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1. INTRODUCTION

1.1 Proje c t Ba c kg round a nd De sc ription o f the  Ac tivity

A mixe d -use  d e ve lo p me nt ha s b e e n p ro p o se d  in the  Ca to  Rid g e  a re a . The  a p p lic a tio n fo r a utho risa tio n fo r

the  p ro je c t will inc lud e  the  fo llo wing  la nd  use s lig ht ind ustry (a ll no n-no xio us), ho using  & Lo g istic s a nd  the

a sso c ia te d  infra struc ture  a nd  se rvic e  c o nne c tio ns fo r wa te r, e le c tric ity, ro a d s a nd  se we ra g e  (inc lud ing  a n

inte rim se wa g e  p a c ka g e  p la nt fo r the  first p ha se ). The  p ro je c t b ro a d ly inc lud e s:

 Op e n sp a c e s a nd  c o nse rva tio n a re a s.

 Mixe d -use  a c tivitie s (p o te ntia lly o ffic e s, re ta il, a nd  c o mme rc ia l fa c ilitie s).

 lig ht ind ustry, wa re ho using , d istrib utio n a nd  lo g istic s.

 Inte rna l ro a d s (7 m wid e  e xc lud ing  ro a d  re se rve , 3.5 m sing le  la ne  in b o th d ire c tio ns), ro a d  up g ra d e s

a nd  ne w inte rse c tio ns.

 Sto rmwa te r infra struc ture , inc lud ing  p ip e line s a nd  a tte nua tio n p o nd s.

 Se we r infra struc ture , inc lud ing  p ip e line s, c o lle c tio n sump s, p ump  sta tio ns a nd  a  2 me g a litre  (ML)

mo d ula r wa ste wa te r tre a tme nt p la nt (WTP) with a n e fflue nt d isc ha rg e  p o int (to  b e  p ha se d  in a

mo d ula r fa shio n a s the  d e ve lo p me nt p ro g re sse s).

 Wa te r infra struc ture , inc lud ing  p ip e line s a nd  a n e le va te d  sto ra g e  ta nk.

 Ele c tric a l infra struc ture , inc lud ing  sub sta tio ns a nd  und e rg ro und / o ve rhe a d  tra nsmissio n line s. Two

a lte rna tive  o p tio ns a re  b e ing  re vie we d  fo r Pha se  2. The  fina l e le c tric a l d e sig ns a re  sub je c t to a p p ro va l

b y Esko m.

The  re q uire me nt fo r the  hyd ro lo g ic a l a sse ssme nt is in p a rt d ue  to  the  p o te ntia l p re se nc e  o f wa te rc o urse

fe a ture s o n site  a nd  the  imp e rvio us na ture  o f the  p ro p o se d  a c tivity. A ke y c o mp o ne nt o f the  inve stig a tio n will

b e p o te ntia l flo o d  a re a s, a c c o mmo d a tio n o f p e a k sto rm e ve nts, b e st p ra c tic e  e ro sio n c o ntro l a nd  the

g e ne ra l imp a c t o f the  d e ve lo p me nt o n d o wnstre a m surfa c e  wa te r re so urc e s fo r wa te r use rs in the

c a tc hme nt. The  p ro p o se d a c tivitie s o c c ur o n the  fo llo wing  p ro p e rtie s:

Ta b le 1 Pro p e rtie s lo c a te d  a t the  p ro p o se d Ca to  Rid g e  De ve lo p me nt Co mp a ny Ltd . site

Portion Fa rm Na me Fa rm No. La titude Long itude SG Code De e d Are a

208 Uitko mst & Do o rnrug 852 -29.72431 30.61159 N0FT00000000085200208 T9790/ 1957 12.15

229 Uitko mst & Do o rnrug 852 -29.72505 30.60964 N0FT00000000085200229 T7407/ 1960 12.36

95 Uitko mst & Do o rnrug 852 -29.72349 30.60778 N0FT00000000085200095 T7836/ 1948 80.92

101 Uitko mst & Do o rnrug 852 -29.71963 30.61498 N0FT00000000085200101 T8234/ 1949 36.43

102 Uitko mst & Do o rnrug 852 -29.72320 30.61522 N0FT00000000085200102 T1396/ 1950 24.49

202 Rie t Va lle i 851 -29.70264 30.63221 N0FT00000000085100202 0.73

39 Uitko mst & Do o rnrug 852 -29.71072 30.61750 N0FT00000000085200039 1420/ 1980 133.05

24 Rie t Va lle i 851 -29.70955 30.62448 N0FT00000000085100024 8.83

198 Rie t Va lle i 851 -29.71041 30.62518 N0FT00000000085100198 16448/ 1984 1.07

197 Rie t Va lle i 851 -29.71055 30.62532 N0FT00000000085100197 16814/ 1983 0.82

29 Rie t Va lle i 851 -29.71337 30.62869 N0FT00000000085100029 819/ 1987 77.80

305 Uitko mst & Do o rnrug 852 -29.71583 30.62155 N0FT00000000085200305 16814/ 1983 1.51

41 Uitko mst & Do o rnrug 852 -29.71588 30.62320 N0FT00000000085200041 818/ 1987 16.38

262 Uitko mst & Do o rnrug 852 -29.73909 30.62173 N0FT00000000085200262 18356/ 1968 0.47

0 Uitko mst & Do o rnrug 852 -29.73105 30.59967 N0FT00000000085200000 1048/ 1986 19.93

29 Uitko mst & Do o rnrug 852 -29.73173 30.61590 N0FT00000000085200029 4349/ 1922 162.70

27 Rie t Va lle i 851 -29.68788 30.62932 N0FT00000000085100027 1420/ 1980 105.52

26 Rie t Va lle i 851 -29.69837 30.62822 N0FT00000000085100026 1420/ 1980 98.23

40 Uitko mst & Do o rnrug 852 -29.69945 30.61874 N0FT00000000085200040 59.46

25 Rie t Va lle i 851 -29.70018 30.62351 N0FT00000000085100025 1420/ 1980 70.71

465 Uitko mst & Do o rnrug 852 -29.72973 30.61045 N0FT00000000085200465 22.30

471 Uitko mst & Do o rnrug 852 -29.72786 30.61243 N0FT00000000085200471 0.41
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95 Uitko mst & Do o rnrug 852 -29.72078 30.60710 N0FT00000000085200095 T1420/ 1980 33.68

369 Rie t Va lle i 851 -29.70086 30.63165 N0FT00000000085100369 T33500/ 2012 10.82

29 Uitko mst & Do o rnrug 852 -29.73168 30.61650 N0FT00000000085200029 T4349/ 1922 130.15

Uninfo rme d  a nd  p o o rly p la nne d  infra struc tura l d e ve lo p me nts in the  vic inity o f wa te r re so urc e s, suc h a s

se nsitive  surfa c e  a nd  g ro und wa te r, c a n ra p id ly d e g ra d e  the se  re so urc e s. Thus, p re -d e ve lo p me nt (o r in so me

c a se s p o st d e ve lo p me nt) a sse ssme nts a re  re q uire d  to  g a in a n und e rsta nd ing  o f the  na tura l e nviro nme nt a nd

g uid e  the  d e ve lo p me nta l p ro c e ss in o rd e r tha t site -sp e c ific  mitig a tio n me a sure s c a n b e  p ut in p la c e .

Fig ure 1 Site  se tting  for the Ca to Ridge  De ve lopme nt Compa ny Ltd. site
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Fig ure 2 De ve lopme nt la yout for the Ca to Ridg e  De ve lopme nt Compa ny Ltd. site
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Fig ure 3 Loc a lity ma p of the propose d Ca to  Ridg e  De ve lopme nt Compa ny Ltd. site
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1.2 Te rms of re fe re nc e

Pha se  1

i. De sktop Asse ssme nt

o Ana lysis o f ra infa ll d a ta .

o Ana lysis a nd  d e sc rip tio n o f stre a mflo w d a ta .

o De te rmina tio n o f c a tc hme nt c ha ra c te ristic s.

o A le g a l re vie w o f the  ke y le g isla tive  re q uire me nts a nd  p o lic y o b je c tive s.

o A d e sc rip tio n o f the  hyd ro lo g ic a l c yc le  o f the c a tc hme nt, inc lud ing  b o th up stre a m a nd  d o wnstre a m

use rs.

ii. Hydrolog ic a l Impa c t Asse ssme nt

o A site  visit will b e  p e rfo rme d  to  a sse ss the  d o mina nt hyd ro lo g ic a l p ro c e sse s a nd  p a tte rns a t the  site

a nd  to  c o mp ly with NEMA Ap p e nd ix 6 (re fe r to  the  a tta c he d  me tho d o lo g y a nd  g uid e line  fo r a d d e d

d e ta il).

o Inc o rp o ra te  the  find ing s o f the  e xisting  sto rmwa te r ma na g e me nt p la n a nd  flo o d  line  d e line a tio ns into

the  hyd ro lo g ic a l a na lysis.

o Se t o ut the  g a p s a nd  a ssump tio ns (i.e . % o f the  a re a  to  b e  ha rd  surfa c e d ) und e rp inning  the a sse ssme nt

a nd  mo tiva ting  fo r a  hig h-le ve l a sse ssme nt.

o Asse ss the  p re -mitig a tio n imp a c ts o f c ha ng e s to  the  hyd ro lo g ic a l syste m (up - a nd  d o wn-stre a m),

b a se d  o n e fflue nt d isc ha rg e  a nd  inc re a se d  sto rmwa te r runo ff. The  imp a c t sho uld  b e  d ivid e d  b y

p ro je c t p ha se s (Pha se  1, 2 a nd  3) a nd  a lso  b y life  c yc le  (Co nstruc tio n, Op e ra tio n, d e c o mmissio ning &

a  no -g o  sc e na rio ).

o Re c o mme nd  a p p ro p ria te  mitig a tio n me a sure s fo r inc lusio n into  a n EMPr

o Und e rta ke  a  p o st-mitig a tio n imp a c t a sse ssme nt o f a ll id e ntifie d  imp a c ts.

o Id e ntify a nd  a sse ss c umula tive  hyd ro lo g ic a l imp a c ts a s we ll

o De ve lo p me nt o f a  ma na g e me nt p la n, inc lud ing  mitig a tio n me a sure s, o ng o ing  ma na g e me nt a nd

mo nito ring  re q uire me nts (inc lud ing  fre q ue nc ie s a nd  lo c a tio ns).

Pha se  2

i. De sktop Asse ssme nt & Re vision

o Co lla tio n o f a ll b a c kg ro und  d a ta  o b ta ine d  in Pha se  1;

o Ma p p ing  o f flo o d line s a nd  sto rmwa te r inte rve ntio ns fro m e xisting  stud ie s to  info rm e xc lusio n zo ne s;

ii. Impa c t Asse ssme nt a nd Mitig a tion Me a sure s

o A d e ta ile d  e va lua tio n o f the  p re d ic te d  imp a c ts o f the  p ro je c t o n the  re c e iving  e nviro nme nt, o r o f the

re c e iving  e nviro nme nt o n the  p ro je c t a s p e r the  me tho d o lo g y tha t use s the  c rite ria  o f e xte nt, d ura tio n

a nd  inte nsity to  q ua ntify the  sig nific a nc e  o f the  p o te ntia l imp a c t. The  e va lua tio n o f imp a c ts will

inc lud e :

a . An a sse ssme nt o f imp a c ts d uring  the  c o nstruc tio n, o p e ra tio n p ha se s a nd  d e c o mmissio ning

p ha se s;

b . An a sse ssme nt o f the  p ro b a b ility o f e a c h imp a c t o c c urring , the  re ve rsib ility o f e a c h imp a c t

a nd  the  le ve l o f c o nfid e nc e  in e a c h p o te ntia l imp a c t;

c . An a sse ssme nt o f the  sig nific a nc e  o f e a c h imp a c t b e fo re  a nd  a fte r mitig a tio n;

o The  id e ntific a tio n o f a ny re sid ua l risks tha t will re ma in a fte r the  imp le me nta tio n o f a ny mitig a tio n o f a n

imp a c t; a nd

o The  c umula tive  imp a c t in te rms o f the  c urre nt a nd  p ro p o se d  a c tivitie s in the  a re a .

o Re c o mme nd a tio ns to  a vo id  ne g a tive  imp a c ts o r whe re  this will no t b e  p o ssib le , the n p ra c tic a l

mitig a tio n, ma na g e me nt a nd / o r mo nito ring  o p tio ns to  re d uc e  ne g a tive  imp a c ts a nd  e nha nc e

p o sitive  imp a c ts.

o Re c o mme nd a tio ns o n the  p re fe rre d  p la c e me nt o f infra struc ture  will b e  p ro vid e d  if a ny wa te rc o urse s

inte rse c t se nsitive  infra struc ture  (a s d e te rmine d  b y flo o d -line s).

iii. Wa te r ba la nc e  a sse ssme nt:

o a na lysing  c lima te  d a ta  fro m the  SAWS a nd  o the r d a ta b a se s using  ne a rb y ra infa ll sta tio ns (inp ut o r

kno wn d a ta );

o d e te rmining  a ny wa te r d e ma nd s a nd  wa te r o utp uts; a nd

o d e te rmining  whe the r wa te r in the  syste m is c le a n o r c o nta mina te d .

o De ve lo p me nt o f a  sta tic  wa te r b a la nc e . The  info rma tio n g a the re d  in the  d e skto p  a sse ssme nt a nd

d uring  the  site  visit will b e  use d  to  c re a te  a  p ro c e ss wa te r flo w d ia g ra m. A se rie s o f mo d e ls will b e
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c o nsid e re d  fo r use  in this b a la nc e  stud y. The  De p a rtme nt o f Wa te r Affa irs a nd  Fo re stry, 2006 Be st

Pra c tic e  G uid e line  G 2: Wa te r a nd  Sa lt Ba la nc e s wa s fo llo we d  in this stud y.

o Pro d uc e  a  wa te r b a la nc e  stud y re p o rt with re c o mme nd a tio ns. An a ve ra g e  a nnua l wa te r b a la nc e

will b e  p ro vid e d  inc lud ing  a n a ve ra g e  d ry a nd  a ve ra g e  we t mo nth wa te r b a la nc e . A se t o f

re c o mme nd a tio ns will b e  p ro vid e d  to  a ssist in the  WULA a nd  he lp  the  la nd  o wne rs to  ma na g e  the ir

wa te r a p p ro p ria te ly.

iv. Surfa c e  Wa te r Monitoring  Pla n

o Re sp o nsib le  p e rso n/ b o d y

o Fre q ue nc y o f mo nito ring  a c tio ns;

o Sta nd a rd s to  b e  me t; a nd

o Re p o rting  re q uire me nts.

1.3 Le g isla tion Re le va nt to  the  Study

The  fo llo wing is re le va nt to  this stud y:

 Se c tio n 24 o f The  Co nstitutio n o f the  Re p ub lic  o f So uth Afric a  (1996);

 Ag e nd a  21 – Ac tio n p la n fo r susta ina b le  d e ve lo p me nt o f the  De p a rtme nt o f Enviro nme nta l Affa irs a nd

To urism (DEAT) 1998;

 Na tio na l Enviro nme nta l Ma na g e me nt Ac t (NEMA), 1998 (Ac t No . 107 o f 1998) inc lusive  o f a ll

a me nd me nts, a s we ll a s the  NEM: Bio d ive rsity Ac t;

 Na tio na l Wa te r Ac t, 1998 (Ac t No . 36 o f 1998);

 Co nse rva tio n o f Ag ric ultura l Re so urc e s Ac t, 1983 (Ac t No . 43 o f 1983) (CARA);

 Mine ra ls a nd  Pe tro le um Re so urc e s De ve lo p me nt Ac t, 2002 (Ac t No . 28 o f 2002);

 Na ture  a nd  Enviro nme nta l Co nse rva tio n Ord ina nc e  (No . 19 o f 1974);

 Na tio na l Fo re st Ac t (No . 84 o f 1998); a nd

 Na tio na l He rita g e  Re so urc e s Ac t (No . 25 o f 1999).

2. STUDY SITE

The C RDC site  is lo c a te d p rima rily within Q ua te rna ry Ca tc hme nt U20J, within the  c a tc hme nt a re a  o f the

Mswa thi Rive r, a nd  fa lls und e r the  uMvo ti to  uMzimkhulu Wa te r Ma na g e me nt Are a  (WMA). The  site  is lo c a te d

a t the  up p e r re a c h o f the  c a tc hme nt a nd  ha s no  d e fine d  wa te rc o urse s. This site  d ra ins to wa rd s the Umsund uzi

syste m whic h is he a vily mo d ifie d . The  site  is d o mina te d  b y tho rnve ld with so me  a re a  o f inva d e d  b ush.

The  site  is lo c a te d  b e twe e n the  N3 a nd  o p e n b ush a re a s. The  surro und ing  ve g e ta tio n is c a te g o rize d  a s p a rt

o f the Hinte rla nd  Tho rnve ld typ e . Se ve ra l inva sive  a lie n p la nt sp e c ie s we re  id e ntifie d  o n site , suc h a s b ug we e d

(So la num ma uritia num ), p e a nut b utte r c a ssia  (Se nna  didymo b o trya ), Bla c k Wa ttle  (Ac a c ia  me a rnsii), a nd

la nta na  c a ma ra . A q ua rry is lo c a te d  d ire c tly so uth o f the  p ro p o se d  site .

Ra infa ll in the  re g io n o c c urs in the  summe r mo nths (mo stly De c e mb e r to  Fe b rua ry), with a  me a n a nnua l

p re c ip ita tio n o f 726 mm (o b se rve d  fro m ra infa ll sta tio n 0239518 W & 0239673 A). The  re fe re nc e  p o te ntia l

e va p o ra tio n (ETo ) is a p p ro xima te ly 1667 mm (A-p a n e q uiva le nt, a fte r Sc hulze , 2011) a nd  the  me a n a nnua l

e va p o ra tio n is b e twe e n 1300 – 1400 mm, whic h e xc e e d s the  a nnua l ra infa ll. This sug g e sts a  hig h e va p o ra tive

d e ma nd  a nd  a  wa te r limite d  syste m. Summe rs a re  wa rm to  ho t a nd  winte rs a re  c o o l. The  me a n a nnua l

te mp e ra ture  is a p p ro xima te ly 21.5 ºC  in summe r a nd  13.8 ºC  in the  winte r mo nths (Ta b le 2). The  und e rlying

g e o lo g y o f the site  is Na ta l G ro up  Sa nd sto ne a nd  the  so ils o ve rla in a re  sa nd y-c la y-lo a m ra ng ing  fro m Misp a h,

G le nro sa  to  Sho rtla nd s fo rm in this p a rtic ula r a re a .

Ta b le 2 Me a n mo nthly ra infa ll a nd  te mp e ra ture  o b se rve d  a t Ca mp e rd o wn (d e rive d  fro m histo ric a l d a ta )

Ja n Fe b Ma r Apr Ma y Jun Jul Aug Se p Oc t Nov De c Ann

Me a n Ra infa ll (mm) 86 79 74 36 18 8 9 15 36 65 78 82 726

Me a n Te mpe ra ture  (ºC) 22.0 22.9 21.4 19.8 17.8 15.2 15.4 16.3 18.1 18.3 19.9 21.1 19.0
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Fig ure 4 Exa g g e ra te d  (2.5x) te rra in mo de l o f the  Ca to  Rid g e d e ve lo p me nt

Mshwa ti Syste m

uMng e ni Syste m

Kwa  G o g o d a

Syste m

Ste rksp ruit Syste m
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3. METHODOLOGY

The  fo llo wing  me tho d o lo g y wa s fo llo we d  in o rd e r to  me e t the  o b je c tive s a s d e ta ile d  in the  te rms o f re fe re nc e .

The  a sse ssme nt o f the se  syste ms c o nsid e re d  the  fo llo wing d a ta b a se s whe re  re le va nt:

Ta b le 3 Da ta  type  a nd  so urc e  fo r the C RDC a sse ssme nt

Da ta  Type Ye a r Sourc e / Re fe re nc e

Ae ria l Ima g e ry 2016 Surve yo r G e ne ra l

1:50 000 To p o g ra p hic a l 2011 Surve yo r G e ne ra l

1 m Co nto ur 2022 Zuta ri

Rive r Sha p e file 2011 e The kwini

G e o lo g y Sha p e file 2011
Durb a n G e o lo g ic a l She e ts/ Na tio na l

G ro und wa te r Arc hive

La nd  Co ve r 2014 EKZNW

Wa te r Re g istra tio n 2013 WARMS - DWS

*Da ta  will b e p ro vid e d  o n re q ue st

3.1 Site  Visit

A site  visit wa s c o nd uc te d  b y Na ture Sta mp  o n the 24th Fe b rua ry 2023. A p a rtia l p re -d e ve lo p me nt sta te  wa s

a sse sse d . The  c urre nt c o nd itio n wa s a sse sse d  a s fo llo ws -

 The  ve g e ta tio n c ha ra c te ristic s o f the wa te rc o urse  we re  a sse sse d  fo r the  d e te rmina tio n o f the  Ma nning ’ s

n-va lue s;

 The  p re se nc e  a nd  d ime nsio ns o f a ny c ro ssing s, suc h a s c ulve rts a nd  b rid g e s, tha t wo uld  a c t a s a  b a rrie r

to  a  flo o d  e ve nt a nd  tha t ma y b e  d a ma g e d  d uring  the  o c c urre nc e  o f suc h a n e ve nt we re  no te d ;

 The  o ve ra ll sta te  o f d ra ina g e  c ha nne ls, stre a ms a nd  rive rs wa s a sse sse d ;

 The  slo p e  o f the  stud y site  a s we ll a s e vid e nc e  o f flo o d  d a ma g e  a nd  e ro sio n a ro und  the  site  we re  no te d ;

 The  sta te  o f e xisting  g a ug ing  sta tio ns (ne a rb y) wa s a sse sse d  to d e te rmine  if the  struc ture  is a c c ura te ly

re c o rd ing  stre a mflo w (e .g . e vid e nc e  o f und e r c utting  o r d a ma g e d  fe a ture s); a nd

 The  e le va tio n a t the  wa te r le ve l a nd  c ro ssing  le ve l in o rd e r to  ve rify c o nto ur d a ta .

The wa te rc o urse  syste ms we re no t flo wing a t the  time  o f the  site  visit.

Fig ure 5 G e ne ra l site  c o nditio ns o b se rve d  d uring  the  site  visit
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3.2 Critic a l Ca tc hme nt De line a tion a nd Rive r Re a c h Ana lysis

The  c ritic a l c o ntrib uting  c a tc hme nt a re a  wa s d e te rmine d  fo r use  in b o th the  wa te rshe d  d e line a tio n to o l a nd

HEC -HMS a nd  SWAT mo d e ls. The  sub -c a tc hme nts we re  d e line a te d  using  the 2 m c o nto ur se t p ro vid e d  b y the

to p o g ra p hic a l surve y a s a n inp ut. This wa s use d  to  c re a te  a  Dig ita l Ele va tio n Mo d e l (DEM) tha t wa s the n use d

a s a n inp ut to  the  wa te rshe d  to o l (Fig ure 6).

Fig ure 6 So il Wa te r Asse ssme nt To o l (SWAT) wa te rshe d  d e line a tio n to o l fo r sub -c a tc hme nt d e line a tio n a nd  stre a m ne two rk c re a tio n

3.3 Impa c t Asse ssme nt Me thodolog y

The  fo llo wing  imp a c t a sse ssme nt me tho d o lo g y e nsure s tha t sp e c ia lists a d d re ss a ll re le va nt fa c to rs tha t

c o ntrib ute  to  sig nific a nc e  (a vo id ing  a rb itra ry a sse ssme nt). The  sp e c ia list re p o rt sho uld  o utline  the  imp a c t

a sse ssme nt me tho d o lo g y tha t p ro vid e s the  re a d e r with a  c le a r summa ry o f ho w the  sp e c ia list d e rive d  the

sig nific a nc e .

Fo r e a c h p re d ic te d  imp a c t, c rite ria  a re  a p p lie d  to  e sta b lish the  sig nific a nc e  o f the  imp a c t b a se d  o n like liho o d

a nd  c o nse q ue nc e , b o th witho ut mitig a tio n b e ing  a p p lie d  (p re -mitig a tio n) a nd  with the  imp le me nta tio n o f

the  re c o mme nd e d  mitig a tio n me a sure (s) (p o st-mitig a tio n).

“ Sig nific a nt imp a c t”  me a ns a n imp a c t tha t ma y ha ve  a  no ta b le  e ffe c t o n o ne  o r mo re  a sp e c ts o f the

e nviro nme nt o r ma y re sult in no n-c o mp lia nc e  with a c c e p te d  e nviro nme nta l q ua lity sta nd a rd s, thre sho ld s o r

ta rg e ts a nd  is d e te rmine d  thro ug h ra ting  the  p o sitive a nd  ne g a tive  e ffe c ts o f a n imp a c t o n the  e nviro nme nt

b a se d  o n c rite ria  suc h a s d ura tio n, ma g nitud e , inte nsity a nd  p ro b a b ility o f o c c urre nc e ”  (2014 EIA re g ula tio ns,

a s a me nd e d ).

The  c rite ria  tha t c o ntrib ute  to  the  c o nse q ue nc e  o f the  imp a c t a re :

 Inte nsity (the  d e g re e  to  whic h p re -d e ve lo p me nt c o nd itio ns a re  c ha ng e d ), whic h a lso  inc lud e s the  typ e

o f imp a c t (b e ing  e ithe r a  p o sitive  o r ne g a tive  imp a c t); the  d ura tio n (le ng th o f time  tha t the  imp a c t will

c o ntinue ); a nd  the  e xte nt (sp a tia l sc a le ) o f the  imp a c t.

 The  se nsitivity o f the  re c e iving  e nviro nme nt a nd / o r se nsitive  re c e p to rs a re  inc o rp o ra te d  into  the

c o nsid e ra tio n o f c o nse q ue nc e  b y a p p ro p ria te ly a d justing  the  thre sho ld s o r sc a le s o f the  inte nsity,

d ura tio n a nd  e xte nt c rite ria  b a se d  o n e xp e rt kno wle d g e .
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Fo r e a c h imp a c t, the  sp e c ia list a p p lie s p ro fe ssio na l jud g e me nt to  a sc rib e  a  nume ric a l ra ting  fo r e a c h c rite rio n

a c c o rd ing  to  the  e xa mp le s p ro vid e d  in Ta b le  1, Ta b le  2 a nd  Ta b le  3 b e lo w. The  c o nse q ue nc e  is the n

e sta b lishe d  using  the  fo rmula :

Co nse q ue nc e  = typ e  x (inte nsity + d ura tio n + e xte nt)

De p e nd ing  o n the  nume ric a l re sult, the  imp a c t's c o nse q ue nc e  wo uld  b e  e xtre me ly, hig hly, mo d e ra te ly o r

slig htly d e trime nta l; o r ne utra l; o r slig htly, mo d e ra te ly, hig hly o r e xtre me ly b e ne fic ia l. The se  c a te g o rie s a re

p ro vid e d  in Ta b le  5.

To  d e te rmine  the  sig nific a nc e  o f a n imp a c t, the  p ro b a b ility (o r like liho o d ) o f tha t imp a c t o c c urring  is a lso

c o nsid e re d . In a ssig ning  p ro b a b ility, the  sp e c ia list c o nsid e rs the  like liho o d  o f o c c urre nc e  a nd  ta ke s

c o g nisa nc e  o f unc e rta inty a nd  d e te c ta b ility o f the  imp a c t. The  mo st suita b le  nume ric a l ra ting  fo r p ro b a b ility

is se le c te d  fro m Ta b le  4 b e lo w a nd  a p p lie d  with the  c o nse q ue nc e  a c c o rd ing  to  the  fo llo wing  e q ua tio n:

Sig nific a nc e  = c o nse q ue nc e  x p ro b a b ility

Whe n a ssig ning  a  p ro b a b ility to  a n imp a c t, it is vita lly imp o rta nt to  d isting uish this fro m the  c o nc e p ts o f

fre q ue nc y a nd  c o nfid e nc e , with whic h it is so me time s c o nfuse d :

 Pro b a b ility re fe rs to  the  like liho o d  tha t a n imp a c t will o c c ur.

 Fre q ue nc y re fe rs to  the  re g ula rity with whic h a n imp a c t o c c urs. To  illustra te  the  d iffe re nc e

b e twe e n fre q ue nc y a nd  p ro b a b ility, it must b e  c o nsid e re d  tha t so me thing  tha t ha p p e ns

infre q ue ntly ma y still b e  a  c e rta inty (i.e . ha ve  a  hig h p ro b a b ility). Fo r insta nc e , Ha lle y's Co me t o nly

c o me s c lo se  to  the sun e ve ry 75 to  76 ye a rs (i.e . it ha s a  ve ry lo w fre q ue nc y), b ut it is still a

c e rta inty.

 Co nfid e nc e  re fe rs to  the  d e g re e  o f c e rta inty o f a  p re d ic tio n. Co nfid e nc e  ma y b e  re la te d  to

imp a c t a sse ssme nt c rite ria  (e xte nt, inte nsity, d ura tio n o r p ro b a b ility) a nd  is no t ne c e ssa rily o nly

re la te d  to  p ro b a b ility. Co nfid e nc e  ma y b e  influe nc e d  b y a ny fa c to rs tha t intro d uc e  unc e rta inty

into  a  p re d ic tio n. The  sp e c ia lists a p p o inte d  to  c o ntrib ute  to  this imp a c t a sse ssme nt ha ve

e mp iric a l kno wle d g e  o f the ir re sp e c tive  fie ld s a nd  c a n thus c o mme nt o n the ir c o nfid e nc e  in the ir

find ing s b a se d  o n the  a va ila b ility o f d a ta  a nd  the  c e rta inty o f the ir find ing s. All sp e c ia lists sho uld

inlc ud e  a  sho rt a sse ssme nt a nd  d e sc rip tio n o f the ir c o nfid e nc e  ra ting  in the ir imp a c t a sse ssme nt

re p o rt.

De p e nd ing  o n the  nume ric a l re sult o f this c a lc ula tio n, the  imp a c t wo uld  fa ll into  a  sig nific a nc e  c a te g o ry o f

ne g lig ib le , mino r, mo d e ra te  o r ma jo r, a nd  the  typ e  wo uld  b e  e ithe r p o sitive  o r ne g a tive . Exa mp le s o f the se

c a te g o rie s a re  p ro vid e d  in Ta b le  6.

O nc e  the  sig nific a nc e  o f a n imp a c t o c c urring  witho ut mitig a tio n ha s b e e n e sta b lishe d , the  sp e c ia list must

a p p ly the ir p ro fe ssio na l judg e me nt to  a ssig n ra ting s fo r the  sa me  imp a c t a fte r the  p ro p o se d  mitig a tio n ha s

b e e n imp le me nte d .

La stly, two  furthe r p o ints a re  imp o rta nt whe n a p p lying  the se  c rite ria  to  imp a c ts:

 Sp e c ia lists ne e d  to  a sse ss the  imp a c t, no t the  so urc e  o r o rig in o f the  imp a c t (i.e . the  a c tivity tha t

c a use s the  imp a c t). Fo r insta nc e , a ltho ug h the  a c tivity tha t c a use s a  sp e c ific  imp a c t ma y ta ke

p la c e  o ve r a  lo ng  p e rio d  o f time , this d o e s no t ne c e ssa rily imp ly tha t the  imp a c t itse lf will p e rsist

fo r the  sa me  le ng th o f time . The  a sse ssme nt must fo c us o n the  imp a c t (the  c ha ng e  in the

e nviro nme nt) ra the r tha n o n the  a c tivity tha t c a use s a n imp a c t.

 Co nsid e r the  d ire c t imp a c t o f the  p ro p o se d  p ro je c t d e sig n. If the  d e sig n o f a  p ro je c t a vo id s a n

a re a  whe re  a  hig hly se nsitive  o r irre p la c e a b le  re so urc e  o c c urs, it wo uld  b e  a  mista ke  to  a ssume

tha t this re so urc e  wo uld  e xp e rie nc e  a n imp a c t simp ly b e c a use  the re so urc e  o c c urs within the

b o und a rie s o f the  stud y a re a . Fo r e xa mp le , if a  we tla nd  o r a rc ha e o lo g ic a l site  o c c urs o n p o rtio n
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A, b ut the  p ro je c t is lo c a te d  o n p o rtio n B, the  we tla nd  o r a rc ha e o lo g ic a l site  ma y no t b e  d ire c tly

a ffe c te d .

The  ta b le s o n the  fo llo wing  p a g e s sho w the  sc a le s use d  to  c la ssify the  a b o ve  va ria b le s a nd  d e fine  e a c h o f

the  ra ting  c a te g o rie s.

Sta tus o f Imp a c t is c la ssifie d  a s:

 Po sitive : + (A b e ne fit to  the  re c e iving  e nviro nme nt).

 Ne g a tive : - (A c o st to  the  re c e iving e nviro nme nt).

 Ne utra l: N (No  c o st o r b e ne fit to  the  re c e iving  e nviro nme nt).

3.3.1 Mitig a tio n me a sure s

The  sig nific a nc e  o f a n imp a c t ind ic a te s the  le ve l o f mitig a tio n me a sure s re q uire d  to  minimise  ne g a tive

imp a c ts a nd  re d uc e  e nviro nme nta l d a ma g e  d uring  the  va rio us p ro je c t p ha se s. Suita b le  a nd  a p p ro p ria te

mitig a tio n me a sure s sho uld  b e  id e ntifie d  fo r e a c h p o te ntia l imp a c t b a se d  o n sp e c ia list re c o mme nd a tio ns

a nd  e xp e rtise .

Ta b le 4 De finitio n o f Inte nsity ra ting s fo r c umula tive  impa c t a sse ssme nt

Ra ting Crite ria

Ne g a tive  impa c ts

(Type of impa c t = - 1)

impa c ts

Positive  impa c ts

(Type of impa c t = +1)

impa c ts

7 Co mp le te  d e struc tio n (irre ve rsib le  a nd  irre p la c e a b le  lo ss)

o f na tura l o r so c ia l syste ms, re so urc e s (e .g . sp e c ie s) a nd

huma n he a lth.

No  c ha nc e  o f the se  p ro c e sse s o r re so urc e s e ve r b e ing

re sto re d  to  the ir p re -imp a c t c o nd itio n.

No tic e a b le , susta ina b le  b e ne fits tha t imp ro ve

the  q ua lity a nd  e xte nt o f na tura l o r so c ia l syste ms o r

re so urc e s, inc lud ing  fo rma l p ro te c tio n.

6 The  ve ry hig h d e g re e o f da ma g e to na tura l o r so c ia l

syste ms o r re so urc e s. The se p ro c e sse s o r re so urc e s ma y

re sto re to the ir p re -p ro je c t c o nd itio n o ve r ve ry lo ng

p e rio ds (mo re tha n a typ ic a l huma n life time ).

Gre a t impro ve me nt to  the e c o syste m o r so c ia l

p ro c e sse s a nd se rvic e s o r re so urc e s.

5 Se rio us d a ma g e to c o mp o ne nts o f na tura l o r so c ia l

syste ms o r re so urc e s a nd  the c o ntra ve ntio n o f le g isla te d

sta nd a rd s.

Ong o ing a nd wid e sp re a d b e ne fits to na tura l o r

so c ia l syste ms o r re so urc e s.

4 Hig h d e g re e d a ma g e to na tura l o r so c ia l syste m

c o mp o ne nts, sp e c ie s o r re so urc e s.

Ave ra g e to inte nse po sitive b e ne fits fo r na tura l o r

so c ia l syste ms o r re so urc e s.

3 Mo d e ra te d a ma g e  to na tura l o r so c ia l syste m

c o mp o ne nts, sp e c ie s o r re so urc e s.

Ave ra g e , o ng o ing p o sitive b e ne fits fo r na tura l o r

so c ia l syste ms o r re so urc e s.

2 Mino r da ma g e to na tura l o r so c ia l syste m c o mp o ne nts,

spe c ie s o r re so urc e s. Like ly to  re c o ve r o ve r time .

Ec o syste ms a nd va lua b le so c ia l p ro c e sse s a re no t

a ffe c te d .

Lo w p o sitive imp a c ts o n na tura l o r so c ia l syste ms o r

re so urc e s.

1 Ne g lig ib le  d a ma g e  to  ind ivid ua l c o mp o ne nts o f na tura l

o r so c ia l syste ms o r re so urc e s, suc h tha t it is ha rd ly

no tic e a b le .

Limite d lo w-le ve l b e ne fits to na tura l o r so c ia l

syste ms o r re so urc e s.

Ta b le 5 De finitio n o f Dura tio n ra ting s fo r c umula tive  imp a c t a sse ssme nt

Ra ting Crite ria

7
Pe rma ne nt: The imp a c t will re ma in inde finite ly.

6
Be yond proje c t life : The impa c t will re ma in fo r so me time a fte r the life o f the  Pro je c t.

5
Proje c t life : The imp a c t will c e a se a fte r the o p e ra tio na l life sp a n o f the  Pro je c t

4
Long - te rm : The imp a c t will c o ntinue fo r 6-15 ye a rs.

3
Me dium- te rm: The impa c t will c o ntinue fo r 2-5 ye a rs.
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2
Short- te rm: The imp a c t will c o ntinue fo r b e twe e n 1 mo nth a nd 2 ye a rs.

1
Imme dia te : The imp a c t will c o ntinue fo r le ss tha n 1 mo nth.

Ta b le 6 De finitio n o f Exte nt ra ting s fo r c umula tive  impa c t a sse ssme nt

Ra ting Crite ria

7 Inte rna tiona l: The e ffe c t will o c c ur a c ro ss inte rna tio na l b o rd e rs.

6 Na tiona l: The impa c t will a ffe c t the e ntire c o untry.

5 Provinc e / Re g ion: The imp a c t will a ffe c t the e ntire p ro vinc e o r re g io n

4 Munic ipa l Are a : The imp a c t will a ffe c t the who le munic ip a l a re a .

3 Loc al: The impa c t will e xte nd a c ro ss the study a re a a nd the LAP a re a .

2 Limite d: The imp a c t will b e limite d to the study a re a .

1 Ve ry limite d: The impa c t will b e limite d to the fo o tp rint o f the d e ve lo p me nt a nd will no t e xte nd
to the b o und a rie s o f the study a re a .

Ta b le 7 De finitio n o f Pro b a b ility ra ting s fo r c umula tive  impa c t a sse ssme nt

Ra ting Crite ria

7 Ce rta in/ De finite : The re a re so und sc ie ntific re a so ns to e xp e c t tha t the imp a c t will d e finite ly
o c c ur.

6 Almost c e rta in/ Highly probable : It is mo st like ly tha t the imp a c t will o c c ur.

5 Like ly: This imp a c t ha s o c c urre d nume ro us time s he re o r e lse whe re in a simila r e nviro nme nt a nd
with a simila r typ e o f d e ve lo p me nt a nd c o uld ve ry c o nc e iva b ly o c c ur.

4 Proba ble : This imp a c t ha s o c c urre d he re o r e lse whe re in a simila r e nviro nme nt a nd with a
simila r type o f d e ve lo p me nt a nd c o uld c o nc e iva b ly o c c ur.

3 Unlike ly: This imp a c t ha s no t ha pp e ne d ye t b ut c o uld ha ppe n.

2 Ra re /  improba ble : The impa c t is c o nc e iva b le , b ut o nly in e xtre me c irc umsta nc e s. The p o ssib ility

o f the impa c t ma nife sting is ve ry lo w d ue to the d e sig n, e xp e rie nc e o r imp le me nta tio n o f

a d e q ua te mitig a tio n me a sure s.

1 Hig hly unlike ly/ No ne : The imp a c t is e xp e c te d ne ve r to ha p p e n o r ha s a ve ry lo w c ha nc e o f
o c c urring .

Ta b le 8 De finitio n o f Co nse q ue nc e  ra ting s fo r c umula tive  imp a c t a sse ssme nt

Ra ng e Sig nific a nc e ra ting

- 21 -18 Extre me ly d e trime nta l

- 17 -14 Hig hly d e trime nta l

- 13 -10 Mo d e ra te ly d e trime nta l

- 9 -6 Slig htly d e trime nta l

- 5 5 Ne g lig ib le

6 9 Slig htly b e ne fic ia l

10 13 Mo d e ra te ly b e ne fic ia l

14 17 Hig hly b e ne fic ia l

18 21 Extre me ly b e ne fic ia l

Ta b le 9 De finitio n o f Sig nific a nc e  ra ting s fo r c umula tive  imp a c t a sse ssme nt

Ra ng e Sig nific a nc e ra ting

- 147 -109 Ma jo r - ne g a tive

- 108 -73 Mo d e ra te - ne g a tive

- 72 -36 Mino r - ne g a tive

- 35 -1 Ne g lig ib le - ne g a tive

0 0 Ne utra l

1 35 Ne g lig ib le - po sitive

36 72 Mino r - p o sitive
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73 108 Mo d e ra te - p o sitive

109 147 Ma jo r - p o sitive

Ta b le 10 De finitio n o f Co nfid e nc e  ra ting s fo r c umula tive  imp a c t a sse ssme nt

Ra ting Crite ria

Low Judg e me nt is b a se d o n intuitio n, a nd so me ma jo r a ssump tio ns a re use d to a sse ss the imp a c t

tha t ma y p ro ve untrue .

Me dium De te rmina tio n is b a se d o n c o mmo n se nse a nd g e ne ra l kno wle d g e . The a ssumptio ns ma d e ,
whilst ha ving a d e g re e o f unc e rta inty, a re fa irly ro b ust.

Hig h Sub sta ntive supp o rtive d a ta o r e vid e nc e e xists to ve rify the a sse ssme nt.

3.3.2 Asse ssme nt o f c umula tive  imp a c ts

A "c umula tive  imp a c t" is d e fine d  in the  EIA re g ula tio ns, 2014 a s the  'p a st, c urre nt a nd  re a so na b ly fo re se e a b le

future  imp a c t o f a n a c tivity, c o nsid e re d  to g e the r with the  imp a c t o f a c tivitie s a sso c ia te d  with tha t a c tivity,

tha t in itse lf ma y no t b e  sig nific a nt, b ut ma y b e c o me  sig nific a nt whe n a d d e d  to  the  e xisting  a nd  re a so na b ly

fo re se e a b le  imp a c ts e ve ntua ting  fro m simila r o r d ive rse  a c tivitie s’ .

Exa mp le s o f c umula tive  imp a c ts inc lud e  tho se  re sulting  whe re  se ve ra l hyd ro e le c tric  p ro je c ts a re  c o nstruc te d

o r p la nne d  o n the  sa me  rive r o r within the  sa me  wa te rshe d , multip le  o il a nd  g a s p ro je c ts o r mine s a re

d e ve lo p e d  in p ro ximity, o r se ve ra l wind  fa rms a re  c o nstruc te d  o r p la nne d  within the  sa me  flywa y o r re g io n.

In o the r c a se s, c umula tive  imp a c ts o c c ur fro m the  c o mb ine d  e ffe c ts o ve r a g ive n re so urc e  o f a  mix o f

d iffe re nt typ e s o f p ro je c ts, fo r e xa mp le , the  d e ve lo p me nt o f a  mining  site , a c c e ss ro a d s, tra nsmissio n line s,

a nd  o the r a d ja c e nt la nd  use s.

4. LIMMITATIONS & ASSUMPTIONS

In o rd e r to  a p p ly g e ne ra lize d  a nd  o fte n rig id  d e sig n me tho d s o r te c hniq ue s to  na tura l, d yna mic  e nviro nme nts,

a  numb e r o f a ssump tio ns a re  ma d e . Furthe rmo re , a  numb e r o f limita tio ns e xist whe n a sse ssing  suc h c o mp le x

hyd ro lo g ic a l syste ms. The  fo llo wing  c o nstra ints ma y ha ve  a ffe c te d  this a sse ssme nt:

 1-me te r c o nto ur inte rva l d a ta  a nd  Dig ita l Ele va tio n Mo d e ls (DEMs) we re  use d  in the a sse ssme nt.

Ho we ve r, o utsid e  o f the  imme d ia te  stud y a re a , the  5 me te r c o nto urs we re  use d .

 G ive n the  se tting  o f the  site  (so me  e xisting  ind ustrie s) no t a ll lo c a tio ns we re  a c c e ssib le .

 The re  wa s little flo w o ut o f the  syste m. The  c a tc hme nts a re ve ry sma ll a nd  the  wa te rc o urse  a sso c ia te d

with the  site  ha s b e e n histo ric a lly tra nsfo rme d . In a d d itio n, b o re ho le s ne a rb y a re  use d  fo r sma ll sc a le

live sto c k d rinking  a nd  a re  ne g lig ib le .

 It is a ssume d  tha t a ll the sp o il a nd c o nstruc tio n a re a s/ p la nts ha s the  p o te ntia l to  c o nta mina te  surfa c e

wa te r, he nc e  a ll sto rm wa te r infra struc ture  is b a se d  o n the  wo rst c a se  d irty wa te r c a tc hme nt size s.
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5. RESULTS AND DISCUSSION

A d e ta ile d  d e skto p  a sse ssme nt wa s und e rta ke n fo r the  site . This wa s the  p o int o f d e p a rture  fo r the  c a lc ula tio n

o f d e sig n flo o d  vo lume s. The se  a d o p te d  va lue s we re  the n use d  in the  HEC -RAS a nd  HEC -g e o RAS mo d e ls to

ro ute  this flo o d  e ve nt thro ug h the  c ha nne l.

5.1 De sktop Hydrolog ic a l Asse ssme nt

The Ca mp e rd o wn sta tio n (0240073 W) wa s use d in the  hyd ro lo g ic a l a sse ssme nt a s it is lo c a te d  in c lo se

p ro ximity to  the  site  (~3.7 km) a nd  ha s a  re c o rd  tha t is lo ng e r tha n 30 ye a rs. Ad d itio na l g a ug e s we re  use d  to

p a tc h the  missing  d a ta  o f the  ra infa ll re c o rd . The  24-ho ur ra infa ll d e p ths fo r d iffe re nt re turn p e rio d  sto rm e ve nts

a s g ive n b y Smithe rs a nd  Sc hulze  (2003) a t the Ca mp e rd o wn site  is p ro vid e d  in Ta b le 11.

Ad d itio na l a sse ssme nts o f ra infa ll sta tio ns a nd  we irs we re und e rta ke n fo r the  c o ntrib uting  c a tc hme nt a re a .

Ra infa ll sta tio ns we re  c o nsid e re d b a se d  o n the ir p ro ximity to  the  site , a ltitud e  a nd  le ng th/ re lia b ility o f the  d a ta

re c o rd . In simila r ve in, flo w g a ug ing  sta tio ns we re  c o nsid e re d  o nly if g o o d  q ua lity d a ta  with a  re a so na b le

re c o rd  le ng th wa s a va ila b le .

Ta b le 11 Co mp a riso n o f va lue s fro m so me  o f the  ra infa ll sta tio ns tha t we re  a sse sse d  d uring  the  d a ta  a na lysis

Sta tion No. Estima te d MAP (mm) Ye a rs Re lia ble Altitude  (m) Sta tion Na me

0239855 A 715 107 28.4 757 Co smo re

0240361 U 739 5 99.9 826 Umla a s Ro a d  (WW)

0240014 W 691 107 38.6 772 Umla a s Ro a d

0240422 A 643 3 97.4 717 Tsha ni

0240073 W 690 107 73.2 589 Ca mp e rd o wn

Fig ure 7 Lo ng  te rm synthe size d  a nnua l ra infa ll va lue s with the  me a n a nnua l p re c ip ita tio n ind ic a te d  in b lue

5.2 Allowa ble  Abstra c tions a nd Wa te r Re g istra tion

Q ua te rna ry Ca tc hme nt (Q C) site : U20J (Mg e ni). Ac c o rd ing  to  G N 538 (2016), the  G e ne ra l Autho riza tio n

(G A) limits fo r this Q C a re  a s fo llo ws–

 Ab stra c tio n o f surfa c e  wa te r: 2 000 m 3 /  ye a r @ 1 l/ s thro ug ho ut the  ye a r
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 Sto ra g e  o f wa te r: 2 000 m 3

 G ro und wa te r a b stra c tio n: 275 m3/ ha / ye a r (a llo we d  und e r G A).

The se  limits sho w tha t this c a tc hme nt a re a  is so me wha t wa te r limite d  a nd  re stric te d  wa te r use  a p p lie s. 40

000 m3 o f g ro und wa te r c o uld  b e  a b stra c te d  fro m this site  und e r a  G A. This wo uld  b e  c a p p e d  a t 40 000 m3

p e r ye a r.

5.3 Ca tc hme nt

The  Ca mp e rd o wn a re a  surve ye d  ha s so ils d e rive d  fro m Na ta l G ro up  Sa nd sto ne . The se  d e p o sits g ive  rise  to

a b ra sive , fine -g ra ine d , o fte n sha llo w, sa nd y so ils whic h a re  g re y o r b le a c he d  in c o lo ur.

Co nto ur line s (1 me te r) a nd  the  Alo s Pa lsa r 12.5 me te r DEM we re  use d  to  d e rive  the  surfa c e  te rra in (Fig ure 4).

The  so ils a nd  g e o lo g y we re  o b ta ine d  fro m G IS la ye rs o b ta ine d  fro m e The kwini a nd  na tio na l d a ta b a se s a nd

site  sa mp le s. The  site  is situa te d  c lo se  to  the  c a tc hme nt d ivid e  a t the  to p  o f sma ll un-na me d  trib uta rie s. The

ma jo rity o f runo ff fro m the  site  wo uld  flo w to wa rd s the no rth-e a ste rn e xte nt o f the  p ro p e rty. The  site  ha s a

g e ntle slo p e  with und ula ting  te rra in.

This site  is d o mina te d  b y Ng o ng o ni ve ld  (SVs 4, Muc ina  a nd  Ruthe rfo rd , 2006). This o c c urs within the  sub -

e sc a rp me nt sa va nna  b io me . The  d e skto p  a na lysis re ve a le d  tha t the  a re a  is la rg e ly tra nsfo rme d , with the

p o ssib ility fo r so me  fla g g e d  fa una  a nd  flo ra  (e .g . re d  d a ta  sp e c ie s a nd  e nd a ng e re d  wild life ) b e ing  fo und

fro m the  C -p la n, SEA a nd  MINSET d a ta b a se s. Ho we ve r, this d o e s no t ne c e ssa rily me a n tha t ra re  o r

e nd a ng e re d  sp e c ie s will o c c ur in the  a re a  o f inte re st. The  fo llo wing  info rma tio n wa s c o lle c te d  fo r the

ve g e ta tio n unit SVs 4 (Muc ina  & Ruthe rfo rd , 2006; Sc o tt-Sha w & Esc o tt, 2011):

 Und ula ting  p la ins a nd  hilly la nd sc a p e  ma inly a sso c ia te d  with d rie r c o a st hinte rla nd  va lle ys in the  ra in-

sha d o w o f the  ra in-b e a ring  fro nta l we a the r syste ms fro m the  e a st c o a st.

 So ur sp a rse  wiry g ra ssla nd  d o mina te d  b y unp a la ta b le  Ng o ng o ni g ra ss (Aristida  junc ifo rmis) with this mo no -

d o mina nc e  a sso c ia te d  with lo w sp e c ie s d ive rsity.

 In g o o d  c o nd itio n d o mina te d  b y The me da  tria ndra a nd Trista c hya  le uc o thrix.

 Wo o d e d  a re a s a re  fo und  in va lle ys a t lo we r a ltitud e s, whe re  this ve g e ta tio n unit g ra d e s into  Kwa Zulu-

Na ta l Hinte rla nd  Tho rnve ld  a nd  Bisho  Tho rnve ld .

 Te rmita ria  sup p o rt b ush c lump s with Ac a c ia sp e c ie s, Cusso nia  sp ic a ta , Ehre tia  rig ida , G re wia  o c c ide nta lis

a nd Co ddia  rudis.

La rg e  p a tc he s o f a lie n inva d e rs we re  no te d  a s we ll a s sub siste nc e  fa rming , surro und e d  b y ind ustry a nd

infra struc ture .
Ta b le 12 Existing  la nd  c o ve r a re a  fo r the  c o ntrib uting  c a tc hme nt a re a

La nd Cove r
Pre - de ve lopme nt

Are a  (ha )

Pre -

de ve lopme nt

Pe rc e nta ge

Post-

de ve lopme nt

Are a  (ha )

Post-

de ve lopme nt

Pe rc e nta ge

Pro p o se d  Ind ustria l Are a  (CRDC) 0.00 0.00 353.27 11.45

G ra ssla nd  & Wo o d la nd 1828.50 59.27 1561.83 50.62

Existing  Ag ric ulture 59.21 1.92 59.21 1.92

Existing  Ind ustry 269.74 8.74 268.41 8.70

Existing  Mixe d  Use 8.13 0.26 8.13 0.26

Existing  Re sid e ntia l 29.77 0.97 29.77 0.97

Existing  Rura l 357.68 11.59 357.68 11.59

Existing  So c ia l a nd  C ivic 6.96 0.23 6.96 0.23

Op e n Spa c e  /  Co nse rva tio n 147.46 4.78 147.36 4.78

Pro p o se d  Ag ric ulture 0.02 0.00 0.02 0.00

Pro p o se d Ind ustry 326.12 10.57 254.98 8.26

Pro p o se d  La nd fill 35.26 1.14 21.23 0.69

Pro p o se d  Mixe d  Use 1.18 0.04 1.18 0.04

Pro p o se d  Ra ilwa y 0.00 0.00 0.00 0.00

Pro p o se d  Re sid e ntia l 14.53 0.47 14.53 0.47

Pro p o se d  Ro a d 0.00 0.00 0.00 0.00

Pro p o se d  So c ia l a nd Civic 0.53 0.02 0.53 0.02

Tota l 3085.09 100 3085.09 100
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Fig ure 8 Existing  a nd  p ro p o se d  la nd  use  fo r the  c a tc hme nt a re a  o f C RDC

Ca tc hme nt (30.8km2)
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5.4 Input from the Storm Wa te r Ma na g e me nt Pla n (Ka nte y & Te mple r, 2020)

The  Sto rm Wa te r Ma na g e me nt Pla n c o mp ile d  b y K&T(2020) with the  o b je c tive  to  p ro p o se  me tho d s (struc tura l

c o ntro ls) fo r ma na g ing  runo ff flo ws to  p re ve nt d e trime nta l imp a c ts o n re c e iving  wa te rs, c o nsid e ring  b o th

q ua lity a nd  q ua ntity o f sto rmwa te r runo ff. A se rie s o f sto rmwa te r c ha nne ls, he a d wa ll, g a b io n a nd  re no

ma ttre ss struc ture s ha ve  b e e n d e sig ne d  a nd  stra te g ic a lly lo c a te d  to  d ire c t flo w into a tte nua tio n p o nd s

(Fig ure 9).

Fig ure 9 Pro p o se d  sto rmwa te r inte rve ntio n me a sure s fo r the C RDC

5.5 Input from the  Flood Asse ssme nt (Aure c on, 2019)

The  1:50 a nd  1:100 ye a r flo o d  e xte nt wa s d e rive d  using  the Ra tio na l Me tho d  a nd  c o mp a re d  with the

Alte rna tive  Ra tio na l Me tho d . Future  c o nd itio ns, a ssuming  the  ne w d e ve lo p me nt c o mp rise s 50% o f the  a re a .

An a d d itio na l 15% fo r inc re a se  wa s inc lud e d  to  a c c o unt fo r c lima te  c ha ng e  c irc umsta nc e s. The se  find ing s
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we re  the n use d  to  d e te rmine  o the r re le va nt inp ut p a ra me te rs re q uire d  to  c o mp le te  the flo o d  line  mo d e l in

HEC -RAS.

The  re sults sho we d  the  d e ve lo p me nt is o utsid e  o f flo o d  a re a s a nd  thus the  risk o f flo o d ing  o n the  d e ve lo p me nt

is minima l.

Fig ure 10 1:100 ye a r flo o d  e xte nt d e rive d  fo r the  CRDC

5.6 Input from the Wa te rc ourse / Aqua tic Asse ssme nt

The  wa te rc o urse  a sse ssme nt wa s und e rta ke n. The fo llo wing  summa rise d  ke y imp a c ts we re  id e ntifie d .

Pha se  1: Co nstruc tio n Pha se

 Dire c t p hysic a l lo ss o r mo d ific a tio n o f we tla nd  a nd /  o r a q ua tic  ha b ita t a sso c ia te d  with the  o nsite

wa te rc o urse s

 Alte ra tio n o f hyd ro lo g ic a l a nd  g e o mo rp ho lo g ic a l p ro c e sse s (e ro sio n a nd  se d ime nt)

 Imp a c ts to  wa te r q ua lity

 Imp a c ts to  e c o lo g ic a l c o nne c tivity a nd / o r e c o lo g ic a l d isturb a nc e  imp a c ts

Pha se  1: Op e ra tio na l Pha se

 Alte ra tio n o f hyd ro lo g ic a l a nd  g e o mo rp ho lo g ic a l p ro c e sse s (e ro sio n a nd  se d ime nt)

 Imp a c ts to  wa te r q ua lity

 Imp a c ts to  e c o lo g ic a l c o nne c tivity a nd / o r e c o lo g ic a l d isturb a nc e  imp a c ts
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Pha se  2 Co nstruc tio n Pha se

 Dire c t p hysic a l lo ss o r mo d ific a tio n o f we tla nd  a nd /  o r a q ua tic  ha b ita t a sso c ia te d  with the  o nsite

wa te rc o urse s

 Alte ra tio n o f hyd ro lo g ic a l a nd  g e o mo rp ho lo g ic a l p ro c e sse s (e ro sio n a nd  se d ime nt)

 Alte ra tio n o f hyd ro lo g ic a l a nd  g e o mo rp ho lo g ic a l p ro c e sse s (e ro sio n a nd  se d ime nt)

 Imp a c ts to  wa te r q ua lity

 Dire c t p hysic a l lo ss o r mo d ific a tio n o f we tla nd  a nd /  o r a q ua tic  ha b ita t a sso c ia te d  with the  o nsite

wa te rc o urse s

Va rio us mitig a tio n me a sure s we re  p ro p o se d . Tho se  re le va nt to  the  hyd ro lo g ic a l imp a c t we re  inc lud e d  in the

imp a c t a sse ssme nt.

5.7 Impa c t on Upstre a m  a nd Do wnstre a m Use rs

An inve stig a tio n o f the  up stre a m a nd  d o wnstre a m use rs wa s und e rta ke n fo r the  o ve ra ll syste m. C o g nisa nc e

o f p ro p o se d  d e ve lo p me nts wa s a lso  c o nsid e re d , e ve n tho se  tha t wo uld  no t b e  d ire c tly imp a c te d  up o n b ut

c o uld  if tra nsfe rs we re  imp le me nte d . The  site  is lo c a te d  o n the  c a tc hme nt d ivid e  o f thre e  q ua te rna ry

c a tc hme nts (U20J, U20L a nd  U60C). As suc h, the re  a re no upstre a m use rs. The  p ro p o se d  sto rmwa te r d isc ha rg e

p o ints a re  d ire c te d  to wa rd s the  Ste rksp ruit to  the  so uth (trib uta ry o f the  Umla zi rive r) a nd o f the  Mshwa thi

syste m to  the  no rth e a st (trib uta ry o f the  Umng e ni). This syste m ha s a  sig nific a nt a mo unt o f use rs. No

a b stra c tio ns we re  id e ntifie d  c lo se  to  the  site . The  fo llo wing  a b stra c tio ns a nd  d a ms a re  re g iste re d  d o wnstre a m

o f the se  two  syste ms:

Da ms:

o Re g  No . 21192120 – Ina nd a  Da m – 241 700 000m 3 – QC U20L- Mg e ni – De p t o f Wa te r Affa irs

o Re g  No . 21071475 – Sho ng we ni Da m – 3 700 000m 3 – QC U60C - Mla zi – Umg e ni Wa te r

o Re g  No . 21171768 – Ka vc he ll Da m – 25 000m3 – QC U60C - Ste rksp ruit – Be rrima n DE

o Re g  No . 21155786 – Uitko mst & Do o rnrug  Da m – 190 000m3 – QC U60C – Ste rksp ruit trib – Alb e rt G o swe ll

o Re g  No . 21170000 – Uitko mst & Do o rnrug  Da m 1 – 2 500m3 – QC U60C – Ste rksp ruit trib – Trig o ni

o Re g  No . 21170000 – Uitko mst & Do o rnrug  Da m 2 – 2 000m3 – QC U60C – Ste rksp ruit trib – Trig o ni

o Re g  No . 21171802 –Do o rnrug  Da m 1 – 600m 3 – QC U60C – Ste rksp ruit trib – G uthrie  S

o Re g  No . 21179421 – NPC Da m 1 – 5 000m3 – QC U60A – Ste rksp ruit – Ste rksp ruit Ag g re g a te s

o Re g  No . 21179421 – NPC Da m 2 – 8 000m3 – QC U60C – Ste rksp ruit – Ste rksp ruit Ag g re g a te s

Abstra c tions:

o Re g No . 21184870/ 1 – Bo re ho le – 2 000m3 – Ste rksp ruit Ca tc hme nt

o Re g  No . 21179421/ 1 – Bo re ho le – 2 000m3 – Ste rksp ruit Ca tc hme nt

o Re g  No . 21179421/ 2 – Bo re ho le – 2 000m3 – Ste rksp ruit Ca tc hme nt

o Re g  No . 21179421/ 3 – Bo re ho le – 2 000m3 – Ste rksp ruit Ca tc hme nt

G ive n the  c a tc hme nt a na lysis, it is c le a r tha t this syste m is so me wha t stre sse d  a nd  the  hig he st p rio rity wa te r

use rs a re  the  p o ta b le  use rs, the  c o mmunity a nd  the  e nviro nme nt. The  wa te r use  wo uld  no t c ha ng e a s it wo uld

b e  c o nne c te d to  munic ip a l infra struc ture . The q ua ntity o f the ne t disc ha rg e  of wa te r on the  syste m is the

sa me  a s the  pre - de ve lo pme nt sta te . Ho we ve r, the re  is a n inc re a se d  risk o f inc re a se d  sto rm wa te r d isc ha rg e

a ffe c ting  the  d o wnstre a m e nviro nme nts (se d ime nt d isc ha rg e  a nd  c o nta mina nts). This must b e  ma na g e d

thro ug h sto rmwa te r ma na g e me nt.

6. HYDROLOGICAL/ SURFACE WATER IMPACT ASSESSMENT

Within a nd  a ro und the C RDC fo o tp rint, the  e xisting  imp a c ts o n surfa c e  wa te r a nd  re sp e c tive  c a tc hme nt

a re a s inc lud e -

 The  c le a ra nc e  o f na tura l ha b ita t fo r se ttle me nts a nd  a sso c ia te d ro a d s;

 Ha rd e ne d  surfa c e s re sulting  in a  re d uc tio n in infiltra tio n;
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 Po int so urc e  p o llutio n fro m se ttle me nts & ind ustry;

 Co nc e ntra te d  flo w p a ths fro m d ra in o utle ts/ d o ng a s a lo ng  the  ro a d s;

 Histo ric a l mo d ific a tio n o f wa te rc o urse  syste ms fo r a g ric ulture  a nd infra struc ture c o nstruc tio n; a nd

 Va rio us se rvitud e s.

In the  b ro a d e r c a tc hme nt, simila r imp a c ts a re  p re se nt a s no te d  fo r the  site p ro p o se d C RDC p ro je c t.

Ad d itio na l e xisting  imp a c ts o n the g ro und wa te r re so urc e s a nd  re sp e c tive  c a tc hme nt a re a s inc lud e -

 Infra struc ture  d e ve lo p me nt within we tla nd  syste ms (we tla nd  e nc ro a c hme nt) o r rive r b a nks –

le a d ing  to  a  d ire c t lo ss o f we tla nd  syste ms a nd  d e c re a se  in g ro und wa te r re c ha rg e ;

 Exp a nsio n o f to wn a re a s re sulting  in a n inc re a se d  wa te r d e ma nd  a nd  a n inc re a se  in wa te r

p o llutio n;

 Unre g ula te d  b o re ho le s tha t ma y p ut stra in o n the  limite d  g ro und wa te r re so urc e s;

 Litte r a nd  so lid  wa ste  d isp o sa l – d ire c t wa te r p o llutio n; a nd

 Po o r o r a b se nt sa nita tio n – d ire c t wa te r p o llutio n.

6.1 Pote ntia l Impa c ts During Construc tion/ Imple me nta tion

Imp a c ts like ly to  o c c ur d uring  c o nstruc tio n a re  d e sc rib e d  in Se c tio n 6.1.1 to 6.1.3. The se imp a c ts a re  furthe r

a sse sse d  in Ta b le 13.

6.1.1 Inc re a se  in Se d ime nta tio n a nd  Ero sio n

The  c o nstruc tio n a c tivitie s a sso c ia te d  with the ro a d s, b uild ing s, ind ustrie s, se rvitud e s a nd  b a tc hing a re a s re sult

in d isturb a nc e s in the  so ils (e a rth mo ving e q uip me nt, sp o il a re a s, e xc a va tio n e tc .) whic h le a d  to

c o nc e ntra te d  flo w p a ths (e ro sio n) a nd  tra nsp o rt o f se d ime nts d uring  ra infa ll e ve nts.

The sig nific a nc e o f this imp a c t is minor ne g a tive witho ut mitig a tio n a nd minor ne g a tive with mitig a tio n.

The  fo llo wing mitig a tion me a sure s a re  re c o mme nd e d :

o Ma na g e  sto rm wa te r o n site  (the  p o st d e ve lo p me nt d isc ha rg e  sho uld  e q ua l the  p re -d e ve lo p me nt

d isc ha rg e ). This c a n b e  d o ne  thro ug h a tte nua tio n struc ture s b e lo w sig nific a nt imp e rvio us

a re a s/ d isturb e d  a re a s, silt tra p s a nd  wa te r sto ra g e  struc ture s;

o Sto p  a c tivitie s d uring  a nd  imme d ia te ly a fte r ra infa ll e ve nts until a c c umula te d  wa te r ha s d issip a te d

a nd  so ils ha ve  b e c o me  sta b le ;

o Id e ntify a nd  re c tify e ro sio n a re a s imme d ia te ly sho uld  the y o c c ur;

o Pre se rve  to p so il fo r use  in re ha b ilita tio n d uring  a nd  a fte r c o nstruc tio n c o mp le tio n; a nd

o Re ve g e ta te  d isturb e d  a re a s d uring  a nd  a fte r c o nstruc tio n c o mp le tio n to  the  p re -d e ve lo p me nt sta te .

Monitoring is imp o rta nt to  e nsure  tha t the  imp le me nte d  mitig a tio n me a sure s a re  suc c e ssful. The  fo llo wing

mo nito ring  is re q uire d :

o All imp e rvio us a nd  d isturb e d surfa c e s to  b e  mo nito re d  to  e nsure d ra ina g e  is func tio na l a nd  se d ime nts

a re  no t b e ing  tra nsp o rte d  o ff the  site .

o Ensure  a ll c le a n wa te r is d issip a te d  to wa rd s the  na tura l flo w a re a  a nd  a ll d irty wa te r is d ire c te d  to wa rd s

a  c o ntro l struc ture .

o Ensure  no  se d ime nts a re  a llo we d  to  e nte r the na tura l syste m.

6.1.2 Inc re a se  in Surfa c e  Runo ff

The  c o nstruc tio n a c tivitie s a sso c ia te d  with the ro a d s, b uild ing s, ind ustrie s, se rvitud e s a nd  b a tc hing  a re a s re sult

in c o mp a c te d  so il a re a s a nd  lo ss o f ve g e ta tio n. As the  c o nstruc tio n p ha se  p ro g re sse s, the  imp e rvio us surfa c e

a re a  inc re a se s. This re sults in a  re d uc tio n o f infiltra tio n a nd  a n inc re a se  in p o te ntia l flo o d  p e a ks a nd  sto rm

wa te r d isc ha rg e (a lte ra tio n o f flo w p a tte rn).

The sig nific a nc e o f this imp a c t is mode ra te ne g a tive witho ut mitig a tio n a nd minor ne g a tive with mitig a tio n.

The  fo llo wing mitig a tion me a sure s a re  re c o mme nd e d :

o Imp le me nt a n a d e q ua te  sto rm wa te r ma na g e me nt p la n sp e c ific  to  the  c o nstruc tio n p ha se .
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o Te mp o ra ry silt tra p s sho uld  b e  insta lle d  a ro und  sto c kp ile s o r sp o il a re a s. C o nstruc te d  p e rma ne nt a re a s

sho uld  inc lud e a tte nua tio n struc ture s tha t a llo w c le a n wa te r to  infiltra te .

o Sto p  a c tivitie s d uring  a nd  imme d ia te ly a fte r ra infa ll e ve nts until a c c umula te d  wa te r ha s d issip a te d

a nd  so ils ha ve  b e c o me  sta b le .

Monitoring is imp o rta nt to  e nsure  tha t the  imp le me nte d  mitig a tio n me a sure s a re  suc c e ssful. The  fo llo wing

mo nito ring  is re q uire d :

o Ensure  c o mp a c te d  a re a s a re  re ha b ilita te d  a nd  re ve g e ta te d .

o Ensure  a ll c le a n wa te r is a llo we d  to  infiltra te  whe re  p o ssib le .

o Ensure  p e rma ne nt imp e rvio us a re a s ha ve  a tte nua tio n o r flo w d issip a ting  struc ture .

The  inc re a se d  se d ime nta tio n/ e ro sio n a nd  the  inc re a se  in surfa c e  runo ff a re  o ve rla p p ing  imp a c ts. As suc h,

the ir sig nific a nc e  ha s b e e n c o lle c tive ly a sse sse d  in te rms o f lo c a l hyd ro lo g y (Ta b le  14).

6.1.3 Po te ntia l Sp ills Co nta mina ting  Surfa c e  Wa te r

C o nstruc tio n a c tivitie s a sso c ia te d ma c hine ry/ ve hic le s (sp ills), ha nd ling  o f fue ls, c e me nt mixing  a re a s e tc . le a d

to  a d e c re a se  in wa te r q ua lity d ue  to c o nta mina tio n o f surfa c e  wa te r. This c o uld  b e  a t the  time  o f the  sp ill

d ue  to  p ro ximity to  wa te r re so urc e s o r a t a  la te r p e rio d  a fte r a  ra infa ll e ve nt. Ad d itio na lly, sp ills ma y a lte r the

mo ve me nt o f wa te r thro ug h the  so ils (wa te r re p e lle nt sub sta nc e s).

The sig nific a nc e o f this imp a c t is mode ra te  ne g a tive witho ut mitig a tio n a nd minor ne g a tive with mitig a tio n.

This is la rg e ly d ue  to  the  d iffic ulty o f ma na g ing  sp ills sho uld  the y no t b e  p re ve nte d .

The  fo llo wing mitig a tion me a sure s a re  re c o mme nd e d :

o Pro vid e  suita b le  a b lutio n fa c ilitie s fo r c o nstruc tio n wo rke rs with wa ste re mo ve d  fro m the  site  a nd

d isp o se d  o f a t a  suita b le  lo c a tio n;

o Pre ve nt a nd  ma na g e  sp ills;

o Ma na g e  a nd  re mo ve  c o nstruc tio n wa ste  fro m the  site  b e fo re  it a c c umula te s to  a  ha za rd o us le ve l

(p o te ntia l p o int so urc e  p o llutio n a re a s);

o Ensure  a  sp ill ma na g e me nt p la n is in p la c e  a nd  a p p ro p ria te  sp ill ma na g e me nt ma te ria ls a re  a va ila b le

o n site ;

o Ensure  d rip  tra ys a re  use d  und e r ma c hine ry/ e q uip me nt a nd  a ny sto ra g e  o f ha za rd o us c he mic a ls is o n

a  b und e d  a re a ; a nd

o Enviro nme nta lly frie nd ly a lte rna tive s to  c he mic a ls c o mmo nly use d  sho uld  b e  c o nsid e re d .

Monitoring is imp o rta nt to  e nsure  tha t the  imp le me nte d  mitig a tio n me a sure s a re  suc c e ssful. The  fo llo wing

mo nito ring  is re q uire d :

o The  site  sho uld  b e  c o ntinua lly c he c ke d  to  e nsure  ve hic le s a nd  e q uip me nt a re  no t le a king

(p re ve ntio n).

o C o nstruc tio n a re a s sho uld  b e  c o ntinua lly c he c ke d  to  id e ntify sp ill a re a s. Sho uld  a  sp ill b e  id e ntifie d ,

the  sp ill ma na g e me nt p ro c e d ure  sho uld  b e  imp le me nte d .

6.2 Pote ntia l Impa c ts During  Ope ra tion

The  o p e ra tio na l imp a c ts a re  simila r to  the  c o nstruc tio n p ha se  imp a c ts. The  ke y imp a c ts inc lud e  the  inc re a se

in runo ff (d ue  to  inc re a se d  imp e rvio us a re a s) a nd  a  d e c re a se  in wa te r q ua lity (p o te ntia l sp ills/ c o nta mina nts

fro m ma inte na nc e  ve hic le s, infra struc ture  a nd  e q uip me nt). The sig nific a nc e  o f the id e ntifie d  o p e ra tio n

imp a c ts ha s b e e n c la ssifie d  in the  fo rm o f imp a c t ta b le (Ta b le  14) whic h a d d re sse s b o th wa te r q ua lity a nd

q ua ntity. Altho ug h a  re la tive ly lo w ra infa ll a re a , ra infa ll e ve nts e xc e e d ing 170 mm in a  d a y ha ve  o c c urre d

he re . As suc h, the se  e ve nts ne e d  to  b e  a c c o mmo d a te d  to  ma tc h the  p re -d e ve lo p me nt sta te  a nd  e nsure

the  c o ntinue d  hyd ro lo g ic a l p a tte rns.

6.2.1 Inc re a se  in Surfa c e  Runo ff

The o p e ra tio n a c tivitie s a sso c ia te d  with the  a c c e ss ro a d s, ind ustrie s/ b usine sse s a nd  tre a tme nt fa c ilitie s re sult

in imp e rvio us a re a s tha t we re  p re vio usly sp a rse ly ve g e ta te d  na tura l la nd . This re sults in a  re d uc tio n o f

infiltra tio n a nd  a n inc re a se  in p o te ntia l flo o d  p e a ks a nd  sto rm wa te r d isc ha rg e (a lte ra tio n o f flo w p a tte rn).
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The sig nific a nc e o f this imp a c t is minor ne g a tive witho ut mitig a tio n a nd minor ne g a tive with mitig a tio n.

The  fo llo wing mitig a tion me a sure s a re  re c o mme nd e d :

o Ma na g e  sto rm wa te r o n site  (the p o st d e ve lo p me nt d isc ha rg e  sho uld  e q ua l the  p re -d e ve lo p me nt

d isc ha rg e ). This c a n b e  d o ne  thro ug h p e rma ne nt a tte nua tio n struc ture s b e lo w sig nific a nt imp e rvio us

a re a s;

o Build ing s must ha ve  g utte rs a nd  d o wnp ip e s tha t d ire c t ra in wa te r into  sto ra g e  struc ture s tha t re le a se

wa te r o r re c yc le  wa te r o n the  site ;

o Sto rm wa te r sho uld  a llo w fo r c le a n wa te r to  b e  re le a se d  a nd  a llo we d  to  infiltra te ;

o G utte rs a nd  d ra ins sho uld  b e  mo nito re d  to  e nsure  b lo c ka g e s a re  no t p re se nt a nd

se d ime nts/ c o nta mina nts a re  no t p re se nt;

o Re ve g e ta tio n must o c c ur b e lo w the q ua rry a nd  b a tc hing a re a s; a nd

o Stra te g ic  c ut o ff d ra ins must b e  p la c e d  a lo ng  ro a d s.

Monitoring is imp o rta nt to  e nsure  tha t the  imp le me nte d  mitig a tio n me a sure s a re  suc c e ssful. The  fo llo wing

mo nito ring  is re q uire d :

o Ensure  sto rm wa te r struc ture s a re  c le a n a nd  o p e ra tio na l.

o Insp e c t a nd  e nsure  tha t no  e ro sio n o c c urs ne a r a tte nua tio n struc ture s o r c ut o ff d ra ins.

o Insp e c t suc c e ss o f re ve g e ta te d  a re a s.

6.2.2 Po te ntia l Sp ills Co nta mina ting  Surfa c e  Wa te r

Op e ra tio n a c tivitie s inc lud e ve hic le s (sp ills), sto ra g e  o f c he mic a ls a nd  d e te rg e nts whic h ma y le a d  to  a

d e c re a se  in wa te r q ua lity d ue  to c o nta mina tio n o f surfa c e  wa te r. This c o uld  b e  a t the  time  o f the  sp ill d ue  to

p ro ximity to  wa te r re so urc e s o r a t a  la te r p e rio d  a fte r a  ra infa ll e ve nt. Ad d itio na lly, sp ills ma y a lte r the

mo ve me nt o f wa te r thro ug h the  so ils (wa te r re p e lle nt sub sta nc e s).

The sig nific a nc e o f this imp a c t is mode ra te  ne g a tive witho ut mitig a tio n a nd mode ra te  ne g a tive with

mitig a tio n. This is la rg e ly d ue the  fo o tp rint o f the  site .

The  fo llo wing mitig a tion me a sure s a re  re c o mme nd e d :

o Pre ve nt a nd  ma na g e  sp ills;

o Re mo ve  a ny wa ste  fro m the  site  a t a  suita b le  d isp o sa l fa c ility;

o Ensure  a  sp ill ma na g e me nt p la n is in p la c e  a nd  a p p ro p ria te  sp ill ma na g e me nt ma te ria ls a re  a va ila b le

o n site ;

o Ensure c le a ning  ma te ria ls d o  no t g e t d isc ha rg e d  into  the  so il;

o Ensure  ha za rd o us c he mic a ls is o n a  b und e d  a re a  (110 % o f the  sto ra g e  vo lume ); a nd

o Enviro nme nta lly frie nd ly a lte rna tive s to  c he mic a ls c o mmo nly use d  sho uld  b e  c o nsid e re d .

Monitoring is imp o rta nt to  e nsure  tha t the  imp le me nte d  mitig a tio n me a sure s a re  suc c e ssful. The  fo llo wing

mo nito ring  is re q uire d :

o The  site  sho uld  b e  inte rmitte ntly c he c ke d  to  e nsure  se rvic e  ve hic le s a nd  sto ra g e  a re a s a re  no t le a king

(p re ve ntio n).

o Sho uld  a  sp ill b e  id e ntifie d , the  sp ill ma na g e me nt p ro c e d ure  sho uld  b e  imp le me nte d .

o An ECO sho uld  id e ntify, re c o rd  a nd  re p o rt c he mic a ls, sp ills a nd  d isp o sa l o f a ny c he mic a ls o n site .
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Ta b le 13 Pre - a nd  p o st-mitig a tio n imp a c t sig nific a nc e fo r the  p ro p o se d CRDC d e ve lo p me nt
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Pha se  1, 2 & 3 Construc tion

Co nstruc tio n o f ro a ds,

b uild ing s a nd  se rvic e s

Alte ra tio n o f

hyd ro lo g ic a l a nd

g e o mo rp ho lo g ic a l

p ro c e sse s (e ro sio n

a nd  se d ime nt)

Pha se  1, 2 & 3-

Co nstruc tio n

site

4 5 3 5 12 Ne g -60

• Limit the  d ura tio n o f c o nstruc tio n to  re duc e  the  risk o f p ro lo ng e d  se d ime nta tio n

a nd  e ro sio n imp a c ts o c c urring .

• Imp le me nt a nd  a d he re  to  b uffe r zo ne s fo r we tla nd s a nd  rip a ria n a re a s, with

p la nne d  d e ve lo p me nt infra struc ture  to  re ma in o utsid e  o f the  b uffe r zo ne s.

• De ma rc a te  b uffe rs o n the  g ro und  to  a vo id  inc ursio ns into  the se  a re a s.

• Ad d re ss p o te ntia l e ro sio n a nd  se d ime nta tio n risks o n site  thro ug h the

imp le me nta tio n o f Be st Ma na g e me nt Pra c tic e s (BMPs) in e ro sio n a nd  se d ime nt

c o ntro l.

• Re ha b ilita te a ny e ro sio n o r ve g e ta tio n c le a ring  imp a c ts a s so o n a s p ra c tic a lly

p o ssib le  a nd  in a c c o rd a nc e  with a  Re ha b ilita tio n & Ma na g e me nt Pla n.

• Imp le me nt b i-mo nthly a q ua tic  b io mo nito ring  a nd  wa te r q ua lity mo nito ring  d uring

c o nstruc tio n a nd  use  find ing s to  info rm site  ma na g e me nt.

4 5 3 4 12 Ne g -48

Ha rd e ne d / Imp e rvio us

c o nstruc tio n surfa c e s

Inc re a se  in Surfa c e

Runo ff

Pha se  1, 2 & 3-

Co nstruc tio n

site

5 6 4 5 15 Ne g -75

o  Ma na g e  sto rm wa te r o n site  (the  p o st d e ve lo p me nt d isc ha rg e  sho uld  e q ua l the

p re -d e ve lo p me nt d isc ha rg e ). This c a n b e  d o ne  thro ug h a tte nua tio n struc ture s

b e lo w sig nific a nt imp e rvio us a re a s/ d isturb e d  a re a s, silt tra p s a nd  wa te r sto ra g e

struc ture s;

o  Sto p  a c tivitie s d uring  a nd  imme d ia te ly a fte r ra infa ll e ve nts until a c c umula te d

wa te r ha s d issip a te d  a nd  so ils ha ve  b e c o me  sta b le ;

o  Id e ntify a nd  re c tify e ro sio n a re a s imme d ia te ly sho uld  the y o c c ur;

o  Pre se rve  to p so il fo r use  in re ha b ilita tio n d uring  a nd  a fte r c o nstruc tio n c o mp le tio n;

a nd

o  Re ve g e ta te  d isturb e d  a re a s d uring  a nd  a fte r c o nstruc tio n c o mp le tio n to  the  p re -

d e ve lo p me nt sta te .

5 5 4 4 14 Ne g -56

Po te ntia l fo r

Co nta mina tio n fro m

Ma c hine ry a nd  Sto re d

Pe tro -c he mic a ls

Imp a c ts to  wa te r

q ua lity

Pha se  1, 2 & 3-

Co nstruc tio n

site

5 6 4 5 15 Ne g -75

• Ad d re ss p o te ntia l e ro sio n a nd  se d ime nta tio n risks o n site  thro ug h the

imp le me nta tio n o f Be st Ma na g e me nt Pra c tic e s (BMPs) in e ro sio n a nd  se d ime nt

c o ntro l.

• Ad d re ss p o te ntia l sp ill a nd  p o llutio n risks o n site  thro ug h the  imp le me nta tio n o f

Be st Ma na g e me nt Pra c tic e s (BMPs) in sp ill a nd  p o llutio n c o ntro l a nd  ha za rd o us

sub sta nc e s ma na g e me nt.

• Re ha b ilita te  a ny sp ill re la te d  imp a c ts a s so o n a s p ra c tic a lly p o ssib le  in

a c c o rd a nc e  with a n ‘ Aq ua tic  Co nting e nc y Pla n’ .

• Imp le me nt b i-mo nthly a q ua tic  b io mo nito ring and  wa te r q ua lity mo nito ring  d uring

c o nstruc tio n a nd  use  find ing s to  info rm site  ma na g e me nt.

4 6 3 5 13 Ne g -65

Pha se  1, 2 & 3 Ope ra tion

Op e ra tio n o f ind ustrie s,

ro a d s a nd  b usine sse s

Alte ra tio n o f

hyd ro lo g ic a l a nd

g e o mo rp ho lo g ic a l

p ro c e sse s (e ro sio n

a nd  se d ime nt)

Pha se  1, 2 & 3-

Op e ra tio n
4 5 4 5 13 Ne g -65

• Imp le me nt b e st p ra c tic e  sto rmwa te r ma na g e me nt de sig n, inc lud ing  e ro sio n

p ro te c tio n a t o utfa lls a nd  a llo w fo r unimp e d e d  b a se  flo ws a lo ng  wa te rc o urse s.

• Sto rmwa te r a nd  e ne rg y d a mpe ning  syste ms to  b e  de sig ne d  a nd  imp le me nte d  to

d e c re a se s the  risk o f stre a m b a nk e ro sio n.

• Ma inta in sto rm wa te r infra struc ture  a s ne c e ssa ry.

• Imp le me nt a nd  a d he re  to  33m a nd  31m b uffe r zo ne s fo r we tla nd s a nd  rip a ria n

a re a s, re sp e c tive ly.

• We tla nd  re ha b ilita tio n fo c use d  o n re -e sta b lishing  lo w e ne rg y d iffuse  flo w a lo ng

the  syste m, ra the r tha n c o nc e ntra te d  flo w a lo ng  the  c e ntra l d ra in, a s it c urre ntly the

situa tio n.

• Imp le me nt a q ua tic  b io mo nito ring  a nd  wa te r q ua lity mo nito ring  d uring  o pe ra tio n

a nd  use  find ing s to  info rm site  ma na g e me nt.

4 5 3 5 12 Ne g -60

Ha rd e ne d / Imp e rvio us

Surfa c e s (ro o fs, ro a d s e tc .)

Inc re a se  in Surfa c e

Runo ff

Pha se  1, 2 & 3-

Op e ra tio n
5 5 4 6 14 Ne g -84

• An a d e q ua te  sto rm wa te r ma na g e me nt p la n to  b e  d e sig ne d  b y a n a p p ro p ria te

e ng ine e r. He re , the  e ng ine e r sho uld  a c c o unt fo r b o th na tura l run-o ff (tha t whic h

c a n b e  re le a se d  into  the  na tura l la nd sc a pe  with no  d e trime nta l e ffe c t) a nd  e xc e ss

a rtific ia l run-o ff g e ne ra te d  b y the  p ro p o se d  d e ve lo p me nt struc ture s.

• Othe r struc ture s tha t ma y b e  c o nsid e re d  a re  se mi-p e rme a b le  surfa c e s tha t c a n

a b so rb  a rtific ia l run-o ff b ut re le a se s a  c e rta in a mo unt into  the  la nd sc a pe . Ene rg y

d issip a ting  struc ture s c a n a lso  b e  use d .

5 5 4 5 14 Ne g -70
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Op e ra tio na l

Co nta mina tio n fro m

Ind ustrie s, b usine sse s,

ve hic le s e tc .

Wa te r Q ua lity:

Inc re a se  in

c o nta mina te d   runo ff

fro m ha rd e ne d

surfa c e s

Pha se  1, 2 & 3-

Op e ra tio n
6 5 4 5 15 Ne g -75

• Se wa g e  Tre a tme nt Pla nt: imp le me nt b e st p ra c tic e  d e sig n a nd  o p e ra tio n

a c c o rd ing  to  a n a p p ro ve d  ma na g e me nt p la n tha t a c c o unts fo r e xp e c te d

b io lo g ic a l a nd  hyd ra ulic  lo a d s, ma ke s p ro visio n fo r syste m fa ilure s.

• De ve lo p  a  ma inte na nc e  p ro g ra mme  tha t inc lud e s re g ula r insp e c tio ns fo r we a r

a nd  te a r o f me c ha nic a l a nd  e le c tric a l p la nt c o mp o ne nts.

• De ve lo p  a  d isc ha rg e  wa te r q ua lity mo nito ring  p ro g ra mme .

• We tla nd  re ha b ilita tio n fo c use d  o n re -e sta b lishing  lo w e ne rg y d iffuse  flo w a lo ng

the  syste m, ra the r tha n c o nc e ntra te d  flo w a lo ng  the  c e ntra l d ra in, a s it c urre ntly the

situa tio n.

• Imp le me nt b e st p ra c tic e  sto rmwa te r ma na g e me nt de sig n, inc lud ing  e ro sio n

p ro te c tio n a t o utfa lls a nd  a llo w fo r unimp e d e d  b a se  flo ws a lo ng  wa te rc o urse s.

• Ma inta in sto rm wa te r infra struc ture  a s ne c e ssa ry,

• Imp le me nt a nd  a d he re  to  b uffe r zo ne s fo r we tla nd s a nd  rip a ria n a re a s.

• Imp le me nt b i-mo nthly a q ua tic  b io mo nito ring  and  wa te r q ua lity mo nito ring  in

a c c o rd a nc e  with the  ‘ Aq ua tic  Mo nito ring  Pla n’  d uring  c o nstruc tio n a nd  use  find ing s

to  info rm site  ma na g e me nt.

• Ad d re ss p o te ntia l e ro sio n a nd  se d ime nta tio n risks o n site  thro ug h the

imp le me nta tio n o f Be st Ma na g e me nt Pra c tic e s (BMPs) in e ro sio n a nd  se d ime nt

c o ntro l.

• Ad d re ss p o te ntia l sp ill a nd  p o llutio n risks o n site  thro ug h the  imp le me nta tio n o f

Be st Ma na g e me nt Pra c tic e s (BMPs) in sp ill a nd  p o llutio n c o ntro l a nd  ha za rd o us

sub sta nc e s ma na g e me nt.

• Re ha b ilita te  we tla nd s, rip a ria n a re a s, a nd  b uffe r zo ne s a nd  in a c c o rd a nc e  with a

‘ We tla nd  Re ha b ilita tio n & Ma na g e me nt Pla n’

5 5 4 5 14 Ne g -70

No Go Alte rna tive

No  d e ve lo p me nt o f the

la nd
N/ A 1 3 3 3 7 Ne g -21

 Imp a c t a c c rue d  d ue  to  the d e ve lo p me nt no t p ro c e e d ing .

 The  na tura l e nviro nme nt wo uld  sub se q ue ntly no t c ha ng e unde r its c urre nt

ma na g e me nt.

 Pre -e xisting  imp a c ts wo uld  c o ntinue  with a  slig ht p ro je c te d  inc re a se  in

imp a c ts d ue  to  surro und ing  se ttle me nts.

 Due to fina nc ia l c o nstra ints, la nd o wne rs ma y no t b e  a b le  to  se c ure  the  la nd

le a d ing  to  ille g a l e xc a va tio n, g ra zing  a nd  litte ring .

1 4 3 4 8 Po s 32

Cumula tive  Impa c t

Co mb ine d  Imp a c t

Hyd ro lo g ic a l imp a c t

c o mb ine d  with

ne a rb y

d e ve lo p me nts

Pha se  1, 2 & 3-

Op e ra tio n
5 6 3 6 14 Ne g -84

 Ac c umula te d  sto rmwa te r inc re a se  d ue  to  the  c o mb ine d  imp e rvio us na ture

re q uiring  d e ta ile d  SWMPs

 Sha re  c o nstruc tio n a c c e ss ro a d s

 Utilize  the  sa me  sp o il a re a s

 Utilize  wa te r e ffic ie ntly

 Cre a te  ‘ g re e n’  a re a s

2 6 3 6 11 Ne g -66
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6.3 Pote ntia l Cumula tive  Impa c ts

In re la tio n to  a n a c tivity, c umula tive  imp a c t “ me a ns the  p a st, c urre nt a nd  re a so na b ly fo re se e a b le  future

imp a c t o f a n a c tivity, c o nsid e re d  to g e the r with the  imp a c t o f a c tivitie s a sso c ia te d  with tha t a c tivity, tha t in

itse lf ma y no t b e  sig nific a nt, b ut ma y b e  sig nific a nt whe n a d d e d  to  the  e xisting  a nd  re a so na b ly fo re se e a b le

imp a c ts e ve ntua ting  fro m simila r o r d ive rse  a c tivitie s”  (NEMA EIA Re g  G N R982 o f 2014). It is imp o rta nt to

c o nsid e r the  b ig g e r p ic ture  whe re  nume ro us sma ll imp a c ts c a n le a d  to  g re a te r c umula tive  imp a c ts.

The re  a re  q ua rrie s ne a rb y tha t a re to  b e  use d fo r the  N3 up g ra d e . Ho we ve r, the se  q ua rrie s ha ve  b e e n

stra te g ic a lly lo c a te d  c lo se  to  the N3 a nd  will b e  c lo se d  o nc e  the  N3 up g ra d e  is c o mp le te d . The  ne a rb y

d e ve lo p me nts a re  liste d  in Ta b le  14. Due  to  the se  ne a rb y d e ve lo p me nts a nd  the  p ro p o se d  la rg e  fo o tp rint o f

the  CRDC , the  c o mb ine d  c umula tive  imp a c t o n wa te rc o urse s ha ve  a mo de ra te  ne g a tive .

The  re c o mme nd e d  mitig a tio n me a sure s a re  a lig ne d  with the id e ntifie d  c o nstruc tio n a nd  o p e ra tio n imp a c ts.

Ke y mitig a tio n me a sure s wo uld  b e  to  minimize  Sto rmwa te r runo ff, sha re  c o nstruc tio n a c c e ss ro a d s, utilize  the

sa me  sp o il a re a s a nd  utilize  wa te r e ffic ie ntly.

Ta b le 14 List o f p ro je c ts ne a r the  p ro p o se d  CRDC d e ve lo p me nt site

NEAS

numbe

r

Provinc

ia l Re f.

Numbe

r

Proje c t title Proje c t De sc ription Sta tus

KZN/ EIA

/ 000160

2/ 2021

DM/ 002

1/ 2021

De c o mmissio ning  o f the  fa c ilitie s At

G o swe ll De ve lo p me nts (Pty) Ltd  lo c a te d

in Ca to  Rid g e , e The kwini Me tro p o lita n

Munic ipa lity, KZN

G o swe ll De ve lo p me nts (Pty) Ltd  a re  p ro p o sing  to

d e c o mmissio n its fa c ility fo r the  re c yc ling  o f

a luminium whic h wa s e sta b lishe d  a t the  G o swe ll

De ve lo pme nts wa ste

p ro c e ssing  site  in Ca to  Rid g e  within the  e The kwini

Me tro p o lita n Munic ipa lity.

Autho rise d

KZN/ EIA

/ 000154

5/ 2021

DM/ 000

9/ 2021

Pro p o se d  le ve lling  o f 18.7ha  o f virg in la nd

fo r Ind ustria l p urpo se s, lo c a te d  o n p o rtio n

34 o f Uitko mst a nd  Do o rnrug  no . 852,

Ca to  Rid g e , Kwa Zulu-Na ta l (Pha se  two )

Pro p o se d le ve lling  o f 18.7ha  o f virg in la nd fo r

Ind ustria l p urp o se s, lo c a te d  o n p o rtio n 34 o f

Uitko mst a nd  Do o rnrug  no . 852, Ca to  Rid g e ,

Kwa Zulu-Na ta l (Pha se  two )

Autho rise d

KZN/ EIA

/ 000165

0/ 2021

DM/ 003

0/ 2021

Ba sic  Asse ssme nt Pro c e ss fo r the

p ro p o se d le ve lling  o f 16.7 o f virg in la nd  fo r

ind ustria l p urp o se s, lo c a te d  o n p o rtio n 34,

p o rtio n 45, p o rtio n 46, p o rtio n 293 a nd

p o rtio n 298 o f Uitko mst a nd  Do o rnrug  No .

852, Ca to  Rid g e , e The kwini Munic ip a lity,

KZN

le ve lling  o f 16.7 o f virg in la nd  fo r ind ustria l

p urp o se s, lo c a te d  o n p o rtio n 34, p o rtio n 45,

p o rtio n 46, p o rtio n 293 a nd  p o rtio n 298 o f Uitko mst

a nd  Do o rnrug  No . 852, Ca to  Rid g e . The

re a lig nme nt a nd  re la xa tio n o f a  p o rtio n o f re m o f

p o rtio n 34 o f Uitko mst a nd  Do o rnrug  No . 859

Curre nt

N/ A

DM/ S24

G/ 0001/

2018

Ca to  Rid g e  c re ma to rium
Po rtio n 8 o f 50, Ca to  Rid g e , within the  e The kwini

Munic ipa lity
Fina lize d

N/ A
DM/ 006

7/ 2013

Co nstruc tio n o f wa re ho using  fo r Lo ug a t

Pro p e rtie s

The  re ma ind e r o f Po rtio n 30 o f Fa rm Uitko mst a nd

Dro o nrug , No  862, lo c a te d  within the  e The kwini

Munic ipa lity

Fina lize d

N/ A N/ A N3 Up g ra d e  & Qua rrie s
Bla sting  o f q ua rrie s in the  a re a  a nd  e xp a nsio n o f

the  N3 to  a  5 la ne  ro a d
Curre nt

6.4 No- Go Alte rna tive

The  No -G o  Op tio n, sho uld  the  Ca to  Rid g e  La nd  De ve lo p me nt a nd  Re le a se  Pro je c t no t p ro c e e d , wo uld  b e

tha t CRDC wo uld no t p ursue  a ny d e ve lo p me nt o f the  la nd . The  site  will re ma in in the  o wne rship  o f CRDC/

Assma ng  a nd  the  sta tus q uo will b e  re ta ine d  fo r the  site .

Fo r p urp o se s o f c o mp a ra tive  a sse ssme nt in te rms o f the  EIA, a  like ly wo rst-c a se  sc e na rio  a p p ro a c h fo r the  no -

g o  o p tio n is c o nsid e re d  a nd  c o mp a re d  with the  imp a c t a sse ssme nt fo r the  wo rst-c a se  sc e na rio  p re fe rre d

d e ve lo p me nt a lte rna tive  fo r c o nsiste nc y. Extra p o la ting  the  e xisting  la nd  use  p ra c tic e s und e r a  no -g o

d e ve lo p me nt o p tio n, it is re a so na b le  to  a ssume  tha t inc ursio ns o nto  the  p ro p e rty fo r ille g a l sa nd  mining , wa ste

d ump ing , g ra zing  (inc lud ing  b urning ) a nd  info rma l se ttle me nts wo uld  c o ntinue . This is a lre a d y visib le  within

so me  p a rts o f the  stud y a re a . The  la nd o wne r wo uld  c o ntinue  to  ma na g e  the  a re a s to g e the r with la w

e nfo rc e me nt to  the  e xte nt re a so na b le . Ho we ve r, histo ric a l imp a c ts a nd  in the  a b se nc e  o f a d d itio na l inc o me

to  fa c ilita te  a n inte nsifie d  ma na g e me nt a p p ro a c h to  the  la nd , it wo uld  b e  re a so na b le  to  a ssume  tha t the se
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imp a c ts wo uld  c o ntinue  a nd  p o ssib ly e sc a la te  a s the  surro und ing  rura l c o mmunitie s c o ntinue  to  e xp a nd  a nd

d e nsify, c re a ting  inc re a sing  d e ma nd  fo r la nd a nd  re so urc e s.

6.5 Impa c ts a ssoc ia te d with Clima te  Cha ng e  Proje c tions

The  fo llo wing  p o te ntia l imp a c ts ma y a rise  a s a  re sult o f c lima tic  c ha ng e s in the  future , whic h wo uld  p o ssib ly

a ffe c t the C RDC d ra ina g e  a re a s a nd  surro und ing  e nviro nme nt:

 Inc re a se  in e xtre me  we a the r e ve nts suc h a s p o we rful ra in/ thund e rsto rms, stro ng  wind s, inte nse  he a t

wa ve s, se ve re  c o ld ne ss a nd  inc re a se d  lig htning  strike s.

 This wo uld  like ly c a use  flo o d ing  within the  wa te rc o urse s, whic h c o uld d a ma g e  the  surro und ing

e nviro nme nt.

 The  risk o f c o nta mina tio n o f wa te rc o urse s wo uld  inc re a se  d ue  to  sig nific a ntly g re a te r vo lume s o f

runo ff, whic h ma y le a d  to  d ise a se  o utb re a ks a nd  huma n he a lth p ro b le ms.

 Alie n ve g e ta tio n use s mo re  wa te r tha n ind ig e no us ve g e ta tio n, the re fo re  re d uc ing  na tura l wa te r

sup p lie s /  c ho king  na tura l wa te rc o urse s. Alie n p la nts ha ve  the  a b ility to  o ve rp o we r ind ig e no us

ve g e ta tio n a nd  b e c o ming  o ve rg ro wn within rive rs a nd  stre a ms.

7. CONCLUSION

This re p o rt d e ta ils the  hyd ro lo g ic a l imp a c t o f the  p ro p o se d Ca to  Rid g e  De ve lo p me nt Co mp a ny Ltd . A

d e ta ile d  d e skto p  hyd ro lo g ic a l inve stig a tio n wa s und e rta ke n. Inp ut fro m the  we tla nd  a sse ssme nt, sto rm wa te r

ma na g e me nt p la n a nd  flo o d  a sse ssme nt wa s use d  to g uid e  the  imp a c t sig nific a nc e  a sse ssme nt.

The  find ing s a nd  re c o mme nd a tio ns a re :

1. The  ne a rb y wa te rc o urse s a re  in a  mo d ifie d  c o nd itio n d ue  to  sig nific a nt histo ric a l e nc ro a c hme nt a nd

wo o d y inva sio n.

2. The  p ro p o se d  site  is lo c a te d  o utsid e  o f the 1:100 ye a r flo o d  e ve nt.

3. The  sig nific a nc e  o f the  imp a c t o f the  p ro p o se d  d e ve lo p me nt o n wa te r q ua lity is mo d e ra te  d uring

b o th the  c o nstruc tio n a nd  o p e ra tio n p ha se s.

4. The  sig nific a nc e  o f the  imp a c t o f the  p ro p o se d  d e ve lo p me nt o n surfa c e  runo ff is mo d e ra te  d uring

b o th the  c o nstruc tio n a nd  o p e ra tio n p ha se s b ut c a n b e  c o nsid e re d  to  b e  mino r if

inte rve ntio n/ mitig a tio n me a sure s a re  a d o p te d .

5. The  sig nific a nc e  o f the  imp a c t o f the  p ro p o se d  d e ve lo p me nt o n lo c a l hyd ro lo g y is mino r d uring  b o th

the  c o nstruc tio n a nd  o p e ra tio n p ha se s.

6. Stric t a d he re nc e  to  b e st p ra c tic e  g uid e line s, sp ill ma na g e me nt a nd  e ro sio n c o ntro l must b e

thro ug ho ut o p e ra tio n o f the  d e ve lo p me nt.

7. Re g ula r ma inte na nc e  o f c ulve rts must b e  und e rta ke n to  e nsure  tha t the flo o d  risk is no t inc re a se d  d ue

to  b lo c ka g e s b y d e b ris.

8. Sto rmwa te r inte rve ntio ns ha ve  b e e n re c o mme nd e d  b a se d  o n c a lc ula te d  p e a k d isc ha rg e .

Thro ug h this hyd ro lo g ic a l imp a c t a sse ssme nt, Na ture Sta mp  (PTY) Ltd . Ha s d e te rmine d  tha t no  fa ta l fla ws e xist

fro m a  hyd ro lo g ic a l p e rsp e c tive . This is la rg e ly d ue  to  the  e xisting  sta te  o f the  site  a nd  its surro und ing  a re a , its

p o sitio n in the  c a tc hme nt, its p ro je c te d  sta te  if no t d e ve lo p e d  a nd  the  a ssume d  p ro p o se d  inte rve ntio n

me a sure s. Sho uld  the  re c o mme nd e d  mitig a tio n me a sure s b e  e ffe c tive ly imp le me nte d  a nd  sto rmwa te r

infra struc ture  ma inta ine d  a nd  ma na g e d , the  sp e c ia list find s no  g ro und s to  withho ld  the  e nviro nme nta l

a utho risa tio n.
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ANNEXURE A De sig n Ra infa ll

De sig n Ra infa ll in So uth Afric a : Ve r 3 (July 2012)

Use r se le c tio n ha s the  fo llo wing  c rite ria :

Co o rd ina te s: La titud e : 29 d e g re e s 42 minute s;  Lo ng itude : 30 d e g re e ss 30 minute s

Dura tio ns re q ue ste d : 30 m, 24 h, 1 d

Re turn Pe rio d s re q ue ste d : 2 yr, 5 yr, 10 yr, 20 yr, 50 yr, 100 yr, 200 yr

Blo c k Size  re q ue ste d : 0 minute s

Da ta  e xtra c te d  fro m Da ily Ra infa ll Estima te  Da ta b a se  File

The  six c lo se st sta tio ns a re  liste d

Sta tio n Na me                 SAWS      Dista nc e   Re c o rd   La titud e  Lo ng itud e   MAP Altitud e  Dura tio n   Re turn Pe rio d  (ye a rs)

Numb e r        (km) (Ye a rs)  (°)  (')  (°)  (') (mm)      (m)  (m/ h/ d )        2       2L       2U        5       5L       5U 10

10L      10U       20      20L      20U       50      50L      50U 100     100L     100U      200     200L     200U

UMLAAS ROAD                 0240014_W      4.0      46   29   44   30   31  753      790      1 d      49.4     48.7     49.9 72.0     71.1

72.4     90.9     89.1     92.5    112.6    108.6    116.6    147.3    139.5    157.4    179.0    168.0    196.7    216.5    200.5    244.7

COSMOORE, CATO RIDG E        0239855_A      5.7      33   29   45   30   29  769      777      1 d      60.2     59.3     60.7 87.6

86.6     88.2    110.6    108.5 112.7    137.1    132.2    142.0    179.3    169.9    191.7    217.9    204.6    239.5    263.6    244.2

298.0

CAMPERDOWN                  0240073_W      5.7      85   29   43   30   33  714      600      1 d      54.3     53.5     54.8 79.1     78.1

79.6     99.8     97.9    101.6    123.7    119.3    128.1    161.7    153.3    172.9    196.5    184.5    216.0    237.8 220.2    268.8

MEYER  IFJ CAMPERDOWN       0240077_P     10.5      36   29   47   30   33  738      598      1 d      49.2 48.4     49.6     71.6

70.8     72.1     90.4     88.7     92.0    112.0    108.0    116.0    146.5    138.8    156.6    178.0    167.2    195.7 215.4    199.5

243.5

UKULING A AG R RES STA        0239700_A     11.4      33   29   40   30   24  714 866      1 d      54.1     53.3     54.6     78.8     77.8

79.3     99.4     97.5    101.2    123.2    118.8    127.6    161.1    152.7    172.3    195.8    183.8    215.2    236.9 219.4    267.8

KILLARNEY ISLES             0240078_W     12.1 49   29   48   30   33  648      614      1 d      47.8     47.1     48.2     69.6     68.7

70.0     87.8     86.2     89.4    108.9    105.0    112.7    142.3    134.9    152.2    173.0    162.4    190.1    209.3 193.8    236.6

G rid d e d va lue s o f a ll p o ints within the  sp e c ifie d  b lo c k

La titud e  Lo ng itud e   MAP Altitud e  Dura tio n   Re turn Pe rio d  (ye a rs)

(°)  (')  (°)  (') (mm)      (m)  (m/ h/ d )        2       2L       2U        5       5L       5U       10      10L      10U 20      20L      20U       50

50L      50U      100     100L     100U      200     200L     200U

29   42   30   30 764      762     30 m     22.7     16.9     28.6     33.1     24.7     41.5     41.8     31.0     53.0     51.8     37.7 66.8

67.8     48.5     90.1     82.4     58.4    112.6     99.7     69.7    140.1

24 h 62.7     52.5     72.8     91.3     76.7    105.7    115.3     96.1    135.0    142.8    117.1    170.1    186.8

150.5    229.7    227.0    181.2    286.9    274.7    216.2    357.0

1 d      53.2     44.5     61.7     77.5     65.0     89.6     97.8     81.5    114.5    121.2     99.3    144.3    158.4

127.6    194.8    192.6    153.7    243.4    233.0    183.4    302.8
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ANNEXURE B Storm Wa te r Mitig a tion Me a sure s (Ka nte y & Te mple r)

Ite m Re c omm e nda tions

Gra ding  of the  site

To  a vo id  the  fo rma tio n o f p re fe re ntia l sto rmwa te r flo w p a ths a nd  a sso c ia te d  p o int so urc e  e ro sio n/  sc o uring  the  e ntire  site  must b e  g ra d e d /

slo p e d  to e nc o ura g e  sha llo w d iffuse  she e t flo w to wa rd s sto rmwa te r c o lle c tio n a nd  c o nve ya nc e  syste ms.

All sto rmwa te r ma na g e me nt infra struc ture /  syste ms inc lud ing  c o lle c tio n, d e te ntio n, a tte nua tio n, c o nve ya nc e  a nd  o utle t struc ture s must b e

lo c a te d  o utsid e  o f d e line a te d  wa te rc o urse s a nd  the ir re sp e c tive  b uffe r zo ne s with so me  a llo wa nc e  fo r o utle t pro te c tio n/  a rmo uring  within b uffe rs

whe re  this is no t p ra c tic a lly fe a sib le .

Sourc e  c ontrols &

Ra inwa te r ha rve sting

Sto rmwa te r sho uld  b e  ha rve ste d  o nsite  fro m ro o fe d surfa c e s thus re d uc ing  the  q ua ntity (vo lume ) o f wa te r re c e ive d  b y d o wnstre a m wa te r

re so urc e s a s surfa c e  flo w. This wa te r is to  b e  use d  o nsite  fo r no n-p o ta b le  a p p lic a tio ns o r ma d e  a va ila b le  to  la nd o wne rs /  c o mmunitie s fo r

irrig a tio n o r o the r no n-p o ta b le  use s.

The  use  o f ha rd e ne d  surfa c e s o n the  p ro p e rty will b e  ke p t to  a  minimum a s fa r a s po ssib le  to  e nc o ura g e  infiltra tio n a nd  re d uc e  runo ff c a pa c ity.

Ca r p a rks fo r e xa mp le  c o uld  b e  g ra ve l o r a no the r se mi-p e rme a b le  ma te ria l (p e rme a b le  p a ving , p o ro us b ric ks/ b lo c ks) ra the r tha n imp e rme a b le

a sp ha lt o r c o nc re te .

Loc a l c ontrols a nd

stormwa te r c onve ya nc e

Use  a  c o mb ina tio n o f o p e n, g ra ss-line d  c ha nne ls/ swa le s a nd  sto ne -fille d  infiltra tio n d itc he s ra the r tha n simp ly re lying  o n und e rg ro und  p ip e d

syste ms o r c o nc re te  V-d ra ins. This will e nc o ura g e  infiltra tio n a c ro ss the  site , p ro vid e  fo r the  filtra tio n a nd  re mo va l o f p o lluta nts a nd  p ro vid e  fo r

so me  d e g re e  o f flo w a tte nua tio n b y re d uc ing  the  e ne rg y a nd  ve lo c ity o f sto rm wa te r flo ws thro ug h inc re a se d  ro ug hne ss whe n c o mp a re d  with

p ip e s a nd  c o nc re te  V-d ra ins

Fo r p a rking  lo ts a nd  d rive wa ys - g a rd e n b e d s (la nd sc a p e d  a re a s) a nd  sto rmwa te r c o nve ya nc e  c ha nne ls, the  use  o f c o nc a ve  o p e n-line d  swa le s

o r b io -re te ntio n a re a s sho uld  b e  use d  to  re c e ive  a nd  c o nve y sto rmwa te r. Fo r the se  a re a s no  c urb s o r sp a c e d  c urb s a re  re c o mme nd e d  so  wa te r

c a n mo ve  fre e ly fro m ha rd e ne d  surfa c e s into  the  swa le s o r b io -re te ntio n a re a s.

Eq ua lly, if flo we r/ p la nt b e d s a re  to  b e  e sta b lishe d  a d ja c e nt to  p a ve d  surfa c e s, the n the se  sho uld b e  d e sig ne d  to  re c e ive  sto rmwa te r fro m

ha rd e ne d  surfa c e s a nd  sho uld  b e  p la nte d  with ro b ust ind ig e no us sp e c ie s tha t c o ntrib ute  to  sto rmwa te r ma na g e me nt o b je c tive s.

Ro a d  runo ff will ne e d  to  b e  ma na g e d  thro ug h use  o f g ra sse d  swa le s o r g ra sse d d ra ina g e  tre nc he s running  p a ra lle l a lo ng  the  ro a d  o n the

d o wnslo p e  sid e  o f the  a c c e ss ro a d . G ra sse d  swa le s/ d ra ina g e  d itc he s/ tre nc he s will inte rc e p t runo ff a nd  p ro mo te  sto rmwa te r infiltra tio n thus

re d uc ing  surfa c e  runo ff vo lume s a nd  ve lo c itie s d o wnslo p e . Alte rna tive ly, nume ro us mitre  d ra ins c a n b e  c o nstruc te d  to  d issip a te  wa te r in sma ll

q ua ntitie s a nd  lo w ve lo c itie s.

Bio -re te ntio n me tho d s d o  no t o nly a d d re ss flo w vo lume  a nd  ve lo c ity issue s b ut a re  a n e ffe c tive  me a ns o f re mo ving  susp e nd e d  so lid s, he a vy

me ta ls, hyd ro c a rb o ns, o rg a nic  c o mp o und s, a nd  d isso lve d  nutrie nts fro m sto rmwa te r. Ima g e s 1 a nd  2, b e lo w, p ro vid e  a  visua l e xa mp le o f the

typ e  o f b io -re te ntio n swa le s b e ing  re c o mme nd e d 7.

Stormwa te r outle ts

Sto rmwa te r d isc ha rg e  o utle ts a re  to  b e  use d  to e nsure  tha t the  e ro sive  e ne rg y o f surfa c e  run-o ff is d issip a te d , a nd  se d ime nt susp e nd e d  in the  run-

o ff is tra p p e d  b e fo re  e nte ring  a q ua tic  e c o syste ms. With re g a rd s to  the se  o utle ts, the  fo llo wing  e nviro nme nta lly re sp o nsib le  sto rm wa te r

d isc ha rg e / o utle t d e sig n c o nsid e ra tio ns sho uld  b e  c o nsid e re d :

A se rie s o f sma lle r sto rmwa te r o utle ts is re c o mme nd e d  o ve r a  fe w la rg e  o utle ts. The  sto rmwa te r o utle ts must b e  c o nstruc te d  a t re g ula r inte rva ls to

sp re a d  o ut surfa c e  flo w a nd  a vo id  flo w c o nc e ntra tio n.

All o utle ts must b e  d e sig ne d  to  d issip a te  the  e ne rg y o f o utg o ing  flo ws to  re d uc e  p o int so urc e  sc o uring  a nd  e ro sio n risks. In this re g a rd , a d e q ua te ly

size d  c o nc re te  stilling  b a sins/ sump s must b e  insta lle d  a t a ll o utle ts a nd  flo w fro m the se stilling  b a sins must fa ll o nto  suita b ly d e sig ne d  g a b io n re no -

ma ttre sse s with wing  wa lls. The  re no -ma ttre sse s must e xte nd  a n a p p ro p ria te  d ista nc e  d o wnslo p e  to  e nsure  tha t e ro sio n risks a re  minimise d .
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Ap p ro p ria te  a rmo uring  (e .g . re no -ma ttre sse s o r ro c k p a c ks) d o wnstre a m/ d o wnslo p e  o f d isc ha rg e  p o ints is e sse ntia l to  a vo id  sc o uring  a nd

se d ime nta tio n. This a p p lie s to  d isc ha rg e  p o ints in te rre stria l a nd  a q ua tic  e c o syste ms a nd  is o f imp o rta nc e  d ue  to  the  sa nd y e ro d ib le  na ture  o f the

so ils in the  stud y a re a .

The  o utle t re no -ma ttre sse s must b e  e sta b lishe d  to  re fle c t the  na tura l slo p e  o f the  surfa c e  it is c o nstruc te d  o n a nd  a re  to  b e  lo c a te d  a t the na tura l

g ro und -le ve l.

The  o utle ts a nd  a sso c ia te d  o utle t p ro te c tio n struc ture s sho uld  b e  a lig ne d  p a ra lle l to  c o nto urs whe re ve r p o ssib le  to  re d uc e  the  g ra d ie nt o f

o utflo ws a nd  re ma in o utsid e  o f we tla nd , rive r a nd  the ir b uffe rs.

Stormwa te r a tte nua tion

struc ture s

Sto rmwa te r a tte nua tio n struc ture s sho uld  b e  d e sig ne d  to  a llo w fo r the  ma inte na nc e  o f b a se  flo w.

The  o utle ts o f sto rmwa te r a tte nua tio n struc ture s sho uld  b e  a sso c ia te d  with a p p ro p ria te  e ro sio n p ro te c tio n me a sure s.

A se rie s o f sma ll o utle ts fro m a tte nua tio n struc ture s is pre fe rre d  to  a  sing le  la rg e  o utle t.

Inle t prote c tion
Me a sure s to  c a pture  so lid  wa ste  a nd  d e b ris e ntra ine d  in sto rmwa te r e nte ring  the  sto rmwa te r ma na g e me nt syste m (inle t p ro te c tio n d e vic e s) will

b e  inc o rp o ra te d  into  the  d e sig n o f the  syste m a nd  c o uld  inc lud e  the  use  o f e ithe r c urb  inle t/ inle t d ra in g ra te s a nd / o r d e b ris b a ske ts/ b a g s.

Ma na g e m e nt of ‘dirty

wa te r’
The  re c yc ling / re use  o f d irty wa te r is p ro mo te d ; a lte rna tive ly, this wa te r will ne e d  to  b e  d ire c te d  into  the  se we r syste m.

Inte rnal Road De sign Re c omme ndations

A. Roa d Stormwa te r

Ma na g e m e nt

Re c omm e nda tions

Ke y d e sig n c o nsid e ra tio ns fo r the  ma na g e me nt o f sto rmwa te r a nd  e ro sio n linke d  with ro a d  d e ve lo p me nt ha ve  b e e n inc lud e d  b e lo w:

Me a sure s must b e  imp le me nte d  to  d istrib ute  sto rm wa te r a s e ve nly a s p o ssib le  to  a vo id  p o int so urc e s o f d isc ha rg e  d ire c tly into  wa te rc o urse s.

The  lo c a tio n a nd  d e sig n o f ro a d  d ra ina g e  a nd  d isc ha rg e  p o ints sha ll b e  d o ne  in a  ma nne r tha t minimise s p e a k d isc ha rg e  to  d o wnstre a m a q ua tic

re so urc e s b y c o nside ring  the  fo llo wing :

De c re a sing  vo lume  o f wa te r re a c hing  we tla nd s a s surfa c e  flo w b y e nc o ura g ing  infiltra tio n; a nd

De c re a sing  ve lo c ity o f flo ws e nte ring  a q ua tic  re so urc e s (e ithe r thro ug h struc tura l o r ve g e ta tive  me a ns).

To  re d uc e  the  vo lume  a nd  ve lo c ity o f sto rmwa te r runo ff re c e ive d  b y wa te rc o urse s, ro a d  runo ff sho uld  b e  re mo ve d  fro m ro a d s via  ro a d  d ra ina g e

infra struc ture  c o nstruc te d  a t re g ula r inte rva ls a t the  a p p ro a c h to  wa te rc o urse  c ro ssing s to  a vo id  p o int so urc e  sc o uring  a t the  o utle ts.

Whe re ve r p o ssib le , a ll o utle ts must b e  lo c a te d o utsid e  o f the  d e line a te d  wa te rc o urse s (we tla nd s/ rive r).

Whe n d e sig ning  sto rmwa te r o utle ts, ma ny sma ll o utle t d isc ha rg e s must b e  fa vo ure d  o ve r a  fe w la rg e  o utle ts to  re d uc e  o utle t flo w vo lume s a nd

ve lo c itie s.

All o utle ts must ha ve  a d e q ua te ly d e sig ne d  e ro sio n p ro te c tio n a nd  e ne rg y d issip a tio n me a sure s (e .g ., Re no -ma ttre sse s, sto ne -p itc hing ) suita b le  to

re d uc e  a ntic ip a te d  d isc ha rg e  ve lo c itie s to  le ve ls tha t d o  no t p o se  a n e ro sio n risk.

Armo uring  (e .g ., re no -ma ttre sse s with ve tive r b a nd s) must b e  insta lle d  b e lo w a ll sto rm wa te r o utle ts p rio r to  flo ws e nte ring  d o wnstre a m

wa te rc o urse s.

Whe re ve r p o ssib le , ve g e ta te d  swa le s/ sid e  d ra ins sho uld  b e  sp e c ifie d  ra the r tha n c o nc re te  line d  d ra ina g e  c ha nne ls (e .g ., c o nc re te  V-d ra ins).

Ve g e ta te d  swa le s/ sid e d ra ins sho uld  b e  we ll-ve g e ta te d  with a p p ro p ria te  sp e c ie s a nd  sta b ilize d  b y me a ns o f g a b io n o r c o nc re te  c ut-o ff wa lls to

p re ve nt e ro sio n a nd  ve rtic a l inc isio n. Simila rly, o utle ts sho uld  no t b e  p ip e d  o utle ts b ut o p e n ve g e ta te d  c ha nne ls o r ve g e ta te d  mitre  d ra ins.

Wa te r sho uld  b e  d isc ha rg e d  a t re g ula r inte rva ls a lo ng  ro a d  se g me nts o n the  a p p ro a c h to  wa te rc o urse s so  tha t the  vo lume  a nd  ve lo c ity o f flo ws

re a c hing  fina l d isc ha rg e  p o int into  a  wa te rc o urse  is re duc e d  a s fa r a s p o ssib le .

Ap p ro p ria te  o utle t struc ture s a nd  e ne rg y d issip a to r b lo c ks a re  to  b e  sp e c ifie d  a t a ll d isc ha rg e  p o ints to  b re a k the  e ne rg y o f the  sto rm wa te r.

Whe re  p o ssib le , c o nstruc t a tte nua tio n fe a ture s (e .g . stilling  b a sins) a t the  d isc ha rg e  p o ints o f the  side  d ra ins to  c o ntro l the  flo ws e nte ring  the  wa te r

c o urse s.

No  p ip e line s o r ma nho le s sho uld  b e  e sta b lishe d  within 50m o f a  wa te rc o urse .
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Wa ste wa te r Re tic ulation

Pipe line  De sig n

Re c omm e nda tions

To  re d uc e  the  risk o f surc ha rg ing  se we r ma nho le s o nsite  a nd  d o wnstre a m, a  fo rm o f g ully tra p  sho uld  b e  insta lle d  a t o r b e fo re  the  c o nne c tio n o f

the  va rio us c o mp o ne nts o f the  d e ve lo p me nt with the  ma in line . This g ully tra p  will b lo c k fo re ig n o b je c ts fro m e nte ring  the  ma in inte rna l line  o f the

site  a nd  iso la te  b lo c ka g e  p ro b le ms a t the  so urc e .

1. Wa ste wa te r Pa c ka g e

Pla nt De sig n

Re c omm e nda tions

The  ma in risk a sso c ia te d  with the  p ro p o se d  WWTP is the  ma lfunc tio n a nd  /  o r fa ilure  o f the  tre a tme nt p ro c e ss. The  suc c e ss o f the  tre a tme nt

p ro c e ss is la rg e ly influe nc e d  b y its d e sig n whic h ne e d s to  ma ke  a d e q ua te ly a c c o unts fo r e xp e c te d  b io lo g ic a l a nd  hyd ra ulic  lo a d s. The  fo llo wing

b a sic  re c o mme nd a tio n sho uld  b e  a d he re d  to  e nsure  a de q ua te  d e sig n a nd  o p e ra tio n o f the  p la nt:

The  p la nt must b e  de sig ne d  to  the  a p p ro p ria te sp e c ific a tio ns to  tre a t the  typ e  o f wa ste wa te r b e ing  d e live re d  (d o me stic , ind ustria l, e tc .).

The  p la nt sho uld  b e  d e sig ne d  to  inc lud e  e me rg e nc y se wa g e  sto ra g e  a nd  p ro c e ss p ump  infra struc ture  in c a se  o f syste m fa ilure .

The  p la nt must b e  de sig ne d  to  c o nsiste ntly a c hie ve  G e ne ra l Limit Va lue s (G LVs) a s d e fine d  in Se c tio n 3.6 o f G o ve rnme nt No tic e  No . 339 (2004).

The  e fflue nt d isc ha rg e  p o int sho uld  inc lud e  suita b le  e ro sio n p ro te c tio n me a sure s. This c o uld  b e  g a b io ns o r a  stilling  b a sin, e tc .

2. Se we r Pump Sta tion

De sig n

Re c omm e nda tions

All se we r infra struc ture , inc lud ing  p ump  sta tio n a nd  se we r p ip e line s, must b e  d e sig ne d  a c c o rd ing  to  b e st-p ra c tic e  e nviro nme nta l p rinc ip le s a nd

re q uire me nts.

No  se we r p ump  sta tio ns a re  to  b e  lo c a te d  within the d e line a te d  wa te rc o urse s (we tla nd s a nd  rive rs) a nd  must b e  lo c a te d  o utsid e  o f the

re c o mme nd e d  a q ua tic  b uffe r zo ne .

Pump  sta tio ns must b e  fe nc e d  o ff to  p re ve nt una utho rize d  a c c e ss b y huma ns/ wild life  whic h c o uld  c a use  d a ma g e  to  infra struc ture a nd  c a use

a c c id e nta l ma lfunc tio n a nd / o r sp illa g e  o f untre a te d  wa ste wa te r.

Re a so na b le  me a sure s must b e  ta ke n to  p ro vid e  b a c k-up  fo r me c ha nic a l, e le c tric a l, o p e ra tio na l o r p ro c e ss fa ilure  a nd  ma lfunc tio n a t p ump

sta tio ns. At a  minimum the re  sho uld  b e  a n a la rm syste m to  wa rn o f a n e le c tric a l fa ilure  a nd  suffic ie nt sta nd b y e q uip me nt to  p ro vid e  fo r

re a so na b le  a ssura nc e  tha t the  p ump  sta tio n c a n b e  func tio na l within 24 ho urs.

The  p ump  sta tio n must b e  p la c e d  within a  line d , imp e rme a b le  c o nc re te  b und e d  a re a  with the  c a p a c ity to  ho ld  untre a te d  wa ste wa te r in a n

e me rg e nc y a nd  p ro vid e  fo r suffic ie nt time  fo r ma inte na nc e  sta ff to  a d d re ss a ny fa ults/  p ro b le ms. This is to  limit the  risk o f untre a te d  wa ste wa te r

o ve rflo wing  in the  e ve nt o f a ny le a ka g e  o r a c c id e nta l sp illa g e a t the  p ump  sta tio n(s).

Sig na g e  sho uld  b e  p ro vid e d  a t a  visib le  lo c a tio n a t p ump  sta tio ns to  info rm lo c a l re sid e nts in the  a re a  o f the  p urp o se  o f the p ump

sta tio n. Eme rg e nc y te le p ho ne  c o nta c t d e ta ils sho uld  a lso  b e  p ro vid e d  o n the  sig ns so  tha t p ump  sta tio n fa ilure , le a ka g e  o r e le c tric a l p o we r

o uta g e s a ffe c ting  the  syste m c a n b e  e a sily re p o rte d .
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