodate immediate needs for water infrastructure financing. These consequences are

clearly illustrated below AU - T OOAT " AU8O A@PAOEAT A20A0aAdaDAET AA
report (Mossel BayMunicipality , 2010).
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0 Tehwater shortage also compelled the Municipality to embark on expensive and unforesg
projects to augment the Municipalityds wate
necessitated the reprioritization of the budget aasméké cancellation or postponement of some prg
in order to make the funds available for these projects.

One of the projects that was cancelled was the planned expansion of the municipal main buildir
additional office space as well asnéargeed Council Chamber to accommodate the increase in the |
of Councillors following the 2011 national

Box 11: Planning implications for Mossel Bay Municipality due to unforeseen
and urgent needs for new water infrastructure.

Examples of physical impacts in municipalities

Despite efforts b minimise the adverse impacts of scarce water supplies, numerous effects were
noted. For instance, bothBeaufort Westand MosselBay municipalities reported the adverse
effects of reduced grewvater on the functioning of their sewerage systems.

Mossel By Municipality also noted problems in the application of water restrictions to blocks of

flats supplied with only one centralised water meter and E AOA OCOAT T U A& AOO08 ¢
with the main house. These conditions led to disrupted water supply wherthe metred

OET OOAET 1 A8 Al 11T AAQGETT xAO AGAAAAAAS

In Beaufort West sporting activities ceaseddue to the lack of available water to irrigate the
school fields.In addition, an olive grovez originally planted to augment the income of one of the
schools- died.

In George investment implications emerged due to anxieties about the sustainability of water

supplies. For example, during the drought the George department of local economic
developmentnoted that the first question investors asked when considerig business in George

x AOO OQEAOA xAOAOed 4EEO ET AEAAOAA OEAO OEA xAOAC
investment decision-making.

6.4.2 Positive outcomes

The successful management of the drought emergency, however, was also viewed as
developmentally enabling. For example, the George Business Chamber representative explained
that as a result of both the drought and the economic downturn, mutual support mechanisms
had developed among local businesses. Furthermore, this had become a growing trend with
local mentorship programmes being driven particulaty by the George branch of SEDA. The
Department of Local Economic Development representative also emphasised that drought relief
funding had enabled George to advance its water agenda which, by implicatiorwould allay
investor concerns and benefit local economic growthThis was in part attributed to the
diversification of water supply sources, beyond dependence omsurface water to include
groundwater, as well as additional supplies from water raise and eclamation plants.

6.5 Social Consequences for Poor Households
Social impacts were also traced through interviews with various relief NGOs and organisations,
although none was able to corroborate its information with quantitative data. Local social

support organisations played an important role in easing the hardship experienced by poor
families z as illustrated in the case study below from Life Community Services, located in George.
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In George, Life Community Services was forcatistmntinue its food ghreldo the shtage of water for
irrigation. This garden had previously provided food to many indigent families living in the George
al so augmenting the supply of vegetables to
children.

The Lie Community Services noticed a gradual increasenantber of children requiring food during t
although they did not keep a record of actual numbers. Child and Family Welfare in George also rep
was called upon to provide inciiegsumbers of food pdudels the drought.

The organisationds staff was concerned to unhgq(
their soup kitchen and began to visit children in their homes to assess the underlying itusmoldhey
were alarmed to findkh ol e f ami | i es 6 st ar v,ipartgdarlydiruiefarnhsovhidh da
substantially reduced yields and therefore less need for seasonal labour. Family members repof
worked on farm, not only in the George area, but as far afield as the Langkloof.

Box 12: Case study from Life Community Services locate d in George.

A recurrent finding noted in Beaufort West and Oudtshoorn which is consistent with
observations by the Life Community Services staff, concerns the sensitivity of home gardens to

reduced rainfall, combined with punitive water restrictions. Poo households noted that their
OCAOAAT O AEAAGh Al OET OCE | AT U AéGtérAForbirQtdnke, &1 1 AET
elderly woman in Beaufort Westreported that her carrots, spinach, tomatoes and cauliflower

died, which she would have used for housetid consumption to augment her R 800 monthly

income. Field research indicated that home gardens augmented livelihoods directly as a source

of food or indirectly as an income source (from vegetable sales). The loss of home gardening as a

key drought amelioration strategy constituted an additional hardship for poorer households.

6.6 Ecological impacts

Although not the principal focus of this study, the research team explored increased risk of wild
fires. For instance, the dry and hot conditions increased thecarrence of wildfires, particularly

in the mountain catchments. Fires were reported by farmers in Amaliensteyn in the Klein Karoo,
the Swellendam area and also in the Langkloof, where in March 2010 a fire raged across an
extensive area, from Joubertina té\vontuur. Fire-related losses not only affected vegetation. For
ET OOAT AAh ATE ARDERS ha) BtenseOvldiirds had destroyed up to 300 of his
bee hives.

Conservationists reported that large fires even spread into indigenous forests, ddsp the
presence of protectiveecotones 30-40 metre areas of retardant vegetation located between
plantations and the fringes of indigenous forest. However, during the drought the ecotones failed
to halt the advance of fires into the indigenous forest.

The indigenous forests in Knysnaere reportedly drought-affected, in the loss of several giant
stinkwood trees. Regeneration of natural vegetation is lower in indigenous forests under
drought conditions. A timber industry representative also reported that the drought had
retarded the growth of young saplingsThe research team also recorded numerous reports of an
increased incursion/movement of wildlife into urban peripheral areas (particularly baboons),
including instances ofhungry bushbuck leaving indigeous forests to graze on young saplings in
the plantations.

6.7 Loss exacerbating factors z navigating vulnerability, volatility and variability
6.7.1 Introduction

While many rural areas sustained real hardship during the drought and beyond, the Langkloof

provides invaluable insights on the convergence of multiple risk driverg both for commercial

farmers, as well as emerging farmers and farm workers. Specifically, it illustrates the risk

Al 1 EEUET ¢ AT TTAAQCEITO AAOxAAT Oidns GAtde0 doGhe AOAT OO
consequences of poorly managed rural risk being transferred into urban areas. It is the research

OAAI 60 OEAx OEAO OEiIi EIAO POT AAOOAO 1 Au EAOA DPOA
the scope of this study to investigate thessites in comparable depth.
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This caseexample is separated into two further parts. Section 6.7.2 describes the effects of
extreme weather in the Langkloof and its consequences for the accumulating risk profile of
commercial fruit farmers z along with concumrent economic recessionary forces. Sections 6.7.3
and 6.7.4 augment this with a specific focus on the knoal consequences forsmall-scale
farmers and farm workers, whose rural livelihoods came under extreme pressure, and, in the
latter instance, -resulted in their relocating to George for relief and employment.

6.7.2 Navigating variability and volatility =~ z the case of Langkloof fruit farmers
2007 z 2010: Four difficult years

The Langkloof region covers approximately 7,000 ha and straddles both thEastern and

Western Provinces. This deciduous fruidgrowing region also has an estimated permanent

agriculture labour force of 8,00 people Agri-SA ND). Although they were seriously affected by
meteorological drought conditions in 20092010, the Langklod fruit farmers had sustained

repeated weather shocks prior to 2009. However, it was the November 2007 coff low and

AOOT AEAGAA &I 1T A AAI AcA OF EAOI AAI O OEAO ET A0/
conditions in 2009, due to compromised ofsite water storage capacity.
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Nov 2007 cut-off Damaged & No access for Orchards washed
low flood damage destroyed dams spraying away

No available storage Poor quality harvest
Reduced rainfall while dams repaired due to fungal
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Increased use of
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Misgund dam runs Poor quality harvest e [Esar
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Figure 6.1: The staging of the drought and its hydrological, agricultural and socio  -economic effects

Figure61ET AEAAOAO OEA DPOITTTCAA TAOOOA T £ iR AOT OC
2011 z four years after the 2007 cutoff low. The khakishaded boxes indicate the meteorological
conditions that prevailed each year, while blue shading signals effects ground and surface

water. The green and orangeshaded boxes respectively e OEN T R EACOEAOI O
consequences.
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2007 z the November cut -off low

The November 2007 cutoff low brought intense and damaging rainfall. One farmer, whose
family has farmed the Langkloof for generations, noted that 560mm of rain fell in8Lhours on
his farm while, from 20-27 November, more 1,000mm rain was recorded. This meant that fruit
trees stood in water for days which damaged their roots. Access to therchards for protective
spraying was also impossible.

The original cutoff low flood damage estimates for the Western Langkloof were R 46.1m,
fact that most farmers repaired the damage and rehabilitation of orchards, fences, buildings
access road, fences, smaller irrigation systems, mainly from own funds or lending from
AT T 1T AOAE AAgri-3MNDE O 6

2008 z Dams rebuilt with personal finance. No storage capacity

The dams were reconstructed in 2008, many with loans at interest rates as high adrie +8% -
Cobp AOA O A£AOI AODa&ddiE Ehe R0kl dias 8306400 thedadinual
average, and insufficient to replenish storage. Some farmers also incurred additional losses due
to an intense hail storm in December that year (Agt6AND).

With the onset of the drought, farmers were already vulnerable, with little additional water
supply to irrigate their orchards, particularly at critical parts of the growing cycle.

2009 z reduced harvest and poorer quality fruit

Due to compromised irigation in 2008, the 2009 harvest was of poor quality. The low levels of
carry-over water storage were also aggneated by a second year of belovaverage rainfall
(416mm or 76.1% of the longterm mean). An Irrigation Board official from the Haarlem area,
who had experienced three floods since 1991, noted that 2009 represented his first experience
of insufficient water supply that resulted in many farmers turning to the Haarlem Dam for
irrigation water. A second haistorm was reported in April 2009 which, tagether with the
December 2008 storm, reduced turnover by 20% (AgfrBSA, ND).These factors were further
compounded by the onset of the global economic recession that forced fruit farmer export
earnings to drop by 30%(ibid). Reduced access to irrigation, alng with higher temperatures in
2009 resulted in early, unseasonal flowering and stressed tregsreducing the 2010 harvest.

2010 z another poor harvest due to warmer winter in 2009

Measurable reductions in apple production for selected cultivars in both 2B and 2010 from

the Langkloof are shown below in Table 6.4These indicate reductions in Golden Delicious,
Granny Smith and TopRed/Starking varieties in 2009, respectively dropping to 55%, 80% and
33% of the 2008 harvest(Hortgro, 2012)8 # OE B D § Gwvn& Yaheties Prbdiiction in 2009

Al 61 bl O0ii AGAAnR AT1 OOEOOOEI ¢ 111U ¢m8c¢hb 1 £
particular sensitivity of the red cultivars to drought conditions (ibid) .

Figures 6.2 and 6.3 show the farm location of some di¢ dams either destroyed or damaged by
cut-off low-triggered flooding, as well as farms that subsequently were drougkdffected.
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Figure 6.3: Farms th at subsequently were drought -affected
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Table 6.4: Apple Production (MT) Langkloof 2006 7 2011 (Selected Cultivars

Ave 2009 2010
Apple Variety 2006 2007 2008 2009 2010 2011 (2006 - | as % as %
2011) of Ave. | of Ave.
Golden Delicous | 234455 | 218 343 | 359021 | 198 963 | 214 881 | 293 488 | 253 192 78.6 84.9
Granny Smith 852828 | 679914 | 746 799 | 599 918 | 727 201 | 674 865 | 713 588 84.1| 101.9
Topred/Starking 52 762 26047 | 125609 | 41954 | 50113 | 70060 | 61090 68.7 82.0
Fuji 93116 | 106381 | 165307 | 122 198 | 144 643 | 13,772 | 127 403 95.9| 1135
Braeburn _ 75 408 59410 | 51664 | 96347 | 78386 | 42681 | 67316 | 143.1| 116.4
#OEDBDBOGO
Red/Sundowner 12 785 9580 | 25784 5198 | 20635 | 27600 | 16931 30.7 | 121.9

Data sourceHortgro, 2012

However, while monetary losses from the 2009/10drought were estimated at R 3@ (Agri-SA
ND), there were other significant social and economic impacts, that affected smadlale farmers
and farm-workers. Several Langkloof fruit farmers interviewed reported reducing labour
requirements during the drought.

6.7.3 Small-scale farmers z Haarlem

During a focus group discussion in Haarlem,-soa# farmers reported noticing drought warning signs. D|
experience in previous droughts, they reflected that this wisttiree they had seen their anirasla
consequence.

Havingno water supptyer than a limited dam quota provided by the Eden District Municipality, they we
hit by the drought, watching surrounding commercial farmers with individual quatas tontrigate thei
farms. However, whilecal crops and livestock sutteud#red;ontinued to provideusehold water supply

According to the local Irrigation Board, Haarlem farmers practise arédome form of farming, usingtdate
irrigéion methods that are extremely. inkf§igiestlted in their being unable to irrigate their crops adeq
leading tdost onion and potatdlmbpad already been planted.

During the drought ds peak,fodtHeomthe Eree SHfathrecaied donativre (
maizehrough the intervention of AgiWeskaap. The farmers interviewed reported thatlitheypt receive drg
reliefrom the Department of Agriculture (this is corroborated by fodder relief reportidoddle, indicating
thatlOlfarmedsi d not redeem fodder vouchersc¢caké. b md

A Haarl em farmer explained that he was now peil
inoculate Higestockvhose immunity was already compromised. This has potential consequences
outbreaks of preventable animal diseases. The low immunity of animals after a drought was also
representative of AgWeskaap, who explained théd thaves animals particularly disgases.

Box 13: Case study of small-scale farmer s from Haarlem

6.7.4 Farm workers

2ADPT OOAAT UR OP OF tub T A& (AAOI AiI 3O OAOEAAT OO

drought there was little work on the farms, with adverse impacts on household livelihoods.

Some support was provided by the Department of Community Services, which delivered food
parcels to desperately @eedyd Haarlem households, while a school feeding scheme was

established for the school childré 8

to cope after successive disaster impacts in recent years.

Although staff at the Life Community Services in George reported that children attending their
soup kitchen were from farm worker famiies located as far as the Langkloof, they did not
identify particular towns. As a result, it was not possible for the research team to connect
constrained labour opportunities specific to Haarlem with subsequent farm worker relocation to

George.
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6.7.5 The progression of vulnerability: livelihoods of farm workers in the Langkloof

Figure 6.4 complements the earlier graphic (Figures.1) that presents the staging of the drought

and its hydrological, agricultural and socieeconomic effects. It illustrates theimpact o

f

cumulative external forces on poor families, and the process of accumulating vulnerability that is

transferred across time and spaceg a process that began in the Langkloof and transferred
George.

Nov 2006
Hail storm

Nov 2007
Floods

Aug 2006

Agricultural
damages

2008-2011

B

D) t
‘?}z—si%}” Reduced

i —

storage capacity

Reduced }
labour needs

Sacial impacts Transferred risk
Figure 6.4: The Progr ession of Livelihood Risk: Focus on Langkloof fruit farm labourers

6.8 Conclusion

Despite the uneven documentation of drought impacts, numerous effects were sustained across

to

both di§tricts. Trlere is cIeaI evidence of enormous initiativ~e takep by diverse stakg)lger
cCOoi 6O OiF I ETEIEOCA OEA AOI OCEOG6O AEEAAOOS

businesses to the repriortisation of budget lines by practive municipalities. Access to capital

to

finance droughtminimising interventions constituted a crudal enabler, with evidence of many
private enterprises selffunding strategies to reduce losses (often at great personal cost, and, in

the case of borehole drilling, with no guarantees of successful return on investment).

Poor, rural households whose livéhoods depended (directly or indirectly) on agriculture came
under particular pressure. There were clear instances (e.g. in Haarlem) where socioeconomic
vulnerability was compounded by constrained access to water (for irrigation and livestock) and
were amplified by poor access to fodder and livestock inoculation. Similarly, farm worker

livelihoods became increasingly precariousfirst, due to contraction in ayricultural labour

requirements and second,because ofconstrained access to formal social proteaiin and social

relief.
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PART VII: CONCLUSIONS AND RECOMMENDATIONS

7.1 Introduction z A period of extreme dryness , with sustained low rainfall for +/ -
two years

The period 20082011 was reflected in exacting meteorological, hydrological and agricultural
drought conditions across the Eden and Central Karoo District Municipalities. These were
evidenced by measurable reductions in rainfall, stream flow, groundwater levels and vegetation
cover. These reductions were also not limited to a single annualag, andspanned at least two
to three years. Unfortunately, the drought coincided with the global economic recession, whose
impacts were most intense in 2008 and 2009, and which constrained the range of options
available to manage the drought and its consequences.

Despite the duress sustained in the course of 2008011, the research team identified
remarkable accomplishments achieved in the course of the drought response operation.
However, the drought also revealed numerous deficiencies in water resource manageme
highlighting gaps to be addressed.

7.2 Animpressive response by stakeholders - despite late detection of declining
water availability

The 20092011 drought emergency generated a huge, complex operation by civil society,
national, provincial and loal governments that spanned two district municipalities and secured
R 572mfor wide-ranging relief activities. It was also supported by five separate local disaster
declarations.

The effectiveness of the response to the drought was enabled through the ddtshment of two
multi -stakeholder mechanisms as well as the availability of experienced disaster management
expertise at district and provincial centres. Similarly, the involvement of competent personnel in
technical departments at provincial and municipa levels was essential, along with access to
updated monthly climate, agricultural and water risk management information for timely
decisionrmaking. The development and aplcation of a water crisis risk-rating mechanism in
2009 was central to the effectieness of the drought emergency response over time and across
multiple municipalities.

The Provincial Department of Agriculture supported droughtstressed farmers, in cooperation
with Agri-SA, and secured R 76.9m for relief. Unfortunately, due to the lale¥ AT EUAQOET 1
Framework for Drought Aid on 23 December 2010, the first phase of fodder relief did not
commence until February 2011.

At the time this drought study was concluding (May 2012), R 26.9m had been expended,
primarily for fodder relief, although not all recipients approved for relief assistance had
redeemed their allocated vouchers.

7.3 A costly response, exceeding R 500 million

The 2009-2011 operation resulted in R 572.04mbeing allocated for draight response. Of this,
R 495.0m(86.5%) was directed to improving urban water supply infrastructure, while R 76.9m
(13.44%) was allocated for agricultural relief. Altogether, the National Treasury provided
R 287.2m, or 58.0% of all funding for municipal water supply infrastructure This was
complemented by municipal cefunding, estimated cumulatively to be R 89.3m (18% of total

| A

AT 6006gq8s 0AOOI 31680 Ai1 OOEAOOGETIT AAAAA A AEOOOEAO

for Mossel Bay. Smaller amounts from the Regional Bulk haktructure and Municipal
Infrastructure Grants totalled R 24.2m, while the Eden District Municipality contributed R 1.8 m,
primarily for awareness raising.
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Although Mossel Bay received the largest National Treasury allocation for all municipalities
(R 108.5m), Hessequa farmers were allocated the highest amount of agricultural assistance
(R 14.3m).

While the allocation of substantial funding(R 495.0m) to expand urban water infrastructure
addressed urgent water supply imperatives, this contragtd sharply with the very modest
financial support released for agricultural risk management (R 76.9m). In Box 13 below, an
experienced water engineer questions the disparity in the funding allocatiorand contrasts the
availability of skilled expertise awilable for agricultural risk management with that in well-
resourced municipalities.

Disparity in Capital Funding

0The drought converted to official di saster

works for municipalitiesThis was essentially a capital corntobuo the Industrial Water and Domes|
Water use sector€ontrary to this, no capital investment was released for agricultural use,tleeg
construction of infrastructure to aid and augment the assured yield of irrigation, wayestéoagef water
from periods of abundance in dams.

Disparity in resources

The drought disaster situation also highlighted the lack of resources in the agricultural sectq
abundance of resources on the other hand located in municipdigieseven omicipalities involved wer
all supported by a dedicated salaried team of technical people able to understand anthevorkivaities
of financing, and could also depend on professional financial support within the munidipilities not
the stuation with agriculture, where undtffed, underesourced efforts tried to source desperately ne
funds. The result was a disparity in investment in capital projects for Domestic/Industrial W3
compared to the Agricultural Water Use. Thitelil funding of operational required fodder will not alle
future drought imposed hardshipghis contrary to the urban sector which can now rest assure
sufficient sustainable sources have been developed.

Disparity in Benefits attained

The dought disaster resulted in capital works being done in haste and under pressure to reliev
water shortages in towns. This resulted in a number of projects which, in retrospect, could have
beneficial if more thinking time was allow&dypical example is the clearing of invasive alien vegetal
the Karatara area where a smaller investment would have resulted in sustainable jobs, immediat
water supply and environmental benefits compared to a substantial investmesdlinaticch plant with
l'imited water, capital being exported and se

Source: Gorra Water and WCDo

Box 14: Balancing municipal and agricultural allocation of reso urces for drought response z an
AZPDAOEAT AAA AT CET AAO6O PAOOPAAOGEOA

7.4 Active engagement by municipalities, the Department of Water Affairs and
Department of Agriculture w ascentral for effective response

7.4.1 The crucial role of engaged municipalities

Focused municipal response to the drought emergency resulted in numerous aehements.
Impressive reductions in municipal water demand inparticular were achieved between April
2008 and October 2010, with daily water consumption reportedly declining by a staggering 41%
for Bitou, George, Mossel Bay, Knysna, Oudtshoorn and Hessebfumicipalities over this period.
Such reductions were achieved through a focused suite of interventions, including increased
tariffs, water restrictions, repairs to leaking infrastructure and intensive public awareness
campaigns.

In addition, energetic eforts by district and municipal engineers ensured a remarkalyl rapid
temporary expansion of local water supplies. These were measurably reflected by the expansion
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of groundwater supplies, as well as the establishment of reclamation, wasteater treatment
and desalination plants, supplemented by increased river abstraction (in George, specifically).

It was however, the extraordinary achievements in water conservation demand management

OEAO OOAOAA OEA AAUBHh j COEAAA AU Ad nionthlyGigki U OOA,
rating report), as the majority of additional water supply projects did not come ofline until late

2010-2011, after the drought had broken.

7.4.2 Essential engagement by the Department of Water Affairs

The Department of Water Affairs playd a crucial role in co-facilitating and coordinating

emergency meetings, liaising with Provincial and National Treasury, as well as the Development

Bank of Southern Africa (DBSA). It was also instrumental in facilitating the disaster declarations

and for pOT OEAET L1 DELOAOI OO O 1 01 EAEPAI EOEAO AT A 1 ¢
$7!60 ETOI1 OGAI AT O ET OEA TPAOAOEIT AT OOOAA OEAOD
MEC for Local Government, as well as the Premier and Provincial Cabinet.

The DWA also took the lead in the process of increasing abstraction from groundwater
resources. This support from the Groundwater Section of DWA was widanging, and included
technical guidance, engagement in mukstakeholder processes, and facilitation of
legaladministrative/regulatory processes.

7.4.3 The protective role of agricultural relief

2,434 farms were approved for fodder relief by the Provincial Department of Agriculture,
located primarily in the Eden District, with more than 900 farms in Hessequa alwe allocated
fodder relief vouchers. Unexpectedly, in the first phase of the agricultural relief programme,
fodder relief vouchers were not redeemed for 409 farms, notably in Kannaland, Oudtshoorn and
the Eden DMA. Furthermore, 40% of these were smadtak livestock farmers with undiversified
livelihoods, many of whom were located in areas with limited access to water and unable to
cross-fund their proportion of the fodder allocation from other income sources or cash reserves.

7.5 Drought severity amplifi ed by risk drivers

Consistent with prevailing studies on drought and water scarcity elsewhere in the world, the
severity of the 20092011 Eden and Central Karoo drought was amplified by interacting risk
drivers that had progressively escalated the risk ofa wide-spread water shortage. These
included greatly increased water consumption prior to the onset of meteorological drought
conditions, both in agriculture and in rapidly growing coastal towns. Prior to the drought
emergency, such conditions had been agmpanied neither by rigorous water demand
management, nor systematic investment in water infrastructure and (in some municipalities)
the requisite technical capacity to manage water supplies sustainablywater resource
development hadnot kept pace with danand. These risks were further exacerbated by a lack of
systematic drought risk management planning especially where this applies to urban settings.
SDAAEEAEAAI 1 Uh OEAOA xAO 11 OTEZE Oi AAEETEOQOEII]
indicators that would have allowed for early signal detection and possible early action. Prior to
the drought emergency, no indicatoflinked contingency plans existed that would have enabled
AT AAOI EAORE IO ATOMA 60 AMA @EIIATAO A 8

Climate variability and changing veather conditions were also widely noted as a key risk drivers

by those interviewed. Farmers and others stressed the difficulties in managing the impacts of

OEA -G¥OAA x AAOEAO AT A OAOEAAI A OAET £ZA1 1 DAOOAOT Oh
storms in the region exacerbating the effects of exposure to later periods of reduced rainfaHor

instance, irm dams destroyed by earlier floods remained unrepaired and could not provide the

necessary buffer to help tide farmers through the later drought
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7.6 Wide-ranging impacts reported, but poor documentation and records

Although field research and findings from extensive interviews and document review indicated a

broad suite of drought impacts, it was seldom possible to attribute reported agricultral losses

AoAl OOEOGAT U O AOT OCEO AT 1T AEOQOEI 108 4EEO xAO AOA
the global economic recession, the associated local economic downturn and other environmental

factors.

All livestock farmers interviewed noted thedestructive influences of pest animals and livestock

diseases. Specifically, they underlined that jackals and Ilynx posed more significant and
consistent causes of small livestock loss than drought. Farmers also stressed the seriousness of

livestock disease such as Rift Valley Fever, which they noted after the heavy rains following a

AOI OcCeEO8 )OO xAO AAUITA OEA OOOAUBO OAT PA O ETC
pest animals, although jackabhssociated livestock losses were also reported in theevere 1930s

droughts (Vogel pers comm.).

AEA 1 AAE 1T &£ AT AOI AT OGAGETT 11 OOI AEET C 1 AGAT O AD
differentiate the severity of livestock losses by location, type of farming, exposure to reduced

ground and surface water supplies, or relative coverage through fodder relief. Similarly,

although the research team pursued multiple avenues to establish the scale of the social impacts,

none of the various relief NGOs and organisations interviewed was able to corroborates i
observations with quantitative data.

There was evidence of enormous initiative taken by diverse stakieolder groups to minimise the
AOT OCEOG80O0 AAEAEAAOOS vidudl AanBrs ex@ldring AydundEdddr bourded ahnd
small businesses installing o-site water storage tanks to the reprioritisation of budget lines by
proactive municipalities. Access to capital to finance droughmhinimising interventions
constituted a crucial enabler, with evidence of many private enterprises seffinding strategies
to reduce losses (often at great personal cost, and, in the case of bbade drilling, with no
guarantees of successful return on investment).

Poor, rural households whose livelihoods depended (directly or indirectly) on agriculture came
under particular pressure. There were clear instances (e.g. in Haarlem) where socioeconomic
vulnerability was compounded by insufficient access to water (for irrigation and livestock) and
were amplified by poor access to fodder and livestock inoculation. Similarly, farm wker
livelihoods became increasingly precarias due, first, to a contraction in agricultural labour
requirements), andsecond,by lack of access to formal social protection and social relief.

7.7 Summing-up of key gaps identified

7.7.1 Operational gap s related to Provincial and District Disaster Management Centres

1 Limited discernment of drought onset and impending water scarcity ~ (across multiple
stakeET 1 AAO COT O0PpOQh AI~'I'I C xEOE_ ARAEET EOCET T Al
classification and declaA OET 1 6 8 3 PAAE ABIARAKN ©ih OEAODAEGRAION 11

i

| Limited application of the Standardised Precipitation Index (SPI) values to specific
municipal jurisdictions that may have delayed/excluded assistance for areas that were
meteorologically drought-affected 7z £1 O ET OOAT AA 11 AAT EGEAO ET (
areas (i.e. Swellendam, Overberg District Municipality) that shared borders wittdrought-
declared municipalities

f  Lack of functioningi AOAT OT 11T CEAAT AOT OCik OhictOsAWSdotid C O U O(
have advised the NDMC / PDMC / DDMCs of advancing/accumulating rainfall deficits (i.e.

quarterly SPI maps overlaid with municipal boundaries), combined with forecast
conditions and interpretations by experienced personnel

105



1 Lack of water risk rati ng/monitoring system and inclusion of these assessments in
quarterly reports to PDMC/DDMCs that would have identified escalating water supply
risks beforethese reached critical levels

bl No contingency plans existed for managing advancing urban water shorta ges in
areas exposed to erratic rainfall (although George, Bitou and Mossel Bay have now
generated drought management strategies after theiexperiences with this drought)

1 Lack of monthly/quarterly PDMC progress monitoring templates that would have
enabled wide-area monitoring over time Z nor project monitoring/summative
reporting processes for reconciling funds secured from National Treasury against actual
deliverables (despite excellent meeting reports and administrativeeports on activating
funding)

1 Serious shortcomings in the water sector that AGAAAOAAOAA OEA ,AO01 OCE
including: ageing municipal water distribution infrastructure, unaccountedfor water
losses, and limited water management capability.

7.7.2 Sector-specific difficulties in a griculture and social development

7.2.2.1 Agriculture

4EA 7AO00A0T #ADPA 0071 OET AASO Al i Pl A@-bakioweaeOl OOO0AI
disasters, veterinary diseases and wildires) calls for urgent expansion of the Provincial
Department oE | COEAOI OOOA8 0O OEOE | Al AricukireAHagdsusfiAdd AAE OU 8
the highest lossesin every major weatherrelated disaster within the Province. This has

generated heavy technical and support requirements for the Provincial Department, whose

staffing has not kept pace with rising demand.
7.2.2.2 Social Development

Inadequate mechanisms for assessing social relief needs, especially of farm workers, resulted in
unexpectedly low numbers of households receiving assistance for only three monthidowever,
field research indicated clear evidence of considerable hardship in this instance that far
exceeded the scale of social kief provided. This was in partdue to deficits in agricultural
support for commercial farmers and smalscale farmers, and mplified by the economic
downturn. The scale of contraction in agriculture and its knoclon consequences to farm labour
between the first quarters of 2010 an 2011 wa measurably reflected inthe loss of 51,000
agricultural jobs (Statistics SA, 2011). Althagh it is not possible to attribute agricultural job
losses specifically to drought or conditions of economic duress, or other factors, it is noteworthy
OEAO OEA 7A00AO0T #ADPABO ACOEAOI OOOAT 1 AAT OO £A& O
jobs betweenJanuaryMarch 2010 and JanuaryMarch 2011 (Statistics SA, 2011).

7.8 Recommendations

The following recommendations are grouped into two action areas
Those applicable to:
T The Provincial Disaster Management Centre

| The Provincial Department of Agiculture
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7.8.1 Recommendations applicable to the Provincial Disaster Management Centre

1

In consultation with relevant stake-holders, develop uniform drought definitions  linked
to:

- unambiguous meteorological drought monitoring indicators (including SPvalues)
- guarterly water supply risk monitoring indicators as a minimum

- municipal drought and/or escalating water scarcity contingency plans.

Incorporate spatially -represented meteorological drought indicators  in identifying

drought-affected municipalities to avoid excluding towns that may be affected but fall
outside the disasterdeclared areas (this especially applies to small towns in
OOAT OAT O1 AAOU AOiI 6CEO OOOAT OEOETT UT1TAOGS OEAO

Strengthendrought early warni ng and response capabilities by:

- consulting with the Department of Agriculture and AgriSA on improving the
effectiveness and accessibility of timelymeteorological drought warning information
for farmers

- consulting both the DWA and Eden District Municiglity to restore the urban water
supply risk-rating and monitoring system that was crucial to the management of the
drought emergency but has since been discontinued

- requesting the National Disaster Management Centre consult the South African
Weather Sevwice to:

A regularise the quarterly dissemination of national SPI maps (3-month, 6-month,
12-month and 24-month) overlaid with municipal boundaries

A locate SAWS rainfall stations strategically foadequate rainfall monitoring (e.g.the
Beaufort West Municipality has installed its own rainfall station near the Gamka
Dam as there is no SAWS gauge within this crucial catchment)

Support efforts by DWA to strengthen urban water security by:

- encouraging municipalities to invest in reducing unaccountedor water losses and
bringing into operation water conservationand demand management practices

- ensuring that all municipal water supply schemes have functioning reservoir operating
rules in place, as well as flow gauging and other resource monitoring installatisn

- ensuring that municipal disaster risk assessments incorporate considerations of urban
water scarcity/shortage and drought, given patterns in population growth and
provision of free basic water services

- encouraging municipalities to implement strong water conservation and demand
management programmesn instanceswhere there is little scope to increase supply.

Develop uniform drought monitoring templates for monitoring relief activities,
including monthly/quarterly PDMC progressmonitoring templates that enable wide-area
monitoring over time and summative reporting processes for reconciling funds secured
from National Treasury against actual programme outputs or payouts.
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1 Support efforts by the Department of Local Government to locate skilled
engineering personnel within high-risk municipalities (not only for infrastructure
development, but also to ensure robust ofgoing management of water resources).

7.8.2 Recommendations for the Provincial Department of Agriculture

| Urge review of current agric ultural relief assessment processes to establish methods
that:

- are more effective in identifying and supporting farms that repeatedly sustain weather
and other shocks (and that cannot recover)

- incorporate economic risk factors that influence farm resiliace and recovery under
conditions of drought duress

1 Improve the effectiveness of the current agricultural relief scheme, specifically:

- investigate the reasons for farmersnot taking up their fodder relief allocations
compared to thosewho redeemed theirfodder vouchers

- during drought episodes, compile livestock counts/registers at municipality/district
municipality scale at least annually but preferablyat six-monthly intervals in high-risk
areas totrack changes in asset profiles

- investigate alternative relief strategies that include increased water allocations and/or
livestock vaccination campaigns for smalkcale farmers (combined with planned and
managed destocking early into the droughtz before the animals have lost too much
condition), due to the increased likelihood of animal iseases during drought episodes

- E1 OAOOGECAOA OEA OEAAEIEOU 1 &£ O0&# AAAO AAT EOS
to produce/ store animal feed to minimise estock risks during dry spells

- in cooperation with DWA and the WRCundertake research to determine reasons
for failure of farm dams under conditions of intense rainfall.

| Mobilise Department of Labour training schemes for farm worker support ~ under
conditions of drought duress, rather than support from Socla $ AOA1 T b1 AT 060 2,
$EOOOAOO OAEAI Ah AOGOA O1 OEA 1 AOOAOCBO 1T AOOI x A

| Urge review of technical support requirements for agricultural risk management
within the Provincial Department of Agriculture.

This refers to consideration of needs for urgent expansion of current agricultural risk
management technical capacity due to the disasteelated demands in the province and
associated agricultural losses
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L O C A L CHIEF DIRECTORATE: DISASTER MANAGEMENT

AND FIRE BRIGADE SERVICES

G O VERNMENT  orecrorate: pisaster operations

TS esteynBpawe govioe
Provincial Government of the Westem Cape tol: +27 21 937 0794- =27 21 931 9031

Private 30g X 3, Soniembof, 7532
WWW . COpogolaway.gov.za

REFERENCE: LG LG233
ENQUIRIES: E Steyn

To: Municipalities: Central Karoo District and Local Municipalities

Eden District and Local Municipalities

Provincial Departments: Local Government (Municipal Infrastructure Grant)
Agriculture
Environmental Affairs and Development Planning
Social Development
South African Social Security Agency (SASSA)
Provinclal Treasury

National Departments: Water Affairs
Agriculture, Forestry and Fisheries
National Disaster Management Centre (NDMC)

Agri Western Cape / Klein Karoo
SANRAL

ACSA

MTN

Vodacom

Dear Colleague

COMPREHENSIVE POST EVENT ANALYSIS STUDY PERTAINING TO THE DROUGHT
DISASTER IN THE WESTERN CAPE, JANUARY 2008 TO JANUARY 2011

The Department of Local Government, through its Provincial Disaster Management Centre (PDMC)
in the Westem Cape, deems it necessary 1o conduct a comprehensive post event analysis study
peraining o the drought disaster in the Western Cape, which occurred from January 2002 fo
January 2011 in both the Eden and Central Karoo Distncts.

The PDMC s legally obligated to conduct debriefings and post event analysis studies subsequent
fo each and every significant major event. Therefore, the PDMC, as the monitoring and
coordinating functionary as legislated by the National Disaster Management Act, 2002 (Act No 57 of
2002), is thus legally obligated fo conduct an in-depth overview of major incidents in which lessons
learned are catalogued from which to prepare and develop future response / readiness strategies

During January 2009, the PDMC was aleried that the town of Sedgefield experienced a water crisis
and subsequent to this, the entire Eden district Municipaiity was affected by drought conditions and
or waler shortages, According to the South African Weather Service (SAWS), the Eden District
Municipality experienced the lowest rainfall in history and dam levels were at historically low levels.
Opinions were that these conditions were drought related, an opinion also shared by the National

page |
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Department of Water Affairs indicated thal the situaion in Eden is indicative of a 1:100 to 1:150
year drought.

Because of the magnitude of the incident, a request was received for the classification of a disaster
in the Eden and Central Karoo District municipal areas. The Eden District Municipality was
classified as a local disaster area in terms of sections 23(1) of the DMA on 10 November 2009 and
Beaufort West Municipality was also classified in terms of the above-mentioned section on 10 May
2010.

The emergency projects implemented include the re-use of effluent water, the exploration of
boreholes and the implementation of desalination plants which contributed to the alleviation of the
situation. The PDMC, together with all the relevant sector departments also valiantly assisted in
mitigating the situation.

The Disaster Mitigation for Sustainable Livelihoods Programme (DiMP) at the Stellenbosch
University (SU) was appointed at the end of October 2011 as the service provider to conduct the
study on behalf of the POMC and will act as facilitator and researcher in this project.

The PDMC would like to request that the Central Karoo and Eden Municipal Disaster Management
Centres to also inform the local municipalities within their area of jurisdiction, national and provincial
departments, as well as state-owned enterprises to assist Dr Allsa Holloway and her team from
SUDIMP in this mammoth task to compile the post event analysis report on drought for the
Western Cape.

Should you require any further information, please do not hesitate to contact Dr Elmien Steyn at Tel
(021) 937 0974 or via e-mail: esteyn@pawc.gov.za and Ms Ronelle Pieters at Tel (021-937 0823
or via e-mail: rpieters@pgwe.gov.za.

Your assistance and co-operation is apprecialed.
ards
slead
JV Pandaram
DIRECTOR: DISASTER OPERATIONS

PROVINCIAL DISASTER MANAGEMENT CENTRE
Date: 31 October 2011

L N Y e ]
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ANNEX 2: INTERVIEW RRTICIPANTS

Field interviews
Attie Arnoldie
Jaffie Booysen
Ben Burger
Michelle Buys
Danie Conradie
Laurie Conway
Jan Crafford

Ingrid Cronje
Charles Du Plessis
Kobus Du Toit
Frans Esterhuyse
Ernie Fourie
Renaldo Groenewald
Deon Haasbroek
Dave Hodgson
Paul Hoffman
Johann

Jannie Le Roux
Gustav Lind

Local farmer

Piet Lodder

Pietie Lund
Heinrich Mettler
Rodney Nay
Wilhelm Nel
Gerhard Otto

Bob Reynecke
Hein Rust
Sedgefield retired civil engineers
Hennie Smit

Louw Smit

Rob Smith
Andries Stander
Thuys Swart

Jan Van Der Wywe
Gerhard Van Zyl
Ruan Veldman
Carlie Venter

Carel Venter
Pierre Venter
Fathima Watney
Pietie Williams
Christopher Wright
Wendy Young

Owner of B & B Beaufort West
Municipal Manager Beaufort West
Beaufort West Farmer

Fancourt Estate Community Liaison Officer
Laingsburg Farmer

SAB Hop Farms

Barrydale Farmer

George Chamber of Commerce

Agri Western Cape

Oudtshoorn Water Affairs

Beaufort West Famer

Chairman Garka Irrigation Board/Farmer
Ladismith Cheese

Oudtshoorn Water Affairs

Uniondale Farmer

George SEDA

(Local Pastor) Amaliensteyn Community
Beaufort West Famer

Beaufort West Farmer

Amaliensteyn (nane not given)

Agri Klein Karoo

Beaufort West Farmer

Prince Albert Municipal Manager
Knysna Engineers Department

Farmers Association Ladismith

Eden DM

Ladismith Farmer

Central Karoo DM

Engineers

Ratepayers Calitzdorp/Farmer

Beaufort West Municipal Engineer
Provincial Department of Human Settlements
Haarlem Irrigation Board/Farmer
Ladismith Farmer

Laingsburg Farmer

Central Karoo Environmental Health
Entomologist Stellenbosch University
George Municipality LED Department
George Patial Planning Department
Mossel Bay Chamber of Commerce
Eden DM Tourism

Municipal Manager Laingsburg

Beaufort West Municipal Engineering Department
Eden DM
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Telephonic interviews

Antoinette SASPA

Rev. Stephan Anthony Uniondale Integrated Empowerment Project (UNIEP) Uniondale

John Christie Beaufort West Abattoir

Angela Conway Southern Cape Land Committee

Mareyna De Vries Life Community Services George

Andre De Wit Langkloof Farmer

Sue Du Toit Child & Family Welfare George

Esmarie Joubert OK Bazaars Barrydale

Kenneth Kirsten GIS Western Cape Provincial Directorate: Planning, Department
Human Settlements

Johan Kotze Du Toit Group

Patrick Laws George Social Development

John Moodie Swellendam Honey Farmer

Florina Mouton Department of Social Development (DSD)

Dr. Jaco Pienaar State Veterinary Surgeon Beaufort West

Wiehan Steyn FruitGro

Nelius Van Greunen George Dairy Farmer

Koos Van 2yl Agri-SA

Hettie Weyman Ladismith Tourism

Focus group interviews
Amaliensteyn residents

Barrydale residents, business and farming representatives

Haarlem small farmers

Knysna: Multiple stakeholder meeting, Chamber of Commerce, SAN Parks, farmers, tim
Mossel Bay Technical Services Division
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ANNEX 3: DISASTER DELARATIONS

Western Cape Provincial Gazett@009a. Province of Western Cape: Provincial Gazette No. 6677.
Section 435. Declaration of a Local Disaster: Georgsidipality.

Western Cape Provincial Gazette, 2009b. Province of Western Cape: Provincial Gazette No. 6676.
Section 438. Declaration of a Local Disaster: Mossel Bay Municipality.

Western Cape Provincial Gazette, 2009c. Province of Western Cape: ProvinGiatette No. 6680.
Section447. Declaration of a Local Disaster: Knysna Municipality

Western Cape Provincial Gazette, 2010a. Province of Western Cape: Provincial Gazette No. 6751.
Declaration of a Local Disaster: Central Karoo District Municipality

Westem Cape Provincial Gazette, 2010b. Provinoé Western Cape: Provincial Gazette No. 6757.
Section236. Declaration of a Local Disaster: Eden District Municipality

PROVINCE OF WESTERN CAPE PROVINSIE WEBAAP

Provinsiale Koerant

6677

ProvincialGazette

6677
Friday, 20November2009 Vrydag,20November 2009

TEXT

EXTRACTED

PN. 435/2000 20 November 2000 PK. 435/2000 X0 November 2009

GEORGE MUNICIPALITY
DECLARATION OF A LOCAL DISASTER

Notice is hereby given in lerms of section S5(1) of the Disaster
Management Act, 2002 (Act 57 of 2002

in consultation with the Natiopal-, Provincial- and Municipal Disaster

that the George Municipality

Management Centres, on 06 November 2009, resolved that due 1o the

current drought conditions in the jurisdiction arca of the George

Municipality, the Municipal arca be declared as a kocal state of disaster
sand

in terms of the sud Act

The Natonal Disaster Managemen! Centre endorsed the classification
of the George Municipality by classifying the drought as o local
fisaster in terms of Section 23 (1) (b) of the suid Act on 10 November

X9

CM AFRICA. MUNICIPAL MANAGER

GEORGE MUNISIPALITEIT
AFKONDIGING VAN N PLAASLIKE RAMP

Kennis geskied hiermee ingevolge artikel 55(1) van die Rampbestuurs
wel, 2002 (Wet 57 van 2002} dat die George Munisipaliteit, in corleg
met die Nasionale
06 November 2009, besluit het dmt
in dic Mumsipaliteit se jurisdiksicgebied,
remelde Wet verklaar word

Provinsiale- en Planslike Rampbestuursentrum

Mg van die huidige droogie

dic Munisipaliteit as "n

plaaslike rampgebied ingevolge

Die Nasionale Rampbestuursentrum het die Klassitikasie van die
George Munisipalitieit onderstcun deur die droogte as "n plaashike ramp
ingevolge Artikel 23 (1) (b) van die gemelde Wet 1e

November 2000

verklsar op 10

CM AFRICA. MUNISIPALE BESTUURDER
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PROVINCE OF WESTERN CAPE

ProvincialGazette
6677

Friday, 20November2009

PROVINSIE WEBAAP

Provinsiale Koerant

6677

Vrydag20November 2009

TEXT

EXTRACTED

PN. 43872009 20 November 2009

MOSSEL BAY MUNICIPALITY
DECLARATION OF A LOCAL DISASTER

Notice is hereby given in terms of section 55(1) of the Disaster
Management Act, 2002 (Act 57 of 2002) that the Mossel Bay
Municipality, in consultation with the National-, Provincial- and
Municipal Disaster Management Centres, on 04 November 2009,
resolved that due to the current drought conditions in the jurisdiction
area of the Mossel Bay Municipality, the Municipal area be declared.
as a local state of disaster in terms of the said Act

The National Disaster Management Centre endorsed the classification
of the Mossel Bay Municipality by classifying the drought as a local
disaster in terms of Section 23 (1) (b) of the said Act on 10 November
2009,

Municipal Manager, PO Box 25, MOSSEL BAY 6500

20 November 2009
MOSSELBAAI MUNISIPALITEIT
AFKONDIGING VAN ‘N PLAASLIKE RAMP

PK. 4382009

Kennis geskied hiennee ingevolge artikel 55(1) van die Ramp Bestuurs-
wel, 2002 (Wet 57 van 2002) dat die Mosselbaai Munisipaliteit, in oor-
leg mer die Nasionale-, Provinsiale- en Plaaslike Ramp Bestur Sen-
trums op 04 November 2009, beshuit het, dat as gevolg van huidige
droogte in die Munisipalitiet se jurisdiksie gebied dat die Munisipaliteit
as "n plaaslike ramp gebied in terme van genoemde Wet verklaar word,

Die Nasionale Rampbestuursentrum het die klassifikasie van die Mos-
selbaai Munisipalitieit ondersteun deur die droogte as "n plaaslike ramp
in terme van Artikel 23 (1) (b) van die genoemde Wet te verklaar op
10 November 2009,

Munisipale Bestuurder, Posbus 25, MOSSELBAAI 6500
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PROVINCE OF WESTERN CAPE

ProvincialGazette

6677

Friday, 20November2009

PROVINSIE WEBAAP

Provinsiale Koerant

6677

Vrydag,20November2009

TEXT

EXTRACTED

27 November 2009
KNYSNA MUNICIPALITY
DECLARATION OF A LOCAL DISASTER

Notice 15 hereby given in terms of sectuon 35 (1) of the Disaster
Management Act, 2002 {Act 57 of 2002) that the Knysna Munscipality,
in consultation with the National-, Provincial- and Eden Disinct
Disaster Management Centres, on 4 November 2009, resolved that due
10 the current drought conditions in the jurisdiction area of the Knysna
Mun:cipality, the Municipal area be declared as a local state of disaster
in terms of the said Act

PN. 4472009

The National Disaster Management Centre endorsed the classification
of the Knysna Municipality by classifying the drought as a local
dasaster in terms of Sectuon 23 (1) (b) of the smd Act on 10 November
2009

J.B. Douglas, Mumcipal Manager. PO Box 21, KNYSNA, 6570

PK. 4472000 27 November 2009

KNYSNA MUNISIPALITEIT
AFKONDIGING VAN 'N PLAASLIKE RAMP

Kennis geskied hiermee ingevolge arukel 55 (1) van die Ramp Be-
stuurswet, 2002 (Wet 57 van 2002) dat die Knysaa Munisipaliteit, in
ootleg met die Nasionale-, Provinsiale. en Eden Distriksrampbestuur.
sentrums op 4 November 2009, besluit het, dat as gevolg van die hus-
dige droogte in die Mumsipaliteit se junisdiksie gebied dat die Munis:-
paliteit as 'n plaaslike rampgebied in terme van genoemde Wet verklaar
word.

Die Nasionale Rampbestuursentrum het die klassifikasie van die
Knysna Munisipalitest ondersteun deur die droogte as “n planshke ramp
n terme van Artikel 23 (1) (b) van die genoemde Wet te verklaar op 10
November 2009

J B Douglas, Munisipale Bestuurder, Posbus 21, KNYSNA, 6570
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PROVINCE OF WESTERN CAPE

ProvincialGazette

6751

Friday, 28 May 2010

PROVINSIE WEBAAP

Provinsiale Koerant

6751

Virydag,28 Mei 2010

TEXT

EXTRACTED

CENTRAL KAROO DISTRICT MUNICIPALITY
DECLARATION OF A LOCAL DISASTER

Notice s hereby given in terms of section S5(1) of the Disaster
Management Act, 2002 (Act 57 of 2002) that the Central Karco District
Municipality, in consultanon with the Provincial and National Disaster
Management Centres. on 28 April 2010, resolved. that due to the
current drought conditions i the jurisdsction areas of the Central Karoo
District Municipality (Beaufort West Municipality), the District
(Beaufort West Municipality ) be declared as a local disaster in terms of
the suid Act. The National Disaster Management Ceatre endorsed the
classification of the Central Karoo Distract Municipality (Beaufort West
Municipality) by classifying the drought as a local disaster in terms of
section 23(1 by of the sad Act on |1 May 2010,

5 JOOSTE, Acting Executive Municipal Manager, Private Bag X560,
BEAUFORT WEST, 6970

28 May 2010 21869

SENTRAAL KAROO DISTRIKSMUNISIPALITEIT
AFKONDIGING VAN "N PLAASLIKE RAMP

Kennis geskied hiermee ingevolge artikel 53(1) van die Rampbestuur
Wet, 2002 (Wet 57 van 2002) dat die Sentraal Karoo Distriksmunisi-
paliteit, in oorleg met die Provinsiale en Nasionale Ramp Bestuur Sen
trums, op 28 April 2010, besluit het, dat as gevolg van huidige droogte
m die Sentranl Karoo Distriksmunssipalitest (Beaufort-Wes Munisipali-
teit) se jurisdiksie gebied dat die Sentraal Karoo Distriksmunisipaliteit
(Beaufort-Wes Munisipaliteit) as 'n plaashke ramp gebied in terme van
genoemde Wet verklaar wond, Die Nasionale Rampbestuursentrum het
die Klassifikasie van die Sentraal Karoo Distnksmunisipaliteit
(Beaufort-Wes Munisipaliteit) ondersteun deur dic droogte as 'n plaa-
slike ramp in terme van Artikel 23(1)(b) van die genoemde Wet i ver-
Klaar op 11 Mei 2010

S JOOSTE, Wnde Uitvoerende Munisipale Bestuurder, Privaatsak
X560, BEAUFORT-WES. 6970

28 Mei 2010 21869
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PROVINCE OF WESTERN CAPE

ProvincialGazette

6757

Friday, 11 June 2010

PROVINSIE WEBAAP

Provinsiale Koerant

6757

Virydag,11Junie2010

TEXT

EXTRACTED

PN. 236/2010 11 June 2010

EDEN DISTRICT MUNICIPALITY
DECLARATION OF A LOCAL DISASTER

Notice is hereby given in terms of section 55 (1) of the Disaster
Management Act, 2002 (Act 57 of 2002) that the Eden District
Mumicipality, in consultation with the Provincial and National Disaster
Management Centres, on 4 November 2009, resolved, that dve to the
current drought conditions in the junisdiction areas of the Eden District
Municipality, the District be declared as a local disaster in terms of the
said Act

The National Disastesr Management Centre endorsed the classification
of the Eden District Municipality by classitying the drought as a local
disaster in terms of section 23 (1) (b) of the said Act on 10 November
2009, This declaration will be applicable until further nolice.

M. HOOGBAARD, Act. Executive Municipal Manager, P.O. Box 12,
GEORGE, 6530

PK. 23622010 11 Junie 2010

EDEN DISTRIKSMUNISIPALITEIT
AFKONDIGING VAN 'N PLAASLIKE RAMP

Kennis geskied hiermee ingevolge artikel 55(1) van die Ramp Be-
stuurswet, 2002 (Wet 57 van 2002) dat die Eden Distriksmunisipaliteit,
in oorleg met die Provinsiale en Nasionale Ramp Bestuur Sentrums, op
4 November 2009, besluit het, dat as gevolg van die huidigedroogie in
die Eden Distriksmunisipaliteit se jurisdiksie gebied dat die Eden Dis-
trik as ‘n plaaslike ramp gebied in terme van genoemde Wet verklaar
word,

Die Nasionale Ramp Bestuur Seatrum het die klassifikasie van die
Eden Distrikmunisipaliteit ondersteun dewr die droogle as 'n plaaslike
ramp in terme van Artikel 23 (1) (b) van die genoemde Wet to verklaar
op 10 November 2009. Hierdie verklaring bly van krag tot verdure
kennisgewing.

M. HOOGBAARD, Wnde, Uitvoerende Munisipale Bestuurder, Posbus
12, GEORGE, 6530
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WATER RESTRICTIONS:

2 No. 33325 GOVERNMENT GAZETTE, 24 JUNE 2010

CONTENTS « INHOUD
No. P’sg.e Geﬁs‘tte
GOVERNMENT NOTICE

Water Affairs, Department of

Government Notice
565 National Water Act (36/1998): Restrictions on the use of domestic water in the Municipalities of Beaufort West and

Hessequa in the Western Cape PrOVINCE ... ...t ittt b e et 2 33325
GOVERNMENT NOTICE
DEPARTMENT OF WATER AFFAIRS
No. 565 24 June 2010

RESTRICTIONS ON THE USE OF DOMESTIC WATER IN THE MUNICIPALITIES OF
BEAUFORT WEST AND HESSEQUA IN THE WESTERN CAPE PROVINCE,

I, Nobubele Ngele, in my capacity as the Acting Director General of the Depariment of
Water Affairs, by virtue of the powers vested in me in Section 63, read together with Section
72 of the National Water Act, 1988 (Act No. 36 of 1998), and in terms of Section 6(1)(i)
Schedule 3 of the same Act, hereby direct that, as from 01 January 2010 until any further

Notice is published in this regard:

‘s The taking of raw water for domestic and industrial purposes from natural resources in
- the fown of Beaufort West as well as in the area of jurisdiction of the Hessequa
Municipality, be reduced by 40% to supply 60% of the unrestricted use. The reduction is
_based on water consumption in the year 2008 and will be ad;usted to allow for
papulation growth;
e The taking of groundwater from private boreholes far the irrigation of gardens must not
be permitted between 07:00 and 17:00 houwrs in the town of Beaufort West as well as in.

the area of jurisdiction of the Hessequa Municipality.

This Natice overrides any other previous authorisation on water restrictions issued by the
Department of Water affairs relating to this area.

At .
CTOR GENERAL: DEPARTMENT OF WATER AFFAIRS
‘BATE: 11/5/10 :

Printed by and obtainable from the Government Printer, Bosman Street, Private Bag X85, Pretoria, 0001
Publications: Tel: (012) 334-4508, 334-4509, 334-4510
Advertisements: Tel: (012) 334-4673, 334-4674, 334-4504
Subscriptions: Tel: (012) 334-4735, 334-4736, 334-4737
Cape Town Branch: Tel: (021) 465-7531
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