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A classic externality problem




Sediment yields vs extraction rates

Estuary

Annual yield (m 3)

Ann harvest rate (m 3)

Mkomazi

214 263

40 320

Mngeni

37 907

13 440

Mdloti & Mhlanga

24 279

100 000

Tongati

25 636

6 000

Mlazi

49 937

105 000

Mbokodweni

6 901

/2 000

Lovu

23 240

47 040

Manzimtoti

20 158

6 720

Mpambanyoni

18 685

24 000

Mahlongwa

9 203

13 440




Research guestions & methods

Impact (external cost) of sand mining?

estimated based on the value of estuarine
goods and services that could be lost as a
result of depletion of the resource

value of estuarine goods and services derived
through benefits transfer from other studies

Policy implications?




Estuarine goods & services

estuaries provide a range of valuable ecosystem
goods and services (use values), as well as non-
use (existence) value

Recreational & aesthetic values

Harvesting of raw materials e.g. subsistence
fisheries

Habitat & nursery provision for marine species
Non-use (existence) value

estimated using benefits transfer based on
Knysna data (Turpie et al 2005) and fisheries
data from Lamberth & Turpie (2003)




Value of Knysna EGS per ha pa (2008 R)

(excl. recreational fisheries & contribution to commercial fisheries
(nursery & habitat function))

Recreational 366 744

Aesthetic 518 488

Subsistence fisheries 242

Non use (existence) 3 353

Total 888 826




Estuary values based on Bl (Knysna = 100)

Value/halyear (excl rec | Value/halyear (incl. rec &
& comm fisheries) comm fisheries = R9,006)

Mkomazi

888 826
647 954

656 960

Mngeni

653 287

662 293

Mdloti & Mhlanga

647 065

656 071

Tongati

558 183

567 189

Mlazi

177 765

186 771

Mbokodweni

374 196

383 202

Lovu

519 963

528 969

Manzimtoti

454 190

463 196

Mpambanyoni

314 644

323 650

Mahlongwa

327 977

336 983




Dependence of estuarine tidal zones on sand
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Estuary sediment origins (conceptual depiction - approximate)

Lower estuary:
~30% of estuary domain
-mainly marine sediments

\ not affected by sand mining

Mid & upper estuary:

~ 70% of estuary domain

- mainly fluvial sediments
\ affected by sand mining




External cost of sanc

mining In Durban pa

Estuary

Value/ha/
annum

EC of sand
mining/ha/a
(R/ha/a * 46%)

Ha

Total EC
per annum

Mkomazi

656 960

302 202

23 541 505

Mngeni

662 293

304 655

14 623 429

Mdloti & Mhlanga

656 071

301 793

17 534 154

Tongati

567 189

260 907

9 731 829

Mlazi

186 771

85 915

1.0

85 915

Mbokodweni

383 202

176 273

(.2

1269 165

Lovu

528 969

243 326

2 554 920

Manzimtoti

463 196

213 070

6.7

1427 570

Mpambanyoni

323 650

148 879

2.3

342 422

Mahlongwa

336 983

155 012

5.9

914 572

Durban Metro 72 025 480




Policy implications




External cost perm °vs

arket price

Estuary

Total EC
(R/year)

Annual
Yield (m?3)

EC/m3

Market P
/ m?3

Mkomazi

23 541 505

214 263

109.87

30.15

Mngeni

14 623 429

37 907

385.77

30.15

Mdloti & Mhlanga

17 534 154

54 279

323.04

35.89

Tongati

9 731 829

25 636

379.62

22.97

Mlazi

85 915

49 937

1.72

28.71

Mbokodweni

1269 165

6 901

183.91

43.07

Lovu

2 554 920

23 240

109.94

30.15

Manzimtoti

1427 570

20 158

JAORSY

30.15

Mpambanyoni

342 422

18 685

18.33

28.71

Mahlongwa

914 572

9 203

99.38

30.15







Limitations & recommendations

Limitations
Simplifying assumptions
Not fully inclusive
Possible double-counting
External benefits of sand mining

Recommendations
Alternative sources of sand supply?




