The Control of Invasive Alien Plants,
Conservation Measures and Dams
¢ A Manipulation of Research?

Guy Preston
WATER SECURITY IN A WSTHARCE COUNTRY.
Wednesday 3% August 2011, 15h30 to 16h00
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The resource economics regarding the eeiééctiveness of dams (versus alternatives ) he
been inadequately done in South Africa, and has misled deeisakers.

Moreover, there has been no systematic study to look at the projected costs of dams, ar
actual costs upon completion, and how these compare with the alternatives, in South A
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that the energy being generated by the PBMR would cost more tirapsLO@ price (without
externalitiesdf saving thesame amount @lectricity byusing compact fluorescent lamps.
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In 1997, the author proposed banning electric hot-water cylinders, and making it
mandatory to use solar-compatible cylinders. (The costs are similar, but the latter
can function off electricity or solar panels.) Had this been done, and solar panels

later been added, about 2,000 MW of energy could have been saved 1T enough to
stave off the energy crisis in 2008. It will now cost over R30 billion to replace just

the electric geysers that have been installed since 1997.



Abstract

Theprincipgburposefresearclbackedipbymonitoringndevaluatioaftheimplementatior
of the researchyhouldbe to informdecisiomakingaboutthe relativemeritsof different
potentiahterventioregardingvatelsecurityn a wateiscarceountry

Variousvaterplannin@nalysefiaveindicatedhatthe conservatioof supply’ notablywith
regardto the controlof invasivealienplants,but alsoin termsof catchmenmanagement,
wetlandctonservatiospilmanagemeiindsiltatioi anddemangidemanagemeiatrethe
mosicosteffectiventerventions specifischemes

Aninsufficieremphasisntheseaspectsn researcihasmeanthatdecisiomakersntenion
augmentatiaof supplythrouglhewdams transfeschemesjesalinatioplantsandthelike,
areabletosidelineesearchandcontinuéo promotsuboptimathoicesnthemanagement
watetinthecountry Whatdoesthissayaboutheroleofresearch?

Furthermor&)efailureoftheresearcho estimatat thefullcostsandbenefitassociatedith
thevarioumptionscompoundbeproblemandcontribute® theriskof poordecisiommaking
regardinglanningnddevelopment

Toaddinsultoinjurytheremustbequestiomarksaboutheresearciguidinglecisiomakers
on the costs of the preferredsupphside interventionsyhen there are often massive
discrepancidsetweerwhatthe decisiomakersare told will be the costof damsand other
augmentatiathemesndtheirfinalcosts
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1. Water Security and the control
of invasive alien plants
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Species produce sufficient offspring to ensure the survival of the species,
given the prevailing threats and competition in their natural habitats i in
general, that they are replaced by their offspring. When moved to new
habitats, they may both escape their predators and be able to out-compete
the indigenous species, leading to an invasion where each individual
produces massive numbers of offspring that themselves live to reproduce.
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America, is invading the Hluhluwémfolozi Park.



In South Afri-cads
Imfolozi Park, what looks like

- land with a high carrying
capacity for game, is being
invaded by Chromolaena.
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——— Chromolaenavas mappedwhen
Distribution of Chromolaena odorata

in HIP in 1985 invading the northeast section of
the Hluhluwelmfolozi Park in
1985.
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By 1998, theChromolaenawas far

Distribution of Chromolaena odorata

in HIP in 1998 more widespread in the &rk,
although still at low densities.
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However, @ HANnNnH O62dzal
later) the level of invasion had
changed dramatically.The
Chromolaenahad spread and

grown across much of theark,

and the densities had become far
greater as well.

Distribution of Chromolaena odorata
in HIP in 2002
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Potential Distribution of Chromolaena odorata in HIP Our 2005 assessment of the invasion by
Chromolaenavas that it could engulf
Hluhluwelmfolozi Park within ten years.
If that was allowed to happen, then the
impacts would be predictable:

3 Little for animals to eat.
3 No animals, no tourists.

3 No tourists, no jobs.
(Loss of 3,000 jobs.)

3 Loss of R100 million p.a. revenue.

3 Devastating impact on local economy,
in an impoverished part of the country.

3 The biggest financial impacts would,
however, be felt by the broad support
industries that benefit from the tourism
in the Hluhluwelmfolozi Parl¢ and
all of the other Parks that would
inevitably face the same fate.




Potential Distribution of Chromolaena odorata in KZN
and Protected Areas

|l t 6s not | ust
Imfolozi Park that is being
threatened by
Chromolaena, but all lower-
lying areas of KwaZulu-
Natal and adjacent
provinces in South Africa,
as well as Swaziland and
Mozambique. This shows
the potential spread of the

iInvasive alien plant in KZN.

Potential Distribution

40 0 40 80 Kilometers

BEEBR3RBREHEERENEBHSS
8

>
ANRRRRRECL




;'\' ‘ ‘:-nlll""'qif‘ :

.

Chromolaenadb s bi g g e-scbnomioci o
impacts may be from its invading land of
resource-poor farmers.

It is reported that resource-poor farmers in
Swaziland have been forced to abandon their
land, as they cannot cope with the speed with
which Chromolaena is able to invade. The
plant may need to be cleared seven or more
times in wet years.



Recent research has indicated tl@hromolaena odoratenay have impacts

on water similar to those of large invasive trees like gums, pines and wattles
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TODAY: 10-20 YEARS: 20-40 YEARS:
o —_— N o

1 200 men raintall 1 200 mm rantall 1 200 men rantall

Run-off in river; 472 mm Run-off in river: 303 mm Run-off in river: 123 mm
{Taken to be 100% here) (36% reduction) {74% reduction)
Cost to clear; R 100 / hectare Cost to clear: R 1 000 / hectare Cost to clear: R 4 000 / hectare



Water hyacintBi¢hhornia crassipes Roodeplaat Dam, near Pretoria/Tshiveaeés to

an increase of about 40% in evaporation levels; exacerbated water quality costs

algae problems); damage to infrastructure; eutrophication and fish deaths; loss
activities; diseases problems, and more.

In the growing season, water hyacinth can double the surface area it invades in



Twenty million hectares of South Africa were found to banmnaaedetivice as large «
previous estimates (i.e. the 1997 rapid reconnaissance us.Hkguamledgerapproac
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Pines invading the watershéde e 1 w a tié&ram afplantation in\Westsrio Cape
Ifthe invasion is mointrolledyuilding any new damthe area would be fruitless expe




High-altitude invasives are a priority. Left alone, they will reach thresholds where it is
not possible to control them.

It took two workers 12 hours to kill eight invasive New

Zealand flax plants on Inaccessible Island, as they had to abseil down 1,000 foot cliffs.
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Invasives invade. Wild fires accelerate invasions, and exacerbate impacts. The
disproportionately. There is a threshold beyond which the control of invasions i
unaffordableeven though there are simultaneously unaffordable impacts for wai

s Y



What resource economic analysis has been done, to ascertain the water security cost
and benefits of building desalination plants, such as this 15 megphtrelay plant
(~5.5 million kilolitres per annum) in Mossel Bay , built at a reputed cost of R210
million, and with very high operating costs that will become more and more expensive
And what would R210m spent on managing the catchment have yielded?




Invasive Alien Species:

invasive grass in China

Habitat destruction: Climate Change: Melting glaciers:

Nyungwe National Park, Rwanda Torres del Paine National Park, Chile



The recent human influence on the carbon cycle
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Acacia karoo

180 — 200 370 ppm
ppm

(Ctrl) 700 ppm

Root and shoot
growth of sweet
thorn (Acacia

karoo) at different
parts-per-million of
atmospheric
carbon dioxide
(le}y




The already problematic mesquite (Prosopis species) in the Northern Cape are
well-adapted to take advantage of climate change, with disastrous implications
for rivers, keystone ecological species, groundwater and human livelihoods.
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The longterm water-related impacts of invasive alien species

10-20 YEARS: 20-40 YEARS:

R5.8 Billion per annum loss of
water quantity per annum T before
impacts of new invasions, and
climate change (CSIR, 2010). Up to
25% of Mean Annual Runoff could

.....

be lost to invasives (currently 7%)7.
e ;

A T Water-borne disease impacts of invasives are

not vet calculated (eq. malaria, bilharzia).
‘ ! The impacts of
invasives on the
ecological functioning
of estuaries has also
not calculated, but is
important  (including
for breeding of marine
fishes).

Water quality impacts  of |« .
invasives have not yet been |+"
calculated, but are also significant.




The(masswe)rnpactsf|nvaswesnSO|Ier05|or1S|Itatlomndmudslldebaveyetto bequantlfled

-Thecarrylngapautxbf LargeStoclUn|t$ouloti'ecreasby7 oif |va3|allerplants
areallowedo spreadotheirfullpotentiahta costof R33'm perannun{CSIR2010.




Blue Ridge Platinum Mine 1 ’.
Water (from clearlng mvaswes) for Growth and Development .

A Invasive plants in catchment cleared over 10-year period
A Water yield 1,859,000 m3 / year secured

A Cost to company of R119 million

A Over 980,000 persondays of clearing work created

A A R5.8b mine / R2.3b foreign exchange per year is viable
A Up to 2,000 permanent jobs created

AND

Additional run-off of over 2.1 million m3 / year available for the
Environmental Reserve of the highly stressed Olifants WMA



BERG RIVER DAM

Yield = 81million n?

@ R2.6 Billion Investment
(original estimate: R385m)

The clearing iolvasive alien plants in ripareas alone between 1998 andrifi6éseyliel
by mor¢han30million for40% of the yiadfitheBergRiver (Skuifraam) Datan investm
ofonlyR116 million (less tB&h of the capital colsthe dam and its water purification



