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FIB F  c     d c     B c      USEPA U    d S    s E             P    c     Ag  c  

GEF 
G  b   E             

F c       
UVC U d  w     V su   C  sus 

HAB H    u    g   b     VOC V          g   c c  b  s 
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Abbreviations 

HEC H gh-  d c  su    ZID Z               d  u     

HQ H z  d Qu       Zn Z  c 

 

Definitions 

Assimilative capacity The ability of an ecosystem to absorb substances such as human waste and 

other pollutants without long-term ecological impacts. 

Allowable Mixing Zone Th  ‘s c    c   ’ z    su   u d  g     u      w  h   wh ch               

parameters are not required to meet guideline values and permit conditions, 

and along the boundary of which routine monitoring is conducted for 

compliance and impact assessment purposes. 

Amphipod/a Crustaceans with no carapace and a laterally compressed body. 

Anoxic Oxygen depleted or deficient. 

Anthropogenic Relating to or resulting from the influence of human beings on a natural system. 

Benthic The benthic zone is the ecological region at the lowest level of a body of water 

such as an ocean or a lake, including the sediment surface and some sub-

surface layers.  Organisms living in this zone are collectively referred to as the 

“b   h s”,  .g.  h  benthic invertebrate community, including crustaceans and 

polychaetes. 

Biodiversity The variety of plant and animal life in a particular habitat. 

Biogeography The patterns and processes that have influenced the distribution of species and 

ecosystems over space and time. 

Biomass The mass of living biological organisms in a given area or ecosystem. 

Carcinogenic Synthetic chemicals, naturally occurring substances, physical and biologic 

agents that promotes the development of cancer by damaging DNA and 

causing cellular mutations. 

Catchment In relation to a watercourse of watercourses or part of a watercourse, this term 

refers to the area from which any rainfall will drain into the watercourse or 

watercourses or part of a watercourse, through surface flow to a common point 

of common points. 

Community A naturally occurring group of native animals/plants that interact in a unique 

habitat. 

Coastal discharge Discharging effluent to the coastal environment either to an estuary or the surf 

zone or through a coastal outfall (i.e. to the offshore coastal environment). 

Crustacea/n Generally, differ from other arthropods in having two pairs of appendages 

(antennules and antennae) in front of the mouth and paired appendages near 

the mouth that function as jaws. 

Coastal Waters Discharge 

Permit 

A permit to discharge effluent that originates from a source on land into coastal 

waters under section 69 (1) of the ICMA. 

Dilution The reduction in concentration of a substance due to mixing with water. 

Diversity The number of different species that are represented in a given community. 

Domestic effluent Wastewater/effluent arising from domestic and commercial activities and 

premises, which may contain sewage (as per General Authorisations - GG 20526 

GN 1191 of 8 October 1999). 

Ecoregion/ecozone Th  2011 N        B  d    s    Ass ss     us d  h      s ‘ c   g   s’   d 

‘ c z   s’      p  c   h  s      , bu      s d ‘b    g   s’   d ‘b  z   s’ us d 

previously and to avoid confusion between the different map layers from 

previous assessments. 

Endemic/endemism A species unique to a defined geographic location. Organisms that are 

indigenous to an area are not endemic if they are found elsewhere. 

Environment The external circumstances, conditions and objects that affect the existence of 

an individual, organism or group. These circumstances include biophysical, 

social, economic, historical and cultural aspects. 

Epifauna Benthic fauna living on the substrate (such as a hard sea floor) or on other 

organisms. 
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Definitions 

Farfield Within the context of ocean outfalls, the spatial/volumetric extent of the 

receiving water body in which the waste field is transported and dispersed after 

the initial dilution process. 

Ichthyofauna The fish species of a particular region or habitat. 

Impact A change to the existing environment, either adverse or beneficial, that is 

directly or indirectly due to the development of the project and its associated 

activities. 

Industrial effluent Wastewater/effluent arising from industrial activities and premises. 

Contaminated stormwater drainage from industrial premises is included in this 

definition. 

Initial dilution The dilution of an effluent plume generated by jet momentum and the 

bu    c      c s  h    ccu  b  w     h   u     p   s              u     ’s 

diffuser and the sea surface. 

Initial mixing zone During the initial dilution process, ambient water is entrained by jet and 

buoyancy-induced turbulence and shear, causing dilution of the rising effluent 

plume. When the density of the discharge plume approaches the density of the 

seawater, the initial dilution process will cease and, depending on stratification 

in the water column, this process may stop below the surface. The 

spatial/volumetric extent of the initial dilution process is referred to as the initial 

mixing zone. This process can be manipulated by the hydraulic design of the 

outfall system (discharge rate and diffuser configuration). Ambient processes will 

control the further mixing of the effluent plume. However, these cannot be 

manipulated and the degree of mixing, when compared with the achievable 

initial dilutions, is almost insignificant. Only the physical location of the discharge 

structure can be optimised for achieving required dilutions at distant locations. 

Invertebrate An animal without a backbone (e.g. a starfish, crab, or worm). 

Macrofauna Also termed macrobenthos, are invertebrates that live on or in sediment, or 

attached to hard substrata – particularly those which are retained on a 0.5 mm 

sieve. 

Marine outfall A submarine pipeline originating on shore, which conveys wastewater from a 

head works to a submerged discharge location on or near the seabed beyond 

the surf zone. 

Marine Protected Area An area of sea and coastline that is dedicated to the protection of biodiversity 

and natural and cultural resources and is managed in a structured and legal 

manner. Different levels of MPAs exist, ranging from complete no-take zones 

(where nothing may be disturbed, caught or removed) to partial-take MPAs 

which have a suite of regulations that determine what activities may take place 

in which zone. 

Mollusc/a Invertebrate with a soft unsegmented body and often a shell, secreted by the 

mantle. 

Municipal wastewater Domestic wastewater or the mixture of domestic wastewater with industrial 

effluent and/or urban stormwater run-off. 

Mutagenic Describes both physical or chemical agents that can cause a genetic mutation 

i.e. a permanent change in DNA, which may increase the frequency of 

mutations above what is considered a natural rate. 

Nearfield Within the context of ocean outfalls, this refers to the spatial/volumetric extent 

of the receiving water body in which the initial dilution process takes place. 

Offshore Within the context of ocean outfalls, this is the area of the sea in which wave 

action has an insignificant effect on water circulation and shoreline processes 

(erosion and accretion). Also means beyond the surf zone. 

Pollution Any change in the environment caused by 

(i) Substances; 

(ii) Radioactive or other waves; or 

(iii) Noise, odours, dust, or heat 

emanating from any activity, including the storage or treatment of waste or 

substances, construction and the provision of services, whether engaged in by 

any person or an organ of state, where that change has an adverse effect on 

human health or well-being or on the composition, resilience and productivity 

of natural or managed ecosystems, or on materials useful to people, or will have 

such an effect in the future (NEMA, 1998 and ICMA, 2008). 
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Definitions 

Polychaete/a Segmented worms with many bristles (i.e. bristle worms). 

Preliminary treatment        s  h                   u       ‘      ’   d s   ds b  c   s    d/        

sc    s  s w     s  h             ‘g   ’ (p    c  s s z s > 0.2      d w  h   

specific gravity > 2.6) by settling or separation. The effect on the suspended solid 

concentrations and BOD in the sewage is insignificant. 

Pretreatment Processes used in reducing or eliminating the contaminants in non-domestic 

effluent or in altering its nature, before discharging it into a wastewater 

treatment system. 

Primary treatment Involves the removal from effluent of settleable organic and inorganic solids by 

sedimentation tanks. The solids, which settle as sludge, have to be disposed of 

or treated. Fats (oil and grease) are also skimmed from the top of the settling 

tank. During primary treatment > 40% of total suspended solids and 20% of 

Biological Oxygen Demand (BOD) are removed. 

Secondary dilution or 

dispersion 

The further dilution that occurs after initial dilution when an effluent plume is 

advected away from the discharge area. 

Secondary treatment The separation of liquid and solids contained in primary treated effluent by a 

stabilising process, utilising micro-organisms and oxygen (aerobic biological 

treatment by biofilters and/or aeration tanks). The liquid and solids are 

separated through settling and the sludge is disposed of or treated. Normally 

secondary treatment removes > 70% of total suspended solids and BOD. 

Shannon Diversity An index used to characterize species diversity within a community, which 

accounts for both abundance and evenness of the species present. 

Species A category of biological classification ranking immediately below the genus, 

grouping related organisms. A species is identified by a two-part name; the 

name of the genus followed by a Latin or Latinised un-capitalised noun. 

Synergist effect When the effect of two chemicals acting together has a greater negative 

impact on an ecosystem than the impact of each chemical individually, or the 

sum of the individual impacts. 

Taxon (plural = taxa) Refers to any unit used in the science of biological classification, or taxonomy. 

Tertiary treatment Involves the further treatment of secondary treated effluent to remove nitrogen, 

phosphorus, ammonia, remaining total suspended solids, organic compounds, 

heavy metals and dissolved solids by special treatment processes. 

Urban stormwater runoff Stormwater run-off from paved areas, including parking lots, streets, residential 

subdivisions, of buildings, roofs, highways, etc. 
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1 INTRODUCTION 

1.1 Background 

C p  T w  d sp s s     pp  x             p  c         s w s  w      h  ugh  h            u     s 

  c   d     g  h  w s     s  b   d     h  c    (F gu   1-1). A   u        c   d    G     P     

d sch  g s s w g        h  c       bus   ss d s   c    d c  s        s b  w    W  ds  ck   d 

G     P    . A s c  d        C  ps B   d sch  g s s w g           s b  w    B      B     d 

B k    ,   d    h  d  u      d sch  g s     s w g       H u  B  .      ch c s ,  h  w s  w     

  c    s p                     c  p  s  g  h  sc      g    s   ds   d            s d     . Th  

b    c  ( . .  b u  95%)    s w g  p  duc d     h  c     s d sch  g d                         us 

w s  w               w  ks    h           d w    w  s        h  c  s     . 

Th          u     s h    b      c us     pub  c c  c      d h      c    d    qu      d   

                h  p s  d c d , du     p        h               p  s  c       s b       u    p u  s    

 h   c    su   c ,   d    p         g       pub  c  w     ss     h    p c s    w s  w         h  

   u               . 

Th   u     s       gu    d b   h  D p           F   s   , F sh    s   d  h  E           (DFFE)        s 

    h  N        E             M   g     :     g    d C  s    M   g      Ac  ( CMA, Ac  36    

2014). Th  DFFE  ssu d C  s    W    s D sch  g  P     s (CWDPs)       ch  u     , c  d        up   

c                 s,          g,   d   p     g   qu       s.  

     sp  s     p        qu       s   d      d      b      u d  s   d  h      c s     h s    h d    

w s  w     d sp s  ,  h  C       C p  T w  ( h       p        u  c p        sp  s b       

w s  w         g     , ‘ h  C   ’,    ‘CCT’)  s   p        g   R c     g E           M        g 

P  g          d             g                 p c s   su    g       h  d sch  g     w s  w     

 h  ugh  h          u     s       h  c  s               ;   d  ss ss  g c  p    c  w  h  h  CWDPs 

 ssu d     h  C    b   h  DFFE. 

Th  p  s    R c     g E           M        g P  g      (C   k      ., 2024)      ws s       

d c d s    p    d c   d   c   s  g   c  p  h  s             g       s.    p    d s      h  

 ss ss         h      c s     h   u     s     h    c     g              h  ugh          g    p   u     

c  c         s   d d s   bu        w    , s d     ,   d  h    ssu              g   s s;     dd     , 

         g   c ud s c  p   s  s     c   g c   p        s b  w    s   s       h   u     s w  h 

d s            c  s   s,   d  h  p    d c  ss ss        c  c         s        g  g c          s 

such  s   c  p  s  cs, ph    c u  c   c  p u ds,   d p  s s       g   c p   u    s. 

Th s   p    w s c  p   d      w  g  h     s          s  p   g,   d p  s   s d      d  ss ss    s     

 h  p    d Ju   2024    Ju   2025. 

Key questions to be addressed in the monitoring and assessment are –  

• Wh  h    h     s      su  b   ch  g      h  ph s c                    bu  b                  

    h          u     s; 

• Wh  h    h s ch  g   s              c   g c   h    h   d   su  s     c   g c     sp  s s b    d 

 h      w b     x  g z         ch  u     ;   d 

• Wh  h    h               su  b     sks    hu    h    h    s  g        c              x   c     

us s     h  c  s      d                        h    c          h   u     s.  

https://www.infinityenviro.co.za
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Figure 1-1. Locations of the three offshore wastewater outfalls (Green Point, Camps Bay and Hout Bay) and the 

City’s other WWTWs with their ultimate discharge locations indicated. 
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1.2 Outfall design and purpose 

C  s    c    s       u    s   u     s    d sp s      u  c p   w s  w         h                    , 

            g      s              (Akd     & D  g c, 2021; R b   s      ., 2010). M       u     s         

 h      c       x  g    w s  w     w  h  h  su   u d  g s  w         ch     d  u       d d sp  s    

   p   u    s    p       d      s. M x  g  s  ch    d b   h   u bu        w g       d b   h  d   us   

s  uc u  ,  h             d    g     u  s      c     g s  w    ,   d  h  bu    c     g         

w     ,    sh   w s  w                    s  w     (Akd     & D  g c, 2021; CS R, 2017 ). 

Th  c  p s          u  c p   w s  w          s d p  d  g     h    p    d  u b      h us h  ds, 

  dus    s,   d bus   ss s     h  c  ch    .     s   p c       s       shw    , w  h       g qu       s    

hu    w s  , c s    cs   d ph    c u  c  s, c      g  g   s,    d    g    s, g   s    d/      . 

     s        c      s   h   c          s such  s h          s   d c       h d  c  b  s, 

d p  d  g     h  s u c      h  w s  w     (  b    g                   w c  c         s). Th  

p                        w s  w     p        d sch  g        s   s  s d        d s   ds    g    h   

 h  s z      h  sc    s  h  ugh wh ch     s p ss d.  

Th  s g    c  c      h    p c s     h  d sch  g     w s  w     d p  ds     h  c  s    

           ’s  ss          c p c   :  h    s,   s c p c         c     p   u    s w  h u  s g    c    

d        us     c s     qu   c        d hu    h    h b    d  h       s      d     d “A   w b   M x  g 

Z   ” (AMZ). Th   ss          c p c                 u      w    b  d p  d        h    p     

w s  w       d  h  d sp  s   , d  u    ,   d d g  d         c          s b   h    c     g 

           . Th  w s     s  b   d    C p  T w  h s    uch h gh    ss          c p c     h   

sh      d w    b d  s such  s  s u    s, du       s    g      u     d h gh-    g             . 

A w   -d s g  d         u         s     ch      d qu            d  u       d d sp  s       w s  w     

         s    p c s    s  s                 s,   c ud  g   c              s   d  c   g c     

  p       h b    s (R b   s      ., 2010). Th s   qu   s   d   us   c    gu        h   p      s     c     

  x  g u d        g      c    g  ph c c  d     s. D  u       d d sp  s    c     duc  

c  c         s     u      s,   g   c       ,   h   c          s,   d p  h g   c   g   s s         s 

 h       b  c  s d   d  cc p  b          s     h    sk  h   p s              g   s s   d 

 c s s   s. Th    p c s    c       p   u    s such  s   g   c   x c   s, ph    c u  c  s,   d 

h          s         b      c         gu    d      c  c          b s s      ,     h   b    g     

   p  s s      h                     g p    ds. F    h s  subs   c s, p            d c          s u c  

     h           s        c         duc  g p           p c s. 

Th  “Receiving Water Quality Objectives Approach”         g         d sch  g     w s        

c  s    w    s  s  d p  d b  g           u h      s    S u h A   c . Th  p         cus     h s 

 pp   ch  s          g              g   c     g w     qu       bj c    s such  h          c  d 

w    b d     g          s    b c   s    g                “designated uses”, wh        h  s         

  k  g  cc u       h   ss          c p c        h              .    h          h s  pp   ch  s  h  

  c g        h   w     qu                w  s b  su   b           d s g    d us s w  h    h       

    d       su   u d  g     u     , bu   h      sh u d b              such us s  u  h    w  . D s g    d 

us s     h                    ,     h s c    x ,   c ud   c       s such  s   c          us , h    s   g 

               g   s u c s,   dus      us ,   d  qu cu  u    s w     s  h  p    c        b  d    s      d 

 c s s     u c      g. Th s  bj c    s-b s d     g       pp   ch    s        h    c g       

 h        c  g   d-  -p p  w s  w          s     h   bs  c         s  b  sh d c    x ,  . .     

  c g  s  g  h   ss          c p c      d/     qu       s      c     g            s, w u d   su      

  p     b   g    ch d wh    w    b d  s w u d      b     g                h    d s g    d us s 

  d/   wh       w u d     b  p ss b        k   d     g      h  s c      b      s  h   c   b  

 cc u d       h   ss          c p c        h                    . 
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W s  w     d sch  g d  h  ugh         u     s      s  h   c    u d   p  ssu    h  ugh  p    gs 

(‘p   s’)     h  d   us   s  uc u  . Th  bu         u      d   s  c w s  w               d    s  u  h   

     c            (    dd          h      c     p     x       c   ),   d  hus  u  h   d  u    ,    

w s  w     u       u     bu    c   s  ch    d. Th      d     d  u      ch    d   su    g      b  h 

p   -  duc d  u bu   c    d    u    bu    c     w s  w      s        d     s “        d  u    ”.         

d  u      s c  p    d wh    h      u    p u   h s   s    s               u    d    h      ch s   u     

bu    c        ch s  h  s   su   c . G        ,   u     bu    c   s  ch    d b   w  h  s   

su   c .    s    c s s, w s  w               x su   c             ch   u     bu    c ,    ch  g  h  

s   su   c    s   d. Th s      ccu  du        u    ud      c    c  d     s,       d      b  

s  s       . Th  sp        d    u     c  x         h          d  u     p  c ss  s c    d  h            x  g 

z    (RSA DWAF, 2004) ,   d  s   s  k  w   s  h  z               d  u     (Z D). Th s  x      s    c  s     

  ux   d      s    k d       h    d    s   s      sh        sc   s du      h  h gh        b      u   

    h                       d     h     u     d pu p  g         w s  w    .     s h gh   d     c 

  d   us   ,    h    h     c  s s       d   s   -d     d ph s c        su   u d  g     u     .  

F    h s    s  ,  h  2024 R c     g E           M        g P  g      (C   k      ., 2024)c     u s 

 h   pp   ch  d p  d p     us        h  CCT         u     s (Lw  d  , 2020; CLS, 2022 , 2021; 

PRDW, 2020 , 2020b, 2021),    d      g    ‘    w b  ’   x  g z    (AMZ). Th s  s b s d    

  c     d     s   c ud d     h  “Assessment Framework For The Management of Effluent from 

Land Based Sources Discharged to the Marine Environment in South Africa” (A ch   E            , 

2015),   d w  h   c     d     s   c ud d     h  “Operational Policy for the Disposal Of Land-

Derived Water Containing Waste to the Marine Environment of South Africa”, pub  sh d b   h  

D p           W     A     s   d F   s    (2004; T  j   d      ., 2007).  

       s     h s      w  k,  h    g   ud      h  AMZ           sh    d sch  g  ( . .     d sch  g  g 

   w     d p h     xc ss    10  )  s d     d  s  h            c  c   300        d us.      h  c s        

 u       h    s      d w  h   d   us   s c         h    d (wh ch  s  h  c s       h   h    C p  T w  

 u     s),  h  AMZ  s     g   d    b   qu d s           h  d   us   s c    ,       g   c g  -  k  sh p  

 h                wh ch  s  qu             c  c   w  h     d us    300  . A   h  G     P      u     , 

wh ch h s 16 p   s     h  d   us   s c     sp c d  pp  x        10    p   ,  h  d s   c         ch 

    h  p   s     h  b u d        h  AMZ  s 256  . F    h  C  ps B    u      (wh ch h s 8 p   s sp c d 

12.2    p   )  h s d s   c   s 274  ,   d      h  H u  B    u      (wh ch h s 10  u c       p   s sp c d 

10    p   )  h s d s   c   s 272    s   d c   d    F gu   1-2, F gu   1-3   d F gu   1-4 b   w.       ch 

c s   h           h  AMZ  s ~0.28 k 2    28 h . 

Th s  pp   ch             g w s  cc p  d b   h  DFFE  s s    u      h  2024 R c     g E           

M        g P  g      (C   k      ., 2024)      h   h     u     s,   d h s  h   u  h    d     g s  h   

    s p ss b      d       h   x c   x         h    x  g z             u     s      c  s s               

sp c    d     ,   d  h    h       c  p   b     d  qu             h   h     u     s. E p   c   d    

c    c  d  h  ugh  h s          g p  g      c   b  c  p   d d   c    w  h  h  d sp  s    

  d     g d    p  s    d b  PRDW (2020b, 2020 , 2021),   d   c             g d    (CLS, 2021, 

2022 ; Lw  d  , 2020). 

  

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    1: Introduction F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 12 

1.3 Cape Town’s outfalls and their receiving environments 

1.3.1 Green Point marine outfall 

Th  G     P      u       s s  u   d    T b   B   w s      h  P       C p  T w    d  x   ds 1 700   

   sh       M u     P              h-w s      d   c     (Figure 1-2).     s d s g  d    d sch  g  up    40 

ML p   d      w s  w    , w  h   c  ch           x   d  g      W  ds  ck    B      B     d 

  c ud  g  h  C    B w . W s  w     c  s s s p            d   s  c s w g , bu   h         s    c ud s 

  dus        d  x   s    c     c       d us s. R w w s  w     d s    d      h   u      u d  g  s 

p                     c  p  s  g sc      g (12      d 3      sh s z s)               g   c   d 

   -d g  d b   c  s   u   s. Th   u      h s     u    d           800      d          d           

700   ,   d d sch  g s      d p h    28   b   w s        .    h s 16 p   s,      g d      u  s c    s 

     u  p   s   ch w  h   10   sp c  g.  

Th   c    g  ph     T b   B    s            w    u d  s   d   d d cu     d (Qu ck & R b   s, 

1993). T b   B    s     h  S u h    B  gu    upw     g s s      d w     p  p     s   d c  cu       

    h  b       ch   c    s  c     h    g   . W                  h  b    s p             u  c d b  

w  d, w  h           c s      sh    cu     s    sh    (      p    , 1971    Qu ck & R b   s, 1993). 

Cu     s    d       w     hw  ds wh   w  d b  ws        s u h-  s      d   c    ,   su    g       

    c  ckw s  cu      w  h    h  b  . Cu     s    w s u h wh   w  ds b  w            h        h-

w s      d   c    , wh ch c us s  h  w                g       c  ckw s      h  b   ( b d.). Th  

    sh                   T b   B    s   s  g           u  c d b  w   s   d sw    ( b d.).  

S  s        c p   s     h       su   u d  g  h  G     P      u        c ud  su    s   d b  chg   s 

    h  s     b  ch s    S   P    , Th    A ch   B  ,   d G     P    . K   k  g   d   h   b   -

b s d   c         ccu s         uch w d       ,   c ud  g  h       su   u d  g  h   u      (F gu   

1-2). R c            sh  g  ccu s b  h    sh      d     g  h  s  w   . Th        s   s  p pu     s   

  u  s  d s        , b  h    d-   d s  -b s d. T b   B    s   s g    c      sh  g g  u d, supp     g   

h  b u    d   p    c  d           h  W s  C  s  R ck L bs    (Qu ck & R b   s, 1993). 

Th      s     s        h  S u h A   c   N        B  d    s    Ass ss     (NBA) (S  k      ., 2019) 

 d       s 150 d                 c s s      p s     h                        S u h A   c . Sh    z    

 c s s      p s  h       p  s       u d  h  G     P      u        c ud  C p  Exp s d R ck  Sh   , 

C p  K  p F   s    d C p  M x d Sh   , wh    sh     c s s      p s   c ud  C p  B       h    s  

s d      h   u        d C p  R ck        Sh        h  w s      h   u      (S  k      ., 2019). A       h  

 c s s      p s     h    c          h  G     P      u          c  s d   d    b    d        w    

p    c  d ( . . >10% bu  <20%     h    c s s      p   s   c ud d     h   x s   g P    c  d A    

N  w  k) bu  w            d  s “Vu     b  ”  s d        h  “C p  B  ”  c s s      p  wh ch w s 

    d  s “E d  g   d” (S  k      ., 2019). Th  R bb    s   d M      P    c  d A    (MPA)  x   ds 

w s    d s u h      R bb    s   d   d   c ud s  h  G     P      u     . Th  MPA w s p  c     d 

   2019,   d  h   u       h        p  -d   s  h   s  b  sh         h  MPA b  s       d c d s. 
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Figure 1-2. Allowable mixing zone and nearby receptors potentially at risk around Green Point marine outfall. 

 

1.3.2 Camps Bay marine outfall 

Th  C  ps B    u       x   ds 1 497      sh         C  ps B   B  ch          h-w s      d   c     

(F gu   1-3).     s d s g  d    d sch  g  5.0 ML p   d      w s  w    , w  h   c  ch           h   

  c ud s C      , C  ps B     d B k    . Th   u      w s c    ss    d    1977      p  c     

       , sh    w    u      c  s  uc  d    1927 (E g        ., 1977).  

W s  w     d sch  g d       h s  u      c  s s s p            d   s  c s w g   s  h             

      d c     c     c       s     h  c  ch    . W s  w      s subj c  d    p                        

 h          sc      g us  g 12      d 3      sh sc    s               g   c   d    -

b  d g  d b   s   ds. Th   u      d sch  g s      d p h    23   b   w s        .    h s   gh  p   s, 
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sp c d 12.2    p   ;  h    d     h   u       s c pp d. W s  w      s d sch  g d h   z         h  ugh 

  b w b  d p   s, w  h           g d sch  g  d   c    s. Th  C  ps B    u      h s   p       d 

d sch  g  c p c       11.3 ML p   d  ,       h    w c    s d s g  c p c   .   s  c u         d 

d sch  g       s b  w    1.96 ML p   d           g      h  w     /sp   g   d 1.68 ML p   d      

 h  su    / u u  . 

 

Figure 1-3. Allowable mixing zone and nearby receptors potentially at risk around Camps Bay marine outfall. 

A     u d 850   w d , C  ps B    s            s       d   c  s d b   h    ck  h  d   ds    C  ps 

B   D       d M  d  s C    (CS R, 2017 ). Th  s  b d    C  ps B    s c  p  s d        x    s  d 

  d  xp s d b d   ck, wh     h         sh        h  d   us   s c      s        s  d   d  h          

 h      h   d s u h     h  d   us   s c      s b d   ck w  h      sp  s d p ck  s    s  d (CS R, 2017 ; 

E g        ., 1977). Th   c    g  ph     C  ps B   h s     b     h   ugh       s  g   d,    h ugh 
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p     us   s   ch b  H    s (1978) sugg s  d  h     c   w  ds d      s g    c          u  c   h  

c  cu      .  

Sh    z     c s s      p s  h       p  s       u d  h  C  ps B    u        c ud  C p  Exp s d 

R ck  Sh   , C p  K  p F   s , C p  M x d Sh   ,   d S u h    B  gu    D ss p             d     

S  d  Sh   , wh    sh     c s s      p s       s   c  d    C p  R ck        Sh    (S  k      ., 2019). 

Th s   c s s      p s         c  s d   d    b    d        w    p    c  d ( . . >10% bu  <20%    

 h    c s s      p   s   c ud d     h   x s   g P    c  d A    N  w  k)   d         d  s 

“Vu     b  ”  xc p      “S u h    B  gu    D ss p             d     S  d  Sh   ” wh ch  s 

c  s d   d    b  w    p    c  d (≥20%     h    c s s      p     g  d c  d          h   x s   g 

P    c  d A    N  w  k)   d  s such h s b        d  s “L  s  C  c   ” (S  k      ., 2019).  

Th  T b   M u      N        P  k (TMNP) MPA   c  p ss s    u d 1000 k 2      127 k       

M u     P        Mu z  b  g   d   c ud s  h  C  ps B            g  h  A      c s  b   d. Th  MPA 

w s    g       p  c     d    1997   d h s u d  g        s   s    1997   d 2004. Th  C  ps B   

 u      d sch  g s       h  TMNP MPA C        d Z   , bu  p  -d   s  h   s  b  sh         h  MPA 

b   w  d c d s.  

Th             s  s        c p   s     h       su   u d  g C  ps B    u     , w  h C  ps B  , G    

  d C       B  ch s b   g  xc p         p pu    w  h b  chg   s   d sw     s  s w     s     

s   k     g     h  su    .  Th  A      c s  b   d  s   s  us d b  k   k  s, c u s s,   d       h   b   -

b s d   c       . C     c      d   c            sh  g  ccu s    sh   ,   d sh     sh h    s   g   d 

  c            sh  g   k  p  c      g  h  b  ch s   d   ck  sh   s. 

 

1.3.3 Hout Bay marine outfall 

Th  H u  B    u      h s            g h    2 162  ,  x   d  g  u        h  b         h  sh        s u h 

    h  H u  B   h  b u    d b  d  g   s   h   s u hw s      u  p        w  h  h  c  s      (F gu   

1-3).     s bu   d     g  uch      s    g h, w  h       h    s  650        s       us  xp s d  b     h  

s  b d. Th  d sch  g  p      s  pp  x        750         h       s  sh        –  h  S            h  

    hw s     h  d     h  b  . Th  c  ch      s  h  u b           H u  B  ,   d  h  d s g  

c p c        h   u       s 9.8 ML p   d  . C  s  uc  d    1993,      p  c d            su  z    d sch  g  

p     s u h     h  h  b u . Th  H u  B    u      d sch  g s w s  w                 d   s  c s u c s 

 s  h                   d c     c      d   dus       c       s     h  c  ch    .  

P        d sch  g , p                        w s  w       k s p  c      h  H u  B   w s  w     

          w  ks. Th  w s  w     p ss s  h  ugh  w  c   s  sc    s (12      sh s z )           

    g   c   d    d g  d b   c  s   u   s,      w d b    d g                 s  d   d s    s   d 

 h    w        sc    s (3      sh s z )           s           g   c   d    -b  d g  d b   

c  s   u   s. Th  H u  B   w s  w               w  ks   s    c     s  h  w s  w          duc  

 h  s z     s   d w s            s   h  ch  c     b  ck g s (PRDW, 2020b, 2020b). Th   u      

d sch  g s      d p h    37   b   w s        .    h s 15 p   s,    wh ch              g d c  s d    

  su    h  p  s       u      w s  w      s d sch  g d     h  c    c  p  ssu  ;  h    d     h  p p  

 s   s  s    d. Th            g d w  h   10   sp c  g. Th  H u  B    u      w s d s g  d     9.8 ML 

   w s  w     p   d  , bu   h  CWDP sp c    s   c p c       5 ML p   d  .   s  c u         d 

d sch  g       d b  w    5.32 ML p   d           g      h  w     /sp   g   d 5.05 ML p   d      

 h  su    / u u      p     us s ud  s (PRDW, 2020b). 

S  s        c p   s     h       su   u d  g  h  H u  B    u        c ud  b  chg   s   d sw     s 

    h  p pu    H u  B   b  ch. Th  w   d-    us su    g b   k k  w   s Du g   s  s   c   d w s  

    h   u     . Th  b    s   s  us d b  k   k  s   d c      s    u b      sh pw  cks p pu    w  h 
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scub  d    s   d s   k     s. Subs s   c    d   c            sh  s   k  us      h    ck  sh   s    

   h   s d      h  b  ,   d W s  C  s  R ck L bs      d sh     sh     h    s  d     h      sh   . Th  

w s     sh       K  b  k  b  g  s     -  k  z        W s  C  s  R ck L bs    bu   s s     subj c  d    

     s    sh  g p  ssu  . Du k    s   d  s   p    c  d  s   d        s     h  S   B  ds   d S   s 

P    c     Ac , N  46    1973. 

 

Figure 1-4. Allowable mixing zone and nearby sensitive receptors potentially at risk around Hout Bay marine 

outfall. 
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1.4 Previous monitoring 

1.4.1 Marine outfalls monitoring 

Th  CS R (1990)      s d    c   c       s    s  w     s  p  s      G     P      u     . S d      

c    c  d      97 s   s    T b   B  , C  ps B     d H u  B   w s      s d          s, p    cu     

  g   c c  b  ,      g     d s  b    s   p s    b  h c  b     d      g  . Th  CS R   s       s d 

s d      qu         67 s   s    u d  h   u     s    2003 (CS R, 2003)   d     duc d su        h    s   s 

   T b   B     d H u  B      2005-2006   d    2011 (CS R, 2006 , 2011b). O h   s ud  s       h  1970’s 

  , b   h  CS R   d   h  s,  h      s   ss ss d   p c s     h  CCT         u     s bu             d    

      b      d   c                 h  p  s             g       .   

A   x   s             g p  g          G     P    , C  ps B     d H u  B    u     s w s 

  p       d    2015/2016 (CS R, 2017 )    d           p c s     h      g         h         

            du      h  d sch  g     w s  w            g  h    c     g            . Th s 

 ss ss       c ud d   ch   c    s         w s  w     d sch  g d     h   u     s,    wh ch 

w s  w     w s s  p  d d         s         hs    2015    d         c  duc      , pH, ch   c   

 x g   d    d   d  h  c  c         s          susp  d d s   ds (TSS),        ,       kj  d h  

     g  ,    h ph sph   ,      s, c     s,   d    c       s. W s  w     w s   s  s  p  d       

 w      hs         18-    h p    d   d      s d     ph    c u  c     d   g   c ch   c  s.  

S d      qu         su      s,   c ud  g s d      g     s z ,         g   c c      ,       c       

  d   g   c ch   c   c  c          w    p     d    b    k      67 s   s    u d  h   u     s s       

   p     us          g c  duc  d    2003, bu       40 s   s w    succ ss u    s  p  d (  c ud  g b  h 

d      d g  b s  p  s). Th    p      c     d d  h   s d      qu           s s sh u d c     u  

bu  w  h     d    d (  d d w sc   d)          g p  g     .  

Hu    h    h   sks p s d b  ch   c  s    w s  w           h   h            u     s   d  h  

c  c         s    ch   c  s    w s  w     w    d        d     h    ssu     b  ck  uss  s   d W s  

C  s  R ck L bs   s, b s d     ss ss    s     h  c  c         s      g   c ch   c  s   d      s 

    h    ssu      h s    g   s s      w d b      sk  ss ss        d          h  p ss b     sks    hu    

h    h b   xp su    h  ugh c  su   g sh     sh.  

As p        h  s    CS R          g p  g     , wh   -    u      x c    w s   s  d    d  u  d 

w s  w     s  p  s        ch  u      c    c  d        w      hs         8-    h p    d    2016 

       ch  u      pu ps      . T s s w    c  duc  d    g     s  x   c  d       du   s   u ch  s 

(Echinometra mathaei   d Tripneustes gratilla). 

Th    x           p c   ss ss     w s c  duc  d b  Lw  d   M      E             S    c s   d 

  s succ ss   CLS       h  c u s      h        s           2019         2022 (CLS, 2022b; Lw  d  , 

2020, 2021). Th    p c   ss ss       c ud d   s  w     qu               g p  g     ,  uss   b g 

b   ccu u           s  g     ,   d h d  d     c d    c    c    . T x c      s   g w s c  duc  d 

b    u          h        s, us  g s  w     s  p  s   k              h   h     u     s (w  h    h  AMZ), 

    ss ss   x c        c s     h  w s  w       c  d  u  d     h                    .  

W     qu               g     h  2019-2022 p  j c  c  s s  d    s  w     s  p  s b   g c    c  d 

      h  sh       ,     sh   ,   d    sh   ,   d  h  d                   c     d c     b c      (F B), 

ph s c -ch   c   p        s,    h ph sph   ,   d             s x w  ks    w        d   u  w  ks 

   su    . Th  c  c                c       s     uss     ssu    d  h    p c      uss   g  w h    

 xp su      d  u  d w s  w     w        s  g   d        s x-w  k p    d    su       d w     . CLS 

c  duc  d     c      b  d    s    su         h  C  ps B           u         2022 (CLS, 2022c), 

        g   ck   bs    c u  s, qu d      bs        s    s ss      d   c    g   sp c  s, b    d 

       u d  w       d   (BRUV) d p       s,   d b   h c     u            g. 

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    1: Introduction F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 18 

1.4.2 Coastal microbiological monitoring  

Th  CCT   s  u d    k s   gu    (w  k            gh   )          g    F B    107 s   s   c   d     g   s 

c  s     . L c   d   s         c          b  ch s,  h s  s   s     s  p  d b  CCT s       d 

     s d b   cc  d   d   b        s         s            c cc   s  h  p         d c           c   

p   u    . Th  “Know Your Coast”   p     s p  duc d    u    ,   p     g     h s  d   . 

1.5 Current monitoring programme 

Th      c s    p   u    s     h              c   b  d   c  d                 w  s  s c    h  

c  c         s     h  p   u    s  h  s    s     h             . Th  p   c p      h ds      ss ss  g 

 h  c  c             p   u    s     qu   c  c s s   s   d  h      k        c s         g   g   s s   d 

p  p     c ud : 

• A    s s    p   u     c  c         s     h  w       s    (Agu b  d  & M  d   , 2014; D’Ag s     

     ., 2020; Oh   , Ad   j , Ok h,      ., 2021; Oh   , Ad   j , S    j   ,      ., 2021; S g        

  ., 2022); 

• A    s s    p   u     c  c         s    s d     s (Oh   , Ad   j , Ok h,      ., 2021; Oh   , 

Ad   j , S    j   ,      ., 2021; Su         ., 2020); 

• A    s s    p   u     c  c         s    b    g c     ssu  (G    k       ., 2005; P j         ., 2007); 

• T x c      s   g    c        us d   d c     sp c  s (K        ., 2007; Sh       ., 2022; T  x     & 

G    k, 2017; Y  g      ., 2021; Zh  g      ., 2023);   d 

• C  p   s      c   u     s  uc u   (sp c  s c  p s        d  bu d  c ) su   u d  g  h  

 u     s     pp  p             c  s   s (V   -C s        ., 2023; Y       ., 2021). 

A R c     g E           M        g P  g           h   h            u     s w s p  p   d b           

E               d A ch   E                2024,   d w s  pp    d b   h  DFFE    Ju   2024. Th  

2024 R c     g E           M        g P  g      (C   k      ., 2024), w s     u    d   k  g      

 cc u   CWDP   qu       s, p s           g       s   d    d  gs,     s    pub  c c  c   ,   d 

  c     d g  b   sc       c        u  .  

Th       d d  u c    w s   h   s  c          g p  g            g         g       d c    s    

d   c    d qu       p           d        us     c s     h    c     g               d   sks    us  s    

C p  T w   ss c    d w  h  h  d sch  g     w s  w      h  ugh  h   h            u     s. T  

 ch      h s, s x        cus     s h    b      c  p     d       h s p  g     . E ch     h s  s x 

    s  s s  uc u  d  s            g p   , wh ch wh   c  b   d   k  up  h           g p  g      

  d w    b   ss ss d      s  g  ,  h   -       M        p c  Ass ss    . Th  s x p   s      s      ws. 

1.5.1 Water Quality monitoring 

W     qu               g  s c  duc  d        s   s          h      qu        b s s. Ph s c -ch   c   

p        s,   d       c cc              d     h     d      s   d  u      s          s d 

qu       . A   s   s     s  p  d     h  s   su   c ,   d-d p h,   d b      d p h.  

Th s   p      c ud s d      d      s s      h   w         h   s  p   g      s b  w    Ju   2024   d 

Ju   2025. 

1.5.2 Ecotoxicity monitoring 

R sks      s    g s  c,  dd     ,   d     g   s  c   x c     c s     h  w s  w     d sch  g d       h  

 u     s     b   g  ss ss d us  g s   u ch          s        x c      s s p       d          h   b s s    

 cc  d  c  w  h s   d  d p    c  s. Th     s           h   h   -              g p  g        c ud d 

    h    c   x c             g. F u  s  p   s   s h    b     s  b  sh d    u d  h  p            

  ch  u     ’s AMZ. E ch  u      h s             c    sp  d  g        c  s   s. W     s  p  s w    
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c    c  d       h    d p hs      ch AMZ   d        c  s    (su   c ,   d-w       d b     )   d 

  s  d       x c   . 

Th s   p      c ud s d      d      s s      h   w         h   s  p   g      s b  w    Ju   2024   d 

Ju   2025. 

1.5.3 Sediment monitoring 

S d       s c    c  d          u   b s s      s   s    u d   ch  u         qu       c          s 

 h        ccu u        s d       s     su       h  w s  w     d sch  g . S  p  s          s d     

g     s z ,      s,   d   g   c p   u    s.  

Th s   p      c ud s d      d      s s      h     u   s  p   g          F b u    2025. 

1.5.4 Bioaccumulation monitoring 

Th s s g         h           g p  g      c  p  s s  w  s p      c  p     s –        

b   ccu u            s s    w  d-c ugh    g   s s,   d  h   -       b   ccu u            s s    

c g d   g   s s  xp s d     h                    h   u     s       p    d        . 

Th     u                 b   ccu u                g c  s s s    c    c   g   s d      sh (b    ), 

  ck   bs   s,   d b  ck  uss  s                   s   s     h    c           ch  u        d      s s    

 h      ssu         d  c     b   ccu u       ( . .        d c  c         s         s             

s  p  s c    c  d      c  p   b          c  s   s),   d d                 h   ss c    d   sks    

 h  h    h    hu    c  su   s     h s  sp c  s. 

Th s   p      c ud s d      d      s s      h     u                 b   ccu u       s  p   g 

c  duc  d    F b u    2025. 

Th   h   -       b   ccu u        ss ss     c  s s s    d p     g b gs    b  ck  uss  s        ch 

 u               gh -w  k p    d,    qu       p         d             ccu u               s     h s  

  g   s s              h s          c  s   s d s           h   u     s. 

Th     s  c g d b   ccu u       s ud     k p  c  b  w    Augus    d S p   b   2025   d w    b  

  p    d        h  2025/2026    u     p   . 

1.5.5 Contaminants of Emerging Concern monitoring 

Th  CEC          g p    h s  w  c  p     s: c          s        g  g c  c    (p  d          

ph    c u  c  s   d p  s     c    p  duc s [PPCPs])   d   c  p  s  cs. PPCPs w    b      s  g   d 

      h  c u s         su       d     w             h  d     ,    k  g    PPCP c          w     

  d b   ccu u           h    ssu     b  ck  uss  s,   sh,   d   ck   bs   s. A su       PPCPs  h       

c        us d    C p  T w    d   u d     h  w s  w       d w    b d  s    C p  T w  h    

b      c ud d. 

Th     s  PPCP s ud  w      k  p  c     2026   d w    b    p    d        h  2026/2027    u     p   . 

M c  p  s  cs             d      h gh      qu  c   h   PPCPs  s  h   h        b      c ud d    

p     us          g p  g     s,   d  h  su    s          d d    p    d             d             

    h  sc        h  p         c  c   . As w  h PPCPs,  h s  s           g     d    sc   c ,   d 

              qu      gu d     s      h s  subs   c s             d        d. Th s p        h  

         g p  g      s    s  s   s      g p          ss ss  g  h  c     bu      h          u     s 

    b    k  g      c  p  s  c p   u         h                     su   u d  g C p  T w . 

Th s   p      c ud s d      d      s s     qu          c  p  s  cs          g b  w    Ju   2024   d 

Ju   2025. 
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1.5.6 Ecological Effects monitoring 

C  duc  d        h  d     ,        g w  h PPCP          g   d  uss   b g b   ccu u       s ud  s, 

 h s          g  ss ss s  h    p c     w s  w     d sch  g             c s s   s p  x         

  ch     h   u     s. Su    s    s   -b      b   h c     u     d       p   u    c   u     s w    

c  duc  d       ch  u         2025.  Th s  su    s     s          d s g     h s    c su    s c  duc  d 

  d            d    su    h     u       h               dj c         ch  u      ( . . s d           ck  

    ). Th s   p      c ud s d      d      s s      h   c   g c       c s          g c  duc  d    

F b u    2025. 

1.6 Purpose of this report 

R p     g     h     d  gs   d  u c   s     h  2024 R c     g E           M        g P  g      

 s   qu   d          u   b s s,        s     h  C  s    W    s D sch  g  P     s  ssu d b   h  DFFE 

     h   h       sh     u     s. Th   bj c    s     h           g   c ud   ss ss  g  h    p c      h  

d sch  g s     h   c   g      h    c     g                   ,   d d         g     s g    c      sks 

   p  p  . 

Th s M      Ou     s R c     g E           M        g R p      p   s    d   ,      s s,   d 

 ss ss         h  s   us   d     ds     h    c     g             du   g  h       u d        w (Ju   

2024    Ju   2025). D    c    c  d du   g  h     u            g c c       p  s    d,     g w  h    

     s s    c  p    c ,   sks, ch  g s   d     ds              h  h    h     c s s   s   d p  p  . 

1.7 Structure of this report 

Th s   p     s s  uc u  d  s      ws: 

Chapter 1 provides background and introduces the study and monitoring undertaken; 

Chapter 2 presents data and analyses from water quality monitoring, including ecotoxicity 

monitoring; 

Chapter 3 presents microplastics monitoring data and analysis; 

Chapter 4 analyses sediment quality data; 

Chapter 5 presents the results and analysis of ecological effects monitoring; 

Chapter 6 presents bioaccumulation data from the first year of monitoring; and 

Chapter 7 is a summary and conclusion on the status and trends apparent in the first year of 

monitoring data. 

A bibliography    c   d        u    s p    d d,      w d b   pp  d c s p  s     g supp          

           ,  xp             s,   d   w d      b  s. App  d c s   c ud : 

• Appendix I:  M  h d   g    d M   d    

• Appendix II:  W     Qu      Gu d     s, D    T b  s   d Supp          F gu  s 

• Appendix III:   M c  p  s  cs D    T b  s   d Supp          F gu  s 

• Appendix IV:   S d      D    T b  s 

• Appendix V:  B   ccu u       D    T b  s 

 

 

1.8 Acknowledgements 
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2 WATER QUALITY 

2.1 Background 

Th       s s    p   u     c  c         s    w       s     s  h  b ckb         s          u      

         g p  g     s (K   d s & K  s  u, 2013).     s us d      ss ss  g   sk    pub  c h    h   d 

        c s s   s   d          g  h    gu       c  p    c       ch  u     . Th            b h  d 

 h  d s g      h  CCT         u     s w     qu               g p     s s    u      h  2024 R c     g 

E           M        g P  g      (C   k      ., 2024). As w s  w      s d sch  g d       h  w     

c  u  ,    b g  s    d  u     d d sp  s      h             . Du   g  h s         ph s     d  u    , 

ch  g s    p   u     c  c         s     h  w     c  u           s      d    . Th     u     d 

c  p s         w s  w     d sch  g d      C p  T w ’s         u     s               ss c     u us 

  d     sus     d         g p    ds         bu   h        c s      xp c  d              s  s     

b s s w  h ch  g s    w   h     d  c    cu     s.  S  p   g    w     qu      p        s  s  h        

u d    k                   h gh    qu  c  (    h  )    c p u    h s      b     . 

M   h   w     s  p   g w s u d    k        ch  u         p    d  d      sp  d  g     h    k   

qu s    s:  

•  s  h   u      c  p      w  h p      c  d     s       c     g             w     qu     ? 

• D  s  h   u      p s    d   c  b     sk    s  s        c p   s,   c ud  g b  h hu      d 

 c   g c     c p   s? 

• Wh     s  h  w s  w     d sp  s    p u  ,   d h w     c      b     c d        ch  u     ? Th s 

    c s b  h     h   b      d  s us  u      ss ss  g  h   ccu  c      h    d    d p u   

b h    u .  

A c  b           ph s c  , ch   c  ,   d   c  b    g c   p        s w s s  p  d     h    d p hs 

   d     d s  p   g s   s b  w    Ju   2024   d Ju   2025.     dd         d         g 

c  c         s      d   du   c          s,  h  p         s    g s  c,  dd     ,   d     g   s  c   x c 

    c s    w s  w     d sch  g d       h   u     s w s  ss ss d us  g s   u ch          s        x c    

  s s. Th  CCT’s c  s      c  b    g c   d   , c    c  d w  k             100 c  s    s   s, h s   s  

b    us d        u    p           sks      c          us  s     h  c  s               .  

2.1.1 Chapter structure 

W  h such      g  sp       p     d   s   g  h   d       h  c u s        u       ,   p     g w    b  

  c ss            su      s   d s  p    c     s    d      us  u  c  c us   s   d  c     b     s gh s. 

Th s ch p     s s  uc u  d    s s      c      dd  ss  h   h    k   qu s    s    s d     h       duc    . 

• Methods        g     h s w     qu               g            d sc  b d    §2.2; 

• Results and Discussion     p  s    d s p              ch     h   h            u     s, C  ps B   

(§2.3), G     P     (§2.4),   d H u  B   (§2.5),  s      ws: 

•         s s    b   d ph s c -ch   c      p         ds  s p  s    d (§2.3.1, 2.4.1,   d 2.5.1) 

   d sc  b   h  s  s                   c    c  d     s  c  ss  h  A      c s  b   d; 

•   su         k   sp          ds  bs    d      ch     h   s  p   g        s p    d d (§2.3.2, 

2.4.2,   d 2.5.2); 

•  h         d p s        d              h      u    p u   b s d     h s  d         p    d 

     gh      h  d      d d sp  s      d     g c  duc  d    2020/2021     d sc  b d (§2.3.3, 

2.4.3,   d 2.5.3);   d 

•  h  c  p    c       ch  u      w  h sp c   c p      c  d     s   d gu d     s  s d sc  b d 

(§2.3.4, 2.4.4,   d 2.5.4). 
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• Results and Discussion - Recreational water quality: A         b     c  b    g c   d         h  

A      c s  b   d     d  w         ss ss p          u       ss c    d   p c s      c          

w     qu     . B  h  h   u               g p  g        d   h   w  k  /b -w  k     c          

b  ch w     qu               g d    c    c  d b   h  CCT     us d      h s s c    ; 

• Conclusions (§2.7)     d  w        h s    su  s,     g w  h h s    c   d         2015    2022,    

  sp  d     h   h    gu d  g qu s    s      h s  ss ss                    p      c  p    c ;   sks 

   s  s        c p   s,   c ud  g b  h hu      d  c   g c     c p   s;   d b h    u      h  

    u    p u  . 

2.2 Methods 

W     qu      s  p   g w s c  duc  d         w  h  h   pp    d 2024 R c     g E           

M        g P  g     , c  p  s  g b   -b s d   -    d    su      s    ph s c     d ch   c   

p        s   d  h  c    c        w     s  p  s          s s b   cc  d   d        c     b        s. 

M  h ds      p                d sc  b d         d          h  2024 R c     g E           

M        g P  g     . 

2.2.1 Sample sites 

S  p   s   s w    s   c  d        w              g    c  p    c  w  h p      c  d     s   d w     

  d s d      qu      gu d     s –  h    h          c ud  s   s     h  b u d        h  AMZ,*  s w    

 s s   s          b     c    us      s, such  s su    g   d sw     g     s,   d        c  (c      ) 

s   s.   

W     qu               g s   s w     s  b  sh d     h       w  g     s       ch         u      (      

   Figure 2-8 (C  ps B  ), Figure 2-23 (G     P    )   d Figure 2-39 (H u  B  ) sh w  g  h  s   s 

su   u d  g   ch  u     , w  h  h   h   -       c d s   d c    g  h           s      p s): 

• Allowable Mixing Zone: AMZ s   s w      c   d     h  b u d        h  AMZ       ch  u     . 

Th s  s                c  p    c  w  h  h  CWDP   d       s  us d     d        h  p  s  c     

p   u    s  h       b    p c   g  h    c     g             b    d  h      d              h  

 u     (s). E ch  u      h s s x AMZ s   s   c   d    u d  h    x  g z   . 

• Nearshore Screen: NSS s  p   s   s w     s  b  sh d     h      sh    b  w     h   u        d 

 d       d s  s        c p   s,   p c     sw     g b  ch s      h     c              s. 

• Mid-Shore Screen: MSS s  p   s   s w      c   d b  w     h   u        d  h  NSS s   s,     w  g 

sc      g      h  d sp  s       c          s       h   u        w  d s  s        c p   s. 

• Outer-Bay Screen: OBS s  p   s   s w    sp c   c     h  H u  B    u     , wh     h    w     h    

     s    sc      g s   s b  w     h  d   us   s c         h   u        d  h  H u  B   b  ch. OBS 

s   s      h   u      s           sc     s   s.  

• Other Point Sources: OPS s  p   s   s w      c   d      k  w     susp c  d p     s u c s    

     ws    p   u    s   h    h    h          u     s     ss s     d s   gu sh  g  h  sp c   c     u  c  

    h   u                    h   sp c   c p   u     s u c s.  

• Reference sites: REF s   s w    us d      h  c  p   s               g   su  s  g   s   h  

b ckg  u d s    ,        w       d              s    wh  h    h   u     s     c us  g   s g    c    

d        us     c      h    c     g            ,   d     c  p   s   pu p s s wh    w     

qu      gu d     s     d        d               b        b ckg  u d    u s. R      c  s   s 

w    p  c d wh     h    k   h  d      d   c    p c        h   u     s      h      h  p g   c 

p   u     s u c s  s   w   d wh      h   ph s c   ch   c    s  cs     s           h  s   s         d. 

• Shoreline: Sh        s   s     s p                d b   h  CCT     F B; d          h s  s   s     

  p    d                    h    sk      c          us  s. 

 
* Refer to section 1.2 
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Th    c        d  u b      s   s   qu   d w     u     d     h  2024 R c     g E           

M        g P  g      (C   k      ., 2024) b s d    d sp  s      d     g   su  s (PRDW, 2020 , 2020b, 

2021),  h    c     s    s  s        c p   s,   d   h     c     c   s sp c   c      ch     . Wh    

p ss b  , s   s      p     us          g       s (CLS, 2022 ; CS R, 2017 ; Lw  d  , 2021) w           d. 

Figure 2-1 d sp   s       s  p    u b  s     w     qu           s s c    c  d      ch     h   h    

        u     s       h  p    d Ju   2024    Ju   2025. 

 

Figure 2-1. Number of water samples collected per outfall and site type from July 2024 to June 2025 at the Camps 

Bay, Green Point and Hout Bay marine outfalls. 

Du   g  h     s  s  p   g       s    Ju   2024,           d    s w      d      h  s  p   s    

  c     s         h      c  d     s   c u     d   -    d. F     s d s  p   g s      s       pp d   d 

 h    c   d     s       c ud d    Appendix I. 

S  p  s w    c    c  d       h  su   c ,   d-w       d b           ch s   ,     cc u        h  

 h   -d    s         u       h      u    p u  . B        d   d-d p h w     s  p  s p             w 

    p u      ck  g, c  p    c           g   d  c   g c       c           g, wh    su   c  w      s 

  s                        g p         h    h h z  ds       c          us  s. Figure 2-2 (C  ps B  ), 

Figure 2-3 (G     P    ),   d Figure 2-4 (H u  B  ) sh w  h     g     d p hs    wh ch s  p  s w    

c    c  d       ch  u     . D p hs      d b c us       d      g    d w   h   / s   c  d     s,  s 

w     s b c us       c     p g  ph c d       c s –     h  c  p  x     s    u d C  ps B      

p    cu   , d p hs c        b     s         s w  h     s         . 
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Figure 2-2. Range of depths for each site around the Camps Bay marine outfall and the Karbonkelberg reference 

site. Filled bars show the range of values for each depth category, and points show the mean depth. The 

Karbonkelberg reference site was moved in September 2024 to be more comparable with the mixing zone sites, 

but depths at this site vary significantly over a small area. Surface samples were all collected at 1 m, so there is 

no variability in depth. 

 

Figure 2-3. Range of depths for each site around the Green Point marine outfall and the Robben Island reference 

site. Filled bars show the range of values for each depth category, and points show the mean depth. The Robben 

Island reference site was moved in September 2024 to be comparable with the depth of the mixing zone sites. 

Surface samples were all collected at 1 m, so there is no variability in depth. 
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Figure 2-4. Range of depths for each site around the Hout Bay marine outfall and the Crayfish Factory and 

Chapmans Peak reference sites. Filled bars show the range of values for each depth category, and points show 

the mean depth. The reference sites were moved in October 2024 to be comparable with the depth of the mixing 

zone sites. Surface samples were all collected at 1 m, so there is no variability in depth. 

 

2.2.2 Sampling methods 

S  p   g w s c  duc  d        s     (6    8      )   g d        b   c    . Op          s           s 

 s  b  sh d     s  p   g w     h       c s  d sw    sh u d      xc  d 4      s   d w  ds sh u d 

    b      xc ss    25 k   s     h  d      s  p   g.  

Th s   p               s s             c  p ss d       c  d     s,   ugh s  s   d s    g w  ds,       

            su    h    h  d         c       g     s   c  d     s. 

V ss  s w     qu pp d w  h b s c g  g  ph c p s       g s s   s (GPS)   d s  p   g s       

 ccu  c  w s  h            c  d b  h b   h   bs  u    ccu  c      h s  s s   s (~3 )   d      

s g    c     , b   h      c s    w  d   d cu     s du   g  h          ps d b  w    d p     g   d 

         g   s  u    s   d s  p   g   ss  s    d p hs    up    40      s. A   ccu  c   h  sh  d    

30      s w s  s  b  sh d     d         g wh  h        -s  p     s        h           subs        d    . 

Ac u   GPS c   d     s       ch s  p   w    c    c  d           cc s   . O    s      u b      

 cc s   s,    w s     p ss b      c    c    s  p       h   c u   GPS   c      du     u s    c  d     s 

(b   k  g w   s).     h s  c s s,  h  s  p   w s c    c  d     h       s  s      c     . 

W     s  p  s w    c    c  d us  g   2.5 L     -   w p         ch    d  N sk   s  p   ,   d d c    d 

     c     b     s s    d     c . S  p  s w    c    c  d     h    d p hs: ‘b     ’ s  p  s        

       b     h  s        ; ‘  d-d p h’ s  p  s    h        h     su  d d p h,   d ‘su   c ’ 

s  p  s              b   w  h  su   c  (Figure 2-5). 

A c   b    d   -S  u Aqu  TROLL® 400 Mu   p         P  b  w s us d      h  c    c           s  u d    

  c ud  g d ss    d  x g  , pH, s       ,   d    p    u  . Tu b d       s  p  s w s    su  d     h  

  b        us  g   c   b    d Ap    TN400 d   c .  
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Figure 2-5. Sampling using a Niskin sampler at Green Point (left) and Hout Bay (centre), with probes (right) 

lowered to the appropriate depths for in situ measurements 

2.2.3 Laboratory analyses and associated limitations 

L b             s s           c cc ,  u      s,       susp  d d s   ds,   d      s w    c  duc  d 

          c     b        s  cc  d   d b   h  S u h A   c   N        Acc  d        S s    (SANAS) 

     h  sp c   c p        s   d   d u  ( . . s  w    )  ss ss d. M    s      s s      h    u  h 

qu      u d        w w    u d    k   b    UKAS†- cc  d   d UK-b s d   b       . A   s  p  s 

w    c    c  d     pp  p      c        s p  -  b    d w  h u  qu   d        s        c  b     . U   ss 

  h  w s  sp c    d, s  p  s w    s    d     c          g     d    6°C b  w    s  p   g   d 

     s s. 

2.2.3.1 Microbiology 

M c  b    g c   s  p  s w    k p      c        h          s  p   g,    c     s w  h     g    d 

   p    u     gg  s      su    h          d b  w    2°C   d 8°C u     sub  ss        h  

  b       . S  p  s w        sp    d     h    b            d             s  p   g,   d      s s w s 

s     d     h  d      s  p   g. Th     b                   h d w s u    s d          s s. 

2.2.3.2 Ecotoxicity 

S  w     s  p  s      c   x c      s   g w    c    c  d          h   b s s      ch  u     ,   c ud  g 

s  p  s       h    d p hs      u  s   s   c   d     h  b u d        h  AMZ,   d       h    d p hs 

     ch        c  s   .  S  p  s w    k p      c  b      b   g d       d     h    b          d 

     g     d u          s d.      dd     ,   c       w     s  p   w s c    c  d      K     j     d 

       d  h  ugh   0.8 µ  C   u  s  Ac      F          c   s     b        c         d   su    h      

 x       p   u     s u c s          duc d     h    b        s     g.   

Th        bj c         h   c   x c      s   g  ss ss     w s    d         p          cu     p c s 

    h  d  u  d w s  w           h          u         b         h  su   u d  g            . A  h ugh 

 h  c  c         s    k  w    d   du   c          s/p   u    s w  h    h  s w g  c   b  us d    

 s         x c        h    c     g            ,  h s       s s             s       d qu        

 ss ss  g  h    sk   c   h s  c  s   u   s           x d/c  b   d.  Th s                  x c     s     

      b           ch   c  s,   d      ch   c  s w  h k  w    x c    h    u k  w   dd     , 

    g   s  c    s    g s  c   x c     c s wh   p  s       c  p  x   x u  s.  F    x  p  , w s  w    s 

 h        h   ugh   ch   c    s d ch   c    ,   d c  s d   d s        h s b s s, c   s     b    x c 

du     u k  w   dd     ,     g   s  c    s    g s  c     c s. 

    s     h s c    x   h     x c      s   g (s       s c    d d   c    x c      s   g)  ssu  s      p       

    .  E               gu        u h      s           g   s     h  w   d   qu      x c      s   g    

 
† United Kingdom Accreditation Service.  This is the sole national accreditation body recognised by the British government to 

assess the competence of organisations that provide certification, testing, inspection and calibration services. 
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c  p  x     u   s/p   u    s.  E               x c        c   x c      s   g d sc  b s  h   gg  g    

  x c     c         qu  us s  p   ( .g. s  w     c        g d  u  d w s  w    )  s    su  d b  

     g   s 's   sp  s  up    xp su       h  s  p   ( .g.    h     ,   p    d g  w h,      p    d 

  p  duc     –     h s c s ,  h        ).  T x c      s s   c     d d b   h  U    d S    s 

E             P    c     Ag  c  (USEPA)   p  c     h            c                    xp su      

 qu   c           x c p   u    s    w s  w     w  h u    qu    g  h   d      c          h  sp c   c 

p   u    s (USEPA, 2000c).   

T x c      s   g    su  s  h    x c              u      g  d  ss      s ph s c     d ch   c   p  p     s 

  d  cc u  s         g   s  c,  dd     ,   d s    g s  c     c s     h  p            h us  ds    

c  s   u   s           u   /p   u     s u c .  T x c      s   g   s  pu s ch   c          c   d         

p  sp c    ,  s    d   c     ss ss s b    g c         b             ch   c   subs   c s     h  

    u   /p   u     s u c .  Th s  s   p       s  c   h       p  s  c       ch   c      w        

s d      d  s       p       s      b        b        ( . .         h   c   c  ss b    g c      b    s).  

O           s      b        b        c     ch   c    x           c  ( d   s     b     c   ).  M    s 

b u d     h  c  s         c     s d      g    s,      x  p  ,             -b        b       , wh    

     s d ss    d     h  w     c  u       g              b        b       .  T   u  h   c  p  c    

      s, b c us    ch   c    s      b        b        d  s             w     x           c .  Th s c   

      ccu      h     s  xp su  ,  h    s,      g   s   c u     c   s      c    c  w  h  h  ch   c  . 

T x c      s   g   k s  h s  c  p  x    s       cc u  .  T x c      s s us  g s   u ch          s       ss  s 

c   d         wh  h   c          s     p  s           x u     d c  c           h   d   c      h b   

       s     .    sh u d b      d  h   wh     h s  ss    s   s   d  d, s  s        d w d      c g  s d 

   h d      ss ss  g sub   h     x c                         s,    c       xc ud   h  p  s  c     

  h     x c   s  c   g  h  ugh d           ch   s s. 

W     s  p     x c      s   g w s u d    k   us  g  h  C p  s   u ch   Parechinus angulosus 

c    c  d       h         d   z       K     j  ,     h  C p  P    su   (F gu   2-6).  Th s sp c  s h s 

b    succ ss u    us d b   h   u h  s      h    s  s x     s du   g     u     c   x c      s   g,   d 

s   d  d p    c  s w         w d,  s    d  u      h  A    c   Pub  c H    h Ass c       (APHA, 2012).   

Sp w   g w s   duc d b    j c   g   ch u ch   w  h  w  0.5    d s s    1     p   ss u  ch    d  

(KC ).  F      u ch  s w            sp w ,     w  g  ggs             h  b          h  c   c      sk 

(F gu   2-6).  M   s w          d   d p  c d up  gh     p     d sh s        d p     u    c         

    h  sp    (F gu   2-6). 

Th    w s  sp        gg        h   p  duc s       h   70%        s                d s  w     h s b    

d        d    b  100:1     P. angulosus (APHA, 2012).  Th  S   d  d M  h ds p  sc  b   h   1 000 

 ggs sh u d b   dd d      ch   s   ub , wh ch     s  h    h s   qu   s 100 000 sp        ch     

 h  100:1 sp        gg      .  S  ck s  u    s w    p  p   d such  h    pp  x        0.5  L     gg 

s  ck s  u     c       d ~1 000  ggs, wh    0.1  L sp    s  ck s  u     c       d ~100 000 sp   .  

Eggs        ch        w      s  d        b      b         g   s     s  p       ggs   d  bs     g 

 h   u d     c  p u d   c  sc p .   

F      s      w s d        d b   h  p  s  c       c            s         b     su   u d  g  h   gg 

(F gu   2-7).  Acc p  b   c              s       s c  s d   d    b  ≥70% (APHA, 2012).                

b s  p  c  s    qu   s  h       x c     xp        sh u d b  c  duc  d us  g       s      c       w  h 

       u      h      p  c   s.  Th  s   u ch    gg        s      succ ss      w s d        d b s d 

          u     100  ggs        u    p  c   s       ch s  w     s  p   (       d s  w     c      , 

       c  s  p  s   d AMZ s  p  s). A   s  w     s  p  s w           d  u   p       s     h    

  sp c     b     s p        d c     g      su       p  s         (h   g   s d) s  p   w s   s  d.  
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Figure 2-6. The spawning phase of seawater toxicity testing at the laboratory using the Cape Sea Urchin 

Parechinus angulosus. 

 

Figure 2-7. P. angulosus eggs; unfertilised (left), fertilised and stained with Rose Bengal (right). 

2.2.3.3 Total suspended solids 

T     susp  d d s   ds (TSS)      s s w    c  duc  d b            c     b        u    s  g   SANAS-

 cc  d   d    h d b s d     h  S   d  d M  h ds      h  Ex             W       d W s  w     

(APHA, 2025), wh ch h s c                 s wh   us d w  h   h gh-s             x   k  s  w    . Wh   

s  p  s            d,  h  d ss    d s   s c   b c       pp d     h        . Th  s   d  d    h d 

       s w sh  g     h           d c    c  d s   ds w  h  h    succ ss    10  L    qu  s    d s     d 

w    , b      d    g.    s         s h gh,  h s       d w sh  g     b    su   c                   d ss    d 

s   ds       h           d c     su         s    h gh TSS    d  gs. Abs  u   c  c         s    TSS 

p  s    d     h s   p         h        b  h gh   c  p   d  h   w u d b  d        d w    

 dd           s  g   c ud d     h     h d   g  (   c     s     S   d  d M  h ds). 100  L    s  w     

w s        d       ch s  p  .   

2.2.3.4 Turbidity 

    h  1995 SA W     Qu      Gu d     s (DWAF, 1995),  u b d    gu d     s     sp c    d  cc  d  g    

 h    p c   h    u b d    h s     h  d p h     h   uph   c z    (  hu   -    p  c p        w     
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    sp    c , b s d    S cch  d sc d p h). Th  D     2022 gu d     s sp c     h    h  upp            

 cc p  b    u b d    sh u d b  s   b   h  80 h p  c            su   b          c  d    s  ,  s w     s 

  qu    g  h    h     u    d p h     h   uph   c z        b  ch  g d b        h   10%             

         c  s   . Th  d     h   w    c    c  d     p      u b d    d    c    c  d     u   p   d p hs, 

  d    su  d      ph        c  u b d    u   s (NTU) wh ch     us  u         ck  g susp  d d p    c  s 

 ss c    d w  h p   u            p    b     d  bs     -  d p  d          . Th     s    d   c  

        sh p b  w     uph   c z    d p h   d NTU, s  c  p    c   ss ss    s     h s   p        

b s d     h  2022 gu d     s (DFFE, 2022) wh ch     w       d   c  c  p   s      p     d         

     us d p hs,    h    h      S cch  d p h. 

2.2.3.5 Metals 

A subs      w     qu      s   s    u d   ch  u     ,   d            c  s   s, w         s d           

c  c         s      qu        b s s. A    s s w    p       d b      b         cc  d   d b  SANAS 

      s  w       d u . Th     s   h    d   s  s  xh b   d  uch h gh  - h  - xp c  d      s  s     

         . Ju   2024 d    h d  xc ss      h gh   su  s     c            s (As, Hg, Pb)  c  ss     s   s, 

  c ud  g       u         c  s   s b s d          b          u   qu        g      s    s  w      c  ss 

 h  C p  T w       (CS R, 2016, 2017 , 2017b). Oc  b   2024 c  c         s d        d b   h  

  b        w     uch   w  ,   d w  h  h     g     p     us s ud  s, bu  J  u    2025 d    w    

  c   g     xc ss      h gh   d w  h     pp      d       c  b  w           c    d   p c  s   s. 

C  c         s      s   c,    cu     d    d   p    d b   h    b        w    b  w     w    d 

 h      d  s      g   ud         s   s,   c ud  g        c  s   s,  h   h d p     us   b      u d    

 ccu      h  C p  T w  H  b u  –         k  w     b  h       p   u  d (Ok         ., 2013).    

  sp  s      h s h gh               b     , subs  p  s w    sub     d          s s b   h    s p      

  b        s    J  u    2025:  h     g    , SANAS- cc  d   d   b       ,   s c  d S u h A   c      -

 cc  d   d   b       ,   d   UK-b s d UKAS- cc  d   d   b       . A      h gh      -  b        

          w s   u d     h s  d   , w  h  h     g     SA-b s d   b d         g c  c         s   d  s 

     g   ud   b     h s    p    d b   h    h    w    b        s. Th    u  h qu        s  p  s    

Ap    2025 w    sub     d          h  UK   b       . 

A    h      b        s   d  us       duc       C up  d P  s   Op  c   E  ss    Sp c         ( CP-

OES)    d   c     c       s    w    . Th  d   c       s s    s  w     b   CP  s        us   d    cu  , 

       b c us       w      s       c       s       u    s  w       d      x           c s       h  

h gh d ss    d s    c      . Wh    sp      g s  p  s w  h h gh      s    d ss    d s   ds, s        

d p s       h         c  (c   s) du   g  h         c    u , d g  d  g s g    s  b     . Add         , 

h gh      s    d ss    d s   s c   c us  sp c     (p        c)           c s. B c us   h s  

          c s    g            h  s  w          x   s   , s   d  d  CP-OES     s  w          s s c   

         d       s  p s        su  s  h        uch h gh    h    h   c u   c  c         s     h  s  u    . 

Wh         x     c s h        b    c  c us      d        d  s  h  s u c          s,     s c          

 h         b                   h    ccu     qu      c              s h s     b    c  s s       

p ss b   du   g  h     s          s  p   g. M    s d        p  s    d    Appendix II      h  s k     

c  p      ss, bu           ss ss d     h s   p   .     s  g     s   d       c          ssu    ccu  c  

              s s     u d  w     d w        w     d    p  s             h  s c  d    u     p   .  

2.2.3.6 Nutrients 

Nu       c  c               s s w      s  c  duc  d b      b         cc  d   d      h     h d, 

bu    su  s w    s           c  s s       d d      d b    d  s      g   ud       d      p    d      h  

  g      d  h  s u h    B  gu    upw     g s s         g         (P. Ch p    & B     , 1991; P. 

Ch p    & Sh     , 1985; D  g       ., 2023; F          ., 2020). Th s          s     b  du     h   

      h d   g c     c  s s   c  s      s  u     c   b        ssu s, bu      s c           h  d     h   

 ccu     qu      c          u      s h s     b    c  s s       p ss b   du   g  h     s          

s  p   g. Nu      s d        p  s    d    Appendix II      h  s k     c  p      ss, bu          
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 ss ss d     h s   p   .     s  g     s   d       c          ssu    ccu  c      u            s s     

u d  w     d w        w     d    p  s             h  s c  d    u     p   .  

2.2.4 Data presentation and data sources 

Th  w     qu      d    c    c  d      h s          g p  g      p    d         s    s    ‘s  psh  ’ 

d    p    s,   ch      c          u  qu  s      h d  d     c, w   h  ,   d w s  w     d sch  g  

c  d     s. D         h        p  s    d        s         s   d    g s    b      d sc  b   h  

     b          h  d   , w  h su      s    s  cs (   h             d   ,    b  h) us d          h  

 ss ss        c  p    c  w  h p      c  d     s. 

Ap          h  d    c    c  d d   c    b             d A ch   s      s p        h s          g 

p  g     , d             s s   d c  p   s   pu p s s w     b     d       h       w  g s u c s: 

• H s    c   d         p     us  u               g p  g     s w    p    d d b   h  CS R   d CLS; 

• C  s      c  b    g c   d           u              g w    supp   d b   h  C       C p  T w  

• W s  w     qu      d    w    supp   d b   h  C       C p  T w ;   d 

• W   h   d         h  C  s      b  g w   h   s       w     b     d       h  S u h A   c   

E             Obs         N  w  k (SAEON) Op   D    P        ( dp.s    . c.z ). 

All data are presented in Appendix II.  

2.2.5 Approach to compliance assessment 

Th   h            u     s     h  A      c c  s     C p  T w      subj c     p      c  d     s  s s   

 u      h           C  s    W    s D sch  g  P     s  ssu d       ch  u     . Th s  p     s w     ssu d 

   2019 (H u  B  )   d 2023 (C  ps B     d G     P    ). D sch  g s       h  H u  B          

 u            qu   d u d    h  p      c  d     s         sp c   c    g      u s,    g s    d sc  p    s 

         us c      w     qu      p        s. Th  C  ps B     d G     P             u     s d  

    h    s       c            h  p      c  d     s, bu      s sp c    d        p     s  h   w     qu         

 h  b u d        h  AMZ sh u d c  p   w  h  h  S u h A   c   W     Qu      Gu d     s     C  s    

M      W    s (V  u   1): N  u    E            s pub  sh d b   h  D p           E             

A     s (1995). Th s  gu d     s p    d  sp c   c    g      u s   d    g s     w     qu      

p        s     h                        S u h A   c ,   d            d        h s ch p     s ‘the 1995 

Guidelines’. Th  2022 draft Guidelines (DFFE, 2022)‡     us d    supp        h       p             h  

1995 gu d     s     h s   p   . Th   sp c     h   w     qu      b     su  d  g   s           c  d    

s    h    s  pp  p           h  d sch  g    c     .     h  c s      h  p  s     u               g 

p  g     , c  p    g  h  cu      d        bs  u      g      u s   d    g s     b    s   d  g 

   s    c s s wh    s  s       d      -d           b      c us     u      uc u     s  u s d     

   g      u s,  s  s c         h  c s     C p  T w . 

Du      h  d     c    u      C p  T w ’s A      c c  s     ,  h  w     qu          h    c     g 

             s    u           b    c  ss-   d w  h   s  s  s. A  u        g s    w     qu      d    

    us d     s   s     h  b u d        h  AMZ, wh    c  p    c   s    su  d,  s w     s           c  

s   s. R      c  s   s w    s   c  d    such   w    h    h  w     qu      ch   c    s  cs   s  b    h   

    h  AMZ bu             ugh  w    h    h     s      k      p c        h   u      d sch  g         

  h      h  p g   c s u c . R      c  s    s   c      s ch     g  g    C p  T w ,  s s   s  h       

       ugh  w         h    p c             s  b  subj c          d         ph s c     d 

              c  d     s. S  p  s w    c    c  d     h  s    d  s      b  h        c  s   s   d 

AMZ s   s,                   k  c  p   s    s  ccu      s p ss b  . D        c  s d   d       h    

p    s (  p,   dd     d b     )     h  w     c  u  . 

 
‡ Refer to Appendix II for a summary of the relevant parameters in both sets of water quality guidelines 
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2.3 Camps Bay Outfall: Results and Discussion 

W     qu      s  p   g s   s      h  C  ps B    u          sh w     F gu   2-8. 

 

Figure 2-8. Sample sites for water quality around the Camps Bay outfall and its corresponding reference site at 

Karbonkelberg. 

 

 

 

 

A   w     qu      d         h     s          C  ps B    u      s  p   g       bu    d    Appendix II. 
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2.3.1 Seasonal patterns and variation in water quality 

2.3.1.1 Temperature 

S      p    u    xh b   d h gh s  s               (        g  d       c     1.8°C b  w    

s  s       d       p    u  s)  c  ss  h  C  ps B   s   s,  s  xp c  d      h  A      c s  b   d 

(F gu   2-9). Su     w        p    u  s w    c             s   s, w  h  c         p    u  s    d p h. 

W         p    u  s w    w        d  xh b   d                   c   s       c     . As w u d b  

 xp c  d, sh    w  ,      sh      d s   s (such  s  h s      h  C       B  )  xh b   d   ss s  s     

     b            p    u  . Th s  s  s     p      s      c   h  d       c s    w              

(upw     g)  ss c    d w  h s  s     ch  g s     h  p        g w  d d   c    . Du   g w          hs, 

 h  p        g     h-w s      w  d b   gs w  h         s  w      s    s   d h     w     c    , 

  su    g      w   -  x d   d h   g   us w     c  u  , wh  s   h  p        g s u h-  s      w  ds    

su         sp    su   c  w        sh   , d     g   s    g su     upw     g, b   g  g w  h    c  d   d 

 u         ch w    s. S      p    u      g d b  w    9.4°C   d 15.4°C  c  ss  h           g c c  , 

w  h b  h  h  w    s    d c    s     p    u  s    su  d du   g su         hs (CB004M   d 

CB002S   sp c      ).  

 

Figure 2-9. Boxplots indicating the seasonal variability of temperature for each of the Camps Bay outfall sites for 

the three depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Summer, 

displayed in purple, was defined as months from October to March. Winter, displayed in teal, was defined as 

months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS and REF indicate allowable mixing zone, 

offshore screen, mid-shore screen, nearshore screen and reference sites, respectively. 
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2.3.1.2 Salinity 

S        (F gu   2-10) w s g         h gh      w         sub-su   c  s  p  s   d           b       h  

su   c . A   w   s   c s      w s        w       su  d    b        d   dd   d p hs    AMZ s   s, 

p           c    sp  d  g        u    p u   d sp  s   , bu    s         d p hs        sh    s   s     h  

sh      d C       B  ,   d     h  K  b  k  b  g        c  s   . S            h  su     s  s   w s 

  p c     h gh s      h  su   c    d d c   s d w  h d p h. S             s     h    dd       h  w     

c  u   d sp    d   ss s  s          b       h   b  h su   c    d b      w    s. Th    w s    c  d d 

s        w s 32.88 PSU    CB008B   d  h  h gh s  w s 37.51 PSU    CB003B. 

 

Figure 2-10. Boxplots indicating the seasonal variability in salinity for each of the Camps Bay outfall sites for the 

three depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Summer, 

displayed in purple, was defined as months from October to March. Winter, displayed in teal, was defined as 

months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS and REF indicate allowable mixing zone, 

offshore screen, mid-shore screen, nearshore screen and reference sites, respectively.  
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2.3.1.3 pH 

pH  xh b   d s       s  s         ds       p    u   –   w      su       d h gh      w      (F gu   

2-11). W  h  h  c  d w     b  ugh     du   g su     upw     g,  h  s  ub         CO2    s  w     

  c   s s,   k  g     s  gh          c d c c  d     s (  w   pH). C     s   ,  h  w      x d   d 

s  gh    w      c  d     s    w          s CO2  s   ss s  ub      s  w    , subs qu        w    g  h  

c  c             c  b   c  c d   d   c   s  g pH. Th s      ds w      s  p    u c d    b      

w    s, w  h s  s               d c   s  g w  h p  x          h  su   c . Th s      ds w    d      b  

p       p  duc       d s  -     xch  g        h  su   c   h   bu     ch  g s    CO2 

c  c            d  h    su    g sh   s    pH.  

 

Figure 2-11. Boxplots indicating the seasonal variability of pH for each of the Camps Bay outfall sites for the three 

depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Summer, 

displayed in purple, was defined as months from October to March. Winter, displayed in teal, was defined as 

months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS and REF indicate allowable mixing zone, 

offshore screen, mid-shore screen, nearshore screen and reference sites, respectively. 

 

2.3.1.4 Dissolved oxygen 

        w  h   h   ph s c -ch   c   p        s,  x g   s  u       d sp    d s    g s  s         ds 

   u d C  ps B   (F gu   2-12). R g  d  ss    s  s  ,  x g   w s h gh s      h  su   c    d 

d c   s d w  h d p h. S  w     g         h d   w    x g   s  u            s du   g su     

    hs, w  h      p    u c d s  s     d       c s      dd     d b      w    s. L w    x g   
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s  u            s du   g su         hs w      k    d      b   h  c  b           upw     g (  d 

 ss c    d  x g   d p          d p h),   d  h      s       c          h  w     c  u   p        g 

     c     x  g   d subs qu        sp        x g   d w   h  ugh  h  w     c  u  .  

   C  ps B  , su   c  w    s w      s         w     x g     d   d       sup  s  u    d (p  k  g 

   144.73%).  Ox g   s  u            s d c   s d w  h d p h        s  p   d   s. Th s p       w s 

  s   bs    d    d ss    d  x g   c  c         s, w  h     x  u    d      u  c  c             

11.83  g/L (CB009)   d 5.63  g/L (KB001)   sp c           h  su   c . Th s d c   s d        x  u  

  d      u  c  c             10.62  g/L (CB016)   d 3.59  g/L (CB001)    b      d p h. 

M    u   x g   s  u       w s 39.2%. W       x g   s  u       d sp    d   ss      b     ,      c   g 

s    g   x  g   d              s       c     .  

 

Figure 2-12. Boxplots indicating the seasonal variability of oxygen saturation for each of the Camps Bay outfall 

sites for the three depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. 

Summer, displayed in purple, was defined as months from October to March. Winter, displayed in teal, was 

defined as months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS and REF indicate allowable 

mixing zone, offshore screen, mid-shore screen, nearshore screen and reference sites, respectively. 

 

2.3.1.5 Total suspended solids 

TSS d    d d     d sp      c     s  s     s g   , w  h   s   bs        s du   g su       d w      

      g w  h     s          g  (F gu   2-13). A      d      d d sc  p            h            s    TSS 

d       C  ps B    s p    d d    §2.3.2. As TSS w s p         us d  s      d c         h      u    
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p u  ,        d   d       u s       ss              h    h    w d   . Th         d      qu       

   g s ( QRs)  bs    d     h  AMZ s   s CB005M, CB008M, CB004B   d CB001B              s   s  h   

sugg s       c   s d p  p                 d TSS    d  gs, p                c   g  h      c      h  

    u    p u  ,       w     c     s      g up b      s d     s. S  gh    c   s s     QRs    s       

    sh    s   s du   g w            k         bu  b        h  c d w     c       susp  d  g s d      

      h  w     c  u       h s             .   

 

Figure 2-13. Boxplots indicating the seasonal variability of total suspended solids (TSS) for each of the Camps 

Bay outfall sites for the three depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-

June 2025. Summer, displayed in purple, was defined as months from October to March. Winter, displayed in 

teal, was defined as months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS and REF indicate 

allowable mixing zone, offshore screen, mid-shore screen, nearshore screen and reference sites, respectively. 

 

2.3.1.6 Enterococci 

   C  ps B  , F B w    p    d c     d   c  d    s  w     s  p  s       h   u     , bu       

 xc  d d   sk-b s d gu d         u s    185 c     -      g u   s (c u)/100       w   cc s   s:    

 h  su   c     s   s CB002   d CB008,   d              h s  s  p  s  xc  d d  h  s  g  -s  p   

 p          gu d         240 CFU/100 L. Th s  qu   s    0.3%        s  p  s       h  12     h 

s  p   g p    d ( =609). Th  h gh s  c u  s    F B (      c cc ) w      p c       u d    su   c  

w    s     h  b u d        h  AMZ, wh        sh    s   s   p c     h d        w b c       c u  s. 

B c       w      s     qu      d   c  b   b   w   sk  h  sh  ds      d-d p h w    s    u d  h  AMZ. 
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F gu   2-14    us     s  h  h gh         c cc  c u  s  h  ugh u   h  w     c  u      AMZ s   s,   s  

  k     s     su       h      u    p u  . CB014, CB015   d CB016,  h        sh    sc    s s u h     h  

 u     , h d s  gh    h gh   c u  s          c cc     c  p   s        h   sc      g s   s, bu  s     w    

b   w   sk-b s d gu d       h  sh  ds   d     h  ‘Exc      ’ w     qu        sk c   g     pp   d b  

 h  CCT –          §2.6.1. Th s    d  g  s         w  h   d    d p u   b h    u ,   d d scuss d  u  h   

   §2.3.2. 

 

Figure 2-14. Distribution of enterococci counts in CFU/100 ml for each of the Camps Bay outfall sites for the three 

depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Summer, 

displayed in purple, was defined as months from October to March. Winter, displayed in teal, was defined as 

months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS and REF indicate allowable mixing zone, 

offshore screen, mid-shore screen, nearshore screen and reference sites, respectively. 

  

Figure 2-15. Bar plots indicating the number of times that the count of enterococci in CFU/100mL exceeded the 

guideline threshold of 185 CFU/100mL for each of the Camps Bay outfall sites for the three depth categories – 

surface (S), middle (M), and bottom (B) for the period July 2024-June 2025.  
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2.3.1.7 Environmental toxicity testing  

   s   u ch          s       xp       s, c              s      succ ss c        s g    c     ,   d 

 cc p  b   c              s      succ ss  s c  s d   d    s   d  d    h ds    b  ≥70% (APHA, 2012). 

    h   bs  c         c     d        d c              s      succ ss      70%        s       s us d h    

 s   g        h  sh  d       x c   . B  h su   c    d   d-w     AMZ s   s (F gu   2-16) w    

c  s s         u d        h        x c     c  w  h h gh      g         s      succ ss,   g  d  ss     h  

s  s   (>93.9%    su       d >95.4%    w     )    w        d su    ,      g         s      succ ss 

     h        h    u  b      w     AMZ s  p  s w s h gh (>94.8%    su       d >96.8%    w     ). 

B      w     s  p  s      s    CB007 h d     x c     c     s   u ch     p  duc         w  

 cc s   s (F b u      d M  ch 2025).  A s  g     x c            s   ccu   d    b      w        CB007 

   Ap    2025   c   s  g  h  w            c      h s s   . V             h  K  b  k  b  g        c  s    

p  c    g         s      succ ss w s   s  h gh         h    d p hs    su    ,   d     h  su   c    d 

  d-w        w     .  Th s  s du       x c     c s   c  d d     h  su   c    d b         F b u      d 

     d-d p h    Ap    2025. Th  su   c    d   d-w     s  p  s    KB001    M  ch   d su   c  s  p   

   Ap        h d              w      g         s          s (<75%) wh ch   s    c   s d      b     .  

 

Figure 2-16. Boxplots indicating the seasonal variability of urchin toxicity (average percentage fertilisation 

success) for each of the Camps Bay outfall sites for the three depth categories – surface (S), middle (M), and 

bottom (B) for the period July 2024-June 2025. Summer, displayed in dark purple, was defined as months from 

October to March. Winter, displayed in teal, was defined as months from April to September. Site IDs prefixed by 

AMZ and REF indicate allowable mixing zone and Karbonkelberg (KB) reference sites, respectively. 
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2.3.2 Monthly data summaries 

K    bs        s      s  p  s c    c  d    u d  h  Camps Bay  u         22 July 2024    c  d 

   p    u  s w  h h          (>40   )     h  p  c d  g  h    d  s,   d     h-w s      w  ds, 

  c ud : 

• F B w          u d        s   s,        d p hs     h s d   , sugg s   g  h    h      u    p u   

w s     d   c  d            h  su     p s     s     h  b u d        h  AMZ; 

• TSS w    p  s              d c  c         s    AMZ s   s      d-d p h   d su   c  s  p  s, 

              h   s   s    C  ps B  ;     h   bs  c     c    sp  d  g b c       c u  s,     s     

c     wh  h    h s   d c   s w s  w    -d     d s   ds          s    s    b   g   su   c         u  d 

du   g      s s; 

• Tu b d   ,    c     s , w s   w (<10 NTU)        s   s, bu    w s      h  AMZ   d h gh s     s   s 

    g  h  sh       ,   k    du     w     c       d susp  s       s d     s; 

• C  s    w    s w    w   -  x d, w  h                     s         c  ss  h  d p h p      ,        s   s 

 xc p        sh    s        G    B  ch, wh     h  su   c  s  p   h d    uch   w   s        

 h         h   s        h s d   ; 

• S   u ch     x c      s s         u d  h  AMZ h d h gh      g         s      succ ss (>97%)        

d p hs,   d c    g       d  c       x c   ;   d 

• Ox g   s  u               h    d p hs      g d      90%,   d     h  su   c  s  gh  

sup  s  u       w s  pp      (b  w    100%   d 110% s  u      )    s   s  u  h      sh   ; 

d ss    d  x g   c  c         s w     b    7  g/L        s   s   d     d p hs. 

 

S  p   g    Camps Bay du   g August 2024 w s     c  d b  s      w   h   c  d     s (s    g     h-

w s      w  ds   d h gh s  s, w  h 11                  d c       p    u  s)   d h d    b  sp         

 w  d  s (20 and 23 August 2024) du     u s    c  d     s du   g  h     s  d      s  p   g. A  u  h   

20                     h   w  d  s p  c d  g s  p   g    23 Augus ;     h  d      s  p   g, w  ds 

w    sh     g b  w    w s        d     h    ,    sp  ds up    8  /s. E gh  s   s w    s  p  d    20 

Augus  (CB004, CB005, CB007, CB008, CB013, CB015, KB001),   d 11 s   s w    s  p  d     h  23 

Augus ,   c ud  g     h          c  s  p   (CB001, CB002, CB003, CB006, CB009, CB010, CB011, 

CB012, CB014, CB017, KB001). K    bs        s   c ud : 

• F B w    d   c  b        w c u  s      d-d p h (26 CFU)   d     h  su   c  (11-43 CFU/100 L) 

    h     sh    b u d        h  AMZ, bu          h   s   s du   g  h s su     –  h s  c u  s     

  d c                d  u  d     u    p u  , w  h      h     k    s u c s; 

• TSS w    s  gh    h gh       h     sh    b u d        h  AMZ (40  g/L, w  h       h   AMZ s   s    

 h     g  9-27  g/L); TSS      d-d p h   d     h  b             sh    s   s w s   s         d, 

p           du      h  susp  s       s d     s du     s      c  d     s; 

• Tu b d    d    sugg s s s  gh           s     u b d         d-d p h     h  b u d        h  AMZ   d 

      h  sh       , w  h  h  h gh s    c  d d    u  b   g 16 NTU     h      h  s     b u d    

    h  AMZ; 

• S   u ch     x c      s s         u d  h  AMZ h d         g  h gh        s      succ ss (>96.5%) 

       d p hs,   d c    g       d  c       x c   ;   d 

• Th  s      c  d     s        d        h  s       ,    p    u     d  x g   c  c          d   , 

wh ch w    s               h    d p hs   d  c  ss     s  p   g s   s,   d c              w      x d 

c  d     s. 

 

K    bs        s      Camps Bay s  p   g    23 September 2024 wh ch w s u d    k   u d   

  d      s u h-  s      w  ds,   d         p    u  s,   d w  h      c            ,   c ud : 
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• N   h-w s      d sp  s        h      u    p u  , d   c  b        w c u  s    F B      d-d p h (8-

18 CFU/100 L)   d h gh   F B c u  s     h  su   c  (225 CFU/100 L)     h     sh    b u d    

    h  AMZ (Figure 2-17); 

• N  F B c             w s d   c  d        sh    s   s – c u  s w    b  w    0   d 3 

CFU/100 L        s   s   h    h    h s    d c   d  b   ; 

• Tu b d    w s    su  d  s 0 NTU §               

s  p  s,   d c    g      c     c  d     s w  h    

  s b   d   c  b       u    p u  ,      wh    

      c cc  c u  s w           d; 

• S  gh      duc d s        s   d h gh      p    u  s 

    h  s    s   s wh    b c      w    d   c  d, 

p ss b     s    d c          h     sh  , w      

    u    p u      ch  g  h  AMZ b u d   ; 

• S   u ch     x c      s s         u d  h  AMZ h d    

     g  g  d        s      succ ss (>93%)        

d p hs,   d c    g       d  c       x c   ;   d 

• A s  gh  d p h g  d     w s  pp         d ss    d 

 x g   c  c         s,    g  g      s  u      s 

b  w    80   d 92%    b      w    s,    b  w    

95   d 102%     h  su   c . 

 

K    bs        s      Camps Bay s  p   g    16 October 2024 w  h s    g s u h-  s      w  ds, 

  d         p    u  s,   d      c        ,   c ud : 

• S u hw  d d sp  s        h      u    p u  ,  pp                d F B c u  s     h  su   c  (115 

   140 CFU/100  )    s   s     h  s u h    b u d        h  AMZ (Figure 2-18); 

• A w  k      s  h   c       d   s    g  h    c    , w  h w     , h gh  -s        su   c  w    s 

  d c     ,   ss s      b      w    s        s   s; 

• N   pp       u b d             s    s   s wh    F B 

w           d,   d g           w  u b d      d TSS 

c  c         s        s   s s  p  d; 

• L w  x g   s  u      s        s   s         d:    g  g 

     70%    90%    b      w    s, 74%    96%      d 

d p hs,   d 84    92%     h  su   c  –   w  x g   

s  u      s w      s     su  d        d p hs     h  

K  b  k  b  g        c  s        h s d   ;   d 

• S   u ch     x c      s s         u d  h  AMZ h d    

     g  g  d        s      succ ss (>92.5%)        

d p hs,   d c    g       d  c       x c    d sp     h  

   su  b   p  s  c         u        h  s u h     s  

s   s. 

 

K    bs        s      Camps Bay s  p   g    11 November 2024    s    g s u h-  s      w  ds w  h 

c       p    u  s   d      c               c ud : 

• F B c u  s        s   s   d d p hs     h s d    w      w (≤ 2 CFU/100  )    z   , sugg s   g  h   

 h      u    p u   w s  d qu      d  u  d b         ch  g  h  b u d    s     h  AMZ; 

 
§ Instrument reported value = 0 NTU at a manufacturer-reported 0.01 NTU resolution, but in reality zero turbidity is highly unlikely 

and a turbidity of 0 NTU should be understood to represent a very low (but unmeasurable) turbidity. 

Figure 2-17. Camps Bay enterococci counts in 

cfu/100ml at the surface in September 2024. 

Figure 2-18. Camps Bay enterococci counts in 

cfu/100ml at the surface in October 2024. 
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• H gh      g         s      succ ss    s   u ch     x c      s s         u d  h  AMZ (>95%)        

d p hs,   d c    g       d  c       x c   ; 

• V      w  u b d           s   s         d (0 NTU)§;  

• A c  s s          s  h   c       d s    g  h    c     w s p  s   , w  h w     , h gh  -s        

su   c  w    s   d c     ,   ss s      b      w    s    d           s   s;   d 

• A c     d p h g  d         x g   s  u      s        s   s         d:    g  g      70%    90%    

b      w    s, 74%    96%      d d p hs,   d 84    92%     h  su   c , w  h     s   s h    g 

d ss    d  x g   c  c         s g        h   7  g/L. 

 

K    bs        s      Camps Bay s  p   g    19 December 2024    w s        d s u h     w  ds, 

  d         p    u  s,   d w  h      c               c ud : 

• L w (3-22 CFU/100  ) F B c u  s     w  su   c  AMZ s   s     h  s u h    b u d        h  AMZ, 

w  h    (≤ 2 CFU/100 L)       c cc  d   c  d        sh    s   s   d  h        d       h  AMZ, 

  d c    g d  u         h  p u      w  h     c          gu d           s     h  b u d        h  AMZ; 

• R duc d TSS c  c         s             w         u s, w  h   s  s  p  s b  w    5  g/L   d 30 

 g/L   d    c     sp          ds     h s  d   ; 

• L w  u b d           s   s, w  h      s  gh           d    u s        sh    s   s  h         sh    s   s; 

• H gh      g         s      succ ss    s   u ch     x c      s s         u d  h  AMZ (>95%)        

d p hs,   d c    g       d  c       x c   ; 

• A s  gh  h   c       d  h    c    , w  h w     , h gh  -s        su   c  w    s   d c     ,   ss 

s      b      w    s        s   s; 

• A c     d p h g  d         x g   s  u      s                 g s   s w  h              w   s  u      s 

    h s d   , b  w    60%    86%        sh      d AMZ s   s     h  b     ,   d b  w    82% 

  d 87%     h  su   c  –  h  sh    w s  s   s c  s s      h  sh          d     s b   g g         

b        x d   d b     - x g     d        d p hs. 

 

K    bs        s      Camps Bay s  p   g    14 January 2025 w  h s    g s u h       d w s      

w  ds, w       p    u  s,   d            ,   c ud : 

 

• E      d (65-168 CFU/100 L) F B c u  s     h  su   c      w  AMZ s   s     h  w s     (   sh   ) 

b u d        h  AMZ, w  h   w   (44-52 CFU/100 L) c u  s     h  su   c        sh    s   s b    d 

 h  AMZ. Th s  d    w        g  h  h gh s    c  d d     h  su   c     C  ps B   du   g  h  

                 g ( h ugh s     w    b   w   sk-b s d gu d       h  sh  ds),   d sugg s    

    hw  d              h      u    p u  , bu  

d  u  d    w  h     c          w     gu d     s b  

 h             ch d  h  b u d        h  AMZ,   d 

      p c   g     h      sh    sc        s   s 

b  w     h   u        d   c          b  ch s,    

wh ch b c       c u  s w    ≤ 15 CFU/100 L 

(Figure 2-19); 

• V      w  u b d           s   s   d d p hs s  p  d; 

• H gh      g         s      succ ss    s   u ch   

  x c      s s         u d  h  AMZ (>94%)        

d p hs,   d c    g       d  c      cu     x c   ; 

• A w   -  x d w     c  u          s   s, w  h       d 

                p    u     d s         c  ss  h  

d p h p      ;   d 

• G           w  x g   s  u      s        s   s, 

   g  g      70    89% s  u           h  su   c  

Figure 2-19. Camps Bay enterococci counts in 

cfu/100ml at the surface in January 2025. 
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  d      50-70% s  u          d p h, c    sp  d  g    b  w    6   d 7  g/L     h  su   c  

  d b  w    5   d 6  g/L    d p h. 

 

 

K    bs        s      Camps Bay s  p   g    12 February 2025, w  h s    g s u h-  s      w  ds, 

w       p    u  s,   d      c            ,   c ud : 

• L w (7-49 CFU/100 L) F B c u  s     h  su   c ,            s x s   s    u d  h  b u d        h  

AMZ   d      dd        s       sh        h  AMZ,   d s       c u  s (42-63 CFU/100 L)      d-

d p h     h  AMZ b u d   , sugg s   g  h   d  u  d w s  w        ch d  h  b u d        h  

AMZ, bu         d w    w  h     c          w     gu d           s; 

• D   c  b  , bu    w, F B c u  s        sh    s   s      C  ps B   B  ch   d B k     (27-36 

CFU/100 L) s u h     h  AMZ,   d p                c   g   sh    p u   d sp  s    u d   

upw     g c  d     s; 

• A     u   (15.8%      g )           s          h  s   u ch   g        x c      s ,        AMZ s       

 h  w s     (   sh   ) b u d       b      w    s;  h s s    h d F B c u  s    <10 CFU/100 L   d 

w s      b   us     p c  d b     u d  u  d     u    p u       h s d   , s  c  TSS w        

       d   d s        s   d    p    u  s     s            h   s   s. A s           u       h  

 c   x c      s   g  ccu   d     h  K  b  k  b  g        c  s        h  s    d  ,    b  h 

su   c  w    s (41.8%      g         s      succ ss)   d    d p h (23.5%      g         s      

succ ss). A  h ugh  h  c us      h s   cu     x c         s  s u k  w ,  h    c   h    h  

       c  s    w s s             c  d sugg s s c us s   h    h   w s  w           h   u     ; 

• L w (<2 NTU)  u b d           s   s,   c ud  g    s   s w  h        d F B c u  s; 

• A h   c       d    h    c               sh    s   s, w  h   w   s        s   d    p    u  s    d p h 

wh    su    c     d d       su      g  d      c     x  g;   d 

• H gh d ss    d  x g   c  c         s    sh      d,   sh    s   s      C       (110-145 % s  u       

    h  su   c ,   d up    129 % s  u          d p h, bu    w  x g   s  u      s (51%)     h  

s u h    b u d        h  AMZ    d p h, c    sp  d  g         s    d ss    d  x g      11  g/L 

    h  su   c    d b  w    5   d 6  g/L    d p h. 

 

K    bs        s      Camps Bay s  p   g    20 March 2025    h   w   h   (33°C), w  h      c    

           d      gh      h-  s      w  ds,   c ud : 

• L w       c cc  c u  s (12    26 CFU/100 L)      d-d p h     h  b u d        h  AMZ   d    

    sh    s   s s u h     h   u     ,   d s       d   c    s     h s  b c      (9    62 CFU/100 L) 

   b      w    s     h  s    s   s. A   h  su   c ,    b c      w    d   c  d     h  b u d    

    h  AMZ,   d c u  s w           w, b  w    1   d 22 CFU/100 L,     h      sh   ;  h s  

w    w    b   w   c          w     qu      gu d     s bu        d c      s u hw  d d sp  s    

    h  d  u  d     u    p u  ; 

• A s c  d     u   (29.3%      g         s      succ ss)     h  s   u ch   g        x c      s ,     h  

s    AMZ s        h  w s     (   sh   ) b u d       b      w    s;   s              g    

 ccu   d     h  K  b  k  b  g        c  s        h  s    d  ,      d-d p h w  h          s      

succ ss         70.8%         g ;  s    F b u   ,  h  s  u      us   w        s      succ ss    

w           h         c  s      k s    d    cu           bu     x c           p    cu    c us ; 

• A      s  h   c       d    h    c               sh    s   s, w  h   w   s        s   d    p    u  s 

   d p h wh    su    c     d d       su        x  g;   d 

• V      w (<1 NTU)  u b d           s   s   d     d p hs; 

• G           w  x g   s  u      s (39-46% / 3.7-4.1  g/L)   d c         p    u  s (10.7-11.1°C) 

   d p h     w      h  d  p s     sh    s   s, w  h   h  w s    p c   s       c          x g   

c  c         s,         u d 80%    d p h       u d 100%     h  su   c . 
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K    bs        s      Camps Bay s  p   g    23 April 2025,    c    w   h   w  h 2.5         c    

           d s    g s u h-  s      w  ds,   c ud : 

• F B d   c  d           d-d p h     h  b u d        h  AMZ, wh        s    h d   c u      68 

CFU/100  ,   d            sh    s        B k     (23-28 CFU/100 L    b        d   d-d p hs). 

A   su   c  s  p  s  c  ss C  ps B   h d c u  s b   w 5 CFU/100  , w    b   w   sk  h  sh  ds 

      c          us ; 

• V    h gh (>98%)      g         s      succ ss      d-d p h   d su   c  s   s, bu     h  d 

c  s cu         h       u   ( h s      w  h   60%      g         s      succ ss)     h  s    

   sh    s        h     sh    b u d        h  AMZ  s    F b u      d M  ch 2025,    b      

w    s;  h s s  p    h d       c cc  c u  s    7 CFU/100  ,   w TSS c  c         s,   d   

s          d    p    u   c  s s     w  h   h       b  s   s;      h   h  d c  s cu         h  h  

K  b  k  b  g        c  s      s  h d   duc d u ch          s      succ ss, w  h 61.8%      g  

       s          h    d-d p h s  p       h s d      d 74.8%      g         s         su   c  w     

–  s    F b u      d M  ch,  h  s  u      us  cu     x c        h  d s            c  s      k s    

d    cu           bu    h    x c                 p    cu    c us ; 

• V      w  u b d           s   s   d d p hs s  p  d; 

• G         w   -  x d c  d     s        s   s, w  h       d d p h g  d    s    s       ,    p    u  , 

  d d ss    d  x g  , bu    g         d p  ss d  x g   s  u            ss  h   80% (5-6  g/L) 

       s   s. 

 

K    bs        s      Camps Bay s  p   g    15 May 2025        h-  s      w  ds w  h      c    

           d w       p    u  s,   c ud : 

• V      w c u  s    F B    b        d   d-d p h w    s    s   s su   u d  g  h  AMZ   d   h   

    b  s  p   g s   s, w  h       c cc  c u  s b  w    1   d 32 CFU/100      b      w    s 

  d b  w    1   d 26 CFU/100        d-d p h s  p  s (Figure 2-20); 

• A         d, bu  b   w gu d       h  sh  ds,       c cc  c u   (181 CFU/100   )     h  su   c  

     s  g   AMZ s    sh   w  d     h   u     , sugg s   g  h    h      u    p u       h    

   ch d  h  su   c      h s p    , bu  w  h    d   c  d b c       c             (<5 CFU/100 L) 

   s   s         h  sh       ; 

• A    u      h gh        s          s    s   u ch   

  x c      s s          AMZ s   s, w  h      u d   95% 

     g         s      succ ss;  

• L w TSS c  c         s  c  ss     s   s, bu  w  h 

       d  u b d    (up    17 NTU)      d-d p h   d 

   su   c  w    s   ugh   c  g u    w  h F B 

d s   bu       d c  s s     w  h   d sp  s d     u    

p u  ; 

• W   -  x d c  d     s w  h       d s       c         

s              p    u  ;   d 

• A    k d   duc        d ss    d  x g   

c  c         s w  h d p h: su   c  s  p  s w    

sup  -s  u    d  c  ss   s      h  su         , 

wh    s   s      b      w    s    g       d p hs 

w    b   w 50% s  u      . 

 

  

Figure 2-20. Camps Bay enterococci counts in 

cfu/100ml at the surface in May 2025. 
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K    bs        s      Camps Bay s  p   g    10 June 2025    c    c  d     s (9°C, w  h s g    c    

             h  p s   h    d  s (>70   )   d s u h     w  ds,   c ud : 

• E      d       c cc  c u  s      s        h     h  AMZ (CB002), wh     h  su   c  s  p   h d 

  c u      256 CFU/100    (Figure 2-21);   d  h    d-d p h s  p     c u      140 CFU/100   , 

sugg s   g   s  gh    sk          c          us  s     h s    sh    s        h s d   ; F B w    d   c  d 

     w  u b  s     h  b u d        h  AMZ    b        d   d-d p hs; 

• A s  gh           d  u b d       d  g     h  s    s    d sc  b d  b    (2.7 NTU), w  h z    

   d  gs          h   s   s, supp     g         p             h s  s c  s   u   g   s  p       h  

d  u  d     u    p u  ; 

• V      w (<5 CFU/100  )       c cc  c u  s        

    sh    sc     s   s, sugg s   g  h    h      u    

p u    s u   k       h       ch d  h  sh        

w  h u  s g    c    d  u       d  h     c          

w     qu      w u d     h    b      g        

  p c  d     h      b  b  ch s; 

• N     d  c       cu     x c        h  s   u ch   

       s        x c      s s c     d  u     w     

s  p  s       h  AMZ, w  h     s  p  s  ch     g 

       s          s h gh    h   86%; 

• N   b   us s       c         s              p    u  , 

  d  x g   s  u      s      c        w   -  x d 

c  d     s        s   s. 

 

 

2.3.3 Effluent plume and dispersion model comparisons 

Th  CCT u d     k d      d,  h   -d    s      d sp  s      d     g      h      u    p u        ch 

    h   h     u     s,              u d  s   d  g     h              c          s       h   u      

   sp c    d     . Th    d    u pu s       p    d       PRDW (2021).** 

Th    d    d     u    p u             s  x        d     c, bu  k   p      s   d     ds   c ud : 

• Du       w d sch  g      s     h  C  ps B    u     ,  h  p s        bu          u    p u   usu     

b c   s p ss    w  h     sh    d s   c        h  s  b d,   su    g           c  c       d 

p u         h  s  b d. 

• Surfacing     h  p u    ccu s       cc s       , du   g p    ds    h gh w s  w        ws    

s  g     h d  d     c c  d     s. 

• U d     p c   c  d     s,  h      u    p u    s  d  c  d      p  d          northward, longshore 

d   c     b   h  p        g    gsh    cu     s. 

• S    g s u h-  s      w  ds     sp   d  h  su   c  p u   offshore     cc s   ,   d          

   qu       su         hs. 

• Onshore           ccu s wh    h  p u   b c   s         d    h   z      cu     s     dd  s 

   s  g        c  b           w  d   d b   k  g w   s.  

• Occ s      upw     g      s c     s  c     bu      onshore     sp   , p    cu          h       

c  c       d s  b d p u  . Th s  s        k        ccu  du   g su       d  s  ss c    d w  h 

 
** Available for download at the time of writing at: 

https://resource.capetown.gov.za/cityassets/Media%20Centre%20Assets/B_Numerical_Dispersion_Modelling_Reports_Marin

e_Outfalls.zip 

Figure 2-21. Camps Bay enterococci counts in 

cfu/100ml at the surface in June 2025. 
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s u h-  s      w  ds. Du   g  h s       s,   c          b  ch s      xp c  d    b   xp s d    

b c      c  c         s  b     h  gu d           s     sh    p    ds        . 

• Upw     g      s c     s  push  h  w s  w         h  su   c      h  sh       , bu   h  p u    s 

ch   c    s  c          d  u  d    such      s. 

•    c     s , d w w     g      s  ss c    d w  h     h-w s      w  ds    c   h    ss c  c       d 

su   c  p u     sh      d  h  s  b d p u      sh   .  

• Th       u   u b      d  u    s  ch    d     h  b u d        h  274   AMZ w s 3480 u d   

  d    d c  d     s, wh    k   c  s   u   s     h  w s  w     (       , TSS,   d  x g   

d    d)      xp c  d    b  d  u  d     cc p  b        s w  h   25  , 115  ,   d 25  , 

  sp c      , w    w  h    h  b u ds     h  AMZ. Acc  d  g     h    d  ,   c          gu d      

   u s sh u d b          h  b u d        h  AMZ           c cc         u     90%     h      . 

    s   p                h    h  d sp  s      d     g d d       c ud    h   s u c s       c   

c             such  s s    w       d        u    . 

 

F B c u  s       h  2024-2025 su    s sugg s   h    h  C  ps B       u    p u   w s d   c  d 

(usu           su   c     d  u    s    p s     s g    c      sk      c          us  s)     h  b u d       

 h  AMZ    s        cc s   s du   g  h                   g: 

•    w     ,      d-d p h   d     h  su   c      h     sh    w s            h    s d      h  AMZ: 

(   Augus  2024        h-w s      w  ds   d    S p   b   2024    s    g s u h-  s      w  ds,   d 

   Ju   2025    s u h     w  ds); 

•    sp   g   d su    ,     h  su   c      h  s u h     h   u      (   Oc  b     d D c  b   2024, 

  d F b u    2025,        s u h-  s      w  ds); 

•    su        b      w    s,     h  s u h     h   u      (   M  ch 2025,      w w  ds); 

•    su    ,     h      h     h   u          h  su   c  (J  u   , s u h     w  ds);   d 

•     u u  ,      d-d p h   d b      s   s     h  s u h     h   u      (   Ap    2025    s    g s u h-

  s      w  ds). 

Th s     d  gs    g  w    w  h   d    d c  d     s   p    d b  PRDW (2021). 

Du      h  c  p            w    u  s    w s  w     d sch  g d       h  C  ps B    u     ,  h  

p u   h d     s    w  s d  u  d     cc p  b        s b   h             ch d s  p   g s   s     h  

b u d        h  AMZ. O       cc s    F B w    p  s        xc ss    s  g   s  p     c          

w     qu      gu d     s (   Ju   2025     h     h  AMZ        s   ,     h  su   c ). O    s p      

 cc s    (S p   b   2024)           d c u   b   w  h  s  g  -s  p    h  sh  d w s d   c  d    

 h     sh    b u d        h  AMZ     h  su   c .  
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2.3.4 Compliance with Permit Conditions 

2.3.4.1 Temperature 

Th  1995 Gu d     s sp c     h    h     p    u       h    c     g             sh u d      xc  d 

1°C  b       b   w  h    b        p    u  . Th  2022 d     Gu d     s   s  s    h     p    u   

   g               h    b        p    u       h              bu  sp c     h    h     p    u   

sh u d           u s d   h  20 h   d 80 h p  c      s      su   b          c  d    s  . 

As d sc  b d    §2.3.1.1, s      p    u    s h gh        b   s  s        c  ss     d p hs. C  p    c  

 ss ss    s  h        u    s d         p    u      u s  s   b      c  p            h s  h gh   

     b   d   . 

A   h  C  ps B           u     ,  h       su   c     p    u  s    d d    b  s  gh    h gh    h   

 h          p    u  s       h         c  s       K  b  k  b  g,  b u  12 k      h  s u h. Th  

K  b  k  b  g s     s       xp s d, b     -  x d   d d  p  ,   d su        p    u  s        

d p hs w     uch   w     d   ss      b    h          s   s    C  ps B   (         F gu   2-9). 

Th    s   s       h     sh    b u d        h  AMZ (CB006, CB007   d CB008) h d      su   c  

   p    u  s  h   w          h   1°C w       h    h         c  s    (12.96, 12.89   d 12.97°C 

c  p   d    11.86°C).  S   s     h    sh    b u d        h  AMZ h d s  gh      w        

   p    u  s    12.58, 12.62,   d 12.87   sp c       –  s  h s  s   s     sh    w  ,  h  d       c      

     c  d       c s    s       c     , w  h d  p   s   s    d  g    b    ss w   -  x d  h   sh    w s   s. 

A     h      p    u      u s     C  ps B   w    w  h   1°C     h          p    u  s     h  

       c  s    (F gu   2-22). N   h    h            h    d       p    u      u s              h  

AMZ s   s       u s d   h  20 h    80 h p  c      s     h  w        p    u  s    su  d     h         c  

s   ,   d  h s w s   u   h  ugh u   h  w     c  u  . 

Compliance statement: Surface temperatures at three of the six Camps Bay AMZ sites were far more 

variable than at the Karbonkelberg reference site, and their mean values were more than 1°C higher 

than those at the reference site. This is technically non-compliant with the 1995 Guidelines but is in 

this case a function of the reference site location, rather than a reflection of a negative impact. 

Seawater temperatures at all mid-depth and bottom AMZ sites were compliant with the 1995 

Guidelines, and all AMZ sites’ temperatures were compliant with the 2022 draft Guidelines. 

2.3.4.2 Salinity 

    h  1995 gu d     s, s         s    su  d  g   s       g      g        u s,              h  c  s    

z       S u h A   c . Th  2022 gu d     s     s          d c     h      u s sh u d b     su  d  g   s  

     g  d     d b   h  20 h   d 80 h p  c      s      su   b          c  d    s  . 

A      u           u s     s            h  C  ps B    u           w  h    h     g  sp c    d b   h  1995 

gu d     s (34.9 PSU    35.64 PSU),   d b  h  h         d   d       u s      w  h    h  20 h   d 80 h 

p  c          g      h  K  b  k  b  g        c  s    (KB001). 

Compliance statement: All salinity measurements at the Camps Bay AMZ sites at all depths were 

compliant with both the 1995 Guidelines and the 2022 draft Guidelines. 

2.3.4.3 Dissolved oxygen 

T  g      u s   d    g s     d ss    d  x g       g         sp c    d  cc  d  g      w        s. Th  

1995 Gu d     s h    sp c   c    g     w        s      h  s u h   d   s  c  s s, bu       h  w s  c  s  

 h  1995 Gu d     s sp c     h   d ss    d  x g   sh u d          b   w 10%     s  b  sh d    u    

         . Acc  d  g     h  2022 d     Gu d     s,  h     u s sh u d          b   w  h  20 h p  c       
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       pp  p             c  d    s  . Ox g   c  c          w s h gh        b   b  h      s  s     

b s s   d     g s   s,  hus b  h        d   d       u s w    us d     c  p   s  . 

F    h  C  ps B           u     , d ss    d  x g   c  c         s w    g         h gh       h  AMZ 

s   s c  p   d     h         c  s   ,  xc p       w  s   s     h  b          h  w     c  u  , b  h 

   wh ch w      w    h    h         c  s            g  bu      b        h   10% (F gu   2-22). 

Ac  ss  h      ,          h    d            d ss    d  x g      u s      b   w  h  20 h p  c       

    h         c  d    s  . 

Compliance statement: All Camps Bay AMZ sites at all depths were compliant with both the 1995 

Guidelines and the 2022 draft Guidelines for dissolved oxygen. 

2.3.4.4 Turbidity 

Tu b d    d    w       su  d  s  bs  u      u s      ph        c  u b d    u   s (NTU), wh ch c   

     b   ss ss d        s     h  2022 d     Gu d     s   d c  p   d     h  80 h p  c           h  

       c  d   . B c us   u b d       u s    s   s    C  ps B  ,   d     h         c  s   ,   c ud d 

     g   u b        p    d z       u s (     g  h     s  u    -  p    d z   s sh u d b       p    d 

s  p    s        w    u s),   d       u s      s  s   s     z   ,   d      d          s   d us d     

c  p   s   pu p s s. 

Th  C  ps B          c  s    (KB001) h d        w         u    u b d       u s (Su   c : 0.66 NTU, 

M d-d p h: 0.31 NTU, B     : 0.22 NTU). M       u s  xc  d d  h  80 h p  c           h         c  

s    d     c  ss     AMZ s   s.  

Tw  s   s h d     b   h gh         u b d    (b  w    1.04   d 3.04 NTU)  h  ugh u   h  w     

c  u                 h   s   s, CB004   d CB005     h      h    b u d        h  AMZ (F gu   2-22). 

A   s   s    C  ps B   h d h gh  u b d       Augus  2024               h       hs, w  h s  p   g h    g 

  k   p  c  du   g   d         h                   .    M   2025,        d  u b d        h s  AMZ 

s   s w s                  bu  d     h  p  s  c      h      u    p u  .  

M     u b d       u s      s  C  ps B   s   s  xc  d d  h  80 h p  c           h         c  s    

d   . W  h       xc p    s,  h   bs  u      u s     u b d    w    s            w. 

Compliance statement: Mean turbidity at Camps Bay AMZ sites exceeded reference site values by 

more than 10%. Absolute values were low and most often zero, and averages were skewed by 

elevated turbidity at shallow AMZ sites during two winter sampling events. Non-compliance with 

guideline values is most likely linked to increased levels of sediment entrainment from wave action 

at the Camps Bay sites which are mostly shallower than the reference sites, rather than being linked 

to wastewater discharge. 

2.3.4.5 Total suspended solids 

Th    c     d d c  c             TSS     h    c     g              s sp c    d  s    upp         

 g   s    b ckg  u d c  c         . Th  1995 Gu d     s s      h    h  c  c             TSS sh u d 

    b    c   s d b        h   10%     h    b     c  c         . Th  2022 d     Gu d     s 

  c     d  h    h  TSS b     su  d  g   s   h  80 h p  c            su   b          c  d    s  .  

M d       u s  c  ss  h  s   s   d  h  ugh u   h  w     c  u   d d      xc  d  h  80 h p  c       

    h  d          h  K  b  k  b  g        c  s   .  

H w    , s       AMZ s   s h d      TSS      s       h   10%  b              s     h         c  

s   s. F   s    CB004, TSS c  c         s  h  ugh u   h  w     c  u    xc  d d gu d           s 

d     d       h         c  s    d   . F   s   s CB005   d CB008,  h  c  c         s  xc  d d  h  

upp   gu d           s     h  su   c    d     h    dd       h  w     c  u   (F gu   2-22). H gh    u s 
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 c  ss s   s   d  h  ugh u   h  w     c  u      Ju   2024    d d    sk w  h  d      d   c   s   h  

    . H gh            d         d s    w      u        s        h  s  p   d   s   k    c     bu  d 

     c   s d s d         d  g     h  A      c c  s     . Th s p          h gh TSS c     s  b  s       

s   s      dj c        h  AMZ. 

Compliance statement: Mean TSS concentrations at Camps Bay AMZ sites exceeded reference site 

mean values by more than 10%. Sediment entrainment from wave action is likely a contributing 

factor. Median values across the sites and throughout the water column did not exceed the 80th 

percentile of the data from the Karbonkelberg reference site. Median data are a good indicator of 

the general trend, while mean data will highlight any particularly high outliers. The difference when 

comparing means and medians suggests that the data at AMZ sites are generally within similar 

ranges to reference sites, but a small number of higher values resulted in higher means. 

2.3.4.6 pH 

Th  1995 w     qu      gu d     s sp c         g     pH    u s,      7.3-8.2. Th  2022 gu d     s 

sp c     h        g     ds    b  c  cu    d       h  20 h   d 80 h p  c      s             c  d    

s   su   b       h  d sch  g    c     . Add         ,  h  gu d     s sp c     h       d        s         

 h   0.5 pH u   s       h  s  s       x  u          u  d     d b   h         c  s s   s sh u d 

b   u        s  g   d. 

F    h  C  ps B           u     ,       d       u s      w  h    h  sp c    d    g   cc  d  g     h  

1995 gu d     s,   d        u s      w  h    h  20 h   d 80 h p  c      s     h         c  s    d         

K  b  k  b  g. A      u s      w  h    h  s  s        g      h         c  s     h  ugh u   h  w     

c  u  . 

Compliance statement: Median pH values across the sites and throughout the water column did not 

fall outside the guideline range of the data from the Karbonkelberg reference site. 

 

2.3.4.7 Concluding statement on permit compliance: Camps Bay 

W     qu         su  d  s s       , d ss    d  x g  ,   d pH     h  C  ps B           u      w s 

c  p          h  b u d         s AMZ w  h p      c  d     s. T  p    u   w s     c  p      w  h 

p           s b s d    c  p   s  s w  h  h  K  b  k  b  g        c  s   , bu   h s  s      bu  d    

              d       c s b  w     h        xp s d,   ck         c  s      d  h  g              

s        d AMZ s   s    u d  h   u         h    h      p   u       p c s. Tu b d      d TSS w      s      

c  p      w  h p           s b s d           c  s    c  p   s  s, du       c   s s du   g w      

s  p   g      s  h            bu  d                 ,    h    h      h  p g   c, c us s  s  h  

K  b  k  b  g s     s   ck , wh    s   s         h   u      h      s  d  b     . E     c cc  c u  s 

sugg s  d  h     c           c                   h  b u d        h  AMZ (w     h s      k  p  c , 

   h ugh  h  AMZ  s       c     d d      u  -c    c    c       ) w u d h    p s d     sk    hu    

h    h     w   cc s   s,   d H z  -b s d c   g    s c  cu    d      h  AMZ s   s w    ‘P   ’    

    (   sh   ) s   , ‘Exc      ’     w ,   d ‘G  d’     h        h  s x s   s         d –  h s  

c   g   s     s     h w     s    g       u  c d b   h    w s  p   c u   ( =12),   d       ss 

   u b    s    su  s      sk  h    h    c          w     qu      s  p   g c     d  u       h gh   

   qu  c  b   h  CCT   d   p    d    §2.6, wh ch   d c   s  h     s  s   s     g  h  C  ps B   

sh                 xp s d       c   c                     s  h   w u d p s      sk      c          

us  s. 
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Figure 2-22. Annual median values for six of the parameters required to be monitored by the Camps Bay Coastal 

Waters Discharge Permit, relative to the reference site for the period July 2024-June 2025. Annual mean ±SD 

(points + error bars) is also shown for sites on the boundary of the allowable mixing zone for the Camps Bay 

marine outfall, shown against the 20th and 80th percentiles of the values from the Karbonkelberg reference site. 

For pH, the error bars show interquartile ranges (IQRs), not standard deviation. Note that IQR describes the middle 

50% of values when ordered from lowest to highest. 
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2.4 Green Point Outfall: Results and Discussion 

S  p   s   s      h  G     P      u          sh w     Figure 2-23. 

 

Figure 2-23. Sampling sites for water quality around the Green Point outfall and its corresponding reference site 

at Robben Island. 

 

 

 

 

A   w     qu      d         h     s          G     P      u      s  p   g       bu    d    Appendix II. 
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2.4.1 Seasonal patterns and variation in water quality  

2.4.1.1 Temperature 

S      p    u  s      d s  s        c  ss     G     P      u      s   s   d d p hs (F gu   2-24). 

T  p    u  s w        s    w  s   w       h  su     c  p   d     h  w     , w  h  h   xc p     

    h  su   c      h  R bb    s   d        c  s    wh ch h d   s  gh    h gh     d       u     su     

 h      w     . Su        p    u  s w      p c               b    h      w     . Th  h gh s  

  c  d d    p    u   w s 16.4 °C          sh    s   ,   d  h    w s  w s 9.1°C     h  b         

   AMZ s   , b  h    su    . W         p    u  s d d     d      s g    c      w  h d p h. 

 

Figure 2-24. Boxplots indicating seasonal variations in temperature for each of the Green Point outfalls sites for 

the three depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Summer, 

displayed in dark blue, was defined as months from October to March. Winter, displayed in green, was defined 

as months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS, OPS and REF indicate allowable 

mixing zone, offshore screen, mid-shore screen, nearshore screen, other point source and reference sites, 

respectively. 
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2.4.1.2 Salinity 

S        w s h gh       h  b        d      d-d p hs    w      (F gu   2-25), wh   su   c  w    s w    

         sh   du             d s    w      u    . Th    w s  s          c  d d  ccu   d     h  su   c  

    w  s   s    T b   B   (24.71 & 24.14 PSU   sp c      ;       d c   d    F gu   2-25       s    

  su   s     ). S            h  su     w s h gh       h  su   c  (  s    d       u s  pp  x         

36 PSU)   d d c   s d w  h d p h  c  ss   s  s   s. Th  h gh s  s          c  d d w s 37.23 PSU    

 h    d-sh    s    GP008     h  su   c . 

 

Figure 2-25. Boxplots indicating seasonal variations in salinity at each of the Green Point outfalls sites for the three 

depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Summer, 

displayed in dark blue, was defined as months from October to March. Winter, displayed in green, was defined 

as months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS, OPS and REF indicate allowable 

mixing zone, offshore screen, mid-shore screen, nearshore screen, other point source and reference sites 

respectively. Note that the outliers at GP018S of 24 PSU and GP019S of 24.7 PSU are not shown on the plot for 

easier visualisation of the boxplots but was not excluded from the dataset. 
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2.4.1.3 pH 

pH      d s  s          G     P       d T b   B   s   s, (F gu   2-26),    d  g    b    w      su     

 h      w       c  ss     s   s   d d p hs. Th    x  u  pH  ccu   d    w         su   c  w    s (8.3-

8.4). Th    w s   c     d c   s     pH w  h d p h    b  h su       d w     ,  sp c            sh    

s   s –  h  su       d       u s      h s  s   s      d       pp  x        7.8-7.6      su   c     

b     . W        d       u s      h s  s   s      d       pp  x        8.3-7.8 w  h d p h. 

N   sh   , sh    w s   s w    b        x d   d d d     sh w  h s          . O      , pH w s      

     b       h  w        d    ch d   s   w s    c  d d    u     7.3          sh    sc     s   . 

 

 

 

Figure 2-26. Boxplots indicating seasonal variability in pH for each of the Green Point outfalls sites for the three 

depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Summer, 

displayed in dark blue, was defined as months from October to March. Winter, displayed in green, was defined 

as months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS and REF indicate allowable mixing 

zone, offshore screen, mid-shore screen, nearshore screen and reference sites, respectively. 
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2.4.1.4 Dissolved oxygen 

D ss    d  x g   s  u         d c   d s  s        w  h   w      u s    su       d h gh      u s    

w      (F gu   2-27). Su   c  w    s w    b       x g     d  h      d p h  s s        h   x g   

s  u        s w     s  h  d ss    d  x g   c  c         . Su       d       u s      d      85-90% 

    h  su   c     60-70%     h  b     . W        d       u s      d      100-115%     h  su   c     

85-100%     h  b     . Ox g   s  u      s w              b     d sp    d    g      g s     h  

su   c  (    s  s  s),     h    dd   d p h    su    ,   d     h  b         w     . Th    w s     u  

  c  d d w s 27.0%    s    GP043,     h  b     . A   x  u    d      u  d ss    d  x g   

c  c             16  g/L (GP008)   d 5.57  g/L (GP016) w s  bs    d     h  su   c    sp c      . 

Th    x  u    d      u  d ss    d  x g   c  c             12.09  g/L (GP001)   d 2.49  g/L 

(GP016) w s  bs    d     h  b      d p h   sp c      . 

 
Figure 2-27. Boxplots indicating seasonal variations in oxygen saturation at each of the Green Point outfalls sites 

for the three depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. 

Summer, displayed in dark blue, was defined as months from October to March. Winter, displayed in green, was 

defined as months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS, OPS and REF indicate 

allowable mixing zone, offshore screen, mid-shore screen, nearshore screen, other point source and reference 

sites, respectively. 

2.4.1.5 Total suspended solids 

TSS d d     sh w s    g s  s              . M s   bs        s    su       d w      w    w  h   s       

  d       g s (F gu   2-28). M d   s    g d b  w    12   d 23.5  g/L. M s  TSS  bs        s 

       d b   w 40  g/L,    h ugh s        u     s  ccu   d     g     s      p s. A    u     s 

 ccu   d    w     . Th s    x  u s    g d b  w    90   d 297  g/L,    wh ch  h  h gh s  
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 ccu   d       AMZ s   . N   sh    s   s   d       d-sh    s    h d   h gh   sp   d (   g   

     qu          g s)    TSS    u s  c  ss     d p hs    w      c  p   d      h   s   s. 

 

Figure 2-28. Boxplots indicating seasonal variation inf TSS for each of the Green Point outfalls sites for the three 

depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Summer, 

displayed in dark blue, was defined as months from October to March. Winter, displayed in green, was defined 

as months from April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS, OPS and REF indicate allowable 

mixing zone, offshore screen, mid-shore screen, nearshore screen, other point source and reference sites, 

respectively. 

2.4.1.6 Enterococci 

N          s   s s  p  d    u d  h  G     P      u        d    T b   B      qu      h d d   c  b   

 u b  s          c cc ,   s      b      su   c  w    s    w      2024, wh       s   s  xc  d d wh   

w s      h   s  p   g        h    x  u           qu      c      (  > 150 CFU/100 L, F gu   2-29). 

Th  h gh s  c u  s w         d-d p h w    s, p    cu         s    GP013     h      h  s     b u d    

    h  AMZ, wh ch  cc  ds w  h   su  s       h  d sp  s      d     g s ud  u d    k   b  

PRDW(2020 ). Occ s             d c u  s    GP043   s       c   h   xp c  d              h  

d  u  d p u            h-  s      d   c    . L w  , bu  s     s g    c    c u  s w          d   c  d    

  d-d p h s  p  s          s   s     h     sh    b u d        h  AMZ. Ap         du   g     d      s, 

    sh    s   s s  d   h d        d c u  s        d p h. S   s d s           h   u         T b   B   

   qu      h d        d c u  s    su   c  w    s, wh ch w         bu  d p                     ws 

c       g s w g  c                   h  b  . 
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F gu   2-30 sh ws  h         u b        c          w     qu      gu d       xc  d  c s     h  

 w    -    h p    d;  h  h gh s   u b      gu d       xc  d  c s (    )  ccu   d    GP013    

  d-d p h,    c   d     h  AMZ b u d        h  s      h   u      d   us  . F u   xc  d  c s 

 ccu   d    GP018       h  P       C p  T w . S       AMZ s   s h d  w  gu d       xc  d  c s 

   su   c       dd   d p hs. A      s   s bu       h    w s       s       cc s    wh      w u d h    

b    c  s d   d u s       sw   –   s  du   g  h  Ju   2024 s  p   g      , d scuss d     h    x  

s c    . 

 

Figure 2-29. Distribution of enterococci counts in CFU/100mL for each of the Green Point outfall sites for the three 

depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Summer, 

displayed in dark blue, was defined as months from October to March. Winter, displayed in green, was defined 

as months April to September. Site IDs prefixed by AMZ, OSS, MSS, NSS and REF indicate allowable mixing zone, 

offshore screen, mid-shore screen, nearshore screen and reference sites respectively. Note vertical scales differ. 

 
Figure 2-30. Bar plots indicating the number of times that the count of enterococci in CFU/100mL exceeded the 

guideline threshold of 185 CFU/100mL enterococci for each of the Green Point sites for the three depth categories 

– surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Site IDs prefixed by AMZ, OSS, MSS, 

NSS, OPS and REF indicate allowable mixing zone, offshore screen, mid-shore screen, nearshore screen, other 

point source and reference sites respectively. 
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2.4.1.7 Environmental toxicity testing 

Th       g  p  c    g         s      succ ss  c  ss     s   s   d      h    d p hs    G     P     w s 

 b    70%   d w s g         s  gh    h gh      su      h       h  w          hs (F gu   2-31)( h  

 pp s        d    wh   w s  bs    d    C  ps B  ). A   AMZ s   s h d      x c         s, w  h   h gh 

     g         s      succ ss      (>95.2%).  S        ,      g  p  c    g         s      succ ss  c  ss 

     h    d p hs     h  R bb    s   d        c  s    w s h gh (>95.9%)    su    .     w     ,   s  g   

  x c               d-w         h  R bb    s   d        c  s      w   d  h       g  s  s     

       s      succ ss    75.7% (F gu   2-31).  

 

Figure 2-31. Boxplots indicating the seasonal variability of sea urchin toxicity (percentage fertilisation success) 

for each of the Green Point outfall sites for the three depth categories – surface (S), middle (M), and bottom (B) 

for the period July 2024-June 2025. Summer, displayed in dark blue, was defined as months from October to 

March. Winter, displayed in green, was defined as months from April to September. Site IDs prefixed by AMZ and 

REF indicate allowable mixing zone and Robben Island (RI) reference sites, respectively. 
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2.4.2 Monthly data summaries 

Th       p                h   w     qu      d          h       su   u d  g  h  G     P      u       s 

p    cu      ch     g  g du                 p         s u c s    p   u    ,   c ud  g, bu            d 

  : 

• Th  G     P             u        s   ; 

•  h     g     u  s    g         h gh  -p   u  d w           h  S      d D  p      s d sch  g d      

T b   B  ; 

• sh pp  g   d h  b u   c       s  ss c    d w  h  h  P       C p  T w ; 

• s w g  sp   s d   c          h  c  s                     pu p s      s;   d 

• c          d s    w       pu s,         c ud  g w s  w    . 

        p     g F B d        s ud      s su   u d  g  h  C  ps B     d H u  B    u     s,   d   us  

  d w    d  u  d p u   c         b     c d       h  p  s  c       w (~20 CFU/100  L)       c cc  

c u  s.     h  G     P     s ud      ,  h         u    us c     bu   s      w  u b  s    

      c cc  d   c    s      d-sh      d     sh    sc      g s   s,   d  h s  d   c    s          

d    cu       ss g         p    cu    s u c . 

K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         15 July 2024 du   g s    g 

    h-w s      w  ds,    g  sw   ,   d      w  g 77                  c ud : 

• V      w s        su   c  w    s      s  s   s, w  h p    cu        w s           T b   B  ,        sh    

s   s    u d Th    A ch   B     d S   P    ,   d  h  s u h     s  AMZ s   ;  h s       c    

  j                     13-14 Ju   2024, wh ch   su   d         sh    s            d s    w        

 h  s   su   c (F gu   2-32); 

• C    sp  d  g h gh       c cc  c u  s w    d   c  d               su   c  s   s s  p  d     h s 

d   ,   c ud  g     s   s su   u d  g  h          u       s w     s  h s     T b   B     d     g  h  

S   P     c  s     ;  h        xc p    s b   g  h        sh    s   s     g  h  c  s      b  w    

M u     P       d G   g   B   wh    s        w s   s  g         h gh  ,   d c    g   w   

   shw         u  c    d b        x  g; 

• R            w     s           s         s   u ch   g       c   x c      s s    su   c  s  p  s, 

   g  g      83    91%, p              k d     h  p  s  c        sh     d p           p   u  d 

    d-d     d w    s     h  su   c ;  cc p  b  , bu    w (80    85%)        s          s w    

 bs    d      dd   w    s     h    s     AMZ b u d        –  h s  w         ss c    d w  h 

       d       c cc  c u  s      w s       , sugg s   g  h s w s        k d    w s  w     

d sch  g s; 

• H gh  u b d       d  gs    su   c  w    s (15-42 NTU)       sh      d T b   B   s   s,   d   w   

 u b d         d-d p h   d b      w    s, c  s s     w  h    u b d,    sh su   c           

    dw    s (s   ph       F gu   2-32); 

• R            w  x g   s  u      s     h  su   c , b  w    90   d 100%, w  h             

s       c     ,   d c         g  d   x  g;   d 

• M d-w     F B d          h  AMZ w      w (8-35 CFU/100 L),   d c    g  h      u    p u   w s 

       ch  g s  p   g s   s     h  b u d    s     h  AMZ    s g    c    c  c         s, bu     

       d (>150 CFU/100  L) c u   w s   u d      s       dw  d     h  AMZ   d c u  s    s   s 

    g  h      sh    b u d    wh    s    w         u  c  w u d b    s  s g    c    w    

g                d, p    cu         b      w    s    Th    A ch   B  , wh     h  CS R h s 

p     us   (CS R, 1990, 2017 ) c  c ud d  h   b c       c             w s      duc d b  

s    w        h    h         h   u     . 
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Figure 2-32. Salinity profile at GP018 in Table Bay with depth (left) and discoloured surface water across Table 

Bay on 15 July 2025. 

 

K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         13 August 2024    c  d 

c  d     s w  h     h-w s      w  ds   d 77                    h  p  c d  g  h    d  s   c ud : 

• D   c  b   (>35 CFU/100 L) su   c  c u  s     F B      s  s   s,   c ud  g  xc  d  c s    

  c          w     qu      gu d     s      u  s   s b  w    M u     P       d  h  P       C p  

T w  (280    345 CFU/100 L),   d    s   s     h  AMZ, wh        s        h  w s     b u d    

h d        d c u  s (230 CFU/100 L)   d   h  s h d c u  s d   c  b   bu  b   w gu d      

 h  sh  ds (Figure 2-33);  

• Th  su        k p  c       w  g   s g    c                            h   70           , wh ch     

 cc u              d       c cc  c u  s    b      w    s     h      sh    s        G     P    , 

wh    c u  s w    505 CFU/100  ; s  gh           d c u  s    su   u d  g s   s d d      pp    

   k d     h  AMZ, s  c  b c      w        d   c  d     h  AMZ    b           dd   w    s    

 h s d   ; 

• Su   c  w    s    T b   B         h    u h     h  B  ck R    ,   d    c       s   s d   c    

su   u d  g  h          u     , h d   w   s        s c  s s     w  h     d c  d     s;  h s  w    

g            k d           d       c cc  c u  s;  h     sh      u s     h  su   c      h  s u h    

  p     h  AMZ     h    b    c     bu  d    b  

  c   s d w  -w   h   s        ws b   g 

d sch  g d  h  ugh  h          u     , bu  F B d d 

     xc  d gu d         u s     h s  s   s; 

• T  p    u     d d ss    d  x g   w        

s        d w  h d p h, w  h            w    

   p    u  s >14°C      s  s   s   d d p hs,   d 

 x g   s  u      s    b  w    95%   d 105%    

  s  s   s   d d p hs; 

• H gh   TSS c  c         s    s   s         h  

sh         h       h  b u d       AMZ   d 

   sh    s   s, p                bu  b       dd     s 

   s d             d    ws       susp  s       

s d     s    k d    s    g w     c    ; 

• E      d  u b d       b      w    s        sh      d    sh    sc     s   s, w  h  h  h gh s       s 

c    sp  d  g     h  s    w  h  h  h gh s  TSS    u , s u hw s      h   u     ;   d 
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Figure 2-33. Green Point enterococci counts in 

cfu/100ml at the surface in August 2024. 
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• H gh      g         s      succ ss    u ch     x c      s s       h  b u d        h  AMZ (>95%)    

    d p hs,   d c    g     cu     x c        h s     .  

K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         16 September 2024 

     w  g 4                h   h    p  c d  g d  s   d    c    c  d     s w  h        b   s u h    , 

s u h-  s        d s u h-w s      w  ds,   c ud : 

• Th      u    p u      d         ch d   d p ss d  h  b u ds     h  AMZ      d-d p h     h s 

d   , w  h       c cc  c u  s    170   d 890 CFU/100 L    s   s     h      h  s     b u d   , 

  d   c u      540 CFU/100 L          sh    s      s      h  AMZ (Figure 2-34); 

• Su   c  d        F B   d c   d  h    h  p u   w s    h    d qu      d  u  d        s    

  c  b    g c   p        s    d d        ch  h  su   c     s  p   g s   s, w  h c u  s    

b  w    0   d 15 CFU/100      su   c  w    s    

 h  s    s   s; 

• F B d             sh    s   s b  w     h   u      

  d  h  sh      d c   d  h    h      u    p u   

h d       c   ch d   w  ds   w  d  h  sh       

    d   c  b   c  c         s, w  h       c cc  

c u  s    ≤ 20 CFU/100 L     h s  s   s        

d p hs; 

• N    h   s u c s    F B c             w    

d   c  d      10 CFU/100 L        -sh      d 

T b   B   s   s –   k        su        w              h  

d  s    d  g up    s  p   g; 

• N   b   us         sh p b  w    TSS 

c  c         s   d     u    p u   d s   bu      s 

d        d      F B d   , w  h g         h gh   TSS (  d  u b d   )         h  sh         h   

   sh   ,        d p hs; 

• A s  gh   h    c     w s    d           s   s, w  h w      su   c    d c      b      w    ; 

• Sup  s  u    d  x g   c  d     s        su   c  s   s, w  h h gh          d s  u      s         

180% (15  g/L c  c         )           sh    s   s   d s  u      s     xc ss    120% (11  g/L 

c  c         )        sh      d T b   B   s   s;  h s       h gh    u s c        b       bu  d 

     p ss b   ph   p   k    b         h  b  ;   d 

• H gh bu  s   wh        b          s      succ ss    u ch     x c      s s         u d  h  AMZ 

(b  w    91%   d 98%         g )        d p hs,   d c    g  h   c  d     s w         cu     

  x c     h s   g   s ,         s   s wh    b c       g c   d      d c   d              w d  u    s; 

 h    w s    c             sh p b  w      c   s d F B c u  s   d d c   s d        s     ; 

• Th         c  s         d-d p h w    s    R bb    s   d      d  h   c   x c      s   g w  h      

12.5%      g         s     . Th s s    w s   s  sup  s  u    d w  h  x g   (124% s  u            d-

d p h, 148%     h  su   c    d 109%     h  b     ), sugg s        p ss b     g   b     

c  d     s  h         s  h      p c  d         g         s      succ ss. 

K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         17 October 2024 du   g 

s    g s u h-  s      w  ds   d w  h  pp  x        1.5                    h  p  c d  g  h    d  s 

  c ud : 

• H gh       c cc  c u  s    su   c -w        s   s     h  s u h  s     b u d        h  AMZ (310 

  d 460 CFU/100   ),   d        d c u  s      d-w        s   s     h-  s    d s u h-w s      h  

        u      (78    200 CFU/100   );  

• H gh       c cc  c u  s    su   c  w        s   s     g  h      sh    w s     M u     P     (320 

   380 CFU/100  ); 

Figure 2-34. Green Point enterococci counts in 

cfu/100ml at mid-depth in September 2024. 
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• F B d    sugg s   h  p u   w s w d  sp   d   d     w    d  u  d     h  b u d        h  AMZ, 

w  h       s  p        h  p u      b        d   dd   w    s   k         g   w  ds  h  

s u hw s         -sh    s   s;        us   h gh       c cc     d  gs c  s      h  g     p     

pu p s          su   c    d   d d p hs (w  h   w    d  gs      d-sh    sc    s)     b  

  d c           sh   -b s d sp         ,    h ugh  h s c u d     c       d            b     c  ds; 

• N   b   us sp          ds    TSS d    w     pp            h s su    ,   d        w  u b d    w s 

  c  d d        s   s   d     d p hs; 

• A s  gh       s  s        g  d            s   s, w  h su   c  w    s b   g g              s       h   

 h s     d p h,   d    h    c     w  h su   c  s   s d sp     g w      (12-14°C)    p    u  s 

 h   b      w    s (11-12°C);  

• C     s       c         d ss    d  x g        s, w  h  x g   s  u      s    d p h    g  g      65% 

   80%,   d     h  su   c       70    95%;     b   us d       c s b  w    AMZ s   s   d   h   

s  p   g s   s w     bs    d;   d  

• S   u ch   g             s        x c      s   g h d succ ss     s g        h   96%        AMZ s   s 

  d     d p hs,   d c         c  d     s      cu       x c     h s   g   s ’s        s     . 

K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         19 November 2024,   

d   w  h     d      s u h       d s u h-w s      w  d, c       p    u  s,   d                 h  

 h    d  s    d  g up    s  p   g,   c ud :  

• N  F B c u  s  xc  d d gu d         u s,   d      w    d   c  d  b    2 CFU/100 L    

su   c  w    s,   d c    g  h    h      u    p u   w s su   c       d  u  d   d d sp  s d b      

   ch  g  h  b u d        h  AMZ,    d d        ch  h  su   c        ; 

• E     c cc  c u  s w           d     h    d-w     s  p  s        s        h    s     AMZ 

b u d    (96 CFU/100 L),   d  w  s   s   s      h  AMZ (17-162 CFU/100 L),   k      d c    g  h  

d  u  d p u  ; 

• F  sh   w       d d   c  b   c u  s    F B (10-50 CFU/100 L) w    p  s       b  h T b   B   

s   s        d p hs, sugg s         h  s g    c    c     bu         h  D  p   d S         s    p   u     

   d  g    T b   B  ,      du   g p    ds      w-  -            (Figure 2-35); 

• Sup  -s  u    d  x g   c  d     s    su   c  w    s        s   s,   k     s     su           g   b     

(>100% s  u      , w  h      s   s      130% s  u      );  

• A s    g  h    c    , w  h su   c     p    u  s 

b  w    12   d 14°C c  p   d w  h   d   d 

b     -d p h    p    u  s b   w 11°C; 

• N  c         ds    TSS c  c         s, bu  g         

h gh      u s    s   s    u d  h   u           d-

d p h  h      sh        s   s,       p  duc d    

 u b d    d    wh ch h d z    NTU  u b d           

s   s;   d 

• S   u ch   g             s        x c      s   g h d 

succ ss     s g        h   93%        AMZ s   s   d 

    d p hs,   d c         c  d     s      cu     

  x c     h s   g   s . 

  

Figure 2-35. Green Point enterococci counts in 

cfu/100ml at the surface in November 2024. 
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K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         15 December 2024 du   g 

s    g w s        d     h-w s      w  ds, w  h                 h  p  c d  g  h    d  s,   c ud : 

• N  s g    c     u b  s    F B     h  s   su   c         s   s, w  h  h  h gh s  c u  s b   g 12   d 

13 CFU/100 L     h      hw s     b u d        h  AMZ; 

• F B     xc ss    gu d         u s     h   w      h-w s     AMZ s   s      d d p h,   d  h  

  s      s    d-sh    sc     s   ; F B w           d      s  AMZ   d   d-sh    sc     s   s    

 h    d-w     s  p  s,    h ugh  h s  d d        ch  h       sh    sc     s   s        

d   c  b         (        sh    c u  s <3 CFU/100 L); 

• F B c u  s w      w    b      w    s, w  h  h  h gh s     u  b   g 35 CFU/100 L   c  d d    

 h    d-sh    sc      g s   s; 

• L w  u b d       d  gs      s  s   s, w  h  h  h gh s     d  gs    b      w    s     h     sh    

sc     s   s s u hw s      h   u     ; 

• Th   b    d    sugg s   h      h ugh  h  p           u    p u   h d b     d  c  d   w  d 

 h  c  s      b   w  h  su   c ,    d d        ch  h  sh             su        sks      c          w     

us  s    wh        h  su   c ; 

• G           w  x g   s  u      s w       su  d b   w  h  su   c         s   s   h    h    h  

w   -  x d     sh    s   s, w  h s  u      s  s   w  s 43%    d p h   d     h     g  45-75%    

  d-w    , d sp    sup  -s  u    d c  d     s     h  su   c      h s  s   s; 

• G  d (>94%)      g         s      succ ss     s     c   x c      s s     w     c    c  d         us 

d p hs     h  b u d        h  AMZ, sugg s   g  h      h ugh  h      u    p u   w s d   c  d 

    h  b u d         d-w    ,    h d d  u  d     h  p      h      w s      cu       x c     h s  

  g   s s. 

K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         17 January 2025 du   g 

s    g s u h     w  ds w  h 15                h  p  c d  g  h    d  s   d   d         p    u  s, 

  c ud : 

• D   c  b    u b  s          c cc      h  s u h    b u d        h  AMZ (up    96 CFU/100 L 

     d-d p h   d up    136 CFU/100 L     h  su   c ), sugg s        s u hw  d     sp        h  

    u    p u   bu  w  h     c     d sp  s    / d  u      ccu    g w  h    h  AMZ; 

• E      d F B c u  s    s   s    T b   B  , d s           h   u        d s p     d       h      u    

p u   b  s   s w  h u  h gh b c       c u  s – p             d c          h  c     bu        

c                   h  S      d D  p      s      w  g         ; 

• N  s g    c          c cc  c u  s    AMZ b u d    s   s     h      h     h   u        d     

    sh    c  s    s   s        d p hs (<2 CFU/100  ); 

• H gh      g         s      succ ss (>95%)        AMZ b u d    s   s, w  h      d c          cu   

  x c        h  b u d        h  AMZ; 

• L w  u b d           s   s   d     d p hs; 

• C       p    u  s,   d          w  x g   s  u      s (   g  g      70-85%     h  su   c     55-

65%    d p h, w  h c  c         s    b  w    5   d 6  g/L;   d 

• L w TSS c  c         s    AMZ s   s              h      sh    sc       d T b   B   s   s, wh ch 

h d subs          h gh   s   ds c  c         s, p            ss c    d w  h   c                 h  

susp  s       s d     s b  w     c    . 

K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         19 February 2025 du   g 

s    g s u h     w  ds w  h    s g    c                 h  p  c d  g  h    d  s   d   d      

   p    u  s,   c ud : 

• E     c cc  w    d   c  d     g  h      h  s     b u d        h  AMZ      d-d p h, w  h  w  

   d  gs >140 CFU/100 L,   d c          h      u    p u        g     hw  d       h   u     ; 
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 h  p u   w s  d qu      d  u  d b         ch  g  h  su   c , h w    , wh    F B c u  s    46 

   93 CFU/100 L w      c  d d; 

• N  F B w    d   c  d            h      sh         d-sh    sc      g s   s; 

• F B w    p  s       d   c  b        s    T b   B   (44 CFU/100 L    d p h    56 CFU/100 L    

 h  su   c ); 

• H gh      g         s      succ ss (>94%)        AMZ b u d    s   s   s  d     s   u ch   g      

  x c   , w  h      d c          cu     x c        h s   g   s      h  b u d        h  AMZ; 

• S       TSS c  c         s        s   s         d, bu  w  h   s  gh                h  s   s wh     h  

h gh s  b c       c u  s w      c  d d     h      h  s     AMZ b u d   ,   k     s     su      

 h  p u  ; 

•    g      , c  d     s w    s        d, w  h c     ,   w   s        w        d p h,   d w      

s  gh    s       w         h  su   c ;              w  x g   s  u      s w       su  d        s   s, 

   g  g      50-60%    d p h (5-6  g/L)    80-90%     h  su   c  (>8  g/L)           sh    s   s. 

K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         19 March 2025 du   g 

s    g s u h     w  ds   d h      p    u  s, w  h 3                   h  p  c d  g  h    d  s, 

  c ud : 

• D   c  b        s    F B      d-   d b      w    s     h      hw s     b u d        h  AMZ, 

w  h   d-d p h c u  s    up    126 CFU/100 L   d   w b      c u  s    b  w    15   d 40 

CFU/100 L; 

• Su   c  s  p  s   d c         su   c     d  u          p u   p              ch  g  h  su   c  

    h  s      h   u     , w  h s   s   s      h  AMZ sh w  g   w       c cc  c u  s    b  w    

15   d 39 CFU/100 L; 

• L w F B c u  s      d-sh    s   s (<13 CFU/100 L)   d    F B d   c    s        sh    s   s; 

• E      d F B c u  s    T b   B  ,   k      d c         s w g  p   u           h  D  p   d S         s 

d sch  g  g       h  b  ; 

• H gh      g         s      succ ss (>94%)    s   u ch   g        x c      s s         s  p  s 

c    c  d       h  AMZ; 

• N  c     p           h  TSS c  c         s, w  h s          u s        s   s   d d p hs;  

• V      w  u b d    (<1 NTU)        s   s   d     d p hs         d; 

• D c   s  g s          d    p    u   w  h d p h           sh    s   s; 

• D c   s  g  x g   s  u       w  h d p h,   d s          u s        s   s  xc p   h s      h  s     

 h   u      wh           us     w  x g   s  u       c   c d d w  h  h  s   s    wh ch s  gh    

       d F B c u  s w    p  s        h      h  s      h   u     ;   w    x g   s  u      s 

p  s s  d        d p hs     h s   c     , d  pp  g         27%    b      w    s, c    sp  d  g    

d ss    d  x g   c  c         s    b  w    2.49   d 2.6  g/L. 

K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         14 April 2025 du   g s u h-

w s      w  ds   d   d         p    u  s, w  h 23                    h  p  c d  g  h    d  s, 

  c ud : 

• F B  xc  d d gu d         u s       c             d d p h     h   w      h/    h-  s  s   s    

 h  AMZ b u d    (410   d 980 CFU/100 L   sp c      ),   d c             ss d  u  d p u   

   ch  g  h  b u d         d d p h,   d-w     c  u   s           u s       h s  s   s w      s  

    b      sh    h         h   s   s (Figure 2-36); 
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• Su   c        c cc  c u  s w      w     g  h  

    h    s c         h  AMZ (34-37 CFU/100 L), 

w    w  h   gu d         u s, sugg s   g  h  p u   

d  u  d su   c       p           ch  g  h  s   

su   c ; 

• A     d-sh      d     sh    s   s h d   w (<25 

CFU/100 L)       c cc  c u  s, w  h     su   c  

s   s < 5 CFU/100 L; 

• B  h s   s    T b   B   d sp    d h gh       c cc  

c u  s     h  su   c  (135   d 760 CFU/100 L); 

su   c  s  p  s       h s  s   s w      s    ss 

s       h      d p h,   d c         p   u  d       

  pu s    T b   B  ,  s     d    p     us     h   

su      s; 

• H gh      g         s      succ ss (>97%)        AMZ b u d    s   s, w  h      d c          cu   

  x c        h  b u d        h  AMZ,    sp       h gh       c cc  c u  s    c       s   s; 

• S  gh           d  u b d    (3.4 NTU)      d-d p h s  p  s wh          c cc  c u  s w    h gh s , 

     bu  b       h  p u  ;   d 

• W    su   c     p    u  s, d c   s  g w  h d p h,   d sup  s  u    d  x g   (>10  g/L)    

 h  su   c         s   s, d c   s  g   p d   w  h d p h     s   w  s 37% s  u       (3.3  g/L 

c  c         ),     h  s      h  AMZ;      k b  w     h      u    p u     d  h    c   s d   w 

 x g        s c      b   u  d  u . 

K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         12 May 2025 du   g     h-

w s      w  ds   d c       p    u  s, w  h 31                    h  p  c d  g  h    d  s,   c ud : 

• Jus        s   c           c cc   b    65 CFU/100 L w s   c  d d    u d  h  G     P     

 u             d p hs, w  h     xc  d  c       c          gu d     s     h      h-w s     AMZ 

b u d       450 CFU/100 L     h  su   c  (Figure 2-37);  

• F B w    d   c  d      s  s   s   d d p hs,      w c u  s;  h s     b      su       h  w      x d, 

 u bu     s   h    g     c       d  u  d  h  p u  ;     sh    s   s w      s    k      p c  d b  

   d-b s d   pu s du      h  30                p        s  p   g; 

• E      d c u  s w      u d    T b   B  ,   k     s     su      s p     ,    d-b s d s u c s (  

c  c us    b s d     h    w F B    u s b  w    

 h   u        d  h s  s   s); 

• Acc p  b        g         s      succ ss (>88%) 

       AMZ b u d    s   s, w  h      d c         

 cu     x c       u ch   g     s     h  b u d    

    h  AMZ; 

• Sup  s  u    d  x g   c  c         s w    

  c  d d     h  su   c                s   s (>120% 

  d >10  g/L     h  su   c ; >100%   d 9  g/L    

  d-d p h), d  pp  g    b  w    60   d 70%    

 h  b            sh    s   s; 

• Tu b d    w s h gh      s  s   s,  s h gh  s 22 NTU    

  d-d p h   s      h  AMZ   d c  s s     w  h  h  

p  s  c         dw    s     h  b  ;   d 

• F      w   -  x d c  d     s   su    g          d ch  g s       p    u     d s        w  h d p h.  

  

Figure 2-36. Green Point enterococci counts in 

cfu/100ml at mid-depth in April 2025. 

Figure 2-37. Green Point enterococci counts in 

cfu/100ml at the surface in May 2025. 
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K    bs        s      s  p  s c    c  d    u d  h  Green Point  u         12 June 2025 du   g      

c    c  d     s w  h   d         p    u  s,   d 2.8                    h  p  c d  g  h    d  s, 

  c ud : 

• E      d (219   d 286 CFU/100 L)       c cc  c u  s w      u d     h      h    b u d       

 h  AMZ      d d p h;   w         c cc  c u  s w      u d      s    h   AMZ,    sh   ,   d 

  d sh    sc     s   s      d-   d b      w    s –   k        su        g         w    d sp  s d sub-

su   c      u    p u  ; 

• Su   c  F B c u  s  c  ss G     P     w    g           w, w  h       w  d   c    s    20-60 

CFU/100 L     h  b u d        h  AMZ; 

• Th  T b   B   s     u s d   h  P       C p  T w   xc  d d   c          w     qu      gu d     s 

    h  su   c , w  h   c u      247 CFU/100 L;   c   g   , b s d    sp      d s   bu    s,   k    

     c          s u c     p   u         h s                d     h   u     ; 

• L w    h   usu  , bu   cc p  b        g         s      succ ss (>85%)        AMZ b u d    s   s; 

• L w TSS c  c         s        s   s, w  h    c     sp      p          d   ;  

• L w  u b d     c  ss   s  s   s, w  h  s     d          s    up    15 NTU;   d 

• R duc d s        s        d p hs,   d      j   ch  g     s              p    u   w  h d p h, 

  d c    g w   -  x d c  d     s. 

 

2.4.3 Effluent plume and dispersion model comparisons 

Th  C       C p  T w  u d     k d      d,  h   -d    s      d sp  s      d     g      h      u    

p u        ch     h   h     u     s,              u d  s   d  g     h              c          s 

      h   u         sp c    d     . Th    d    u pu s       p    d    (PRDW, 2020 ).†† 

Th    d    d     u    p u             s  x        d     c, bu  k   p      s   d     ds   c ud : 

• Th  sp   d  g     h  AMZ  s d       d b     gsh    cu     s. 

• S u h-w s      h  d   us    h  cu     s     ch   c    s d b         w   s           w  g  h  

c  s     . N   h-  s      h  d   us    h  cu     s  xh b         w -d    s          u  s ( . . 

     b            w d   c    s   d h   z       dd  s  s  h  p u    s  d  c  d   w  ds T b   B  ) 

wh ch   c   s s  h    x  g   d sp   d  g     h  p u  . 

• S u h-  s      w  ds, wh ch        qu        h  su    ,  d  c   h  b c      p u  s   s w  ds 

     T b   B  .  

• O sh             c    ccu  du   g c           h-w s      w  d c  d     s ( .g. cu      

d   c          s   c us  g  h  p u       pp   ch  h  c  s          h  p  c ss)    du   g   c   

upw     g      s  ss c    d w  h s u h-w s      w  ds. 

• Th      u    p u     s s du       s bu    c    d usu     b c   s p ss         d-d p h du     

  x  g w  h  h    b     cu     s       pp  g b  s       c     .  

• P    d c su   c  g     h  p u   h pp  s du   g p    ds    h gh w s  w        ws    s  g     

h d  d     c c  d     s. 

• Th       u   u b      d  u    s  ch    d     h  b u d        h  256     d us AMZ  s 528    

w     /sp   g   d 687    su    / u u   (5 h p  c       d  u    ).  

• Th    qu   d d  u        1 753     TSS  s        d s   c     1 400         h  d   us      w     /sp   g 

  d 940      su    / u u   (5 h p  c       d  u    ). 

 
†† Available for download at the time of writing at: 

https://resource.capetown.gov.za/cityassets/Media%20Centre%20Assets/B_Numerical_Dispersion_Modelling_Reports_Marin

e_Outfalls.zip 
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Th      u    p u   w  h   s        d TSS  s p    d c       s b    s     gh    c   u      h  w    ’s su   c  

    h  G     P      u     . O     h     s  12     hs             g,     su      d       b       u    p u   

w s p  s             h        cc s    du   g s  p   g.  

F B, sp c   c         s            c cc ,       us  u    d c            c  g  h  d sp  s      d d  u        

d   s  c w s  w                   c     g            , s  c   h s  b c            u d         

   c s   d     usu         p  s       u p   u  d w    s. Th  p  s  c     h gh c u  s          c cc  

   s  w     c    c  d       h   u     s sh u d  hus      c   h  p  s  c     w s  w     (CS R, 2017 ). 

F B c u  s sugg s   h    h  G     P     p u   w s d   c  d     h  b u d        h  AMZ    s       

 cc s   s du   g  h                   g: 

•    w     ,      d-d p h     h     h   u      (Ju   2025         b   w  ds); 

•    sp   g, su    ,   d  u u  ,      d-d p h     h  s      h   u      (S p   b   2024, 

N    b   2024   d F b u    2025,    s u h     w  ds   d    Ap    2025    s u h-w s      w  ds); 

•    sp   g,     h  su   c    d      d-w     s u h   d   s      h   u      (Oc  b   2024    s u h-

  s      w  ds); 

•    su    ,      d-d p h     hw s , w s    d s u h     h   u      (D c  b   2024        h-

w s      w  ds); 

•    su    ,      d-d p h     hw s      h   u        d     h  su   c      h  s      h   u      

(M  ch 2025    s u h     w  ds); 

•    su          d-d p h s u h     h   u      (J  u    2025    s u h     w  ds);   d 

•     u u  ,     h  su   c  w s      h   u      (M   2025,        h-w s      w  ds). 

E     c cc  w      s  d   c  d         s  h    xc  d d   c          w     qu      gu d     s    

su   c  w    s    T b   B     d        sh    s   s     h     cc s   s:    Ju   2025, Augus  2025, 

Oc  b   2024   d Ju  . Th s  w      p c      ss c    d w  h               s  h     su   d    

w d sp   d c     bu    s       c   p   u          b  h  h   u     , s    w    ,   d   h      d-b s d 

s u c s    su   c   u    . Th   xc  d  c s    Oc  b   2024 c u d     b  c          d   c    

     bu  d      sp c   c s u c .  Th s     d  gs    g  w    w  h   d    d c  d     s   p    d b  PRDW 

(2020 ). 

 

2.4.4 Compliance with Permit Conditions 

2.4.4.1 Temperature 

Th  1995 SAWQ Gu d     s sp c     h    h     p    u       h    c     g             sh u d     

 xc  d 1°C  b       b   w  h    b        p    u  . Th  2022 d     Gu d     s   s  s    h  

   p    u      g               h    b        p    u       h              bu  sp c     h    h  

   p    u   sh u d           u s d   h  20 h   d 80 h p  c      s      su   b          c  d    s  . 

As d sc  b d    §2.4.1.1, s      p    u   w s h gh        b   s  s        c  ss     d p hs. 

C  p    c   ss ss    s  h        u    s d         p    u      u s  s   b      c  p           

h gh        b   d   . 

Th     u           p    u  s     h  b u d        h  AMZ     h  G     P      u           w  h   1°C 

    h     u s     h  R bb    s   d        c  s   ,  h  ugh u   h  w     c  u   (Figure 2-38). Th  

  d       u s     h     u      p    u  s     h  b u d        h  AMZ      b  w     h  20 h   d 

80 h p  c      s     h     p    u      u s     h         c  s   . 

Compliance statement: All temperature measurements at the Green Point AMZ were compliant with 

the 1995 Guidelines and the 2022 draft Guidelines. 
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2.4.4.2 Salinity 

    h  1995 gu d     s, s         s    su  d  g   s       g      g        u s,              h  c  s    

z       S u h A   c . Th  2022 gu d     s     s          d c     h      u s sh u d b     su  d  g   s  

     g  d     d b   h  20 h   d 80 h p  c      s      su   b          c  d    s  . 

Th     u        s            h  AMZ     h  G     P      u           w  h    h     g      g          s   s 

 h  ugh u   h  w     c  u  ,  cc  d  g     h  1995 gu d     s. O           u  w s c  s      h  

upp             h     g  -  h  su   c     u      h  R bb    s   d        c  s   , w  h       u        

   35.9 PSU (Figure 2-38). 

Th     g      g  d     d b   h  20 h   d 80 h p  c      s           c  s    d    w s h gh    h    h  

   g      g      h  1995 gu d     s (35.6    36.3 PSU     h  su   c      h         c  s   ). 

Th         d   d        b      w    s     h  b u d        h  AMZ      w  h    h  gu d         g  

b s d     h  R bb    s   d 20 h   d 80 h p  c      s. 

H w    ,  h         d   d         h     u s       h    dd       h  w     c  u      d d         

jus  b   w  h  20 h p  c      . Th         d   d    w    c  s    g  h  ,   d c    g  h    h  

   d  c   h  ugh u   h       w s     s  gh       sh   w         h    dd       h  w     c  u            

    h     g  d     d b   h  20 h   d 80 h p  c      . Th s     b    d c          h      u    p u   

   ch  g  h  AMZ      d-d p h w    s   d c     bu   g      duc d s            h s d p h. 

Th    d       u s     su   c  AMZ s  p  s      w  h      jus  b   w  h  20 h    80 h p  c          g , 

wh     h      s g              b   w  h    d   s,   d c    g     w   w  u     s.     s w   h      g  h   

 h  su   c  w    s    GP017, wh ch  s   c   d d   c          h  p p          h  sh   w  d b u d    

    h  AMZ, h d  h    w s       s              h      . Th s         u    c ud d  w         w s        

   u s    Ju     d Augus  2024 (Ju  : 27.6 PSU, Augus : 32.5 PSU), wh     h  su   c  s        w s   w 

 c  ss T b   B   du     h gh         . Th       s             h    h   10     hs     h       w s 35.5 

PSU     h s s   . 

Compliance statement: All sampled salinity values at the Green Point AMZ at all depths were 

compliant with the 1995 Guidelines for salinity. The mid-depth salinity (both mean and median) for all 

AMZ sites was lower than the target range determined in terms of the 2022 draft Guidelines based 

on the Robben Island reference site. The mid-depth difference is attributed to the likely effects of the 

freshwater effluent plume reaching the boundary of the AMZ; the surface difference from reference 

site conditions may be at least partially due to effects of the effluent plume, but was also strongly 

influenced by low salinities during winter rainfall flooding events – events which did not have an effect 

on salinity values as far offshore as Robben Island. Bottom water samples from all AMZ sites were 

within target ranges. 

2.4.4.3 Dissolved oxygen 

T  g      u s   d    g s     d ss    d  x g       g         sp c    d  cc  d  g      w        s. Th  

1995 Gu d     s h    sp c   c    g     w        s      h  s u h   d   s  c  s s, bu       h  w s  c  s  

 h  1995 Gu d     s sp c     h   d ss    d  x g   sh u d          b   w 10%     s  b  sh d    u    

         . Acc  d  g     h  2022 d     Gu d     s,  h     u s sh u d          b   w  h  20 h p  c       

       pp  p             c  d    s  . Ox g   c  c          w s h gh        b   b  h      s  s     

b s s   d     g s   s,   d b  h        d   d       u s w    us d     c  p   s  . 

Th     u        d ss    d  x g   c  c         s     h  b u d        h  AMZ     h  G     P     

 u      d d          g             h s      h         c  s   . G        , d ss    d  x g   w s h gh s  

    h  su   c    d   w s      h  b          h  w     c  u  . N  s    d      d       h         c  s    

b        h   10% (Figure 2-38). N   h    h    d         h           h  d ss    d  x g      su  d 

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    2: Water Quality F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 68 

   s   s     h  b u d        h  AMZ      b   w  h  20 h p  c           h         c  d    s   (F gu   

2-38). 

Compliance statement: All Green Point AMZ oxygen concentrations at all depths were compliant 

with both the 1995 Guidelines and the 2022 draft Guidelines for dissolved oxygen. 

2.4.4.4 Turbidity 

Tu b d    d    w       su  d  s  bs  u      u s      ph        c  u b d    u   s, wh ch c        b  

 ss ss d        s     h  2022 d     Gu d     s   d c  p   d     h  80 h p  c           h         c  

d   . M    d        us d     c  p   s   pu p s s b c us   u b d       u s    s   s    G     P     

  d     h         c  s      c ud d    u b      z       d  gs (                     p g  40)  h   

  su   d      d       u s    z       b  h  h         c  s      d      s  s  p   s   s. M d       u s 

w          b   w  h  80 h p  c           h         c  d    s   ( xc p    s GP012M   d    = 0.01 

NTU   d GP014M   d    = 0.01 NTU). 

Th        u b d       u s     h  R bb    s   d        c  s    w      w (  x  u  0.54 NTU     h  

su   c ).  

A   AMZ  u b d       u s w    h gh    h    h         c  s   , w  h  h  h gh s        u b d    b   g 4.6 

NTU    GP011. Th    dd     d b      d p hs h d   w    u b d     h    h  su   c , bu  s     h gh   

 h    h         c  s   s. O   s    (GP012) h d            h gh  u b d     h  ugh u   h  w     c  u  , 

  d  w  s   s (GP011   d GP017) h d        d  u b d        h  b          h  w     c  u            

     h   s   s. E     AMZ s   ’s       u b d     xc  d d  h  80 h p  c           h         c  s    d    

    h           d p h.  

D    w    sk w d b      w  u     s  c  ss  h  s   s  s Ju     d  sp c      Augus  2024 sh w d h gh 

TSS    d  gs  s     su      h gh         ,   d   su              d s    w      u          T b   B     d 

G     P    . A  h ugh  h          u s  xc  d d  h  80 h p  c           h         c  d   ,  h  

 u b d       u s w    g           w. 

Compliance statement: Mean turbidity at all Green Point AMZ sites exceeded reference site values 

by more than 10%. Absolute values were low and most often zero, and mean values were skewed 

by elevated turbidity during two winter sampling events. 

2.4.4.5 Total suspended solids 

Th    c     d d c  c             TSS     h    c     g              s sp c    d  s    upp         

 g   s    b ckg  u d c  c         . Th  1995 Gu d     s s      h    h  c  c             TSS sh u d 

    b    c   s d b        h   10%     h    b     c  c         . Th  2022 d     Gu d     s 

  c     d  h    h  TSS b     su  d  g   s   h  80 h p  c            su   b          c  d    s  .  

Th    d    c  c         s      b   w  h  80 h p  c           h         c     u          s   s, 

 h  ugh u   h  w     c  u  . 

Th       c  c             TSS     h  b u d        h  AMZ     h  G     P      u      g              

w  h   10%     h       c  c              h         c  s   s, w  h     w  xc p    s. Th    s   s h d 

     c  c         s     h  b          h  w     c  u         h   10% h gh    h    h         c  

s    R 001 (23.5  g/L),        GP013 (26.6  g/L), GP015 (36.8  g/L)   d GP017 (30.3  g/L). 

TSS d        sk w d b      w  u     s. M s      h  AMZ s   s  xp     c d h gh TSS  h  ugh u   h  

w     c  u      Ju   2024, w  h  h  h gh s     u s s        h  b          h  w     c  u  . 
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Compliance statement: Mean TSS concentrations at three Green Point AMZ sites exceeded 

reference site mean values by more than 10%, but only in bottom waters. Median values across the 

sites and throughout the water column did not exceed the 80th percentile of the data from the 

Robben Island reference site. The difference when comparing means and medians suggests that the 

data at AMZ sites are generally within similar ranges to reference sites, but a small number of higher 

values in bottom waters resulted in means higher than reference sites. 

2.4.4.6 pH 

Th  1995 w     qu      gu d     s sp c         g     pH    u s,  s 7.3    8.2. Th  2022 gu d     s 

sp c     h        g     ds    b  c  cu    d       h  20 h   d 80 h p  c      s             c  d    

s   su   b       h  d sch  g    c     . Add         ,  h  gu d     s sp c     h       d        s         

 h   0.5 pH u   s       h  s  s       x  u          u  d     d b   h         c  s s   s sh u d 

b   u        s  g   d. 

F    h  G     P             u     , pH   d       u s         s   s      w  h    h     g  sp c    d b   h  

1995 gu d     s,   d w  h    h     g  d     d b   h  20 h   d 80 h p  c      s     h  R bb    s   d 

       c  s   . N        h  s   s h d pH    u s  h         u s d   h  s  s        g  (su     = 

Oc  b      M  ch, w      = Ap       S p   b  ). 

Compliance statement: Median pH values throughout the water column across all sites fell within the 

guideline range based on data from the Robben Island reference site. 

2.4.4.7 Concluding statement on compliance 

T  p    u  , s       , d ss    d  x g     d pH     h  G     P             u      w    c  p      

w  h p      c  d     s     h  b u d         s AMZ du   g  h  s ud  p    d. Tu b d      d TSS w        

c  p      w  h p           s b s d           c  s    c  p   s  s, du       c   s s du   g w      

s  p   g      s  h            bu  d                 ,    h    h      h  p g   c, c us s. F B c u  s 

sugg s  d  h     c           c           h  b u d        h  AMZ (w     h s      k  p  c ,    h ugh 

 h  AMZ  s       c     d d      u  -c    c    c       ) w u d h    p s d     sk    hu    h    h 

         s   h     cc s   s,   d H z  -b s d c   g    s c  cu    d      h  AMZ s   s w    ‘P   ’ 

       ,   d ‘Su   c    ’            h  s x s   s         d –  h s  c   g   s     s     h w     s    g   

    u  c d b   h    w s  p   c u   ( =12),   d       ss    u b    s    su  s      sk  h    h  

  c          w     qu      s  p   g c     d  u       h gh      qu  c  b   h  CCT   d   p    d    

§2.6, wh ch   d c   s  h     s  s   s     g  h  G     P     sh        w         xp s d      gu    

  c d  c s       c   c                     s  h   w u d p s      sk      c          us  s. Th  

 xc  d  c s    G     P      ccu   d du   g w          d      s   d         b      d              

 h          u      sp c   c    . 
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Figure 2-38. Annual median values for six of the parameters required to be monitored by the Coastal Waters 

Discharge Permits, relative to the reference site. Annual mean ±SD (points + error bars) is also shown for sites on 

the boundary of the allowable mixing zone for the Green Point marine outfall, shown against the 20th and 80th 

percentiles of the values from the Robben Island reference site. For pH, the error bars show IQR, not standard 

deviation. 
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2.5 Hout Bay Outfall: Results and Discussion 

S  p   s   s      h  H u  B    u          sh w     Figure 2-39. 

 

Figure 2-39. Sample sites for water quality around the Hout Bay outfall and its corresponding reference sites at 

Chapman’s Peak (CP001) and Crayfish Factory (CF001, near Kommetjie). 

 

 

 

 

A   w     qu      d         h     s          H u  B    u      s  p   g       bu    d    Appendix II.  

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    2: Water Quality F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 72 

2.5.1 Seasonal patterns and variation in water quality  

2.5.1.1 Temperature 

S      p    u  s      d s  s            s  s   s (F gu   2-40), w  h   w      p    u  s    su    ; 

 h        xc p    s     h s p       w     h  sh    w     sh    s   s wh ch h d      s         d    

   p    u  s  h  ugh u   h      . D  p      sh    s   s h d   w      p    u  s    d p h    

su    . Su        p    u  s w      p c               b    h   w         p    u      su   c  

w    s   d      d-d p h, wh       w       h  b      w    s    d  p   s   s h d  h  g     s  

   p    u      g . Th  h gh s    c  d d    p    u   w s 19.3°C     h  su   c        h  H u  B   

H  b u ,   d  h    w s  w s 9.1°C      d-w         h  AMZ.  

 

Figure 2-40. Boxplots indicating the seasonal variability of temperature for each of the Hout Bay sites for the three 

depth categories – surface (S), middle (M), and bottom (B). Summer, displayed in purple, was defined as months 

from October to March. Winter, displayed in green, was defined as months from April to September. Site IDs 

prefixed by AMZ, OBS, MSS, NSS and REF indicate allowable mixing zone, outer-bay screen, mid-shore screen, 

nearshore screen and reference sites, respectively. 

2.5.1.2 Salinity 

S        (F gu   2-41) w s h gh s     w         b      w    s         s   s,   d   s     d d    b  h gh   

     d-d p h s  p  s     h  d  p s  AMZ s   s   d     h     sh           c  s    s u h    K     j  . 

A   h  su   c , s        w s h gh      su      h      w             s   s. Th    w s subs             b      

       su     su   c  s   s   d     w w      s   s,    AMZ   d  u   -b   s   s    d p h    w        d 

   p    cu       b      w    s    s   s c  s s      h  H u  B   R      u    w   d   h   s u c s       d-
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b s d  u    . B  h  h  h gh s  (37.5 PSU)   d  h    w s  (32.4 PSU) s        w      c  d d    su     

   s    HB002 d   c       sh        h          u h. 

 

 

Figure 2-41. Boxplots indicating the seasonal variability of salinity for each of the Hout Bay sites for the three 

depth categories – surface (S), middle (M), and bottom (B). Summer, displayed in purple, was defined as months 

from October to March. Winter, displayed in green, was defined as months from April to September. Site IDs 

prefixed by AMZ, OBS, MSS, NSS and REF indicate allowable mixing zone, outer-bay screen, mid-shore screen, 

nearshore screen and reference sites respectively. 

 

2.5.1.3 pH 

A c       d     d s  s     c c   w s  bs    d     pH (F gu   2-42). pH w s   w      su     

c  p   d    w       c  ss     s   s   d d p hs   d  h    w                  g  d       c s b  w    

 h      d   s. pH d d  pp       d c   s  s  gh    w  h d p h  s su          u s    ch c  s      

 h  7.5    k   d w        d   s d c   s d b   w 8.0 p    cu      w  h    h  AMZ,  u   -b     d 

       c  s   s wh    w     d p hs w    g     s . W      pH w s           b    h   su    , w  h 

 h  h gh s    c  d b   g 8.7    HB010S     h   u    b     d  h    w s  b   g 7.3    HB014B     h  

AMZ    w     . Th    w s  pH w s 7.2    su    ,   s      h  AMZ b u d        h  su   c . 
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Figure 2-42. Boxplots indicating the seasonal variability of pH for each of the Hout Bay sites for the three depth 

categories – surface (S), middle (M), and bottom (B). Summer, displayed in purple, was defined as months from 

October to March. Winter, displayed in green, was defined as months from April to September. Site IDs prefixed 

by AMZ, OBS, MSS, NSS and REF indicate allowable mixing zone, outer-bay screen, mid-shore screen, nearshore 

screen and reference sites, respectively. 

 

2.5.1.4 Dissolved oxygen 

D ss    d  x g   s  u            d s  s       w  h   w      u s    su       d h gh      u s    w      

 c  ss     d p hs ( p         s    HB001  dj c        h  h  b u         d p hs,   d s    HB007      

Du k    s   d, wh     h       s  w s   u ; F gu   2-43). G        , su   c  w    s w     h    s  

 x g     d   d       sup  -s  u    d (130%)      s  s   s  xc p   h  AMZ   d        c  s   s. 

S  u       p  g  ss      d c   s d w  h d p h        s  s  s, bu   h s s       c      w s   ss d     d    

 h  sh    w  ,     sh    s   s. A s       p       w s  bs    d     d ss    d  x g   c  c         . A  

 h  su   c ,       d     x g   s  u          u s w     b    80%, d c   s  g    b   w 80%    

d  p   s   s      dd   d p h     h  su    . Th    x  u    d      u  d ss    d  x g   

c  c          w s 11.75  g/L (HB005)   d 5.21  g/L (HB010)     h  su   c    sp c      .    b      

w    s, s    w        d   s   s       b   w  h  80% s  u          k. Ox g   s  u       w s      

     b      d p h   d        w su   c  s   s. Th    w s     u    c  d d w s 44.3%    b      w    s 

    h  K     j          c  s   . Th    x  u    d      u  d ss    d  x g   c  c          w s 

11.31  g/L (HB002)   d 4.03  g/L (CF001)    b      d p h   sp c      . 
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Figure 2-43. Boxplots indicating the seasonal variability of oxygen saturation for each of the Hout Bay sites for 

the three depth categories – surface (S), middle (M), and bottom (B). Summer, displayed in purple, was defined 

as months from October to March. Winter, displayed in green, was defined as months from April to September. 

Site IDs prefixed by AMZ, OBS, MSS, NSS and REF indicate allowable mixing zone, outer-bay screen, mid-shore 

screen, nearshore screen and reference sites, respectively. 

 

2.5.1.5 Total suspended solids 

TSS d d     d sp      p         s  s     c c    s   s   bs        s        d w  h   s          g s 

b  w    su       d w      (F gu   2-44). M d   s    g d b  w    11.5-23.5  g/L. M s  TSS    u s 

       d b   w 40  g/L,    h ugh s        u     s w    p  s        g     s      p s. A   s      

 u     s  ccu   d    w       c  ss     d p hs,   p c        g  g b  w    95   d 150  g/L. Th       

       d    u   h    ccu   d    su     w s 223  g/L     h  s     dj c        h  H u  B   H  b u  

   b      d p h, wh ch w s   s   h  h gh s    c  d d     H u  B  .  
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Figure 2-44. Boxplots indicating the seasonal variability of total suspended solids (TSS) for each of the Hout Bay 

sites for the three depth categories – surface (S), middle (M), and bottom (B). Summer, displayed in purple, was 

defined as months from October to March. Winter, displayed in green, was defined as months from April to 

September. Site IDs prefixed by AMZ, OBS, MSS, NSS and REF indicate allowable mixing zone, outer-bay screen, 

mid-shore screen, nearshore screen and reference sites, respectively. 

 

2.5.1.6 Enterococci 

E     c cc  w       qu      d   c  d    s  p  s c    c  d      H u  B  , p    cu           d-w     

d p hs    s   s     h  b u d        h  AMZ,   d      ss    x    s    su   c  w    s     h    dd      

 h  b     d       h  b  ch (F gu   2-45). O   h  AMZ s   s,  h      h    b u d    (HB011)      d-

d p h w s wh          c cc  w      s     qu      d   c  d. P    d c d   c    s    b c         

b      w    s    s    HB005,   c   d d s           h   u        d   h   k  w  p     s u c s    

s w g  p   u         h    dd       h  b  ,       s      w   h    d      xp     d b        b   d   .  

   H u  B  , wh    b c      w       qu      d   c  b      s  w     s  p  s,  h    xc  d d   sk-

b s d gu d         u s         s x s  p  s     h  AMZ b u d    (          d-d p h   d         h  

b     ),   d   u      s      d-b   ( h        s    s    HB005,    wh ch  w  w        h  b        d 

         d-d p h). S    HB001       h  h  b u  h d  w   xc  d  c s,   c       d-w       d   c  

    h  su   c . 

Th       w  g s c     p    d s       h-b -    h su         k   w     qu      d   ,      p    d 

w  h   g  d     h  sp      d s   bu         h           g s      s              h   u     . 
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Figure 2-45. Distribution of enterococci counts in CFU/100mL for each of the Hout Bay outfall sites for the three 

depth categories – surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Site IDs prefixed 

by AMZ, MSS, NSS, OBS and REF indicate allowable mixing zone, mid-shore screen, nearshore screen, outer-bay 

screen and reference sites, respectively. Note vertical scales differ. 

 

 

Figure 2-46. Bar plots indicating the number of times that the count of enterococci in CFU/100mL exceeded the 

guideline threshold of 185 CFU/100mL enterococci for each of the Hout Bay sites for the three depth categories 

– surface (S), middle (M), and bottom (B) for the period July 2024-June 2025. Green bars indicate zero 

exceedances, and yellow bars indicate 1 exceedance. Site IDs prefixed by AMZ, OBS, MSS, NSS and REF indicate 

allowable mixing zone, outer-bay screen, mid-shore screen, nearshore screen and reference sites, respectively. 
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2.5.1.7 Environmental toxicity testing 

   H u  B    h       g         s      succ ss      w s g         s  gh    h gh       h  w          hs 

 h      su         hs, w  h  h   xc p        b      w         h  AMZ s    HB013 (F gu   2-47).  A   

     g     u s w       -  x c   d           w s   w        bu       s   s  c  ss     d p hs. T x c 

s  p  s w      c  d d     h  Ch p   ’s P  k   d-w     R      c  s      d C     sh F c     

       c  s    b      w        F b u   ,   d   w      g         s      succ ss (<73%)     h  HB013 

B        d HB016 Su   c  w     s       M  ch,  xp      g  h  h gh         c    d   w        g  

       s      succ ss s        h s  s   s    su    .    w     ,        s  g     x c s  p    ccu   d     h  

HB013 B      w     s       Ap    2025.  

 

Figure 2-47. Boxplots indicating the seasonal variability of sea urchin toxicity (percentage fertilisation success) 

for each of the Hout Bay outfall sites for the three depth categories – surface (S), middle (M), and bottom (B) for 

the period July 2024-June 2025. Summer, displayed in dark blue, was defined as months from October to March. 

Winter, displayed in green, was defined as months April to September. Site IDs prefixed by AMZ and REF indicate 

allowable mixing zone and Crayfish Factory (CF) and Chapmans Peak (CP) reference sites, respectively. 
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2.5.2 Monthly data summaries 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         17 July 2024        h-w s      

w  ds, w  h 73                h  p  c d  g  h    d  s   d c  d    p    u  s,   c ud : 

• F B w        d   c  d    su   c     b      w     s  p  s     h  b u d        h  AMZ, bu  w    

p  s         d       u b  s        s   s    u d  h  AMZ      d-w     (b  w    35   d 81 

CFU/100 L,   d     xc ss     h  upp            qu      c          h      h      sh    AMZ s    

(>150 CFU/100 L);  

• Th s sugg s s  h    h      u    p u      ch d  h  b u d        h  AMZ      d-d p h ( pp  x. 15 

  b   w  h  su   c ),   d  h            ch d  h  s   su   c            h d d  u  d     h  p      h   

   c   b c      w        p  s       d   c  b   qu       s; 

• S   s     h  b   h d g                d F B c u  s        d p hs     h s d   : 

o C u  s    g d      0    90 CFU/100 L     h  sc        s   s      s   h  b  ch; 

o C u  s w    h gh       h    d-b   sc    , w  h >150 CFU/100 L    b        d   d- 

d p hs;  

o N  F B w    d   c  d     h  su   c      h  sc        s   s     h   u    b   c  s s     

 h   u     ,    h ugh   w c u  s (15-43 CFU/100 L) w    p  s         d-   d b      

w    s     h s  s   s; 

o N  F Bs w    d   c  d     h         c  s   s    Ch p   ’s P  k   d C     sh 

F c    ,         h  Du g   s su   b   k s   ; 

• R            w   s        s w       su  d        d p hs     h        p        h  b   c  s s      h  

H u  B   R      s u   , sugg s   g  h       d w    s       h                 p  c d  g s  p   g 

(73           )    Ju   2024 w      c     bu   g   c              d b c       c u  s     h        

b  ; 

• Th  s   s     h  AMZ, wh ch      h  d  p s  s   s         d     h s p  g         d p hs    

b  w    33   d 40  , d sp    d   c     s        g  d     w  h   ss s      w    s     h  su   c  

  d h gh   s        s    d p h; 

• Ox g   s  u      s w    h gh        s   s,   c ud  g    d p h (>80% s  u              s   s),   d d d 

    d sp         pp        duc          sp  s      h      u    p u       h  b u d    s     h  

AMZ; sup  s  u    d c  d     s w    p  s         s    d-b     d AMZ s   s (>100%); 

• TSS c  c         s w    h gh  h  ugh u   h  b  ,   c ud  g     h  Du g   s s   ,   d c         

p s -                   s      s wh    du   g  h  Ju   2024 su    ; 

• Tu b d    w s        d  b    z         s  s   s, w  h  h  h gh s     u s   c  d d    b      

w    s (  k    du      u bu     c  d     s s      g up s d     ),   d       d    sp      p      ; 

  d  

• H gh      g         s      succ ss    s   u ch     x c      s s         u d  h  AMZ (>96%)        

d p hs, sugg s  d       d  c       x c    d sp     h  p  s  c      h  d  u  d     u    p u      

 h  AMZ b u d   . 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         15 August 2024    s    g 

    h-w s      w  ds, w  h 46                h  p s   h    d  s   d c  d    p    u  s,   c ud : 

• L w       c cc  c u  s    s   s     h  AMZ b u d           d p hs,    g  g      0    7 

CFU/100 L     h  b     ,  h  ugh 0-27 CFU/100         d-w    ,   d 0-24 CFU/100 L     h  

su   c ;  h s        d c           d  u   p u      ch  g  h  b u d        h  AMZ, bu          

   d    d s   gu sh b         h  p         c     bu         h  H u  B   R     –     s   s w  h    h  

b     s  h d s  gh           d       c cc  c u  s        d p hs,    g  g      18    63 CFU/100 L 

w  h  h  h gh s  c u  s    su   c  w    s       h    u h     h       ; 

• Su   c  w    s     h        p        h  b   w       sh  ,   d c          h  p  s  c         dw    s 

      h          d    d  g supp        h  c  c us     h      d b s d s u c s     h    

c     bu  d     h  w d sp   d,   b         w      s, d   c              c cc   c  ss  h  b  ; 
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d  p   s   s,   c ud  g  h s      h   u    b     d AMZ, h d h gh   s        s   d d p h p      s 

  p c      w   -  x d c  d     s; 

• Th         u    w w s s          pp         w        p    u   d   , wh ch w    c         su   c  

w    s c  s      h  b  ch  h            h   s   s   d d p hs; 

• Ox g   s  u      s w    h gh        s   s   d d p hs;   d 

• V    h gh      g         s      succ ss w s        d    u ch     x c      s s         u d  h  AMZ 

(>98%)        d p hs. 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         17 September 2024    sh     g 

    h-w s        d s u h-w s      w  ds, c  d    p    u  s,   d 4                h  p  c d  g  h    

d  s,   c ud : 

• E  d  c      h      u    p u      ch  g  h      h    b u d        h  AMZ      d-d p h,     h  

               d (310 CFU/100 L)       c cc  c u  s     h s   c      (Figure 2-48); L w 

      c cc  c u  s (0-38 CFU/100 L) w      c  d d          h   AMZ s   s, sugg s   g     c     

d  u       d d sp  s    b       h  p u      ch d  h  su   c ; 

• F B w    d   c  d        b      w     s  p  s,   b         w      s, w  h  h  h gh s     u     61 

CFU/100 L    HB005 (  d b  );  

• N   sh    sc     s   s h d   g  g b   F B c u  s (<5 CFU/100 L), w  h  h   xc p        HB003,    

 h      h-  s     sh       H u  B   (46 CFU/100 L), wh ch   s  d sp    d   w   s         h     h   

s   s; b s d      d-sh    F B   d s           u s,    

 s   k     h s  s  gh           d b c       c u  s 

w    d      b     d-b s d s u c s       c   

c            ; 

• G           w   TSS c  c         s        s   s  h   

du   g  h  p  c d  g  w      hs’ s  p   g, w  h 

   c     sp      p      ; 

• Tu b d    w s g         b   w 10 NTU        s   s 

  d d p hs, w  h  h  h gh s   u b d    (>8 NTU)    

s   s c  s s      h  b  ch   d  h  H u  B   R     – 

  k    du       c  b            h  p   u  d       

     ws,   d w     c     c us  g s d      

           ; 

• S  w        p    u   d    sh w d p       

 h      s       c         d  p   s   s, w  h c      

   p    u  s    d p h   d w         p    u  s 

    h  su   c ; 

• Ox g   s  u       w s h gh        s   s   d     

d p hs,   d sup  s  u    d     h  su   c ;   d 

• H gh      g         s      succ ss w s        d    s   u ch     x c      s s         u d  h  AMZ 

(>95%)        d p hs. 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         18 October 2024    s u h     

  d s u h-w s      w  ds, w  h    s g    c               d   d         p    u  s,   c ud : 

• F B w        d   c  d     h      sh    sc     s   s        d p h (8    9 s  p  s d d     d   c  

      c cc ,   d  h      h h d 1 CFU/100 L) du   g  h s s  p   g      ;  h s su     

c    sp  d d w  h  h  b g     g     h  su     d   s  s   du   g wh ch          ws     g         

  duc d   d s w g -c          d  u     w u d b    duc d; 

• Th      h-  s  s  p       h  AMZ b u d         d-d p h h d        d       c cc     240 

CFU/100 L, wh          h   AMZ c u  s w    <15 CFU/100 L; 

Figure 2-48. Hout Bay enterococci counts in 

cfu/100ml at mid-depth in September 2024. 
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• S   s     h    d-b     d  u    b   sc    s h d    -z    F B c u  s    up    90 CFU/100 L, wh ch, 

c up  d w  h  h    w c u  s     h      sh    s   s, sugg s s  h    h  d  u  d w s  w         

h    b     d  c  d     h-  s        h  b   (b   w  h  su   c ), bu     c  c         s w    

b   w gu d         u s       c          us ;  

• S        w s g         h gh     h  su   c ,   d   w      d p h     h    d-b     d AMZ s   s;  h s 

     s  h   c     w s  ss c    d w  h              p    u c d  h    c    , w  h    p    u  s    

d p h    10-11°C c  p   d w  h su   c     p    u  s    13-14°C;  

• Ox g   s  u       d c   s d w  h d p h    d  p   s   s     h    d-   d  u    b   (   u c     

p              w      p    u  s   d   c   s d p  ssu  ,  s d ss    d  x g   c  c         s w    

c  s s        b    8  g/L        d p hs);  

• N  c     sp          d    TSS c  c         s w s d s   gu sh b       h  d   ;  u b d    w s   s       

  w      s  AMZ   d   d-b   s   s        d p hs; 

• H gh      g         s      succ ss w s        d    u ch     x c      s s         u d  h  AMZ (>95%) 

       d p hs, d sp     h  p  s  c      h      u    p u  . 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         12 November 2024, w  h    

  c               d s    g,      b   w  ds      w s        d s u h-  s      d   c    s     h  p  c d  g 

 h    d  s   d   d         p    u  s,   c ud : 

• F B w       h       d   c  d    w    p  s              w c u  s     h      sh      d   d-b   

sc     s   s du   g  h s su    ; 

• H gh b c       c u  s w    p  s         d-d p h     h  AMZ b u d    (890 CFU/100 L) bu  h d 

d  u  d      w      s (28 CFU/100 L) b   h        h  p u      ch d  h  su   c . Th  p u   

 pp    d    h    b     d  c  d     hw  ds 

  w  ds  h   u    b   sc     s   , w  h        d 

F B d   c  d    b      w     s  p  s (184 

CFU/100 L) (F gu   2-49); 

• S  gh      w        g         s      succ ss    s   

u ch     x c      s s w s        d     h    d-d p h 

AMZ s    wh ch h d      h gh F B c u  s: 92.3%,    

 b u  5%   w    h    h       g      h s d       

      h   AMZ s   s,   k         c   g d  u  d 

w s  w      xp su  , bu  w     b     h   cu   

  x c     h  sh  d    70% d     d      h    s s; 

• N  d s   gu sh b   sp          d     h  TSS d    w s 

 bs    d,   d  u b d    w s b   w 2 NTU        s   s 

  d d p hs; 

• T  p    u   d    d sp    d   c      h    c    ; 

  s  gh  h   c     w s   s     d   , w  h   w   

s        s    d p h;   d  

• Ox g   s  u       w s c  s s            100% (8-9  g/L)  c  ss  h  d p h p          sh    w   

    sh    s   s,   d d c   s d    b      w    s    d  p   s   s    b  w    60   d 70%, 

    s     g    b  w    6   d 7  g/L. 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         10 December 2024 du   g 

  gh  w s        d s u h-w s      w  ds   d w       p    u  s w  h               c ud : 

• V   u        F B w    d   c  d    su   c  w    s du   g  h s s  p   g       (    s   s w       -

d   c s, w  h  h   xc p         w  s   s – 10   d 1 CFU/100 L   ch); 

• F B c u  s sugg s  d  h      u    p u   h d b     d  c  d s u h       h   u           d-w    s, 

w  h       c cc  c u  s    186 CFU/100 L     h  s u h    AMZ b u d        h s d p h; 

Figure 2-49. Hout Bay enterococci counts in 

cfu/100ml at mid-depth in November 2024. 
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• A h gh       c cc  c u   w s   c  d d    b      w    s       h    dd       h  b   (269 

CFU/100 L)    s    HB005;   s u c  c u d     b     c d,  s  h    w s     pp                   

      c cc       d-d p h       su   u d  g s   s   d  h  s    d d     c    sp  d        ch  g s 

   s       ,    p    u  ,    TSS; 

• A s    g  h    c     w s  bs    d, w  h w    s   su   c     p    u  s   d c    b      

w    s        d  p-w     s   s; 

• G                w (<5 NTU)  u b d    w s   u d        s   s   d d p hs; 

• Sup  s  u    d  x g        s (    xc ss    10  g/L) w      c  d d     h  s   su   c         s   s, 

d c   s  g w  h d p h    b  w    60   d 70%    b      w    s    d  pw     s   s (~6  g/L); 

  d 

• A     x c      s s        d h gh        s          s,   d c    g     cu     x c       s  w         h  

b u d        h  AMZ. 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         22 January 2025 du   g 

s    g s u h       d s u h-  s      w  ds   d w       p    u  s w  h                    c ud : 

• L w F B c u  s        s   s   d d p hs,   d c    g  h  p u   d d        ch,    h d su   c       

d  u  d w  h  ,  h  b u ds     h  AMZ;     s   s h d   w    h   18 CFU/100 L    su   c    d 

b      w     s  p  s; 

• L w       c cc  c u  s w     bs    d  h  ugh u   h  w     c  u      Du g   s (HB007: 11 

   36 CFU/100 L), p ss b      us            h   d  c         h      u    p u            h-w s w  d 

d   c     u d    h  p        g s u h-  s      w  ds; h w    ,  h     s      g  s    c      c  s     

 h  s  p   p     wh ch     h      s  c     bu  d     h s s  gh           ; 

• S          d    p    u   w    s  gh      w      d p h; 

• L w  u b d           s   s, w  h       d  gs  b    1 NTU; 

• G           w (<90% s  u      , b  w    5.0   d 6.0  g/L c  c         s)  x g       h  su   c  

      sh    s   s, p             d c           w  - x g   w     b  ugh      h  su   c       s u h-

  s      w  d d      upw     g      ,   d      c  d     h   w         c  s   s wh    su   c  

 x g   s  u       w s   s  b   w 80%;   d 

• L w          s          s    s   u ch     x c      s s,   p c       ss  h   90%        s      bu      b   w 

 h   h  sh  d      cu     x c   . 

K    bs        s      s  p  s c    c  d    u d  h  

Hout Bay  u         7 February 2025, du   g s    g 

s u h-  s      w  ds   d w       p    u  s w  h 5.6 

                   h  p s   h    d  s,   c ud : 

• E  d  c       d  u  d     u    p u      ch  g  h  

    h      d w s     b u d        h  AMZ        

d p hs, w  h       c cc  c u  s up    188 

CFU/100 L    b      w    s     h  w s       d 

    h  AMZ, up    143 CFU/100 L      d-w    s    

 h      h,   d up    173 CFU/100 L     h  su   c  

    h      h-  s , sugg s   g      -      , 

d     c d sp  s      d d  u         c  d b  w  ds 

  d subsu   c  cu     s (F gu   2-50), bu  w  h    

 xc  d  c s    gu d         u s; 

• V      w F B c u  s        s   s     h  b   (  c ud  g 

    sh    s   s),  s w     s    Du g   s, w  h    

   d  c     p u    d  c           h  b       h s d   ;  

Figure 2-50. Hout Bay enterococci counts in 

cfu/100ml at the surface in February 2025. 
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• H gh      g         s      succ ss     s    s   u ch     x c      s s    w           h  AMZ        

d p hs,    h ugh Ch p   ’s P  k        c  s    h d        w        s      succ ss      d-d p h, 

        8.3%      g         s     ; 

• L w, bu     -z     u b d       b      w    s    s   s     h  b  , h gh s         sh    s   s; 

• H gh s        s   d    p    u  s w     bs    d     h  su   c         sh    s   s, sugg s   g 

      d   x  g     h        b  ;   w   s        s w     pp         b      w    s       h        

  u h, wh     u    b     d    sh    s   s h d c     h   c    s   d  h    c    s w  h d p h;   d 

• C          c   s       c      w s    d        h    w  x g   s  u      s   c  d d      d   d b      

w    s  h  ugh u   h  b  , w  h s  u             g b   w 50%    d  p   s   s. 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         18 March 2025, du   g s    g 

s u h     w  ds   d w       p    u  s w  h 3.6                    h  p s   h    d  s,   c ud : 

• E      d F B c u  s    b      w    s   d      d-d p h     h  b u d        h  AMZ,  x   d  g 

 h  ugh  h   u      d   d-b   s   s, w  h up    68 CFU/100       h    d-b   sc        b      

w    s,   d up    71 CFU/100       h  w s     b u d        h  AMZ, sugg s   g w d  d sp  s   

    h  d  u  d     u    p u   w  h    h  b  ;    s   s  xc  d d   c          w     qu      

gu d     s, h w    ; 

• W d sp   d p u   d sp  s    w s   k    d      b   h  s    g s u h     w  ds,   d d d       su      

       d       c cc  c u  s     h  sc        s   s      s   h  b  ch; 

• R duc d s   u ch          s      succ ss w s  bs    d    s  p  s       w      h  AMZ s   s,    

 h      h-w s     (   sh   ) b u d        h  AMZ    b      w    s (71.3%      g  succ ss)   d 

 h  w s     b u d        h  AMZ     h  su   c  (72.5%      g  succ ss);       h   s   s   d 

d p hs h d       d  c      cu     x c   ;           d F B w      u d     h  s  p  s w  h   w   

       s      succ ss; 

• Z     u b d           AMZ s   s, bu       s  gh           d (<6 NTU)  u b d           sh    s   s;   d 

• S          d    p    u   d      d c          h  s   d  d  h    c       d      s  h   c    s   d 

     s  s   s  h  ugh u   h  b  . 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         15 April 2025, du   g s u h-

w s        d s u h     w  ds, c       p    u  s   d w  h 23.4                    h  p  c d  g  h    

d  s,   c ud : 

• N  -z          c cc  c u  s    s   s  h  ugh u  

H u  B          d p hs, w  h     b            s    

 h  H u  B   H  b u  (219 CFU/100 L     h  

su   c ; 193      d-d p h,   d 181 CFU/100 L    

 h  b     ),   d   w       h   u    b u d       

 h  AMZ (138   d 73 CFU/100 L      d-d p h) 

(F gu   2-51);  

• Th  H u  B   H  b u     u s, c up  d w  h  uch 

  w   c u  s (up        x  u     43 CFU/100 L) 

   s   s b  w     h s   w  p    s, sugg s s 

 u   p   c    u d  g s u c s       c   

c             -  h   u     ,  h  H u  B   R    ,   d 

  h   s    w        ws      w  g   s g    c    

              ; 

• Acu     x c        h  s   u ch     x c      s  w s 

  u d       s  p            s        h      h    

b u d        h  AMZ    b      w    s (0.5%      g         s     )    c     s     g  d (>98%) 

     g         s      succ ss          h   s   s   d d p hs;  h  s    s    h d          w F B c u   

(3 CFU/100 L)   d            s    s       ,    p    u      TSS; 

Figure 2-51. Hout Bay enterococci counts in 

cfu/100ml at the surface in April 2025. 
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• S  gh           d  u b d         d-d p h   d b      w    s     h      sh    s   s, c  s s      h  

        u h; 

• S    g s       c         d ss    d  x g   w  h d p h, w  h    d  c     sup  s  u          su   c  

w    s     h      sh    (>130% s  u      ),   d              w s  u          b      w    s     h  

d  p s     sh    s   s (<60% s  u      );   d 

• A c      h    c       d h   c           sh    s   s; s   s    u d  h  AMZ  pp    d    h    

   sh   b      w    , p ss b    s     su         g      u  s    s    w    - ug     d w s  w     

b   g d sch  g d       h   u     . 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         13 May 2025, du   g s    g 

    h-w s      w  ds, c       p    u  s   d w  h 31.5                    h  p s   h    d  s,   c ud : 

• F B c u  s     h  su   c  w         z           s   s (<10 CFU/100 L); c u  s w      w      d-

d p h    u d  h  AMZ (up    65 CFU/100 L, wh    b      w    s sh w d  h  h gh s  c u  s (up 

   159 CFU/100 L), sugg s   g p u                  h  s       ; 

• L w       c cc  c u  s (>20 CFU/100 L) w    d   c  d  c  ss     AMZ,  u    b     d   d-b   

sc    s    s   s;     sh    s   s h d   g  g b   F B c u  s (<15 CFU/100 L);    h ugh  h  p u   

w s   k      k   c     bu        h  p  s  c     d   c  b        s          c cc      h  b       h s 

d  ,    w s d  u  d    w    b   w gu d       h  sh  ds   d d d        ch  h  su   c      h  

sh           c  c         s p s  g d   c  b     sks      c          us  s; 

• H gh      g         s      succ ss    s   u ch     x c      s s        AMZ s   s   d        d p hs 

s  p  d (>90%)   d c    g  h    w s     cu     x c       s  w         h  b u d        h  AMZ 

   u d  h   u     ; 

• S       c          x g   s  u       w  h d p h, w  h su   c  s  u      s  b    100%  h  ugh u  

 h  b  , d  pp  g       u d 95%      d-d p h,   d b   w 60% (5.8  g/L)    b      w    s    

 h  d  p s     sh    s   s; 

• N   pp      ch  g        p    u      s        w  h d p h      s  s   s,    h ugh  h  d  p s  

   sh    s   s     h  AMZ w    c  d      b  w    10   d 11°C,   d s  gh      ss s     . 

K    bs        s      s  p  s c    c  d    u d  h  Hout Bay  u         11 June 2025, du   g s    g 

s u h     w  ds, c  d    p    u  s   d w  h 24.6                    h  p s   h    d  s,   c ud : 

• E     c cc  c u  s     h  s u h    b u d        h  AMZ      d-d p h    up    119 CFU/100 L, 

bu       9 - 31 CFU/100 L     h  su   c , sugg s   g  h    h  p u      h   d d        ch  h  

su   c ,    w s     c       d  u  d b      d   g s ; 

• D   c  b        s    F B    b      w    s     h  b  ,   d    su   c  w    s  dj c        h  H u  

B   H  b u  – w    b   w  h  sh  ds    c  c          c          w     us , bu  sugg s   g    h   

 d  c        d  u  d w s  w           h  b  ,    c     bu    s    s w g -c          d    ws 

      h             ss  s     h  h  b u ,      c  b         h     ; 

• E      d  u b d       up    20 NTU        sh    s   s,   d z       d  gs           sh      d   d-

b   s   s; 

• Acc p  b        g         s      succ ss    s   u ch     x c      s s        AMZ s   s   d        

d p hs s  p  d (>88%)   d c    g  h    w s     cu     x c       s  w         h  b u d       

 h  AMZ    u d  h   u     ; 

• G           w s        s,            w       p    u  s,   d     pp      ch  g        p    u   

   s        w  h d p h      s  s   s,    h ugh  h  d  p s     sh    s   s     h  AMZ w    c  d      

b   w 12°C   d s  gh      ss s     . 

• C     s       c          x g   s  u      s w  h d p h, w  h    sup  s  u         c  d d, bu      

d  pp  g b   w 60% s  u              s   . 
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2.5.3 Effluent plume and dispersion model comparisons 

Th  C       C p  T w  u d     k d      d,  h   -d    s      d sp  s      d     g      h      u    

p u        ch     h   h     u     s,              u d  s   d  g     h              c          s 

      h   u         sp c    d     . Th    d    u pu s       p    d       PRDW (2020b).‡‡ 

Th    d    d     u    p u            w s   p    d    b   x        d     c, bu  k   p      s 

  d     ds   c ud : 

» Th  AMZ  s sp   d p            h  d   us   wh       usu     b c   s         d     h  p  d          

    hw  d    gsh    cu     s (  p c     w  h s u h     w  ds)    sp   ds    sh        h  s u h-w s  

(  p c     w  h     h     w  ds).  

» Du   g s        d c  d     s  h  su   c    d sub-su   c  p u  s        xh b   d            w 

d   c    s,  .g. sh w  g    sh     d  c         h  su   c    d   sh     d  c          d-d p h. 

Th      u    p u     s s du       s bu    c    d usu     b c   s p ss         d-d p h du     

  x  g w  h  h    b     cu     s       pp  g b  s       c     .  

» Occ s      su   c  g     h  p u   h pp  s du   g p    ds    h gh     u       ws    s  g     

h d  d     c c  d     s. 

» Th  b c      p u  s h     h  h gh s  c  c         s      d d p h wh     h  p u   usu     

b c   s    pp d. 

» Cu     s d      b  w    b   k  g     h  s u h           h          c      h  b   (      h  

Du g   s su   sp  )        d  c   h  p u     w  ds H u  B  , bu  du     d sp  s      d d c   

 h  b c      c  c         s     s g    c        duc d b   h        h  p u      ch s  h  b  ch 

   h  b u . 

 

F B c u  s      2024/2025 sugg s   h    h  H u  B   p u   w s d   c  d     h  b u d        h  

AMZ    s        cc s   s du   g  h                   g: 

»    w        d sp   g,      d-d p h        AMZ s   s,   d h gh s      h    sh    s    (Ju   2024   d 

S p   b   2024        h-w s      w  ds, Oc  b   2024    s u h     w  ds,   d N    b   2024    

s u h-  s      w  ds); 

»    b  h su       d w     ,      d-d p h     h  s u h    b u d        h  AMZ (D c  b   2024 

   s u h-w s      w  ds,   d Ju   2025    s u h     w  ds);   d 

»     u u  ,      d-d p h    s       s   s    u d  h  AMZ (M  ch 2025    s u h     w  ds   d M   

2025        h-w s      w  ds)   d     h     sh    b u d        h  AMZ (Ap    2025    s u h     

w  ds). 

 

Th s     d  gs    g  w    w  h   d    d c  d     s,    p    cu           g     h     pp d     u    p u   

     d-d p h   d  h    duc        b c       c u  s w  h d s   c    sh     s w     s     h  su   c , 

wh        xc  d  c s      c          w     qu      gu d     s w      c  d d.  E      d F B c u  s 

    h  s   s c  s s      h  sh    c up  d w  h   w c u  s     h  sc    s    s   s b  w     h   u      

  d  h  sh    sugg s   h    h         u   p   s u c s    c                H u  B     d  h    h  

c     bu           h   u          h  s   s wh      c           c        s   s       s  ( . .       h  sh   ) 

 s     s g    c   . 

 

  

 
‡‡ Available for download at the time of writing at: 

https://resource.capetown.gov.za/cityassets/Media%20Centre%20Assets/B_Numerical_Dispersion_Modelling_Reports_Marin

e_Outfalls.zip 
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2.5.4 Compliance with Permit Conditions 

S c     4     h  CWDP      h  H u  B    u      sp c    s    g      u s      h  b u d        h  AMZ  s 

s    u     T b   2-1. 

 

Table 2-1. Receiving water quality substance/parameters and target values for the natural environment at the 

end of the Hout Bay outfall mixing zone. 

Substance / parameter Target value / Concentration 

pH 7.3 – 8.6 

Salinity  33 x 10-3 – 36 x 10-3 

Temperature Th    x  u   cc p  b                  b     

   p    u    s 1°C 

Total suspended solids N     c   s d b        h   10%     h    b     

c  c          

Turbidity / Colour Tu b d      d c   u   c   g s  p         c  b        

sh u d       duc   h  d p h     h   uph   c z    b  

      h   10%    b ckg  u d      s 

Dissolved oxygen Sh u d          b   w 5  g/L (99%     h      )   d b   w 

6  g/L (95%     h      ) 

 

H u  B   h s  w         c  s   s, w  h     c  s       h  AMZ (Ch p   s P  k, CP001)   d     

 u  h    w   (C     sh F c    , CF001). Th  Ch p   s P  k s    h s      s       h d  d     c 

c  d     s     h  AMZ, bu   s p           w  h    h  z           u  c      h   u      u d   c       

c  d     s. Th  C     sh F c     s     s  pp  x        13 k      h  s u h,   d                  k       

b      u  c d b   h  H u  B    u     , bu      h         d         b ckg  u d c  d     s. 

2.5.4.1 Temperature 

Th  H u  B   c  s    w    s d sch  g  p      (CWDP),    g  d w  h  h  1995 Gu d     s, sp c    s 

 h    h     p    u       h    c     g             sh u d      xc  d 1°C  b       b   w  h  

  b        p    u  . Th  2022 d     Gu d     s   s  s    h     p    u      g               h  

  b        p    u       h              bu  sp c     h    h     p    u   sh u d           u s d   h  

20 h   d 80 h p  c      s      su   b          c  d    s  . 

As d sc  b d    §2.5.1.1, s      p    u    s h gh        b   s  s        c  ss     d p hs. C  p    c  

 ss ss    s  h        u    s d         p    u      u s  s   b      c  p           h gh        b   

d   . 

Th     u           p    u  s            h  AMZ s   s      w  h   1°C    b  h     h         c  s   s 

(F gu   2-52)   d b  h  h         d   d       u s      w  h    h     g   b  w     h  20 h   d 80 h 

p  c      s    b  h  h         c  s   s,  s s       F gu   2-52. 

Compliance statement: Sea temperatures at all Hout Bay AMZ sites at all depths were compliant with 

the permit limits and with the 1995 Guidelines and 2022 draft Guidelines. 

2.5.4.2 Salinity 

S         s    su  d  g   s       g      g        u s,              h  c  s    z       S u h A   c . 

Th  CWDP     H u  B   sp c    s  h    h     g      g      s         s b  w    33 x 10-3   d 36 x 10-3, 

c    sp  d  g     h  33-36 pp     g    d c   d     h  1995 gu d     s. Th  2022 gu d     s     s        

  d c     h      u s sh u d b     su  d  g   s       g  d     d b   h  20 h   d 80 h p  c      s    

  su   b          c  d    s  . 
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A      u        s           u s     h  H u  B           u           w  h   p           s (   : 34.79 PSU 

   b         w     c  u       HB015,   x: 35.89 PSU    su   c      HB011). Th    d    s           u s 

     h  AMZ      w  h    h        pp  g   g        h  20 h   d 80 h p  c      s    b  h        c  s   s 

        bu   w    d    s   /d p h c  b       s, wh     h s   w    d       u s s          w  h    h  

   g              h         c  s   s.  

Compliance statement: Salinity at all Hout Bay AMZ sites at all depths was compliant with the permit 

limits and with the 1995 Guidelines. They also complied with the 2022 draft Guidelines when 

compared against at least one of the two reference sites sampled. 

2.5.4.3 Dissolved oxygen 

T  g      u s   d    g s     d ss    d  x g       g         sp c    d  cc  d  g      w        s. Th  

1995 gu d     s h    sp c   c   w    h  sh  ds      h  s u h-   d   s  c  s s, wh         h  w s  c  s  

 x g   c  c         s       qu   d             b   w 10%    ‘ s  b  sh d    u             ’. Th  H u  

B   CWDP sp c    s  h      u s sh u d          b   w 5  g/L 99%     h      ,    b   w 6  g/L 95%    

 h      .     h  1995 gu d     s,  h s       h  c         pp  c b       h  s u h   d   s  c  s s, 

   h ugh H u  B    s     h  w s  c  s . Acc  d  g     h  2022 gu d     s, d ss    d  x g   

c  c         s sh u d          b   w  h  20 h p  c              pp  p             c  d    s  . 

S  g  -s  p  ,    -s d d  -  s s w    c  duc  d    d         wh  h    h        x g   

c  c          w s s g    c        w    h    h   h  sh  d    u s     h  sp c    d c    d  c       s. 

N  s   s    H u  B   h d    u           u s   ss  h   5  g/L     h  99% c    d  c               

d p h (    p > 0.3, d  = 11). Th    w s   s        d  c        h  d     h    h       d ss    d  x g   

c  c          w s    ss  h   6  g/L     h  95% c    d  c                su   c    d   dd   w     

c  u   s   s     h  b u d        h  AMZ (    p > 0.99, d  = 11). F    h  b      w     s  p  s, 

h w    ,  h  d ss    d  x g   c  c         s w    g           w   (    = 5.99  g/L,   x = 6.64 

 g/L) bu   h    w s s           d  c   h           h  s   s h d      d ss    d  x g   c  c         s 

 h   w    s g    c        ss  h   6  g/L (HB011B:  s = 1.54, d  = 11, p = 0.92, HB012B:  s = 0.86, d  = 11, 

p = 0.80, HB013B:  s = 1.12, d  = 11, p = 0.86, HB014B:  s = -0.29, d  = 11, p = 0.39, HB015B:  s = 0.94, d  = 

11, p = 0.82   d HB016B:  s = -0.004, d  = 11, p = 0.50). 

W  h   sp c      h  1995 gu d     s sp c     g  h      u s sh u d          b   w 10%       u    

         ,       u        d ss    d  x g      u s w          h   10%   w    h      h       h  

       c  s   s. Th    w s     u  w s   u d     h  b          h  w     c  u      HB014 (5.91  g/L) 

wh ch w s s     w  h   10%     h         c  s            u s (CP001: 6.22  g/L   d CF001: 6.27  g/L). 

F      ,  h         d   d    d ss    d  x g    c  ss  h        xc  d d  h  20 h p  c          u s 

   b  h        c  s   s        s   s     h  b u d        h  AMZ,  h  ugh u   h  w     c  u  . 

Compliance statement: Dissolved oxygen concentrations at all Hout Bay AMZ sites in surface waters 

and at mid-depth were compliant with the permit limits of 6.0 mg/L at the 99% confidence level, and 

5.0 mg/L at the 95% confidence level. In bottom waters, both the 5.0 mg/L and the 6.0 mg/L 

thresholds were met but mean dissolved oxygen concentrations were generally lower than at the 

surface and at mid-depth. The guidelines do not specify whether these thresholds must be met at all 

depths; at depths of >30 m below sea level, oxygen concentrations would normally be lower than at 

the surface. All AMZ oxygen concentrations were within the target ranges calculated in terms of the 

2022 draft Guidelines. 
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2.5.4.4 Turbidity 

   b  h  h  CWDP     H u  B  ,   d  h  1995 gu d     s,  u b d    gu d     s     sp c    d  cc  d  g 

    h    p c   h    u b d    h s     h  d p h     h   uph   c z   . Th  2022 gu d     s sp c     h   

 h  upp             cc p  b    u b d    sh u d b  s   b   h  80 h p  c           h  su   b          c  

d    s  ,  s w     s   qu    g  h    h     u    d p h     h   uph   c z    sh u d     b  ch  g d b  

      h   10%                      c  s   . Tu b d    d    w       su  d  s  bs  u      u s    

     us d p hs      ph        c  u b d    u   s, wh ch c        b   ss ss d        s     h  2022 d     

Gu d     s   d c  p   d     h  80 h p  c           h         c  d   .  

B c us   u b d       u s    s   s    H u  B  ,   d     h         c  s   ,   c ud d      g   u b      

z       u s (                     p g  40),   d       u s      s  s   s     z   ,  hus      d        

us d     c  p   s   pu p s s. Th         c  s   s    H u  B   d      d     h          u b d       u s 

      h  s  p   g     , w  h  h  C     sh F c     (CF001)        c  s    h    g   w    u b d        h  

su   c    d   dd       h  w     c  u  , wh     h  Ch p   s P  k (CP001) s      p c     h d   w   

 u b d        h  b          h  w     c  u  . As   c  s          pp   ch,  h  AMZ    u s w    

 h        c  p   d     h    w       h   w         c  s       u s.  

Th    d       u s      h  AMZ s   s d d      xc  d  h       c  s         (  w  )     h  80 h 

p  c          u s             h  s   s,  h  ugh u   h  w     c  u  .  

A  u           u s      s  AMZ s   s w    s           h          u s     h    w       h   w  

       c  s       u s. Tw          u s       h  b          h  w     c  u   w    s  gh    h gh   

 h   b  h  h         c  s   s,        HB012 (1.03 NTU c  p   d    0.74 (CF001)   d 0.44 NTU 

(CP001)   d HB014 (2.12 NTU c  p   d    0.74   d 0.44 NTU) (F gu   2-52).  

Th        u b d       u s      h  su   c  s  p  s c    c  d     h  b u d        h  AMZ w        

h gh    h    h    w       h  80 h p  c              c     u s, bu        xc  d d  h     g       h  

80 h p  c              c     u s. F    h    dd       h  w     c  u  ,      h  s   s h d h gh        

 u b d       u s  h   b  h        c  s    80 h p  c          u s. F    h  b          h  w     c  u  , 

    s   s bu      (HB015)  xc  d d b  h     h         c  s    80 h p  c          u s;  h            h s 

s    (HB015: 0.24 NTU) w s h gh    h    h  Ch p   s P  k 80 h p  c          u  (0.17 NTU) bu    w   

 h    h  C     sh F c    80 h p  c          u  (0.264 NTU). A  h ugh  h          u s  xc  d d  h  

80 h p  c           h         c  s   s,  h   bs  u      u s w      w.  

Compliance statement: Mean turbidity at Hout Bay AMZ sites exceeded reference site values by 

more than 10% at two sites at the bottom of the water column. Absolute values were low, and 

averages were skewed by elevated turbidity during a few sampling events and particularly at the 

bottom and mid-depths. Mid-depth turbidity elevations may be reflective of the effluent plume 

trapped at this depth. Surface samples were compliant with respect to the 2022 draft Guidelines. 

2.5.4.5 Total suspended solids 

Th    c     d d c  c             TSS     h    c     g              s sp c    d  s    upp         

 g   s    b ckg  u d c  c         . Th  1995 gu d     s ( s w     s  h  H u  B   CWDP) s      h   

 h  c  c             TSS sh u d     b    c   s d b        h   10%     h    b     c  c         . 

Th  2022 gu d     s   c     d  h    h  TSS b     su  d  g   s    su   b          c  d    s  , 

  d  h    h  c  c          sh u d      xc  d  h  80 h p  c            su   b          c  d    s  . 

     s       p           h       u b d   ,  h  H u  B          c  s   s h d d              TSS 

c  c         s,  sp c          h  su   c    d     h    dd       h  w     c  u  . C  p    g     h  

     c  s         (  w  )        c  s    (CF001: 21.35  g/L),     bu   w  (HB011, HB013)      TSS 

c  c         s     h  su   c   xc  d d  h  10% upp         sp c    d b   h  1995 gu d     s bu  
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c  p   d     h    ss c  s                c  s    (CF001: 25.85  g/L),        u s      b   w  h  upp   

     .  

A s       p c u       g d      h  80 h p  c          u s     h         c  s    –      HB011   d HB013 

h d      c  c         s b   w b  h        c  80 h p  c          u s, bu      c  c         s w    

b   w  h  h gh       h   w         c  80 h p  c      s. F    h    dd       h  w     c  u  ,        u s 

 xc  d d  h  10% upp      g                h       c  s                c  s    (CF001, 17.58  g/L) 

bu              u  (HB012)  xc  d d  h  upp   10% gu d         u               h    ss c  s         

       c  s    (CP001, 23.17  g/L). Th  80 h p  c           h         c  d         h    dd       h  

w     c  u   sh w d  h            c  c             u s bu      (HB016)  xc  d d b  h 

       c  c  c         s. F    h  b          h  w     c  u  ,       u s w          h   10% h gh   

 h      h       h         c  s   s,   d        u s      b   w  h       c  s         80 h p  c      . 

Compliance statement: The Hout Bay permit does not specify a TSS limit. Mean TSS did not exceed 

the less conservative of the two reference site values by more than 10%, with a few exceptions. Mid-

depth elevations in TSS may be reflective of the effluent plume trapped at this depth. Surface 

samples were compliant with respect to the 2022 draft Guidelines, as were bottom samples. 

2.5.4.6 pH 

Th  C  s    W    s D sch  g  P          H u  B   sp c    s  h     g      cc p  b   pH    u s     

 h    d     h  AMZ  s 7.3    8.6. Th  1995 w     qu      gu d     s sp c           w      g     pH 

   u s,  s 7.3    8.2. Th  2022 gu d     s sp c     h        g     ds    b  c  cu    d       h  20 h 

  d 80 h p  c      s             c  d    s   su   b       h  d sch  g    c     . Add         ,  h  

gu d     s sp c     h       d        s          h   0.5 pH u   s       h  s  s       x  u     

     u  d     d b   h         c  s s   s sh u d b   u        s  g   d. 

A   pH    u     d       u s      h  H u  B           u           w  h    h     g     pH    u s 

sp c    d     h  1995 gu d     s, wh ch h           w      g   h    h  CWDP     H u  B  . A      u s 

     b  w     h  20 h   d 80 h p  c      s    b  h        c  s   s,   d  h    w          u s  h   

 xc  d d  h  s  s       x  u          u        h       h         c  s   s. 

Compliance statement: Median pH values across the sites and throughout the water column did not 

fall outside the permit range, or outside the guideline range based on data from the Crayfish Factory 

and Chapman’s Peak reference sites. 

2.5.4.7 Concluding statement on compliance 

Th  H u  B           u      w s c  p          h  b u d         s AMZ w  h p      c  d     s     

   p    u  , s       , d ss    d  x g   (    h  su   c    d   d-d p h)   d pH. D ss    d  x g      

b      w    s w s   w bu  s     c  p     ,   d  h s  s   k    du      h  d p h     h  s   s   d        

  d c          p c . Tu b d    w s c  p      w  h p      c  d     s b s d           c  s    

c  p   s  s     h  s   su   c , bu           d-d p h    (    w     s x s   s)    b      w    s. Abs  u   

   u s w      w,   d p             xc  d  c s     b  du                  ,    h    h   

   h  p g   c, c us s. C     bu    s     h   u      w s  w                 s     u b d         d-d p h 

       , h w    ,  u  d  u . F B c u  s sugg s  d  h     c           c           h  b u d        h  

AMZ (w     h s      k  p  c ,    h ugh  h  AMZ  s       c     d d      u  -c    c    c       ) 

w u d     h    p s d     sk    hu    h    h            h  d   s         d,   d H z  -b s d 

c   g    s c  cu    d      h  AMZ s   s w    ‘Exc      ’         s   s,   d ‘G  d’            h  s x 

s   s         d. Th s  c   g   s     s     h w     s    g       u  c d b   h    w s  p   c u   

( =12),   d       ss    u b    s    su  s      sk    b  ch us  s  h    h    c          w     qu      

s  p   g c     d  u       h gh      qu  c  b   h  CCT   d   p    d    §2.6, wh ch   d c   s  h   

 h  H u  B   b  ch  s    w        gu       xp s d       c   c                   h  H u  B   R     

        s  h   w u d p s      sk      c          us  s. 
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Figure 2-52. Annual median values for six of the parameters required to be monitored by the Hout Bay Coastal 

Waters Discharge Permit, relative to the reference site. Annual mean±SD (points + error bars) is also shown for 

sites on the boundary of the allowable mixing zone for the Hout Bay marine outfall, shown against the 20th and 

80th percentiles of the values from the Crayfish Factory and Chapmans Peak reference sites. For pH, the error 

bars show IQR, not standard deviation. 
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2.6 Recreational Water Quality   

2.6.1 Recreational Water Quality Guidelines: Approach to assessments 

F B        su  d  s   su   g          c  p  x su       p  h g  s (b c     ,    us s,   d   h  s) 

p  s       s w g    d us d     s        h    sk    g s       s        d   h   h    h     c s    hu   s 

us  g   c          w    s. Th s  F B          h  s    s  h  c us       g   s         ss, bu  c u    g 

F B      c          w    s     ws     d                 h             sk    us  s, b s d    

 p d      g c   s ud  s  h   p    d    c     d s -  sp  s          sh p w  h g s       s           ss s 

(W d       ., 2010).     s            c cc ,   g  up    b c       h     c ud s  h  c      sp c  s E. 

faecalis   d E. faecium,  s  h    s  c        us d    su           us   c          w     qu      

gu d     s   d c        g  b     (W d       ., 2006, 2010; WHO, 2021).     s            c cc     

s  p  s c    c  d       u               g s   s w      u      d us  g  cc  d   d    b     

              h ds ( SO/ EC, 2017). Th s  c u  s     p    d d  s c     -      g u   s (CFU) p   100 

      s  p  . 

S u h A   c   R c          W     Qu      Gu d     s (DEA, 2012)   c     d d         g  h  95 h 

  d 90 h p  c      s        s            c cc  c u  s    d          h    c          w     qu         

  g     b  ch. Th  gu d       h  sh  ds      s      ws: 

• 95 h P  c       sh u d b  ≤ 100 CFU     Exc       w     qu      

• 95 h P  c       sh u d b  ≤ 200 CFU     G  d w     qu      

• 90 h P  c       sh u d b  ≤ 185 CFU     Su   c     w     qu      

Th  H z      h d  s   s    s  c    pp   ch us d         s        c cc       s    w     qu      d   . 

    s g                c  s         w      d         g w     qu      ( . .,    w            h  s d     p      

w     qu       s      s),   d  s  pp   d  s      ws: 

• A   F B c u  s          g d      d         h  s     s      h     g s     u . 

• Th     h d  d       s  h     u  b   w wh ch   sp c    d p  c    g      h  d       s ( .g.,  h  

90 h    95 h p  c      ). 

• T   ch     g       p  c s   ,  h  H z      h d us s      p       . Th s     s    c  cu    s   

   u   h     gh       b  w     w   c u      su      s    g            ccu     p  c       

 s      . 

Th  gu d      c   g    s   s  d  b         pp  c b   sp c   c          c          w    s wh    

  c           c       s         g  u        s        h  w           gu      p  c  s d. N       s   s 

        d  s p        h s 2024 R c     g E           M        g P  g          c        us d     

  c       ,   d     s     h  AMZ w u d     b    c     d d       c       . Th    sk c   g    s    

Figure 2-54 sh u d b       p    d w  h  h s       d. Th    gu     s  sh ws   sk c   g    s c  cu    d 

b s d    w  k   d          h  sh        s  p   g c  duc  d b   h  CCT,     s   s     g  h  c  s . 

    s   p            s        h   w  h s     d   s  s,  h  H z      h d         p         s p    cu      

 u     b       h      u  c        g   u     s.     h s c s , s  c    ch s    w s s  p  d   c  p       h 

    12     hs,  h  d   s         ch s         h s 12    u s. Th      c   s    d        h  c s      h  

G     P             u         Ju   2024. 18  u      h  21 s   s s  p  d    u d  h  G     P            

 u      h d h gh       c cc     u s (>150 CFU p   100  L) p         du             d s    w     

 u    . S  c   h             12 d    p    s       ch s   ,   s  g   h gh    u  c     c   s  b  h  h  

90 h   d 95 h p  c          u s               h  P    c   g   , wh     h    h   11    u s      h       

w u d   su      b      w     qu     . As  h           g p  g      c     u s   d      d        

c    c  d,  h      c      h s   u     s w    b  d     sh d. R        d                   s  p   g d   s 

b  w    Ju   2024   d Ju   2025     p  s    d    F gu   2-53. 
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Figure 2-53. Plot showing the range of sampling dates during each month for the first completed year of 

monitoring (indicated in grey vertical boxes). Total weekly rainfall is plotted on the y-axis to provide context for 

interpreting all water quality results in the context of urban riverine and surface stormwater runoff as potential 

sources of cumulative and other impacts on coastal water quality. 

 

2.6.2 Outfall-specific trends in recreational water quality 

T   ds      pp          h    c            sk c   g    d    (Figure 2-54)     s    u  b   w. 

   Camps Bay: 

• O   s        h     sh    b u d        h  AMZ w s     h  P    c   g   ; 

• A     h   AMZ s   s   d         sh    sc     s   s w        h  Exc       c   g   . O   s    d   c    

    h      h     h  AMZ,    sh       M  d  s C   , w s     h  Su   c     c   g   ; 

•        s     h           R c          W     Qu      Gu d     s,         sh    s   s b  w     h  

 u        d  h  sh    w u d g         b  c  s d   d   w           w   sk      u  -c    c  

  c       ;  

• Sh        s   s w            h  G  d    Exc       c   g    s w  h  h   xc p    s    S u d  s R cks, 

B k       d B      B   b  ch s (         §2.6.3.1      xp        s      k    c us s);   d 

• Th  K  b  k  b  g        c  s    w s     h  Exc       c   g   . 

O      , g     h w   c           c        s d s   bu  d     h    c          h  C  ps B    u        d  h  

g           w F B c u  s     h  su   c      h  b u d        h  AMZ      h s  u        d      h   s   s 

b  w     h   u        d  h  sh       ,   sks    hu    h    h du     p  h g  s    g      g       h s 

 u          c  s d   d    b         w.  

Th  c     bu           c   p  h g  s        h      d-b s d s u c s (s    w      u    ws)     h s 

      s s g    c   ,  sp c         w     ,   d b c us      h    p  x          h  sh        wh    

  c           c        s   s       s , d  s p s      sk    hu    h    h        s,  sp c           w  g 

h              (         §2.6.3.1 b   w). 
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A  Green Point: 

• F       s x s   s     h  AMZ w        h  P    c   g   ,   d  h  s x h ( h     sh    s   ) w s     h  

Su   c     c   g         h   w    -    h p    d. Th s  s du     h gh F B c u  s            h s  s   s 

   Augus  2024 (   g  g      67 CFU/100 L    230 CFU/100 L)   d    c u  s     xc ss     h  

upp            qu      c      (>150 CFU/100 L)     h  Ju   2024 su     wh ch  ccu   d     h  d   

     w  g     j                 . 

• Th        h       s   s   c   d   ugh     dw   b  w     h   u        d  h  sh        w        h  

P    c   g        s          s  s –    Augus  2024  h s  s  p  s h d       c cc  c u  s 

b  w    77   d 280 CFU/100 L,   d    Ju   2024  h    xc  d d  h  upp            qu      c      

 pp   d b   h    b            h       h (>150 CFU/100 L);     s   k     h    h    ss d s  p  s      

 w      h s  s   s    Ju   2024 w u d   s  h     xc  d d  h s qu      c              d  h    h  

d       c      h  c   g     s du  p             h s    ss       h    h           c u     c   

d       c     c  d     s; 

• O   h           sh    s   s   c   d jus  s  w  d     h  su   z   ,  w  w        h  Su   c     

c   g   ,   d  h    w        h  P    c   g   ; 

• Th   w  s   s    T b   B  , d s           h   u        d c  s       h  D  p   d S    R       u hs 

  d  h  P       C p  T w , w        h  P    c   g   ; 

• Th         c  s   s    R bb    s   d w s     h  Exc       c   g   ; 

• B s d     h           R c          W     Qu      Gu d     s,     s   s b  w     h   u        d 

 h  sh    w u d g         b  c  s d   d    b     u  cc p  b     sk    g s      u  -c    c  

  c       ,      g  h    h s  c   g   s     s     s    g       u  c d b   h    w s  p   c u   

( =12);  h        h       sh        s   s,   d  w      h           sh    sc     s   s, w u d b      h  

 cc p  b     sk    g s,   d s   s d s           h   u         T b   B   w u d   s  b      h  

u  cc p  b   P      sk    g ; 

• Th s  d    d    s       h  c  s            u       h  H z   c  cu      , wh ch d        s   

h gh     sk c   g    b s d    gu d       xc  d  c s     w  [    c       d   d      ssu  d 

b s d       upp            qu      c     ] s  p   d   s; 

• Sh        d    b s d            qu    s  p   g     h s c  s        d c   s  h    s   s         h  

G  d c   g      d  w  (G     P     Pu p S         d Th    A ch   B  )     h  P    c   g    

(         §2.6.3.1      xp        s      k    c us s). 

O      , g     h w  u  -c    c    c           c        s d s   bu  d     h    c          h  G     P     

 u     ,   sks    hu    h    h du     d sch  g s       h s  u          c  s d   d   w p    d d  h    u  -

c    c    c        d  s       k  p  c  w  h    h  AMZ. C     bu    s        h      d-b s d s u c s 

(S    R    , D  p R    , s    w      u     s)     h s          s g    c    (     d     s     h s    §2.6.3.2 

b   w),  sp c         w        d p s      qu             g     sk    hu    h    h  sp c             s 

c  s      h  sh        wh      c           c        s   s       s . 

   Hout Bay: 

• O   s        h    sh    s d      h  AMZ w s     h  G  d c   g   ; 

• A     h   s   s     h  AMZ   d      d-b     d     sh   ,  s w     s  h  Du g   s su   s   , w    

    h  Exc       c   g   ;  

•        s     h           R c          W     Qu      Gu d     s,     s   s    u d   d       h  

 u      AMZ w u d g         b  c  s d   d   w           w   sk      u  -c    c    c       ;   d 

• N   sh      d   d-b   sc     s   s c  s      h  H u  B   H  b u    d H  gb  g w        h  

G  d c   g   ; 

• B  ch s   s     h  Ch p   s P  k   d h  b u  s d s     h  b  ch w    b  h     h  P    

c   g   ;  h    w F B c u  s    s   s b  w     h  b  ch   d  h   u     , c up  d w  h  h  

           h gh  u b             d F B d        h  b  ch   s   , sugg s s   s    w       d       
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 u     s u c       h     c   c                d       c  s    w    s, p    cu      du   g w     , 

 s  xp     d    §2.6.3.3 b   w;   d 

• Th   w         c  s   s    Ch p   ’s P  k   d C     sh F c     w    b  h     h  Exc       

c   g   . 

O      , g     h w  u  -c    c    c           c        s d s   bu  d     h    c          h  H u  B    u      

  d           w          F B     h  b u d        h  AMZ   d   h   s   s    c  s  p  x          h   u     , 

  sks    hu    h    h du     d sch  g s       h s  u          c  s d   d        w.  C     bu    s      

  h      d-b s d s u c s (D s  R    , s    w      u     s)     h s          s g    c    (     d     s    

 h s    §2.6.3.3 b   w),  sp c         w        d   k    p s     uch    g     sk    hu    h    h 

 sp c             s c  s      h  sh        wh      c           c        s   s       s . 

 

Figure 2-54. Categories of risk to human health from full-contact recreation, based on surface water samples 

collected monthly around the marine outfalls (n = 12 for most sites), as well as weekly, biweekly or monthly at 

coastal water quality monitoring stations from July 2024 to June 2025. Percentiles were calculated using the 

Hazen method. The categories are calculated based on the risk of gastrointestinal illness as a result of full-

contact recreation, as set out in the National Water Quality Guidelines for Recreational Use (DEA, 2012). Excellent 

– 2.9% gastrointestinal illness (GI) risk; Good – 5% GI risk, Sufficient – 8.5% GI risk and Poor - >8.5% GI risk. 
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2.6.3 Land-based sources of pollution 

S    w       d        u         h  c  s                         p       s u c        c   

c                  c          w     b d  s    C p  T w . Wh     h  w     qu       s g         g  d 

    g  h  A      c s  b   d,     w p     s u c s    p   u         w   -k  w    d w   -d cu     d. 

B  h c  s             g s   s (b  ch s,   d   p   s, k  w  d sch  g s)  s w     s      d w     qu      

s   s (     s, s    w     d    s)             d    qu             c   c            . 

Wh     h          u     s     c           s u c        c   c                   h                    , 

   d-b s d s u c s           c     bu   s   ,   d    s    c s s  h  p       c us s   , p    

  c          w     qu         p pu      c            d s. S        h  w   -k  w  p     d sch  g s 

      c   p   u         p  b      c     -  u d,   c ud  g s    w     d    s    Th    A ch   B     d 

S u d  s B  ch  s w     s         u hs    H u  B     d L g    B  ch (CS R, 2017 ). O h   p     

s u c s b c    p  b      c       p    ds    h gh         ,  sp c          h s   ccu        p    ds    

               . S     cc s      p     s u c s         su      p    d c     p s d c pu p s           u  s 

   s w   sp   s    h    h   p  d c  b      ws. 

2.6.3.1 Camps Bay 

Th  c  s      b  w    Th    A ch   B   b  ch   d Qu   ’s B  ch         xp     c s p  b   s 

w  h    c   c                     d-b s d s u c s. S  gh     u  h   s u h, h w    , S u d  s R cks 

c         xp     c s   p    d w     qu     . Wh     h    d   p    (‘Exc      ’ c  ss   c     ,   = 34) 

  d S u d  s R cks b  ch (‘G  d’ c  ss   c     ,   = 18) g         h d g  d w     qu      b  w    

Ju   2024   d Ju   2025,  h  gu     u s d   h    d   p    (‘P   ’,   = 52) c  s s       h d b c       

c u  s   d c            c   c               d  ss c    d h    h   sks du   g  h s p    d. Th  

s    w     d sch  g     S u d  s R cks  s   k  w  s u c     p   u      h  ugh u   h      ,   d h s 

  su   d      p    d c  s    w     qu          s           s.§§ B  w    Ju   2024   d Ju   2025,  h  

  d    E. coli c u       h  s    w     d sch  g  w s 111 990 CFU p   100  L, w  h  h    x  u  

   u     ch  g 24        CFU p   100  L    23 Ap    2025. O  24 Ap    2025,   d        ,  h  c u  s    

      c cc   u s d   h  S u d  s R cks   d   p    sp k d    12 400 CFU p   100  L. E     xc ud  g 

 h s s  p  ,  h  w     qu         S u d  s R cks  u s d   h    d   p    w u d s     h    b    c  ss    d 

 s P    (  = 51). E         52 s  p  s c    c  d du   g  h s p    d  xc  d d  h  s  g  -s  p   

 h  sh  d           c cc     240 CFU p   100  L. Th  s    w     d sch  g   s   c  s s     s u c     

p   u           h  c  s               . 

Th   w     c  s             g s   s      s   h  C  ps B           u      (C       S c  d B  ch    

C  ps B   T d   P    Ou s d ) g         h    g  d w     qu     , w  h     w     b    xc p    s. 

C       S c  d B  ch  xp     c d    F B  h  sh  d  xc  d  c s b  w    Ju   2024   d Ju   2025 

  d w s c  ss    d  s ‘Exc      ’. S        , C       F u  h B  ch w s c  ss    d  s Exc      , w  h  w  

s  p  s  xc  d  g  h  s  g  -s  p    h  sh  d     E     c cc     Ju   2024. Th s  s  p  s w    

c    c  d du   g   d         p    d         h gh          (s   Figure 2-53). 

Th    cks, b  ch s   d   d   p   s    u d M  d  s C         h       s  p    s     g  h  sh        

    h  C  ps B           u     . N   h S  d  C      d  h  w s       d   p    h d Exc       w     

qu        d     xc  d  c s b  w    Ju   2024   d Ju   2025. S  p  s          d    (10 Ap    

2025)  xc  d d  h  sh  ds,   d   su   d    c  ss   c     s    ‘Su   c    ’  u s d   h  w s       d   p   , 

  d ‘P   ’   s d   h    s       d   p   . Th s  s  p  s w    c    c  d         p    d    h gh          

 h   w s p  c d d b      w     hs                         ,   d d    s       h  c  s            u   

    h  gu d     s   d H z  -b s d c  ss   c      – w  h u   h s s  p  ,  h  s   s w u d h    h d 

   u   c  ss   c     s    ‘Exc      ’   d ‘G  d’   sp c      . 

 
§§ Based on coastal water quality data supplied by the CCT 
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Figure 2-55. Enterococci counts (CFU  per 100 mL) and weekly total rainfall (mm) shown for coastal monitoring 

sites near the Camps Bay marine outfall for the period between July 2024 and June 2025. Rainfall data are from 

the Molteno rainfall station. Note that vertical scales differ. 

Th  b  ch s      G    B  ch  h  ugh C  ps B   h    b    s ud  d   d         d      s     , 

  c ud  g h gh  -   qu  c  s  p   g du   g  h  p    d   p    d    h   . Th  w         h s  

b  ch s w s c  ss    d  s ‘Exc      ’ (C  ps B   C         d C  ps B   N   h)    ‘G  d’ (C  ps 

B   S u h, G    B  ch) b  w    Ju   2024   d Ju   2025   d          s  p   (G    B  ch, 22 

M   2025, 256 CFU p   100  L)  xc  d d  h  s  g  -s  p    h  sh  d           c cc    d c         

p  h g   c   sks    hu    h    h. Th    d   p       C  ps B   h d Exc       w     qu        d    

s  p  s  xc  d d  h  s  g  -s  p    h  sh  d, wh    c  s    w   s  u s d   h    d   p    w    

c  ss    d  s ‘G  d’. 

A s    w     p p      d sch  g s       h  s         h  s u h      d     h  C  ps B   b  ch. Wh    

 h s s     s        s  p  d,   s  g   s  p     k      M  ch 2025 h d    E. coli c u      98 040 

CFU/100 L. V          d d          h s s    sugg s   h   s    w        ws c  s   u      u  h   s u c  
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   p   u           h                          p pu    sw     g b  ch s; h w    ,   w d sch  g  

   u  s      cc u       wh    pp   s    b               d   p c      h    c          w     qu      

    h      . 

B      B     d B k     b  ch s,     h  s u h    C  ps B  , b  h h d w     qu      c  ss    d  s 

‘P   ’ b  w    Ju   2024   d Ju   2025 w  h  h    s  p  s  xc  d  g  h  s  g  -s  p    h  sh  d 

          c cc      h  s    d  s      ch s    (10 Ap    2025, 22 M   2025   d 5 Ju   2025). Th s  

s  p  s w        c    c  d du   g   d       h gh               s. M    p    s     g  h  A      c 

s  b   d  xp     c d p    w     qu         10 Ap    2025,   d  h  w d sp   d    u       h s  

  p c s sugg s   h    h  h gh          p  c d  g  h s d    w s   k   d          h  d                

w     qu     . Th s   p s d s    p    w     qu      w     ss c    d w  h h gh               s  h   

     w d   p    d                         ,   d w             c           g  -          g s. 

   su     ,  h  c  s    w     qu         b  ch s       h  C  ps B           u       s g         

     g  d wh   c  p   d  g   s    c          w     qu      gu d     s     F B. A k  w  p     

s u c     p   u        S u d  s R cks c     bu  s    p    w     qu     ,  s w     s h gh               s, 

 sp c      wh    h s       w p    ds                         . 

2.6.3.2 Green Point 

Th  T b   B     d G     P     s c    s    C p  T w ’s c  s            p c  d b      w s g    c    

s u c s    w s  w     c            . Th  D  p R    , w  h   s   u h jus  s u h     h  M         

L gh h us ,  s h gh   p   u  d   d  s    qu        u d    h    h gh      s     h     c     d c     

b c    u  Escherischia (E.) coli     h          u h (  d    4788 CFU p   100  L,   x  u  677 000 

CFU p   100  L b  w    J  u    2024   d Ju   2025,   = 38 s  p  s)***. Th s  s      c  d     h  

      c cc  c u  s      L g    B  ch (    h    u h     h  D  p R    ) wh     h    c          

w     qu      w s c  s s       c  ss    d  s P    b  w    2020   d 2024,   d 37%    s  p  s 

 xc  d d  h  240 CFU p   100  L s  g  -s  p   gu d                c cc       c          w    s 

(Coastal Water Quality Dashboard). S        ,  h  S    R     – d sch  g  g     h      h     h  p       

C p  T w  –  s    qu        u d    h    h gh E. coli      s (15  u     17     h  s  p  s     h  M      

D     b  dg      h    u h     h  S    R      xc  d d 100 000 CFU p   100  L b  w    J  u    2024 

  d Ju   2025)   d c     s       d w s  w          s       w s  w               w  ks. Th  

c  s        h    u h     h         s     us d       c          d  s  h              gu              d 

    F Bs, bu     ws       h  S    R     c     bu      p    w     qu         T b   B  . Th s  s   s h    

c  s s       h gh F B c u  s  h  ugh u   h      , w  h  p s d s     u  h   d                w     

qu            h gh          ( .g.  w        c cc  c u  s    >1500 CFU p   100  L  ccu   d    L g    

B  ch    Ju   2024       h             : F gu   2-56). 

N          h  G     P             u     , s   s such  s M u     P     g         d       xp     c  

p  b   s w  h p    w     qu      (c   g   : G  d; z    F B s  g  -s  p    h  sh  d  xc  d  c s 

b  w    Ju   2024   d Ju   2025). Th  c  s             g p     d   c       sh        h  G     P     

pu p s      , h w    , w s c  ss    d  s h    g P    w     qu      b  w    Ju   2024   d Ju   

2025, du      h    s  p  s ( u     32)  h    xc  d d  h  240 CFU p   100  L s  g  -s  p        . Th  

      d       h  s  p  s c    c  d     h s s    d d       d c        sk    hu    h    h. Th s d  s     

p          p          p    w     qu      bu     h       p s d c p   u          s     c        d w  h 

h gh         . 

A   h   d cu     d (CS R, 2017 ) p     s u c     p   u           h  G     P             u       s 

 h  s    w     d sch  g s       h  s   w         Th    A ch   B  . Th  b  ch     h s s    h s   h s     

     p    d w     qu     , wh ch h s p     us   b         bu  d     h      c s     h s  s    w     

d    s c up  d w  h       d c  cu         d   ush  g w  h    h  b  . O     h  p    d N    b   2024 

 
*** Data from CCT Inland Water Quality Dashboard 
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   Ju   2025 [ h s s    w s     s  p  d b  w    Ju   2024   d N    b   2024], 12%    s  p  s 

 xc  d d 240       c cc  CFU/100 L,   su    g      c  ss   c         P         h s s   . Th s  

s    w     d    s h    b      u d    c         ws w  h c       d c    s    w s  w     

c                CCT c  s    w     qu               g (E. coli -   d   : 48 840 CFU p   100  L,   x: 

4.6         CFU p   100  L    S p   b   25, 2024). L  d  g supp            d-b s d c us      h s  

  p c s,   s  p   g p         h    cks     h      hw s     s d     Th    A ch   B   h d      1  u  

   37 s  p  s     xc ss     h  s  g  -s  p    h  sh  d    240 CFU p   100  L b  w    Ju   2024   d 

Ju   2025   d w s c  ss    d     h  ‘G  d’ c   g   . S  c   h  s    w     d    s d sch  g      h  

s u h  s     s d ,  h s h gh  gh s  h      h ugh  h    p c      h  s    w     d sch  g   s s g    c    

w  h    h  sh      d b  ,  h  sp       x         h    p c      b        d. 

 

 

Figure 2-56. Enterococci counts (CFU  per 100 mL) and weekly total rainfall (mm) shown for coastal monitoring 

sites near the Green Point marine outfall for the period between July 2024 and June 2025. Rainfall data are from 

the Molteno rainfall station. 

 

2.6.3.3 Hout Bay 

Du      h     u       h  c  s         u d H u  B  ,  h     s                h  p g   c   pu        c   

c                   h                         h      h   d  h  s u h     h  b  . L   dud   h s   

s     w s  w               w  ks    L g  s B   wh ch        c     bu  s    p    w     qu      (    

   18 s  p  s du   g  h        xc  d d F B  h  sh  ds). Fu  h       h  s u h, N   dh  k B  ch h s 

  s    p  s     w     qu        d       h   u    w     h  W  d   ë      W s  w     T         W  ks 

 u  h       h  s u h (     h  N   dh  k w     ds   d  s u   ) h s    d sc    b   d               c  

    h  w     qu          h      . Th  p         pu s    s w g  c                  H u  B  , 
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 h       ,      h  D s /H u  B   R       d  h  H u  B           u     . O h   s       s u c s   c ud  

 h  s    w     cu         w  g p s   h  Y ch  C ub     h  w s     s d      h  b  ch,   ss  s     h  

h  b u ,   d   h              d sch  g s    s w g      s    w     s s   s           d    w. 

 

Figure 2-57. Enterococci counts (CFU per 100 mL) and weekly total rainfall (mm) shown for coastal monitoring 

sites near the Hout Bay marine outfall for the period between July 2024 and June 2025. Rainfall data are from the 

Constantiaberg rainfall station. 

Tw  c  s             g s  p   g s   s    H u  B   B  ch (M      ’s Wh      d Ch p   s P  k) 

       qu      s  p  d   d h    s        h  w  s  w     qu          g  h  A      c c  s         s 

     c          gu d     s. L  g-     c  s             g d    sh ws  h    h  Ch p   s P  k s    

h s     h d        wh     h  w     qu      w s     d G  d    Exc       s  c  2007 (CCT K  w   u  

C  s  R p   , 2025). Th  Ch p   s P  k s   ,     h    s     s d      h  b  ch, h d 12 s  p  s 

 xc  d  g  h  s  g  -s  p    h  sh  d    240 CFU p   100  L   d   s  h d P    w     qu     . A  

 h  M      ’s Wh    s   ,     h  w s     s d      h  b  ch, 6  u     45 s  p  s  xc  d d  h  s  g  -

s  p    h  sh  d    240 CFU p   100  L b  w    Ju   2024   d Ju   2025,   d  h  w     qu      

w s c  ss    d  s P   . F   b  h s   s, w        ds    d           w  h h gh         ,  sp c            

p    ds                          (F gu   2-57). Th  d      s  s       sh w   p        s    w     qu      

      sus     d p    ds    h             , sugg s   g  h    h  ‘   s    ush’     c   s   s g    c    

c     bu       c  s    w     qu        p       . 

Th  H u  B   R     (  s  c               d     s  h  D s  R    )  s s  p  d     h       E. coli. 

B  w    Ju   2024   d Ju   2025,  h  E. coli c u  s w         h gh (  d   : 106 974 CFU p   100 

 L;   x: 363 000 CFU p   100  L). Th  H u  B   B  ch   c    s   c  s s        w    h gh   p   u  d 

w           h  H u  B   R     –   c   s  g du   g p    ds    h gh          – c     bu   g     h  

d                  c          w     qu          h  b  ch. As d sc  b d    §2.5.2   d 2.5.3, w s  w     

      h   u       s  xp c  d       ch  h  sh        u d   c       s   c  d     s, bu             

s g    c    d  u       d d  -          c   b c     . B s d          b   d   ,  h    p           

  c  b    g c   w     qu        d c    s     h  b  ch  s  uch      s    g    ss c    d w  h  h  H u  

B   R       d   h      d-b s d s u c s,  h   w  h  h          u     . 
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Figure 2-58. Percentage of samples that exceeded the single-sample threshold of 240 CFU per 100 mL by site 

across the Atlantic coastline (from north to south), from July 2024 to June 2025. Sites are highlighted that are near 

the three marine outfalls, and the distribution of the exceedances over the monitoring period is shown on the 

right of the plot. The shaded regions show the winter rainfall months in Cape Town, April to September. 
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2.7 Conclusions 

Th     s   w         hs    w     qu               g     h    c          h  G     P    , C  ps B  ,   d 

H u  B    u     s u d    h   pp    d 2024 R c     g E           M        g P  g      p    d  

s      s gh s       h  b h    u      h   u          u    p u  s,  h    p c s    w s  w     d sp s   

    h           d c  s               ,   d  h  p           sks    hu    h    h. 

2.7.1 Impacts on recreational water quality 

P     us          g p  g     s (CLS, 2021, 2022b; CS R, 2017 ; Lw  d  , 2020) h      u d  h   

w     qu          h  b u d        h  AMZ     h   h     u     s  s,       s  p    d c    ,     c  p      

w  h S u h A   c   W     Qu      Gu d     s     C  s    M      W    s (DWAF, 1995). Ou      d s g  

c       u    u   h    k   h  d        u       ch  g  h  s   su   c  u d   c       s   s    s. E  d  c  

    h      u    p u      ch  g  h  s   su   c  w s p  s             s   h     cc s   s     h  G     

P      u     , s x  cc s   s    C  ps B  ,   d   c     H u  B   –      s      h s  c s s    

c  c         s     p s  g   s g    c      sk    hu    h    h wh      su  d        s    gu d     s 

      c          us . O       cc s       C  ps B     d  h     cc s   s    G     P     wh   F B 

c u  s     h  su   c  w       k d    w s  w     d sch  g ,  h  c u  s w    h gh    ugh  h   

p  h g   c   g   s s     h  s  w     w u d   k    h    p s d     sk    hu    h    h     h s  

   sh      c     s,        s      c          w     qu      gu d     s. 

F B c u  s     h  s   su   c  d c   s d   p d   w  h d s   c        h   u      d   us  s. Th  d    

c    c  d d      p    d         d  c   h   w s  w        ch d  h  sh           su   c  w    s    

H u  B  . A  G     P    ,   s  g    p s d     w     qu        p            h      sh    c u d     

b  c            bu  d    h       h          u               d-b s d s u c s.    C  ps B  ,  h     s 

s       d  c           d  u  d w s  w        ch  g  h      sh        h  su   c  (b h  d  h  su   

z   )     cc s    u d   c       w   h   c  d     s, bu  w  h b c       c u  s w    b   w gu d      

   u s   d c             sk     h  h    h      c          w     us  s. A  h ugh  h  d    c    c  d 

c      b  us d     d       s u c s       c   b c     ,  h    w s       d  c   h   w s  w     

d sch  g d  h  ugh  h  G     P    , C  ps B     d H u  B    u     s   su   d      c  b    g c   

  p           sh        w     qu          h  d  s s  p  d. 

S    b  ch s     h    c          h          u     s w   , p    d c     du   g  h      , ch   c    s d 

b  F B c u  s  h     d c     h    w u d h    b      h    h   sk  ss c    d w  h sw     g    

p    c p    g      h     c           c       s    c  s    w    s. A  u d  h  G     P      u     , M u     

P     B  ch w s  ss g  d     c          w     qu      c   g       ‘Exc      ’,     h    g     

d cu     d  xc  d  c s    gu d      F B c u  s du   g  h      . Th    A ch   B   B  ch,    

c     s , h d   u  such  xc  d  c s   d  s  ss g  d   ‘P   ’ c  ss   c     , du       p c s 

     bu  d     h  s    w     d    s d sch  g  g       h  b  . Th  c  s    w     qu         b  ch s 

      h  C  ps B           u      w s g              g  d, w  h s        h    w s  F B gu d      

 xc  d  c      s    C p  T w        h  p    d. A k  w  p     s u c     p   u        S u d  s 

R cks c     bu  s    p    w     qu          h s s   ,   d  p s d s            -      d d                

w     qu        su   d      w   c  ss   c     s      h  B k       d B      B   b  ch s.    H u  B  , 

b  ch w     qu             d s          p    d du   g  h  s ud  p    d, bu   s   s  d   c    

    c  d b   h  h gh   p   u  d H u  B   R    ,    h    h   b  s g    c      p c s  ss c    d w  h  h  

        u     . 

2.7.2 Permit compliance 

W     qu          h  G     P             u      w s c  p          h  b u d        h  AMZ w  h 

p      c  d     s        p    u  , s       , d ss    d  x g  ,   d pH du   g  h  s ud  p    d. 

Tu b d      d TSS w        c  p      w  h p           s b s d           c  s    c  p   s  s, du     

  c   s s du   g w      s  p   g      s  h            bu  d                 ,    h    h   
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   h  p g   c, c us s. F B c u  s sugg s  d  h     c           c           h  b u d        h  AMZ 

–     h s w         k  p  c  – w u d h    p s d     sk    hu    h    h          s   h     cc s   s, 

  d H z  -b s d c   g    s c  cu    d      h  AMZ s   s w    ‘P   ’        ,   d ‘Su   c    ’        

    h  s x s   s         d. Th   xc  d  c s   su    g     h s c  ss   c       ccu   d du   g w          d 

     s   d         b      d               h          u      sp c   c    . 

W     qu          h  C  ps B           u      w s c  p          h  b u d        h  AMZ w  h p      

c  d     s     s       , d ss    d  x g  ,   d pH. T  p    u   w s     c  p      w  h p           s 

b s d    c  p   s  s w  h  h  K  b  k  b  g        c  s   , bu   h s  s      bu  d                  

d       c s b  w     h        xp s d        c  s      d  h  g         sh    w     d      

s        d AMZ s   s    u d  h   u         h    h      p   u       p c s. Tu b d      d TSS w      s      

c  p      w  h p           s b s d           c  s    c  p   s  s, du       c   s s du   g w      

s  p   g      s  h            bu  d                 ,    h    h      h  p g   c, c us s,   d      

s  d  s           u d  h   u      c  p   d w  h     ck         c  s   . F B c u  s sugg s  d  h   

  c           c                   h  b u d        h  AMZ –     h s w         k  p  c  – w u d h    

p s d     sk    hu    h    h     w   cc s   s,   d H z  -b s d c   g    s c  cu    d      h  

AMZ s   s w    ‘P   ’        (   sh   ) s   , ‘Exc      ’     w ,   d ‘G  d’     h        h  s x s   s 

        d. 

W     qu          h  H u  B           u      w s c  p          h  b u d         s AMZ w  h p      

c  d     s        p    u  , s       , d ss    d  x g   (    h  su   c    d   d-d p h)   d pH. 

D ss    d  x g      b      w    s w s   w, bu  s     c  p     . Th s  s   k    du      h  d p h     h  

s   s   d          d c          p c . Tu b d    w s c  p      w  h p      c  d     s b s d    

       c  s    c  p   s  s     h  s   su   c , bu           d-d p h    (    w     s x s   s)    b      

w    s. Abs  u      u s w      w,   d p             xc  d  c s     b  du                  , 

   h    h      h  p g   c, c us s. C     bu    s     h   u      w s  w                 s     u b d    

     d-d p h        , h w    ,  u  d  u . F B c u  s sugg s  d  h     c           c           h  

b u d        h  AMZ –     h s w         k  p  c  –  w u d     h    p s d     sk    hu    h    h    

    h  d   s         d,   d H z  -b s d c   g    s c  cu    d      h  AMZ s   s w    ‘Exc      ’ 

        s   s,   d ‘G  d’            h  s x s   s         d. 

2.7.3 Effluent plume behaviour 

Th  d    c    c  d    b  d  s        s     h  d   c       d  pp  x         u      d  u         h  

    u    p u           h     u     s      s  d   s,    h ugh s    s  p   g      s   u d       d  c  

    h  p u      ch  g  h  b u d        h  AMZ. F    x  p  ,    G     P    ,  h  p u   w s 

   qu      d   c  d      g          h-  s      d   c          d-d p h;    H u  B  ,  h  p u   w s 

   qu      d   c  d      d-d p h      g    h            u      h  b  ,   d    C  ps B  ,  h  

    u    p u   w s d   c  d    h gh      s    d  u         h  su   c      h  s u h     h   u     ,       

d p h,     h      h     h   u     . Th  G     P      u      p u    xh b   d  h  b h    u   xp c  d 

     bu          u    p u   d sch  g d     h  s        :           p d      c    sc   , s      g    

d sp  s  g     h    dd   w    s,   d    ch  g  h  su   c       duc d,  h ugh s     p    d c     

s g    c    c  c         s. Th  H u  B    u      p u      d d    s       d d sp  s       dd   w    s, 

  d    ch d  h  su   c             su   c     d  u    s           c          gu d     s. 

Th s  d        c  s s     w  h  h     d  gs     h  d sp  s      d     g s ud  s c  duc  d      h  CCT 

   2020-2021,   d sugg s   h    h    d    u pu s          u b       g              d         g 

 h    p c s     h   u     s    c  s    w     qu     . 

 

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    2: Water Quality F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 103 

2.7.4 Toxicity testing 

T x c      s   g qu       s  h   gg  g      x c     c         qu  us s  p   (    h s c s , s  w    ) 

 s    su  d b       g   s 's   sp  s  up    xp su       h  s  p   ( .g.    h     ,   p    d g  w h, 

     p    d   p  duc    ). Wh     h  c  c         s    k  w    d   du   c          s/p   u    s 

w  h   s w g  c   b  us d     s         x c        h    c     g            ,  h s       s s       

      s       d qu         ss ss  g  h    sk   c   h s  c  s   u   s           x d/c  b   d   d 

d  u  d     h    c     g            .  Th s                  x c     s           b           ch   c  s, 

  d      ch   c  s w  h k  w    x c    h    u k  w   dd     ,     g   s  c    s    g s  c   x c 

    c s wh   p  s       c  p  x   x u  s.  T x c      s   g    su  s  h      c         x u      

c          s   g  d  ss      s ph s c     d ch   c   p  p     s   d  cc u  s         g   s  c, 

 dd     ,   d s    g s  c     c s     h  p            h us  ds    c  s   u   s      p   u     s u c .  

T x c      s   g   s  pu s ch   c          c   d         p  sp c    ,  s    d   c     ss ss s b    g c   

      b             ch   c   subs   c s     h      u   /p   u     s u c ,   d  h        c s    

  p  duc     succ ss.  Th s  s   p       s  c   h       p  s  c       ch   c      w        s d      

d  s       p       s      b        b        ( . .         h   c   c  ss b    g c      b    s).  O       

    s      b        b        c     ch   c    x           c  ( d   s     b     c   ).  M    s b u d    

 h  c  s         c     s d      g    s,      x  p  ,             -b        b       , wh         s 

d ss    d     h  w     c  u       g              b        b       .  T   u  h   c  p  c          s, 

b c us    ch   c    s      b        b        d  s             w     x           c .  Th s c        

 ccu      h     s  xp su  ,  h    s,      g   s   c u     c   s      c    c  w  h  h  ch   c  . T x c    

  s   g   k s  h s  c  p  x    s       cc u  . S   u ch          s        x c      s s     s  g        c s 

 h   d   c      h b          s     , bu  c       xc ud   h  p  s  c       h     x c   s  c   g  h  ugh 

d           ch   s s. N    h   ss,  h   ss         s   s  s        d w d      c g  s d    h d     

 ss ss  g sub   h     x c                         s.  

A          571 s  w     s  p  s         u d      h     u     s   d        c  s   s w    c    c  d 

  d   x c      s   g c  duc  d du   g  h  Ju   2024 – Ju   2025          g c  p  g .  Th s  s 

 qu           144 s  p  s       h  AMZ b u d        h  G     P       d H u  B    u     s (  ch), 

  d 141 s  p  s       h  AMZ b u d        h  C  ps B    u      (    s    w s   ss d du     b d 

w   h      Augus  2024), 36 s  p  s     h  K  b  k  b  g, Ch p   ’s P  k   d C     sh F c     

       c  s   s   d 34 s  p  s     h  R bb    s   d R      c  s   . Acu     x c       u ch   g     s 

 . .         g         s      succ ss           ss  h   70%,  ccu   d         10     h  s  p  s   s  d. 

Th    x c      s   g    178 s  w     s  p  s c    c  d       h  G     P          (  c ud  g        c  

s   )        d        s  g    cc u        x c       s   u ch   g     s,     h    dw         h  R bb   

 s   d R      c s s    (R 001 M    S p   b   2024).   O     h    s  p  s       h  H u  B        w    

  x c,   c ud  g   s  g   b      w     s  p       h  AMZ (KB001    Ap    2025),   d   s  p        

  ch     h   w         c  s   s;   b      w     s  p      CF001   d     dw     s  p      CP001 

b  h    Ap     h s     .  S  p  s       h  C  ps B        h d  h  h gh s   u b       cu     x c    

     s, w  h  h      x c s  p  s    b      w    s    CB007    F b u   , M  ch   d Ap    2025,   d 

 h    s  p  s     h  K  b  k  b  g R      c  s   ,   c ud  g b        d su   c  s  p  s    

F b u      d     dw     s  p      Ap    2025.   

Gu d         u s     s   u ch          s      succ ss    g       70%    100%, wh ch  s      g     g . 

Th       , s    s  c     s s w    c  duc  d       ch     h’s d       d             h         s      

succ ss        AMZ s  p   d      d s g    c            h   qu               c  s  p  . Th  

p  c    g         s      succ ss       AMZ su   c  s  p   w s c  p   d w  h  h  su   c  s  p   

     s c    sp  d  g        c  s   , us  g    -p        c   s s. Th    j         AMZ s  p  s d d     

d      s g    c            h         c  s  p  s, w  h  h   xp c  d  xc p    s b   g wh     cu   

  x c     ccu   d      s      u b      s   s    S p   b   2024, F b u   , M  ch   d Ap    2025.  Th s 

  w   c d  c       x c         s  c  ss  h  b   d,     g w  h  h   ccu    c       x c         s    

       c  s   s, sugg s s  h   d sch  g     w s  w      h  ugh  h   u     s  s       su    g    
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c  c     g      s      p c     b      h  ugh  cu     x c   ,   d   s   h     x c         s  ccu  

   u         s   s  c  ss  h  A      c s  b   d.  

 

2.7.5 Comparison with previous studies 

W     qu      d      p    d  b    w    b   d   c  s s     w  h d      d   p c s   p    d b  

p     us  u h  s (CLS, 2021, 2022 ; CS R, 2017 ). A g       d g            b     , p    cu         

ph s c     d ch   c   p        s,     b       bu  d     h                c   s            c      

          b   (  ss ‘ d   ’) w   h     d s   c  d     s du   g s  p   g  h      p     us su    s. W  h 

 h  b          d sp  s      d    u pu s (PRDW, 2020 , 2020b, 2021),  h s s ud  h s b     b      b      

c  p    p    d c d     g   s   xp c  d     u    p u   b h    u  u d        us c  d     s,   d 

   d  w c  c us   s     h    k     xp        s      bs    d d                   w   h     d s   s    . 

C        u      d      qu     u  h       s  g     ; sp c   c    : 

•  h   h      x c         s   p    d    b      w    s      s          h  C  ps B    u        d    

 h  K  b  k  b  g        c  s       su     /  u u   2025,  h  p            qu  c     wh ch w    

b          d      h          c     u d     h     x c         s s    C  ps B   s   s d sp      

  duc           qu  c     qu        s  p   g     h    h    w   u     s;   d 

•   cu    g h gh F B c u  s    c  s    w    s    G     P     Pu p S         d Th    A ch   B  , 

  d c         s u c s    s w g  c                 h s      s.  

 

2.7.6 Ecological impacts 

W     qu      d    p  s    d h    d      p    d     d  c           sk p s d b   h          u     s 

          b         c   g . Ch p   s 4, 5   d 6   sp c         c ud                  p     g    

s d      qu     ,  c   g c       c s,   d b   ccu u       d      sp c      .  
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3 EMERGING CONTAMINANTS: MICROPLASTICS 

3.1 Introduction 

Th  p      , s c  d   ,   d                            w s  w     d  s         c                  

c          s    s  g      hu     c       s. Dubb d ‘c          s        g  g c  c   ’ (CECs) 

(Y  g      ., 2021)  h s    c ud    w d           ch   c  s      ph    c u  c  s   d p  s     c    

p  duc s    p  -   d p     u     k   subs   c s (PFAS)   d   c  p  s  cs. CECs           c ss      

  w c          s, bu     h   c          s wh ch     h         d  b        h              bu  

h           c      b      u d    b     c  c   ,    succ ss u    d   c  d ( . . h z  d us 

 c   g c    ,                ,   d/      hu   s). Th  2024 R c     g E           M        g 

P  g      h s  w  c  p     s:  h   -                g      su       ph    c u  c  s   d 

p  s     c    p  duc s [PPCPs]   d h  b c d s,   d qu                 g      c  p  s  cs.  

M c  p  s  cs h    b     d       d  s          c             d p   u     p           p s  g    

 c   g c    h                 g   s s   d    hu   s wh  c  su    h s         sp c  s.  

M c  p  s  cs     s          c  sc p c p  c s    p  s  c (<5   ) wh ch   su         h  b   kd w     

p  s  c d b  s (s c  d      c  p  s  cs); s     p  s  c p    c  s,  . .  u d  s, wh ch     sp c   c     

   u  c u  d    b  us d    p  s  c p  duc    ;      c  b  ds wh ch     us d    c s    cs   d 

d    g   s (p         c  p  s  cs). 

M c  p  s  cs h    b      u d        p   s     h   c      c ud  g     h  b          h  M       

T   ch ( h  d  p s  p         h   c   ), (Zh        ., 2025)  s w     s      w d     g            

sp c  s,   c ud  g s  d   s (B k        ., 2020)   d h k  (Sp  ks &         , 2020)      h  c  s     

S u h A   c . M c  p  s  c      s w      c  d d  s 12.08 ± 1.3 p    c  s/L (Sp  ks      ., 2023)     h  

P       C p  T w , c  p   d    s ud  s    P       Du b   H  b u  wh ch   c  d d      s    b  w    

0.007    1.20 p    c  s/L    s  w     ( s su     s d    Sp  ks      . (2023).   g s          c  p  s  cs 

b           g   s s c   c us    ch   c     p c s, such  s  h  c  gg  g     h  d g s        c     

s   h    g    b    h  g  pp    us,     c   g c       c s, such  s h p   c s   ss   d s  w d g  w h 

    s (G    & Th  ps  , 2015). 

M c  p  s  cs c          h   c            d-b s d s u c s, such  s s    w      u    , s w   

       ws,          d c  s     u     s,          -b s d  c       s such  s h  b u  d  dg  g,  h  

  sh  g   dus            g.    Ru            g  h   c     h  ugh s    w     s s   s h s b     d       d 

 s   s g    c    s u c       c  p  s  cs w  h   S u h A   c , w  h h gh      s    p      s  h   h d   

h gh  ss c    d  c   g c     sk   c    (s   Ju  us      . (2023)                     ),   u d    

s d     s    u d C p  T w ,  sp c           M u     P     (G   g   B  : 234.67 ± 31.42 p    c  s/kg 

   s d       s 149.71 ± 21.17 p    c  s/kg    F  s  B   (Ju  us      ., 2023).  O h   s ud  s h      u d 

 h   w s  w     (b  h       d   d u       d)     s   s g    c    s u c       c  p  s  c p   u        

 h   c   , w  h         u     s         d  s p           b   g   s g    c    c     bu    (Bh kh      

  ., 2024; Ju  us      ., 2023; V  s    & B uw   , 2020 ).  

A   h     p       c  p  s  c  ss c    d w  h s w g  d sch  g   s     p     p         c  p  s  c, 

k  w   s   c  b  ds, wh ch     c        us d    c s    cs   d p  s     c    p  duc s ( .g. 

    hp s  s   d   c    sc ubs).  M    c u     s, such  s  h  E g   d,  h  USA   d N w Z     d, 

h    b    d  h  us      h s    c  b  ds.  Th   h            b    b    d    S u h A   c , bu   h  

DFFE h s  ssu d d       gu      s     pub  c c            h  b     g     h  us    d p  duc        

  c  b  ds (DFFE, 2025)   d  h  c s    c   dus        h s c u     h s   p       d s              s 

   d     p                             d   subs   u         c  b  ds (V  s    & B uw   , 2020 ).  

M c  b  ds   p c        g       1-1000 µ     s z    d     p  d            d       p     h      

wh ch  s   ss d  s   h   s  w     (P           ., 2020). 
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O h   p         s u c s      c  p  s  cs   c ud           d u       d w s  w            g  h         

                     s, s    w     d    s   d   dus    s, such  s  h    sh  g   dus   .  F     h    sh  g 

  dus   , s c  d      c  p  s  cs      xp c  d: p  d            b  s   d    g    s,       h  

d g  d           sh  g  qu p    , such  s    s   d   p s   c., wh ch     c  p s d p            

p      d  (     ) (V  s    & B uw   , 2020b). F     h  d g  d            g   s  g  -us  p  s  c 

    s        c  p  s  cs,    g    s   d  up    p      s such  s p     h      (h gh   d   w d  s   ), 

p   s         d p     c  c  c d      xp c  d (V  s    & B uw   , 2020 ). S  g  -us  p  s  c     s 

c          h   c     h  ugh s    w     d    s,  sp c      du   g p    ds    h             ,   d   s  

          s wh ch c   c     p  s  cs       h       s                        h                    .  

App  x        80%    p  s  c p   u     (       s z s)  s         d-b s d s u c s (A d  d , 2011). 

As         d  b   ,   c  p  s  cs c   b  h    u                , c us  g   ch   c     p c s such 

 s   duc  g  h   b           g   s s       d, b   bs  uc   g  h  d g s        c ,     h     b         

b    h , b  s   h    g  h    g   s,    d  g        ss            h    h   d   cu d    (G    & Th  ps  , 

2015).     dd     ,   c  p  s  cs       d      ,   d h     h   b        ,  ds  b  p           h    u  

ch   c  s, wh ch      h   d s   bu  d w d        h  bu      p  s  c p    c  s w  h  c    cu     s.  

Ch   c  s, such  s            d   s,      x d   s   d c     s s,            dd d    p  s  cs du   g 

p  duc          p     p        c .  O h   ch   c  s, such  s PAH, DDTs, DDEs, PCBs   d HCHs, 

c   b   bs  b d b   h  p  s  c p    c  s     uch      c  c       d      s  h    h  su   u d  g 

s  w     (P           ., 2020). Th s  ch   c  s c  s s     u    c  d   w         s   d  dd     s 

wh ch c    h      ch       h                 b    g s  d b    g   s s wh ch c      d    s      

  d  d   s  h    h     c s.  Th s    x  s c    h   b      s     d up  h     d ch      d 

b   ccu u        sp c  s wh ch    ,     u  , b  c  su  d b  hu   s w  h  ss c    d h    h 

c  s qu  c s, such  s c  c        p  duc      b          s ( s su     s d    P      (2020)). 

As   c  p  s  cs       c                  g  g c  c   ,   d h        p     us   b            d 

wh    ss ss  g p           p c s     h          u     s,    w s c  s d   d               c ud    

  c  p  s  cs c  p          h           g      p c s     h    c     g                 h    c         

CCT         u     s.  A  h ugh  h             gu      s    gu d     s   g  d  g   c  p  s  c 

c                   u     s,          g w    c     bu         u d  s   d  g      p c s   d ch  g s 

    h    c     g                      . 

3.2 Methods 

M c  p  s  c p   u       s   ch  s                w   d     g  g     d, w  h       d s ud  s (40 

pub  c     s) h    g b    c  duc  d w  h     S u h A   c   c    x  (D h s & G        d, 2024). 

Th        cu             gu      s    gu d     s   g  d  g  h  qu            c  p  s  cs d sch  g d 

 h  ugh WWTW,  s   c  p  s  cs h         b c     d       d  s   c  c       p         h    h   sk 

w  h    h    s  d c d .  As such,  h           s   d  d s d p    c  s     qu        g   c  p  s  c 

p   u           u     s    S u h A   c    d                             wh        s w u d b  c  s d   d 

h    u .  Th     s   s   s          qu        w  h   C  s    W     D sch  g  P     s            

  c  p  s  c c            ,   s   d  u h      s          duc  p  s  c p   u          s s u c .  Th s  s 

d     h  ugh R gu      s such  s  h  Ex   d d P  duc   R sp  s b      R gu      s, 2020 

(G          N   c  1184    2020) wh ch  s pub  sh d u d    h  N        E             

M   g     : W s   Ac , 2008 (Ac  N . 59    2008).  Th          h s R gu        s      duc  w s   

  d   p     w s       g      b    k  g bus   ss s   sp  s b       wh   h pp  s     h    

p  duc s        h   h    b    us d.  Add         ,  s         d  b   ,  h  DFFE  s p  p s  g    

b    h  p  duc       d u    z           c  b  ds    c s    cs                   duc    c  p  s  c 

p    c  s        g S u h A   c ’s w     s s   s (DFFE, 2025). 

G      h  d   c        c                    c  p  s  cs   d  h  c     bu         h          u     s    

  c  p  s  c p   u         h  CCT c  s     ,  h  CCT h s b    p   c          c ud  g   c  p  s  cs 
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 s   p         c                  g  g c  c         s  u               g p  g     .  G      h    ck 

   s   d  d s d p    c  s    S u h A   c              u     s,  h  s  p   g    h d   g       h s 

p  g       s b s d     h  NOAA M      D b  s P  g   ’s Technical Memorandum NOS-OR&R-48 

(NOAA M      D b  s P  g   , 2015), w  h subs          d   c     s       ch  h    qu       s    

 h s          g p  g     ,  s w     s       b   sc       c        u     d c  su       s w  h 

  c  p  s  c  xp   s    S u h A   c .  Th s su      s  h     s       s k  d    S u h A   c    d  s   p           

   k      c  p  s  c c u  s     h         w    s    u d  h  CCT,  sp c         u d  h   u     s.  As 

  b s      s ud        s     s  b  sh  h  p  s  c    d qu            c  p  s  cs   d            u u   

w  k. 

M c  p  s  c s  p  s w    c    c  d       h  w     c  u   su   u d  g  h   u     s    S p   b   

2024, D c  b   2024, M  ch 2025   d Ju   2025.  F     ch  u     ,   u  s   s w    s  p  d    u d 

 h  b u d        h  AMZ,     s    w s s  p  d     h   ss c    d        c  s      d  dd        

s  p  s w    c    c  d              u hs/s    w     d    s     ss ss  h           c     bu          

  h   p         s u c s    c             (F gu   3-1).    H u  B  ,  dd        s  p  s w    c    c  d 

   s    HB005,  s  h s  s wh     h  D s  R        ws          h  b  .  Add        s  p  s    G     P     

w      s  c    c  d    GP018   d GP019     cc u       c     bu    s       h  D  p   d S    R    s 

  d    GP004     cc u        h  s    w      u    ws    Th    A ch   B  .   

A    ch s  p   g s   , s  p  s w    c    c  d     h    d         d p hs:  h  su   c  (1   b   w  h  

su   c ),   d-d p h (      d p h/2)   d b      (1    b     h   c         ).  Wh     h  NOAA 

   h d   g  sugg s s us  g                  h  c    c          c  p  s  cs,  h  c    c        w     

s  p  s       h    d         d p hs      ch s           h s w s        s b  ,  s          s     

g              us d     h  su   c    d     d  gg d        c  s d   b   d s   c , wh    s  h s 

         g p  g        qu   d s  p   g    sp c   c p    s    u d  h   u     .    s   d            

   ,               s s    c  s s   g      d ck w sh pu p   d   s    s    p p s      d w  h   5    

           h    d (  c  p  s  cs < 5   ), w s us d    pu p 100      s    w    ,        ch d p h, 

 h  ugh   s                  s (1000 µ , 500 µ , 100 µ    d 50 µ ) h  d w  h       w   s  uc u      

k  p  h    sh    p  c  (F gu   3-2).  B  w      ch d p h   d s   , s    w      s pu p d  h  ugh 

 h  p p s      ush  u    d c      h          s  w       d p           c  p  s  c c            , 

      h  p     us s  p  , b       h  p p   s c    c  d     h           w  . A    ch s   ,  h  su   c  

w s s  p  d    s     p       c                 h  su   c  w    s w  h   d   d b      w    s.   

Th  s z      h    sh       s w s ch s      s  p        g       c  p  s  c s z s      5        s s     

 s    s   b   p ss b  . M c  p  s  c   s   ch  s s            g  g     d,   d  h  p    c  s             

s   d  d z d.  Th  NOAA M      D b  s P  g   ’s Technical Memorandum NOS-OR&R-48(NOAA 

M      D b  s P  g   , 2015)      us s 1    (1000 µ )   d 0.3    (300 µ ) s z d   sh.  Th s  s 

b c us           s usu     h        sh s z     0.3   , wh ch      s  h       u  s z     p    c  s 

 h   c   b  s  p  d.  B s d         ws      c  p  s  c        u   (P  s   -Wh         ., 2021; Y  g 

     ., 2021),   d b c us   h     h d w s           d b   h  s z      h           ,  h s s ud  

  c ud d            s   d s  p  d      s            u  s z  (50 µ ).   

Wh    s      h   s ud  s    su     ch   c  p  s  c    g h u d    h    c  sc p ,  h s w s 

c  s d   d   p  c  c   g      h     g   u b  s    s  p  s b   g p  c ss d   d,   s   d,  h  

 u b        c  p  s  c p    c  s w s c u   d      ch          d  ss g  d     h  s z  c  ss     h   

      .  O  g             h           20 µ  w s   c ud d     h    w  , wh ch  s         h  s     s    sh s z s 

us d, b s d          b          u  , bu  b c us     c  gg d up s  qu ck   w  h susp  d d p    c  s 

    h  w     c  u  ,    w s d sc  d d        u     s  p   g    g      u  s    s  w         b       

      ccu      s            c  p  s  c c u  . 

G      h  c    s       u      s  w    ,  h    c  p  s  c   w    s   d     s u d    d   s       

p        ch    d  (PVC) c    d  s (    s      ss s    ),  h  s             us d     h  NOAA    u      

bu  d   c  p  s  c       s (NOAA M      D b  s P  g   , 2015), du      h    ck      c  p  s  c 
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sh dd  g  ss c    d w  h  h s         .  N           s w    ch s   b s d     h  NOAA M      D b  s 

P  g   ’s Technical Memorandum NOS-OR&R-48 (NOAA M      D b  s P  g   , 2015). 

Th    c  p  s  c       s       h    w   w     h   c    c  d, c    u    s    d    s    d c        s 

wh ch h d b    c     d   d    s d w  h d s     d w       d   k   b ck     h    b            

c u    g   d  d      c     . Wh     h  NOAA    h d us s   d g s     s  p,    d ss       g   c 

      ,   d s p        s  p,           s d        d h       p    c  s       h  s  p  ,  h  

s  w     s  p  s      h  2024 R c     g E           M        g P  g          g              

c     (u   k          d h  b u  s  p  s)   d h d  uch   w   qu       s    d b  s   d s d         

 h  .     dd     ,  h  5       s          s us d     h      d              g   p    c  s b       h  s    g  

     ch s  p  .  D  s    s p         s   s       c        us d    s d      s  p   g    

  c  p  s  cs,     usu         w     s  p  s (D h s & G        d, 2024).      h        s          c    

c  s d       s   d     ,  s w     s  h    sks  ss c    d w  h us  g h d  g   p   x d     d ss     

  g   c       ,  h    p        s     h s          g p  g       p  d    s  p      h   pp   ch b  

 xc ud  g  h s  s  ps.  

A   h    b       ,   c  p  s  cs w    c  ss    d  s    h      g    s,   b  s,     s      du  s,   d 

c u   d u d     d ss c   g   c  sc p  (F gu   3-3).  Occ s       , bu d  s      b  s w      u d    

 h        s. As bu d  s c u d   s    c       hu d  ds     h us  ds      b  s,   d c u    g   ch 

  d   du   s    d  s       -c  su   g p  c ss,  h   u b        b  s p   bu d   w s  s      d   d 

 u   p   d b   h   u b      bu d  s.  P  c u    s   c ud  g w  k  g      c       b       , w     g 

        g    s   d   b c   s wh   c u    g s  p  s, k  p  g       s c     d         wh       b   g 

 c       c u   d   d s     g       s      d   du   s    d c        s     d             p  p        

w      k          d c                      s p        c    c       d du   g  h  c u    g p  c ss. F   d 

c             s ( . .       s  h   w    cu    d   k         h      d, bu  w         xp s d    s  w    ) 

w      s    k     ch d    h   s  p  s w    c    c  d     h      d,      d       cc u           

p ss b   c             -  s   c  p  s  cs     ub qu   us   d      xp su          c      d    

p         c             d sp     h  p  c u    s u d    k  .  Nu b  s      c  p  s  cs d   c  d 

    h      d c             s w    sub   c  d       h        c u        c  p  s  cs b    p      cc u   

     h s.  As c      s w        us d      h     s  su    ,  h  c          u s      h     s  su     w    

c  cu    d b    k  g         g      h  subs qu    su    s’ c      s. 
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Figure 3-1.  Monitoring sites for microplastics in seawater. 
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Figure 3-2.  Filter Tower 

 

Figure 3-3.  Microplastic types commonly found in the CCT samples. 
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3.3 Results 

M c  p  s  c d    w    c    c  d        h        hs b  w    S p   b   2024   d Ju   2025.  Th  

  su  s       h  2024/2025 s  p   g p    d      h   h    d          u     s, C  ps B  , G     P     

  d H u  B  ,     sh w  b   w.  M c  p  s  cs w      u d b  h    u d  h   u      s   s   d     h    

  sp c            c  s   s. Th  d        p  s    d    F gu   3-4, F gu   3-5   d F gu   3-6 b    p  

  d s z  c  ss. 

Th    s    j           c  p  s  cs   u d     h  su    s w      b  s, wh ch  s         w  h g  b       ds 

(Y  g      ., 2021).     p    cu   ,      h gh  u b  s      b  s w     cc s          u d     h  

b u d        h  AMZ      ch  u     ,    qu          h          bu d  s      b  s (F gu   3-4, F gu   3-5, 

& F gu   3-6).  Th s  bu d  s w      d  up       g   u b  s      b  s wh ch h d c u p d   g  h   

  d c     bu  d     h       h gh  u b  s      c  p  s  cs   c  d d    CB007, CB004, GP013, GP014, 

HB012   d HB016     h    sp c     s  p   g su    s (T b   3-1).  As d        h s    gh    s   c s, 

 h   u b        c  p  s  c p    c  s p            s  w     w s <10, wh ch w s s          c  c         s 

   12.08 ± 1.3 p    c  s/L   u d     h  C p  T w  H  b u  (Sp  ks      ., 2023). 

Table 3-1.  Sites with high numbers of microplastics (>10 particles/L). 

Outfall Site Impact Depth Survey Month Total Count per litre 

Camps Bay CB007 AMZ Surface September 2024 29.6 

Camps Bay CB004 AMZ Surface June 2025 35.3 

Greenpoint GP014 AMZ Mid September 2024 20.5 

Greenpoint GP014 AMZ Mid March 2025 128.6 

Greenpoint GP013 AMZ Surface June 2025 11.3 

Hout Bay HB012 AMZ Bottom September 2024 11.6 

Hout Bay HB012 AMZ Bottom March 2025 89.3 

Hout Bay HB016 AMZ Mid September 2024 9.3 

 

3.3.1 Seasonal Patterns 

3.3.1.1 Camps Bay 

A  u d  h  C  ps B    u     ,  h  h gh s   u b        c  p  s  cs w s   c  d d     h  su   c     

s    CB004,     h  b u d        h  AMZ, du   g  h  w          hs (35.6 p    c  s/L).  Th    w s  

  c  p  s  c c u   du   g  h  w      su    s w s  bs    d     h         c  s   , KB001     h  b      

d p h (0.2 p    c  s/L) (F gu   3-4). 

Du   g  h  su         hs,  h  h gh s    c  p  s  c c u   w s   w    h     c  d d    w        d 

w s  bs    d     h  CB006 su   c  s   ,   c   d     h  b u d        h  AMZ (6.3 p    c  s/L).  Th  

  w s  su     c u   w s  g      c  d d     h         c  s   , KB001,     h    dd   d p h   d w s 

  w    h    h s    c  d d     h  w          hs (0.03 p    c  s/L) (F gu   3-4). 

3.3.1.2 Green Point 

A   h  G     P      u     ,  h  h gh s    c  p  s  c c u     c  d d  c  ss      h     u     s   d su     

    hs w s    su  d du   g   su     su        s    GP014,     h    dd   d p h,     h  b u d    
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    h  AMZ (128.6 p    c  s/L).  Th    w s  c u        c  p  s  cs du   g su     su    s w s   c  d d 

    h  su   c     GP012     h  b u d        h  AMZ (0.00 p    c  s/L) (F gu   3-5). 

Du   g  h  G     P     w      su    s,  h    x  u    c  p  s  c c u   w s  bs    d     h    dd   

s  p   g d p h    GP014,     h  b u d        h  AMZ (21.2 p    c  s/L).  Th       u  c u   w s 

  c  d d     h  su   c     GP004,       h  s    w      u    s    Th    A ch   B   (0.4 p    c  s/L) 

(F gu   3-5).  Wh        s p ss b    h     c   s d            d subs qu     u    , du   g  h        w      

s  s   w u d   k      su      h gh   s    w     d sch  g     u  s (  d  h      c     

p   u    /      /  c  p  s  c c            ),  h s w u d b  d p  d        h     qu  c    d      g 

                 s              h  s  p   g d   .  

3.3.1.3 Hout Bay 

S             h  G     P      u     ,  h  h gh s   u b        c  p  s  cs (89.3 p    c  s/L) w s 

  c  d d du   g  h  su     s  s      u d  h  b u d        h  AMZ    b      d p h    s    HB012.  

Du   g su    ,  h    w         c  p  s  cs          p    c  d d    s           h  H u  B   s   s, 

  c ud  g: HB005 b      (D s  R     c             c      ), HB012 su   c  (AMZ), HB013 b      

(AMZ)   d HB016   dd   (AMZ) (F gu   3-6). 

   w     ,   c  p  s  c c u  s w      w    h       h  su     s  s  , w  h     x  u  c u   (12.3 

p    c  s/L)  bs    d     h  b      d p h    HB012     h  b u d        h  AMZ,   d        u  

c u   (0.1 p    c  s/L)  bs    d     h  su   c      h         c  s   , CF001 (F gu   3-6). 

3.3.2 Quarterly data summaries 

3.3.2.1 Camps Bay 

F    h     s    c  p  s  c s  p   g su        S p   b   2024,  h  h gh s  c u   w s 32.5 p    c  s/L 

    C  ps B       h  su   c      s    CB007.  Th s  s        h gh c u         c  p  s  cs   d w s     

    h  s  p  s    wh ch bu d  s      b  s w      u d.  Th    w s  c u   w s   c  d d    CB006 

  dd   s  p   g d p h (0.8 p    c  s/L).  B  h s   s     s  u   d     h  b u d        h  AMZ. 

   D c  b   2024, b  h  h  h gh s    c  p  s  c c u  ,   c  d d     h  su   c     CB006 (6.3 

p    c  s/L),   d  h    w s ,   c  d d     h  b      d p h    CB004 (0.1 p    c  s/L), w      c  d d 

   s   s    u d  h  b u d        h  AMZ. 

M c  p  s  c c u  s w      w            C  ps B       h  M  ch 2025 su       d  h    w       

bu d  s  bs    d.  Th  h gh s  c u   w s      1.4 p    c  s/L, wh ch w s   c  d d     h  su   c     

CB005,   d  h    w s  c u      0.03 p    c  s/L w s   c  d d     h         c  s   , KB001,     h  

  dd   s  p   g d p h. 

   Ju   2025,  h    w      c   g    bu d  s      b  s p ck d up   d  h    x  u  c u   w s      

h gh (35.6 p    c  s/L)   d   c  d d    CB004     h  su   c ,    u d  h  b u d        h  AMZ.  Th  

  w s  c u   w s  g    p ck d up     h         c  s   , bu      h  b      d p h     KB001 (0.2 

p    c  s/L). 

3.3.2.2 Green Point 

F    h  G     P      u     ,  h    x  u  c u         c  p  s  cs     h  Ju   su     2024 w s 

  c  d d            h  AMZ s   s, GP014     h    dd   s  p   g d p h (21.2 p    c  s/L).  Th  

     u  c u   w s   c  d d    GP004     h  b      s  p   g d p h, wh ch  s  h  c       s     s 

 h      gh  b  p         c                  Th    A ch   B   (0.4 p    c  s/L). 

Th  D c  b   2024 su     h d  h    w s            c  p  s  c  u b  s, w  h  h  h gh s  c u   b   g 

  c  d d  g       GP014, bu      h  b      d p h (4.2 p    c  s/L),   d  h    w s  c u   b   g 

  c  d d        h   s       u d  h  b u d        h  AMZ, GP012     h  su   c  (0.00 p    c  s/L). 
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Bu d  s      b  s w      c  d d du   g  h  M  ch 2025 s  p   g su    s    G     P    . Th  h gh s  

  c  p  s  c c  c          w s   c   g    d   c  d    GP014     h    dd   d p h, wh    128 

p    c  s/L w       su  d. Th s w s  h  g     s     u    c  d d  c  ss      u      s   s  h  ugh u  

 h         su     p    d. S             h  D c  b   su    ,  h    w s    c  p  s  c c u   w s 

  c  d d     h  b      d p h     h  s    GP012 (0.1 p    c  s/L).  

F    h  Ju   2025 su    ,  h  h gh s    c  p  s  c c u   w s  bs    d     h  b u d        h  AMZ 

   GP013     h  su   c . Th    w s  c u   w s  bs    d     h         c  s    R 001     h  b      

s  p   g d p h (0.8 p    c  s/L).       s   g  ,  h  su   c  s  p        GP014 w s p  d          

  d  up       g    s,  s  pp s d      c    b  s wh ch      h    s   u    us   p s      c  p  s  c 

  u d  c  ss  h  su    s. 

3.3.2.3 Hout Bay 

F    h  S p   b   2024 su        H u  B  ,  h    x  u  c  c               c  p  s  cs w s   u d 

           h  s   s     h  b u d        h  AMZ, HB012     h  b      s  p   g d p h (12.3 p    c  s/L).  

Th    w s  c u   w s        h   s       u d  h  AMZ, HB013,     h    dd   s  p   g d p h (0.02 

p    c  s/L). 

F    h  D c  b   2025 su    ,  h            c  p  s  c c u  s w      w. Th  h gh s    c  p  s  c 

c u   w s            h         c  s   s, CP001,     h    dd   s  p   g d p h (2.3 p    c  s/L).  Th  

  w s  c u   w s   u d    HB005     h  b      s  p   g d p h (0.1 p    c  s/L), wh ch  s  h  c       

s         h  D s  R      s     h   s u c     p         c            .  Th  HB005 su   c    su  s w    

  s        s   g     h    h    w            g    s   d     s  h     c    b  s. 

S             h  G     P      u     ,  h  h gh s    c  p  s  c c u   w s   u d du   g  h  M  ch 2025 

su    .     S p   b  ,  h  h gh s    c  p  s  c c u   w s   u d     h  b      s  p   g d p h    

HB012 (89.3 p    c  s/L), wh       s       s   s: HB005 B     , HB012 Su   c , HB013 B      & HB016 

M dd  ,      c  p  s  cs w      c  d d. 

O         c  p  s  c c u  s w      w     h  Ju   2025 su    , s             h  D c  b   2024 su    .  

Th    x  u  c u   w s 2.94 p    c  s/L wh ch w s  bs    d     h  b      d p h    HB016,    u d 

 h  b u d        h  AMZ.  Th    w s  c u      0.28 p    c  s/L w s  bs    d     h  s    s   , HB016, 

bu      h    dd   s  p   g d p h. 
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Figure 3-4.  Camps Bay microplastic results from the 2024/2025 sampling period.  The AMZ sites are shown in the orange panels, with the reference sites shown in 

white.  Y-axis upper limit set at 10 particles/L. 
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Figure 3-5.  Green Point microplastic results from the 2024/2025 sampling period. The AMZ sites are shown in the orange panels, with the reference sites shown in 

white, and sites near other potential sources of contamination are shown in grey (GP004 – storm water outfalls at Three Anchor Bay, GP018 and GP019 – near the 

Diep and Salt River outlets).  RI001 Bottom, GP004 and GP019 were not sampled in December due to adverse weather conditions.  Y-axis upper limit set at 10 

particles/L. 
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Figure 3-6.  Hout Bay microplastics results from the 2024/2025 sampling period. The AMZ sites are shown in the orange panels, with the reference sites shown in 

white, and sites near other potential sources of contamination are shown in grey (HB005 – Disa River).  Y-axis upper limit set at 10 particles/L. 
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3.4 Discussion 

H gh    u b  s      c  p  s  cs     h                     h    b    sh w     b   ss c    d w  h 

    s wh    c  s    p pu       d  s    s     h gh  .  M c    b  s     k  w            h         

                 s w g  (B  w        ., 2011; d  V      s, 2018; V  s    & B uw   , 2020b),  s  h   

h    b    sh w     b       s d    h gh qu       s      s   h   c c   h  g   d c  p  s wh    h   

      ch    w sh d (M c         ., 2022; N pp   & Th  ps  , 2016).  M c    b  s        u d   

  s    c  s s       b  s   d       p    s      d  c    c, wh    p      d  g      s sh d   w   

p  s  cs (M c         ., 2022).  W s  w           h    u d    h        s  h   u  c p   d     g  

s s   s   d  s c     d     h  subs qu              p    s (M c         ., 2022; N pp   & Th  ps  , 

2016).  

L  d-b s d WWTWs h    b    sh w               u d 99%      c  p  s  cs        g  h  

          p           h      u    w     c  p   d     h      u    w     (C         ., 2016; M g uss   

& N  é , 2014). D p  d  g     h  WWTW   d  h                h  w s  w    ,   c  p  s  cs     

b        d     su   c  sk     g,  s w     s b  s      g     h  s udg  wh ch  s  h         d.  A    g  

p           h    c  p  s  cs  s  h   b        d       h  w s  w    ,    h ugh s        

subs qu      b       s d     h                 w s   s udg s. D sp     h s, d   s  c w sh  g 

  ch    us   s   k    s       p           s g    c    s u c       c  p  s  c p   u    , g      h  h gh 

   u  s          d w s  w      h       d sch  g d       h                d  h  1%      c  p  s  cs 

 h                       u    (V  s    & B uw   , 2020b). N     h   w s  w     d sch  g d       h  

 u     s    G     P    , C  p B     d H u  B   u d  g  s p                         , wh ch 

c  p  s s sc      g (12      d 3      sh s z s) d s g  d              g       g   c   d    -

d g  d b   c  s   u   s     ,   d  hus w s  w          s d       h s   u     s p           c      s 

h gh   c  c         s      c  p  s  cs  h   d  s w s  w           d      WWTW wh ch u d    k s 

s c  d                         .  N          C p  T w ’s    d-b s d WWTWs  p      w  h    h    

d s g  p        s, h w    ,   d s g    c       ws    s w g    d w shw           s  d sch  g d 

d   c              s     h  s  ,      h  s    w     s s              d  u    ,      sp   s   d su ch  g s, 

  d          s w  h u  su   c            s w   g  s s   s wh    g   w       d s w g      

d sch  g d d   c       s    w       d      s. Wh        s   k     h     b  s   u d     h         

               g           s    c  b            h   u     s, s    w       d         pu s,  h  

 ccu    c            d  u b  s      b  s    AMZ s   s sugg s s  h            h s         g         

w s  w          duc d      h   u     s (F gu   3-4, F gu   3-5 & F gu   3-6). 

V      w   c  b  ds w      u d du   g   c  p  s  c s  p   g     h s s ud , h w    , wh ch  s 

c  s s     w  h   h   s ud  s u d    k      S u h A   c  wh ch   u d   w   d  s    s     h s c  ss    

  c  p  s  cs  h   wh    s   u d         d     p d c u     s (V  s    & B uw   , 2020 ). O      , 

  c  b  ds w     h     s   u    us   p       c  p  s  c   c  d d  c  ss  h  d          u     s   d 

 h         c  s   s (F gu   3-4, F gu   3-5 & F gu   3-6). 

Th    w      s             s        u b  s   d c  p s     s      c  p  s  cs   u d     h         c  

s   s   d s   s    k  w              p   u     s u c s, h gh  gh   g  h  ub qu        h s         p   u     

   u d C p  T w .  Th    w        b   us     ds w  h   g  ds    s  s          d         ,   d    

s g    c    d       c s b  w     h  d          u     s    b  w     h  d         d p hs. 

As         d  b   ,  h             gu      s         s sp c     g  h  qu       s      c  p  s  cs b   g 

     s d       u     s    S u h A   c .  Th          s     p    c  s     qu        g   d          g  h  

     s       c  p  s  cs       u     s,   d  s d scuss d,   c  p  s  cs w      s    u d           c  

s   s   d  h  ugh u   h  c  s    w    s    C p  T w    d     s cu          c  c us     s    wh  h   

 h   u     s      h  p       s u c      h s    c  p  s  cs.  Th s  su    s       p                s s    

 h s c                  g  g c  c      d c        h     c  p  s  cs       d  d ub qu   us    

c  s    w    s    u d C p  T w    d     jus         s    u d  h  AMZ     h   u     s,  h   
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  c    b  s      h    s   bu d   ,   d  h         c u  s      c  p  s  cs p                 h gh    

g  b       s.  M c  p  s  c   s   ch  s s            g  g     d,   d wh      c  p  s  cs h    b    

sugg s  d    h      g        p  c     s     hu   s   d          u  ,        s   ch    ds    b  

d       d         wh   c  c         s   d  xp su       c  s d   d h    u              g   s s, 

 h                       d hu    h    h.  Add         ,        s   ch    ds    b  c  duc  d 

w  h     S u h A   c   c    x , w  h    g-     s ud  s    p    d                   b s      d         

wh ch           p   c    d                   g     .  Sh u d   c  p  s  c          g b  

c     u d     h   u     s,   s   g     h    w     u          c  p  s  cs   d,    p  c  c b  , FT R      s s 

   p      s sh u d b  u d    k      d          h    p     p  s  c   d p    d    s gh       s u c s 

     c  p  s  cs.   
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4 SEDIMENT QUALITY 

4.1 Introduction 

S d       s  h  c  b   d           ud, s  d, g     ,   d   g   c d     us,   d wh    ccu u    d 

    h  s       , p    d s  ss       h b              b     -dw     g          g   s s. 

C          s      duc d     h                          ccu u         h s  s d     s du     

 h    ph s c   p  p     s, c us  g s d          c   s     p       s          s  k     c          s 

(Kuz   s    & T    b   , 2022). M       u     s d sch  g  h gh    u  s    susp  d d p    c  s,    

wh ch s        d sp  s d b  cu     s wh      h  s s          h  s            h  b   h c            . 

S d      c                 p s    sks      d   du     g   s s   d          c s s    h    h, wh  s  

  s  s     g  s   p         p  hw       b   ccu u       (Ch    -H   á d z      ., 2022). Th  

   d  c      s d          c   s     s           c          s   k s      p w   u                  

 u        p c           g p  g     s.  

Add         , s d      p    d s      p           g    d    su      p   u        d  g     h    c     g 

           ,   k  g      b        d c           g-     p   u      h   w     s  p  s, wh ch      

p    d      c      s  psh          . Th   ccu u          c          s    s d       s     u       

 h ugh, w  h s         c   s     u  c  g  ccu u           s –   c ud  g p    c   s z  (      s   s, c   s, 

  d   g   c        b  d c          s          c        h   c   s  s  ds), s d      d p s      

    s (h gh    u    s d           c   ‘d  u  ’ c           c  c         s),   d w        w (h gh-

    g             s       susp  d   d d sp  s  s d     s   d     ch d c          s      

   d     h     w-    g             s   k  h  b u s     s u    s, wh     ccu u       d       s). 

S d        d c           ch   c   p  p     s,  s w     s               c  d     s such  s s       , 

pH   d    p    u  ,   s      c   h  b  d  g     ds  p        c          s, wh    b    g c   

p  c ss s such  s b   u b      (  x  g    s d     s b    g   s s)   d   c  b     c       c     s  

  p c     s d      c                 s. 

Mu   p   p     us s d      qu          s  g     s h    b    c  duc  d    u d  h   h           

 u     s    C p  T w , w  h  h  CS R h    g c  duc  d s  p   g    2003, 2005/06, 2011,   d 2015/16. 

Th  2003 s ud  (CS R, 2003)        d  h  c    c        s d           97 s   s  c  ss T b   B  , C  ps 

B     d H u  B  ,   d  h  2015/16 s ud  succ ss u    s  p  d 40    67    g   s   s. Th    s    c    

  p     g (CS R, 2017 )   c     d d  h    h  s  p   g s   s     s d      qu      sh u d  d      b  

       d b  s  u      s     h              u     h  ugh  u    c     d     g. D sp  s      d     g 

(PRDW, 2020 , 2020b, 2021) c       d  h  c  c us    b   h  CS R  h    h   ccu u          

s d     s   d  ss c    d c          s     h          d c  s                 s u   k   , du      h  

h gh-    g     u       h                    h   u     s. Th           s   u d     h    d  s    b  

s g    c    d p s        z   s w     h   w  h  b u s ( h  P       C p  T w    d H u  B   H  b u ). 

Th s ch p    d scuss s  h    su  s     h  ph s c     d ch   c        s s    s d      c    c  d     h  

G     P    , C  ps B     d H u  B       s    2024/2025. Th  d        c  p   d       d  gs    

p     us s ud  s     h s      s, wh    p ss b  . 

4.1.1 Structure of this chapter 

• Methods        g     h s s d      qu               g            d sc  b d    §4.2; 

• Results and Discussion     p  s    d    §4.3     p    c   s z ,      s, h d  c  b  s,   d   g   c 

p   u    s;   d 

• B     conclusions     d  w  b s d     h s    su  s    §4.4. 

 

D      b  s       c ud d    Appendix IV.  
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4.2 Methods 

4.2.1 Sediment sampling site selection 

S d               g s   s w    s   c  d      sp  d     h   bj c    s     h  b   d   2024 R c     g 

E           M        g P  g      (C   k      ., 2024), wh ch   c ud   h   ss ss        p         

  p c s     h          u     s,  s w     s  h  c    c           g-     d           x d p    s     ss s     

 ss ss  g               ch  g           . C  p   d    2015/2016          g       s,   w   s   s 

w    p     d    G     P       d H u  B  , wh  s   dd        s   s w    s  p  d     h  C  ps B   

    . H d  d     c   d     g    susp  d d s   d d p s      (PRDW, 2020 , 2020b, 2021)   d 

h s    c d    (CS R, 2017 )        d s    s   c    . F gu   4-1 sh ws  h    c              h  s  p   s   s 

     h  p  s    s ud . F     s          p        : 

• Sites on the AMZ      d       d    bold (CB017  s   C  ps B   AMZ s   ); 

• R      c  s   s     italicised (KB001  s  h  K  b  k  b  g        c  s   ); 

• S   s s   c  d    ch   c    s  k  w     susp c  d p     s u c s    p   u         u d      d; 

(HB034  s   s        h  H u  B   H  b u );   d 

• A     h   s   s p  x         h   u     s        p       x . 

4.2.2 Fieldwork and laboratory analyses 

S d      s  p  s w    c    c  d    F b u    2025. S  p   g w s sch du  d      h    d     h  d   

su     s  s       h  p    s   h    h s  s wh   w s  w     d sch  g d      h   u     s w u d b  

 xp c  d    h     h    s  c  c       d    ws    s   ds     h   bs  c     s    w      dd     s.    

  h   w  ds, s  p   g w s sch du  d    c   c d  w  h  h   xp c  d “w  s  c s ” sc      ,         

w  h  h  p  c u        p   c p  . 

A          41 s   s    u d  h   u     s w    s   c  d     s  p   g,     dd           u         c  s   s. 

T  p  c    s  p  s w    c    c  d      ch        c  s   ,   k  g                53 p     d s d      

s  p  s. A s      ss s     V   V    g  b w s us d    c    c      s d      s  p  s (su   c       

0.1207  2).    c     s     p     us          g p  g     s, SCUBA d    s w        us d    c    c  

s d           s     p ck  s      ck           s –    w s d c d d  h   s  p  s c    c  d     h s w   

w u d b           d    u  g      h           c   s d    u     d   w   p  s          . 

Th  p     us  ss ss        2015/2016    g   d 67 s   s     s d      c    c     bu  w s       b      

c    c  s  p  s    40     h s  s   s, d sp     h  us     SCUBA d    s     s  p   g      ck  

b      d/      c s s   s (CS R, 2017 ). A          45 s d      s   s w    s   c  d        u   

s  p   g      h  s d       ss ss      sp c      h s 2024 R c     g E           M        g 

P  g     . S d      s  p   g w s    g    succ ss u     H u  B  , wh ch h s   g         s  d /s   -

b      d b   h c            . Du      h    ck       subs        u d      h  G     P       d 

C  ps B    u     s,         p     d s   s c u d b  s  p  d     s d     . O   h  45 p     d s   s 

(  c ud  g   u         c  s   s),      29 s   s w    succ ss u    s  p  d us  g   V   V    g  b 

s  p   , w  h  h        d       h    g su   c     s d          s  p   g. Th  29 s   s   c ud d: 

• S         h  11 s   s    C  ps B   ( h        h      sh   ,  w     sh   ,   d  w      h  AMZ); 

• 15     h  17 s   s    H u  B   (         h  AMZ,  h       u d  h   u      d   us  ,          h  b  , 

  d  w      h  h  b u , s   c  d       b   ch   c    s           k  w  p     s u c     

p   u    );  

• O     h        h  14 s   s    G     P     / T b   B   (          h  sh       ,   d  w  d s          

 h   u         T b   B  , s   c  d       b   ch   c    s         k  w  p     s u c s    p   u    ); 

  d 

• F u         c  s   s,    wh ch     (R bb    s   d) w s     c   d     h      h  s     s d      h  

 s   d      c    s    subs     s. 
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Figure 4-1. Sediment sampling success at planned sediment monitoring sites. Locations that were not 

successfully sampled were later confirmed to be rocky reef substrate through the use of a drop camera setup.  

Hout Bay sites HB036 and HB013 were not successfully grab sampled and were not surveyed with a drop camera 
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Wh      s  p   c u d     b  c    c  d        h    g  b      p s,  h           c   d   d 

     p  d    s  p    g   . Wh      s c  d        d  h  d      c u d     b  succ ss u    s  p  d 

      g     s   ,  h s s    w s c  s d   d u succ ss u . A   h  C  ps B     d G     P      u     s, 

 h s  s   s w          ph   g  ph d us  g   d  p-c        g –          Ch p    7. Figure 4-1 p    d s 

          w    succ ss u  s d      s  p   g s   s   d Appendix I p    d s  u  h   d     s     h  

d       c s b  w    p     d s  p   s   s   d  c u   s  p   s   s      h  s d               g 

 sp c      h s p  g     . 

S  p  s w    sub     d     h  CS R          s      s s, E       L b        s (UK)       g   cs,   d 

  g    ch  c     b            p    c   s z  d s   bu     (PSD)      s s. S  p  s c    c  d           

  d PSD      s s w    s    d    z   u       b        sub  ss   . M          s s w    u d    k   

us  g  CP-OES, w  h  h   xc p           cu  , wh ch w s      s d us  g D   c  M  cu   A    s s. 

S d           s d       g   c c          s w s c    c  d      b   g  ss j  s w  h    h  dsp c  

  d      g     d       gh  b      b   g c u     d     c      h  UK          s s. T       g   c c  b   

w s      s d b  c  bus           E     TOC  u   c /     s       h  p  s  c      x g  ,   d b  

qu      c          h  CO2 g       d us  g      -  d d   c    . T b   4-1   s s     p        s      s d 

       s d      s  p  s,   d  h      sp c          s    d   c    . 

Table 4-1. Parameters monitored in sediment and their respective limits of detection (LoD) 

Group Parameter LoD Parameter LoD 

Metals Aluminium (mg/kg) 

Arsenic (μg/kg) 

Cadmium (μg/kg) 

Chromium (mg/kg) 

Copper (mg/kg) 

100 

2 

100 

1 

2 

Lead (mg/kg) 

Mercury (μg/kg) 

Nickel (μg/kg) 

Vanadium (mg/kg) 

Zinc (mg/kg) 

3 

10 

1 

1 

2 

Polycyclic 

aromatic 

hydrocarbons 

(mg/kg) 

 

Acenaphthene  

Acenaphthylene 

Anthracene  

Benzo(a)anthracene  

Benzo(a)pyrene  

Benzo(b)fluoranthene 

Benzo(ghi)perylene  

Benzo(k)fluoranthene 

0.05 

0.03 

0.04 

0.06 

0.04 

0.05 

0.04 

0.02 

Chrysene  

Dibenzo(ah)anthracene  

Fluoranthene  

Fluorene  

Indeno(123cd)pyrene  

Naphthalene  

Phenanthrene  

Pyrene 

Total PAH 16 (individual listed 

above) 

0.02 

0.04 

0.03 

0.04 

0.04 

0.04 

0.03 

0.03 

0.6 

Petroleum 

hydrocarbons 

(mg/kg) 

EPH >C10-C12  

EPH >C12-C16  

EPH >C16-C21  

EPH >C21-C35  

10 

10 

10 

10 

EPH >C35-C40 

EPH >C8-C10  

EPH >C8-C40 

10 

5 

30 

Phenols (mg/kg) Total Phenols  0.15   

TOC (%) Total Organic Carbon 0.02   

Organic pollutants 

(µg/kg) 

1,1,1,2-Tetrachloroethane  

1,1,1-Trichloroethane  

1,1,2,2-Tetrachloroethane  

1,1,2-Trichloroethane  

1,1-Dichloroethane  

1,1-Dichloroethene (1,1 DCE)  

1,1-Dichloropropene  

1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane  

1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene  

3 

3 

3 

3 

3 

6 

3 

7 

4 

7 

6 

4 

Chlorobenzene  

Chloroethane  

Chloroform  

Chloromethane  

cis-1-2-Dichloroethene  

cis-1-3-Dichloropropene 

Dibromochloromethane  

Dibromomethane  

Dichlorodifluoromethane 

Dichloromethane (DCM)  

Ethylbenzene  

Hexachlorobutadiene 

3 

2 

3 

3 

3 

4 

3 

3 

2 

7 

3 

4 
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Group Parameter LoD Parameter LoD 

1,2-Dibromo-3-

chloropropane 

1,2-Dibromoethane  

1,2-Dichlorobenzene  

1,2-Dichloroethane  

1,2-Dichloropropane  

1,3,5-Trimethylbenzene  

1,3-Dichlorobenzene  

1,3-Dichloropropane  

1,4-Dichlorobenzene  

2,2-Dichloropropane 

2-Chlorotoluene 

4-Chlorotoluene 

4-Isopropyltoluene 

Benzene  

Bromobenzene 

Bromochloromethane  

Bromodichloromethane  

Bromoform  

Bromomethane 

Carbon tetrachloride  

3 

4 

4 

6 

3 

4 

3 

4 

4 

3 

3 

4 

3 

2 

3 

3 

3 

1 

4 

Isopropylbenzene  

Methyl Tertiary Butyl Ether  

m/p-Xylene  

Naphthalene 

n-Butylbenzene 

o-Xylene  

Propylbenzene  

sec-Butylbenzene  

Styrene 

tert-Butylbenzene  

Tetrachloroethene (PCE)  

Toluene  

trans-1-2-Dichloroethene  

trans-1-3-Dichloropropene 

Trichloroethene (TCE)  

Trichlorofluoromethane  

Vinyl Chloride 

3 

2 

5 

27 

4 

3 

4 

4 

3 

5 

3 

3 

3 

3 

 

3 

2 

2 

 

4.2.3 Approach to data presentation and statistical analyses 

Mud  ccu u    s      h gh                sh      d            s such  s  s u    s    h  b u s, 

wh                 s     s       u      h  w     c  u  ;  h s      k  w   s d p s            s.     

    w      d u      g             ,  h  d sch  g     w s  w                 u     s            h  

p    c   s z  d s   bu        s d     s     h    c     g            , s  c     c     bu  s   

d sp  p            h gh    u           s   ds     h  s s   .     dd           c   cu      s    g h   d 

 u bu   c   h  ugh u   h  w     c  u  , s  b d    ph   g  c     s      c   h      sp      d 

 ccu u          s d     s –  sp c           ck  b      d   d      c     d     s such  s C  ps 

B     d G     P    .  

D         g  h          sh p b  w          c  c             s d        d wh  h    h  s d      

h s  c u     b    c          d b    g            s     s    gh    w  d. M     c  c         s    

s d              u  c d b   u    us   c   s,   c ud  g   c   u d      g g    g , p    c   s z ,   d 

  g   c c      .      g    g c     h   g    us     , g     s z   s  h       d                 u    

      c        s  h  g     s z  d s   bu          g     s  p   d   c        c s h w c          s 

      c    d      ccu u        s d     . H gh su   c             u        s   d    c   c     

ch  g d su   c s   k       s d     s         c    ,   c   s  g  h              p    c  -   c       d 

h d  ph b c c          s    k      ds  b       h  . As such,  uds     g           u d    h    

h gh        s      g     c            h   s  d ( ssu   g  h    h  s    c  c               g     

c            s p  s        h          g w    ).     dd     ,  h   ss c               s w  h 

  u    s   c           s, wh ch       s      u d    c   s, c     s  p         p           . S  d,    

 h    h   h  d,  s c  p s d           qu   z, wh ch  s             -d   c            . P    cu     

  g   c          s   c s  s   s        ds  p         c          c       s.  

T  d s   gu sh b  w       u         b        d    h  p g   c     ch    ,  h s  ph s c     d 

g  ch   c   ch   c    s  cs  us  b   cc u   d    . G  ch   c          s       s         h    s  

c       pp   ch s (K  s    & S  d s, 2002), c     d  u  b         g   ch      s c  c          

     c  s                c          (L    g, 1991) –    qu     ,   u    u . Th s c  s         
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       c          s    s  s      c         u         b          h        c  p s          h  

  u    s   c    (     -h    )    c        s d     . A u    u   s c        us d  s     s s  b  , h gh   

     c    ,   d  s     g          ss c    d w  h    h  p g   c c            .  

H s    c d    w    us d    g        b s        d  s,  g   s  wh ch g  ch   c            s d 

   u s c u d b  c  p   d     d           ch d s  p  s. D     s     h  g            d us     

b s        d  s    d sc    b  w       u                d       c        ch             s    s d      

    p    d d b   w. 

4.2.3.1 Analyses 

4.2.3.1.1 TOC 

P   s   c             s s w    us d     ss ss  h                h          sh p b  w    TOC   d  ud 

   c        C  ps B  , H u  B     d G     P    . Th s  pp   ch w s  pp   d  s   s  p       s    

 d        g p ss b     g   c         ch d s  p  s.           g  u     s       g u      p    d  h  

c           c     c    ,  h s c u d   d c     h  s  p   w s   g   c         ch d (   d   c    ).  

4.2.3.1.2 E   ch     F c   s 

B s         b ckg  u d   d  s p    d      qu           h                 sh p b  w     h  

c  c               u    u ,   d  h  c    sp  d  g c  c               g           u d      u    

c  cu s   c s (B  ch, 2017). O c  d     d,   b s        d   c   b  us d    d         wh  h    h  

           g                u    u      s w  h    h   xp c  d    g        u             . Wh     g     

   u      s  b     h   xp c  d b s         g ,  h s sugg s s  h  s  p    s     ch d.  

B  d         ,   b s        d   sh u d b  b s d      s      s d      s  p  s c    c  d        w d  

   g     u d s u b d s   s  s c  s      h  s ud        s p ss b  . Wh     h s  s     p  c  c  ,  s w s 

 h  c s       h s s ud , s  p            g  ss      d  h  us     c    d  c          s (  d  ss c    d 

p  d c          s) c   b  us d     s         b s        d         ch       b s d          b     c   

d   . B s        d  s w    c  s  uc  d       ch      ,         w  h  h  CS R’s    h d   g  (CS R, 

2017 ). As  h  2015/2016 CS R s d      su     h d   g       s  p   s z ,   d w s      sp        

 x   s       u d   ch  u     ,  h    s d            c  c          d    w    us d    g        

b s        d  s     us      h  p  s    s ud . Th s   s      w d      h  d   c  c  p   s          ch     

  c   s b  w     h   w  s ud  s. 

B s        d  s w    c  s  uc  d       ch       b  g        g 99% p  d c          s, b s d     h  

  d    d                sh p b  w      u    u    d   ch   sp c          . M d    d         sh ps 

w    g       d us  g s  p            g  ss   . Ou     s w     h                xc ud d b         g 

   u s  b     h  upp   99% p  d c                 ch      . E ch   d   w s  h          d   d  h  

p  c ss   p    d u            u s      b   w  h  99% upp   p  d c          . O c   h s w s  ch    d, 

 h    g  ss           d  ss c    d 99% p  d c          s w     h  us d  s  h  b s        d        h  

g          . 

Th       -  u    u  c  c         s w    p     d  g   s   h    sp c     b s        d  s       ch 

     . D    p    s  b     h  upp   p  d c           w    c  ss    d  s     ch d. Th  c  ss   c         

   s  p  s      ‘    ch d’   d ‘        ch d’, h w    , d  s     g        pp  x            h  

 x        wh ch  h  s  p  s         ch d. T   dd  ss  h s, E   ch     F c   s (EFs) w    us d. A  EF 

  p  s   s  h              su  d      -  -  u    u            h   h      c   99% upp        -  -

  u    u       . As  h s h s b      d    d us  g            g  ss   ,  h    u    u      s c  c    u , 

  k  g  h  EF  qu            h  qu           h     su  d       c  c          d   d d b   h  

  d    d c  c              h  upp   99% upp   p  d c          .  

Th s p    d s   u     ss    u   h     p  s   s  h     u   b  wh ch   g            s     ch d wh   

c  p   d  g   s   h   xp c  d b s        d  . Us  g   99% p  d c               s  h          100 
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s  p  s w u d b   xp c  d     xc  d  h  p  d c            s     su         u                  

         . Thus,  h    g   ud         ch       d  u b          ch d      s      g     s    sh u d 

  s  b    k         cc u       d        h    k   h  d     h  EFs   p  s     g    h  p g   c 

c            . 

EFs p    d    us  u  w       d         d qu       p            h  p g   c     u  c s,    h ugh 

    ch     d  s       c ss       qu        c   g c     sk. Ec   g c     p c s d p  d             

wh  h            s        d  b    b ckg  u d c  c         s, bu    s       s b        b     , 

ch   c       ,   d  h  s  s             g   s s     h      d                 (P      & K  x, 2013; 

Zh  g      ., 2014). C            s such  s c d  u ,    cu  ,   d    d       x c                 w 

c  c         s   d     p s      cu     sk wh       ch d, wh      h  s such  s z  c   d c pp   

     ss         c   u      s, bu  c   b c      x c    h gh   c  c         s.   p        , s d      

qu      gu d     s  h   p    d  “ h  sh  d     c ”   d “p  b b       c ” c  c         s (s   §4.2.3.2 

  d T b   4-2 b   w)     b s d     bs  u      u s. Th s  gu d     s     us  u      sc      g bu  

c   b    s   d  g    d     c s s   s such  s c  s    s d     s, wh       u                 g     

s z ,         g ,   d b ckg  u d g  ch   s    s    g       u  c        c  c         s. Th s   k s 

   ch     g  g    d s   gu sh    u        ch             h  p g   c c             b s d    

 bs  u    h  sh  ds      . 

B  c     s ,  h  b s        d    pp   ch  cc u  s        u    g  ch   c     d ph s c        b      

  d  h        p    d s              d          d   c   g         s sugg s        c            . 

Th  us     EFs    d          h  d g        xc  d  c   b    wh   w u d b   xp c  d    u     , 

c  p      s  h   ss ss        p ss b    c   g c        x c   g c   c  c    us  g gu d     -b s d 

 ss ss    s. 

4.2.3.2 Sediment Quality Guidelines 

Th               c    s d      qu      gu d     s pub  sh d      h  S u h A   c                     , 

  d     s   c ss        d p                gu d     s wh   sc      g s d            c  c         s. 

Th  B  gu    Cu      L  g  M      Ec s s    (BCLME) p  g           w d               s d      

qu      gu d     s      d      d     p   c      s      s d      qu      gu d     s      h  c  s    

z        h  BCLME (A g   , N   b     d w s  c  s     S u h A   c ). Th s  gu d     s   c ud  

  c     d d    u s   d P  b b   E   c  C  c         s (PEC)          s   d   x c   g   c 

c  p u ds (T b   4-2). Th s  gu d     s c       b   d c  c             g    d s        d    b  

      d          h  sp c   c   qu       s      ch c u     w  h    h  BCLME   g   ; h w    ,  h   

w     h             b      u s      h  s u h    h   sph    (d     p d     Aus         d N w 

Z     d) wh      h  s w        d     p d      h  N   h    H   sph    ( .g.     USA, C   d    d 

Eu  p ) (CS R 2006). Th  N        Oc    c   d A   sph   c Ad    s        (NOAA) h    pub  sh d 

  s    s    s d      sc      g    u s wh ch c       b   d sp c  u     c  c         s        x c    

   -  x c      s. 

Th  BCLME P  b b   E   c s C  c          (PEC)   p  s   s  h  c  c               d   du   

ch   c  s  b    wh ch  d   s      c s    s d     s      xp c  d       qu       ccu , wh     h  

R c     d d gu d         u    p  s   s  h  h gh s    c  d d c  c             wh ch   g   s s 

p  s    d     bs    b       c  (N -Obs    b  -E   c s-C  c          (NOEC)).  F   NOAA d    

 h  E   c s R  g  L w (ERL)   p  s   s  h  c  c             wh ch   x c        b g      b   bs    d 

   s  s      sp c  s. Th  ERL  s c  cu    d  s  h  10 h p  c          s d      c  c         s   p    d 

          u    h   c - ccu  w  h      bs    b   b    g c       c .  Th  E   c s R  g  M d    (ERM)  s 

 h    d    c  c                   b     x c    d   .     s c  cu    d  s  h  50 h p  c          

s d      c  c         s   p    d           u    h   c - ccu  w  h   b    g c       c  (Buch    1999, 

2008). Th  BCLME R c     d d Gu d     s    u s   p  s     h    s  c  s         sc      g 

c  c         s     s d        x c    p  p s d      h  s u h    h   sph   . 
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Table 4-2 Recommended sediment quality guidelines for toxic substances for the protection of marine aquatic 

ecosystem in the BCLME (CSIR, 2006b) and proposed by NOAA (Long et al., 1995). Recommended sediment 

quality guidelines for toxic substances for the protection of marine aquatic ecosystem in the BCLME (CSIR, 2006b) 

and proposed by NOAA (Long et al., 1995).(CSIR, 2006b) and proposed by NOAA (Long et al., 1995). 

Recommended sediment quality guidelines for toxic substances for the protection of marine aquatic ecosystem 

in the BCLME (CSIR, 2006b) and proposed by NOAA (Long et al., 1995). 

 BCLME region (South Africa. Namibia. Angola) NOAA 

TOXIC SUBSTANCES Recommended 

guideline Value 

Probable effect 

concentration 

ERL  ERM  

METALS (ppm, mg/kg dry weight)   

Arsenic, As 7.24 41.6 8.2 70.0 

Cadmium, Cd 0.68 4.21 1.2  9.6  

Chromium, Cr 52.3 160 81.0 370.0 

Copper, Cu 18.7 108 34.0  270.0  

Lead, Pb 30.2 112 46.7  218.0  

Mercury, Hg 0.13 0.7 0.15 0.71 

Nickel, Ni 15.9 42.8 20.9  51.6  

Zinc, Zn 124 271 150.0  410.0  

TOXIC ORGANIC COMPOUNDS  

(µg/kg dry weight normalized to 1% organic carbon for BCLME guidelines) 

Total PAHs 1684 16770 4022 44792 

Low Molecular Weight PAHs 312 1442 - - 

Acenaphthene 6.71 88.9 16 500 

Acenaphthalene 44 640 44 640 

Anthracene 46.9 245 85.3 1100 

Fluorene 21.2 144 19 540 

2-methyl naphthalene - - 70 670 

Naphthalene 34.6 391 160 2100 

Phenanthrene 86.7 544 240 1500 

High Molecular Weight PAHs 655 6676 1700 9600 

Benzo(a)anthracene 74.8 693 261 1600 

Benzo(a) pyrene 88.8 763 430 1600 

Dibenzo(a,h)anthracene 6.22 135 63.4 260 

Chrysene 108 846 384 2800 

Fluoranthene 113 1494 600 5100 

Pyrene 153 1398  665 2600 
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4.3 Results and Discussion 

A          45 s d      s   s w    p     d    b  s  p  d          u   b s s      h  s d      

 ss ss      sp c      h s 2024 R c     g E           M        g P  g     . O   h  45 p     d 

s   s (  c ud  g   u         c  s   s),      29 s   s w    succ ss u    s  p  d us  g   V   V    g  b 

s  p   , w  h  h        d       h    g su   c     s d          s  p   g. F u      h s  s   s w    

  c   d       b   ch   c    s         k  w  p     s u c s    p   u    ,   d   u  w    d s     

       c  s   s. 

4.3.1 Particle size 

Th  p    c   s z  d s   bu     (PSD)    s d      p    d s   p                    b u  p             

c            ccu u      , h d  d     c c  d     s     h  s  p   s   ,   d  h  p             u  c  

    h          u     s. C   s -g     d s  d   d g        p c     d           h gh-    g  

           s, such  s  h       h  A      c s  b   d    C p  T w , wh    d sp  s      d 

  susp  s           h   ccu u                       . 

O   h  29 u  qu  s   s s  p  d,     s      w    c  p s d    g        h   90% s  d – ch   c    s  c 

     h gh     g  c  s               . Tw  s  p  s, b  h       h  H u  B   H  b u , c  p  s d 

      h   10%  ud (18%   d 35%   sp c      ). Th    h   27 s  p  s w           s  d;      

s  p  s c       d      10% g     . Th  s z  c  ss   c      us d    d       h s  c   g    s  s   u d 

   T b   4-3. 

Table 4-3. Details of the sediment size classification used for the current study according to the Wentworth Scale. 

Broad Sediment Size Classes Specific Sediment Size Classes Sediment Size Ranges (mm) 

Mud Mud < 0.063 

Sand Very fine-grained sand 0.063 - 0.125 

Fine-grained sand 0.125 – 0.250 

Medium-grained sand 0.25 – 0.50 

Coarse-grained sand 0.5 – 1.0 

Very coarse-grained sand 1.0 – 2.0 

Gravel Gravel > 2.0 

 

H u  B   d sp    d  h  h gh s  d g            b         PSD, w  h   d   du   s   s d sp     g b  h  h  

h gh s    d   w s    d    p    c   s z s. M s  s   s      H u  B   w    c  p s d    g        s  d. 

O   h  s     s  p  s c    c  d    C  ps B  ,  w  w      j      g      (>75%), wh  s   h    h        

s  p  s w         90% s  d, w  h g        d  ud c  b   d      k  up  h          g 5-10 % 

(Figure 4-2). Th  G     P     s  p   c  s s      h  P       C p  T w  h d        100% s  d, wh  s  

 h  p     c  s s      h  D  p R     Es u      d  h  B  ck R     h d   s  gh    h gh   g      c      .    

T       g   c c  b   (TOC)    s d       s   k     d c         c s s     u c      g b c us      s    

  d c          h     u      p    cu       g   c       , wh ch  s  h          d s u c      b   h c 

  g   s s   d u d  p  s     g     w     h  b   h c    d w b. M d           s    TOC supp    

d    s  c   u     s, bu   xc ss     ccu u       c      d     x g   d p        h  ugh   c  b    

  sp       ,   duc  g sp c  s d    s      d     u   g          w            x . U d      x c 

c  d     s,  u  h     g   c        b   kd w  sh   s    su ph      duc    , wh ch p  duc s   x c 

su ph d s  h   c   s   ss              s  s        g   s s. TOC c         s     ds    sh w   s    g 

               sh p w  h  h  p  p              -g     d s d      ( ud), s  c  s       p    c  s    p   d 

              g   c         . Th s   k s TOC   us  u       c      ss ss  g   g   c     ch       d 
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p          c   g c     sks    s d                    s. As  h     s                           sh p 

b  w     h     u        g   c c         d  ud,     s  p    xh b    g p    cu             d 

  g   c c                       ud c           b    d c            h  p g   c   g   c     ch     

(M    , 1994, 1994).  

A P   s   c             s  w s c  duc  d     ss ss  h                h          sh p b  w    TOC   d 

 ud    c          ch     . H u  B   d sp    d   s    g                sh p (  = 0.972, p < 0.001), 

sugg s   g    s  p  s w        b       ch d      g   c c      . Th    s d      s  p  s      H u  

B   w  h  h  h gh s    g   c c       (F gu   4-3) w          d (b  h   d   du       d c    c      ), 

  d  h  c               s  s w      - u     d         wh  h    h s         us   h gh TOC    u s 

      h  h  b u  w    sk w  g  h                  sh p,   d   sk  g  h    c   h    h s  s  p  s 

w        ch d.        c s s,        g  h s  s  p  s p  duc d   w  k           sh p b  w    TOC 

  d  ud    c     w  h   H u  B  ,   d  hus    w s c  c ud d  h            h  s   s w      g   c     

    ch d. Th             s     s  p   s z  (                  h  susp c  d     ch d s  p  s)     

h    c     bu  d     h s     d  gs. C  ps B   d sp    d   s g    c   ,  h ugh w  k  ,        

        sh p (  = 0.768, p < 0.01) b  w     h   w  p        s;        g p ss b    u     s d d     

  p      h  P   s   c     c    , sugg s   g             b       d  h   H u  B  , w  h u      c       

  g   c         ch d    d p    d s  p  s d sp  p                c   g  h  c           c     c    . 

G     P     d d     h    su   c     s  p  s    c  duc          g u  c             s . N   b  ,  h  

R bb    s   d        c  s    g         h d   ss  ud bu  s       TOC c  c         s     h  T b   B   

s  p  s. TOC c  c         s  c  ss      h    su         s w      ss  h   2%,   p  s     g c  d     s 

  p c       h  h gh     g  c  s               s     h  A      c s  b   d (F gu   4-3). 

B  h s  p  s c    c  d    T b   B   w      u d    b       95% s  d,   d  h   ud  h   d d c       

sh w d       d  c       g   c     ch     ( . ., b  h s   s h d   w TOC      s - F gu   4-3). T b   

B  , wh ch  s sh      d    c  p   s        s    h   s d               g s   s     h s p  g     ,  s 

subj c  d    h gh      s         s d        pu s      b  h  h  B  ck   d D  p R    s. T b   B   

s  p  s w    c  p s d      ss  h   5%  ud –      d  g  h   sugg s s            h    g   c          

  d      s   ds        g  h  s       h  T b   B         s b   g        d     h  s d     . Th s  d    

  s  sugg s   h  G     P             u       s     c     bu   g s g    c           g   c    d  g    

s d     s    T b   B  . 
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Figure 4-2. Ternary plot illustrating the percent contributions of gravel, sand and mud to sediment samples 

collected at each site. 

 

Figure 4-3. Proportion of Total Organic Carbon to the mud fraction of each sediment sample. The first year of 

sampling did not provide enough data to fit a regression to reliably identify organically enriched samples using 

prediction intervals.  
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4.3.2 Sediment metals 

Th        c  c         s      s  s   s      w  h    h  b s        d   p  d c        g s      h       us 

     s      s d (Figure 4-4).      h   w  ds,       c  c         s      s  p  s        s  s   s w    

  u d         w  h    h   xp c  d    u       g           c  c         s, b s d     h     u      

  u    u    u d      ch s  p  . Th s   d c   s  h    w s            h  p g   c       

c             p              s  s   s s  p  d. 

Wh   c  p    g  h  s d           s c  c         s     h       h  BCLME   g      c     d d 

gu d         u s,       w  s   s h d       c  c         s  b     h  R c     d d Gu d      

V  u , b  h     h  H u  B   H  b u  (HB034   d HB035). A  HB034,   s   c (8.0  g/kg), c d  u  

(1.225  g/kg),   d z  c (161  g/kg)  xc  d d  h  R c     d d Gu d      V  u s   d c pp   

(121.0  g/kg)  xc  d d  h  P  b b   E   c     u . Th  R c     d d Gu d      V  u   h  sh  d 

  p  s   s  h  h gh s    c  d d c  c             wh ch   g   s s p  s        bs    b       c s, 

wh     h  P  b b   E   c  c  c          sugg s s   k     d   s    g          c s      g   s s. 

C pp      HB035   s   xc  d d  h  R c     d d Gu d      V  u . Th  BCLME gu d         u s 

         c  s          h    h  NOAA ERL   d ERM gu d         u s   d    NOAA  h  sh  ds w    

 xc  d d     h  p  s    s ud . 

F       29 s   s w      u d    h        ch d       c      : 

•  w  s   s    T b   B   (GP028   d GP029); 

•  w  s   s     h  H u  B   H  b u  (HB034   d HB035);   d  

•     s       sh        h  C  ps B    u      (CB022). 

O   h       s   s wh              ch     w s d   c  d,   u  h d b    sp c   c        g   d  s s   s 

k  w     b      c  d b  p     s u c s    p   u       h    h    h          u     s,            p     

d s   gu sh b  w    p ss b     p c s      bu  b   sp c   c         h   u     s,   d  h s         h   

s u c s. GP028   d GP029, b  h    T b   B  , w    s  p  d     cc u        h       w   d p ss b   

d p s         p   u    s       h  D  p R    , S    R    ,   d P       C p  T w . A        s  p         

  ck     d    cu   w      u d    b      ch d    s d                 s          h s       s   s.  

Th       s   s             h gh    h    xp c  d c  c          w    (     d  ) z  c (  u  s   s); 

  s   c, c pp  ,   d    d ( w  s   s   ch);   d ch    u    d     d u  (    s      ch) (F gu   

4-4). Th          qu    d   c        c pp     d z  c    h gh    h    xp c  d c  c         s c u d 

     c   h    p c     w s  w     d sch  g , c  s d    g  h s       s w    d   c  d            u    

s  p  s     h  2015/2016     u    ch   c    s      b   h  CS R   d w     h                   h gh 

c  c             G     P       d C  ps B       u   . H w    ,  h    s     qu          ch d      s 

      s  c      c          s    s    w        u b       s,   d  s d scuss d b   w  h  s d      

 h   w s   s  c          d b  c pp     d z  c w s    s   s s  u   d     h  H u  B   H  b u ,   

c  s d   b   d s   c        h   u        d subj c       h            d    d-b s d c             

s u c s. A     s   w       s w      u d    b         d      ch     h      ch d s   s (Figure 4-6), 

w  h z  c b   g  h                b      ch d  c  ss          s   s. N        h    h   20 s   s s  p  d 

d sp    d     ch                 h    gh       s   s  d    . Th      h s    wh       c        

    ch     w s    d    w s    C  ps B  .  Th s  s d scuss d         d          h    x  s c    . 

4.3.3 Camps Bay 

S    CB022,   s      ugh   1 k      h     h  C  ps B    u      d   us   s c    , h d  h     g s   u b   

        s      h gh    h    xp c  d c  c         :   s   c,    d,     d u    d z  c. H w    ,     

  u      h s       s w      u d    c  c         s      s  gh     b     h  99% p  d c          s, w  h 

    ch       c   s    b  w    1.09   d 1.56. A  h ugh  h     s    d     d gu d                

    ch        u s    s d     , p     us s ud  s b   h  CS R    u d C p  T w ’s c  s  h    d     d 

       ch       c       b   w 1  s g  d (   b s     ), 1 – 2.5  s “    ”,   d    u s  b    2.5  s 
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“p   ”. Th s     s s d         CB022 w u d b  c  ss    d  s p ss b        c   g    h  p g   c 

c            ,   b           w      . 

Th  CS R (2017 , 2017 ) c  c ud d  h   s d          h  C  ps B        w s            ch d     

     s,   d c  c ud d  h        s    w s  w      d sch  g d  h  ugh  h  C  ps B    u      w    

     ccu u     g     xc ss    c  c         s    s d          h  C  ps B       . Th        bu  d 

 h s     h  p  d          c   s -g     d    u      s d         s   s     h  C  ps B       . Th  CS R 

   2015/2016 s  p  d   w   s   s    sh     h   d d  h  p  s    s ud , s  h s    c d       C  ps B   

c   b  c  p   d           d sc  p     b s s. Th  p     us s ud  d d        d   s   c       d    b  

    ch d        s   s    u d  h  C  ps B    u     . V   d u  w s   u d    b      ch d        

s   , wh  s  z  c w s     ch d     u    us s   s     h  s ud      . EFs     b  h      s w    <1.5        

s   s    C  ps B   wh     h   w    p  s       2015/16. V   d u    d z  c w      u d    b  

    ch d      s    1200       h     h  C  ps B    u      d   us   s c    . M  cu  , ch    u , c pp  , 

  d b   u  w      s    u d    2015     h s s   ;     h    s    c    s  p   g       ,    cu  , ch    u  

  d c pp   w          u d    c  c         s  h        w  h    h  b s        d  . B   u  w s     

  c ud d     h       s s su         h  p  s    s ud .  
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Figure 4-4 Sediment metal content plotted against aluminium content, shown against the baseline model 

calculated from CSIR data collected in 2015/2016 around Camps Bay, Hout Bay and Green Point. The regression 

line and the 99% prediction intervals are shown. 
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Figure 4-5. Sediment metal enrichment factors from Green Point, Hout Bay and Camps Bay in 2025. Non-faded 

bars exceeded the 99% upper prediction interval of the CSIR baseline model (red dashed line), signifying likely 

anthropogenic enrichment. Where a metal was below the laboratory lower detection limit, the site was not 

included on the plot. 

 
Figure 4-6. Number of enriched metals per sample site relative to CSIR background model. 
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4.3.4 Green Point 

S    GP028    T b   B  ,       h  P       C p  T w , w s   u d    b      ch d     b  h z  c   d 

   d. GP029       h    u hs     h  D  p   d S         s w s     ch d     z  c, c d  u    d   s   c. 

Z  c   d    d    GP028 h d EFs    1.2   d 1.3   sp c      , wh  s  GP029 g         h d s  gh    h gh   

    ch       c   s    1.5       s   c, 1.4     ch    u    d 1.2     z  c. S          C  ps B  , wh    

 h s  EF    u s     b    d c            h  p g   c     u  c ,  h   d           c    h gh   p   u  d 

s s   . B  w      c  p   s  ,     ch       c   s c  cu    d b   h  CS R (2017)     s  p  s 

c    c  d w  h    h  P       C p  T w  h d     ch       c   s    up    12     z  c, up    2.4     

c d  u ,   d up    1.7       s   c (CS R, 2017b). 

4.3.5 Hout Bay 

S   s HB034   d HB035       c   d     h  H u  B   H  b u .     dd          h  p   u     s u c s 

  d         ss c    d w  h   h  b u ,   c ud  g b    bu  d  g, s    c  g, p      g,    u     g   d 

g        p          d b   kd w s      ss     g   s,  h  h gh   p   u  d H u  B   R     (D        ., 

2024) d sch  g s       h  sh            h  H u  B   B  ch  pp  x        750    s      h  h  b u ’s 

b   kw    . Th  H u  B           u      d sch  g s 1850   s u h-s u h  s      h  h  b u        c .  

B  h s   s     h  H u  B   H  b u  d sp    d h gh EFs          us      s –    HB034, z  c   d c pp   

w    h gh       ch d w  h EFs    5.2   d 13.1   sp c      ; c d  u  w s   s      ch d, w  h    EF    

2.0. L k w s , HB035 h d h gh EFs     b  h c pp     d z  c (7.9   d 2.3   sp c      ). Th s  EF    u s 

      d c           h       p   u  d s s   , c  s s     w  h  h     d  gs    p     us s ud  s     h  P    

   C p  T w  (CS R, 2011 , 2014, 2016, 2017b). Th  h s    c   dus       c       s   d cu      s    c  g 

  d  p           b   s       k       b   h       s u c     p   u         h  H u  B   H  b u ,    h ugh 

    sp c   c s u c  c      b   s     d.  

Th  CS R (2017 )   s    u d  h    h       s     ch d     h  h gh s    g   ud     s d      c    c  d 

     d      H u  B   H  b u     2003   d 2015/2016 w    c pp     d z  c,      g  h    h s       s 

    p  h ps  h    s  c        d s g    c          c          s    s d         p   s, p         

du      h    us   s  c      g   s          u   g c     gs  pp   d     h  hu  s      ss  s. Th  

h d  d     c   d     g b  PRDW (2020b) c  c ud d  h    pp  x        256 kg    s   ds 

    sp    d       h  H u  B    u      w u d s          h  H u  B   H  b u     u    , c  p  s  g 0.1% 

       s   ds d sch  g d       h   u     . P         c     bu    s b   h  H u  B           u     ,  h  

H u  B   R    , s    w     d    s,   d   h      d-b s d  u     c      b   xc ud d, bu  h  b u  

 p       s       k       b    s g    c    s u c      h            ch        s d     s w  h    h  

h  b u . H u  B   s d      s   s  u s d   h  h  b u  ( =12) d d     sh w s           ch    . 

4.3.6 Effluent contribution to metal enrichment 

Th  CS R (2017 , 2017 ) u d     k      s s        u           ch     h   h            u     s    

ch   c    s            s    w     qu     ,   c ud  g       c  c         s. A  h ugh     u    

ch   c    s      d  s          p        h  p  s             g p  g     ,  h  CCT d  s u d    k  

  gu         s s          c  c         s     h      u   ,   d  x        ud    s       s   pp     d    

d  s         gu    b s s.     h  CS R’s 2015/2016     u    ch   c    s     , c pp     d z  c w    

c  s s         u d     h      u            h     u     s, w  h  h  s ud     d  g h gh   c  c         s    

    u        h  G     P       d C  ps B    u     s  h          u          h  H u  B    u      (CS R, 

2017 ). Th s  p      s w      p    d,   b       d         c  c         s,     h  CCT’s 2024/2025 

d   . Z  c   d c pp        w      h    s  c        d s g    c          c          s   u d    

s    w        u b       s, w  h c pp   b   g   c  s   u            c   p   s,   d z  c b   g 

c        us d    c       s,   d  c  ss  h  c  s  uc       dus   . Th         s  c         

w s  w    , p    cu           dus          u   s. 
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4.3.7 Hydrocarbons 

P      u  h d  c  b  s w    d   c  d    s  p  s           s   s     h  A      c S  b   d –    

  gh  s   s    H u  B  ,   d         h  Ch p   s P  k (H u  B  )        c  s    (Figure 4-7). S   s    

 h  H u  B   H  b u  (HB034   d HB035) h d     b   h gh   h d  c  b   c              h       

  h   s   s. L  g  -ch    h d  c  b  s w    d   c  d    b  h H u  B   H  b u  s   s, w  h b  h s   s 

  c ud  g d   c  b   qu       s    C12-C16, C16-C21, C21-C35   d C35-C40 h d  c  b  s.††† A      

  h   s   s wh    h d  c  b  s w    p  s   ,              g-ch    h d  c  b  s (C21-C35) w    

  u d. C21-C35 w      s    s  p             h  h  b u ,  cc u    g          50%     x   c  b   

p      u  h d  c  b  s (EPH) b  c  c             b  h s   s.  

B       h    s  c      p      u  h d  c  b     u d     h s          g p  g      w s  h  C21-

C35 c  ss, wh ch   c ud s h d  c  b  s c          h           dus    –  ub  c    g    s,          s, 

  d h      u  s (bu k    u  ). Th  C21-C35 c  ss    EPH  s g             c  s d   d  cu       x c; 

h w    ,  h       k  w     p s    sks    b   h c   g   s s du      h       g   s d  c         d 

  su      ch    c  xp su  . Th  C12-C16    g    c ud s c  p u ds such  s k   s      d   gh  

d  s  s, wh    C16-C21 w u d b  c  s d   d   p c       d  s     d   gh    g       s/ ub  c   s. Th  

p  s  c                  h d  c  b   ch       g hs        gh , h gh            c  p u ds    h       

     s  b   p    ch   c  s     h  H u  B   H  b u   s sugg s          g   g c                  

 h   p       s w  h    h  h  b u . 

A      sp    w s   p    d (E g  , 2025)    h     ccu   d     h  H u  B              b      22 J  u    

2025,  pp  x         w  w  ks b      s d      s  p   g      h s s ud     7 F b u    2025. A  h ugh 

 h  s u c    d    u       h s sp     pp   s        h    b       c d,     s p ss b    h   s        h  

h d  c  b  s d   c  d    s d     s     h s s ud        su         h s      . 

 

Figure 4-7. Total extractable petroleum hydrocarbon concentration in sediment at each site. Only sites where 

EPH’s were detected are included in the plot. 

 

 
††† The numbers refer to the number of carbon atoms in a h d  c  b  ’s molecular chain. The more carbon atoms in the 

molecular chain, the heavier and generally less volatile the compound. As heavier EPHs are generally less volatile, they are 

also more persistent in the environment – that is they are both more resistant to natural weathering processes, and less likely 

to evaporate once released. 
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4.3.8 Organic pollutants 

O h     g   c c          s d   c  d (       s      80 c  p u ds      s d     –          Table 4-1) 

w          d   : 

•  h             g   c c  p u d styrene,   u d      u  s   s (GP020: 4 µg/kg; HB034: 17 µg/kg; 

HB035: 9 µg/kg;   d  h         c  s    R 001    9 µg/kg) –      h              g   c c  p u ds 

w    d   c  d        s   s s  p  d; 

• phenols, wh ch w    d   c  d     w  s   s (      ph    s 1.34  g/kg    s    CB023; 0.43  g/kg 

   s    HB027);   d 

•  h  p   c c  c        c h d  c  b   (PAH) fluoranthene,        16 c      PAHs      s d     

bu  d   c  d             s   , GP020,    0.04  g/kg). 

O g   c c           c  c         s w       h   b   w BCLME   c     d d gu d         u s   d 

NOAA  h  sh  ds     s d      qu     ,    (    h  c s      c   ph h   ,   u        d   ph h     ) 

w        d   c  d,   b            s    d   c     wh ch w    h gh    h    h  BCLME   c     d d 

gu d         u s,       g  h    h  d    d d         w       d                  sp c     gu d      

 xc  d  c s      h s   h    PAHs. 

P     us                        g w  k b   h  CS R    2015/16,   u d      us ph     c c  p u ds 

   s  p  s        u          h  G     P    , C  ps B     d H u  B    u     s. H w    , s  p  s    

s d      c    c  d         u d  h   u     s (  = 40) du   g  h  s             g p  g      d d     

    d     ph    s. Th  CS R      bu  d  h s     h  “  w   g   c c  b  /w     p         c     c       d 

    w  c     /w     p         c     c    ”,      g  h s     s  h   ph    s          xp c  d    

   d     ds  b    TSS     h  w     c  u          h  s        (CS R, 2017 ).(CS R, 2017 ).(CS R, 

2017 ).(CS R, 2017 ). 

S      ,           ,        c h d  c  b   us d     h  p  duc        p  s  c p      s such  s 

p   s      , w s   u d      u  s   s,   c ud  g  w     H u  B   H  b u ,        G   g   B         h  

sh           G     P    ,   d         h  R bb    s   d        c  s   . S           b       duc d 

    h                      h  ugh    u b      p  hw  s,   c ud  g  h     ch  g   d b   kd w  

    xp  d d p   s                   c  p  s  cs     h              (Tu    , 2020).    s p  s  c     

 h              d  s      pp       b        d    w s  w     d sch  g d       h          u     s., 

  d         h  R bb    s   d        c  s   .,   d         h  R bb    s   d        c  s   .  

F u     h    w s   u d     h  s    s       G   g   B   wh    s       w s   c  d d;   k    h   

PAHs,     s   p  duc       c  p     c  bus          g   c         s   k  c      d p      u ,   d 

    b       duc d       h                     b      sph   c d p s     , u b    u    ,    b  

sh pp  g.    s p  s  c     G   g   B    s u   k       b        d    w s  w     d sch  g        h  

G     P      u     . 

4.4 Conclusions 

Th     s     u   su        s d      qu          h    c          h  G     P    , C  ps B  ,   d H u  

B    u     s u d    h   pp    d 2024 R c     g E           M        g P  g      p    d s s    

  s gh s       h  p            g-      ccu u          w s  w     d     d c          s    b   h c 

s d     s. 

A   h  29 s   s s  p  d, s d     s w    p         s  d  (>90%)      s  s   s,      c   g h gh-    g  

c  s    c  d     s. Th        xc p    s w       H u  B   H  b u , wh     w  s   s (HB034   d HB035) 

h d     b    ud    c    s    18%   d 35%. P    c   s z       b      w s g     s     H u  B  , w  h b  h 

 h  c   s s    d     s  s d     s   c  d d  h   . C  ps B   s   s w      s    g     -  ch   d s  d-

d       d, wh    T b   B   s d     s w        s           s  d, sugg s   g  h        p    cu    s 
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      h  D  p   d B  ck R    s          ccu u     g     h  sh    w p   s     h  b  . N     d  c     

  g   c     ch     w s  bs    d                 ud c              s   ,   d         g   c c  b   

(TOC)      s w    c  s s     w  h    u    s d      c  p s     . 

E    wh   s d          ch         p    cu         s  s d   c  d,  h  s u c s c   usu         b  

d             d       d. M    s    s d     s        s           x u         u    p  c ss s (such  s 

        w   h    g, s d          sp   ,    upw     g   pu s)   d    h  p g   c  c       s (such  s 

s    w     d sch  g s, sh pp  g,        u         w s  w              ). C  s qu     ,     ch     

 bs    d     h s d   s   c      b  d   c         bu  d            s u c ,     c      b  c  c us      

   k d     h          u     s sp c   c    . R  h  ,  h      ch          s s  d       s   s wh          

c  c         s            d  b    wh   w u d b   xp c  d b s d       u    b ckg  u d 

c  d     s, h gh  gh   g     s wh       h  p g   c c     bu    s       k   . M s  s   s      w  h   

   u    b s         g s          s, bu       s   s d sp    d     ch    : GP028   d GP029    T b   

B  , CB022    C  ps B  ,   d HB034   d HB035    H u  B   H  b u . Z  c w s     ch d             

s   s, w  h   w-          ch          s   c,    d,     d u ,   d ch    u    s   bs    d. C  ps 

B     d T b   B   sh w d      s  gh      ch    . Th  s    g s     d  c            c             

w s    H u  B   H  b u , wh    c pp     d z  c w    h gh       ch d (EFs >5), c  s s     w  h 

p         h  b u -b s d s u c s     h s       s. S   s  u s d   h  h  b u  sh w d        ch    .  

P      u  h d  c  b  s w    d   c  d         s   s, w  h  h  H u  B   H  b u  s  p  s sh w  g 

 h  h gh s  c               d w d s     g  (C12–C40). Ou s d   h  h  b u ,         g-ch    

   c    s (C21–C35, c          ub  c   s, h        s,   d bu k    u  s) w    d   c  d. Sh     -

ch    h d  c  b  s w      u d         h  b u  s d     s. 

O h     g   c c          s w        , w  h   w c          s d   c  d        s   s. S       w s 

d   c  d      w c  c         s      u  s   s,   c ud  g  w     H u  B   H  b u ,        G     P    , 

  d        R bb    s   d. Ph    s w      u d     w  s   s (CB023   d HB027). Th  PAH   u     h    

w s d   c  d        c  (   GP020, G     P    ). O g   c c          s w        p  s       

s g    c    c  c         s               h   u      AMZ s   s, sugg s   g  h    h   u     s          h  

  k    s u c      h s  c          s. 

Th    w s            sh p b  w    c           c  c         s    s d        d p  x          h  

 u     s. Th    s  c          d s d      w s   u d      c  s d   b   d s   c        h   u     s, 

  d usu                  h   p         s u c s    c          s     h                    . Th s  

  c ud   h  P       C p  T w    d H u  B   H  b u .     s     p ss b  , b s d     h s  d   ,    

d            c          s     h  s d      w    d     d       u      d sch  g , bu  s  p  s      

s   s c  s      h   u      d   us  s w          u d    b  s g    c      c          d     h s s ud .  

Wh    c          s w      u d  u s d     h  b u s,  h  c  c         s     h s  ch   c  s     h  

s d      w      w. Th s   p   s  h        s, p   c c  c        c h d  c  b  s,   d, b         c , 

  h   ch   c  s    w s  w     d sch  g d  h  ugh  h  G     P    , C  ps B     d H u  B   

 u     s  h   h      p  p  s         ds  b  g      s d               ccu u     g       su  b   

     s    s d       c  ss   s      h  C p  T w   u     s s ud      ,       s          h     g-    . Th s 

c  c us     s c  s s     w  h  h     d  gs    p     us su    s     h  C p  T w   u     s s ud       

(CS R, 2017 ).  

D sp     h          g h s        w s  w     d sch  g        h                         C p  T w , 

 h s s ud  d d        d    d  c      s g    c    ch   c   c                s d          h  T b   B  , 

C  ps B     d H u  B       s  h     gh  b   ss c    d w  h w s  w     d sch  g        h  

        u     s. Th  p             c          s d     d          u      d/     h      d-b s d 

s u c s    s d           p c  s d     /b     -dw     g   g   s s  h  ugh ch    c   x c     s  u  h   

 xp    d     h   c   g c       c s s ud  (         Chapter 5).
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5 ECOLOGICAL EFFECTS 

5.1 Introduction 

Ec   g c            g  s     ss       c  p          h   u               g p  g     ,   d  s 

d   c  d     d        g     h             d   s    p c s  h       u          h          u     s  s 

c us  g     c   g c    u c       d c   u     s  uc u       h             . Wh    ch   c     d 

b    g c            g ( .g.   k  g    su      s    w     qu     ) c   d         p   u     

c  c         s   d    ck p         c                 h             ,  c   g c            g g   s 

  s gh       wh  h   p   u    s     b  c us  g  d   s    p c s             g   s s   d h b    s 

    sp c        wh  h    h       p  s       d   c  b        s       . Th s    p c s     b  

 ss c    d w  h   g      ph s    g c      b h    u    ch  g s du      h     g-       p c s    

c          d     u   . Ec   g c            g         k s us     s  s      s        sp c  s  h   c   

p    d    w     g        g  g     x s   g h    h h z  ds     h   c    (P. M. Ch p         ., 2003; 

Schw ck       ., 2012). M      s        sp c  s c   p    d       d c          d   s      c s   d 

  s gh        h    ch   s s        x c    h z  d us c              sp c  s  h       s  s             

b    g c     x      p  h g     d/   ch   c   c           du      h     b         b   ccu u        

  c  p       h  c                 h       d w b     c s s    (Schw ck       ., 2012).  

B   h c        sp c  s   d  c s s   s           us d  s   d c    s    p   u     (R  s      ., 1991) 

 s  h       usu     qu ck      sp  d                  ch  g s           s   c ud  g s    s   d 

s w g  d sch  g s (D s  s   s      ., 2013; M           ., 2007; R  s      ., 1991; V            ., 1992). 

M s  b   h c   g   s s     s ss       s d      ,       g  h          h     x d     h  subs    u     

h               d  b             , wh ch p      s  h           d  g p                  c  d     s 

  d   k   h   p    cu      us  u      s ud   g    u d  s   d  g   c   p   u     p      s (C   b      

& O     , 2008; Ruhí      ., 2016). B   h c   g   s s       s       g-    d (> 1     ) p        g 

su   c               h        sp  d    p   u       d    p    d       d c          h      g    d   p c s 

   p   u               (R  s      ., 1991). 

H s    c    ,  h  CS R (1993, 1994) h    s  p  d s    s d      b   h c   c    u   c   u     s 

su   u d  g  h  G     P    , C  ps B     d H u  B    u     s                  ss ss   p c s     h  

 u     s           b  d    s   . M      c     , CLS (2022c)      p  d     ss ss wh  h   d sch  g  

      h   u         C  ps B   h s h d        su  b       c s    s ss    b          ck su   c s,   ck 

  bs         sh. M      c     , CLS (2022c)      p  d     ss ss wh  h   d sch  g        h   u         

C  ps B   h s h d        su  b       c s    s ss    b          ck su   c s,   ck   bs         sh.  h  

s ud  c  s d   d p  c    g  c       d sp c  s d    s         ck         u        s    s    0.25  2 

qu d     bs        s sp     g d         d p h    g s,         g 15  2. P  c    g  c       d 

b    ss d d     d      s g    c      b  w    s   s    c  s  p  x          h   u     s c  p   d w  h 

 h s   u  h        d,   d  h  c  p s         p       p  duc  s, g  z  s, d     us   d           d  s, 

  d c        s w    c  s d   d  s b   g “ch   c    s  c     h  g       T b   B     d W s  C  s  

k  p     s ”. N     su  b       c s    p  c    g  c        sp c  s d    s              b    s   d 

  c    g   w       d     h   c u d b       bu  d     h      u          h  C  ps B    u     . 

Add         , d         ck   bs     u b  s   d s z s,   d  bu d  c     C p  b     

Patchymetopon blochii    d           c      s   d d p hs    u d  h   u      w    s              

    h  ,   d  h    s   ch  s c  c ud d  h         su  b       c      h   bu d  c       ck 

  bs         sh c u d b       bu  d    w s  w     d sch  g d       h  C  ps B    u     .  
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5.2 Approach 

Ass ss         h   c   g c       c s    w s  w     d sch  g        h  CCT         u     s    

         u     d        dj c         ch     h   u     s u    s d su    s    s   -b      b   h c 

    u     d/         p   u    c   u     s       ch  u     . Wh    p ss b  , s d      su     

   h ds w    s          d s g     h s    c su    s c  duc  d b  CS R, Lw  d     d CLS. D     su    s 

w    b s d     h s  c  duc  d b  CMS   d A ch   E                  h  T b   M u      N        

P  k    g-                            g p  g      (Hu ch  gs      ., 2024; K ck, 2024; M      d    

  ., 2001)   d w s        d    su    h     u       h               dj c         ch  u      ( . . s    

s d           ck      ). Thus,      h  H u  B    u       h   c   g c       c s su    s   cus d    s   -

b      b   h c     u   c   u     s     , wh     h s     G     P       d C  ps B   c     d b  h 

s   -b      b   h c     u     d       p   u    c   u     s. 

5.2.1 Sites and Methods 

S    b      b   h c     u   c   u     s w    su     d us  g   V   V    g  b, wh          p   u    

c   u     s   d        sh w    su     d b  d    s    SCUBA   d us  g   d  p c      s  up.  Fu  h   

d     s     h     h ds   p    d       ch     h s  su    s     p    d d     h  subs c    s b   w. 

Th  su     d s g    c ud d s   s         us   p s, c   g   s d  s      ws: 

• AMZ (Allowable Mixing Zone): S   s w    s  p  d     h  b u d        h  d s g    d   x  g 

z   . 

• Proximal Zone: S   s   c   d  u s d   h    x  g z    bu  s           h   u     . 

• Reference Zone: C       s   s p s      d  u  h    w         h   u        d  ssu  d    b  

u     c  d b    s     u  c . 

• End of Pipe Zone: (H u  B       ) S   s   c   d     h          u      d   us  . 

5.3 Benthic Infauna Monitoring 

5.3.1 General overview 

B   h c   c    u  ,   s  k  w   s     u  ,     c        us d  s b  -  d c    s              g  h  

h    h             d  s u                 s (F  b           ., 2016; K     & R  s, 1996; L w s    

  ., 2001; S  b u   & Z     s, 2002). Sp c   c ch   c   s  h   u d        h     u c           s 

  d c    s   c ud : 

• M b     : M    b   h c   c    u          -  b      d c            w        d s u b d    

c          d     s.  As     su  ,  h       s    g       u  c d b    c   c  d     s,   k  g  h    

 bu d  c    d d s   bu          b     d c    s    sp                   w       d s d      qu      

(Du            ., 2013). 

• D              sp  s s: Sp c  s          h    s  s                           p c s, w  h s         

           d   h  s h gh    u     b  .  Th s  d       c s p    d     u b                   h  

   u     d      s       d s u b  c s (D   , 2008; K  ss      ., 2004; R     d, 2022).  

• Sh         sp  : M s  sp c  s h               sh    g              s,    g  g          hs        w 

    s.  Th s     ws  h           c     p     ch  g s      sp  s     d s u b  c s    p   u    s 

(R     d, 2022).  

• S d       ss c      : As b   h c   c    u   p  d            h b   s    s d     s,  h   c   b  

s  p  d qu            .  Th     bu d  c   s   p c        su  d  s  h  d  s    ( u b  )    

  g   s s p   u        , p    d  g s   d  d z d d                 g. 

 

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    5: Ecological Effects F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 140 

C   u     s  uc u    s   s  s    g       u  c d b  s d      g     s z ,   g   c c      ,   d w     

c  u   ch   c    s  cs ( .g., s       ).  Th       ,  h    c   u     s  uc u  ,   c ud  g sp c  s   ch  ss 

( . .,        u b        x ),  bu d  c ,   d  u c            s, c   b  us d     ss ss         

 c s s    h    h   d  d       sp c   c   p s    d s u b  c . 

Add         ,   c    u      sp  s s       p  c d  ch   c   d   c          p c s (C      d      ., 

2006). Th s    sp  s s   c ud  d c    s    b    ss,   duc d   d   du   b d  s z ,   d sh   s       ph c 

d      c  (B  ck      ., 2008; C      d      ., 2012).      s,  h       , sugg s  d  h            g 

su    s sh u d   w  s   c ud   h  d                sp c  s b    ss,    b  us d    c  s  uc  

Cu u       Abu d  c -B    ss d      c  cu   s (ABC p   s)   d p    d                  h  

         d s u b  c ,       , w  h         h  p g   c         u  c d     .  Th s  cu   s p    d    

    s    d   c   g  h      c s       h  p g   c p   u b     s    c   u      ss  b  g s. 

5.3.2 Methods 

5.3.2.1 Sample collection and processing 

S    b      b   h c     u   c   u     s w    s  p  d us  g   V   V    g  b (F gu   5-2).  A s  g   

g  b s  p   w s c    c  d      d s g    d s   s su   u d  g   ch  u     , wh ch w    d s g    d 

      h       w  g z   s: AMZ, P  x     Z   , R      c  Z   , w  h  h      p  c   s       ch 

       c  s    (  d    H u  B       )   d    P p  s  p  s (F gu   5-2).  A   b   su           ch s    

s  p  d      ch  u       s p  s    d    T b   5-1. 

 
 

Figure 5-1. Benthic macrofauna sampling using a Van Veen grab on a small boat. Samples are sieved, 

preserved, sorted, identified to the highest taxonomic level and weighed. 

A   h  H u  B    u     ,     dd        s  p   g z   ,  h  E d    P p  Z   , w s   c ud d, wh    

s  p  s w    c    c  d d   c        h  d sch  g  p         h   u      p p .  Du      h  p  s  c       

  ck       h b         h  G     P      u     ’s AMZ   d p  x     s   s, b   h c     u    s  p   g w s 

    p ss b       h     c     .   s   d,  h   p   u         c   u     s w    su     d     ss ss 

p          u        p c s      c   b    . 

Th  c      s      ch g  b s  p   w    s    d us  g   1      sh s     b g,   d  h         d 

  c    u    x   c  d   d p  s    d            .      h    b       , s  p  s w       s d      1.0    
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s                          d,      c ss   , s     d w  h R s  B  g        d s     g    b    g c        

   -b    g c         .  Th    c    u   w     d       d     h  h gh s  p ss b     x     c   s  u     

us  g       b   k  s, d ss c   g   d c  p u d   c  sc p s.  Th   d      c           ch   x   w s 

 h   ch ck d    Th  W   d R g s       M      Sp c  s (W RMS, www.      sp c  s.  g).  B    ss 

(b     d w     ss      u  d c     p  c s)   d  bu d  c  (  d   du   c u  s)    sp c  s w s 

  c  d d       ch s  p  .    d   du  s  h   w        d   g d     ccu       p  c           x s   g 

  x   w    d sc  d d    p             c        c   s  g d    s    b   h   dd           b gu us sp c  s 

    s    d   g d   d   du  s. 

 

Figure 5-2.  Ecological monitoring sites for benthic infauna at marine outfalls and reference sites. 
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Table 5-1.  Benthic infaunal sampling sites at the Atlantic outfalls.  CB: Camps Bay, GP: Green Point, HB: Hout Bay, 

AMZ: Allowable Mixing Zone. 

Outfall Site Zone Site Name Longitude Latitude 

CB AMZ CB006 18.3646 -33.948 

CB Proximal CB015 18.37453 -33.9509 

CB AMZ CB017 18.36948 -33.9468 

CB Proximal CB018 18.37595 -33.9483 

CB Proximal CB019 18.37248 -33.9474 

CB Proximal CB022 18.36318 -33.9341 

CB Proximal CB023 18.347 -33.9444 

CB Reference KB001A 18.32458 -34.0218 

CB Reference KB001B 18.32477 -34.022 

CB Reference KB001C 18.3249 -34.0221 

GP Table Bay GP020 18.41539 -33.8974 

GP Table Bay GP028 18.46914 -33.9025 

GP Table Bay GP029 18.45198 -33.8985 

GP Reference RI001_A 18.3807 -33.7751 

GP Reference RI001_B 18.38323 -33.7787 

GP Reference RI001_C 18.38185 -33.7774 

HB Reference CF001A 18.306 -34.1708 

HB Reference CF001B 18.32495 -34.1058 

HB Reference CF001C 18.32533 -34.1057 

HB Reference CP001A 18.33622 -34.0916 

HB Reference CP001B 18.33618 -34.0916 

HB Reference CP001C 18.33603 -34.0915 

HB AMZ HB012 18.34633 -34.0678 

HB AMZ HB015 18.34615 -34.0656 

HB AMZ HB016 18.34027 -34.0684 

HB Proximal HB027 18.3573 -34.0582 

HB End_of_Pipe HB028 18.34363 -34.0674 

HB End_of_Pipe HB029 18.34305 -34.0666 

HB End_of_Pipe HB030 18.34228 -34.0675 
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5.3.2.2 Statistical Analysis 

U          ( . ., d    s      d c s)   d  u           s    s  c     ch  qu s w    us d    c  p    

c   u     s  uc u       h      u    ss  b  g s     h  b u d        h  AMZ,  h  P  x     Z      d 

    pp  p             c  s   s        u      p c s     h   u     s     h                    . 

5.3.2.2.1 D    s      d c s   d c   u     d sc  p   s 

M c    u    c   u     d sc  p   s ( u b        x ,  bu d  c ,   d d    s   ) w    c  cu    d 

us  g  h  D VERSE  u c        PR MER V6 (C   k  & W  w ck, 2001). D    s      d c s p    d       su   

   d    s    ( . .,  h  w      wh ch  h         u b        d   du  s     d   d d up     g d         

sp c  s).  U d  s   d  g ch  g s    b   h c d    s     s   p       b c us    c   s  g      s    

              s   ss g         d c   s s d    s   .  C   u     d    s     s     u  c d b   w       

 sp c s: sp c  s   ch  ss ( h         u b      sp c  s p  s   )   d       ss (h w          d   du  s 

    d s   bu  d     g sp c  s).  A c   u     w  h g             ss  s c  s d   d    b       

d    s .   

Th  Sh      D    s      d x [H’(  g )] w s c  cu    d       ch s  p   g   c      us  g PR MER V6:  

𝐻′ =  − ∑ 𝑝𝑖 ln 𝑝𝑖
𝑠
𝑖=1  Wh    pi  s  h  p  p           h        c u     p  s    d b  sp c  s i.  Th s 

   su        s  h    s  us d d    s       su  ,  s      c  p     s b  h sp c  s   ch  ss   d 

 qu b     . 

Th  H’   d x c  s d  s b  h sp c  s   ch  ss   d       ss     h  sp c  s’  bu d  c , p    d  g   

s  g    u b    h        c s  h  d s   bu          d   du  s     g sp c  s      c   u    .  A h gh   H’ 

   u    d c   s        d    s  c   u    , w  h g             ss   d      g    u b      sp c  s.   

T x     c   ch  ss (  ph  d    s              u b      sp c  s/  x ),        bu d  c ,   d b    ss 

w      s  c  cu    d.  C   u     d sc  p   s w    p     d          h        h   u        g   s. 

PR MER s   w    w s   s  us d    g          M ch    s-M      sp c  s  ccu u       cu       

d         wh  h    h  s  p   g           C  ps B     d H u  B   h d b    su   c         ccu       

d cu      h  b   h c   c    u   d    s   . 

5.3.2.2.2 C   u     s  uc u     d c  p s      

Th  s    s  c   p  g     , PR MER V6 (C   k  & W  w ck, 2001) w s us d         s  b   h c 

  c    u   d   .  Abu d  c    d b    ss d    w    c       d         u s w  h     s  g   g  b 

s  p      p    2.  A   d    w      u  h          s     d   d c       d      s               x us  g 

 h  B   -Cu   s s          c     c    .  Sp           b           c    u    c   u     s  uc u   (b s d 

    bu d  c    d b    ss d   ) w s   su      ss ss d us  g    -     c  u   d    s      sc    g 

( MDS) p   s,       d ‘   u    g  up  gs’ b  w     h  s   s.  Th   MDS p   s                  h     k 

  d      d ss          s b  w    p    s (s  p  s), u    z  g     s  b   c     su   w  h    h  

c  s      s            d  u b      d    s   s ( . .,      -p        c  pp   ch).  T   ss ss  h  

    c      ss     h   w -d    s        p  s            c p u   g  h  s  p           sh p,   s   ss 

   u   s  ss g  d     MDS p   s.  A s   ss    u   xc  d  g 0.25 sugg s s  h     h gh  -d    s      

p  j c       gh  b       su   b  .   

PERMANOVA (P   u         Mu           A    s s    V     c ) w s us d     ss ss  h  s    s  c   

s g    c  c         u    c   u     s  uc u         ch  u      us  g s    z     s    a priori d     d 

g  up.  Th  PERMANOVA   u     (    h  PERMANOVA+ s   w    p ck g     PR MER V6),   s s  h  

s  u      us   sp  s s                     b  s                  c   s            s s          c  

(ANOVA)  xp          d s g      h  b s s        s  b   c     su   ( .g., B   -Cu   s s         ), 

us  g p   u          h ds (A d  s        ., 2008).(A d  s        ., 2008).     h s s ud ,  h s   u     

w s  pp   d      s      s    s  c     s g    c    d       c s      p    cu         b  , such  s  bu d  c  

   b    ss,     g (  priori d     d) g  ups    s  p  s ( .g., s    z   ).      ss  c ,  h    u     
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p      s   p          g     h        su     squ   s  cc  d  g     h  sp c    d  xp          d s g , 

  c ud  g  pp  p                     c   s  h         x d       d  , c  ss d,      s  d,   d     

      c         s.  A d s   c -b s d ps ud -F s    s  c w s c  cu    d        sh     h    s      g us 

    h  c  s  uc         h  F-s    s  c      u   -  c       ANOVA   d  s.  P-   u s w    subs qu      

 b     d us  g     pp  p      p   u       p  c du         ch     .  F    w  g  h               

  s , p   -w s  c  p   s  s w      s  c  duc  d.  Th  s g    c  c             h  PERMANOVA   u     

w s s      p < 0.05. 

5.3.2.2.3 Cu u        bu d  c -b    ss p    

Cu u       Abu d  c –B    ss p   s (W  w ck, 1993),   s  k  w   s k-d      c  cu   s, w    

us d      su      ss ss wh  h   b   h c c   u     s  xh b   d s g s    d s u b  c        .  Th s  p   s 

c  p     h  cu u       c     bu        sp c  s             bu d  c    d b    ss     h  s    

g  ph (F gu   5-3).     u d s u b d c   u     s (F gu   5-3A),  h  b    ss cu      p c        s  b    

 h   bu d  c  cu        g   s           g h.  Th s p            c s  h  d      c     k-s   c  d 

sp c  s, wh ch   p c       c ud s    g  ,    g-    d   g   s s  h   c     bu   s g    c         

c   u     b    ss bu      usu       ss  u    us.  A   h  s        ,      s      ,  -s   c  d, 

 pp   u  s  c sp c  s w  h sh          sp  s     p  s   ,   d       d            u b  s bu  

c     bu             b    ss (W  w ck, 1993).  W  h s  gh  d s u b  c  (F gu   5-3B), c  p        k-

s   c  d sp c  s       duc d             d,      w  g  h  g p b  w     h   bu d  c    d 

b    ss cu   s.     s    c s s,  h  cu   s       p         c  ss,   d c    g   sh       c   u     

s  uc u     d   d      d s u b  c  (F gu   5-3C).  U d   h gh d s u b  c  (F gu   5-3D),    g   

sp c  s     d sp  c d    d      ,   d  -s   c  d sp c  s d       . Th s   su  s    h gh  bu d  c s 

bu    w         b    ss, w  h  h   bu d  c  cu        g  b     h  b    ss cu          s            

  s    g h (W  w ck, 1993). 

F     c    u  ,  h  DOM NANCE  u c        P      w s us d    c  s  uc  ABC cu   s   d c  cu     

W-s    s  cs,      d          s  g        h  c   u     s cu        sh w     s g s    d s u b  c .  Th  W-

s    s  c     h s   s  c               u     (W ≥ 0)   w  ds   g      (W < 0), w  h  h         sugg s   g 

  d s u b d    s   ss d c  d     . 

 

Figure 5-3.  Hypothetical Abundance-Biomass Comparison (ABC) curves for species biomass and abundance 

showing A) undisturbed, B) moderately disturbed, and C) grossly disturbed conditions (after Warwick 1993). 
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5.3.3 Results and Discussion 

5.3.3.1 Camps Bay Benthic Infauna 

5.3.3.1.1 D    s      d c s   d c   u     d sc  p   s 

A          70 b   h c   c    u     x  w     d       d      10 s  p  s c    c  d     h  C  ps B   

su     s   s,  h s  sp    c  ss s     ph   ,   c ud  g N        (  bb   w   s), M   usc  

(g s   p ds   d b      s), Ech   d       (s   cucu b  s   d s   s   s), C  d     (s   

       s), Ch  d    (s   squ   s), A  h  p d  (  ph p ds,  s p ds   d   u  c  bs),   d A     d  

(s g     d w   s   d p   u  w   s). 

Th    w s       g  b    ss   d Sh      d    s    w      c  d d     h  b u d        h  AMZ (9.8 

± 10.1 g/ 2, 0.6 ± 0.7 Sh      d    s   ), c  p   d     h  P  x     (23.5 ± 27.1 g/ 2, 1.7 ± 0.8)   d 

R      c  z   s (39 ± 24.7 g/ 2, 2.2 ± 0.2) (F gu   5-4). C     s   ,  h       g   u b        x  w s 

  w s     p  x     s   s (10.4 ± 5.6   x ),   c   s  g    AMZ s   s (12.0 ± 8.5   x )   d w s h gh s     

       c  s   s (15.7 ± 2.3). H gh  bu d  c    d   w b    ss  s p  s        h  AMZ    C  ps B   

 s   d c           d s u b d h b    .  B      u   g s      , sh   -    d  pp   u  s  c   x ,  h  h b      s 

 cc  p    d b      ss       g  ,    g  -    d   x . A  h ugh   w   d    s        h  AMZ  s   su     

   d   , h gh      b          h  d       P  x     s   s,   su   d      w s    s  c     s g    c    d       c s, 

w  h      Sh      d    s        h  AMZ b   g s g    c        w    h       h         c  z   .  G     

 h        d   p  c        d u  qu   s  p   s z s (AMZ:   = 2; P  x    :   = 5; R      c :   = 3),  h s  

p      s sh u d b       p    d w  h c u      s    cu        s   ds. 

 

 

Figure 5-4.  Means ± one standard deviation of Average number of Taxa (per m2), abundance (per m2), biomass 

(g/m2) and Diversity for benthic infauna sampled across three zones at the Camps Bay outfall in February 2025, 

including the Allowable Mixing Zone (AMZ), the Proximal zone and the Reference zone. 
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H gh   c    u     bu d  c s w      c  d d     h  AMZ b u d    (s    CB006: 7382 

  d   du  s/ 2)   d w  h    h  P  x     z    (s    CB018: 6636   d   du  s/ 2) (F gu   5-5).  A  CB006, 

 h s w s d      b   xc p         h gh d  s    s    O  g ch     (> 4900   d   du  s/ 2).  P  x     z    

c   u     s w    d       d b     h  p ds,  sp c        ph p ds,   c ud  g h gh  u b  s     h  

  d   c  s p d Eurydice longicornis    CB018 (> 5700   d   du  s/ 2).  B  c     s , R      c  z    

s   s sh w d   d       bu d  c s w  h h gh   b    ss,        c  p s d    N       ,   d    

O  g ch    s. 

O  g ch    s     w   -k  w  p   u    -           x , c p b       h     g               s w  h h gh 

     s      g   c          d   w d ss    d  x g  , c  p   d         s  s      sp c  s (P. M. 

Ch p         ., 1982; L   & Y , 2008; M     s      ., 2008; R sh d & P  d  , 2014). Th    d      c  

c  b   d w  h  h   bs  c       x     s    s   s,    g      d c     c   g c   d s u b  c      h  

b u d        h  C  ps B   AMZ. 

W     qu      su    s c  duc  d    F b u    2025 d d     d   c         d   g   c    d  g    TSS    

    d p h       (         §2.3.2). H w    ,   d           w  x g   s  u       w s   c  d d    s    

AMZ s   s, p    cu         CB006, wh    b      w      x g   s  u       w s 51.5%   d d ss    d 

 x g   w s 4.6  g/L.        s   g  , s d      d    sh ws  h    h s s    (CB006) h s s        h  

c   s s  s d      w  h   C  ps B  ,   k  g      ss   k       b     pp  g/        g   g   c        

 h       s w  h       p    c   s z  (F gu   4-2).  Th s  c  d     s,    h    h       u    d sch  g ,   k    

c     bu  d     h  p                O  g ch    s   d  h  c  cu        ss    s  s        x      h s s   . 

 

Figure 5-5.  Total abundance (no. individuals per m2) (left) and total biomass (g/m2) (right) of major benthic 

infaunal phyla at each site sampled for the Camps Bay outfall. 

 

5.3.3.1.2 B   h c     u   c   u     s  uc u   

A    d        p   ,  h   d sp   s s  p  s b s d    s          s     h      c    u    c   u     

c  p s          w -d    s      sp c  (s  p  s w  h s       c   u     s     c  s     g  h  ), 

p  p   d        c    u     bu d  c  d   ,  s p  s    d    F gu   5-6.  V su    ,  h    w s s    

s p            h  b   h c     u    c   u     s b  w     h  R      c  s   s   d  h s      h  AMZ 

  d P  x     z   s.  Th s p       w s     supp    d b  PERMANOVA   su  s, wh ch sh w d    -

s g    c    d       c s    b   h c c   u     c  p s      b  w    z   s (ps ud -F = 1.4049, p = 
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0.061). M     g  h      h ugh           k   k   h     s s p       ,  h s w s     s    s  c     supp    d 

  d c   u     s w         c  s      . 

Th s     d  gs     c  s s     w  h   su  s       h  2022 C  ps B    u      su     b  CLS, wh ch   s  

 bs    d d s   c  sp c  s c  p s            h   u     ,      bu  d    h gh  bu d  c s    E. 

longicornis   d       s d      g     s z s (0.25–0.425   ) c  p   d      h   s   s (CLS, 2022c).  

 

Figure 5-6.  Non-metric multidimensional scaling (nMDS) for the benthic infaunal communities sampled at the 

Camps Bay outfall in February 2025 based on three zones, including the Allowable Mixing Zone (AMZ), the 

Proximal Zone and the Reference Zone. 

Th  ABC cu        AMZ s   s    C  ps B   sh w d  h    h  b    ss cu    p     d c  s s       b   w 

 h   bu d  c  cu     c  ss   s           g h, w  h     g      W-s    s  c (F gu   5-7).  Th s p      , 

  p c      d s u b d h b    s,   k         c s   h gh-    g                  u  c d b  w     c     

  d s d       b  s       h    h    h   u        s   ,  s  h  AMZ w s ch   c    s d b  c   s   

s d        d d      c  b  O  g ch    s. A   h  p  x     s   ,  h  b    ss cu    p     d  b    

 h   bu d  c  cu          s       s    g h, bu   h          c  ss  g p     sugg s s   d      

d s u b  c , c  s s     w  h  h    w p s      W-s    s  c  bs    d. B  c     s ,     h  R      c  s   s 

 h  b    ss cu           d  b     h   bu d  c  cu     h  ugh u ,  cc  p    d b    s    g   

p s      W-s    s  c,   d c    g u d s u b d   d s  b   h b     c  d     s. 

Sp c  s  ccu u       cu   s w    p     d     s  p  s c    c  d     h  AMZ, P  x       d R      c  

z   s    C  ps B          u    wh  h    h  su     h s  d qu      c p u  d  h    c   b  d    s   .  

Th s  cu   s p     h  cu u        u b        w sp c  s d sc     d  g   s   h     u      s  p   g 

      .  Th  cu      p c     sh ws   s   p         s  p   s   w sp c  s       u d   p d  ,      w d b    

d c   s  g s  p    d      u   p     u  s   w     w sp c  s     d sc     d w  h   c   s d       , 

  d c    g s  u      .  Th  cu   s sh w      c   s       x  w  h   ch  dd        s  p  ; h w    , 

        ch d   c     p     u, sugg s   g  h    h  s  p   g            b    su   c             b   

  p  s    b   h c   c    u    d    s     c  ss     z   s   d  h        s   s sh u d b   dd d    

 ccu        cc u           sp c  s p  s    (F gu   5-8).  
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Reference

CB006

CB015

CB017

CB018

CB019

CB022

CB023

KB001_A

KB001_B

KB001_C

2D Stress: 0,11

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    5: Ecological Effects F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 148 

 

Figure 5-7.  Abundance Biomass Comparison (ABC) curves for the AMZ, Proximal and Reference sites surveyed 

at Camps Bay in February 2025. 

 

Figure 5-8.  Michaelis-Menten species accumulation curves for the AMZ, Proximal and Reference sites collected 

at Camps Bay. 

O      ,  h  c  b             w    h          c  d    s   , h gh  bu d  c ,   d   w b    ss, 

  g  h   w  h        d d  s    s    O  g ch    s   d     duc d p  s  c       h     c    u    

g  ups     h  AMZ s   s, sugg s s  h    h         c   g c   d       c s b  w    s   s    u d  h  

C  ps B    u        d  h s   u  h    w  . H w    ,  h    ck      g   c s d          ch       d 

 h  c u s   s d      p    c   s z , sugg s s  h    h s d s u b  c    k         c s d s u b  c  b   h  

   u      h gh-    g                  u  c d b  w     c       d s d       b  s   ,    h    h   

    c s    w s  w     d sch  g . 

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    5: Ecological Effects F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 149 

5.3.3.2 Hout Bay Benthic Infauna 

5.3.3.2.1 D    s      d c s   d c   u     d sc  p   s 

A          103 b   h c   c    u     x  w     d       d      13 s  p  s c    c  d     h  H u  B   

su     s   s.  Th s  sp   s     ph   ,   c ud  g N        (  bb   w   s), M   usc  (g s   p ds   d 

b      s), Ech   d       (s   cucu b  s   d s   s   s), C  d     (s          s), Ch  d    (s   

squ   s), A  h  p d  (  ph p ds,  s p ds   d   u  c  bs),   d A     d  (s g     d w   s   d 

p   u  w   s).  Th   u b        x ,  bu d  c    d Sh      d    s    w    s    s  c     s          

 h    d     h   u      p p ,     h  b u d        h  AMZ   d     h  R      c  s   s (F gu   5-9).  

B    ss w s h gh       h  P  x     s   , bu   s  h s z    w s   p  s    d b         s  g   s  p  ,  h  

  su   sh u d b       p    d w  h c u    .  Wh    b    ss w s   w       h  R      c  s   s,    w s     

s    s  c     d               h  AMZ   d E d    P p  s   s.  Abu d  c  w s   s    w       h  P  x     

s   ,   k    du      h  p  s  c            s  g     p  c   .  

 

Figure 5-9.  Means ± one standard deviation of Average number of Taxa, abundance, biomass (g/m2) and 

Diversity for benthic infauna sampled across four zones at the Hout Bay outfall in February 2025, including the 

End of the Pipe, Allowable Mixing Zone, the Proximal zone and the Reference zone. 

M c    u     bu d  c s w         b   bu  b   d         pp  g  c  ss       u  z   s (F gu   5-10).  

B    ss      c  d   s       p      ,  p                d    u s   c  d d    HB30, HB16   d HB27, 

     bu  d     h  p  s  c       M sk d c  b Mursia cristiata,   s     sh As     d   sp.   d  h       

p  ugh sh    Bullia laevissima,   sp c      ,        wh ch  ccu      h  s d      su   c     h    h   

b   g   u      u    sp c  s. A        sp c  s,  h     -         ph p d Monocorophium 

acherusicum, w s d   c  d     h    d     h   u      p p  (HB012).  Th s g  b         s    sp c  s  s 

k  w        s        c       w d     g     s        s   d     c  s  uc   g    g    bu  c  sp cu us U-

sh p d  ub s (M  d      ., 2011).  M. acherusicum w s   s    c  d d     h         c  s    CP001, 

h w    , sugg s   g   s p  s  c   s u   k       b     k d     h   u     . 
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Figure 5-10.  Total abundance (no. individuals per m2) (left) and total biomass (g/m2) (right) of major benthic 

infaunal phyla at each site sampled for the Hout Bay outfall. 

5.3.3.2.2 B   h c     u   c   u     s  uc u   

V su    ,  h    w s s    s p            h  b   h c     u    c   u     s     h  C     sh F c     

R      c  s   , CF001,               h   H u  B   s   s , w  h  h   xc p             u      s        h  

b u d        h  AMZ (HB015) (F gu   5-11).  Th s p      /s p         s   k    b s d      c     ,  s 

s  p  s   c   d        ch   h   g  up d c  s     g  h  ,   c ud  g  h  Ch p   ’s P  k 

R      c  s   s, sugg s   g    u     b    c      b      c us  g s  gh                h  c   u     

s  uc u  .  Th s  d       c s w        s    s  c     s g    c    (PERMANOVA: ps ud -F = 1.6708, p = 

0.072). 

 

Figure 5-11.  Non-metric multidimensional scaling (nMDS) for the benthic infaunal communities sampled at the 

Hout Bay outfall in February 2025 based on four site zones, including the End of the Pipe, Allowable Mixing Zone, 

the Proximal zone and the Reference zone. 
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Th  b    ss cu        h  ABC cu   s         H u  B   z   s c  s s       p     d  b     h  

 bu d  c  cu     c  ss   s           g h, w  h p s      W-s    s  cs   c  d d         z   s,   d c    g 

u d s u b d   d s  b   h b     c  d     s  c  ss     s   s (F gu   5-12).  Th s     d  gs    g  w  h b  h 

 h  u            d  u                s s, wh ch sugg s   h    h  H u  B    u      h s    d   c  b   

    c s     h   c   g c   h    h    b   h c     u    c   u     s su   u d  g  h   u     . 

Sp c  s  ccu u       cu   s      h  E d    P p , AMZ,   d R      c  z   s        d   s               

  c   s       x       h  AMZ   d        c  s   s, wh    s  h  E d    P p  z    sh w d        

g  du     c   s  (F gu   5-8).  Th         c  z    h d  h  g     s   u b      s  p  s c    c  d, 

w  h  h  cu              ch  g   p     u   d   d c    g  h     c   d    s    w s       u    c p u  d. 

B  c     s ,  h  AMZ   d E d    P p  s   s d d      pp   ch   c     p     u, sugg s   g  h    h  

s  p   g        w s   su   c             b     p  s    b   h c   c    u    d    s        h s  z   s, 

s            su  s      C  ps B  .  A p     u w u d   k    b   ch    d w  h  h   dd          h       

  u   u  h   s  p  s p   z   . 

O      ,    H u  B  ,  h    w s       d  c        h  b   h c     u    sp c  s d    s       c   u     

c  p s         sugg s   h    h  d sch  g        h   u       s h    g      c   g c     p c s     h  

h    h     h  b   h c  c s s    w  h            h  AMZ.   

 

Figure 5-12.  Abundance Biomass Comparison (ABC) curves for species biomass and abundance for the End of 

Pipe, AMZ, Proximal and Reference sites surveyed at Hout Bay in February 2025. 
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Figure 5-13.  Michaelis-Menten species accumulation curve for the End of Pipe, AMZ and Reference sites 

collected at Hout Bay.  The Proximal zone is not plotted here as there is only data for one site. 

 

5.3.3.3 Green Point Benthic Infauna 

5.3.3.3.1 D    s      d c s   d c   u     d sc  p   s 

A          54 b   h c   c    u     x  w     d       d      s x s  p  s c    c  d     h  G     P     

su     s   s.  Th s  sp   s     ph   ,   c ud  g N        (  bb   w   s), M   usc  (g s   p ds   d 

b      s), Ech   d       (s   cucu b  s   d s   s   s), C  d     (s          s), Ch  d    (s   

squ   s), A  h  p d  (  ph p ds,  s p ds   d   u  c  bs),   d A     d  (s g     d w   s   d 

p   u  w   s).      s     w   h   h  , du      h   bu d  c       ck       h b    s    T b   B  ,    

w s      p ss b      c    c  s d      s  p  s       h    s   s     h    s      h   u      –             

C p  T w  H  b u    d  h           c  s   s    u d R bb    s   d. 

N        h           s b  w    c   u     d sc  p   s w    s    s  c     d        , h w     s    

p      s w       d        h  d   .  Th   u b        x ,   d Sh      d    s    w      w       h  s   s 

   T b   B       h    s      h   u      (9.3 ± 4   x , 1.2 ± 0.3 Sh      d    s   ) c  p   d     h  

R      c  z    (15.3 ± 3.1   x , 2.3 ± 0.3) (F gu   5-14).  H w    ,  h s  s   k    du     d       c s    

              c  d     s,  s  h         c  s   s w    c    c  d      R bb    s   d, wh ch 

 xp     c  d          c    g  ph c   c  d     s c  p   d     h                    h  h  b u . 

C  s qu     ,  h         c  s   s     b       su   b        ss ss  g     ds              h    h       

d   c  c  p   s       bs  u      u s. 

Th   bu d  c    d b    ss w              b      s   s    T b   B       h    s      h   u      (382 

   2018   d   du  s/ 2), c  p   d     h  R      c  s   s (872    1290   d   du  s/ 2) (F gu   5-15).  

H w    ,  h s     g          pp d w  h      j   d       c s d   c  d  p          h         d 

 bu d  c     s    GP020   d b    ss    GP028.  Th          s du     h gh  bu d  c s     h  

p   ch     Caulleriella acicula (1636   d   du  s/ 2), wh     h         w s du      h  p  s  c      h  

   g   p  ugh sh    Bullia digitalis (54.3 g/ 2). 
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Figure 5-14.  Means ± one standard deviation of Average number of Taxa, abundance, Diversity and biomass 

(g/m2) for benthic infauna sampled across two zones at the Green Point outfall in February 2025, including the 

sites in Table Bay to the east of the outfall and the Reference zone. 

 

Figure 5-15.  Total abundance (no. individuals per m2) (top) and total biomass (g/m2) (bottom) of major benthic 

infaunal phyla at Table Bay and Green Point  reference sites sampled. 

 

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    5: Ecological Effects F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 154 

5.3.3.3.2 B   h c     u   c   u     s  uc u   

V su    ,  h     pp   s    b  s p        b  w     h  b   h c     u    c   u     s     h  R      c  

  d P  x     s   s, bu   h s w s     s    s  c     s g    c    (PERMANOVA: ps ud -F = 1.3398, p = 0.074) 

(F gu   5-16).      s   k     h    h s  s du       w  u b      s  p     p  c   s, c us  g  h  d           

b  s    s  c       bus .  N     h   ss, s  gh  d       c s    c   u     s b  w     h  P  x     s   s 

c    c  d       h  h  b u    u h   d  h  R      c s s   s    R bb    s   d      xp c  d du     

 h   xp su      d                       c  d     s. 

 

Figure 5-16.  Non-metric multidimensional scaling (nMDS) for the benthic infaunal communities sampled at the 

Green Point outfall in February 2025 based on two zones: the sites in Table Bay to the east of the outfall and the 

Reference zone. 

Th  ABC cu   s     G     P     sh w d  h    h  b    ss cu    c  s s       p     d  b     h  

 bu d  c  cu     c  ss   s           g h, w  h   p s      W-s    s  c   c  d d     h  s   s     h    s  

    h   u        d  h s      h  R      c      . Th s      s w    c  s     g  h    h    h s     H u  

B  ,   d c    c  s       uch  g     h  p  x     s   s, sugg s   g s    s  gh  d s u b  c      h s z    

(F gu   5-17).  Th s  s   k    du      h  p  x          h s  s   s     h  B  ck   d D  p R    s   d  h  P    

   C p  T w     h    h   du      h    p  x          h  G     P      u     . 

O      ,  h  d    c    c  d du   g  h  b   h c     u    su        G     P           su   c            w 

    c  c us           c s     h   c   g c     p c s     h  d sch  g        h   u     .  Ep   u    

c   u     s w    su     d us  g   d  p c         G     P        c  p  s         h    ck    

    u   d        h  b u d        h  AMZ.  R su  s       h s su     c   b    u d    §5.4.2. 

Site Zone

Reference

Table Bay

GP020

GP028

GP029

RI001_A

RI001_B

RI001_C

2D Stress: 0,01
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Figure 5-17.  Abundance Biomass Comparison (ABC) curves for the Reference and Table Bay sites surveyed for 

the Green Point outfall in February 2025. 

5.4  Benthic Epifauna monitoring: Drop Camera surveys 

A   h  C  ps B     d G     P      u               g s   s b   h c     u   s  p   g w s 

u succ ss u  du      h  p  s  c       ck           h s      s.  F    h s    s  ,  h           g s     g  

w s ch  g d     h s  s   s,   d   d  p c      su     w s   p    d. 

5.4.1 Methods 

5.4.1.1 Drop camera 

H  d b      b   h c  p   u   c   u     s w    s  p  d us  g   d  p c      s s   .  Th s 

  c ud d   G P   H    7 c        d wh      gh     ch   u   d w  h     s      ss-s             d 

s        c  d   d   (F gu   5-18).  Th       ,   c    w   d       h  s       , p    d s     c  d  g 

     k  w         d   c  ds   s   d  d s d     d       w.  Th  s s    w s   w   d    s          h  

s        10     s     g       s c       ch s      d     w d      s          w s c  ds       b   c     

  cus.  S      d  s w    p  c ss d      s    s us  g D V  c  R s       d  h        s d us  g 

ph   g  ph c      s s s   w   , T   s c  M  su  .  O g   s s w     d       d    sp c  s   d 

ps ud -sp c  s       w  h              d g  d us d    c  cu          c          ch sp c  s.  H gh   

  d   g  ups w           d   d us d      h       s s, b c us   h     s h gh   c    d  c     c    c  

 d      c          u c       g  up      . 

Th  d  p c      w s u  b         d   ck     h  P  x     s   s GP021   d GP042    G     P    ,   d 

 h  C  ps B          c  s    KB001C,   d  s     su    h   w     xc ud d       h       s s (F gu   

5-19). 
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S   s w    d s g    d       h       w  g z   s: AMZ, P  x     z   ,   d R      c  z    (F gu   

5-20.).  A   h  C  ps B    u       h    s   s w    s  p  d     h  AMZ,  h        h  P  x     z   , 

  d  w  w    s  p  d     h  R      c  z       K  b  k  b  g.  F    h  G     P      u       h    

s   s w    s  p  d     h  AMZ,          h  P  x     z   ,   d  h    s  p  s w      k       h  

R      c  z       R bb    s   d.  

 
Figure 5-18. Sampling team deploying the Drop camera frame off Green Point (left) and examples of still images 

extracted from the video footage (right). 

 
Figure 5-19. Comparisons of samples with no reef/rock, only unconsolidated sediment (top) and examples of 

stills of rocky reef substrate (bottom). 
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Figure 5-20. Drop camera survey sites for ecological effects monitoring. 

5.4.1.2 Statistical analysis 

Th  d          ch  u      w         s d   d p  d     .  E ch s    h d        g s     wh ch sp c  s 

g  u dc     w s      g d.  D    w         s d us  g P      6   d P        +.  D sc  p     

s    s  cs    Sp c  s R ch  ss, Abu d  c  (g  u dc    ), E     ss,   d Sh      D    s         cs 

w    c  cu    d   d   du          h   h    z   s (AMZ, P  x    , R      c ).  Th  d    w    4 h      

    s     d  s  s s   d  d      c   g c   d   ,  s  h s     s          c p s w  h  x           b     .  

N  -     c  u   d    s      sc    g p   s ( MDS) w    c     d      su   s  s         b     ,   d   

PERMANOVA   s  w s  u       s      s g    c    d       c s    c   u     c  p s     .  
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5.4.2 Results and Discussion: Drop Camera 

5.4.2.1 Green Point Benthic Epifauna 

A          56   x  w     d       d      11 s   s      h  G     P     su     wh ch sp    c  ss 9 ph   , 

  c ud  g A     d  (s g     d w   s), B   z  , Ch  d    ( sc d   s   d c us  c   s) C  d     

(s          s, c    s, s     s), Ech   d       (s  s   s, s   cucu b  s, b      s   s, s   u ch  s), 

M   usc  (s    s   d b      s), P        (s   sp  g s), A g   (  d, g    ,   d b  w ),   d O h   

(T b   5-2).  Th  c   g       k d ‘O h  ’    T b   5-2   c ud s wh  k  ggs,   s   p g, ch    s,    p  s, 

  d u k  w    c us   g   g   s s.  P        w s  h    s  d    s  g  up. 

Ac  ss  h  AMZ, P  x       d R      c  s   s,   sp c      ,  h       g   u b        x  (21.0 ± 7.0, 

21.0 ± 3.3   d 23.0 ± 2.6), Abu d  c  (133 ± 10.6, 139 ± 26.2,   d 126 ±7.2), E     ss (58.5% ± 3.6 %, 

58.6 % ± 5.8 %,   d 58.4 % ± 5.4 %),   d Sh      D    s    (1.76 ± 0.24, 1.78 ± 0.25,   d 1.83 ± 0.23) 

w    h gh   s               z   s (F gu   5-21.).  Th       b          h s    d c s w s   s  c  p   b   

b  w     h  z   s.  N        h  z   s w    s g    c      d                ch   h   sugg s   g 

  p c      h   u           ck        p   u    s     s g    c   . 

Table 5-2. Taxonomic groups used in benthic epifauna assessment and the number of species/pseudo species 

that contributed to those groups at Green Point 

Phyla Analysis Group No species 

Algae Algae 6 

Annelida Worm 3 

Bryozoa Bryozoa 3 

Chordata Ascidian 5 

Crustacean 1 

Cnidaria Anemone 3 

Coral 7 

Seafan 2 

Echinodermata Echinoderm 9 

Mollusca Mollusc 2 

Porifera Sponge 10 

 Other Other 5 

 

A sp c  s  ccu u       cu     s us d    ch ck wh  h   su   c     s  p   g w s c  duc  d    

   s   b   c      h  sp c  s p  s              .  Th s  cu   s p     h  cu u        u b        w 

sp c  s d sc     d  g   s   h     u      s  p   g       .  Th  cu      p c     sh ws   s   p         

s  p   s   w sp c  s       u d   p d  ,      w d b    d c   s  g s  p    d      u   p     u  s 

  w     w sp c  s     d sc     d w  h   c   s d       ,   d c    g s  u      . A sp c  s 

 ccu u       cu    w s ch ck d      h   h    z   s   d sh ws  h   su   c     s  p   g w s 

c  duc  d    G     P         u   h s       s s,  s      h    g  phs        w  ds   p     u (F gu   

5-22.).   

G     P     s   s w    d       d b    g     d  ch   d   s, w  h c  s s      pp     c s      

sp  g s, B   z     d c  d w     c    s.  Th       g  c             s   s s  p  d w s s      ,    g  g 
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b  w    10   d 20 c ² (F gu   5-23.).  O   P  x     s    (GP022)   d     R      c  s    (R 001A) 

h d   h gh        g  c    , du      h  h gh  u b  s    M   uscs p  s   .     b  h c s s,  h s w s 

du      h  d  p c         d  g      b d    S u h A   c     bb d  uss  , Aulacomya atra, wh    

  u    c      s h gh           g  du      h  c us    d    u       h s    g   s s.  R      c  s   s 

h d   w   c         ch   d   s   d h gh   c        sp  g s  h    h  P  x     s   s, wh ch h d 

h gh   c        B   z   (F gu   5-23.).   

 

 

Figure 5-21. Means ± one standard deviation of Average number of Taxa, Abundance, Evenness and Diversity 

for benthic epifauna sampled across three zones at the Green Point outfall in February 2025, including the Mixing 

Zone, Proximal zone, and the Reference zone. 

AMZ P  x     R      c  

AMZ P  x     R      c  

AMZ P  x     R      c  

AMZ P  x     R      c  
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Figure 5-22. Species accumulation curve for the Mixing Zone, Proximal zone, and the Reference zone samples 

collected at Green Point in February 2025. 

 

Figure 5-23. Average groundcover (per cm2) of major benthic epifauna phyla at each site sampled in February 

2025 based on three site zones, Allowable Mixing Zone, Proximal zone, and the Reference zone. 
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Figure 5-24. Dense beds of the South African ribbed mussel, Aulacomya atra, found in GP022 and RI001A, which 

account for the higher-than-average abundance of molluscs in Figure 5-23. 

 

A    d        p    sh w  g s          s     p   u    c   u     c  p s        d  bu d  c  d sp   s 

 h          c  s   s  pp       b       s            ch   h    h       h  P  x       d AMZ s   s,  s 

 h   c us    c  s        ch   h   (F gu   5-25.). A  h ugh  h s p       w s p         supp    d 

s    s  c     b  PERMANOVA   su  s, wh ch sh w d s g    c    d       c s     p   u    c   u     s 

(ps ud -F = 2.2518, p = 0.025), p   w s  c  p   s  s, sh w d    s g    c    d       c s b  w        

z    p     gs (AMZ- R      c s   = 1.667, p = 0.100; AMZ -P  x       = 1.219, p = 0.215; P  x    -

R      c    = 1.6924, p = 0.098). B c us   h  p   w s  c  p   s  s         s g    c   ,  h  

PERMANOVA   su  s sh u d b        d w  h c u    . Th s     s  h    h  d       c s b  w     h  

c   u     s w s     subs           ugh    b  s    s  c     s g    c      d c   u     s      h d 

   u                d                s     su       h   u     s. 
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Figure 5-25. Non-metric multidimensional scaling (nMDS) for the benthic epifaunal communities sampled at the 

Green Point outfall in February 2025 based on three site zones, Allowable Mixing Zone, Proximal zone and the 

Reference zone. 

 

5.4.2.2 Camps Bay Benthic Epifauna 

A          50   x  w     d       d      8 s   s s  p  d    C  ps B   wh ch sp   10 ph   ,   c ud  g 

A     d  (s g     d w   s), B   z  , Ch  d    ( sc d   s   d c us  c   s) C  d     (s   

       s   d c    s), Ech   d       (s  s   s, s   cucu b  s, b      s   s, s   u ch  s), M   usc  

(s    s   d b      s), P        (s   sp  g s), A g   (  d, g    ,   d b  w ),   d O h   (T b   5-3). 

Th  c   g       k d ‘O h  ’    T b   5-3   c ud d wh  k  ggs   d ch    s. 

Th       g   u b        x ,  bu d  c ,       ss,   d Sh      d    s    w    s        c  ss     

 h    z   s,    h ugh p  x     s   s  xh b   d s  gh      w        g   u b        x ,       ss   d 

D    s   ,   d s   wh   h gh        g   bu d  c  (F gu   5-26.).  N        h s  d       c s w    

s    s  c     s g    c   , h w    .  Th       b          h s  s    s  cs w s   s  c  p   b   b  w     h  

s   s.   

Table 5-3. Taxonomic groups used in benthic epifauna assessment and the number of species/pseudo species 

that contributed to those groups at Camps Bay. 

Phyla Analysis Group No species 

Algae Algae 11 

Annelida Worm 2 

Bryazoa Bryazoa 3 

Chordata 

 

Ascidian 4 

Crustacean 2 

Cnidaria Anemone 1 

Coral 4 

Echinodermata Echinoderm 4 

SiteZone
AMZ

Proximal

Reference

GP013

GP014

GP022

GP023

GP024

GP025

GP026

RI01A

RI01B
RI01C

2D Stress: 0,16
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Phyla Analysis Group No species 

Mollusca Mollusc 2 

Porifera Sponge 14 

 Other Other 2 

 

 

Figure 5-26. Means ± one standard deviation of Average number of Taxa, Abundance, Evenness and Diversity 

for benthic epifauna sampled across three zones at the Camps Bay outfall in February 2025, including the 

Allowable Mixing Zone, the Proximal zone and the Reference zone. 

Sp c  s  ccu u       cu   s w    us d    ch ck wh  h   su   c     s  p   g h d b    c  duc  d 

      s   b   c      h  sp c  s p  s         ch     .  Th s  cu   s w     ss ss d      h   h    

z   s   d sugg s   h   su   c     s  p   g w s c  duc  d    C  ps B       u   h s       s s 

(F gu   5-27.).     sh ws  h   sp c  s  ccu u    d s  gh      s        h  R      c  z    wh   

c  p   d     h   w    p c  z   s.  Th s  s    k d    h gh   Sh      d    s        h s z   , wh ch  s 

   d        h  D    s    H’(  g ) p       F gu   5-26. 

Th       g  c      ccup  d b    ch ph  u       ch s     s sh w     F gu   5-28. Ep   u    

c   u     s    C  ps B   w    d       d b      uscs   d   g  .  Th  P  x     z      s  h d 

h gh   c         ch   d   s     w  s   s,   d        s        s   .  Th    w s h gh      b         

g  u d c     w  h    h  P  x     z   , wh ch w s d      b   h  p  s  c      uss   b ds    CB022 

  d CB020.   
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Figure 5-27. Species accumulation curves for the AMZ (purple), Proximal (orange), and Reference (green) zone 

samples collected at Camps Bay in February 2025 

Th    d        p    sh w  g s          s    b   h c  p   u    c   u     c  p s        d  bu d  c  

sugg s s  h    h     s s  gh  c us     g w  h   z   s, bu     s    g d ss          s b  w    z   s (F gu   

5-29.).  Th s p       w s supp    d b  PERMANOVA   su  s, wh ch sh w d   w-  g   ud , bu  

s    s  c     s g    c    d       c s     p   u    c   u     s (ps ud -F = 2.2518, p = 0.02).  P   w s  

c  p   s  s, h w    , sh w d    s g    c    d       c s b  w        z    p     gs (AMZ- 

R      c s   =1.6669, p = 0.099; AMZ -P  x       = 1.2188, p = 0.188; P  x    -R      c    = 1.6924, p 

= 0.113).  Th s   k s s  s      b   h c  p   u  , wh ch       s    c  p  s d    s ss    sp c  s  h   

b   dc s  sp w ,  h           b   g   x     b  d s   bu  d         g      s b  cu     s   d w    

 c    .   

 

Figure 5-28. Average groundcover (per cm2) of major benthic epifauna phyla at each site at Camps Bay 

sampled in February 2025 based on three site zones, Allowable Mixing Zone, Proximal zone and the Reference 

zone. 
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Figure 5-29. Non-metric multidimensional scaling (nMDS) for the benthic epifaunal communities sampled at the 

Camps Bay outfall in February 2025 based on three site zones, Allowable Mixing Zone, Proximal zone and the 

Reference zone. 

5.5 Benthic Epifauna monitoring: Reef Surveys 

5.5.1 General overview 

A   ss        u c            u      b           g p  g       s    d            w s  w     

d sch  g   s s g    c        d   g          p c   g     h   c   g      h    c     g             

  d/    s p s  g     sk     h  h    h    hu   s  h   us   h    c     g             (CS R, 2017 ).(CS R, 

2017 ). Th s  s   c    c    bj c         h  2024 R c     g E           M        g P  g        d  s 

p        h s p  g     ,     p   u        su     w s u d    k          u     h   c   g c   

c  d              c   u     s   d    d   c      p             c s      bu  b       h         

w s  w      u     s. 

Th  su       cus d    k   sp c  s    c     c    c  c    such  s W s  C  s    ck   bs    (Jasus 

lalandii, h                d     s   ck   bs   ),  b     ,    k  uk     d     - ss c    d   sh 

c   u     s.  Th s  sp c  s w    s   c  d  s   ck   bs    p pu      s     c     c       xp     d 

sp c  s (DFFE, 2020)  h       h gh   s  s         h b     d g  d        d p   u     wh        -

 ss c    d   sh c   u     s p    d    s gh s      b   d    c   g c       g      c  ss  u   p      ph c 

     s. 

5.5.1.1 West coast rock lobster 

R ck   bs     s   c g  s d  s   s  s      b    d c     du       s   d-   ph c      , h b     sp c   c    

  d  u     b                       s   ss  s.    s      h s          s   c ud  g s  w g  w h     s, c  p  x 

p   k    c        ph s    d       c          s  uc u  s ( .g., c   s)     sh        k     h gh   

  sp  s       w     qu       ssu s ( .g., h          s,   x  s, h p x  ),    p    u     uc u     s   d 

h b       d   c     .  Th s  sp c  s p      p                h    gu          p    p pu      s ( .g., 

s   u ch  s)   d     p        h gh      ph c       (  d  ) p  d    s ( .g., sh  ks,    s).  Ch  g s    
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  ck   bs    p pu      s c    h           gg      ph c c sc d s  h          h  b   d    c s s    

 u c      g (M      d      ., 2001; M      d & B   ch, 2000).  

D sp    c  s               s,   ck   bs    s  cks        s        d p    d du     h s    c   

     xp            d   g   g     g   h    s   g ( . ., p  ch  g) (DFFE, 2020). Wh      ck   bs    

s  c u    s h    b     s  b  sh d     g  h  W s  C  s ,  h        c c  h s b    qu s     d 

(C          M      S ud  s, 2001).  

5.5.1.2 Reef-associated fish communities 

F sh c   u     s w    su     d c  cu        du      h     c   g c     d d  g  s  c    u .  F sh 

sp c  s  ccup    b   d    g        ph c      s,      h  b     s c         g   g   g  w h     p x 

p  d    s  h   s  uc u           d w bs.  Th      b        d ph s    g c   s  s          k   h   

    c             d c    s     c s s    s   ss, w  h s g s such  s     d  c  b h    u s    g    d   g  

         k d    p   u          s.  Add         , c     c        p       sp c  s ( .g., C p  s  b     

/       sh)      c   s   c   s     hu    h    h   sks  h  ugh  h  b   ccu u          p   u    s.  As 

such, sh   s      sh d    s   ,  bu d  c    d c   u     s  uc u   p    d  c  p            s gh s    

 h s  d     d        ck   bs    d   , c p u   g b  h b   h c   d p   g c  c s s      sp  s s.  

5.5.2 Methods 

5.5.2.1 Dive survey  

Du   g F b u    2025, u d  w       su   c  sus (UVC) su    s w    c  duc  d    c    c  d       

c     c        d  c   g c       p         d c     sp c  s (  ck   bs   ,  b     ,    k  uk  , k  p, 

s   u ch  s   d   sh sp c  s)    d s g    d CCT         u      s   s.  T   s   s w    su     d ( h    

       c  s   s   d s x AMZ s   s) w  h   u      s c s p   s    (F gu   5-30   d F gu   5-31). 

Th        s c  s   s w    p s      d     h  b u d        h  AMZ     h  C  ps B     d G     P     

 u     s (F gu   5).  Tw         c  s   s  u s d   h  AMZ w    s  p  d       ch   g    (F gu   5).  Th  

H u  B    u      w s     su     d b c us   h  s  d  subs        d g       d p h (>30  )         

c  duc    h b           s      h     g   sp c  s,   d b   h c     u            g  s    g       

       c  (         §5.3).  A    ch s   ,  w  SCUBA d    s   d p  d      su     d  w  10       s c s 

(  u           p   s   ) (F gu   5-31).  D    w      c  d d    p     d w    p     d   sh   s   d 

c p u  d d g       b   h  d         w  h       w  k      ch d    g d  . 

Du   g   ch     h      s c s,  h   u b  s      ck   bs   ,  b     ,   d    k  uk   w  h              

0.5         h   s d       ch     s c  w      c  d d.  Th    ck   bs      d  b      w     u  h   

d s   gu sh d b   h   u b        d   du  s  s      d  s b   g  b       b   w   g  -h    s  s z , 

wh ch  s 80    c   p c     g h       ck   bs      d 114         u  sh    d             b     .  

Th s d s   c     w s       d         k  uk    s ju      s       u d p             h  sh    w          d   

z   .      dd     ,  h  w     d p h, w        p    u  , h b     s  uc u   (    , b u d  s   d/   

s  d),   d  bu d  c     u ch  s   d k  p     ds p  s    w      c  d d.  Th  u ch     d k  p 

 bu d  c  w      c  d d  cc  d  g           g sc       0–3 (T b   5-4).  A          40 SCUBA 

    s c s w    c  p    d       w  d  s.  A   h   u      d      ch     s c   h  d     w u d sp  d 

up           u    d        g   d c u    g   sh   d c  ss     g   ch   d   du        s z  c  ss s. 
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Figure 5-30.  Epifaunal dive survey sites for ecological effects monitoring. 

 
Figure 5-31.  Underwater visual census survey procedure for each diving pair at site.  Yellow balloon is 

representative of the surface marker buoy. 
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Table 5-4.  The categorical scoring system used in the SCUBA surveys to represent the estimated number of 

urchins and kelp fronds found within a 1 m2 area. 

Score Number of individuals 

Urchins (m-2) Kelp (m-2) 

0 0 0 

1 1–9 1–2 

2 10–50 3–5 

3 > 50 > 5 

 

5.5.2.2 Statistical analysis 

Du      h        d d   s    b     d       h      s c  su    s,      s s w      s   c  d    d sc  p     

s    s  cs.  T     c u  s     bs    d sp c  s w     gg  g   d       ch s        ss ss b   d     ds    

sp c  s d s   bu    . Add         , sp c  s  bu d  c  w s     u   d                c   g   c   k  p 

  d u ch   d  s    sc   s (T b   5-4)     d       p          c   g c    ss c      s. 

M    sp c  s d  s    s (p   10  2) w    c  cu    d   d c  p   d  c  ss s   s (g  up d b    g   ).  

B   g  phs w    us d      su   s   h s       d  s    s               g    w  h       b  s   d c    g 

± s   d  d       (SE). A    k d K usk  -W    s (   -p        c)   s  w s p       d    d             

s g    c    d       c s w  h     g   s. 

N   u              p        c s    s  c     s s ( .g.,   g  ss   , ANOVA) w     pp   d,  s s  p   s z s 

w        s         h p  h s s   s   g.  F  d  gs    ,  h       ,      p    d d sc  p      ,   cus  g    

 bs    b   sp        d d  s   -d p  d    p      s    sp c  s  bu d  c . 

5.5.3 Results and Discussion 

A          40     s c s (c      g 400  2         h b    ) w    su     d  c  ss  h  C  ps B     d 

G     P      u        g   s    F b u    2025. 

5.5.3.1 Reef epifauna observations 

5.5.3.1.1 R ck   bs    

A          109   ck   bs   s w      c  d d  c  ss         s c s, wh        b      (Haliotis midae)    

   k  uk   (Turbo sarmaticus) w     bs    d.  Th   bs  c      h s  sp c  s  s   k         bu  b      

 h    c  p  c b h    u , p  ch  d s   bu       d p       c      sh    w          d   h b    s b    d 

 h  su     d d p h    g  (20–30  ) (B   ch      ., 2017).  Abu d  c       ck   bs    w s     b   

h gh      C  ps B   (  = 93) c  p   d    G     P     (  = 16),  cc u    g     85%          

 bs        s (T b   5-5). 

Table 5-5.  Summary of total observations of rock lobster, abalone and alikreukel from Camps Bay and Green 

Point dive survey data collected in February 2025. 

Region/Status Rock Lobster Abalone Alikreukel 

Camps Bay 93 0 0 

AMZ 51 0 0 

Reference 42 0 0 
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Region/Status Rock Lobster Abalone Alikreukel 

Green Point 16 0 0 

AMZ 14 0 0 

Reference 2 0 0 

Grand Total 109 0 0 

 

A  b  h   g   s,   ck   bs    c u  s w       g       h gh       h  AMZ s   s c  p   d           c  

s   s; h w    ,  h s  d       c s         s    s  c     s g    c      d         (H10 = 13.07, p = 0.22) (F gu   

5-32   d T b   5-5).  Th  h gh s   bu d  c    c  d d    C  ps B   w s AMZ s    CB004   d    

G     P     s    GP014 (F gu   5-32).  G     P     s   s g          xh b   d   w        g  g b   

 bu d  c s (F gu   5-32   d T b   5-5).  Du      h  s     s  p   s z s   d d sc  p          s s, 

 h s  p      s sh u d b       p    d w  h c u    . 

 

Figure 5-32.  Rock lobster density per m2 (+SE) on the seafloor for the Allowed Mixing Zone (AMZ) and Reference 

sites off Camps Bay and Green Point. 

Th   bs    d d sp           ck   bs    p pu      s b  w    C  ps B     d G     P         b  

s    g      k d    d       c s         h b     (F gu   5-33).  C  ps B    u      s   s     ch   c    s d 

b  c  p  x, h     g   us               s w  h      c    c s,     h  gs   d sh     s wh ch     

p       d h b    s      ck   bs    (F gu   5-33).  C     s   g  ,      s  uc u  s    G     P         

d       d b    w          dg s w  h               b   sh     ,        g              su   b   c  d     s 

      bs     ccup  c  (F gu   5-33).  Th s p        s c  s s     w  h  h   s  b  sh d k  w  dg   h   

  ck   bs     xh b  s s    g h b     sp c   c   , p        g s  uc u      c  p  x                 s  h   

p    d     ug       p  d        d   c       s  h         h s     b h    u s such  s   u    g   d 

b   d  g (C ckc          ., 2000; Hu ch  gs      ., 2024; M      d & B   ch, 2000). 

Th    w           ck   bs    d  s    s   c  d d du   g  h  su        g  w  h           ss ss    s 

  d c    g  h    h s  p pu      s             c    ps d s    , w  h b    ss      s  s      d      ss 

 h   5%    p  s     h s    c        s (F gu   5-32   d F gu   5-34).  Th s     d  gs       p  s            

 h    g      d  u  h     ph s s   h  h       d p    d s   us     h s  sp c  s (F gu   5-34) (DFFE, 

2023; Hu ch  gs      ., 2024). M   g         su  s   c ud  g   s   c  d c     c      gh s, qu   s, 

  d M      P    c  d A   s (MPAs   d      k  z   s)        p  c . H w    ,  h  p  s s   c     
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    g   h    s   g c     u s    c  p    s  p pu         c      (B     & R     k  s, 2013; DFFE, 2020; 

Hu ch  gs      ., 2024; Ok s      ., 2018).     h s    su  s,     s   p          c  s d    h  c         u  c  

   h b     c  p  x            p     g  h  d s   bu     p      s     h   bs    d   ck   bs    

c   u     s. 

 

Figure 5-33.  Reef profiles from Camps Bay and Green Point sampling sites displaying the high ridge presence 

versus low profile reef habitats. 

 

 

Figure 5-34.  Mean rock lobster (RL) density per m2 (± SE) on the seafloor from surveys conducted for Table 

Mountain National Park (TMNP) marine invertebrate surveys displayed in dark blue (Hutchings et al., 2024) with 

the mean densities per m2 collected in this epifauna reef survey for regional context.  Mean rock lobster (RL) 

density per m2 (± SE) on the seafloor from surveys conducted for Table Mountain National Park (TMNP) marine 

invertebrate surveys displayed in dark blue (Hutchings et al., 2024) with the mean densities per m2 collected in 

this epifauna reef survey for regional context. 
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5.5.4 Fish assemblages 

V su    ss ss    s        - ss c    d   sh c   u     s w    c  duc  d du   g  h  F b u    2025 

     d    su    s    c  p       c  cu       p   u     bs        s.  R      sh     c  s d   d 

   u b    c   g c     d c    s du      h       ph c d    s   ,   b     ,   d   sp  s     ss    

              ch  g .  V        s    sp c  s c  p s     ,  bu d  c ,   d s z -c  ss d s   bu     

c          h b     d g  d         b   d    c s s    sh   s, p    cu             s subj c     

   h  p g   c p  ssu  s such  s w s  w      u     s. 

A          171 C p  s  b     (  s  k  w   s h         s  b    , Pachymetopon blochii)   d  w  

k  p  sh (C    d   spp.) w      c  d d  c  ss  h  400  -2         h b     su     d (40     s c s 

sp     g 10       h  s       ).  Obs    d   sh w    c   g   s d      s z  c  ss s    p    d    s gh s 

     p pu       s  uc u     d p         h b     us  (T b   5-6).  C p  s  b         g d  s  h  

d        sp c  s     h s  sub  d        c   u     s, wh      h   sp c  s, such  s k  p  sh (C    d   

spp.),   p c      ss c    d w  h        d      sh    w sub  d   h b    s,   d      h       ,   ss 

   qu       bs    d    d  p   sub  d       s h  c   h         w  u b  s.  

Th  d s   bu        s  b     sh w d   g        d z     d       c s wh      s    d   du  s    C  ps 

B   w     bs    d     h         c  s   s (  = 140    144 C  ps B    bs        s), wh        

  d   du  s w     bs    d     h  AMZ s   s    G     P     (  = 27    27 G     P      bs        s) 

(T b   5-6).  Th     g s  s z  c  ss (21–30 c ) w s          c u     d.  Th  sc  c        h s     g  

  d   du  s     b       bu  d      sh    s-      d p  ssu  s  s   sh w  h    h s s z  c  ss  pp   ch 

  d/    xc  d  h       u    g  -s z        p       d               u d   S u h A   c ’s   sh  g 

  gu      s  s  u     d b  DFFE (DFFE, 2020; A  w  d & F  quh  , 1999). As    g     d   du  s       k    

   g   d   d       d b    sh  s,  h          d p  s  c      h  su          sugg s s   p         

cu u         sh  g   p c            (A  w  d & F  quh  , 1999). Th       ,  h   bu d  c     

s         d   du  s (<20 c )   p   s  h   C  ps B  ’s        c  s    (K  b  k  b  g)     s      s 

  p        u s       ju         c u       h b         C p  s  b    . 

Table 5-6.  Summary of Cape seabream (Pachymetopon blochii) and Klipfish (Clinidae spp.) observations from 

Camps Bay and Green Point dive survey data (February 2025).  Size classes for each fish species are included. 

Region/ 

Status 

Cape seabream  

Pachymetopon blochii 

Klipfish 

Clinidae spp. 

0–10 cm 11–20 cm 21-30 cm 0–10 cm 11–20 cm 21-30 cm 

Camps Bay 80 60 4 0 0 0 

AMZ 2 2 0 0 0 0 

Reference 78 58 4 0 0 0 

Green Point 20 7 0 0 0 0 

AMZ 20 7 0 0 0 0 

Reference 0 0 0 2 0 0 

Grand Total 100 67 4 2 0 0 

 

Th  A      c s  b   d     h  C p  P    su   supp   s   d s   c ,    p             sh  ss  b  g , 

sh p d b   h      u  c      h  c  d B  gu    Cu        d  ss c    d upw     g s s   s (Tu p      

  ., 2000). W        p    u  s     h s   g      p c        g  b  w    11–16°C, w  h s  s     
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  uc u     s s    g       u  c  g  h s  c   u     s.  O    27 C p  s  b     w     bs    d    

G     P    , c  d w     c  d     s (<12°C)   k        u  c d  h  sp c  s sp      d s   bu    s (K ck, 

2024). Sc       c d    s   c  d d w        p    u  s  s   w  s 10°C du   g  h  su     p    d, wh ch 

    h      d        d  c  b h    u      g  h        s  s      sp c  s, such  s C p  s  b    .  

P     us s ud  s h        d  h    h  d    s      d  bu d  c         - ss c    d   sh    d    d c     

u d   such c  d-w     c  d     s,     u   g        w    ss  b  g     c  d-         sp c  s 

(A  w  d & F  quh  , 1999; Hu ch  gs      ., 2024; K ck, 2024; Tu p        ., 2000).  

Sp           b          p   u      d   sh c   u     s w s  bs    d b  w    C  ps B     d G     

P    , w  h h gh     sh   d  p   u     bu d  c s   c  d d    C  ps B  .  H w    ,        d     

    c   g c     p c s  ss c    d w  h w s  w     d sch  g  w    d   c  d.      s   p               

 h    h        d s  p   s z , u b    c d   p  s            AMZ   d        c  s   s,   d   h      

h b          b      c  s       h  c p c        d       s    s  c       bus  p      s    d sc    b   

d       c s b  w     u      s   s.  C  s qu     , wh    s    d       c s     ss  b  g  c  p s      

w     bs    d,  h  s          s b  w    AMZ   d        c  s   s w  h     ch   g    sugg s   h     s 

      d  c   h   w s  w     d sch  g s     h    g     d   s   c   g c     p c            sh 

c   u     s. 

5.6 Conclusions and Recommendations 

5.6.1 Benthic infauna 

Th     s     u   su        b   h c     u       h    c          h  G     P    , C  ps B  ,   d H u  B   

 u     s u d    h   pp    d 2024 R c     g E           M        g P  g      p    d s s    

  s gh s       h  p         b    g c     p c s     h   u     s     h  b   h c     u    c   u     s. 

S    b      b   h c     u   c   u     s w    s  p  d us  g   V   V    g  b    29 s   s         , 

wh ch w    s p     d       h       w  g c   g    s: AMZ, P  x     Z       T b   B  , R      c  

Z   , w  h  h      p  c   s       ch        c  s   ,   d    H u  B       ,   d    P p  s  p  s.  Du  

    h  p  s  c         ck       h b         h  G     P      u     ’s AMZ   d p  x     s   s, b   h c 

    u    s  p   g w s     p ss b     d  p   u         c   u     s w    su     d   s   d     ss ss 

p          u        p c s      c   b       s   d. 

A          70 b   h c   c    u     x , w     d       d      10 s  p  s c    c  d     h  C  ps B   

su     s   s, 103 b   h c   c    u     x , w     d       d      13 s  p  s c    c  d    H u  B   

s   s,   d 54 b   h c   c    u     x  w     d       d      s x s  p  s c    c  d     h  G     P     

       c  s   s   d s   s    T b   B       h    s      h   u     . 

U          c   u       d c s such  s  u b        x ,  bu d  c , b    ss   d Sh      d    s    

d d                s    g p      s       h   H u  B       h  G     P      u     s.  Wh   ,    C  ps 

B  ,    h ugh d    s    w s         g    w       h  AMZ  h       h  p  x               c  s   s, h gh 

     b          g s  p  s   su   d      w s    s  c     s g    c    d       c s.  Mu           d      s  

sh w d    s g    c    d       c s    c   u     s  uc u       H u  B  , G     P    ,    C  ps B  . 

Abu d  c  B    ss (ABC) cu   s us d  s   d c    s     h           d s u b  c   xp     c d b    

c   u     sugg s   h    h  H u  B    u      h s    d   c  b       c s     h   c   g c   h    h    

b   h c     u    c   u     s su   u d  g  h   u     . R bb    s   d        c s s   s     b  

c  s d   d s  gh    d s u b d, wh     h  T b   B   s   s  xh b             k d,   d     s     s  gh    

d s u b d c   u    ,  h          s   k    du      h  p  x          h s  s   s     h  B  ck   d D  p      s 

  d  h  P       C p  T w     h    h   du      h    p  x          h  G     P      u     . 

B  c     s ,    C  ps B    h  ABC cu   s sugg s   h   wh     h  K  b  k  b  g s   s  xh b      s g s 

   d s u b  c , p  x     s   s       d        d s u b d   d s   s       h  AMZ c  s s       h     h  
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b    ss cu    b   w  h   bu d  c  cu     c  ss   s           g h, wh ch     g w  h     g      W-

s    s  c   d c   d   h       d s u b d c   u    . H w    ,  h s d s u b  c    k         c s  h  

   u      h gh-    g                  u  c d b  w     c       d s d       b  s   ,    h    h   

    c s       h   u        s   ,  s supp    d b   h    ck      g   c     ch     (TOC)   d c u s  

p    c   s z . 

Wh    sp c  s  ccu u       cu   s     C  ps B     d H u  B   d  sh w      c   s       x  w  h 

  ch  dd        s  p  ,         ch d   c     p     u, sugg s   g  h    h  s  p   g            b  

  su   c             b     p  s    b   h c   c    u    d    s     c  ss     z   s     h s   u     s   d 

  c   s d s  p   g         s   c     d d     d qu      c p u     c   b  d    s      d   p     

c    d  c      h     d  gs     h      u             g su    s.   

5.6.2 Benthic epifauna: Drop Camera surveys 

D  p c      su    s w    us d     ss ss  p   u         c   u     s  uc u      s   s wh    b   h c 

    u    s  p   g w s     p ss b   du      h  p  s  c       ck           h s      s.  A          56 

  x ,      9 ph   , w     d       d      11 s   s    G     P       d            50   x ,      10 ph   , 

w     d       d      8 s   s s  p  d    C  ps B  . A  b  h G     P       d C  ps B  ,  h  

     g   u b        x ,  bu d  c ,       ss,   d Sh      d    s             p   u   w    s       

 c  ss      h    z   s.  

G     P     s   s w    d       d b    g     d  ch   d   s, w  h c  s s      pp     c s      

sp  g s, B   z     d c  d w     c    s.  Ex  p  s    h gh        g  c     s           P  x     

  d     R      c  s    w s du      h  d  p c         d  g      b d    S u h A   c     bb d 

 uss  , Aulacomya atra, wh      u    c      s h gh           g  du      h  c us    d    u       h  

  g   s s.  Ep   u    c   u     s    C  ps B   w    d       d b      uscs   d   g     d h gh 

     b         c     w  h    h  P  x     z   , w s d      b   h  p  s  c      uss   b ds     w  s   s. 

N   h   u               u             s s   u d     s g    c    d       c s b  w             s/z   s 

sugg s   g  h    h   u     s h        g  g b     p c       ck        p   u  . 

5.6.3 Reef epifauna survey 

Th   p   u      d   sh su    s    F b u    2025     h  C  ps B     d G     P             u      s   s 

p    d    s  psh           c   u     s  uc u       h  b u d         d  u s d   h  AMZs.  R ck 

  bs    d  s    s w    g           w, c  s s     w  h    g     g      s  ck  ss ss    s, bu  w    

h gh      C  ps B  ,  w  g    h gh   s  uc u    c  p  x        h s s   .  N   b            k  uk   w    

 bs    d,   k         c   g h b     p       c s b   w  h  su     d d p h    g .  F sh  ss  b  g s 

w    d       d b  ju       C p  s  b    , w  h   w   d   du  s  pp   ch  g  h       u    g   

s z .  F  d  gs w    c  s s     w  h w  k d    b  CLS p     us   (CLS, 2022 , 2022b). Wh       c     

   d  c         u   -      d  c   g c   d             w s d   c  d,  h    w   p  s            

   u     d   du  s   d       d sp c  s   ch  ss h gh  gh   h   u     b          h s       s s   s   d 

 h     d     c     u d,    g-              g    d   c  p         cu u         p c s.   
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6 BIOACCUMULATION 

6.1 Background 

Th  c                w        s d      ( ss ss d    ch p   s 2   d 4     h s   p   )  s    c  c    

p             h  c          s  d   s        c   c s s   s   d   g   s s,        h   p s      sk    

hu    h    h. A ch     g  w  h    su   g c                s    w        s d       s  h   w         

k  w wh      c          g     c            s      b        b        –  h    s,  b      c  ss c    

   b    s   d       c  w  h b    g c   s s   s. Th     su          p   u     c  c         s 

d   c        h    ssu s      d c       g   s s     ws         bs  u      su          b        b      

wh ch c      b   b     d b     su   g ch   c   c  c         s    w        s d     . Th s 

  ch  qu    s  p    d s      su      p         hu    h    h   sks       d     h  c  su p        

       sp c  s b  p  p  . 

C          s d     d      w s  w       d   h      h  p g   c s u c s,   c      h         

           , d sp  s      h  w     c  u     d s d        d     b    k   up b    g   s s  h  ugh 

  sp              d  g (B  gå, 2013). A     b   g   k   up b       g   s , c          s c   

 ccu u        c  c         s h gh    h       h  su   u d  g            ,  h  ugh   p  c ss k  w  

 s b   ccu u      . Th s  ccu s wh        g   s   ccu u    s c          s      qu ck    h      

         s    d pu    s  h   (B  gå, 2013; W  g, 2016),   d  s  h         h  su     c           

up  k  (  d   c     h  ugh   sp          d d   c     h  ugh    d  g)   d   ss s ( h  ugh     b   s , 

 g s    , p ss    d   us   , g  w h,   d     s          sp   g)         g   s  (B  gå, 2013).  

B s d s  cu     d ch    c   x c         g   s s  h  s    s,      p  c         b   ccu u        s 

b    g    c     , wh ch  ccu s wh    h     s      c   s      h           c  c               

c                g   s s      h gh      ph c        h  ugh    d  g (G   , 2002). Th     u      

b   ccu u               s      ssu  d p  ds       u    ud       c   s   c ud  g   b     

              c  d     s such  s pH,    p    u     d s       ;  h  du           xp su  ;  h        

c  c              h             ;  h    g   s ’s    d  g  c   g    d h b    ;   d  h  ph s    g  

  d      h s         h    g   s    s    (B  gå, 2013; Z    u  & M h   , 2014), bu   s            

hu d  ds     h us  ds        s h gh    h    h   s        h             . Th     u      

b   ccu u               s      ssu  d p  ds       u    ud       c   s   c ud  g   b     

              c  d     s such  s pH,    p    u     d s       ;  h  du           xp su  ;  h        

c  c              h             ;  h    g   s ’s    d  g  c   g    d h b    ;   d  h  ph s    g  

  d      h s         h    g   s    s   . 

Sp c  s p     us   u    s d  s b           g s        sp c  s      ss ss  g   p c s    w s  w     

d sch  g      h  G     P    , C  ps B     d H u  B    u     s (CS R, 2017 ) w    M d           

 uss  s (Mytilus galloprovincialis)   d w s  c  s    ck   bs   s (Jasus lalandii). B  h sp c  s, w  h  h  

 dd          h    s d           sh C p  s  b     (Pachymetopon blochii),      p        h  

b   ccu u                g p  g           h  C p  T w          u     s. C           

c  c         s     uss  s      c           s u c s, such  s u b     d   dus          s,           

h gh     d d c   s  w  h d s   c        h  s u c s (Ph    ps & R   b w, 1993). M d           

 uss  s h      h gh                      c    d    d    b   ccu u       w d     g     

c          s   c ud  g      s. Th         s   bu d        g   ck  sh   s  s w     s b   g    

    s    sp c  s,   d     s ss   ,        wh ch   k s  h      u b     d c    s    sp          ds    

c           d s   bu    s. Muss  s     h         M     d       c        us d b    d c     sp c  s 

g  b    ,   d h    h s    c          d p       p   u              g p  g     s    S u h A   c , 

  c ud  g  h  DFFE Muss   W  ch p  g      (Sp  ks      ., 2014)   d      us    g   d  ss ss    s 

  c ud  g     h  CCT         u     s (CLS, 2022b;  .g., CS R, 2017 ). Muss  s       gu      c  su  d 

b  hu   s   d c    h        b  us d      d c    hu    h    h   sks  ss c    d w  h c           
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up  k . B  h sp c  s, w  h  h   dd          h    s d           sh C p  s  b     (Pachymetopon 

blochii),      p        h  b   ccu u                g p  g     . M d            uss  s h      

h gh                      c    d    d    b   ccu u       w d     g     c          s   c ud  g 

     s. Th         s   bu d        g   ck  sh   s  s w     s b   g        s    sp c  s,   d     

s ss   ,        wh ch   k s  h      u b     d c    s    sp          ds    c           d s   bu    s.  

W s  C  s  R ck L bs    (Jasus lalandii)  s   sp      bs    sp c  s  h     h b  s   ck      s b  w    

N   b     d E s  L  d   (B  k   & D   s, 1996). J. lalandii p         sh   d        b    s,   d 

   h ugh     s d      ,    d           w  h              s   c  d h       g   s  du  s. Th  CS R 

(2017 )    su  d    c       , p   c c  c        c h d  c  b  , p   ch        d b ph    ,   d 

ph    c u  c   c  p u d c  c         s    W s  C  s  R ck L bs    s  p  d     g  h  A      c 

S  b   d    C p  T w ,    d  g      s      ssu         bs           s   s. Th s sp c  s  s   s  h    s  d 

c     c        d b  subs s   c    d   c            sh  s,   d   s p  p  s        ccu u     

c          s  s             hu    h    h h z  d   d   sk  ss ss    s. 

C p  s  b     (Pachymetopon blochii)  s            us   d   c,   d h gh     s d      sh sp c  s 

 h     h b  s   ck      s   d k  p     s s       h  c  s  (B   ch, 1994).     s    g   d b    c          

  d s     sc    c     c           sh    s   d  h  p pu        s  b      sus     h    s   g       s   ch 

pu p s s,  s w     s     w  g      ss ss        p         h z  ds     h  h    h    hu   s c  su   g 

 h s sp c  s.  Pachymetopon blochii     c  s d   d         ss c       sh sp c  s wh ch     k  w  

     h    s     h       g  s z s   d s      d     ,       g  h   c u d b   xp s d    c             

          g p    d                   c   s d      du   g  h    ~20          sp  . 

Th   w  k    bj c    s     h s c  p          h           g p  g      w    (1)     ss ss wh  h   

      c  c         s      g   s s c  s             h          u     s            d             

       c  s      s d s           h   u     s,   d (2) wh  h   such           p s s       sk     h  h    h 

   p  p   wh      b  c  su   g  h s    g   s s. 

Th s ch p    p  s   s  h     u                 b   ccu u       d         s  p   g c  duc  d    

F b u    2025. Th     u                 b   ccu u                g c  s s s    s  p   g   s d    

s  b     (Pachymetopon blochii),   ck   bs   s (Jasus lalandii),   d M d            uss  s (Mytilus 

galloprovincialis)      s   s c  s       d d s          (       c  s   s)   ch  u         d   c      

   c        b   ccu u      ,   d  ss c    d   sks    hu    h    h ( s c  su   s). Th            

b h  d  h  b   ccu u                g p    d s g   s s    u      h  2024 R c     g E           

M        g P  g      (C   k      ., 2024),   d  s b s d    p     us                        g 

p  g     s ( .g., CS R, 2017 ),  s w     s gu d     s pub  sh d b   h  USEPA (USEPA, 2000b, 2000c). 

Th           g          b   ccu u           uss  s,   bs      d   sh (  p    d    h   )  s  h       

c  p          h  b   ccu u                g p    wh ch      w  h    h  2024/2025 p    d. Th s 

su       k s p  c     u    . D p            uss  s    b gs    u d  h          u     s     u  h   

    s  g                sh ps b  w    p  x          h   u     s   d b   ccu u           s  s 

sch du  d     2025/2026,   d s  p   g     ph    c u  c  s   d   h      -      c          s    

  ssu   s sch du  d     2026/2027. 

Note: The assessment of human health hazards and risks presented in this chapter reflects only the 

metals analysed and detected, and only for the three target species (West Coast rock lobster, Cape 

seabream, and Mediterranean mussels). It is not intended to provide a comprehensive assessment 

of hazards and risks associated with consuming seafood, as this would require the analysis of a much 

more comprehensive suite of chemical analytes and a range of other seafoods commonly 

consumed by humans. 
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6.2 Methods 

6.2.1 Fieldwork and laboratory analyses 

6.2.1.1 Sample collection and handling 

T ssu  s  p  s w    c    c  d         h   -w  k p    d du   g F b u    2025. T ssu  s  p  s w    

c    c  d us  g      d    g   ch  qu s, w  h   sh b   g c p u  d us  g   sp   gu ,   ck   bs    

c ugh  b  h  d   d  uss  s c    c  d b  sc  p  g/b   k  g  h        h    ck    sh           

    sh     u c  ps. Th         bs    s  p  s c    c  d       h  H u  B   d   us   w    c    c  d 

us  g SCUBA,       h  As    sh pw  ck. S  p   s   s     sh w     F gu   6-1, F gu   6-2,   d F gu   

6-3. S  p   g w s c  duc  d u d     p           SANP  ks d   d 26 Ju   2024     ‘C p  T w  

 u     s        d sch  g           g’,   d   p           DFFE w  h        c   u b   RES2025/37. 

Th      w s    c    c         u      h      d   du  s       ch   p  c    s      , s   h   s  p  s 

w      c  p s         ssu             h         d   du  . Wh     h s w s p ss b        uss     ssu , 

wh ch usu       c ud d ~10   d   du  s,    w s       w  s p ss b       h  c s       sh   d c     sh 

s  p  s.  Nu    us   sh s  p  s   c ud d   ssu       b  w          d  h      d   du  s, h w    , 

c     sh p    d      d    cu         d   d,      s  c s s,        s  g     d   du   w s us d       ch 

s  p  .     h      d, sp c    s w    s    d    s p     , s      b    d Z p  c b gs,   d k p      c     

  c      b x b      b   g   k       h  A ch     b       ,    b     z  .   

P  c ss  g     h s  s  p  s w s d    us  g         g    s   d   c     c k            d     

c                  ssu s.       sh,  usc     ssu        h         jus  b   w  h  d  s       w s  x   c  d 

  d s    d      30    s  p       .  S        ,     c     sh  usc     ssu        h       w s  x   c  d     

     s s.  Th    ssu             uss     d   du  s w s  x   c  d       h  sh   s.      ch c s , wh    

 u   p     p  c   s w          b  ,  h    ssu  w s c  b   d w  h    h  s  p           

b h   g   s d     h    s   g   b       .   

6.2.1.2 Metal analysis 

M     c  c         s    c  p s      ssu  s  p  s w         s d us  g  CP-OES b   h  CS R’s 

  b           S      b sch. M  cu   w s qu       d us  g D   c  M  cu   A    s s. N         s w    

ch s        h s s ud :   u    u ,   s   c, c d  u , ch    u , c pp  ,    d,    cu  ,   ck     d 

z  c. 

6.2.1.3 Statistical analyses 

6.2.1.3.1 L c   sp          ds 

Th  p          ccu u               s     h    ssu       ck   bs   s,  uss  s,   d s  b     w s 

qu       d b  c  p    g       c  c         s      ssu  s  p  s c    c  d        ch               

c  c         s      ssu  s  p  s c    c  d        u         c  s   s (F gu   6-1, F gu   6-3). Th    u  

       c  s   s (F gu   6-1) w     s c  s      h s  us d     s d        d w     qu       s p ss b  . 

B c us    p  c    s  p  s w    c    c  d                c  s   s,     s  p  s        ch         

      s  (G     P    , C  ps B  , H u  B  ) w     gg  g   d (     p   sp c  s b s s)         

  p  c   s    s   b     p  s              ch             . C  p   s  s      ch sp c  s      ch 

         h         c  s  p  s w      d  us  g p   u         s s w  h 20 000   s  p  s. Th s   s  

    u   d  h   u   h p  h s s  h    h             c  c               g       ssu    p       g     

  p c       d d     d      s g    c            h       c  c              h         c  s   s. A 

p   u         s  w s   c ss    du      h  s     s  p   s z       ch   ssu    p       ch      

(g         3    5 s  p  s       ch sp c  s p     p c      ). Th s     w d         bus   ss ss        

s    s  c   s g    c  c , d sp     h    c   h  d    w                 d s   bu  d   d d d     d sp    

 qu         c s. 
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Figure 6-1. Reference site sample locations for rock lobster (green), mussels (light blue), and seabream (dark 

blue) collected during February 2025.  
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Figure 6-2. Sample locations for rock lobster (green), mussels (light blue), and seabream (dark blue) collected 

from Green Point area in February 2025. 
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Figure 6-3. Sample locations for rock lobster (green), mussels (light blue), and seabream (dark blue) collected from Camps Bay and Hout Bay in February 2025. 
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6.2.1.3.2     u  c     p  x          u      

     d          s  g      p ss b      k b  w      ch  u        d b   ccu u            ssu , 

Sp      ’s    k c           w s us d     xp      h   ss c       b  w    p  x          u        d 

      c  c         . D s   c s        ch   p c  s        h      sp c      u      (  dd      d   us   

s c    ) w    c  cu    d   d  ss g  d      ch s  p  . S   s GP034   d GP039,   c   d jus    s     

 h  P       C p  T w , w          d p             s s  s  h   w    s   c  d     ss ss  h    p c     

  h   k  w  p     s u c s    c            ,   c ud  g  h  D  p   d S    R    s   d  h  P       C p  

T w .  

Du     c  c   s      s     s  p   s z , d              h        s w    c  b   d          d   s   

w  h       c  c            d d s   c            s   u      (       c  s   s  xc ud d),   d   -

    u   d. Sp      ’s    k c           w s us d  s    d  s      ssu                    sh p b  w    

 h  d   ,   d d  s      ssu            d s   bu  d d   ,  hus   k  g     pp  p           ss ss  g 

 h          c         sh p b  w    d s   c        u        d   ssu        c      . G      h  s     

s  p   s z s, p   u       (20 000   s  p  s) w s us d        u    s g    c  c      h    su  s. 

P   u       w s   c ss              h    sk    T p         s (   s  p s     ) du     s     s  p   s z , 

h w          s    c   s s  h    k   h  d    T p           (   s    g     ). W  h jus              d   , 

 u  h        s s         p ss b       h s     . Th   b   g s  d, w     h       b    c        k b  w    

 u      p  x        d  h  c  c               g          ,  h s   s  w u d   s    k    d   c    . 

Add         ,       c  c          w s p     d  g   s  d s   c        u     ,   d   s  p          

  d   w s      d      ch p         d      h gh  gh  g           ds. 

Analyses were also conducted on data from each outfall area individually in order to investigate 

localised effects, however it was not included in the results due to concerns over reliability as a result 

of small sample size. No statistically significant relationships were found. 

6.2.2 Risk Assessment 

Th   ss ss          sk  s b s d     h  d                 h  h z  d p s d b    sp c   c ch   c  , 

c  b   d w  h   d                 h            xp su       c s s   s   d hu   s     h s h z  d. 

Th   u c        h s  ss ss         h  p d         wh  h    h     s      d       sk     g     , 

 h    s, p             c          su  s      duc   h    sk.     h  c    x     s     d  h s c u d   c ud  

    d  s        h  c  su p          sh    sh     sh c ugh     c    c  d      p    cu         du     

h gh c           c  c         s     h      ssu ,     dd            su  s      h   d      c     , c       

  d   duc        c          s     h    s u c . R sk  ss ss    s   p    d           c   b    

   u b           c  p  h  d  h     g-                     p c     p   u    . 

Th   pp   ch d sc  b d b   w      ws  h  U    d S    s E             P    c     Ag  c ’s (US EPA) 

  c     d d  pp   ch         u    g   sks    hu    h    h       xp su      ch   c  s      sh   d 

sh     sh (USEPA, 2000 , 2014 , 2014b). Th s s ud    s  d  ws     h     h ds     h    s    c    C p  

T w  Ou     s M        g R p     h       s  g   d               b   ccu u       (CS R, 2017 )    

    w d   c  c  p   s   w  h p     us d   .  

N     h      h ugh c  duc  d  s p        h          u     s   c     g                      g       , 

 h    sk  ss ss       p    d h    d  s       c  p          d               b  w     h       

s u c s          c                 h      sh      d c  s                  d  s          d d  s   

   su       h      c s     h  d sch  g     w s  w      h  ugh  h          u     s. 

A   sk  ss ss      s   d  up      u  s  g s,        H z  d  d      c     , D s -R sp  s  

Ass ss    , Exp su   Ass ss    ,   d R sk Ch   c    s       (USEPA, 2000 , 2014b, 2014 ).  
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6.2.2.1 Hazard Identification and exposure assessment 

H z  d  d      c      s  ks     d       c          s      g       d u   h   h     h  p            

  c   s   h    sk      g      h    h     c s    hu   s,   d    d          h    k   h  d     h s  

  g      h    h  u c   s (USEPA, 2000 , 2014b, 2014 ).  

Sc      g    u s w    c  cu    d      w  s c    s     h  S u h A   c   p pu      , h gh-   d   w-

  d c  su   s. H gh   d   w-  d c  su    sc      s       c ud d     cc u        h       b   

s     d     k  b    d   du  s  c  ss  h  p pu      .      h   w  ds,   h gh-  d c  su    w s 

  c ud d  s   “w  s -c s ” sc      ,    d           sk       p s d     h    d   du  s     h  p pu       

wh  c  su      uch g          u      s     d      d     b s s  h    h       g  S u h A   c  . 

As  h  h gh-  d c  su    sc        s s       g       s     ,   d b s d    p pu       w d      ds, 

c u      us  b   x  c s d wh        p     g  h    su  s     h s   sk  ss ss    . Th    w-  d c  su    

c   b    k    s          p  s         sc            h       g  p  s  .   

Assu p    s     h     u      s     d c  su  d b    h gh-   d   w-  d c  su    w    b s d 

    h    gu  s us d     h  2017 CS R   p         su   c  p   b     . Th s  w       g       d     d b  

(S          ., 2003). A b     s   ch w s u d    k       d       upd   d s     d c  su p     

 s      s     S u h A   c , bu       w      u d.  

       s     xp s d p pu      s,  h  US EPA    h ds  cc u       b  h s  s        d    -s  s      

s g    s     h  p pu       wh   d      g          ch   c   sp c   c   x c   g c   c  s    s    b  

us d      sk  ss ss    s. S  s      s g    s     h  p pu           d     d b   h  US EPA  s       s 

   ch  db     g  g ,       s,   d ch  d    (USEPA, 2000b). As  h s  ss ss      ssu  d c  su p     

    s    b  p  p            b d  w  gh ,    sh u d  cc u       ch  d      d       s    s   b   w   , 

    dd          h  s   d  d p pu      .  As such, s  s      p pu      s w         ss ss d s p        

    h s   sk  ss ss    .   

6.2.2.1.1 D s -  sp  s   

Th          sh p b  w      g     ch   c   d s    d   su        sk    hu   s     s  h  b s s        sk 

 ss ss    . C  s        u s  h      h     c        k  h    c d  c     b  h    -c  c   g   c   d 

c  c   g   c   sk      g     ch   c   c  c          w     b     d       h  U    d S    s 

E             P    c     Ag  c  (US EPA)     g    d R sk             S s    ( R S). 

6.2.2.2 Assumptions for this specific assessment 

6.2.2.2.1 Exp su   P  hw     d Qu      c      

Th s   sk  ss ss      ssu  s  h    h  c  su p        s     d w s  h       p  hw       xp su      

  g                    s . Th s  s    c u s       h  c s ; h w    ,        d      d  ss ss      s 

b    d  h  sc p      h s s ud . O h   p  hw  s      xp su         c ud  bu                d      h   

c          d    d   d w     s u c s,     p   u       d  ccup         xp su  . 

A    d   du  ’s  xp su        g     c               s     d d p  ds       u    ud       c   s, 

  c ud  g: 

• C           c  c             s     d; 

• A  u      s     d c  su  d; 

• F  qu  c     s     d c  su p    ; 

• Du          s     d c  su p    ;   d 

• C  su   ’s b d w  gh  

Th  c           c  c         , s     d    u  ,   d    qu  c     c  su p     c   b   u   p   d 

   c  cu                      c            xp su        . D   d  g  h s b    u            (            

d  s),   d  h  c  su   s b d  w  gh ,  h s g   s         g   xp su        p   d    s    u c     
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   b d  w  gh  ( PSC, 2004; USEPA, 2000 , 2014 ). Th s  s        d     s    A    g  D     D s  (ADD) 

(Equ      1). 

 

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 1: 𝐴𝐷𝐷 =  
𝐶𝑚𝑒𝑑𝑖𝑢𝑚 ∗ 𝐼𝑛𝑔𝑅 ∗ 𝐸𝐹 ∗ 𝐸𝐷

𝐵𝑊 ∗ 𝐴𝑇
 

Where:  

ADD = Average daily dose (mg/kg-day) 

Cmedium = Concentration of contaminant in medium (mg/kg in this risk assessment) 

IngR = Ingestion rate (mg/day in this risk assessment) 

EF = Exposure frequency (days/year) 

ED = Exposure duration (years) 

BW = Body weight (kg) 

AT = Averaging time (days) 

 

6.2.2.2.2 C  su p     R      d Ch   c   Abs  p     

B s d    S     et al. (2003)   d CS R (2017 ),   c  su p             15.35 g      sh p   d   w s 

 ssu  d      h    w-  d c  su    sc      . S     et al.       h             c         h  p pu       

 c u       p    d c  su   g   sh,       g  h   s          d       sh     k  p   c p     s       w     

 h s  wh  g         c  su     sh,   d     h gh      h s  wh  d     . A h gh-  d c  su    sc       

w s  hus b s d     h       d     p   c p      sh     k           h s  S u h A   c  s wh    p    d 

 h    h         sh. Th s   su   d        ssu  d c  su p             125.44 g      sh p   d        h  

h gh-  d c  su    sc      .   

Th s   sk  ss ss      ssu  d  h    h   u   c  c                  s p  s       s     d   ssu  w s 

 bs  b d b   h  c  su   .  

A s   c   d    cu             c ss      h gh     x c    hu   s            s, h w      h      x c     s 

–    h     cu     d     g   c   s   c –     d    cu     d c s       qu      . As such,          cu   

  d   s   c w       su  d,   d  h   c       d     h      sp c       x c     s      h    sk 

 ss ss    .         w  h        u  ,   d  h  p     us   sk  ss ss     (CS R, 2017 ; USEPA, 2000 ), 

  s   c w s c       d        g   c   s   c us  g   2% c     s      c   ,   d        cu   w s 

 ssu  d    b     h     cu  . 

6.2.2.2.3 Exp su   F  qu  c , Du         d A    g  g T    

Th   xp su      qu  c       h  c  cu          ch   c  -sp c   c      g  d     d s  w s s      365 

d  s p       ,      w  g s   d  d p  c  c s     hu    h    h  ss ss    s (USCDC, 2025; USEPA, 

2000 , 2014 ).  

Exp su   du        s   c ss              h w    g      d   du   w u d b   xp s d     h  

c                    s       g       sk  ss ss    .         w  h  h  p     us s ud  (CS R 2017)   d 

s   d  d p  c  c      h    h   sk  ss ss    s,     xp su   du          30     s w s  ssu  d. Th s  s 

   s    h      w s  ssu  d      d   du   w              d c  su   s     d h    s  d     h  s         

    30     s, b        k        c    g.  

Hu     xp su      c          s    s     d g          ccu s      w      s           g p    d    

    . Thus,        xp su   c   b  d   d d b   h       p    d          s     d  s,    d                

         xp su   p   d  . Wh   d   d d b  b d  w  gh ,  h    su    s         g  d      xp su        

p   k   g       b d  w  gh  –        d     s  h  A    g  D     D s  (A DD),  xp  ss d         g   s 

   c           p   k   g    (kg)    b d w  gh  p   d  . A       xp c   c     70     s w s s   c  d 
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     h s   sk  ss ss    ,         w  h b  h  h  CS R’s   p    (2017 ),   d  h  US EPA’s  ssu p             

 xp c   c       h  d                C  c   S  p  F c   s. Th s  qu   s            g  g         

25 550 d  s. 

6.2.2.2.4 Hu    B d  W  gh  

        w  h  h  CS R’s  ssu p        b d w  gh , 70 kg w s us d    p    d    c  s           sk 

 s      . Th   c u   c  cu    d      g  b d  w  gh     S u h A   c  s    15     s     g    d   d   

w s 68.2 kg, w  h           67.3 kg         s   d 72.2 kg           s (Sh s         ., 2014 c   d    

CS R, 2017 ). 

6.2.2.2.5 L ss    C          s 

Th s  ss ss      ssu  d  h       c          s d   c  d     h    w s  p  s w    b  c  su  d b    

hu   . Th s w s d       b   s c  s          s p ss b  ,  s c  k  g s     d c                s    

p           h  c          s p  s   . F        s sp c   c    ,  h    c  c         s             duc d 

s g    c      du       ss du   g  h  c  k  g p  c ss (M           ., 2009).    sh u d b      d  h   

     s       s  b  c  c       d wh   c  k  g s     d du       u d   ss, h w             

c  c       d,  h  h     g p  c ss c   d c   s         s b        b      ( . .    w        b   bs  b d 

b   h  c  su   ).  

6.2.2.3 Non-Carcinogenic  

N  -c  c   g   c   sk w s d        d b s d    ch   c   sp c   c             c  d s s (RfD), 

 b     d       h  US EPA  R S d   b s . A ch   c   sp c   c        c  d s   s b s d     h  p    s  

 h   hu   s c  su   g   c          d    d,    s     d     h s c s ,      xp s d    s  d 

c                w c  c         s          x   d d      p    d,    h    h   b   g  xp s d    

h gh c  c         s           gu    b s s ( . .  cu     x c   ). As such,    R fD    p  s   s  h  h gh s  

ch   c   sp c   c d     d s  c  s d   d    p s       c   s d   sk       -c  c         d   g      

h    h   p c s. A k    ssu p    ,   d p ss b             ,    RfDs   s  h    h    ssu    h     s   d     

c  su p           b   w wh ch  h          k       b     “d sc    b     sk    d        us     c s     h  

g       p pu      ” du   g                xp su   (Ag  c      T x c Subs   c s   d D s  s  R g s   , 

2025). As RfDs          s      , s        c   s       c ud d     h    d            .  

B  c  cu     g  h  ch   c   sp c   c      g  d     d s  (A DD)      ch s  p   (w          b  

c  su  d b    hu   ),      h   g  s      u  wh ch c   b  d   c    c  p   d     h  sp c   c 

ch   c  ’s RfD . Th    s  c         h d    c  p   s    s  h  us             (Equ      2). Th s g   s 

  u     ss    u ,        d     s  h  H z  d Qu       (HQ). Wh     ss  h      ,  h  HQ    d c   s 

          sk       -c  c   g   c h    h   p c s,   d wh   g        h              s hu   s 

c  su   g  h  g       g   s      b       sk ( s  h  ADD   xc  d d  h  R fD). Th  d g       h z  d 

   hu    h    h c    h   b  d        d b s d     h    g   ud      h  HQ .   p        ,  h  

h z  d d  s       c   s                     w  h  h  HQ . 

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 2: 𝐻𝑄 =  
𝐴𝐷𝐷

𝑅𝑓𝐷
 

Where:  

HQ = Hazard Quotient (unitless) 

ADD = Average daily dose (mg/kg-day) 

RfD = Oral reference dose for non-carcinogenic health impacts (mg/kg-day) 

 

6.2.2.4 Carcinogenic Risk 

Th  h    h   sk  s     su        sp c   c d   c  d c  c   g   c          s     d c   b   s      d  s 

     c   s d p  b b       h     p  s   w    d     p c  c       h             du      xp su       h   

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    6: Bioaccumulation F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 184 

sp c   c ch   c  . Th s  s        d     s     xc ss c  c     sk (ECR). ECRs                h    c   s d 

p  b b         d     p  g c  c    s     su       h  ch   c    xp su  ,    h    h    h    sk    

d     p  g c  c      g       ( . .    ECR d  s       c ud   h  b s      p pu       w d  c  c   

    s). C  c     sk  s  xp  ss d        s    p  b b      s, wh    1 x 10-4 w u d   p  s        sk    1    10 

000 p  p   d     p  g c  c   du   g  h            . Acc  d  g     h      s  d   ‡‡‡  h   g -

s   d  d s d   c d  c     c  c       gs  S u h A   c       s  s 129.07 p   100 000   d           s 

 s 111 p   100 000. A  ECR    1 x 10-4  hus     s  h       dd        10   c d  c s    c  c   c u d 

 ccu  p   100 000. 

ECR w s c  cu    d us  g C  c   S  p  F c   s (CSF) d        d b   h  US EPA ( R S, 2025),  s 

sh w      qu      3. Th  CSF  s  h  upp    s           h  95 p  c    c    d  c            h  

p  b b       h     p  s   w    d     p c  c         h              s     su           b       d s       

d     d c  c   g  .  

𝐸𝑞𝑢𝑎𝑡𝑖𝑜𝑛 3: 𝐸𝐶𝑅 =  𝐴𝐷𝐷 ∗ 𝐶𝑆𝐹 

Where:  

ECR = Excess cancer risk (unitless) 

A D D  = Average daily dose (mg/kg-day) 

CSF = Cancer slope factor (mg/kg-day) 

 

N     h      c     s      h  d     p                    c  d s s        -c  c   g   c h z  d 

 ss ss    ,  h  EPA  ssu  s  h     s     h  sh  d d s  b   w wh ch   c  c   g   d  s     h    

       c  (USEPA, 2000 ). Th s     s  h    s    g  s   c           c  s d   d    b    c  c   g   

 s p  s   ,  h    w    b      ss c    d c  c     sk ( s   p  b b     ). Th         c   h      ECR  s 

g        h   z    d  s       p    h     c            s p  s       “d  g   us”         u    u    

c  c         s,   d     d  s      p    h    h  ECR  s  s     su         h  p g   c   p c  (USEPA, 

2000 , 2014 ). T   h s   d, pub  c h    h   d                g  c  s,   k   h  EPA   d  h  CDC, 

d      “ cc p  b  ”   sk      s.      h   w  ds,   p  b b         c  c   d     p  g      p pu       

b   w wh ch  h    sk  s d    d  cc p  b  . F   ECR,  h s  h  sh  d  s usu        1 x 10-5    1 x 10-6, 

   h ugh  h  CS R     d  h   du      h  h    h b      s  ss c    d w  h s     d c  su p    , s    

 u h      s  cc p    h gh     sk        c     1 x 10-4. Th s w s  h     u  us d b   h  CS R     h    

p     us   p        h  M      Ou     s. Th  p  s    s ud  h s     s   c  d   s  gu      sk          d    

 cc p  b  ;       su  s     p  s    d   d d scuss d,   d   x  u      h             s     s     d 

     d         p   s    C p  T w  w    c  cu    d b s d      c  s           sk          1 x 10-6. 

6.3 Results 

6.3.1 Morphological Measurements 

6.3.1.1 Size variability 

A    g  w   w  gh    d    g h      ch   g   s   s p  s    d    F gu   6-4.    w s       w  s 

p ss b   du   g  h  su    s u d    k        h s s ud      b     sp c    s     h     g   s z     g . 

     -s         b           g   s  s z   us   h        b    k         cc u   wh      d  g    d  gs    

c                s. F gu   6-4 sh ws   c             sh p b  w      g   s     g h   d w  gh . Th  

c    c          ssu  c           c       b s d         g   s ’s s z     w  gh   s         x c , s  c  

       h ds     such c    c     su                                s such  s s         d   du  s 

 ccu u     g d sp  p            h gh         bu d  s. As such,  h s s ud     s  c    x u   s s  h  s z  

 
‡‡‡ https://www.nicd.ac.za/wp-content/uploads/2024/04/NCR_ASR_tables_2022_final.pdf 
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  d w  gh     g     sp c    s c    c  d (p   sp c  s),   d  h   p   s   ch       c  c          

 g   s     g h. Wh  s   h s d  s     p    d    c    c       c   ,     s h  p u       pu     qu          

           xp             ds  h        x s  b  w    b d  s z    d      s          b   ccu u      .  

M d            uss  s h    b    d cu     d    b   ccu u          s    s g    c      d         

    s, d p  d        h    b d  s z  (B  ck     & W  g, 2003). Ju        uss  s  ccu u          s 

   h gh        s  h      g  ,    u  ,  uss  s –  h    ch   s s b h  d  h s p  c ss          u    

u d  s   d,   d           p  -      b s s, bu     g           s  h ugh   h   du      h     g   su   c  

           u        ,      c            s  b      b   bs  b d p   u       w     pu p d  h  ugh 

  ch  uss  . Add         ,  h  h gh       b   c     s    ju        uss  s (du      h  g  w h ph s  

    h        c c  )   k     xp s   h           s  w     w  h   g     c            h        u   

 uss  .   

W s  c  s    ck   bs    s z s w                  d s   bu  d b  w    40    120          g h (c   p c  

   g h). Th s      b       s      bu  d        w  bu d  c        g   sp c  s    s       s   s, p    cu      

    h  H u  B       . Muss      g h    g d b  w    35    90    (         g h), w  h   s   uss  s 

      g b  w    35    75   . B        g h (     ) w s g         b  w    220    350   ,    h ugh 

    w    g    d   du  s w    c    c  d wh    s          s c u d     b  sp    d du     p      s b     .  

 

 

Figure 6-4. The distribution of the average wet weight (kg) - average length (mm) relationship for each 

composite sample of organisms from each site, (a) Seabream, (b) Mussel and (c) Rock Lobster. 

6.3.1.2 Length and weight: Relationship to contaminant concentrations 

P   s          c  c           s. w  gh  w    us d     xp     p ss b       ds   d c    g           sh p 

b  w    b d  w  gh    d c           c  c                ch            ch sp c  s. C p  

s  b     sh w d    c             sh p b  w    b d  w  gh    d       c  c               ssu  

(F gu   6-5).    c     s , M d            uss  s sh w d      s   b   c          s          sh p 

b  w    b d  w  gh    d       c  c                s       s,  xc p     cu     d c d  u  

(F gu   6-6) –  s b d  w  gh    c   s d,       c  c         s d c   s d. W s  C  s    ck   bs    

 pp    d    h        ss c       b  w    b d  w  gh    d    cu  ; w  h    cu   c  c          

  c   s  g w  h b d  w  gh  (F gu   6-7).  

(a) (b) (c) 
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Figure 6-5. Metal concentrations vs seabream weight at Camps Bay, Green Point and Hout Bay. 
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Figure 6-6. Metal concentrations vs mussel weight at Camps Bay, Green Point and Hout Bay. 
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Figure 6-7. Metal concentrations vs rock lobster weight at Camps Bay, Green Point and Hout Bay.
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6.3.2 Metal concentrations in mussels, rock lobsters, and Cape seabream 

6.3.2.1 Distribution of Metal Concentrations 

M    s  ccu     u                s s   s   d  h            h    ssu s      g   s s. S   ,   k  c pp  , 

     ss                  c   u     u c    ,  h ugh            c       s. O h  s, such  s    cu  , h    

   k  w  ph s    g c        bu  s      ccu     u         b    g c           . Th  p  s  c          s    

 uss  s, s  b    ,   d   ck   bs    d  s      u      c       d c     xp su      c          d 

s  w        p   ;        s  p        c     u    b ckg  u d      s    w    , s d     ,   d    d. Th  

ch     g      h s su      s  h           d s   gu sh b  w    c  c         s  h     p  s       u    

up  k    d  h s   h   p        b   ccu u            c          d s u c s. Th s  s c  p  c   d b  

   u         b     :   ssu  c  c         s c   d      b  w    s   s, b  w    s  p   g     s     h  

s    s   ,   d b  w      d   du  s du       c   s such  s s z  ( g ), s x,   d sp c  s-sp c   c 

d       c s    h w      s   d   h   ch   c  s      ccu u    d. 

A             s w      u d    c  c         s  h    xc  d d   b          w   d   c          s    

 uss  s        s   s s  p  d. W  h  h   xc p           d   d   ck  ,          s w    d   c  d    w s  

c  s    ck   bs    s  p  s          s   s. A s   c, ch    u ,    cu     d z  c w     h            s 

d   c  d    s  b              s   s     h s s ud  (F gu   6-5). Muss  s w      u d    h     h  h gh s  

c  c         s      u    u , c d  u , ch    u ,    d,   ck     d z  c (F gu   6-8). R ck   bs    

h d  h  h gh s  c  c         s      s   c, c pp     d    cu  .  

H gh-      sp          ds     su     s d b   w, w  h  h  c       h     p  c    s  p   c    c     

  d      s s        ch s    w s  u s d   h  sc p      h s p  j c ,  hus s    s  c        s s c u d      

c  p          c  c         s      ch   ssu    p       ch         b ckg  u d    u s      ssu  

      c  c         s,  b     d        u         c  s   s     g  h  c  s . S   §6.2.1.3      u  h   

d     s         s s. Add         ,       c  c         s          ssu    p s w    g         h gh        b   

          c  s   s,        xh b    g  uch           b       h      u d   ch  u      s ud      ,  u  h   

c  p  c    g      s s.  

    uss  s c    c  d      G     P    ,   u    u , ch    u ,    d,   d z  c c  c         s w    

s g    c      h gh    h       uss  s c    c  d             c  s   s (p-   u s: A  p = 0.025, C  p < 0.01, 

Pb p < 0.001, Z  p < 0.001).    c     s , c d  u  w s s g    c        w    h             c  s   s (p = 

0.05).    H u  B  ,         s     uss     ssu  w      u d    b  s g    c             d  b           c  

   u s, wh      s   c, c d  u , ch    u    d   ck   w      u d    s g    c        w   

c  c         s    H u  B    h             c  s   s (p-   u s: As p < 0.01, Cd p < 0.01, C  p = 0.018, N  

p = 0.022).    C  ps B  ,  h       s    s  c     s g    c       d  g     uss  s w s  h     s   c w s 

s g    c        w    h             c  s   s (p-   u  = 0.028).  

Th         d      s      u    u , ch    u ,    d   d z  c    G     P           d c                 

u d   h gh    h  p g   c p  ssu  ,   k          u    us s u c s. As d scuss d    §4,   u    u   s 

g            c us       g  , sugg s   g      g  p           h         d      s     h   uss  s     b  

 ss c    d w  h  h    pu          s      s d     ,   k         h  D  p   d S         s. Th s       s h    

b    sh w     c      u    us       p   u    s    h gh c  c         s,   c ud  g   ck  ,    d,   d 

z  c (G  b   , 2015). Add         ,  h  P       C p  T w  h s b      u d    h    h gh       

c                s d     ,    h ugh  h   u h  s     h s  s ud  s d d       h    w    qu s    s 

   u d  h  b        b          h           s d      (CS R, 2016, 2017b). M     c  c         s, 

  c ud  g z  c,    d,   d ch    u ,     uss  s c    c  d       h  p    w    c  p   b       h s  

p     us     u d   s d   h  P       C p  T w  (CS R, 2017b).  
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     ck   bs   ,   u    u , ch    u ,    cu     d   ck   w      u d    s g    c      h gh   

c  c         s    H u  B    h             c  s   s ( A  p < 0.01, C  p < 0.01, Hg p = 0.0127, N  p < 0.01). 

   G     P    ,   s   c w s s g    c        w   (p-   u  = 0.014), wh  s     d w s s g    c      h gh   

 h          c  s   s (p-   u  = 0.034). Th    w       s g    c    d       c s          c  c         s 

 bs    d      ck   bs   s b  w    C  ps B     d        c  s   s.  

S  b     d d     d sp        s    s  c     s g    c    d       c s          c  c         s b  w    

       c  s   s   d   p c      s.   

Th s d            d s   bu             s      ssu  b  w    sp c  s h gh  gh s  h    p     c     us  g 

 u   p   s        sp c  s     b   ccu u                g. 

 

 

 

Figure 6-8. Boxplots summarising the concentration of metals in the tissue of target organisms collected from the 

Green Point, Camps Bay and Hout Bay areas, as well as from reference sites. Reference sites include samples 

collected from the Crayfish Factory (Soetwater), base of Chapmans Peak (near Noordhoek Long beach), 

Karbonkelberg and western shore of Robben Island.  
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Figure 6-9. Boxplots summarising metal concentrations in Cape seabream tissue collected from the Green Point, 

Camps Bay and Hout Bay areas, as well as from reference sites. Reference sites include samples collected from 

the Crayfish Factory (Soetwater), base of Chapmans Peak (near Noordhoek Long beach), Karbonkelberg and 

western shore of Robben Island.  

 

 

Figure 6-10. Boxplots summarising metal concentrations in  mussel tissue collected from the Green Point, Camps 

Bay and Hout Bay areas, as well as from reference sites. Reference sites include samples collected near the 

Crayfish Factory (Soetwater), near the base of Chapmans Peak (near Noordhoek Long beach), Karbonkelberg 

and western shore of Robben Island.  
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Figure 6-11. Boxplots summarising metal concentrations in rock lobster tissue collected from the Green Point, 

Camps Bay and Hout Bay areas, as well as from reference sites. Reference sites include samples collected from 

the Crayfish Factory (Soetwater), base of Chapmans Peak (near Noordhoek Long beach), Karbonkelberg and 

western shore of Robben Island.  

 

6.3.2.2 Metal concentrations and proximity to outfall 

As  h s   p       s     dd  ss  h    c       qu s    s     h  2024 R c     g E           M        g 

P  g     ,     s  g    g  h          sh p b  w    p  x          u     s   d       c  c         s    

  ssu   s    p    cu           c . Th       w      c  duc  such         s s w s       k       

        sh p b  w    d s   c        u           ch   p c  s   ,   d       c  c               ch 

sp c  s. S    s  c      h ds     d scuss d    §6.2.1.3. G           ds          c  c         s  s 

d s   c        u        c   s s (p   sp c  s)        us     d    F gu   6-12, F gu   6-13,   d F gu   6-14, 

wh    s            sh ps  pp    d   u    , s    p s     ,   d   h  s   g     . Th s      b      

     c s   s s        u  c d b   u    us    h  p g   c p  ssu  s,  s w     s                 c        

  pu s (  d  ccu u      )         u    s u c s. Th       d     s     p  s    d            us      

g           ds,   d sh u d     b       p    d  s   u          sh ps; du      h    w s  p   s z ,   d 

  k       -               sh p,  u     s       h     d     h  d s   c  sp c  u      d sp  p            

    c  s  p  (  d subs qu         p        ).  

C          s b  w          c  c            d d s   c        u      w          u d    b  

s    s  c     s g    c               h   h    sp c  s s  p  d. Th    su  s d d     p    d     d  c   h   

 h   u     s       d   c  b   d          h  b   ccu u               s,       s      h  sc        h s 

    s  g     . A    s s w          d b   h    c   h    h s   p     s b s d           s  g           d   . 

Th  s    s  c        s s  b    w    c  duc  d      su    s  h   ugh   d c  s            

 ss ss      s p ss b  ; h d  h   u     s b    subs          c     bu   g          b   ccu u          

 h         s        sp c  s us d     h s  ss ss    ,  h s       s s w u d h      k    d   c  d  h s 

  p c . Wh     h s    su  s p    d        d  c      h   h            u     s c     bu   g    

b   ccu u           g  h  A      c c  s         C p  T w ,  h     s  c      b   xc ud d  s 

c     bu   s.  
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Figure 6-12. Scatterplots showing the relationship between distance from outfall and metal concentration in 

bream. Distance from outfall was calculated for each area, and combined into one dataset for analysis and 

plotting. A simple linear model was fitted solely as an indicator of how metal concentration changed with 

distance.  

 

Figure 6-13. Scatterplots showing the relationship between distance from outfall and metal concentration in 

mussels. Distance from outfall was calculated for each area, and combined into one dataset for plotting. A 

simple linear model was fitted solely as an indicator of how metal concentration changed with distance.  
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Figure 6-14. Scatterplots showing the relationship between distance from outfall and metal concentration in rock 

lobsters. Distance from outfall was calculated for each area, and combined into one dataset for plotting. A 

simple linear model was fitted solely as an indicator of how metal concentration changed with distance.  

 

6.3.2.3 Tissue Quality 

   p     us C p  T w       s ud  s,  h  CS R d     d gu d     s     d  -w  gh        c  c         s 

    uss  s, b s d          b   d          h  USEPA’s Muss   W  ch P  g      (CS R, 2011 , 2014, 

2016, 2017b). Th s  gu d     s c  ss     uss     ssu        c  c         s        w,   d        d 

h gh      s    c                   ch      . B s d     h  h gh      b         b   ccu u           s 

 c  ss d         sp c  s,       uss     ssu    su  s h    b    c  p   d     h s  gu d     s. 

• A    uss   s  p  s c    c  d w    c  ss    d  s h    g “  w”      s    ch    u , c pp     d 

   cu    ccu u      . 

• L  d w s g           u d    “  w” c  c         s, w  h  h   xc p            s  p  , GP038, 

wh ch w s c  ss    d  s h    g   “  d     ”    d c  c         . 

• F     s   c,      s  p  s w    c  ss    d  s “  d     ”;              h s  s  p  s w    c    c  d 

          c  s   s ( w     KB002,  h       CF002), s   c  d      p  s    b ckg  u d    u s    

     s      ssu ,   d      xp c  d    b    p c  d d   c    b      u          h          u     s. 

A     h   s  p  s,   c ud  g  h s            s   h   u      d   us  s, h d “  w” c  c         s    

  s   c. 

• Z  c c  c         s g              w  h    h  “  d     ” c   g   , w  h     s  p        G     

P     (GP038)   d          C  ps B   (CB029)       g       h  “h gh” c   g        z  c 

c            . A   s        h   s  p  s      G     P       d C  ps B   w    c  ss    d  s 

  d     , wh  s   h    j         s  p  s      H u  B              h  “  w” c   g   .  

• C d  u   xc  d d  h  “h gh”  h  sh  d     h    s  p  s,  w     wh ch w    c    c  d    

R bb    s   d –          c  s   . Th   h  d s  p   w  h “h gh” c d  u  w s c    c  d    C  ps 

B      s    CB029. M s    h   s   s      w  h    h  “  d      c   g   .  

• N ck   w s b       h  “w  s ”              s    c                s wh   c  p   d     h  

gu d     s s    u  b   h  CS R. 17  u     26 s  p  s w    c   g   s d  s h    g “h gh”   ck   
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c  c         s, w  h    p    cu    sp          d b  w     h   h     u     s. A   s             c  

s   s  xh b   d        d   ck        s, w  h   s         c  s   s (7  u     11) b   g c  ss    d  s 

h    g “h gh”   ck        s. T    u     15 s   s         h          u     s   s  h d “h gh”      s    

  ck  . 

• N  gu d     s w    sp c    d       u    u . C  c         s w    h gh s      h  G     P       d 

T b   B       s. H u  B     d C  ps B   h d c  p   b        s      u    u      uss  s.  

O      ,  uss     ssu    su  s   d c     h     s       s      w  h    h    w      d         g           

c  c         s    su  d     uss  s     h  USA, w  h     w   c   s d    s   -sp c   c  xc p    s. 

E      d   s   c   d c d  u            c  s   s sugg s   h  p ss b            u             d 

b ckg  u d      s     h s       s s  c   h s  s   s h d sp c   c     b    ch s    s b   g      

d s   c       p         s u c s       h  p g   c p   u    .  s     d h gh   c  c         s    z  c 

(GP038, CB029), c d  u  (CB029),   d    d (GP038)      p c  s   s sugg s  p ss b     c   s d p     

s u c s    p   u      ss c    d w  h u b    u       d w s  w     d sch  g d       h   u     s. N ck   

c  c         s w    h gh               s   s,      c   g p ss b     g          ch    . N ck   w s 

p    cu             d    s   s    G     P     (GP037, GP038,   d GP039), C  ps B   (CB029, CB030, 

  d CB031),   d H u  B   (HB022, HB025,   d HB026),  s w     s    K  b  k  b  g   d C     sh 

F c            c  s   s.  

As d sc  b d    §4.3, s d         s   s    T b   B         h  P       C p  T w  w s     ch d        d 

  d z  c,    s   s wh    b   ccu u           h s       s w s   s    u d             g   s s. S   s 

wh      s   c w s        d      ssu  w          u d    h    s d          ch d w  h  h s      ,   d 

  s    h   sp          ds d   c  d    s d            c  c         s w           g  d w  h sp      

    ds    b    . 

Figure 6-15. Dry-weight metal concentrations in mussels showing different threshold values, as defined by the 

CSIR (2017), based on historic data from the US NOAA Mussel Watch Programme.  
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6.3.3 Risk Assessment 

        w  h  h     h ds    §6.2.2,     sk  ss ss     w s c  duc  d      w  s p      c  su    

 xp su   sc      s –   h gh-  d   d     w-  d c  su   . As  h  h gh-  d c  su    sc       

  p  s   s   w  s  c s   h    h    w-  d,     s p  s    d    s . Wh     h  h gh-  d c  su    sc       

  u d        b   h z  d      sk,  h  s    c   b  c  c ud d      h    w-  d c  su    sc      .  

6.3.3.1 High-end consumer scenario  

6.3.3.1.1 N  -c  c   g   c R sk  

U d    h  h gh-  d c  su    sc      , Cape seabream h d h z  d qu      s (HQ)    w    b   w 

1.0 (    b   w 0.25)              s  ss ss d, w  h  h   xc p           cu   (F gu   6-16). Th  HQ    

   cu   w s >1.0      sh        s   , H u  B   H  b u  (HB001, HQ ~ 1.55). N       s    C p  

s  b      xc  d d   HQ    1.0 u d    h    w-  d c  su    sc       (Appendix V). 

HQs     rock lobster s  p  s w    w    b   w 1.0              s  xc p    s   c   d    cu  ; O   

s  p   h d   HQ  >1.0       s   c,   d   u  s  p  s h d   HQ>1.0        cu   (  = 23).  Th       

s  p      h      HQ  >1.0       s   c (HQ  ~ 1.25) w s c    c  d     h  C     sh F c            c  

s    (CF001,   p  c    C). Th s s     s              k  w  p     s u c s    c            . Th  HQ      

   cu   w s        d     w   u      h    s  p  s       h  Aster sh pw  ck    H u  B   (HB017, 

replicates A and C; HQ ~ 2.20, HQ ~ 1.25);        s       G     P     (GP002; HQ  ~ 1.15);   d        

    w  s  p  s       h  Ch p   s P  k        c  s    (CP001, replicate C; HQ  ~1.15).   

W  h  h   xc p        c d  u , mussels d d      xc  d   HQ     1.0          s   c ud d     h s 

 ss ss     (F gu   6-17) u d    h  h gh-  d c  su    sc      . C d  u  h d   HQ  >1.0      gh  

 uss   s  p  s (  = 26),        u  s   s (  = 19). Exc  d  c s w      : 

•  h           c  s   s (CP001A, B, C; KB002B; R 002A, B, C;     HQ  < 1.5);   d  

•     s       C  ps B   (CB029; HQ  ~ 2.1).  

Wh      HQ  >1.0   d c   s  h  p ss b           c   s d    -c  c   g   c h    h     c s  ccu    g,  h  

  g   ud      h  HQ  sh u d   s  b  c  s d   d. As  h  HQ    c   s s, s      d  s  h    sk    ch    c 

 d   s  h    h     c s  s     su      sus     d c  su p         h  c          d s     d    qu s    , 

  b                          . Th  US EPA     s  h   du     bu   -   s     -  c   s     h  d             

   d     d s       s, HQs  jus   b    1.0     g               c us          d     c  c   ,    h ugh 

  su  s  us  b       p    d      c s -b -c s  b s s. S   §6.2.2      u  h   d     s    HQs . 

Th     -c  c   g   c   sk  ss ss     sh ws  h        h    j         s   s s  p  d, M d           

 uss  s, C p  s  b    ,   d w s  c  s    ck   bs    c   b  c  su  d w  h        c us      c  c    

w  h   g  d     h       s   c ud d     h s s ud . Th        xc p    s w   :  

• Muss  s c    c  d         u d  h  B k     b  ch     , wh    c d  u  c  c         s w    

h gh  ; 

• S  b     c ugh      h  H u  B   h  b u , wh       cu   c  c         s w    h gh  ;   d 

• W s  c  s    ck   bs    c ugh     u d  h  Aster Sh pw  ck    H u  B  , wh       cu   

c  c         s w    h gh  .  

Th s  w     h        h    s  p  s  h   h d HQs  >1.5. Wh    s     d c    c  d         h        h s  

s   s w u d b  d    d s    u d    h    w-  d c  su    sc      ,  u         bu d  c     c u     

    s   c     d d  h   s     d     b  c  su  d            pp   ch  g  h  h gh-  d c  su    

sc             h s   h    s   s sp c   c    .  

Muss  s c    c  d       h    cks    u d B k     b  ch w      u d    p s   h  g     s  h z  d    

hu    h    h  u          uss   s   s s  p  d  c  ss  h  A      c S  b   d. O   h  s   s s  p  d      
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 h  C  ps B    u     ,  h s s     s  u  h s        h   u     ,       c ud  g  h         c  s   . Muss  s 

      h   w  s   s      s   h   u      h d   c d  u  c  c                h    w      s   w    h   

   B k    . Th s sugg s s  h    h   u       s      h       d                d c d  u  c  c         s 

    uss  s    u d B k    .       s   g  ,    cu  ,   ck  , z  c, ch    u ,   d   s   c w      s  

  u d     h    h gh s  c  c         s (    h  C  ps B       )    s    CB029, sugg s   g   p ss b   

u k  w  p     s u c          s        g  h                          B k    . 

R ck   bs    c    c  d       h  Aster sh pw  ck,  b u  900      s       h  H u  B    u      d   us   

s c    , h d  h  h gh s     cu   c  c         s   d HQs        cu    c  ss     s   s. As   ck   bs    

w s   u d          w    c     s    H u  B  ,   k    du     p  ch  g,          g u  c  c us    c   

b  d  w   b u  wh  h   p  x          h   u      w s   d            cu    ccu u            ck   bs    

   H u  B  . Add         ,  h    c   h     ck   bs   s c u d b    u d          h  h  b u    d      

sh pw  ck   k s      p            sp          ds   d  s           p ss b   s u c s d    cu   – sh pw  cks 

h    b    w    d cu     d    c     bu      b   ccu u                   g   s s (V           ., 

2023). 

 

Figure 6-16. Hazard Quotient for each metal in Cape seabream tissue for which a daily chemical specific 

reference dose has been determined by the US EPA and published on the IRIS database. The red line denotes a 

hazard quotient of 1.0. The x-axis is variable to emphasize spatial variation on a per metal basis. 
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Figure 6-17. Hazard Quotient for each metal in Mediterranean mussel tissue for which a daily chemical specific 

reference dose has been determined by the US EPA and published on their IRIS database. The red line denotes 

a hazard quotient of 1.0. The x-axis is variable to emphasize spatial variation on a per metal basis. 

 

Figure 6-18. Hazard Quotient for each metal in rock lobster tissue for which a daily chemical specific reference 

dose has been determined by the US EPA and published on their IRIS database. The red line denotes a hazard 

quotient of 1.0. The x-axis is variable to emphasize spatial variation on a per metal basis. 
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6.3.3.1.2 Exc ss C  c   R sk  

Exc ss c  c     sk (ECR) w s      c  cu    d         g   c   s   c   d    d,  s  h  US EPA h s     

    d        d      c  c   s  p    c   s      h    g s         h    h        s   c ud d     h s s ud . 

A s   c  cc u   d      h    j                      d c  c     sk, wh       d c     bu  d           

 c  ss      h    sp c  s (F gu   6-19, F gu   6-20, F gu   6-21).  

R ck   bs    h d  h  h gh s  ECRs,        d      b         d         s   c c  c         s (  d 

c  s qu     ,     g   c   s   c). U d    h  h gh-  d c  su    sc      ,  h    w s  c  cu    d 

c  c     sk       s   c      ck   bs    w s 1.93 x 10-4, c    c  d       h  b   kw        G   g   B   

(GP033). Th s  qu   s        dd        1.93 c  c   c s s p   10 000 p  p   wh  c  su     ck 

  bs           s    ch  g  h  h gh-  d c  su    sc      . Th  s  p  s w  h  h    u  h gh s  ECRs 

w    c    c  d           c  s   s –  w       C     sh   c     (CF001A - 1.24 x 10-3, CF001B - 9.35 x 10-4, 

R 001B – 8.86 x 10-4,   d KB001B - 7.89 x 10-4). Th s  ECR    u s     h gh    h   wh    s          

c  s d   d     cc p  b     sk       (US EPA, 2008; US CDC, 2025). A   cc p  b   ECR  s          

d     d  s 1.0 x 10-6      w  ,    h ugh        s       s b  d     d  s 1 x 10-4 (s   §6.2.2      u  h   

d     s).  

Muss  s h d   s   c-      d ECRs b  w    5.19 x 10-5   d 1.31 x 10-4, w  h  h  h gh s  ECR     uss  s 

s  gh    b   w  h    w s    ck   bs    ECR(1.93 x 10-4).  

C p  s  b     h d  h    w s    s   c-sp c   c ECRs (1.7 x 10-5    5.25 x 10-5)  xc p        s  g   

 u      c    c  d     h  H u  B   H  b u  (1.91 x 10-4), c  p   b       h  upp   ECR    g     

 uss  s.  

Th   pp        c   s       s   c-      d ECRs c  p   d     h  CS R   p    (2017) w s        du  

    h  upd   d      C  c   S  p  F c    (CSF) pub  sh d b   h  US EPA    2025 (USEPA, 2025). Th  

CSF w s   c   s d      1.5  g/kg d  -1    3.17 x 101  g/kg d  -1. B  h s ud  s   s  us d   w  s -

c s  sc           h  c     s         s   c        g   c   s   c –  w  p  c               s   c w s 

us d     pp  x          g   c   s   c c  c         s. H w    , s    s ud  s      h     bs    

sp c  s sugg s   h       g   c   s   c      cc u        s         s 0.01%          s   c      bs   s 

(P shu       ., 2008 c   d    CS R, 2017 ; G      & C  c   us, 2006; Sch    & Y g  , 2007).     h s w    

 h  c s      h s s ud ,    w u d d c   s   h  h gh s  ECR b   w    d  s      g   ud     5.19 x 10-5,   

 uch       cc p  b              sk. Fu  h       s  g     s w u d b    qu   d    d          h   c u   

p  p              g   c   s   c            s   c    s     d   ssu     u d C p  T w . Th s         b  

    d       p ss b   du      h    ch  c   c  p  x    s   d c s s  ss c    d w  h  h  qu      c      

       g   c   s   c      ssu . Ac  ss     sp c  s,    c  s s     sp          ds      s   c ECR w    

 bs    d.  

L  d   d    g  g b   c     bu    s    ECR    c  p   s        s   c  c  ss      h    sp c  s   s  d. 

Th    x  u  ECR        d      ck   bs    w s   w (3.92 x 10-8   d 1.23 x 10-6). Th    w s jus      

   u      h     g     10-6 , w  h       h      u s < 3.1 x 10-7. L  d sp c   c ECRs     uss  s w    h gh   

 h        ck   bs   , w  h  h   xc p            w  u     s. V  u s    g d b  w    3.26 x 10-7   d 3.64 

x 10-6, s             h      d  s      g   ud    w    h     s   c       d ECRs. C p  s  b     h d 

c  s s         w    d ECRs (3.43 x 10-8    6.09 x 10-7). L  d ECRs,    h ugh  uch   w    h     s   c, 

 xh b   d s       sp      p      s     g      h    sp c  s,   d c         sp c   c p     s u c s       d 

p   u    .  

L  d ECRs w           d     h    c          h  P       C p  T w . R ck   bs    c    c  d jus    s     

 h  p    (GP034) h d    ECR     s   w      s g        h            h   s   . B       d  uss  s 

c    c  d jus  w s      h  p      s  h d    d ECRs  pp  x         w      s h gh    h   s  p  s      

      h   s    (F gu   6-19   d F gu   6-20).  
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R g  d  ss      sk      s,   k   qu s          h s su      s wh  h           h   h            u      

p p     s c     bu  d     h   bs    d        d ECR        s   c   d    d      ck   bs   ,  uss  s, 

  d s  b    . Th     s      d c       h   ECR    u s     h gh   c  s             h   u     s. Th  

h gh s  ECRs w     c u       u d      ssu  s  p  s c    c  d             c  s   s, s   h s  d    d  

    p    d     d  c   h    h  d sch  g     w s  w      h  ugh  h   h            u     s  s 

c     bu   g           d ECRs     h      d       c       s     su        s   c   d    d 

b   ccu u      . Th s  s        s    h     c   s d b   ccu u               s      g   s s       h  

 h     u     s c   b   u  d  u ; h w    ,  h  p  s    s ud  d d     d   c      c  s s             sh p 

b  w     u      p  x        d        ccu u           h   h    sp c  s s  p  d. 

 

Figure 6-19. Excess cancer risk for arsenic and lead in Cape seabream under a high-end consumer scenario.  
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Figure 6-20. Excess cancer risk for arsenic and lead in Mediterranean mussels under a high-end consumer 

scenario.  

 

Figure 6-21 Excess cancer risk for arsenic and lead in rock lobster under a high-end consumer scenario. 
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6.3.3.2 Low-end consumer scenario 

6.3.3.2.1 Exc ss C  c   R sk  

A   HQs      h    w-  d c  su    sc       w    w    b   w 1.0. A   ECRs      uss  s   d b     w    

  u d    b    ss  h   1 x 10-4,       g          cc p  b      g . Th      ck   bs    s  p  s      

       c  s   s  xc  d d  h s   sk  h  sh  d         g   c   s   c ECRs (CF001A – 1.1 x 10-4, CF001C- 

1.5 x 10-4, R 001B – 1.1 x 10-4). A        -s        ds w     h  s     s      h  H gh-  d c  su         , 

jus  w  h   w     g   ud s, s  d scuss        h s    su  s h s     b      p    d; S   §6.3.3.1.2     

 u  h   d     s      s   c   d    d  ss c    d ECR.  

 

Figure 6-22 Excess cancer risk for arsenic and lead in Mediterranean mussels under a low-end consumer 

scenario.  
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Figure 6-23 Excess cancer risk for arsenic and lead in rock lobster under a low-end consumer scenario.  

 

Figure 6-24 Excess cancer risk for arsenic and lead in Cape seabream under a low-end consumer scenario.  
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6.3.4 Historic comparisons 

6.3.4.1 Temporal trends in the distribution of metals in Mussels and West Coast Rock Lobster 

Th  CS R (2017) p     us     u d  h     u    u ,     ,   ck  ,   d c d  u  c  c         s w    

h gh s     M d            uss     ssu , wh  s    s   c, c pp     d    cu   w    h gh s       ck 

  bs      ssu . Th s      ds w         c  d     h    c    d   ,  xc p   h        w s       c ud d  s 

p        h       s s    2025. Th  CS R s ud  d d       c ud  C p  s  b      s      d c     sp c  s, 

  d  hus     s     d scuss d  u  h       h s s c    . T   ds          c  c         s     d sc  b d b   w 

     uss  s   d   ck   bs    (F gu   6-25   d F gu   6-26). 

6.3.4.1.1 Muss  s 

C pp     d   ck   w    g         h gh    c  ss   s  s   s    2025  h      2015/16. Z  c w s        d 

   G     P       d c       C  ps B   s   s, w  h         ch  g s  bs    d    G     P    . A s   c 

w s   u d    s       c  c         s    b  h s ud  s,  h ugh        c  s   s    2025 h d h gh      u s 

 h         c  d d    2015/16. M  cu   c  c         s w       g    c  p   b        w      2025, 

 xc p      h  K  b  k  b  g        c  s   s. H u  B   H  b u  h d     b     w      cu     d 

  s   c c  c         s     uss  s    2025. N ck   w s   u d    g       c  c         s      ssu  s  p  s 

 c  ss      h      p c      s    2025. C d  u  c  c         s    G     P     w      w      2025, 

bu  sh w d        b   ch  g     C  ps B    xc p     CB029 (B k    ), wh ch w s        d    

 h  p  s    s ud . C d  u   ccu u            ssu  w s h gh      H u  B      2025  h      2015/16. 

F      , ch    u    ssu  c  c         s   c   s d    H u  B     d G     P    , wh      s  s   s    

C  ps B          d    s            s, w  h  h   xc p        CB029 wh ch   c   s d          .  

6.3.4.1.2 R ck   bs    

A s   c   d c d  u  w      u d           d      s    2025,   d c d  u  w s d   c  d      

   qu       h      2015/16. Ch    u  c  c         s        d s  b  ,    d c   s d s  gh   ,  xc p  

    h  H u  B   H  b u  wh    c  c         s d  pp d    k d  . C pp   c  c         s w    

h gh      C  ps B  ,   d           c  s   s;   s wh   , c pp   c  c         s        d s  b  . 

M  cu   g         d c   s d          ,  xc p      GP002   d HB017 wh ch w     pp  x        

d ub   p     us   c  d d c  c         s.     s w   h      g HB017  s   s         sh pw  ck       h  

H u  B    u      (    s  p  d    2015/16),   d  h       s  s   s  h   c u d b  us d     c  p   s   

      h  2015/16   p    w    c    c  d       h  H u  B   b  ch. N ck   sh w d   subs        

  c   s ,                -d   c s    2015/16       s   b          d      s    2025. Z  c 

c  c         s w       s   b   s  b  , w  h  h   xc p         h s     HB017 wh ch w    h gh      

 h  p  s    s ud   h       p     us    d  gs. 
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Figure 6-25 Historic comparison of metal concentrations (dry weight) in Mediterranean mussels across the 

Atlantic Seaboard of Cape Town. Black bars show data collected in 2015/16 by the CSIR and blue bars show 

data collected in February 2025 during the present study.  

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


N    b   2025 Ch p    6: Bioaccumulation F     R p    

 

City of Cape Town Marine Wastewater Outfalls: R c     g E           M        g R p    2024/2025 206 

 
Figure 6-26 Historic comparison of metal concentrations (dry weight) in West Coast Rock Lobsters across the 

Atlantic Seaboard of Cape Town. Black bars show data collected in 2015/16 by the CSIR and blue bars show 

data collected in February 2025 during the present study.  

 

6.3.4.2 Risk assessment 

HQs   d ECR   c   s w      -c  cu    d      h  2015/16 d   s           s      ssu ,        w     d   c  

c  p   s        su  s b  w     h   w  s  p   g      s (F gu   6-27, F gu   6-28). Th  p  s    s ud  

us d d         R Ds   d CSFs     c            s,         w  h  h    s    c       u s p    d d b   h  

US EPA ( R S 2025). S   T b   6-1       c  p   s         u s us d      ch s ud .  

N    ssu  s  p  s c    c  d    2015/16 w      u d     xc  d   HQ    1.0 us  g  h    s    c    R D 

  d CSF    u s       h  US EPA  R S d   b s  (2025) (F gu   6-27, F gu   6-28). As d scuss d    d      

   §6.3.3, 2025 s  p   g   u d   gh   uss   s  p  s  xc  d d HQs            c d  u ,   u    ck 

  bs    s  p  s  xc  d d    HQ               cu  ,   d       ck   bs    s  p    xc  d d    HQ 

   1       s   c. 

Th s sugg s s  h      cu  ,   s   c   d c d  u  c  c         s     uss     d   ck   bs      ssu  

w    h gh        c   s d     s     h    s    c    su    . H w    ,       c            ssu           

s  s       (Az z       ., 2018; B     u       ., 2025), s   u  h   s  p   g  us  b  u d    k   b      

d        c  c us   s c   b  d  w .  

S           h     -c  c   g   c   sk  ss ss        d  gs, c  c   g   c   sk w s g                d    

2025 s  p  s c  p   d    2015/16 s  p  s. ECR c u d      b  c  cu    d        d   d   s   c,  s 

 h            cu        USEPA d     d CSF    u s      h    h        s     h s s ud .  
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    uss  s, ECRs        d w         s       b  w    C  ps B     d H u  B      b  h 2015/16   d 

2025. L  d ECRs    G     P     w       k d          d      ssu  s  p  s c    c  d du   g 2025 

(  b    s     w  h    cc p  b        s). R ck   bs       d ECRs        d s          C  ps B   b  w    

 h   w  s ud  s, bu  w           d    b  h H u  B     d G     P     du   g  h    c    s  p   g 

      .  

As d scuss d    §6.3.2   d 6.3.3, h gh     s   c c  c         s w      u d      ck   bs      d  uss  s 

 c  ss  h  A      c S  b   d du   g  h  2025 su      h      2015/16.    2015/16,  h  h gh s    s   c 

ECR     uss  s w s  7.89 x 10-5, c  p   d    1.3 x 10-4,    s  p  s c    c  d du   g   c    s  p   g. 

A s   c ECRs w      s  h gh        ck   bs     h       uss  s du   g  h  2015/16 s  p   g, w  h   

  x  u  ECR    4 x 10-4. Th s  s  ss              d        g   ud    w    h    h  h gh s  ECR 

  c  d d du   g 2025 s  p   g, wh ch w s 1.24 x 10-3. As d scuss d    §6.3.3,  h  h gh s    s   c 

c  c         s w      u d           c  s   s      c    s  p   g,   k  g      p             h    su  s 

               p   u     s u c s ch     g  g.  

Table 6-1. Comparison of RfDs and CSFs used in the 2015/16 study and the present (2025) study.  

Metal RfD – Used by 

CSIR 

mg/kg-day 

RfD – used in 

present study 

mg/kg-day 

CSF – Used by 

CSIR 

(mg/kg-day)-1 

CSF – used in 

present study 

(mg/kg-day)-1 

Arsenic (inorganic) 3.0 x 10-3 3.0 x 10-4 1.5 3.17 x 101 

Cadmium 5.0 x 10-3 1.0 x 10-3 Not available Not available 

Chromium (III) 1.5 1.5 Not available Not available 

Copper 4.0 x 10-2 4.0 x 10-2 Not available Not available 

Lead Not available Not available Not available 8.5 x 10-3 

Mercury (methylmercury) 3.0 x 10-4 1.0 x 10-4 Not available Not available 

Nickel 2.0 x 10-2 2.0 x 10-2 Not available Not available 

Zinc 3.0 x 10-1 3.0 x 10-1 Not available Not available 
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Figure 6-27. Comparisons of 2024/2025 (blue) hazard quotient values for high-end consumers of mussels (top) 

and rock lobster (bottom) with 2015/2016 values for the same species (black). Where RfD values have changed, 

2015/16 excess cancer risk was recalculated with the most recent RfD for comparison purposes. 
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Figure 6-28. Comparisons of 2024/2025 (blue) excess cancer risk values for high-end consumers of mussels (top) 

and rock lobster (bottom) with 2015/2016 values for the same species (black). Where CSF values have changed, 

2015/16 excess cancer risk was recalculated with the most recent CSF for comparison purposes.  
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6.4 Conclusions 

A su               ccu u           h    ssu s    c        h    s  d     usc, c us  c   ,   d   sh 

sp c  s     h      sh      d sh                    p    d d s      s gh       sp      d s   bu        

b        b        s     h    c     g            ,  s w     s  h             sk  ss c    d w  h   gu    

c  su p        s     d h    s  d       h  u b   sh       . 

  c   s d hu    h    h   sks  ss c    d w  h  h    gu    c  su p         h s  sp c  s w      s  

s    g    ss c    d w  h        d   s   c c  c         s     h    ssu     s      g   s s. Th    w s 

      d  c         sp              sh p b  w     h    c         sp c    s w  h h gh     s   c      s 

  d  h          u     s, h w    . R ck   bs      ssu  p s d  h  h gh s    sk c  cu    d        s     h  

 u b       xc ss c  c   c s s  xp c  d    hu    c  su   s, du      h     ccu u          

  s   c. R sk   c   s w    c  cu    d us  g        c  s         (‘w  s -c s ’)  ssu p         h        

       g   c   s   c c  p u ds            s   c. 

F   c  su   s      w      d         u  s    s     d,       -c  c   g   c   sk w s d        d 

b s d     h  sp c   c      s   d   g   s s      s d     h s su    . F   h gh-  d c  su   s ( h s  

wh  c  su           g  125 g    s     d p   d  ),     h  s   s w  h  h  h gh s       s    

b   ccu u      ,   sk      s w    w  h         b        s      uss  s   d   sh, bu   xc  d d 

 cc p  b     sk      s       ck   bs   s.     s u   k        h   x       h    h s   p  s   s   c            

   c  su p          ck   bs   , g      h               h gh c s    d  h  s  s       s   c    s    

h    s   g  h s sp c  s. 

Th     d  gs     h  2025 su     w    c  p   b       h s      h  CS R’s su      pp  x        10     s 

b         2015/16 (CS R, 2017 ), w  h     w  xc p    s.    b  h s ud  s,  h  c  cu    d  xc ss c  c   

  sk   d    -c  c   g   c   sk    hu    c  su   s w    d      p         b   h  c  c         s    

  s   c      ssu . Th  h gh s    s   c c  c         s     h  p  s    su     w      u d           c  

s   s,   k  g      p             h    su  s                p   u     s u c s ch     g  g.  

A  h ugh  h   b         s s   c ss        cus     h s      s wh     ss ss d   sks  pp       b  

h gh    h      p     us s ud  s,  h  p  s    s ud    s    u d s         s    b  p  s         w   

c  c         s  h       h  2015/16 su    s,   d  ss ss d      s  p  s    b     su   c         w 

c  c         s        p s  hu    h    h   sks       h   s ud .  

Th  d    p  s    d h        subj c     s                 s, s       wh ch w    b   dd  ss d  h  ugh 

 h  c     u d   p                  u   su    s. B   ccu u        s s    g       c  d b   h  s z  

  d  g      h    g   s  s  p  d,   d d    cu       s u c  g sp c    s    s       s z     g s   qu   s 

  g       s  p   g            u u   su    s.    p    cu   ,   ck   bs    w    sc  c      h  H u  B   

  c     , p  su  b   du      h      c s    p  ch  g     h s p pu       –  h s     h           c     

 h    p    d   su  s                      c  c         s     h    ssu      h    w sp c    s wh ch c u d 

b  c    c  d. G       s  p   s z s w      s     b    h  us     s    s  c        s s    c  p    d    

b  w      d     g s   s. G      h  s g    c  c      h   ssu p    s   g  d  g  h           

c  c         s    (u    su  d)     g   c   s   c c  p u ds   c ud  g   s   c     x d ,   s     , 

  d   s         (   su  d)         s   c,  h  qu      c          h s           h  subj c  sp c  s w u d 

b  b     c        u u   h    h   sk  ss ss    s. 
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7 SUMMARY AND CONCLUSIONS 

D          h     s       (2024/2025)       h   -              g p  g           h    c     g 

               u d  h  CCT         u     s          s d     h s   p   .     dd           p     g    

c  p    c  w  h p      c  d     s,  h  s ud  s    u     p    d    sp  s s     h    gu d  g qu s    s: 

• Wh  h    h     s   measurable change in the physicochemical environment      bu  b          

            h          u     s; 

• Wh  h    h s ch  g   s              c   g c   h    h   d results in ecological responses b    d 

 h  AMZ      ch  u     ;   d 

• Wh  h    h               su  b   risks to human health    s  g        c              x   c     

us s     h  c  s      d                        h    c          h   u     s. 

 

M        g     h  ph s c  , ch   c     d   c  b    g c   ch   c    s  cs    s  w       u d  h    h  

    u    p u          ch         u      w s   gu      d   c  b       h  w     c  u  . B c        d 

TSS    g      g      w s  w     d sch  g  w      s        d   c  d     h  b              d-w     

s  p  s, bu    s  p    d c        ch d  h  su   c , p    cu          h  G     P      u     . 

C  c us   s  h   c u d b  d  w       w     qu      d        h               h      u    p u   

w    c  s s     w  h  h     d  gs     h  d sp  s      d     g s ud  s c  duc  d    2020-2021,   d 

p    d  supp         h    d    u pu s  s      u b       g              d         g  h    p c s 

    h   u     s    c  s    w     qu                     sc     h                          g  s  b      

 ch    . Ch  g s    w     qu         u d  h   u     s,      wh     h s  w         bu  b      

w s  w     d sch  g , w       g    w  h    h     g                   h     u                

   su  d    u   p c  d        c  s   s. 

D     u  h   sugg s   h     s  c  s   u   s     h      u        su   c       d  u  d w  h    h       

d s g    d  s    AMZ         w     qu         g  s p    c                c s s   s   d hu    

h    h. Exc p    s     h s   c ud d F B     h  G     P      u     , wh ch   gu       xc  d d    g   

   u s     h  s   su   c      h      h  s      h   u     ,         w  h   d    d p u   b h    u . A  

 h  C  ps B    u     ,       w    c          gu d       xc  d  c s  ccu   d du   g  h   w     

    h   su    s,         h  su   c      h      h     h   u        d         h     sh    b u d       

 h  AMZ. Th  C  ps B       u    p u   w s usu        h       d   c  b      h d b    su   c       

d  u  d      duc   h    sks    g s       s        d   h        ss s     g   c          us  s    

 cc p  b   gu d           s.    H u  B  , su   c  w     qu          h  b   w s       p    d        s 

     c          w     qu      gu d     s du   g su    s      h s s ud . 

A      s wh   F B w    d   c  d     h  s  ’s su   c     u d  h   u      AMZ    C  ps B  ,  h    

w s       d  c       sc    s    s  p   s   s b  w     h   u        d  h  b  ch  h     d c     

b c      (  d b   x   s      h   c  s   u   s     u          u   )    ch d  h  sh           

c  c         s wh ch w u d   d c        sk    p  p   us  g  h  sh          d     sh    w    s. A  

G     P    , F B w           d       h  sh            w   cc s   s,        wh ch     h    b    

     bu  b        sh   w  d              h      u    p u  . Du   g   d      w  g h              

     s,  h    w s    d  c     w d sp   d c                    sh    w    s b  s w g , 

p    cu         T b   B   wh    b c       c u  s w    p    d c            d  c  ss  h         b  . 

A  h ugh  h  d    c    c  d c      b  us d     d       s u c s       c   b c     ,  h    w s    

   d  c   h   w s  w     d sch  g d  h  ugh  h  G     P    , C  ps B     d H u  B    u     s 

  su   d      sks      c          us      h  b  ch s     h  d  s s  p  d. 

S    b  ch s     h    c          h          u     s w   , p    d c     du   g  h      , ch   c    s d 

b  F B c u  s  h     d c     h    w u d h    b       u  cc p  b   h    h   sk  ss c    d w  h 

sw     g      h     c           c       s    c  s    w    s. A  u d  h  G     P      u     , M u     
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P     B  ch w s  ss g  d     c          w     qu      c   g       ‘Exc      ’,     h    g     

d cu     d  xc  d  c s    gu d      F B c u  s du   g  h      . Th    A ch   B   B  ch,    

c     s , h d   u  such  xc  d  c s   d w s  ss g  d   ‘P   ’ c  ss   c     , du       p c s 

     bu  d     h  s    w     d    s d sch  g  g       h  b  . Th  c  s    w     qu         b  ch s 

      h  C  ps B           u      w s g              g  d, w  h s        h    w s  F B gu d      

 xc  d  c      s    C p  T w        h  p    d. A k  w  p     s u c     p   u        S u d  s 

R cks c     bu  s    p    w     qu          h s s   ,   d  p s d s            -      d d                

w     qu        su   d      w   c  ss   c     s      h  B k       d B      B   b  ch s.    H u  B  , 

b  ch w     qu             d s          p    d du   g  h  s ud  p    d, bu   s b      d b s d    

d    c    c  d        sh      d   d-b   s   s    b    s  d   c        c  d b   h  p   u  d H u  B   

R    ,    h    h    h          u     . 

Th    x c      s   g    s  w     s  p  s c    c  d     h  b u d        h  AMZ     h   u     s   u d 

     c d  c s     cu     x c    (d     d  s   ss  h   70%        s      succ ss    s   u ch   g     s 

 xp s d    s  p  )     h  su   c ,       h ugh s    s  w     s  p  s w    c    c  d     h  

    u    p u  . Acu     x c       s   u ch   g     s w s h w     d   c  d    s  p  s c    c  d    

    s        h  b         C  ps B   ( h     cc s   s)   d        s       b      w    s    H u  B   

(     cc s   ). R duc d        s      succ ss jus   b     h  70%  h  sh  d w s   s  d   c  d      

s p       cc s         d-w       d     h  su   c     H u  B  . A               b                s      

succ ss  s  xp c  d,   d      s  c s s wh    cu     x c     ccu   d          u     ,   s  p        

      b         c  s      s  h d  h  s        c s    s   u ch   g     s. T x c      s   g supp   s 

 h  c  c us     h   c          s     h  w s  w         b   g su   c       d  u  d w  h    h  AMZ    

       h    c d  c      cu     x c                g   s s,   d  h    h  d sch  g     w s  w      s    

g             su    g      p c s     h    p  duc        s  s             sp c  s. 

M       d      h     s        s p                 u     s          g p  g         C p  T w , 

  c  p  s  cs w    d   c  d        s   s         d b  h    u d  h          u     s   d    d s     

       c  s   s. F b  s w     h  p  d        c  ss    p  s  cs d   c  d     h  su    s, wh ch     

  d c      w s  w        g         d     h       s       b  s      s   h   c c   h  g wh   w sh d. 

Th    w    h w                s        u b  s   d c  p s     s      c  p  s  cs   u d           c  

s   s   d     h      sh   . N  c         ds w    d   c  b   w  h   g  d    s  s          d         , 

  d     w      j   d       c s   u d b  w     h  d          u     s       d         d p hs     h  

w     c  u  , h gh  gh   g  h  ub qu       p  s  c p   u         g S u h A   c ’s c  s     . 

Wh    w     qu               g   p c     p  s   s         d ‘s  psh  ’      p c s, c          s     

 ccu u        s d     s   d     c           g   s s  h  ugh b  h  cu     d ch    c   x c     c s. 

S d      w s s  p  d          s, h d  c  b  s,   d   g   c p   u    s,   d   u d    d  c     

  w-          ch          s   c,    d,     d u ,   d ch    u     s   s       h  P       C p  T w  

   T b   B  ,      s       sh       C            C  ps B  ,   d    s   s     h  H u  B   H  b u . C  ps 

B     d T b   B   sh w d      s  gh           d       c  c         s,   d  h  s    g s  

c             w s    H u  B   H  b u , wh    c pp     d z  c w    d   c  d    h gh 

c  c         s,     g w  h p      u  h d  c  b  s.    g      ,   g   c c          s w    

sp              d   d     p  s       s g    c    c  c         s. Th     pp   s    b     s g    c    

 cu     x c   sk p s d b  ch   c   c  c         s    s d          h  T b   B  , C  ps B     d 

H u  B       s,   h    h   w  h    h  H u  B   H  b u  wh        s d      s  p    xc  d d 

gu d         u s     c pp  . Th    w s            sh p b  w    c           c  c         s    

s d        d p  x          h   u      d   us   s c    s. Th    s  c          d s d      w s s  u   d 

  c  s d   b   d s   c        h   u      d   us   s c    s,   d usu                  h   k  w  s u c s 

   c          s     h                         C p  T w . 

Su    s           b      c   g  w  h   s d     s     h  s             d       h   u     s   u d  h  , 

   C  ps B  , s   s         c  s  p  x          h   u      d   us   s c        d d    h      w   d    s    
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 h   s   s  u  h    w  . H w    ,  h s d s u b  c    k         c s  h     u      h gh-    g  

                u  c d b  w     c       d s d       b  s   ,    h    h       c s       h   u      

  s   .    H u  B  ,  h    w s       d  c      h  b   h c     u    sp c  s d    s       c   u     

c  p s         sugg s   h    h  d sch  g        h   u      h s      c   g c     p c s     h          

h    h     h  b   h c  c s s          h   u     . Ec   g c   su    s                 d   u      G     

P       u d    s g    c    d       c  b  w    s   s    c  s  p  x          h   u        d  h s   u  h   

 w  , sugg s   g  h    h    w s    d sc    b    c   g c     p c      h s     .  S        ,  c   g c   

su    s         c   u     s     h  C  ps B     g      u d    s g    c    d       c s b  w    s   s 

   c  s  p  x          h   u        d  h s   u  h    w  .   

Muss  s,   ck   bs   s   d s  b     c    c  d       h  sh          d     sh        g  h  A      c 

s  b   d     h  C p  P    su   w      u d    b   ccu u     g      s     h      ssu          b   

qu       s, bu   h    w       c         ds    sp      d s   bu        sugg s   h    h s w s du     

w s  w     d sch  g   h  ugh  h   u     s.   c   s d hu    h    h   sks  ss c    d w  h  h    gu    

c  su p        s     d w     d       d                       d   s   c c  c         s     h    ssu  

   s      g   s s. R ck   bs      ssu         s p s d      c   s d   sk, c  cu    d        s     h  

 u b       xc ss c  c   c s s  xp c  d    hu    c  su   s. R sk   c   s w    c  cu    d us  g 

  c  s         (‘w  s -c s ’)  ssu p         h               g   c   s   c c  p u ds          

  s   c. N  s g    c    sp              sh p   u d b  w     h    c         sp c    s w  h h gh   

      c       (  c ud  g   s   c)   d  h          u     s. Th  h gh s    s   c c  c         s     h  

p  s    su     w      u d           c  s   s d s           h   u     s. 

Compliance with the permit conditions, which involves comparison to suitable reference sites, was 

achieved for most parameters during the study period. Many of the more significant differences 

between the outfall AMZs and reference sites were attributed to environmental, rather than 

anthropogenic, causes. 

Wastewater discharge through the Green Point, Camps Bay and Hout Bay outfalls was not found in 

these surveys to be having a major ecological impact, nor to have posed significant additional risks 

to beneficial users within the study area. This does not mean that there are no impacts associated 

with the offshore discharge of wastewater, but only that the assimilative capacity of the marine 

receiving environments for the Camps Bay, Green Point, and Hout Bay marine outfalls has not, at this 

time, been exceeded for the analytes and indicators investigated. 

This report presents the first year of monitoring data from an integrated monitoring programme that 

will repeat certain monitoring on a seasonal or annual basis, as well as examining parameters not 

yet assessed during the 2024/2025 surveys. 
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BACKGROUND 

The Monitoring Programme was developed based on desktop data from previous monitoring studies 

(CSIR, 2017; Lwandle, 2020; CLS, 2021, 2022), effluent dispersion modelling (PRDW, 2020a, 2020b, 2021) 

permit conditions and environmental legislation, and environmental conditions including coastal 

bathymetry and the distribution of stormwater outlets and other infrastructure. This section describes 

adjustments and adaptations to methods set out in the approved Monitoring Programme made 

during implementation, in response to variable onsite conditions and other factors. 

 

WATER QUALITY MONITORING METHODS 

Water quality sampling was conducted in line with the approved Monitoring Programme, comprising 

boat-based in-field measurements of physico-chemical parameters and the collection of water 

samples for analysis by accredited analytical laboratories. Methods of implementation are described 

in detail in the Monitoring Programme (Clark et al., 2024) and listed briefly in Chapter 2 of this report. 

Planned Sampling Sites 

Table 1 Planned sampling sites for water quality around the Camps Bay marine outfall and the Karbonkelberg 

reference site 

Site ID Site Type Longitude Latitude 

CB001 Offshore screen 18.36295 -33.94187 

CB002 Mid-shore screen 18.36602 -33.94121 

CB003 Near-shore screen 18.36816 -33.94279 

CB004 Allowable mixing zone 18.36573 -33.94263 

CB005 Allowable mixing zone 18.36798 -33.94364 

CB006 Allowable mixing zone 18.36570 -33.94788 

CB007 Allowable mixing zone 18.36272 -33.94639 

CB008 Allowable mixing zone 18.36273 -33.94370 

CB009 Near-shore screen 18.37476 -33.93779 

CB010 Near-shore screen 18.37335 -33.93907 

CB011 Near-shore screen 18.36983 -33.93860 

CB012 Near-shore screen 18.36929 -33.94354 

CB013 Near-shore screen 18.37182 -33.94611 

CB014 Near-shore screen 18.37468 -33.94760 

CB015 Near-shore screen 18.37453 -33.95094 

CB016 Near-shore screen 18.37239 -33.95516 

CB017 Allowable mixing zone 18.36854 -33.94666 

KB001 Reference 18.29961 -34.02821 
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Table 2 Planned sampling sites for water quality around the Green Point marine outfall and the Robben Island 

reference site 

Site ID Site Type Longitude Latitude 

GP001 Near-shore screen 18.41047 -33.89672 

GP002 Near-shore screen 18.40786 -33.89705 

GP003 Near-shore screen 18.39753 -33.89843 

GP004 Near-shore screen 18.39463 -33.90471 

GP005 Near-shore screen 18.38919 -33.90763 

GP006 Mid-shore screen 18.40570 -33.89105 

GP007 Mid-shore screen 18.40071 -33.89280 

GP008 Mid-shore screen 18.39579 -33.89436 

GP009 Mid-shore screen 18.39049 -33.89586 

GP010 Mid-shore screen 18.38543 -33.89757 

GP011 Allowable mixing zone 18.39452 -33.88854 

GP012 Allowable mixing zone 18.39016 -33.89079 

GP013 Allowable mixing zone 18.39293 -33.88620 

GP014 Allowable mixing zone 18.38826 -33.88843 

GP015 Allowable mixing zone 18.38946 -33.88582 

GP016 Offshore screen 18.39856 -33.88829 

GP017 Allowable mixing zone 18.39333 -33.89084 

GP018 Other point source 18.44260 -33.89786 

GP019 Other point source 18.46912 -33.89412 

GP043 Offshore screen 18.40083 -33.88413 

RI001 Reference 18.34543 -33.81599 

 

Table 3 Planned sampling sites for water quality around the Hout Bay marine outfall and the Crayfish Factory and 

Chapmans Peak reference sites 

Site ID Site Type Longitude Latitude 

CF001 Reference 18.30600 -34.17078 

CP001 Reference 18.33635 -34.09141 

HB001 Near-shore screen 18.35043 -34.04915 

HB002 Near-shore screen 18.35465 -34.04877 

HB003 Near-shore screen 18.35946 -34.05005 

HB004 Mid-shore screen 18.34969 -34.05589 

HB005 Mid-shore screen 18.35511 -34.05529 

HB006 Mid-shore screen 18.36007 -34.05564 

HB007 Near-shore screen 18.32878 -34.06012 

HB008 Outer-bay screen 18.35000 -34.06046 

HB009 Outer-bay screen 18.35566 -34.06058 

HB010 Outer-bay screen 18.36213 -34.06063 

HB011 Allowable mixing zone 18.34299 -34.06444 

HB012 Allowable mixing zone 18.34630 -34.06785 

HB013 Allowable mixing zone 18.34051 -34.06567 

HB014 Allowable mixing zone 18.34368 -34.06957 

HB015 Allowable mixing zone 18.34615 -34.06561 

HB016 Allowable mixing zone 18.34027 -34.06854 
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Sampling site location adjustments 

During the first sampling efforts in July 2024, various minor amendments to the sampling sites were 

required to fit them to conditions encountered in-field. Most notably, sampling sites in Camps Bay 

were adjusted to avoid subsurface reefs and other hazards to boat-based sampling in the complex 

nearshore environment of this coastline. Inshore sites at Green Point were also adjusted to avoid very 

shallow conditions encountered during low tide. Outfall area sites were adjusted by between 49 and 

149 metres relative to the approved Monitoring Programme, but within the general area and 

achieving the same intended outcomes. Reference sites were moved between 373 and 1053 m after 

the first two months of monitoring to ensure depths were similar to their respective outfalls. Finalised 

sampling stations are mapped in Figure 1to Figure 3 and the details of the relocated sites are listed 

in Table 1, Table 2 and Table 3. 

Table 4 Water quality monitoring sites that were moved relative to the original monitoring plan submitted to DFFE. 

Outfall Site ID Site Type Distance 

moved (m) 

Reason Month 

Changed 

CB CB005 Allowable mixing 

zone 

94 Navigation danger due 

to rocks 

Jul 2024 

CB CB012 Allowable mixing 

zone 

49 Navigation hazard Jul 2024 

CB KB001 Reference 373 Adjustment to depth Sep 2024 

GP GP002 Near-shore 

screen 

91 Navigation hazard due 

to reef 

July 2024 

GP RI001 Reference 1053 Adjustment to depth Sep 2024 

HB CF001 Reference 487 Adjustment to depth Oct 2024 

HB CP001 Reference 690 Adjustment to depth Oct 2024 

HB HB007 Near-shore 

screen 

149 Navigation hazard due 

to surf 

Jul 2024 
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Figure 1. Sampling sites around the Green Point marine outfall for water quality, showing the sites that were 

moved relative to the monitoring plan. 

 

Figure 2. Sampling sites around the Camps Bay marine outfall for water quality, showing the sites that were 

moved relative to the monitoring plan. 
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Figure 3. Sampling sites around the Hout Bay marine outfall for water quality, showing the sites that were moved 

relative to the monitoring plan. 

Missed samples 

During the 12 months reported on here, a total of 2044 samples of seawater were collected and 

analysed in line with the monitoring programme. A total of 11 samples were not successfully 

collected, due either to sampler error (9 cases) or weather, rough seas and other navigational 

hazards preventing safe access to a sample site (2 cases). Data for these 11 analyses are therefore 

excluded from the reporting. 

The reference site KB001 was sampled twice in August 2024 (three additional samples). This was 

because the Camps Bay outfall was sampled over two days due to bad weather, and it was decided 

to resample the reference site on both days so that the reference site samples would provide valid 

comparisons to samples on both days. 

Table 5. 11 out of the planned 2364 samples were not collected during the first year of the marine outfalls 

monitoring plan.  

Month Site ID Depth Level Reason 

July 2024 GP006 B 

Sampler error July 2024 GP006 M 

July 2024 GP006 S 

July 2024 GP009 B 

Sampler error July 2024 GP009 M 

July 2024 GP009 S 
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Month Site ID Depth Level Reason 

August 2024 RI001 B 
Unsafe conditions 

August 2024 RI001 M 

October 2024 CB002 B 

Sampler error October 2024 CB002 M 

October 2024 CB002 S 

 

Site location accuracy 

Sampling was conducted from a small (6 or 8 metre) rigid inflatable craft. Operational safety limits 

established for sampling were that forecasted swell should not exceed 4 metres and winds should 

not be in excess of 25 knots. 

These operational limits still often encompassed rainy conditions, rough seas and strong winds, in an 

effort to ensure that the data reflect a representative range of sea conditions. 

 

Figure 4. Actual sampling locations of all samples around the Camps Bay marine outfall and Karbonkelberg 

reference site, relative to approved monitoring programme. Red triangles show the locations of sites that were 

moved. 

Sampling was carried out from small vessels equipped with basic geographic positioning systems 

(GPS) and sampling station accuracy was therefore affected both by the absolute accuracy of 

these systems (±3m) and more significantly, by the effects of wind and currents during the time 

elapsed between deploying and retrieving instruments and sampling vessels at depths of up to 40 

metres. An accuracy threshold of 30 metres was established for determining whether to re-sample a 

site in the event of substantial drift. Actual GPS coordinates for each sample were collected on every 

occasion and form part of the database. On some occasions it was not possible to collect a sample 
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at the actual GPS location due to weather conditions. In these cases the sample was collected at 

the nearest safe location. 

 

Figure 5. Planned vs actual sampling locations for water samples collected from around the Green Point marine 

outfall from July 2024 to June 2025. Red triangles show the locations of sites that were moved. GP005 and GP003 

are subject to breaking waves during big swell, hence the variability in these sites. The one far-off sample from 

Robben Island was collected there due to unsafe conditions as a result of large swell.  

 

 

Figure 6. Planned vs actual sampling locations for water samples collected from around the Hout Bay marine 

outfall from July 2024 to June 2025. Red triangles show the locations of sites that were moved. HB007 is a well-

known surf spot – as such, sampling is very challenging during big swell. HB005 and HB006 are particularly difficult 

to sample during strong south-easterly wind conditions.  
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Depths 

The Monitoring Programme requires the collection of data and water samples from three depths at 

each site: surface, middle, and bottom. Because of the influence of exact sample locations, tide, 

and weather, depth to bottom was re-measured on each sampling date at each site. The ‘bottom’ 

sample was collected at a depth of one metre from the seabed, the ‘middle’ sample from half of 

the total depth, rounded up to the nearest half metre, and the ‘surface’ sample was collected from 

a consistent one metre below the surface. At inshore sites where depths are less than 4 metres, this 

sometimes resulted in samples from 1 m, 2m, and 3m depth, with naturally very little distinction in the 

data among these depths. 

 

Figure 7. Mean (+SD) depth of samples collected from July 2024 to June 2025 around the Camps Bay marine 

outfall. The Camps Bay reference site at Karbonkelberg is also shown. 
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Figure 8. Mean (+SD) depth of samples collected from July 2024 to June 2025 around the Green Point marine 

outfall. The Green Point reference site at Robben Island is also shown. 

 

Figure 9. Mean (+SD) depth of samples collected from July 2024 to June 2025 around the Hout Bay marine outfall. 

The Hout Bay reference sites at Chapmans Peak and Crayfish Factory are also shown. 
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SEDIMENT METHODS 

Sediment sampling was conducted in line with the approved Monitoring Programme, comprising 

boat-based and diver collection of sediments, and analysis by accredited laboratories for physical 

parameters and sediment chemistry. Methods of implementation are described in Chapter 4 of the 

Annual Report. 

Missed/moved samples 

A comprehensive set of sediment sampling stations was located around each outfall, and efforts 

were made to sample sediment at the planned sites through both boat-based grab sampling and 

diver surveys. For sites around the Camps Bay and Hout Bay outfalls, one or more of these methods 

was successful in obtaining sufficient sample volume in most cases. At Green Point, however, 

substrates are solid bedrock or boulders with very limited or no fine sediment accumulation. Most 

sites at Green Point were therefore not successfully sampled for sediment quality analysis, and only 

those stations further east in Table Bay near the mouths of the Diep and Salt Rivers, and near the 

entrance of the Port of Cape Town, were successfully sampled for sediment. Where repeated failures 

occurred at a site, sampling stations were in some cases relocated to obtain sediment from a site 

near the intended location. The Monitoring Programme was also adjusted during implementation by 

the addition of sample replicates for sediment collected at environmental control / reference sites. 

Triplicate samples were collected from the Robben Island, Karbonkelberg, Chapman’s Peak, and 

Crayfish Factory reference sites to allow for statistical comparisons between impact sites and 

reference sites. Refer to Table 6 to Table 10 and Figure 10 to Figure 12. 

Table 6 List of planned sediment sample sites around the Green Point marine outfall showing which sites were 

successfully sampled for sediment, at which sites a drop camera was deployed, which sites were moved and 

how far, as well as comments regarding the collection and movement of sites. 

Site ID Outfall Replicate Sampled Drop 

Camera 

Distance 

Moved 

(km) 

Comments 

GP011 GP A 
 

✓  No sediment found 

GP012 GP A 
 

✓  No sediment found 

GP013 GP A 
 

✓  No sediment found 

GP014 GP A 
 

✓  No sediment found 

GP020 GP A ✓ ✓   

GP021 GP A 
 

✓  No sediment found 

GP022 GP A 
 

✓  No sediment found 

GP023 GP A 
 

✓  No sediment found 

GP024 GP A 
 

✓  No sediment found 

GP025 GP A 
 

✓  No sediment found 

GP026 GP A 
 

✓  No sediment found 

GP027 GP A 
  

 No sediment found 

GP028 GP A ✓ 
 

  

GP029 GP A ✓ 
 

  

RI001 GP A ✓ ✓ 6.52 No sediment found at original location 

RI001 GP B ✓ ✓ 6.53 No sediment found at original location 

RI001 GP C ✓ ✓ 6.57 No sediment found at original location 
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Table 7 Planned and actual locations, as well as depth, of sediment samples collected in February 2025 near 

the Green Point marine outfall and the Robben Island reference sites. 

 Planned Actual  

Site ID Replicate Longitude Latitude Longitude Latitude Depth (m) 

GP020 A 18.41539 -33.89743 18.41534 -33.89741 10.7 

GP028 A 18.46914 -33.90250 18.46940 -33.90237 10.2 

GP029 A 18.45070 -33.89757 18.45196 -33.89852 14.4 

RI001 A 18.34543 -33.81599 18.38387 -33.77929 33.2 

RI001 B 18.34543 -33.81599 18.38314 -33.77862 33.5 

RI001 C 18.34543 -33.81599 18.38205 -33.77755 31.6 

 

 

Figure 10. Locations of planned sediment samples, actual sediment samples and drop camera deployments 

(where sediment samples could not be collected) near the Green Point marine outfall and the Robben Island 

reference site. Samples were collected in February 2025. 

 

Table 8 List of planned sediment sample sites around the Camps Bay marine outfall showing which sites were 

successfully sampled for sediment, at which sites a drop camera was deployed, which sites were moved and 

how far, as well as comments regarding the collection and movement of sites. 

Site ID Outfall Replicate Sampled Drop 

Camera 

Distance Moved 

(km) 

Comments 

CB004 CB A 
 

✓  No sediment found 

CB006 CB A ✓ ✓   

CB008 CB A 
 

✓  No sediment found 

CB015 CB A ✓ 
 

  

CB017 CB A ✓ 
 

  

CB018 CB A ✓ 
 

  

CB019 CB A ✓ 
 

  

CB020 CB A 
 

✓  No sediment found 

CB021 CB A 
  

 No sediment found 

CB022 CB A ✓ ✓   

CB023 CB A ✓ ✓   

KB001 CB A ✓ 
 

2.91 No sediment found at original 

location 
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Site ID Outfall Replicate Sampled Drop 

Camera 

Distance Moved 

(km) 

Comments 

KB001 CB B ✓ 
 

2.92 No sediment found at original 

location 

KB001 CB C ✓ 
 

2.93 No sediment found at original 

location 

 

Table 9 Planned and actual locations, as well as depth, of sediment samples collected in February 2025 near 

the Camps Bay marine outfall and the Karbonkelberg reference site 

 Planned Actual  

Site ID Replicate Longitude Latitude Longitude Latitude Depth (m) 

CB006 A 18.36570 -33.94788 18.36467 -33.94777 28.7 

CB015 A 18.37453 -33.95094 18.37450 -33.95090 9.2 

CB017 A 18.36854 -33.94666 18.36860 -33.94671 17.7 

CB018 A 18.37595 -33.94827 18.37595 -33.94831 5.9 

CB019 A 18.37260 -33.94729 18.37246 -33.94722 11.0 

CB022 A 18.36318 -33.93405 18.36318 -33.93405 28.6 

CB023 A 18.34700 -33.94437 18.34700 -33.94437 50.3 

KB001 A 18.29961 -34.02821 18.32453 -34.02173 26.0 

KB001 B 18.29961 -34.02821 18.32465 -34.02182 23.1 

KB001 C 18.29961 -34.02821 18.32492 -34.02214 20.8 

 

 

Figure 11 Locations of planned sediment samples, actual sediment samples and drop camera deployments 

(where sediment samples could not be collected) near the Camps Bay marine outfall and the Karbonkelberg 

reference site. Samples were collected in February 2025. 
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Table 10 List of planned sediment sample sites around the Camps Bay marine outfall showing which sites were 

successfully sampled for sediment, at which sites a drop camera was deployed, which sites were moved and 

how far, as well as comments regarding the collection and movement of sites. 

Site ID Outfall Replicate Sampled Drop 

Camera 

Distance 

Moved 

(km) 

Comments 

CF001 HB A ✓ 
 

8.95 No sediment found at original 

location 

CF001 HB B ✓ 
 

8.99 No sediment found at original 

location 

CF001 HB C ✓ 
 

9.00 No sediment found at original 

location 

CP001 HB A ✓ 
 

  

CP001 HB B ✓ 
 

  

CP001 HB C ✓ 
 

  

HB002 HB A ✓ 
 

  

HB011 HB A ✓ 
 

  

HB012 HB A ✓ 
 

  

HB013 HB A 
  

  

HB014 HB A ✓ 
 

  

HB015 HB A ✓ 
 

  

HB016 HB A ✓ 
 

  

HB027 HB A ✓ 
 

  

HB028 HB A ✓ 
 

  

HB029 HB A ✓ 
 

  

HB030 HB A ✓ 
 

  

HB033 HB A ✓ 
 

  

HB034 HB A ✓ 
 

  

HB035 HB A ✓ 
 

  

HB036 HB A 
  

  

HB037 HB A ✓ 
 

  

HB038 HB A ✓ 
 

  

https://www.anchorenvironmental.co.za
https://www.infinityenviro.co.za


October 2025 Appendix I: Methodology and Metadata Draft for Reviewers 

 

City of Cape Town Marine Wastewater Outfalls: Receiving Environment Monitoring Report 2024/2025 15 

Table 11 Planned and actual locations, as well as depth, of sediment samples collected in February 2025 near 

the Hout Bay marine outfall and the Crayfish Factory and Chapmans Peak reference sites. 

 Planned Actual  

Site ID Replicate Longitude Latitude Longitude Latitude Depth (m) 

CF001 A 18.30600 -34.17078 18.32409 -34.10590 42.1 

CF001 B 18.30600 -34.17078 18.32492 -34.10577 40.7 

CF001 C 18.30600 -34.17078 18.32515 -34.10573 40.5 

CP001 A 18.33635 -34.09141 18.33625 -34.09156 36.5 

CP001 B 18.33635 -34.09141 18.33620 -34.09154 38.0 

CP001 C 18.33635 -34.09141 18.33607 -34.09151 36.0 

HB002 A 18.35465 -34.04877 18.35476 -34.04871 7.6 

HB011 A 18.34299 -34.06444 18.34293 -34.06432 32.4 

HB012 A 18.34630 -34.06785 18.34612 -34.06787 38.6 

HB014 A 18.34368 -34.06957 18.34383 -34.06950 39.7 

HB015 A 18.34615 -34.06561 18.34618 -34.06565 34.0 

HB016 A 18.34027 -34.06854 18.34019 -34.06839 39.7 

HB027 A 18.35752 -34.05825 18.35727 -34.05818 16.1 

HB028 A 18.34363 -34.06735 18.34362 -34.06726 41.3 

HB029 A 18.34305 -34.06658 18.34323 -34.06653 42.1 

HB030 A 18.34228 -34.06745 18.34324 -34.06688 40.2 

HB033 A 18.34927 -34.05842 18.34935 -34.05811 10.0 

HB034 A 18.34788 -34.04938 18.34801 -34.04928 5.4 

HB035 A 18.34767 -34.05289 18.34771 -34.05304 7.7 

HB037 A 18.35015 -34.06727 18.35009 -34.06727 29.9 

HB038 A 18.35777 -34.06661 18.35772 -34.06653 20.9 
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Figure 12. Locations of planned sediment samples, actual sediment samples and drop camera deployments 

(where sediment samples could not be collected) near the Hout Bay marine outfall as well as the Chapmans 

Peak and Crayfish Factory reference sites. Samples were collected in February 2025. 

Summary of implementation data for sediment monitoring 

Table 12 Total number of sediment samples collected per outfall, broken down by sampling station type. 

Reference sites were sampled in triplicate. 

Outfall Mixing Zone Proximal Reference 
Known Point 

Source 
End Of Pipe 

CB 4 3 3 - - 

GP - 1 3 2 - 

HB 5 4 6 3 3 
 

Summary of implementation data for bioaccumulation monitoring 

 

Table 13 Sampling locations for bream, rock lobster and mussels near the Camps Bay marine outfall and the 

Karbonkelberg reference site. Sampling took place in February 2025. 

 Bream Rock Lobster Mussel 

Site ID Replicate Longitude Latitude Longitude Latitude Longitude Latitude 

CB024 A 18.36519 -33.94505 18.36519 -33.94505 - - 

CB025 A 18.37025 -33.95082 18.37025 -33.95082 - - 
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 Bream Rock Lobster Mussel 

Site ID Replicate Longitude Latitude Longitude Latitude Longitude Latitude 

CB026 A 18.36762 -33.95902 18.36762 -33.95902 - - 

CB026 B 18.36762 -33.95902 - - - - 

CB027 A 18.37416 -33.95730 - - - - 

CB028 A - - - - 18.37455 -33.95248 

CB029 A - - - - 18.37202 -33.96056 

CB030 A - - - - 18.37652 -33.95773 

CB031 A - - - - 18.37091 -33.94362 

KB001 A 18.29961 -34.02821 18.29961 -34.02821 - - 

KB001 B 18.29961 -34.02821 18.29961 -34.02821 - - 

KB001 C 18.29961 -34.02821 18.29961 -34.02821 - - 

KB002 A - - - - 18.31075 -34.02778 

KB002 B - - - - 18.31075 -34.02778 

KB002 C - - - - - - 

 

Table 14 Sampling locations for bream, rock lobster and mussels near the Green Point marine outfall and the 

Robben Island reference site. Sampling took place in February 2025. 

 Bream Rock Lobster Mussel 

Site ID Replicate Longitude Latitude Longitude Latitude Longitude Latitude 

GP002 A 18.40786 -33.89705 18.40786 -33.89705 - - 

GP019 A - - - - - - 

GP030 A 18.39575 -33.90376 18.39575 -33.90376 - - 

GP031 A 18.37813 -33.91725 18.37813 -33.91725 - - 

GP033 A 18.41957 -33.90050 18.41957 -33.90050 - - 

GP034 A 18.45982 -33.91139 18.45982 -33.91139 - - 

GP035 A - - - - 18.37946 -33.92047 

GP036 A - - - - - - 

GP037 A - - - - 18.40811 -33.89898 

GP038 A - - - - 18.42065 -33.90157 

GP039 A - - - - 18.46008 -33.91201 

GP040 A - - 18.39126 -33.88824 - - 

RI001 A 18.35572 -33.81103 18.37687 -33.79714 - - 

RI001 B 18.35572 -33.81103 18.37687 -33.79714 - - 

RI001 C 18.35572 -33.81103 18.37687 -33.79714 - - 

RI002 A - - - - 18.35572 -33.81103 

RI002 B - - - - 18.35572 -33.81103 

RI002 C - - - - 18.35572 -33.81103 

 

Table 15 Sampling locations for bream, rock lobster and mussels near the Hout Bay marine outfall and the 

Crayfish Factory and Chapmans Peak reference sites. Sampling took place in February 2025. 

 Bream Rock Lobster Mussel 

Site ID Replicate Longitude Latitude Longitude Latitude Longitude Latitude 

CF001 A 18.32748 -34.16930 18.30600 -34.17078 - - 

CF001 B 18.32748 -34.16930 18.30600 -34.17078 - - 

CF001 C - - 18.30600 -34.17078 - - 

CF002 A - - - - 18.34490 -34.17831 

CF002 B - - - - 18.34490 -34.17831 

CF002 C - - - - 18.34490 -34.17831 

CP001 A 18.34614 -34.09259 - - - - 

CP001 B 18.34614 -34.09259 18.34614 -34.09259 - - 

CP001 C 18.34614 -34.09259 18.34614 -34.09259 - - 

CP002 A - - - - 18.34614 -34.09259 

CP002 B - - - - 18.34614 -34.09259 

CP002 C - - - - 18.34614 -34.09259 

HB001 A 18.34985 -34.05179 18.34985 -34.05179 - - 

HB003 A 18.36230 -34.05326 - - - - 

HB017 A 18.34925 -34.06485 18.34925 -34.06485 - - 

HB017 B - - 18.34925 -34.06485 - - 

HB017 C - - 18.34925 -34.06485 - - 

HB018 A 18.34750 -34.05783 - - - - 

HB019 A 18.36420 -34.05855 - - - - 
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 Bream Rock Lobster Mussel 

Site ID Replicate Longitude Latitude Longitude Latitude Longitude Latitude 

HB020 A 18.35690 -34.07548 - - - - 

HB021 A - - - - 18.34985 -34.05179 

HB022 A - - - - 18.34750 -34.05783 

HB023 A - - - - 18.36147 -34.04989 

HB024 A - - - - 18.36420 -34.05855 

HB025 A - - - - 18.34107 -34.06143 

HB026 A - - - - 18.35690 -34.07548 
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Guidelines and Permit Conditions for Water Quality 

Table 1. Receiving water quality substance/parameters and target values for the natural environment at the end 

of the Hout Bay outfall mixing zone [Permits for Green Point and Camps Bay do not specify limits] 

Substance / parameter Target value / Concentration 

pH 7.3 – 8.6 

Salinity  33 x 10-3 – 36 x 10-3 

Temperature The maximum acceptable variation in ambient temperature is 1°C 

Total suspended solids Not increased by more than 10% of the ambient concentration 

Turbidity / Colour Turbidity and colour acting simply or in combination should not reduce the 

depth of the euphotic zone by more than 10% of background levels 

Dissolved oxygen Should not fall below 5 mg/l (99% of the time) and below 6 mg/l (95% of the 

time) 

 

Table 2. South African Water Quality Guidelines for Coastal Marine Waters: Summary of Recommended Target 

Values for Recreational Use 

INDICATOR RECOMMENDED TARGET 

Objectionable 

Matter 

Water should not contain litter, floating particulate matter, debris, oil, grease, wax, scum, foam 

or any similar floating materials and residues from /and-based sources in concentrations that 

may cause nuisance. 

Water should not contain materials from non -natural land-based sources which will settle to 

form objectionable deposits. 

Water should not contain submerged objects and other subsurface hazards which arise from 

non-natural origins and which would be a danger, cause nuisance or interfere with any 

designated/recognized use. 

Water should not contain substances producing objectionable colour, odour, taste, or turbidity. 

INDICATOR RECOMMENDED TARGET 

pH pH of water should be within the range 5.0-9.0, assuming that the buffering capacity of the water 

is low near the extremes of the pH limits. 

Temperature For prolonged exposure, temperatures should be in the range 15 - 35 °C 

INDICATOR RECOMMENDED TARGET 

pH pH of water should be within the range 5.0-9.0, assuming that the buffering capacity of the water 

is low near the extremes of the pH limits. 

Temperature For prolonged exposure, temperatures should be in the range 15 - 35 °C 
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Table 2 cont. Risk-based ranges for intestinal enterococci (microbiological indicator organisms) 

CATEGORY ESTIMATED RISK PER EXPOSURE ENTEROCOCCI 

(Count per 100 ml) 

Excellent  2.9% gastrointestinal (GI) illness risk ≤ 100 

(95 percentile) 

Good 5% GI illness risk ≤ 200 

(95 percentile) 

Sufficient or Fair 

(minimum requirement) 

8.5% GI illness risk ≤ 185 

(95 percentile) 

Poor (unacceptable) >8.5% GI illness risk  > 185  

(95 percentile) 

 

Table 3. Water quality guidelines for physico-chemical properties of seawater as contained in the 1995 DWAF 

guidelines for the Natural Environment (DWAF 1995b) and the draft 2022 Water Quality Guidelines for Coastal 

Marine Waters: Volume 1: Natural Environment and Mariculture Use (DEA 2024).  

Category Parameter DWAF (1995) Guideline DEA (2022) Guideline 

Objectionable 

matter 

Objectionable 

matter 

Water should not contain 

floating particulate matter, 

debris, oil, grease, wax, 

scum, foam or any similar 

floating materials and 

residues from land-based 

sources in concentrations 

that may cause nuisance; 

 

Water should not contain 

materials from non-natural 

land-based sources which 

will settle to form 

putrescence; 

 

Water should not contain 

submerged objects and 

other subsurface hazards 

which arise from non-

natural origins and which 

would be a danger, cause 

nuisance or interfere with 

any 

designated/recognized 

use 

Coastal and marine waters should not contain - 

• floating particulate matter, debris, oil, 

grease, wax, scum, foam or any similar 

floating materials and residues from land-

based sources in concentrations that may 

cause nuisance; 

• materials from non-natural land-based 

sources which will settle to form 

putrescence; 

• submerged objects and other subsurface 

hazards which arise from non-natural origins 

and which would be a danger, cause 

nuisance or interfere with any 

designated/recognized use 

Physico-

chemical 

properties 

Temperature (°C) The maximum acceptable 

variation in ambient 

temperature is + or - 1°C. 

Guideline values must be derived from a reference 

system (data set) that is appropriate to the 

discharge locality and should be determined as 

the range defined by the 20
th and 80

th %iles of the 

seasonal and/or event-driven distributions for the 

reference system. Test data: Median concentration 

for the period. If sufficient data do not exist for the 

discharge locality, data such be extrapolated from 

the closest or most appropriate alternative point 

and effort must be made to accumulate necessary 

data as soon as discharge commences. 

Salinity The target range for the 

South African coastal zone 

is 33-36 ppt. 

Human activities should not cause the salinity 

(expressed as, parts per thousand) of marine and 

estuarine waters to fluctuate by more than 10% of 

the natural level expected at that time and depth. 
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Category Parameter DWAF (1995) Guideline DEA (2022) Guideline 

pH The target range for the 

South African coastal zone 

is 7.3-8.2 

Guideline values must be derived from a reference 

system (data set) that is appropriate to the 

discharge locality and should be determined as 

the range defined by the 20
th and 80

th %iles of the 

of seasonal and/or event-driven distributions for the 

reference system. 

pH changes of more than 0.5 pH units from the 

seasonal maximum or minimum defined by the 

reference systems should be fully investigated. 

Test data: Median concentration for the period 

Total suspended 

solids (TSS) 

The concentration of total 

suspended solids should not 

be increased by more than 

10% of the ambient 

concentration. 

Guideline values must be derived from a reference 

system (data set) that is appropriate to the 

discharge 

locality and should not exceed the 80
th %ile of the 

seasonal and/or event-driven distributions. Test 

data: Median concentration for period. 

Additionally, the natural euphotic depth (Zeu) 

should not be permitted to change by more than 

10%. 

Turbidity (including 

colour and 

euphotic zone) 

Turbidity and colour acting 

singly or in combination 

should not reduce the 

depth of the euphotic zone 

by more than 10 % of 

background levels 

measured at a 

comparable control site.  

The colour (substances in 

solution) of water should 

not exceed background 

levels by more than 35 

Hazen units. 

Guideline values must be derived from a reference 

system (data set) that is appropriate to the 

discharge locality and should not exceed the 80
th 

%ile of seasonal and/or event-driven distributions. 

Additionally, the natural euphotic depth (Zeu) 

should not be permitted to change by more than 

10%. Test data: Median concentration for period. 

Dissolved Oxygen For the south and east 

coasts, the dissolved 

oxygen should not fall 

below 5 mg/L (99 % of the 

time) and below 6 mg/L (95 

% of the time). For the west 

coast, the dissolved oxygen 

should not fall below 10% of 

the established natural 

variation.  

Guideline values must be derived from a reference 

system (data set) that is appropriate to the 

discharge locality and should not be allowed to 

drop below the 20th%ile of the daily, seasonal 

and/or event-driven distributions. 

Where possible, guideline values should be 

obtained during low flow and high temperature 

periods when DO concentrations are likely to be at 

their lowest. 

Test data: Median DO concentration for the 

period, calculated separately for diurnal and 

nocturnal periods and different seasons, where 

appropriate. 

Nutrients  

 

 

 

 

 

 

 

 

 

Ammonium (NH4+) 

and ammonia 

(NH3) Measured as 

total ammonia 

nitrogen (TAN) 

 

 

 

 

 

 

 

 

0.02 mg N as NH3 

0.60 mg N as NH3 + NH4
+ 

As a nutrient: Nutrient concentrations in the water 

column should not result in chlorophyll a, turbidity 

and/or dissolved oxygen levels that are outside the 

recommended water quality guideline range. This 

range should be established by using either suitable 

statistical or mathematical modelling techniques. 

Alternatively, where a modelling approach may be 

difficult to implement, total ammonia nitrogen 

(TAN) (i.e. NH3 and NH4+) concentrations can be 

derived using the reference system data 

approach: where an appropriate reference 

system(s) is available and there are sufficient data 

for the reference system, the guideline value should 

be determined as the 80th %ile of the reference 

system(s) distribution. 
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Category Parameter DWAF (1995) Guideline DEA (2022) Guideline 

Where insufficient or no reference data exists, single 

guideline values could be derived from available 

data based on professional judgement, as an 

interim measure. 

Toxicity: 600 µg/L  

 

 

 

 

 

 

Nitrate (NO3-) 

Waters should not contain 

concentrations of dissolved 

nutrients that are capable 

of causing excessive or 

nuisance growth of algae 

or other aquatic plants or 

reducing dissolved oxygen 

concentrations below the 

target range indicated for 

Dissolved oxygen 

As a nutrient: Nutrient concentrations in the water 

column should not result in chlorophyll a, turbidity 

and/or dissolved oxygen levels that are outside the 

recommended water quality guideline range. This 

range should be established by using either suitable 

statistical or mathematical modelling techniques. 

Alternatively, where a modelling approach may be 

difficult to implement, nutrient concentrations can 

be derived using the reference system data 

approach: Where an appropriate reference 

system(s) is available and there are sufficient data 

for the reference system, the guideline value should 

be determined as the 80th %ile of the reference 

system(s) distribution. 

Where insufficient or no reference data exists, single 

guideline values could be derived from available 

data based on professional judgement, as an 

interim measure. 

Toxicity: Nitrate (NO3) = 200 000 µg/L, Nitrate as 

nitrogen (NO3-N) = 45 000 µg/L 

Nitrite (NO2
-
) Waters should not contain 

concentrations of dissolved 

nutrients that are capable 

of causing excessive or 

nuisance growth of algae 

or other aquatic plants or 

reducing dissolved oxygen 

concentrations below the 

target range indicated for 

Dissolved oxygen 

As a nutrient: Nutrient concentrations in the water 

column should not result in chlorophyll a, turbidity 

and/or dissolved oxygen levels that are outside the 

recommended water quality guideline range. This 

range should be established by using either suitable 

statistical or mathematical modelling techniques. 

Alternatively, where a modelling approach may be 

difficult to implement, nutrient concentrations can 

be derived using the reference system data 

approach: Where an appropriate reference 

system(s) is available and there are sufficient data 

for the reference system, the guideline value should 

be determined as the 80th %ile of the reference 

system(s) distribution. Where insufficient or no 

reference data exists, single guideline values could 

be derived from available data based on 

professional judgement, as an interim measure. 

Phosphorus (P) Waters should not contain 

concentrations of dissolved 

nutrients that are capable 

of causing excessive or 

nuisance growth of algae 

or other aquatic plants or 

reducing dissolved oxygen 

concentrations below the 

target range indicated for 

Dissolved oxygen 

As a nutrient: Nutrient concentrations in the water 

column should not result in chlorophyll a, turbidity 

and/ or dissolved oxygen levels that are outside the 

recommended water quality guideline range. This 

range should be established by using either suitable 

statistical or mathematical modelling techniques. 

Alternatively, where a modelling approach may be 

difficult to implement, nutrient concentrations can 

be derived using the reference system data 

approach: Where an appropriate reference 

system(s) is available and there are sufficient data 

for the reference system, the guideline value should 

be determined as the 80th %ile of the reference 

system(s) distribution. Where insufficient or no 

reference data exists, single guideline values could 

be derived from available data based on 

professional judgement, as an interim measure. 

Silicon (Si) as 

reactive silicate 

Waters should not contain 

concentrations of dissolved 

As a nutrient: Nutrient concentrations in the water 

column should not result in chlorophyll a, turbidity 
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Category Parameter DWAF (1995) Guideline DEA (2022) Guideline 

nutrients that are capable 

of causing excessive or 

nuisance growth of algae 

or other aquatic plants or 

reducing dissolved oxygen 

concentrations below the 

target range indicated for 

Dissolved oxygen 

and/or dissolved oxygen levels that are outside the 

recommended water quality guideline range. This 

range should be established by using either suitable 

statistical or mathematical modelling techniques. 

Alternatively, where a modelling approach may be 

difficult to implement, nutrient concentrations can 

be derived using the reference system data 

approach: Where an appropriate reference 

system(s) is available and there are sufficient data 

for the reference system, the guideline value should 

be determined as the 80
th

%ile of the reference 

system(s) distribution. 

Where insufficient or no reference data exists, single 

guideline values could be derived from available 

data based on professional judgement, as an 

interim measure. 

Toxic 

substances – 

Metals 

Arsenic (As) 12 µg/L 8 µg/L 

Cadmium (Cd) 4 µg/L 0.12 µg/L 

Chromium (Cr) 8 µg/L 2 µg/L 

Copper (Cu) 5 µg/L 3 µg/L 

Lead (Pb) 12 µg/L 2 µg/L 

Mercury (Hg) 0.30 µg/L 0.016 µg/L 

Nickel (Ni) 25 µg/L 5 µg/L 

Silver (Ag)  0.7 µg/L 

Zinc (Zn) 25 µg/L 20 µg/L 

Toxic 

substances - 

Inorganic 

constituents 

Chlorine (Cl) - 3 µg/L 

Fluoride (F-) 5 000 µg/L 5000 µg/L 

Cyanide (CN-) 12 µg/L 1 µg/L 

Sulphide (S
2-
) - 2 µg/L 

Toxic 

substances - 

Organic 

constituents 

Aldrin - 0.003 µg/L 

Dieldrin - 0.002 µg/L 

Total DDT ((DDT + 

DDE + DDD) 

- 0.025 µg/L 

Endosulfan  - 0.0005 µg/L 

Acenaphtene - 20 µg/L 

Anthracene - 0.1 µg/L 

Benzo(a)pyrene - 0.00017 µg/L 

Fluoranthene - 0.0063 µg/L 

Naphthalene - 2 µg/L 

2,4-Dichlorophenol - 0.42 µg/L 

2,4,6-

Trichlorophenol 

- 6.5 µg/L 

Pentachlorophenol - 0.4 µg/L 

Polychlorinated 

biphenyls (PCBs) 

- 0.000045 µg/L 

Tributyltin - 0.0002 µg/L 
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Water Quality Data Tables 

 

Table 4 Water quality parameters measured in situ, or soon after sampling, for the bottom (B), middle (M) and surface (S) of the water column around the Camps Bay 

marine outfall and the Karbonkelberg reference site. 
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Site ID Date B M S B M S B M S B M S B M S B M S B M S B M S 

CB001 2024-07-22 25.0 13.0 1 7.47 7.59 9.16 89.00 91.00 110.00 54417.00 54250.00 54170.00 35.97 35.85 35.80 8.24 8.24 9.08 13.95 13.98 14.16 1.91 1.05 0.64 

CB002 2024-07-22 10.5 6.0 1 7.45 7.87 8.78 89.00 94.00 106.00 54375.00 54114.00 54143.00 35.94 35.75 35.77 8.22 8.24 8.28 13.91 13.87 13.87 1.23 0.66 1.97 

CB003 2024-07-22 8.0 4.5 1 8.02 8.43 9.05 96.00 101.00 109.00 54189.00 54070.00 54034.00 35.80 35.72 35.70 8.23 8.26 8.29 13.93 14.00 14.13 2.02 1.37 1.22 

CB004 2024-07-22 16.0 8.5 1 7.53 8.45 8.97 90.00 101.00 108.00 54328.00 54020.00 54224.00 35.90 35.68 35.84 8.23 8.27 8.30 13.90 13.98 14.13 2.04 0.89 1.48 

CB005 2024-07-22 12.0 6.5 1 7.55 8.13 8.94 90.00 98.00 108.00 54171.00 54046.00 54063.00 35.79 35.70 35.72 8.23 8.24 8.28 13.89 13.95 14.18 2.93 1.58 0.76 

CB006 2024-07-22 21.0 11.0 1 7.50 7.72 8.13 90.00 92.00 97.00 54452.00 54256.00 53912.00 35.99 35.85 35.59 8.20 8.21 8.19 13.90 13.86 13.72 0.85 1.14 1.14 

CB007 2024-07-22 22.0 11.5 1 7.55 7.78 8.21 90.00 93.00 98.00 54541.00 54346.00 54015.00 36.06 35.92 35.67 8.20 8.21 8.20 13.94 13.87 13.77 1.97 1.10 1.61 

CB008 2024-07-22 26.0 13.5 1 7.43 7.60 8.75 89.00 91.00 106.00 54367.00 54340.00 54276.00 35.93 35.91 35.88 8.24 8.25 8.31 13.94 13.91 14.14 1.05 0.40 0.00 

CB009 2024-07-22 5.5 4.0 1 7.95 8.05 8.43 95.00 97.00 102.00 54414.00 54237.00 54276.00 35.97 35.84 35.88 8.19 8.20 8.21 13.79 13.99 14.24 6.21 5.04 1.55 

CB010 2024-07-22 10.0 5.5 1 7.39 8.61 8.61 88.00 102.00 104.00 54448.00 54229.00 54232.00 35.99 35.83 35.85 8.21 8.24 8.23 13.74 13.90 14.19 4.52 1.51 3.16 

CB011 2024-07-22 14.0 7.5 1 7.56 7.49 9.01 90.00 90.00 108.00 54406.00 54209.00 54139.00 35.96 35.82 35.78 8.22 8.22 8.26 13.86 13.85 14.09 1.12 1.86 1.44 

CB012 2024-07-22 8.0 4.5 1 8.39 8.43 8.83 100.00 101.00 106.00 54203.00 54192.00 54183.00 35.82 35.81 35.81 8.24 8.25 8.28 13.99 14.04 14.23 1.91 0.32 1.10 

CB013 2024-07-22 7.5 4.5 1 8.14 8.18 8.27 97.00 97.00 98.00 54274.00 54178.00 53970.00 35.86 35.79 35.64 8.13 8.13 8.14 13.72 13.73 13.71 5.74 8.19 3.46 

CB014 2024-07-22 5.0 3.0 1 8.22 8.25 8.28 98.00 98.00 98.00 54142.00 54105.00 54022.00 35.76 35.73 35.67 8.14 8.14 8.14 13.68 13.68 13.67 6.35 7.06 4.68 

CB015 2024-07-22 8.0 4.5 1 8.46 8.47 8.48 100.00 101.00 101.00 53987.00 53948.00 53952.00 35.64 35.62 35.62 8.09 8.10 8.10 13.63 13.66 13.60 0.19 2.89 4.14 

CB016 2024-07-22 8.0 4.5 1 7.97 8.29 8.23 95.00 99.00 98.00 54118.00 54062.00 53919.00 35.75 35.71 35.61 8.21 8.23 8.23 13.77 13.83 13.95 9.85 3.80 6.01 

CB017 2024-07-22 14.0 7.5 1 7.55 7.88 8.20 90.00 94.00 97.00 54422.00 54182.00 53873.00 35.97 35.79 35.56 8.20 8.19 8.21 13.84 13.77 13.68 1.50 3.32 1.34 

KB001 2024-07-22 38.0 19.5 1 5.64 7.40 8.79 65.00 88.00 105.00 54244.00 54459.00 53992.00 35.78 35.99 35.66 8.12 8.23 8.29 12.67 13.62 13.82 2.40 2.74 2.80 

CB001 2024-08-23 24.0 12.5 1 7.08 7.83 7.95 85.41 95.75 97.27 54319.00 54709.00 54356.00 35.90 36.20 35.95 7.53 7.55 7.55 14.17 14.44 14.44 0.41 1.67 2.64 

CB002 2024-08-23 10.0 5.5 1 7.75 7.92 7.87 94.61 97.04 94.49 54466.00 54384.00 54384.00 36.03 35.97 35.98 7.53 7.55 7.54 14.45 14.54 14.63 2.43 1.70 2.64 

CB003 2024-08-23 8.5 5.0 1 7.52 7.44 7.42 92.14 91.45 91.08 54814.00 54866.00 54937.00 36.28 36.33 36.38 7.51 7.51 7.51 14.45 14.46 14.56 0.00 1.44 0.00 

CB004 2024-08-20 19.0 10.0 1 7.62 8.05 8.29 93.18 98.19 102.21 54210.00 55092.00 55282.00 35.84 36.49 36.64 7.54 7.53 7.53 14.71 14.54 14.44 13.28 8.08 13.90 

CB005 2024-08-20 12.0 6.5 1 8.09 8.43 8.53 100.29 102.57 103.97 53942.00 54346.00 54213.00 35.66 35.95 35.85 7.52 7.52 7.52 15.22 14.66 14.53 10.44 16.15 15.67 

CB006 2024-08-23 25.0 12.5 1 7.55 7.96 8.12 92.12 97.63 99.52 54625.00 54821.00 54767.00 36.13 36.29 36.26 7.51 7.54 7.53 14.32 14.49 14.52 0.88 0.00 0.75 

CB007 2024-08-20 23.0 12.0 1 7.72 7.97 8.11 93.75 97.12 99.37 55297.00 54384.00 54565.00 36.64 35.97 36.11 7.54 7.54 7.53 14.65 14.64 14.66 5.65 2.46 3.79 

CB008 2024-08-20 21.0 12.0 1 7.80 7.98 8.14 95.27 97.26 99.46 54412.00 54555.00 54546.00 35.99 36.09 36.09 7.54 7.54 7.53 14.58 14.51 14.54 5.24 1.61 5.77 

CB009 2024-08-23 6.0 3.5 1 7.78 7.81 7.83 95.40 95.55 96.54 54506.00 54547.00 54614.00 36.06 36.09 36.15 7.54 7.54 7.54 14.51 14.57 14.74 1.21 2.95 0.87 

CB010 2024-08-23 6.0 3.0 1 7.81 7.70 7.78 95.51 94.48 95.51 54288.00 54255.00 54450.00 35.90 35.88 36.02 7.54 7.54 7.54 14.56 14.61 14.63 1.70 1.62 2.63 

CB011 2024-08-23 9.0 4.5 1 7.77 7.82 7.92 95.01 95.73 97.42 54217.00 54222.00 54135.00 35.85 35.86 35.80 7.54 7.54 7.54 14.58 14.77 14.77 3.37 0.83 2.31 

CB012 2024-08-23 7.0 4.0 1 7.40 7.63 7.38 90.47 90.26 90.23 54777.00 54778.00 54839.00 36.26 36.26 36.31 7.50 7.51 7.51 14.40 14.46 14.44 0.00 0.00 0.00 

CB013 2024-08-20 13.0 6.5 1 8.30 8.30 8.47 101.55 102.34 103.44 54294.00 54325.00 54371.00 35.91 35.93 35.97 7.51 7.51 7.52 14.69 14.66 14.70 11.77 12.18 3.53 

CB014 2024-08-23 6.0 3.5 1 7.76 7.90 7.91 94.81 97.04 97.19 54757.00 54771.00 54729.00 36.25 36.26 36.23 7.48 7.49 7.49 14.50 14.60 14.59 0.50 1.02 0.26 

CB015 2024-08-20 8.0 4.5 1 8.16 8.17 8.22 99.60 99.40 100.21 54451.00 54387.00 54490.00 36.02 35.97 36.05 7.51 7.51 7.51 14.46 14.53 14.63 12.57 7.31 10.26 

CB016 2024-08-20 9.0 4.5 1 8.12 8.34 8.26 98.32 101.69 100.91 54538.00 54493.00 54512.00 36.08 36.05 36.07 7.50 7.50 7.50 14.44 14.59 14.59 5.19 7.74 5.26 
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CB017 2024-08-23 17.0 9.0 1 7.58 7.90 8.04 92.44 96.93 98.76 54783.00 54793.00 54846.00 36.26 36.27 36.31 7.53 7.54 7.53 14.42 14.49 14.54 1.15 0.00 0.08 

KB001 2024-08-20 36.0 18.5 1 7.84 8.01 8.20 95.44 97.68 99.77 54839.00 54919.00 54762.00 36.29 36.36 36.25 7.52 7.54 7.53 14.44 14.62 14.53 0.36 1.52 0.26 

KB001* 2024-08-23 41.0 21.0 1 7.82 8.27 8.43 95.51 101.44 103.76 54736.00 54921.00 54983.00 36.21 36.36 36.42 7.56 7.57 7.58 14.33 14.57 14.65 0.00 0.42 0.00 

CB001 2024-09-23 25.5 13.0 1 7.49 8.53 8.81 85.01 96.41 101.99 51719.00 52937.00 52962.00 33.89 34.75 34.84 7.55 7.59 7.60 11.80 11.19 12.39 0.00 0.00 0.00 

CB002 2024-09-23 9.5 5.0 1 8.14 8.27 8.44 92.22 92.59 94.73 52694.00 53204.00 53617.00 34.61 34.91 35.22 7.57 7.58 7.57 11.80 10.64 10.78 0.00 0.00 0.00 

CB003 2024-09-23 5.5 3.0 1 8.18 8.01 8.03 91.52 89.24 89.35 52706.00 53487.00 53546.00 34.57 35.11 35.15 7.54 7.53 7.54 11.03 10.46 10.46 0.00 0.00 0.00 

CB004 2024-09-23 10.0 5.5 1 8.15 8.60 9.19 91.00 96.27 103.02 53107.00 53409.00 53871.00 34.81 35.05 35.40 7.54 7.58 7.63 10.29 10.50 10.57 0.00 0.00 0.00 

CB005 2024-09-23 11.0 6.0 1 7.81 8.28 8.67 86.48 91.97 96.94 53247.00 53511.00 53745.00 34.89 35.11 35.30 7.54 7.56 7.58 9.97 10.34 10.46 0.00 0.00 0.00 

CB006 2024-09-23 23.5 12.0 1 7.27 8.21 9.30 80.37 91.76 105.76 52687.00 53043.00 53899.00 34.50 34.78 35.46 7.54 7.55 7.60 10.28 10.46 11.15 0.00 0.00 0.00 

CB007 2024-09-23 23.0 12.0 1 7.83 8.47 9.00 87.63 94.80 102.73 52731.00 53155.00 54043.00 34.54 34.87 35.57 7.54 7.57 7.58 10.32 10.64 11.37 0.00 0.00 0.02 

CB008 2024-09-23 25.0 13.0 1 7.39 8.42 8.98 81.70 94.13 102.01 52710.00 53288.00 53760.00 34.52 34.96 35.35 7.54 7.58 7.59 10.27 10.55 11.11 0.00 0.00 0.00 

CB009 2024-09-23 4.5 2.0 1 7.80 8.34 8.51 88.36 95.03 97.63 52748.00 53722.00 54133.00 34.61 35.33 35.65 7.56 7.56 7.57 11.22 11.24 11.53 0.00 0.00 0.02 

CB010 2024-09-23 7.0 4.0 1 7.95 8.28 8.84 89.64 93.00 101.41 52672.00 53430.00 54592.00 34.55 35.07 35.98 7.56 7.57 7.58 11.02 10.59 11.35 0.00 0.00 0.00 

CB011 2024-09-23 13.5 7.0 1 7.77 8.12 8.48 86.98 90.77 95.78 53023.00 53319.00 53945.00 34.75 34.98 35.47 7.55 7.57 7.57 10.33 10.49 10.91 0.00 0.00 0.00 

CB012 2024-09-23 7.0 4.0 1 7.75 8.06 8.32 86.66 89.61 92.85 53161.00 53448.00 53631.00 34.85 35.07 35.21 7.53 7.54 7.54 10.17 10.36 10.44 0.00 0.00 0.00 

CB013 2024-09-23 6.0 3.5 1 8.27 8.64 8.75 92.30 96.80 98.51 53223.00 53586.00 53742.00 34.93 35.19 35.32 7.55 7.57 7.56 10.76 10.63 10.82 0.00 0.00 0.00 

CB014 2024-09-23 4.5 2.5 1 8.12 8.76 8.81 90.52 98.18 98.97 53394.00 53625.00 53704.00 35.04 35.22 35.29 7.55 7.57 7.57 10.46 10.65 10.87 0.00 0.00 0.00 

CB015 2024-09-23 6.0 3.5 1 8.51 8.79 8.97 94.27 98.71 101.19 52912.00 53460.00 53725.00 34.69 35.11 35.32 7.54 7.56 7.56 10.60 10.76 10.97 0.00 0.00 1.37 

CB016 2024-09-23 12.5 6.5 1 8.01 8.91 9.32 87.90 100.37 105.44 53157.00 53456.00 53686.00 34.85 35.10 35.30 7.52 7.59 7.60 10.25 10.78 11.11 0.00 0.00 0.00 

CB017 2024-09-23 16.0 8.5 1 7.60 8.31 8.92 84.03 92.66 100.26 52476.00 53217.00 53679.00 34.38 34.91 35.27 7.54 7.56 7.58 10.66 10.48 10.77 0.00 0.00 0.00 

KB001 2024-09-23 30.0 15.5 1 8.51 8.76 9.13 93.50 96.79 102.99 53056.00 53201.00 53807.00 34.76 34.89 35.37 7.53 7.55 7.60 10.24 10.46 10.92 0.00 0.00 0.00 

CB001 2024-10-16 25.0 13.0 1 6.25 6.55 7.36 70.40 74.69 89.38 53395.00 53606.00 55052.00 35.06 35.25 36.24 7.58 7.59 7.60 10.95 11.48 10.26 0.02 0.00 0.00 

CB003 2024-10-16 6.0 3.5 1 7.72 7.78 7.64 90.70 91.61 89.85 52954.00 53328.00 53316.00 34.84 35.13 35.14 7.59 7.60 7.60 12.69 12.93 13.32 0.00 0.00 0.02 

CB004 2024-10-16 13.0 7.0 1 6.64 7.21 7.36 75.88 83.53 85.90 53791.00 54443.00 53868.00 35.40 35.91 35.52 7.56 7.88 7.59 11.56 12.08 12.73 0.45 0.00 0.12 

CB005 2024-10-16 13.0 7.0 1 6.97 7.42 7.79 80.01 85.21 91.07 53113.00 53919.00 54148.00 34.91 35.51 35.73 7.57 7.56 7.59 11.84 11.84 12.77 1.02 0.92 0.00 

CB006 2024-10-16 25.0 13.0 1 6.47 6.93 7.41 73.13 79.66 85.48 53339.00 53424.00 53847.00 35.04 35.14 35.49 7.54 7.57 7.59 11.19 11.85 12.45 3.57 0.02 0.00 

CB007 2024-10-16 23.0 12.0 1 6.60 6.76 7.24 72.95 76.99 84.02 53233.00 53951.00 54252.00 34.96 35.50 35.78 7.56 7.57 7.59 11.26 11.37 12.22 0.13 1.74 0.00 

CB008 2024-10-16 26.0 13.5 1 6.35 6.64 7.56 71.72 75.54 88.42 53671.00 54009.00 55058.00 35.27 35.54 36.41 7.57 7.58 7.60 11.09 11.35 12.99 0.00 0.00 0.00 

CB009 2024-10-16 4.5 2.5 1 7.23 7.53 7.68 84.09 88.26 91.75 53793.00 53576.00 54231.00 35.44 35.31 35.82 7.59 7.60 7.62 12.22 12.82 13.48 1.18 0.09 0.02 

CB010 2024-10-16 9.0 5.0 1 6.91 7.20 7.66 79.34 82.94 92.30 53513.00 53694.00 54272.00 35.21 35.36 35.90 7.58 7.58 7.62 11.84 12.22 14.75 1.38 0.00 0.00 

CB011 2024-10-16 14.5 7.5 1 6.51 6.84 8.35 74.05 78.51 99.75 53513.00 53748.00 54007.00 35.18 35.37 35.66 7.59 7.57 7.63 11.39 11.67 13.52 0.00 0.00 0.00 

CB012 2024-10-16 6.5 3.5 1 7.74 7.53 7.56 89.88 87.81 88.51 53772.00 54069.00 54141.00 35.43 35.66 35.71 7.56 7.58 7.58 12.41 12.54 12.53 0.00 1.34 0.00 

CB013 2024-10-16 6.0 3.5 1 7.82 7.83 7.78 89.64 89.69 89.22 53403.00 53977.00 54224.00 35.13 35.55 35.77 7.53 7.54 7.54 11.76 11.71 12.49 2.08 0.37 0.89 

CB014 2024-10-16 4.0 2.5 1 7.73 7.71 7.73 88.74 88.20 88.49 53510.00 53817.00 53919.00 35.22 35.42 35.51 7.54 7.53 7.54 12.03 11.65 11.81 2.76 0.32 0.98 

CB015 2024-10-16 4.5 2.0 1 8.25 8.34 8.27 95.14 95.58 95.25 53644.00 53801.00 53901.00 35.31 35.43 35.50 7.53 7.54 7.54 11.85 11.87 11.94 3.17 5.83 4.46 

CB016 2024-10-16 8.0 4.0 4 7.23 7.22 7.24 83.86 83.84 84.19 53990.00 54225.00 54214.00 35.58 35.76 35.75 7.57 7.58 7.58 12.25 12.26 12.36 0.23 0.00 0.00 

CB017 2024-10-16 15.0 8.0 1 7.33 7.26 7.26 83.88 84.33 84.81 52987.00 53511.00 53772.00 34.84 35.24 35.44 7.54 7.58 7.59 12.22 12.41 12.55 1.33 0.32 0.27 

KB001 2024-10-16 31.0 16.0 1 6.49 6.62 6.56 72.40 73.49 72.91 53372.00 53554.00 53668.00 35.02 35.15 35.24 7.15 7.52 7.52 10.55 10.49 10.39 0.02 0.00 0.02 

CB001 2024-11-11 26.0 13.5 1 7.35 7.78 8.76 82.78 87.83 100.31 53580.00 53705.00 53754.00 35.20 35.30 35.39 7.57 7.59 7.63 11.07 11.08 11.78 0.00 0.00 0.00 

 
* KB001 (Karbonkelberg reference site) was sampled twice in August because the sampling for Camps Bay marine outfall was split over two days due to 

poor weather conditions. 
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CB002 2024-11-11 11.5 6.0 1 7.81 8.20 8.63 88.31 92.95 100.10 53383.00 53519.00 54434.00 35.08 35.19 35.90 7.60 7.61 7.63 11.30 11.35 12.07 0.00 0.00 0.00 

CB003 2024-11-11 6.5 4.0 1 8.10 8.44 8.63 92.25 96.10 98.74 53459.00 53744.00 53825.00 35.15 35.36 35.43 7.61 7.61 7.61 11.54 11.52 11.58 0.00 0.00 0.00 

CB004 2024-11-11 17.0 9.0 1 7.83 8.05 8.51 88.61 91.13 98.31 53560.00 53488.00 54289.00 35.21 35.16 35.79 7.59 7.60 7.63 11.28 11.38 11.95 0.00 0.00 0.00 

CB005 2024-11-11 11.5 6.0 1 7.82 8.18 8.46 89.00 93.41 96.95 53120.00 53757.00 54557.00 34.90 35.37 35.98 7.60 7.60 7.61 11.54 11.57 11.79 0.00 0.00 0.00 

CB006 2024-11-11 25.0 13.0 1 7.41 8.10 8.98 83.66 92.31 106.61 53304.00 53644.00 54159.00 35.01 35.26 35.75 7.61 7.62 7.67 11.17 11.14 13.16 0.00 0.00 0.00 

CB007 2024-11-11 25.5 13.5 1 7.36 8.36 9.19 82.90 94.64 107.26 53580.00 53186.00 54471.00 35.20 34.94 35.95 7.60 7.62 7.67 11.02 11.43 12.53 0.00 0.00 0.00 

CB008 2024-11-11 26.5 13.5 1 7.37 8.07 8.87 83.24 91.15 104.85 53179.00 53616.00 54281.00 34.92 35.24 35.83 7.60 7.61 7.66 11.27 11.13 12.81 0.00 0.00 0.00 

CB009 2024-11-11 5.5 3.5 1 8.80 9.14 9.41 103.69 108.33 114.18 53164.00 54456.00 54620.00 35.00 35.99 36.12 7.67 7.67 7.71 12.69 13.49 13.84 0.02 0.00 0.00 

CB010 2024-11-11 7.5 4.5 1 8.49 9.28 9.20 97.90 108.66 109.90 52888.00 53832.00 54222.00 34.77 35.49 35.82 7.64 7.68 7.70 12.21 12.67 13.56 0.00 0.00 0.00 

CB011 2024-11-11 14.0 7.5 1 8.26 8.99 9.72 94.61 105.51 115.51 52748.00 53466.00 54287.00 34.65 35.21 35.85 7.64 7.67 7.71 11.86 12.51 13.24 0.00 0.00 0.00 

CB012 2024-11-11 7.0 4.0 1 8.41 8.67 8.76 95.92 99.10 100.03 53658.00 53506.00 53714.00 35.30 35.20 35.35 7.62 7.62 7.63 11.53 11.73 11.67 0.00 0.00 0.00 

CB013 2024-11-11 7.0 4.0 1 8.42 8.65 9.13 96.62 101.07 108.17 53218.00 53307.00 54263.00 35.00 35.09 35.83 7.64 7.64 7.67 11.88 12.50 13.13 0.00 0.00 0.00 

CB014 2024-11-11 5.5 3.5 1 8.39 8.56 8.81 95.95 98.05 102.24 53309.00 53779.00 54016.00 35.05 35.40 35.60 7.63 7.63 7.65 11.73 11.71 12.15 0.00 0.00 0.00 

CB015 2024-11-11 7.0 4.0 1 8.39 8.87 8.98 96.69 101.72 103.65 52803.00 53472.00 53651.00 34.70 35.18 35.32 7.63 7.64 7.64 12.04 11.76 12.03 0.00 0.00 0.00 

CB016 2024-11-11 9.5 5.5 1 8.01 8.13 8.31 91.21 92.37 95.50 53066.00 53577.00 54072.00 34.87 35.23 35.63 7.63 7.63 7.62 11.60 11.43 11.92 0.00 0.00 0.00 

CB017 2024-11-11 16.5 9.0 1 7.92 7.63 8.25 89.52 95.03 95.22 53456.00 53711.00 53275.00 35.13 35.32 35.05 7.62 7.63 7.62 11.27 11.30 12.08 0.00 0.00 0.00 

KB001 2024-11-11 33.0 17.0 1 6.71 7.41 7.85 73.19 82.83 88.38 53584.00 53515.00 53507.00 35.10 35.14 35.18 7.50 7.55 7.58 9.60 10.70 11.28 0.00 0.00 0.00 

CB001 2024-12-19 25.0 13.0 1 5.66 6.02 7.50 62.29 66.29 85.52 52512.00 53685.00 53030.00 34.36 35.21 34.85 7.56 7.56 7.62 10.10 10.01 11.77 0.00 0.00 0.00 

CB002 2024-12-19 11.0 6.0 1 6.31 6.78 7.53 70.27 76.62 87.99 52554.00 53789.00 54815.00 34.43 35.35 36.18 7.58 7.61 7.61 10.66 10.86 12.08 0.00 0.00 0.00 

CB003 2024-12-19 6.0 3.5 1 7.83 8.02 8.61 87.54 89.82 96.26 53451.00 53364.00 53556.00 35.10 35.04 35.18 7.60 7.59 7.59 10.78 10.80 10.80 1.15 0.00 0.00 

CB004 2024-12-19 17.5 9.0 1 5.60 5.93 7.33 61.06 65.19 83.11 52639.00 53679.00 53460.00 34.45 35.21 35.15 7.56 7.56 7.62 10.08 9.95 11.39 0.12 0.00 0.00 

CB005 2024-12-19 11.0 6.0 1 7.79 7.90 7.27 86.18 87.65 81.81 53270.00 53622.00 54180.00 34.94 35.20 35.66 7.58 7.58 7.59 10.47 10.47 11.05 1.38 0.00 0.00 

CB006 2024-12-19 24.5 13.0 1 5.59 5.74 7.11 60.70 62.94 80.76 53252.00 52503.00 55005.00 34.86 34.36 36.28 7.55 7.55 7.59 9.61 10.20 11.26 0.00 0.00 0.00 

CB007 2024-12-19 25.0 13.0 1 5.64 5.95 7.68 61.51 65.11 87.20 53150.00 53263.00 54068.00 34.80 34.89 35.61 7.55 7.55 7.61 9.77 9.85 11.57 0.00 0.00 0.00 

CB008 2024-12-19 25.0 13.0 1 5.68 5.60 7.70 61.97 61.01 88.03 53036.00 53667.00 54192.00 34.72 35.17 35.69 7.55 7.55 7.61 9.87 9.57 11.42 0.00 0.00 0.00 

CB009 2024-12-19 5.0 3.0 1 8.35 8.54 8.47 95.44 99.08 98.74 52065.00 54002.00 53233.00 34.14 35.59 35.05 7.62 7.63 7.63 11.67 12.09 12.63 0.00 0.24 0.00 

CB010 2024-12-19 7.5 5.0 1 7.15 7.96 9.16 81.09 90.20 105.40 52288.00 53446.00 53985.00 34.28 35.12 35.56 7.62 7.62 7.64 11.20 11.16 11.85 0.00 0.00 0.67 

CB011 2024-12-19 13.0 7.0 1 6.93 7.07 7.28 77.62 79.50 82.01 53361.00 52914.00 53619.00 35.04 34.74 35.24 7.61 7.60 7.62 10.89 11.26 11.07 0.47 0.00 0.00 

CB012 2024-12-19 7.5 4.5 1 9.46 9.44 9.41 105.31 105.02 104.68 53402.00 53572.00 53629.00 35.05 35.17 35.22 7.63 7.63 7.62 10.60 10.52 10.51 0.00 0.61 0.00 

CB013 2024-12-19 7.5 4.0 1 8.23 8.26 8.74 90.76 90.82 96.34 53165.00 53590.00 53984.00 34.85 35.15 35.45 7.56 7.55 7.56 10.20 10.01 10.12 1.35 1.12 1.59 

CB014 2024-12-19 5.5 3.0 1 7.66 8.31 8.58 84.45 91.44 95.11 53110.00 53477.00 53759.00 34.82 35.07 35.29 7.55 7.55 7.55 10.25 10.05 10.29 0.97 0.00 0.64 

CB015 2024-12-19 6.5 3.5 1 7.34 8.50 8.97 80.74 93.82 99.70 52998.00 52295.00 53882.00 34.72 34.22 35.39 7.54 7.56 7.57 10.08 10.22 10.40 0.86 0.84 0.00 

CB016 2024-12-19 8.5 5.0 1 7.31 7.71 7.65 80.35 85.19 87.14 53394.00 53696.00 54053.00 35.01 35.24 35.58 7.55 7.56 7.57 10.04 10.18 11.39 0.41 0.25 0.02 

CB017 2024-12-19 15.5 8.0 1 5.71 6.47 7.02 62.25 70.60 78.31 52955.00 53699.00 53415.00 34.66 35.20 35.08 7.55 7.55 7.57 9.81 9.67 10.85 0.00 0.35 1.02 

KB001 2024-12-19 30.0 15.5 1 5.69 5.86 6.16 61.85 63.30 66.37 53571.00 53103.00 53437.00 35.08 34.77 35.01 7.46 7.48 7.49 9.41 9.71 9.63 0.00 0.00 0.00 

CB001 2025-01-14 26.0 13.5 1 5.05 4.99 6.39 55.35 54.57 68.02 53198.00 53655.00 53312.00 34.83 35.14 35.00 7.76 7.76 7.79 9.69 9.38 10.81 0.00 0.00 0.00 

CB002 2025-01-14 13.0 7.0 1 5.21 5.64 6.20 56.35 61.13 69.91 52920.00 53431.00 53816.00 34.67 35.03 35.26 7.76 7.77 7.78 10.18 9.95 9.27 0.00 0.00 0.00 

CB003 2025-01-14 5.0 3.0 1 5.66 5.85 6.51 62.54 64.85 76.82 53148.00 53508.00 53707.00 34.83 35.09 35.26 7.78 7.78 7.79 10.11 10.08 10.28 0.00 0.00 0.00 

CB004 2025-01-14 17.0 9.0 1 4.93 5.02 6.22 54.02 55.09 67.72 53389.00 53356.00 53539.00 34.96 34.95 35.13 7.74 7.72 7.77 9.52 9.71 10.29 0.00 0.00 0.00 

CB005 2025-01-14 12.0 6.5 1 5.22 5.11 6.80 55.40 56.29 76.88 53108.00 53615.00 53907.00 34.77 35.14 35.44 7.72 7.72 7.77 9.71 9.71 10.82 0.00 0.00 0.00 

CB006 2025-01-14 23.0 12.0 1 5.18 5.46 6.81 56.62 58.21 74.40 53245.00 53457.00 53853.00 34.88 35.03 35.39 7.77 7.77 7.82 9.93 9.80 10.64 0.00 0.00 0.00 

CB007 2025-01-14 21.0 11.0 1 5.01 5.18 6.55 54.81 56.46 74.86 53440.00 53429.00 53947.00 34.99 35.01 35.46 7.75 7.75 7.80 9.49 9.75 10.75 0.00 0.00 0.00 

CB008 2025-01-14 25.0 13.0 1 5.05 4.98 6.39 55.06 54.54 72.00 53535.00 53672.00 53253.00 35.05 35.16 34.97 7.75 7.74 7.79 9.41 9.38 10.92 0.00 0.00 0.00 

CB009 2025-01-14 5.0 3.0 1 5.67 6.22 7.20 63.60 70.30 82.65 52711.00 53527.00 53320.00 34.57 35.17 35.06 7.73 7.79 7.79 10.88 10.91 11.60 0.00 0.00 0.00 

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


October 2025 Appendix II: Water Quality Data Draft for External Review 

 

City of Cape Town Marine Wastewater Outfalls: Receiving Environment Monitoring Report 2024/2025 
12 

 

D
e

p
th

 (
m

) 

D
is

so
lv

e
d

 

o
x
y

g
e

n
 

c
o

n
c

e
n

tr
a

ti
o

n
 

(m
g

/L
) 

D
is

so
lv

e
d

 

o
x
y

g
e

n
 

sa
tu

ra
ti
o

n
 (

%
) 

S
p

e
c

if
ic

 

c
o

n
d

u
c

ti
v

it
y

 

(μ
S
/c

m
) 

S
a

li
n

it
y

 (
P
S
U

) 

p
H

 

Te
m

p
e

ra
tu

re
 

(°
C

) 

Tu
rb

id
it
y

 (
N

TU
) 

Site ID Date B M S B M S B M S B M S B M S B M S B M S B M S 

CB010 2025-01-14 8.0 4.5 1 4.88 5.63 6.23 54.24 61.42 72.54 52824.00 53142.00 54019.00 34.60 34.86 35.56 7.75 7.73 7.80 10.22 10.55 11.36 0.00 0.00 0.00 

CB011 2025-01-14 13.0 7.0 1 4.61 5.03 7.05 51.61 57.22 80.90 52314.00 52939.00 54268.00 34.25 34.68 35.73 7.73 7.71 7.81 10.59 10.11 11.26 0.00 0.00 0.00 

CB012 2025-01-14 6.0 3.5 1 5.85 6.66 7.07 64.88 74.82 79.90 53722.00 53732.00 53752.00 35.25 35.28 35.32 7.74 7.76 7.76 10.03 10.44 10.76 0.00 0.00 0.00 

CB013 2025-01-14 9.5 4.5 1 5.60 6.30 6.83 60.17 69.59 77.44 53082.00 53552.00 53801.00 34.78 35.16 35.37 7.73 7.75 7.78 10.05 10.49 11.01 0.00 0.00 0.00 

CB014 2025-01-14 5.0 3.0 1 6.62 6.51 7.00 73.68 73.20 79.75 53049.00 53517.00 53797.00 34.82 35.15 35.38 7.76 7.77 7.78 10.97 10.78 11.20 0.00 0.00 0.00 

CB015 2025-01-14 5.0 3.0 1 6.70 7.53 7.71 74.56 86.93 88.42 52815.00 53151.00 54096.00 34.65 34.90 35.62 7.75 7.75 7.77 11.07 11.09 11.54 0.00 0.00 0.00 

CB016 2025-01-14 10.0 5.5 1 4.84 5.40 6.55 52.37 59.58 74.85 53393.00 53608.00 53542.00 34.97 35.15 35.17 7.67 7.70 7.74 9.63 9.80 10.79 0.00 0.00 0.00 

CB017 2025-01-14 15.0 8.0 1 5.17 5.08 6.75 56.42 55.86 73.49 53204.00 53521.00 54087.00 34.83 35.06 35.58 7.76 7.76 7.83 9.63 9.57 10.94 0.00 0.00 0.00 

KB001 2025-01-14 30.0 15.5 1 5.34 5.39 6.78 58.46 59.08 76.84 53615.00 53606.00 53406.00 35.12 35.11 35.07 7.61 7.65 7.73 9.52 9.47 10.81 0.00 0.00 0.00 

CB001 2025-02-12 25.0 13.0 1 5.86 6.78 8.69 66.60 80.80 86.33 51229.00 51128.00 53104.00 33.54 33.53 35.03 7.89 7.99 8.35 12.07 13.33 14.68 0.00 0.00 0.18 

CB002 2025-02-12 13.0 7.0 1 6.63 8.62 8.52 76.41 107.72 108.50 50902.00 52466.00 52641.00 33.33 34.52 34.68 7.89 8.27 8.31 12.50 13.56 14.47 0.00 0.00 0.00 

CB003 2025-02-12 6.0 3.5 1 7.95 8.29 8.96 91.41 95.70 105.53 56627.00 53221.00 53813.00 37.51 35.03 35.51 8.06 8.09 8.17 11.89 12.50 13.56 0.00 0.00 0.00 

CB004 2025-02-12 14.5 8.0 1 7.16 8.32 8.93 87.89 112.33 117.90 51183.00 52077.00 52544.00 33.60 34.29 34.63 8.07 8.34 8.37 14.37 15.40 15.21 0.25 0.11 1.01 

CB005 2025-02-12 12.0 6.5 1 5.83 9.13 10.75 65.41 106.46 129.14 53625.00 53250.00 53224.00 35.19 35.05 35.07 7.93 8.14 8.31 10.32 12.40 13.30 0.00 0.00 0.00 

CB006 2025-02-12 24.5 12.0 1 4.57 8.28 8.28 51.46 109.15 99.26 53393.00 52643.00 52952.00 35.24 34.67 34.93 7.81 8.25 8.36 14.75 14.17 15.03 0.00 0.00 1.38 

CB007 2025-02-12 23.0 11.0 1 6.22 8.06 8.02 71.29 97.63 105.65 50300.00 52114.00 52647.00 32.92 34.27 34.68 7.85 8.17 8.36 13.23 13.78 14.17 0.00 0.02 0.00 

CB008 2025-02-12 21.5 13.0 1 6.00 8.05 9.18 76.16 96.62 110.54 50233.00 51242.00 52726.00 32.88 33.66 34.70 7.91 8.24 8.36 13.54 14.90 13.23 0.00 0.00 0.96 

CB009 2025-02-12 4.5 2.5 1 10.60 11.77 11.83 128.90 143.24 144.73 52925.00 53977.00 54279.00 34.88 35.66 35.89 8.34 8.33 8.39 14.22 14.23 14.41 0.00 0.00 0.54 

CB010 2025-02-12 9.5 5.0 1 6.81 10.56 11.29 76.96 127.44 136.86 53552.00 54480.00 54415.00 35.18 35.98 35.97 8.04 8.33 8.35 10.94 12.99 13.90 0.00 0.02 0.02 

CB011 2025-02-12 11.0 6.0 1 7.24 8.07 9.33 68.29 93.01 110.89 53033.00 54009.00 54419.00 34.78 35.56 35.93 7.93 8.15 8.25 10.57 11.66 12.92 0.00 0.00 0.00 

CB012 2025-02-12 6.0 3.5 1 8.53 9.01 9.02 97.19 103.19 103.68 53361.00 53593.00 53742.00 35.08 35.25 35.37 8.00 8.04 8.07 11.45 11.50 11.57 0.00 0.00 0.00 

CB013 2025-02-12 6.0 3.5 1 8.28 8.39 8.36 95.71 95.73 97.27 53642.00 53344.00 53905.00 35.27 35.06 35.53 7.96 7.96 7.96 11.29 11.32 12.32 0.00 0.00 0.00 

CB014 2025-02-12 5.0 3.0 2 7.70 8.14 8.20 87.70 93.36 93.93 53391.00 53657.00 53499.00 35.09 35.29 35.18 7.96 8.00 7.98 11.30 11.30 11.49 0.00 0.00 0.00 

CB015 2025-02-12 6.0 3.0 1 7.55 7.78 7.91 85.88 91.23 92.95 53190.00 52979.00 53666.00 34.93 34.79 35.30 7.88 7.80 7.92 11.03 11.29 11.47 0.00 0.20 0.00 

CB016 2025-02-12 9.0 5.0 1 6.46 7.21 7.98 72.50 81.29 90.12 53554.00 53560.00 53729.00 35.15 35.18 35.33 7.84 7.92 7.93 10.39 10.76 11.13 0.00 0.00 0.03 

CB017 2025-02-12 15.0 8.0 1 5.85 9.96 10.09 65.86 117.91 119.77 52036.00 53575.00 53459.00 34.07 35.31 35.24 7.85 8.20 8.23 10.91 13.04 13.18 0.48 0.00 0.37 

KB001 2025-02-12 25.0 13.0 1 5.93 6.46 7.35 65.33 71.53 82.73 53333.00 53715.00 53910.00 34.94 35.24 35.43 7.86 7.90 7.99 9.88 10.08 10.60 0.00 0.00 0.00 

CB001 2025-03-20 26.5 13.5 1 3.59 6.70 8.19 39.20 78.56 99.73 52989.00 54826.00 54982.00 34.75 36.22 36.41 7.86 8.06 8.18 10.74 12.63 14.31 0.00 0.00 0.00 

CB002 2025-03-20 13.0 7.0 1 7.56 8.19 8.41 90.30 99.10 102.65 53708.00 54410.00 54992.00 35.44 35.98 36.43 8.11 8.18 8.19 13.69 14.14 14.62 0.57 0.67 0.75 

CB003 2025-03-20 7.0 4.0 1 7.71 7.80 7.98 91.24 93.19 96.37 53667.00 54199.00 54609.00 35.39 35.80 36.12 8.07 8.12 8.16 13.21 13.49 14.07 0.51 0.48 0.51 

CB004 2025-03-20 18.0 9.5 1 7.10 7.84 8.04 83.27 94.14 97.30 53322.00 54257.00 54529.00 35.12 35.85 36.07 8.02 8.15 8.17 12.92 13.77 14.16 0.49 0.71 0.32 

CB005 2025-03-20 12.0 6.5 1 7.10 7.54 7.97 82.79 89.57 95.81 52100.00 54192.00 54349.00 34.23 35.78 35.93 8.01 8.10 8.15 13.00 13.23 13.97 0.33 0.12 0.56 

CB006 2025-03-20 24.5 13.0 1 4.14 7.29 8.21 45.83 86.92 100.50 53012.00 54620.00 55053.00 34.79 36.08 36.47 7.91 8.11 8.18 11.10 12.94 14.53 0.04 0.47 0.00 

CB007 2025-03-20 22.5 12.0 1 5.00 7.35 8.17 57.07 87.12 99.62 53465.00 54294.00 54762.00 35.16 35.85 36.25 7.97 8.12 8.18 11.62 13.18 14.40 0.00 0.08 0.51 

CB008 2025-03-20 24.0 12.5 1 3.76 7.13 8.22 42.21 85.68 100.19 53059.00 54497.00 54755.00 34.82 35.99 36.25 7.91 8.11 8.18 11.06 12.97 14.54 0.32 0.02 0.41 

CB009 2025-03-20 4.0 2.5 1 8.34 8.35 8.44 100.37 102.01 103.27 54192.00 54410.00 54467.00 35.81 35.99 36.04 8.15 8.20 8.20 13.99 14.61 14.67 0.00 0.02 0.04 

CB010 2025-03-20 7.5 4.5 1 7.96 8.20 8.38 95.79 98.75 102.22 53827.00 54276.00 54558.00 35.54 35.87 36.10 8.16 8.19 8.19 14.02 13.96 14.51 0.58 0.02 0.00 

CB011 2025-03-20 13.5 8.0 1 7.56 8.25 8.23 89.39 99.30 100.59 53647.00 54450.00 54301.00 35.37 35.99 35.91 8.04 8.15 8.19 13.22 13.75 14.55 0.00 0.08 0.31 

CB012 2025-03-20 5.0 3.0 1 7.46 7.67 7.78 88.04 91.27 93.07 53769.00 54212.00 54282.00 35.46 35.80 35.86 8.06 8.11 8.13 13.09 13.40 13.62 0.35 0.00 0.49 

CB013 2025-03-20 7.0 4.0 1 7.12 7.33 7.48 83.11 85.06 87.66 53389.00 53952.00 53815.00 35.16 35.58 35.48 8.00 8.03 8.03 12.59 12.67 12.77 0.00 0.00 0.00 

CB014 2025-03-20 7.0 4.0 1 6.85 7.11 7.63 80.03 83.80 90.17 53557.00 53998.00 53964.00 35.28 35.62 35.60 8.02 8.05 8.05 12.62 12.77 12.98 0.69 0.00 0.00 

CB015 2025-03-20 7.0 4.0 1 6.85 7.63 7.84 80.59 89.41 92.96 53082.00 53905.00 54136.00 34.94 35.54 35.73 7.99 7.99 8.04 12.82 12.72 13.03 0.00 0.00 0.15 

CB016 2025-03-20 13.0 6.5 1 6.41 7.41 7.68 74.44 87.25 91.99 53557.00 54085.00 54403.00 35.27 35.69 35.94 7.99 8.06 8.11 12.37 12.93 13.31 0.00 0.04 0.00 

CB017 2025-03-20 16.5 8.5 1 6.67 7.37 7.89 77.96 86.90 94.71 53472.00 54045.00 53917.00 35.22 35.66 35.61 8.01 8.08 8.15 12.69 12.99 14.13 0.00 0.00 0.36 
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KB001 2025-03-20 35.5 18.5 1 4.41 6.38 7.74 48.66 71.38 91.31 53046.00 53634.00 54715.00 34.74 35.21 36.14 7.95 8.11 8.09 10.00 10.46 12.66 0.00 0.00 0.00 

CB001 2025-04-23 27.0 14.0 1 4.80 5.79 6.68 53.26 64.98 76.47 53153.41 53437.77 53332.69 34.86 35.10 35.09 7.91 8.01 8.05 10.62 11.04 11.94 0.00 0.00 0.00 

CB002 2025-04-23 12.0 6.5 1 5.42 6.13 6.55 60.42 69.04 74.95 52684.00 53328.01 53600.34 34.56 35.04 35.28 7.95 8.03 8.06 11.16 11.21 11.86 0.00 0.00 0.00 

CB003 2025-04-23 6.0 3.5 1 6.44 6.51 6.71 72.51 73.07 75.46 52718.54 53089.19 53212.11 34.60 34.86 34.95 7.97 7.96 7.96 11.36 11.12 11.19 0.00 0.00 0.00 

CB004 2025-04-23 16.0 8.5 1 5.28 5.32 6.22 59.13 59.43 70.12 52779.31 53170.87 53360.30 34.63 34.90 35.07 7.90 7.92 7.97 11.11 10.90 11.28 0.00 0.00 0.00 

CB005 2025-04-23 10.0 5.5 1 5.43 5.67 5.67 60.30 63.17 65.56 53574.00 53471.17 53992.00 35.17 35.12 35.52 7.94 7.95 7.95 10.55 10.77 11.14 0.00 0.00 0.00 

CB006 2025-04-23 22.0 11.5 1 5.39 5.58 5.84 59.48 62.14 65.78 53168.60 53240.46 53332.69 34.85 34.94 35.05 7.86 7.92 7.99 10.29 10.76 11.35 0.00 0.00 0.00 

CB007 2025-04-23 23.0 12.0 1 4.86 5.41 6.61 53.72 60.38 74.72 53010.54 53207.88 53305.27 34.75 34.93 35.04 7.87 7.96 8.02 10.47 10.87 11.41 0.00 0.00 0.00 

CB008 2025-04-23 26.0 13.5 1 4.77 5.87 6.40 52.88 65.90 72.60 53171.18 53283.93 53434.50 34.87 34.99 35.14 7.90 7.99 8.03 10.53 11.09 11.51 0.00 0.00 0.00 

CB009 2025-04-23 6.0 3.5 1 5.50 5.77 6.86 61.67 64.74 78.27 52720.93 53121.36 53373.14 34.59 34.88 35.10 7.96 7.99 8.03 11.14 11.05 11.73 0.00 0.00 0.00 

CB010 2025-04-23 8.0 4.5 1 5.42 6.11 6.81 60.64 68.59 77.64 52928.68 53037.59 53374.99 34.73 34.82 35.10 7.95 7.98 7.99 11.00 11.13 11.73 0.00 0.00 0.00 

CB011 2025-04-23 14.0 7.5 1 5.25 5.73 6.28 58.73 64.22 71.02 52278.45 53162.72 53235.57 34.27 34.90 34.98 7.93 7.98 8.00 11.20 11.01 11.41 0.00 0.00 0.00 

CB012 2025-04-23 8.0 4.5 1 5.94 6.04 6.57 66.22 67.27 73.31 53398.29 53599.29 53704.44 35.06 35.21 35.29 7.93 7.93 7.92 10.83 10.74 10.79 0.00 0.00 0.00 

CB013 2025-04-23 8.0 4.5 1 7.04 6.88 6.54 77.81 76.28 72.71 53238.58 53579.93 53698.05 34.92 35.18 35.27 7.89 7.91 7.94 10.48 10.50 10.63 0.00 0.00 0.00 

CB014 2025-04-23 6.0 3.5 1 6.86 6.51 6.37 76.22 72.31 70.94 53530.38 53701.37 53759.33 35.15 35.27 35.32 7.93 7.93 7.95 10.60 10.60 10.69 0.00 0.00 0.00 

CB015 2025-04-23 7.0 4.0 1 6.91 6.51 6.42 76.76 72.31 71.37 53378.94 53629.76 53595.94 35.04 35.22 35.20 7.90 7.92 7.92 10.64 10.60 10.62 0.00 0.00 0.00 

CB016 2025-04-23 11.0 6.0 1 6.21 5.97 5.95 69.39 66.67 66.50 53139.02 53571.23 53662.46 34.88 35.19 35.26 7.92 7.95 7.97 10.97 10.83 10.88 0.00 0.00 0.00 

CB017 2025-04-23 16.0 8.5 1 5.20 5.92 5.88 57.37 65.62 65.58 53473.90 53680.48 53786.64 35.08 35.25 35.35 7.90 7.92 7.95 10.29 10.49 10.74 0.00 0.00 0.00 

KB001 2025-04-23 29.0 15.0 1 5.07 5.23 5.63 55.27 56.91 61.33 53383.68 53471.57 53457.91 34.97 35.03 35.03 7.80 7.82 7.82 9.77 9.71 9.76 0.00 0.00 0.00 

CB001 2025-05-15 23.5 12.0 1 7.69 9.84 10.53 89.93 117.75 127.46 53644.00 54852.03 55340.96 35.35 36.28 36.67 8.13 8.31 8.38 12.89 13.67 14.18 5.50 1.19 3.08 

CB002 2025-05-15 13.0 7.0 1 9.11 9.28 9.80 107.67 109.94 119.28 53375.00 53803.06 56391.96 35.18 35.50 37.43 8.21 8.25 8.38 13.52 13.46 13.59 0.00 2.83 3.24 

CB003 2025-05-15 7.0 4.0 1 8.75 9.17 9.19 103.57 108.18 108.40 53450.31 53855.02 53973.00 35.24 35.53 35.62 8.21 8.22 8.72 13.53 13.26 13.22 1.18 2.19 6.26 

CB004 2025-05-15 12.5 6.5 1 8.66 9.38 10.72 101.83 110.47 102.39 53804.26 54025.00 53212.00 35.49 35.65 35.08 8.18 8.23 8.28 13.14 13.16 13.68 12.36 14.58 19.60 

CB005 2025-05-15 9.0 5.0 1 8.54 8.58 8.64 100.00 100.44 101.15 53716.74 53850.00 53892.37 35.42 35.51 35.54 8.09 8.09 8.10 12.99 12.91 12.88 0.00 1.29 0.40 

CB006 2025-05-15 20.0 10.0 1 6.17 8.02 9.05 70.99 93.59 106.77 53036.25 54265.15 54614.27 34.88 35.80 36.09 7.90 8.13 8.35 12.27 12.66 13.13 0.00 1.72 12.02 

CB007 2025-05-15 19.5 10.0 1 7.52 8.83 9.52 87.56 103.45 113.32 53445.33 54084.76 55154.21 35.20 35.68 36.49 8.05 8.18 8.38 12.76 12.91 13.18 0.00 2.59 5.13 

CB008 2025-05-15 26.0 13.5 1 4.30 8.63 10.32 48.09 100.81 122.78 53532.00 54276.63 53261.78 35.18 35.81 35.12 7.79 8.17 8.38 11.25 12.72 13.76 0.00 0.00 0.52 

CB009 2025-05-15 5.0 3.0 1 8.71 9.10 9.10 102.69 107.78 107.80 53785.69 53993.48 53971.00 35.48 35.64 35.63 8.12 8.16 8.16 13.22 13.44 13.41 0.70 1.26 2.53 

CB010 2025-05-15 7.0 4.0 1 8.29 8.60 8.93 97.36 101.00 105.91 53506.47 53803.87 54217.00 35.27 35.49 35.81 8.06 8.11 8.14 13.12 13.05 13.41 2.53 0.02 1.83 

CB011 2025-05-15 12.0 6.5 1 10.00 10.32 10.67 118.12 122.21 126.91 53469.06 53968.38 54122.89 35.25 35.62 35.74 8.25 8.32 8.35 13.44 13.38 13.59 1.21 3.47 5.99 

CB012 2025-05-15 8.0 4.5 1 8.50 8.56 8.69 99.58 100.24 101.77 53525.22 53813.75 53954.42 35.28 35.49 35.59 8.08 8.09 8.11 13.04 12.89 12.88 7.32 0.03 0.00 

CB013 2025-05-15 6.0 3.5 1 8.42 8.38 8.26 98.77 98.16 96.66 53591.98 53860.71 53871.11 35.33 35.52 35.53 8.06 8.06 8.07 13.09 12.93 12.90 9.00 6.65 5.74 

CB014 2025-05-15 6.5 3.0 1 8.33 8.50 8.46 97.32 98.80 98.94 53683.42 51639.55 53840.57 35.39 33.90 35.51 8.07 8.07 8.07 12.83 13.05 12.87 1.11 4.40 2.56 

CB015 2025-05-15 6.0 3.5 1 8.32 8.64 8.65 97.14 100.79 100.91 53548.45 53817.23 53900.41 35.29 35.48 35.54 8.04 8.02 8.05 12.86 12.79 12.76 2.25 5.25 3.70 

CB016 2025-05-15 11.0 6.0 1 6.36 8.06 8.04 73.39 93.85 93.70 53765.68 53849.40 53997.72 35.42 35.50 35.61 7.95 8.04 8.03 12.27 12.67 12.67 0.69 0.00 0.00 

CB017 2025-05-15 18.0 9.5 1 6.46 7.56 9.01 72.22 88.13 106.23 53623.00 54187.64 54674.74 35.30 35.75 36.13 7.96 8.11 8.32 12.10 12.66 12.95 0.50 5.71 17.13 

KB001 2025-05-15 30.0 15.5 1 6.33 7.23 10.20 72.15 83.38 120.26 53151.43 53857.30 54265.53 34.93 35.48 35.83 7.80 7.96 8.29 11.81 12.21 13.13 0.00 0.00 5.02 

CB001 2025-06-10 28.0 14.5 1 5.91 7.41 8.21 70.43 88.24 98.37 52774.00 52868.00 53013.00 34.73 34.83 34.96 8.05 8.18 8.14 13.45 14.15 14.67 0.00 0.00 0.00 

CB002 2025-06-10 13.0 7.0 1 7.63 7.95 7.85 91.65 85.21 94.08 53330.00 52915.00 52918.00 35.19 34.89 34.89 8.11 8.10 8.17 14.67 14.81 14.69 1.08 2.72 0.00 

CB003 2025-06-10 7.0 4.0 1 7.65 7.80 7.96 91.04 93.53 95.20 53656.00 52738.00 52874.00 35.44 34.76 34.86 8.11 8.09 8.07 14.72 14.58 14.68 0.00 0.00 0.00 

CB004 2025-06-10 17.0 9.0 1 7.08 7.91 7.88 84.46 93.89 94.08 52792.00 52363.00 52822.00 34.79 34.47 34.82 8.11 8.11 8.09 14.47 14.43 14.59 0.00 0.00 0.00 

CB005 2025-06-10 12.0 6.5 1 7.62 7.78 7.86 90.76 93.15 93.78 52544.00 52795.00 52928.00 34.61 34.79 34.90 8.06 8.08 8.09 14.51 14.50 14.55 0.00 0.00 0.00 

CB006 2025-06-10 25.0 13.0 1 6.34 7.68 8.06 74.22 91.16 96.42 52561.00 52883.00 53040.00 34.58 34.85 34.98 8.04 8.13 8.22 13.44 14.34 14.62 0.00 0.00 0.00 

CB007 2025-06-10 25.0 13.0 1 6.69 8.05 8.02 79.00 96.06 96.52 52679.00 52710.00 52815.00 34.68 34.73 34.81 8.10 8.21 8.26 13.92 14.57 14.59 0.00 0.00 0.00 

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


October 2025 Appendix II: Water Quality Data Draft for External Review 

 

City of Cape Town Marine Wastewater Outfalls: Receiving Environment Monitoring Report 2024/2025 
14 

 

D
e

p
th

 (
m

) 

D
is

so
lv

e
d

 

o
x
y

g
e

n
 

c
o

n
c

e
n

tr
a

ti
o

n
 

(m
g

/L
) 

D
is

so
lv

e
d

 

o
x
y

g
e

n
 

sa
tu

ra
ti
o

n
 (

%
) 

S
p

e
c

if
ic

 

c
o

n
d

u
c

ti
v

it
y

 

(μ
S
/c

m
) 

S
a

li
n

it
y

 (
P
S
U

) 

p
H

 

Te
m

p
e

ra
tu

re
 

(°
C

) 

Tu
rb

id
it
y

 (
N

TU
) 

Site ID Date B M S B M S B M S B M S B M S B M S B M S B M S 

CB008 2025-06-10 26.0 13.5 1 6.03 7.88 8.28 70.46 94.03 99.12 52622.00 52972.00 52968.00 34.62 34.92 34.93 8.05 8.17 8.23 13.51 14.42 14.63 0.00 0.00 0.00 

CB009 2025-06-10 7.0 4.0 1 7.46 7.78 7.94 89.10 92.86 95.18 52881.00 52925.00 52937.00 34.85 34.89 34.91 8.07 8.08 8.05 14.37 14.55 14.70 0.00 0.00 0.00 

CB010 2025-06-10 8.0 4.5 1 7.54 7.66 8.01 89.57 91.18 95.11 52934.00 52910.00 52942.00 34.89 34.88 34.91 8.09 8.11 8.07 14.23 14.37 14.54 0.00 0.00 0.00 

CB011 2025-06-10 13.0 7.0 1 7.48 7.43 7.78 89.18 88.64 92.84 52760.00 52893.00 52918.00 34.76 34.87 34.89 8.10 8.11 8.10 14.39 14.46 14.53 0.00 0.00 0.00 

CB012 2025-06-10 7.0 4.0 1 8.23 8.12 8.23 96.88 96.42 97.71 50865.00 52965.00 52667.00 33.37 34.92 34.70 8.07 8.06 8.04 14.40 14.38 14.42 0.00 0.00 0.00 

CB013 2025-06-10 7.0 4.0 1 8.22 8.21 8.12 97.52 97.43 96.55 54889.00 52866.00 52787.00 36.34 34.84 34.79 8.03 8.02 8.04 14.28 14.34 14.43 0.00 0.00 0.00 

CB014 2025-06-10 6.0 3.5 1 7.79 7.84 7.77 92.69 93.40 92.73 52857.00 52840.00 52873.00 34.84 34.83 34.86 8.10 8.10 8.12 14.47 14.49 14.60 0.00 0.00 0.00 

CB015 2025-06-10 7.0 4.0 1 8.21 7.94 8.18 98.40 94.47 96.80 52833.00 52859.00 51112.00 34.82 34.84 33.56 8.06 8.08 8.06 14.29 14.45 14.43 0.00 0.00 0.00 

CB016 2025-06-10 9.0 5.0 1 10.62 10.19 7.72 98.10 97.94 91.58 NA 52764.00 52412.00 NA 34.78 34.52 8.11 8.12 8.03 14.46 14.59 14.53 0.00 0.00 0.00 

CB017 2025-06-10 16.0 8.5 1 7.78 7.71 7.74 92.70 92.18 92.37 52892.00 52764.00 52715.00 34.86 34.77 34.74 8.18 8.12 8.13 14.31 14.56 14.59 0.00 0.00 0.00 

KB001 2025-06-10 29.0 15.0 1 6.54 10.17 8.68 74.31 98.52 102.50 50564.00 50277.95 51411.00 33.10 32.95 33.78 7.90 8.14 8.25 13.17 14.77 14.69 0.00 0.00 0.00 

 

Table 5 Water quality parameters measured in situ, or soon after sampling (in the case of turbidity), for the bottom (B), middle (M) and surface (S) of the water column 

around the Green Point marine outfall and the Robben Island reference site. 
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GP001 2024-07-15 3.0 2.0 1 7.97 8.06 8.05 95.00 96.00 96.00 53915.00 53842.00 51074.00 35.60 35.55 33.51 8.22 8.23 8.22 13.81 13.86 13.91 5.63 4.87 6.51 

GP002 2024-07-15 3.0 2.0 1 7.76 7.83 7.98 93.00 93.00 95.00 54225.00 53936.00 51906.00 35.83 35.62 34.13 8.21 8.21 8.22 13.80 13.86 14.04 17.03 8.90 14.06 

GP003 2024-07-15 5.0 2.5 1 7.45 7.91 7.94 89.00 94.00 94.00 54085.00 53544.00 51714.00 35.73 35.33 33.99 8.19 8.21 8.20 13.86 13.86 14.06 9.35 6.38 5.87 

GP004 2024-07-15 7.0 3.5 1 8.05 8.08 8.27 96.00 96.00 98.00 54186.00 54183.00 48182.00 35.80 35.80 31.42 8.23 8.23 8.18 13.86 13.87 14.34 19.70 3.96 12.33 

GP005 2024-07-15 11.0 3.5 1 7.70 8.12 8.55 92.00 97.00 100.00 54176.00 54049.00 49080.00 35.79 35.70 32.07 8.21 8.24 8.20 13.86 13.94 14.26 3.45 4.50 17.36 

GP007 2024-07-15 18.0 10.0 1 8.42 8.49 8.07 100.00 101.00 95.00 54300.00 54307.00 49660.00 35.88 35.89 32.48 8.25 8.25 8.20 13.79 13.80 13.87 18.91 3.12 3.44 

GP008 2024-07-15 21.0 11.0 1 8.41 8.47 7.96 100.00 101.00 94.00 54302.00 54276.00 52467.00 35.88 35.86 34.53 8.25 8.25 8.20 13.81 13.80 13.86 3.02 18.91 15.41 

GP010 2024-07-15 27.0 13.5 1 7.92 8.36 9.11 94.00 100.00 107.00 54349.00 54302.00 50136.00 35.91 35.88 32.82 8.27 8.25 8.23 13.95 13.79 13.78 11.86 5.03 12.63 

GP011 2024-07-15 24.0 12.0 1 8.20 8.39 8.84 98.00 100.00 101.00 54371.00 54307.00 51258.00 35.93 35.88 33.64 8.19 8.24 8.25 13.77 13.77 13.78 3.54 2.85 21.90 

GP012 2024-07-15 25.0 12.5 1 8.32 8.39 9.43 99.00 100.00 97.00 54378.00 54388.00 50734.00 35.93 35.94 33.26 8.23 8.24 8.17 13.77 13.77 13.72 4.75 1.73 12.86 

GP013 2024-07-15 26.0 13.0 1 8.14 8.32 8.53 97.00 99.00 99.00 54367.00 54286.00 49324.00 35.92 35.87 32.23 8.22 8.24 8.21 13.74 13.77 13.77 2.94 1.31 15.01 

GP014 2024-07-15 24.0 13.0 1 8.21 8.31 8.21 98.00 99.00 97.00 54334.00 54341.00 53114.00 35.90 35.91 35.01 8.23 8.23 8.20 13.79 13.78 13.78 3.40 1.28 9.32 

GP015 2024-07-15 26.5 14.0 1 8.03 8.20 8.15 96.00 98.00 95.00 54382.00 54346.00 50741.00 35.93 35.91 33.26 8.21 8.23 8.29 13.78 13.77 13.64 4.05 1.18 14.56 

GP016 2024-07-15 25.0 13.0 1 8.36 8.43 8.03 99.00 100.00 95.00 54562.00 54394.00 52574.00 36.07 35.95 34.61 8.22 8.23 8.22 13.76 13.77 13.77 5.37 2.83 26.20 

GP017 2024-07-15 23.0 11.0 1 8.35 8.46 8.82 99.00 101.00 100.00 54381.00 54281.00 42880.00 35.93 35.86 27.58 8.23 8.24 8.16 13.77 13.78 13.49 5.85 1.98 15.01 

GP018 2024-07-15 13.0 7.0 1 8.12 7.81 8.12 97.00 NA 90.00 54343.00 53893.00 38017.00 35.91 35.58 24.14 8.12 8.11 8.00 13.77 13.77 13.21 7.63 13.51 41.90 

GP019 2024-07-15 12.0 6.0 1 7.66 8.23 8.26 91.00 97.00 90.00 54110.00 53806.00 38838.00 35.74 35.51 24.71 8.13 8.16 8.06 13.77 13.66 13.02 15.98 6.83 38.50 

GP043 2024-07-15 25.0 13.0 1 8.22 8.34 8.69 98.00 99.00 97.00 54311.00 54303.00 44684.00 35.88 35.88 28.87 8.21 8.22 8.24 13.77 13.78 13.45 2.57 1.37 14.61 

RI001 2024-07-15 17.0 8.5 1 7.87 7.96 8.06 93.00 94.00 96.00 54300.00 54315.00 54319.00 35.87 35.89 35.89 8.18 8.18 8.19 13.68 13.68 13.68 1.00 1.03 1.61 
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GP001 2024-08-12 5.0 3.0 1 7.92 7.95 8.23 95.12 95.42 98.68 54170.00 53715.00 52932.00 35.80 35.46 34.89 7.55 7.55 7.54 14.11 14.18 14.21 6.81 3.01 2.98 

GP002 2024-08-12 5.0 2.5 1 8.10 7.94 8.30 96.53 95.35 99.12 53593.00 53910.00 53077.00 35.37 35.61 34.99 7.53 7.54 7.54 14.06 14.13 14.04 7.91 6.79 7.20 

GP003 2024-08-12 8.0 4.5 1 8.50 8.59 9.04 102.09 102.46 108.22 54038.00 54182.00 51819.00 35.70 35.81 34.08 7.37 7.58 7.58 14.04 14.13 14.45 3.74 1.04 9.52 

GP004 2024-08-12 9.5 5.0 1 8.23 8.39 8.65 99.06 100.96 103.48 54190.00 53561.00 52669.00 35.81 35.35 34.69 7.54 7.53 7.55 14.22 14.28 14.17 25.90 6.62 14.08 

GP005 2024-08-12 15.5 8.0 1 8.10 8.34 8.65 97.49 99.65 103.75 54317.00 54173.00 52509.00 35.90 35.80 34.58 7.55 7.55 7.55 14.18 14.25 14.31 23.60 4.88 8.60 

GP006 2024-08-12 20.5 10.5 1 8.07 8.12 8.73 96.98 99.05 104.18 54448.00 52860.00 50478.00 35.99 34.86 33.10 7.57 7.58 7.57 14.00 15.01 14.58 6.09 0.64 9.91 

GP007 2024-08-12 18.0 9.5 1 8.28 8.43 8.78 99.71 101.33 105.01 54110.00 54194.00 51282.00 35.75 35.82 33.68 7.56 7.58 7.57 14.24 14.22 14.40 13.10 2.78 11.50 

GP008 2024-08-12 21.0 11.0 1 8.43 8.35 9.03 100.78 100.50 108.01 54086.00 54140.00 51671.00 35.73 35.78 33.97 7.56 7.58 7.59 14.26 14.27 14.45 38.70 1.04 8.93 

GP009 2024-08-12 22.0 11.5 1 8.15 8.62 8.89 97.51 103.35 106.49 54319.00 54191.00 52075.00 35.90 35.82 34.26 7.56 7.58 7.59 14.05 14.27 14.40 41.30 0.78 7.36 

GP010 2024-08-12 27.0 13.5 1 8.35 8.40 8.86 99.82 100.70 106.06 54291.00 54615.00 52706.00 35.88 36.12 34.72 7.57 7.58 7.59 14.18 14.01 14.25 79.80 5.81 5.48 

GP011 2024-08-12 23.0 12.0 1 8.00 8.08 8.49 95.97 96.82 99.56 54551.00 54586.00 51996.00 36.07 36.10 34.20 7.57 7.57 7.54 14.00 13.97 14.18 9.06 1.53 10.87 

GP012 2024-08-12 26.0 13.5 1 7.97 8.06 8.67 95.48 96.42 102.09 54668.00 53134.00 50992.00 36.15 35.02 33.46 7.56 7.57 7.54 13.96 13.99 14.14 34.20 20.40 9.77 

GP013 2024-08-12 27.0 13.5 1 8.02 8.15 8.50 95.68 97.78 100.37 54630.00 54713.00 50126.00 36.12 36.19 32.83 7.57 7.57 7.54 14.00 14.05 14.23 4.20 0.21 11.55 

GP014 2024-08-12 25.0 13.0 1 8.00 8.08 8.82 96.07 97.64 104.26 54571.00 54589.00 52181.00 36.08 36.10 34.34 7.57 7.57 7.58 14.02 14.04 14.32 2.64 0.11 6.40 

GP015 2024-08-12 22.0 11.5 1 8.06 8.09 9.14 96.73 97.20 110.13 54612.00 54680.00 52131.00 36.11 36.17 34.31 7.58 7.55 7.51 14.04 14.08 14.40 3.85 1.05 5.42 

GP016 2024-08-12 25.0 13.0 1 8.02 8.08 8.13 96.03 96.89 95.98 54644.00 54670.00 51524.00 36.13 36.16 33.85 7.55 7.55 7.51 13.95 13.99 14.04 24.70 2.41 10.28 

GP017 2024-08-12 22.0 11.5 1 7.96 8.10 8.58 95.22 97.08 100.74 54576.00 54638.00 49709.00 36.08 36.14 32.52 7.55 7.56 7.52 13.95 14.00 14.09 34.80 1.98 13.89 

GP018 2024-08-12 13.0 6.5 1 7.86 8.01 8.30 94.18 95.88 94.67 54685.00 54422.00 54377.00 36.17 35.98 35.94 7.47 7.48 7.42 14.00 14.02 13.81 17.10 8.08 28.90 

GP019 2024-08-12 12.0 6.5 1 7.27 8.19 8.55 87.15 98.47 99.98 54518.00 54137.00 49709.00 36.05 35.77 32.52 7.47 7.52 7.49 14.06 14.05 14.00 23.50 3.14 15.20 

GP043 2024-08-12 23.5 12.0 1 8.08 8.12 8.42 96.85 97.43 97.26 54683.00 54706.00 47143.00 36.16 36.19 30.65 7.56 7.56 7.50 13.99 14.01 13.91 6.26 0.95 19.40 

RI001 2024-08-12 NA NA 1 NA NA 8.44 NA NA 101.49 NA NA 54861.00 NA NA 36.31 NA NA 7.53 NA NA 14.00 NA NA 3.30 

GP001 2024-09-16 6.0 3.5 1 12.09 13.04 13.71 140.39 150.66 158.81 53013.00 53302.00 53411.00 34.89 35.09 35.19 7.78 7.79 7.84 12.68 12.54 12.81 0.00 0.00 0.00 

GP002 2024-09-16 6.0 3.5 1 11.30 12.88 14.66 131.23 148.58 171.28 53157.00 53261.00 53412.00 34.98 35.06 35.19 7.76 7.79 7.88 12.54 12.49 12.86 2.11 2.75 0.45 

GP003 2024-09-16 7.0 4.0 1 10.96 12.17 13.39 127.51 140.34 156.42 52767.00 53263.00 53174.00 34.71 35.06 35.01 7.75 7.81 7.87 12.72 12.45 12.86 2.39 2.51 1.01 

GP004 2024-09-16 7.5 4.5 1 9.88 10.13 10.97 113.31 119.70 127.96 53351.00 52785.00 53299.00 35.10 34.73 35.09 7.70 7.75 7.79 11.97 12.97 12.58 2.71 2.16 1.49 

GP005 2024-09-16 8.0 4.5 1 11.72 13.78 10.81 134.24 159.23 124.80 53405.00 53559.00 52431.00 35.14 35.27 34.44 7.74 7.83 7.76 12.01 12.37 12.29 0.20 0.16 0.00 

GP006 2024-09-16 21.0 11.0 1 8.02 15.20 13.60 91.65 178.15 161.17 52960.00 54173.00 54387.00 34.82 35.75 35.95 7.58 7.91 7.92 12.27 13.01 13.94 0.36 0.00 0.00 

GP007 2024-09-16 20.0 10.5 1 11.17 14.88 14.17 127.62 172.99 168.25 52251.00 53727.00 54448.00 34.31 35.40 35.98 7.58 7.91 7.94 12.40 12.59 13.41 1.11 0.00 0.00 

GP008 2024-09-16 21.0 11.0 1 8.11 15.16 16.00 91.56 177.16 190.36 52203.00 53064.00 54268.00 34.24 34.93 35.86 7.57 7.87 7.95 11.77 12.81 13.77 0.27 0.00 0.00 

GP009 2024-09-16 22.0 11.5 1 7.95 8.59 15.69 89.77 98.74 186.76 52065.00 52144.00 54313.00 34.15 34.23 35.88 7.57 7.64 7.94 11.94 12.33 13.41 0.34 0.00 0.00 

GP010 2024-09-16 27.0 14.0 1 9.24 11.10 15.09 103.28 124.86 179.07 53017.00 52477.00 54189.00 34.81 34.44 35.78 7.36 7.57 7.93 11.40 11.77 13.24 0.00 1.32 0.00 

GP011 2024-09-16 27.0 14.0 1 9.80 11.78 15.15 110.66 134.44 180.35 53097.00 53180.00 54089.00 34.86 34.97 35.73 7.56 7.60 7.94 11.30 11.90 13.72 1.19 0.40 0.00 

GP012 2024-09-16 25.0 13.0 1 9.13 9.76 15.83 102.02 110.60 187.58 53369.00 53118.00 54397.00 35.05 34.90 35.94 7.55 7.59 7.95 11.11 11.53 13.42 0.02 0.00 0.00 

GP013 2024-09-16 28.0 14.5 1 9.31 10.13 14.59 104.85 113.87 187.77 53001.00 53167.00 54568.00 34.79 34.93 36.07 7.56 7.60 7.92 11.31 11.48 13.58 0.57 0.00 0.00 

GP014 2024-09-16 25.0 13.0 1 9.24 11.11 12.16 102.47 127.20 146.81 53103.00 53237.00 54296.00 34.86 35.01 35.89 7.55 7.64 7.93 11.15 11.89 14.15 2.81 0.02 0.00 

GP015 2024-09-16 28.0 14.5 1 8.60 9.41 15.08 97.11 104.42 180.80 52896.00 53160.00 54413.00 34.73 34.92 35.97 7.55 7.57 7.92 11.46 11.42 13.91 0.00 0.00 0.00 

GP016 2024-09-16 27.0 14.0 1 7.35 10.16 15.02 89.33 115.43 179.91 54314.00 53525.00 54097.00 35.77 35.21 35.73 7.88 7.66 7.94 11.54 11.75 13.77 0.33 0.00 0.00 

GP017 2024-09-16 24.0 12.5 1 9.40 11.46 13.37 104.74 129.81 163.41 51996.00 53064.00 54201.00 34.07 34.88 35.81 7.58 7.65 7.95 11.53 11.85 13.76 0.22 0.00 0.00 

GP018 2024-09-16 12.0 6.5 1 10.90 12.28 11.89 120.42 137.40 134.58 53227.00 53441.00 53438.00 34.95 35.13 35.14 7.54 7.67 7.70 11.09 11.39 11.57 0.05 1.10 0.69 

GP019 2024-09-16 10.5 5.5 1 10.38 12.12 13.40 115.05 136.47 153.43 53113.00 53250.00 53746.00 34.90 35.01 35.40 7.54 7.66 7.78 11.52 11.69 12.06 0.00 0.25 0.00 

GP043 2024-09-16 25.0 13.0 1 8.51 11.42 14.98 95.04 129.91 179.02 53495.00 53625.00 54254.00 35.15 35.28 35.85 7.56 7.71 7.92 11.20 11.72 13.86 0.00 0.26 0.00 

RI001 2024-09-16 23.5 12.5 1 9.62 10.78 12.81 109.59 123.94 148.92 53876.00 54188.00 54147.00 35.48 35.74 35.72 7.60 7.66 7.80 12.07 12.44 12.65 0.40 0.00 0.53 

GP001 2024-10-17 5.5 3.0 1 6.10 6.22 6.29 70.88 72.13 73.73 53427.00 53924.00 54083.00 35.19 35.55 35.67 7.47 7.49 7.50 12.66 12.43 12.54 1.37 0.00 0.00 

GP002 2024-10-17 3.0 2.0 1 6.19 6.32 6.35 71.75 73.58 74.40 54136.00 54109.00 54280.00 35.70 35.68 35.82 7.50 7.51 7.50 12.39 12.44 12.57 2.81 0.00 1.06 
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GP003 2024-10-17 6.0 3.5 1 6.12 6.40 6.90 71.01 75.61 81.30 53904.00 54964.00 54312.00 35.53 36.32 35.84 7.50 7.52 7.57 12.50 12.49 12.68 0.62 0.02 0.00 

GP004 2024-10-17 8.0 4.5 1 6.98 6.87 6.99 80.85 79.41 81.45 53913.00 54092.00 54289.00 35.53 35.66 35.82 7.57 7.57 7.57 12.27 12.30 12.54 0.00 0.11 0.23 

GP005 2024-10-17 8.0 4.5 1 7.03 6.91 6.96 81.11 80.31 81.65 53603.00 53953.00 54290.00 35.31 35.56 35.82 7.53 7.54 7.58 12.50 12.40 12.58 0.00 0.00 0.00 

GP006 2024-10-17 21.0 11.0 1 5.96 6.67 8.03 67.29 78.72 91.46 53337.00 54469.00 54102.00 35.04 35.93 35.73 7.56 7.62 7.62 11.33 12.09 13.52 0.00 0.00 0.00 

GP007 2024-10-17 20.0 10.5 1 6.41 6.94 7.56 72.77 81.59 89.86 52909.00 54150.00 53770.00 34.77 35.70 35.49 7.58 7.63 7.62 11.94 12.35 13.77 0.00 0.00 0.00 

GP008 2024-10-17 22.0 11.5 1 6.21 7.29 7.49 70.24 85.10 88.33 53490.00 53484.00 54567.00 35.17 35.23 36.05 7.57 7.63 7.62 11.50 12.78 13.13 0.00 0.00 0.00 

GP009 2024-10-17 23.5 12.0 1 6.54 7.15 7.51 74.02 83.00 88.88 52930.00 53429.00 54593.00 34.79 35.18 36.08 7.59 7.63 7.62 12.16 12.49 13.32 0.23 0.00 0.00 

GP010 2024-10-17 27.5 14.0 1 6.33 6.98 7.58 71.77 79.53 89.93 53231.00 53978.00 53735.00 34.98 35.55 35.44 7.58 7.62 7.62 11.65 11.86 13.19 0.00 0.00 0.00 

GP011 2024-10-17 28.0 14.5 1 6.20 7.34 7.20 70.48 85.00 91.74 53270.00 53990.00 54393.00 34.98 35.59 35.94 7.58 7.64 7.62 11.17 12.38 13.50 0.00 0.00 0.21 

GP012 2024-10-17 27.0 14.0 1 6.35 7.22 7.59 71.85 83.51 91.24 53506.00 53758.00 55206.00 35.17 35.42 36.55 7.59 7.63 7.62 11.39 12.49 13.57 0.00 0.02 0.00 

GP013 2024-10-17 29.0 15.0 1 6.69 6.96 7.72 73.17 80.79 91.58 52998.00 54325.00 54598.00 34.79 35.81 36.11 7.58 7.63 7.30 11.33 11.99 13.86 0.00 0.00 0.00 

GP014 2024-10-17 25.0 13.0 1 6.36 7.22 7.61 72.39 83.74 91.60 52996.00 54122.00 54446.00 34.80 35.67 36.00 7.59 7.63 7.63 11.49 12.17 14.13 0.00 0.00 0.00 

GP015 2024-10-17 27.0 14.0 1 6.32 7.21 7.70 71.19 83.38 92.38 53465.00 53678.00 54830.00 35.13 35.35 36.29 7.59 7.63 7.63 11.20 12.27 14.04 0.00 0.00 0.00 

GP016 2024-10-17 27.0 14.0 1 6.21 7.25 7.72 72.75 85.19 92.40 53129.00 53408.00 54119.00 34.89 35.17 35.75 7.48 7.64 7.63 11.27 12.70 13.83 0.00 0.00 0.00 

GP017 2024-10-17 23.0 12.0 1 6.64 7.35 7.51 75.61 85.49 89.76 53006.00 53455.00 53821.00 34.86 35.21 35.54 7.61 7.63 7.62 12.38 12.74 14.05 0.00 0.00 0.00 

GP018 2024-10-17 12.0 6.5 1 6.23 6.45 7.67 70.29 77.13 91.37 53062.00 53869.00 53616.00 34.85 35.46 35.35 7.56 7.59 7.60 11.30 11.61 13.07 0.00 0.72 1.55 

GP019 2024-10-17 11.5 6.0 1 5.79 7.30 7.26 65.49 84.10 84.98 53656.00 53302.00 54065.00 35.28 35.09 35.67 7.55 7.59 7.60 11.20 12.57 12.81 0.00 0.00 1.60 

GP043 2024-10-17 31.0 16.0 1 6.36 7.35 7.72 71.82 85.84 92.15 53116.00 53969.00 54598.00 34.88 35.58 36.10 7.59 7.64 7.64 11.30 12.58 13.63 0.00 0.00 0.00 

RI001 2024-10-17 24.0 12.5 1 6.35 7.13 8.24 72.75 83.22 99.54 53816.00 54404.00 55420.00 35.43 35.90 36.73 7.56 7.60 7.68 11.97 12.63 14.13 0.00 0.00 0.00 

GP001 2024-11-19 5.0 3.0 1 8.49 9.79 10.51 99.48 115.04 128.67 51504.00 53503.00 54735.00 33.82 35.29 36.23 7.70 7.74 7.78 13.61 13.63 14.40 0.00 0.36 0.00 

GP002 2024-11-19 2.0 1.5 1 9.89 10.15 10.47 120.80 123.41 131.32 53776.00 54085.00 54184.00 35.53 35.77 35.86 7.75 7.78 7.82 14.85 15.24 15.79 0.00 0.00 0.00 

GP003 2024-11-19 5.0 3.0 1 9.40 8.57 10.78 111.56 114.16 127.98 53618.00 53280.00 54184.00 35.36 35.13 35.80 7.73 7.77 7.80 13.31 13.92 13.76 0.00 0.00 0.00 

GP004 2024-11-19 11.0 6.0 1 7.41 8.31 9.10 82.10 92.68 107.20 NA 53777.00 53865.00 NA 35.33 35.49 7.61 7.67 7.67 10.46 10.61 12.24 0.02 0.00 0.00 

GP005 2024-11-19 8.0 4.5 1 7.67 8.56 9.86 86.51 95.14 115.89 51961.00 53402.00 54165.00 34.07 35.08 35.76 7.63 7.65 7.69 11.83 10.99 13.16 0.00 0.00 0.00 

GP006 2024-11-19 20.0 10.5 1 6.01 8.08 11.30 67.80 90.48 132.38 52031.00 52898.00 54201.00 34.02 34.71 35.79 7.56 7.63 7.84 10.30 11.06 13.34 0.00 0.00 0.00 

GP007 2024-11-19 20.0 10.5 1 5.88 7.99 11.33 64.80 89.36 133.74 52420.00 52051.00 54343.00 34.29 34.08 35.89 7.56 7.63 7.83 10.10 10.92 13.25 0.00 0.00 0.00 

GP008 2024-11-19 22.0 11.5 1 5.89 7.70 10.65 64.73 86.55 124.47 52398.00 52963.00 53260.00 34.26 34.70 35.10 7.56 7.63 7.81 9.86 10.15 13.41 0.00 0.00 0.00 

GP009 2024-11-19 23.0 12.0 1 5.66 7.83 11.12 62.29 87.37 130.09 52031.00 52648.00 55481.00 34.02 34.51 36.70 7.56 7.63 7.82 10.22 10.76 12.60 0.00 0.00 0.00 

GP010 2024-11-19 29.0 15.0 1 5.55 6.19 9.27 61.92 68.48 106.03 52525.00 52613.00 53958.00 34.35 34.44 35.56 7.56 7.57 7.71 9.84 10.19 12.12 0.00 0.00 0.00 

GP011 2024-11-19 25.0 13.0 1 6.29 7.60 10.91 70.77 85.21 124.72 51463.00 52407.00 54363.00 33.62 34.37 35.91 7.55 7.62 7.83 10.48 11.45 13.20 0.00 0.00 0.00 

GP012 2024-11-19 25.0 13.0 1 5.81 7.62 11.00 63.24 84.69 131.48 52703.00 53343.00 54228.00 34.45 35.00 35.81 7.55 7.61 7.81 9.47 10.52 13.20 0.00 0.00 0.00 

GP013 2024-11-19 27.0 14.0 1 5.70 7.61 11.48 62.20 84.92 136.41 52116.00 53024.00 54029.00 34.07 34.78 35.66 7.55 7.61 7.83 10.05 10.69 13.21 0.00 0.00 0.00 

GP014 2024-11-19 27.0 14.0 1 6.04 7.64 11.20 66.75 85.02 131.22 52177.00 53116.00 55628.00 34.13 34.84 36.84 7.55 7.61 7.81 10.28 10.61 13.05 0.00 0.00 0.00 

GP015 2024-11-19 27.0 14.0 1 5.72 7.58 11.37 61.60 84.52 133.57 53216.00 52970.00 54335.00 34.80 34.75 35.89 7.54 7.61 7.82 9.23 10.84 13.32 0.00 0.00 0.00 

GP016 2024-11-19 26.0 13.5 1 5.81 7.75 11.64 63.33 87.32 138.40 52644.00 52958.00 54023.00 34.42 34.74 35.67 7.56 7.62 7.84 9.68 10.88 13.47 0.00 0.00 0.00 

GP017 2024-11-19 22.0 11.5 1 6.13 7.67 11.17 66.74 84.88 131.79 52688.00 53592.00 53711.00 34.46 35.17 35.45 7.55 7.61 7.82 9.72 10.32 13.74 0.00 0.00 0.00 

GP018 2024-11-19 12.0 6.5 1 6.29 7.42 8.73 75.44 85.66 100.30 48447.00 51282.00 53260.00 31.63 33.62 35.06 7.55 7.60 7.96 15.16 12.84 12.53 0.00 0.00 0.00 

GP019 2024-11-19 14.0 7.5 1 7.62 8.02 7.63 88.02 91.62 89.65 51580.00 53174.00 50781.00 33.85 NA 33.31 7.61 7.61 7.60 13.22 NA 14.40 0.00 0.00 0.00 

GP043 2024-11-19 25.0 13.0 1 5.87 7.41 11.19 65.50 85.17 130.32 50934.00 52794.00 54068.00 33.28 34.62 35.69 7.56 7.62 7.84 11.16 10.91 13.32 0.00 0.00 0.00 

RI001 2024-11-19 25.0 13.0 1 8.63 10.01 11.41 98.58 115.87 134.10 53245.00 53645.00 53853.00 35.05 35.33 35.53 7.61 7.70 7.78 12.80 12.41 13.23 0.00 0.00 0.13 

GP001 2024-12-15 6.0 3.5 1 8.05 9.01 9.06 99.46 116.16 115.01 53393.00 54484.00 54356.00 35.27 36.09 36.00 7.75 7.79 7.78 15.78 16.30 16.39 1.02 0.24 0.02 

GP002 2024-12-15 4.0 2.5 1 8.99 9.10 9.09 114.39 114.97 115.62 54274.00 54350.00 54284.00 35.93 35.99 35.93 7.76 7.77 7.77 16.25 16.17 15.78 0.00 0.37 0.29 

GP003 2024-12-15 4.5 3.0 1 8.93 9.05 9.50 113.96 113.85 119.58 54449.00 52845.00 52874.00 36.06 34.88 34.90 7.77 7.76 7.79 16.22 16.29 16.29 0.21 0.22 2.07 

GP004 2024-12-15 10.0 5.5 1 6.41 8.38 9.32 73.01 110.05 116.04 51042.00 55412.00 55160.00 33.39 36.74 36.57 7.48 7.74 7.76 11.72 14.80 15.45 0.27 0.34 0.00 
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GP005 2024-12-15 9.0 5.0 1 6.42 7.18 8.59 74.80 99.44 113.06 52864.00 54741.00 54391.00 34.77 36.22 36.00 7.59 7.71 7.74 12.52 14.15 15.43 2.59 0.00 0.00 

GP006 2024-12-15 22.0 11.5 1 3.86 3.96 9.33 42.61 42.92 113.47 51882.00 53239.00 55175.00 33.92 34.89 36.53 7.47 7.48 7.74 10.30 10.03 13.69 1.85 0.00 0.24 

GP007 2024-12-15 19.5 10.0 1 4.04 4.55 8.88 44.63 50.20 105.75 51894.00 53185.00 55726.00 33.94 34.85 36.92 7.48 7.50 7.72 10.47 10.01 13.21 1.45 0.63 0.00 

GP008 2024-12-15 20.0 13.5 1 4.06 4.41 9.02 43.67 48.60 110.55 50797.00 53092.00 56114.00 33.11 34.82 37.23 7.48 7.50 7.75 10.00 10.51 13.89 4.37 0.00 0.66 

GP009 2024-12-15 26.0 13.5 1 4.02 4.13 9.54 45.28 45.34 117.18 51662.00 53452.00 55081.00 33.76 35.04 36.50 7.48 7.48 7.78 10.38 9.94 14.80 4.00 0.69 0.93 

GP010 2024-12-15 26.0 13.5 1 4.37 4.77 9.46 47.43 50.84 117.83 52880.00 52638.00 54968.00 34.59 34.45 36.41 7.51 7.50 7.77 9.56 10.05 14.83 2.76 0.58 0.15 

GP011 2024-12-15 29.0 15.0 1 4.96 6.07 8.83 53.27 61.74 105.21 52121.00 52856.00 54189.00 34.06 34.58 35.79 7.51 7.50 7.71 9.90 9.65 13.56 3.44 0.00 0.34 

GP012 2024-12-15 28.0 14.5 1 4.57 4.83 9.05 49.21 50.25 108.58 53368.00 52795.00 54156.00 34.93 34.53 35.77 7.51 7.49 7.74 9.42 9.52 13.68 0.00 0.69 0.73 

GP013 2024-12-15 29.0 15.0 1 4.47 4.53 8.61 53.33 49.31 105.85 52620.00 53416.00 54620.00 34.42 34.96 36.11 7.52 7.52 7.70 9.94 9.32 13.41 1.64 0.00 0.61 

GP014 2024-12-15 28.0 14.5 1 5.71 5.42 8.83 58.41 59.48 104.59 52549.00 53657.00 54389.00 34.37 35.16 35.93 7.53 7.52 7.69 9.95 9.62 13.32 0.69 0.00 0.02 

GP015 2024-12-15 28.0 14.5 1 5.56 6.76 8.94 59.51 74.61 106.07 52777.00 53239.00 53899.00 34.53 34.90 35.58 7.54 7.59 7.71 9.81 10.22 13.54 0.00 0.39 0.46 

GP016 2024-12-15 26.0 13.5 1 4.68 4.09 9.01 50.03 44.58 108.50 51822.00 53061.00 54777.00 33.89 34.73 36.23 7.50 7.49 7.73 10.57 9.68 13.72 2.38 0.60 0.28 

GP017 2024-12-15 28.0 14.5 1 4.32 5.11 8.86 47.30 53.93 106.69 52206.00 53484.00 53733.00 34.10 35.05 35.47 7.50 7.46 7.72 9.62 9.77 13.89 2.14 0.00 0.67 

GP018 2024-12-15 15.0 8.0 1 3.48 6.11 8.30 39.02 71.72 100.56 52471.00 52983.00 54440.00 34.40 34.85 36.00 7.46 7.60 7.71 11.10 12.51 14.04 0.67 1.34 1.52 

GP019 2024-12-15 15.0 8.0 1 3.53 9.34 9.52 40.06 114.58 117.07 52598.00 54329.00 54228.00 34.51 35.93 35.88 7.45 7.77 7.79 11.39 14.72 15.23 4.59 0.26 0.62 

GP043 2024-12-15 29.0 15.0 1 4.61 5.34 9.51 50.51 64.46 118.29 51411.00 54765.00 54364.00 33.53 36.05 35.97 7.52 7.58 7.77 9.80 10.67 14.96 0.05 0.00 0.00 

RI001 2024-12-15 27.0 14.0 1 4.90 4.61 8.93 51.61 52.72 111.12 51404.00 53801.00 55939.00 33.58 35.34 37.15 7.44 7.50 7.73 10.51 10.54 15.22 0.00 0.00 0.00 

GP001 2025-01-17 4.0 2.5 1 5.75 6.11 8.59 62.95 67.76 96.32 53062.00 52976.00 53618.00 34.75 34.69 35.21 7.81 7.81 7.99 9.89 9.89 10.60 0.44 0.02 2.19 

GP002 2025-01-17 3.0 2.0 1 6.18 7.52 8.19 68.87 83.95 92.08 52375.00 53033.00 53370.00 34.30 34.77 35.05 7.85 7.88 8.03 10.50 10.38 10.83 0.63 0.62 0.51 

GP003 2025-01-17 4.0 2.5 1 6.39 6.28 6.39 71.16 69.70 71.22 53247.00 53455.00 53662.00 34.93 35.07 35.22 7.83 7.81 7.83 10.41 10.24 10.30 0.00 0.00 0.00 

GP004 2025-01-17 9.0 5.0 1 6.15 6.11 7.69 67.93 67.09 86.10 52710.00 53529.00 53549.00 34.50 35.09 35.16 7.80 7.80 7.87 9.93 9.86 10.59 0.00 0.00 0.00 

GP005 2025-01-17 10.0 5.5 1 5.61 5.82 7.46 61.80 63.90 82.61 52536.00 52725.00 53520.00 34.38 34.49 35.11 7.81 7.80 7.82 10.11 9.71 10.13 0.10 0.00 0.20 

GP006 2025-01-17 21.0 11.0 1 5.31 5.53 6.55 57.97 60.11 73.43 52091.00 52521.00 53262.00 34.02 34.32 34.96 7.80 7.79 7.82 9.60 9.42 10.66 0.00 0.00 0.00 

GP007 2025-01-17 20.0 10.5 1 5.47 5.78 6.26 59.68 63.29 69.58 52750.00 52999.00 53781.00 34.50 34.70 35.31 7.79 7.80 7.80 9.62 9.80 10.26 0.00 0.00 0.00 

GP008 2025-01-17 21.0 11.0 1 5.43 5.83 6.41 58.93 63.74 71.47 52697.00 52963.00 53485.00 34.44 34.66 35.10 7.79 7.80 7.80 9.38 9.70 10.34 0.00 0.00 0.00 

GP009 2025-01-17 22.0 11.5 1 5.46 5.82 6.13 59.44 63.58 67.77 53236.00 53424.00 53784.00 34.83 34.99 35.29 7.79 7.80 7.80 9.34 9.52 10.01 0.00 0.00 0.00 

GP010 2025-01-17 27.0 14.0 1 5.37 5.78 6.33 58.36 63.19 69.97 53068.00 53116.00 53080.00 34.70 34.77 34.81 7.79 7.80 7.80 9.25 9.67 10.51 0.00 0.00 0.00 

GP011 2025-01-17 24.0 12.5 1 5.31 5.72 5.86 57.49 62.53 64.32 53619.00 53662.00 53618.00 35.09 35.14 35.14 7.76 7.77 7.78 9.13 9.28 9.66 0.00 0.00 0.00 

GP012 2025-01-17 25.0 13.0 1 5.37 5.94 7.05 59.14 64.99 80.29 52312.00 53500.00 53327.00 34.24 35.06 35.03 7.80 7.81 7.82 10.46 9.76 11.01 0.00 0.00 0.00 

GP013 2025-01-17 23.0 12.0 1 5.38 5.99 7.02 59.04 65.39 78.95 52534.00 53565.00 54152.00 34.38 35.12 35.61 7.79 7.81 7.84 10.10 9.85 10.73 0.00 0.00 0.00 

GP014 2025-01-17 26.0 13.5 1 5.52 5.99 7.03 60.17 65.35 81.96 52945.00 53709.00 52975.00 34.64 35.20 34.80 7.79 7.81 7.83 9.66 9.66 11.61 0.00 0.00 0.00 

GP015 2025-01-17 27.0 14.0 1 5.33 5.76 7.18 58.45 62.55 82.10 52453.00 53452.00 53308.00 34.33 35.01 35.04 7.79 7.79 7.85 10.31 9.57 11.41 0.00 0.00 0.00 

GP016 2025-01-17 26.0 13.5 1 5.45 5.65 6.34 61.24 61.43 70.02 51786.00 53280.00 53961.00 33.87 34.89 35.45 7.77 7.77 7.80 10.65 9.59 10.33 0.00 0.00 0.00 

GP017 2025-01-17 24.0 12.5 1 5.38 5.89 6.95 59.38 64.53 79.00 51100.00 53107.00 53166.00 33.36 34.80 34.93 7.79 7.80 7.83 10.58 10.06 11.27 0.00 0.00 0.00 

GP018 2025-01-17 13.0 7.0 1 5.46 5.52 5.88 59.39 60.10 65.71 53553.00 53604.00 54331.00 35.06 35.10 35.72 7.74 7.74 7.70 9.32 9.32 10.36 0.00 0.00 1.21 

GP019 2025-01-17 11.0 6.0 1 5.99 6.08 6.66 66.08 66.91 74.39 53077.00 53423.00 53062.00 34.77 35.02 34.78 7.73 7.73 7.71 9.99 9.89 10.19 0.00 0.00 0.00 

GP043 2025-01-17 27.0 14.0 1 5.45 5.63 7.21 60.45 60.89 80.84 53143.00 53668.00 54458.00 34.77 35.15 35.83 7.75 7.76 7.84 9.53 9.32 10.67 0.00 0.00 0.00 

RI001 2025-01-17 29.0 15.0 1 5.54 6.87 9.40 60.57 76.84 109.95 52065.00 53666.00 54214.00 34.06 35.24 35.74 7.62 7.75 7.94 10.59 10.59 12.08 0.00 0.00 0.00 

GP001 2025-02-19 7.0 4.0 1 5.68 5.58 7.13 63.06 61.79 78.42 52686.00 53326.00 53059.00 34.53 34.99 34.83 7.92 7.89 7.92 10.56 10.47 11.01 0.00 0.29 0.00 

GP002 2025-02-19 3.0 2.0 1 5.76 6.30 6.73 65.26 70.51 78.30 52072.00 52975.00 53700.00 34.13 34.76 35.31 7.90 7.94 8.00 11.41 10.84 11.20 0.00 0.00 0.00 

GP003 2025-02-19 3.0 2.0 1 8.22 8.26 8.92 94.18 94.85 95.23 53488.00 53697.00 53711.00 35.19 35.34 35.35 8.11 8.11 8.11 11.81 11.67 11.71 0.00 0.00 0.00 

GP004 2025-02-19 10.0 5.5 1 6.89 7.32 7.53 77.09 82.02 85.15 52812.00 53693.00 53728.00 34.64 35.27 35.31 7.96 8.03 8.03 10.95 10.62 10.83 0.00 0.00 0.00 

GP005 2025-02-19 10.0 4.0 1 7.29 7.53 8.13 80.87 85.48 93.70 53203.00 53878.00 53899.00 34.90 35.40 35.48 7.97 8.05 8.11 10.48 10.60 11.52 0.00 0.00 0.00 

GP006 2025-02-19 21.0 11.0 1 4.23 5.60 7.55 46.14 60.98 85.45 53031.00 53205.00 53674.00 34.70 34.86 35.28 7.87 7.89 8.06 9.52 9.97 10.95 0.00 0.00 0.00 
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GP007 2025-02-19 19.0 11.0 1 4.59 4.96 7.84 50.28 53.35 89.63 53307.00 53497.00 54438.00 34.89 35.05 35.85 7.88 7.88 8.12 9.48 9.67 11.08 0.00 0.00 0.00 

GP008 2025-02-19 23.0 12.0 1 5.61 7.01 8.46 60.22 77.04 97.51 52836.00 53202.00 54247.00 34.58 34.88 35.75 7.92 8.00 8.13 9.88 10.30 11.80 0.00 0.00 0.00 

GP009 2025-02-19 23.0 12.0 1 4.67 6.68 7.90 50.69 73.33 90.47 53414.00 53467.00 54724.00 34.95 35.06 36.08 7.91 7.99 8.14 9.24 10.03 11.43 0.00 0.00 0.00 

GP010 2025-02-19 28.0 14.0 1 5.13 6.35 8.24 54.82 69.74 93.56 53019.00 53352.00 53882.00 34.67 34.96 35.45 7.91 7.99 8.13 9.38 9.86 11.20 0.00 0.00 0.00 

GP011 2025-02-19 26.0 13.5 1 5.18 6.24 8.14 55.51 68.42 92.00 53198.00 53400.00 53512.00 34.80 34.99 35.17 7.92 7.97 8.12 9.32 9.85 11.20 0.00 0.00 0.00 

GP012 2025-02-19 26.0 13.5 1 5.62 6.69 8.19 60.80 73.41 92.48 53241.00 53375.00 53906.00 34.82 34.98 35.45 7.93 7.97 8.11 9.20 9.85 11.02 0.02 0.00 0.00 

GP013 2025-02-19 27.0 14.0 1 5.61 6.96 8.26 60.02 76.54 94.46 52991.00 53203.00 53999.00 34.66 34.86 35.55 7.93 7.98 8.12 9.45 9.93 11.57 0.00 0.00 0.00 

GP014 2025-02-19 26.0 13.5 1 5.58 6.49 8.34 58.11 69.99 93.32 53181.00 53388.00 54173.00 34.78 34.97 35.65 7.94 7.99 8.10 9.28 9.71 11.00 0.00 0.00 0.00 

GP015 2025-02-19 27.0 14.0 1 5.84 6.03 8.11 59.20 65.91 90.59 52915.00 53450.00 54864.00 34.60 35.01 36.14 7.95 7.97 8.10 9.42 9.62 10.82 0.00 0.00 0.00 

GP016 2025-02-19 25.0 13.0 1 5.16 6.25 8.03 56.09 68.45 89.06 53021.00 53435.00 53776.00 34.68 35.02 35.34 7.92 7.97 8.05 9.44 9.81 10.70 0.00 0.00 0.00 

GP017 2025-02-19 23.0 12.0 1 5.24 6.68 8.11 57.05 71.64 91.61 52924.00 53487.00 53744.00 34.61 35.06 35.33 7.92 7.98 8.11 9.47 9.87 10.99 0.00 0.00 0.00 

GP018 2025-02-19 13.0 7.0 1 4.56 5.04 6.66 50.09 55.24 74.70 52252.00 52869.00 53420.00 34.17 34.61 35.09 7.88 7.88 7.87 10.05 9.85 10.89 0.00 0.00 0.00 

GP019 2025-02-19 13.0 7.0 1 5.05 5.63 6.57 55.39 62.67 73.20 53440.00 52907.00 52632.00 35.02 34.68 34.51 7.84 7.84 7.84 9.75 10.41 10.80 0.00 0.00 0.00 

GP043 2025-02-19 26.0 13.5 1 5.37 6.21 7.20 57.37 68.73 79.64 52888.00 52513.00 53509.00 34.59 34.38 35.13 7.94 7.96 8.02 9.50 10.32 10.55 0.00 0.00 0.00 

RI001 2025-02-19 27.0 14.0 1 3.94 5.12 7.90 42.14 57.18 90.21 52560.00 53196.00 53626.00 34.37 34.90 35.30 7.81 7.89 8.10 9.82 10.64 11.95 0.00 0.00 0.00 

GP001 2025-03-19 5.0 3.0 1 5.90 6.34 7.07 68.24 73.61 83.22 53300.00 53490.00 53975.00 35.08 35.23 35.61 7.98 7.99 8.07 12.27 12.52 12.95 0.50 0.02 0.55 

GP002 2025-03-19 3.0 2.0 1 6.85 6.84 7.25 80.31 80.36 86.24 53658.00 53789.00 54001.00 35.37 35.47 35.64 8.03 8.04 8.11 12.77 12.83 13.17 0.43 0.60 0.40 

GP003 2025-03-19 7.5 4.0 1 6.24 6.79 7.51 72.95 80.03 90.01 53357.00 53694.00 54247.00 35.14 35.41 35.84 7.98 8.01 8.08 12.70 13.13 13.59 0.29 0.00 0.46 

GP004 2025-03-19 8.0 4.5 1 6.83 7.62 7.49 80.04 90.70 96.07 53007.00 53867.00 54236.00 34.90 35.55 35.83 7.99 8.05 8.16 13.18 13.41 13.74 0.53 0.06 0.37 

GP005 2025-03-19 9.0 5.0 1 7.15 7.18 7.99 84.96 84.45 95.81 53299.00 53533.00 54176.00 35.11 35.29 35.79 7.99 8.01 8.12 13.09 13.10 13.67 0.26 0.00 0.00 

GP006 2025-03-19 21.5 11.0 1 5.25 6.22 6.97 59.17 71.33 83.37 52328.00 52810.00 54210.00 34.34 34.72 35.80 7.90 7.97 8.06 12.04 12.43 13.47 0.00 0.29 0.32 

GP007 2025-03-19 21.0 11.0 1 5.00 6.40 6.99 56.16 74.94 83.48 52711.00 53002.00 53994.00 34.61 34.88 35.64 7.90 8.00 8.05 11.69 12.76 13.47 0.00 0.00 0.02 

GP008 2025-03-19 23.0 12.0 1 5.78 6.45 7.70 64.99 75.50 92.63 51946.00 53012.00 54163.00 34.08 34.89 35.78 7.89 8.00 8.13 12.40 12.87 13.75 0.21 0.00 0.00 

GP009 2025-03-19 23.0 12.0 1 4.88 7.19 7.59 57.87 84.97 92.16 50916.00 53164.00 54250.00 33.38 35.01 35.86 7.90 8.04 8.14 13.70 13.07 14.18 0.02 0.00 0.00 

GP010 2025-03-19 25.0 13.0 1 4.34 6.92 7.75 49.03 82.04 94.91 51269.00 52915.00 54408.00 33.56 34.83 35.99 7.88 8.07 8.14 11.78 13.21 14.60 0.02 0.00 0.00 

GP011 2025-03-19 24.5 12.5 1 3.03 5.21 6.20 33.50 60.39 73.92 52978.00 53911.00 54441.00 34.71 NA 35.96 7.81 7.98 7.97 10.23 NA 13.05 0.00 0.00 0.19 

GP012 2025-03-19 28.0 14.5 1 4.12 7.04 7.50 45.38 83.15 90.42 52026.00 53425.00 54159.00 34.09 35.21 35.78 7.84 8.06 8.12 11.42 13.20 13.88 0.00 0.37 0.19 

GP013 2025-03-19 27.0 14.0 1 5.23 6.90 7.61 57.70 79.93 91.13 51145.00 53366.00 54309.00 33.49 35.15 35.88 7.82 8.00 8.11 12.22 12.86 13.56 0.00 0.00 0.10 

GP014 2025-03-19 28.0 14.5 1 5.83 6.98 7.19 63.50 82.63 86.52 51520.00 53121.00 54332.00 33.76 34.98 35.91 7.84 8.05 8.11 12.22 13.10 13.77 0.43 0.14 0.00 

GP015 2025-03-19 26.5 14.0 1 5.51 7.21 7.45 59.70 85.39 90.35 51653.00 53327.00 54379.00 33.85 35.14 35.95 7.82 8.05 8.13 11.98 13.36 14.13 0.27 0.00 0.30 

GP016 2025-03-19 26.5 14.0 1 2.49 4.32 5.57 27.12 49.60 56.92 53343.00 53341.00 54554.00 34.96 35.04 36.02 7.80 7.94 7.96 9.99 11.13 12.60 0.13 0.13 0.15 

GP017 2025-03-19 25.0 13.0 1 4.29 6.80 7.49 48.73 80.39 90.41 52093.00 53101.00 54162.00 34.14 34.96 35.79 7.86 8.02 8.11 11.49 12.95 13.95 0.00 0.14 0.67 

GP018 2025-03-19 13.5 7.0 1 4.95 5.93 5.99 56.34 68.16 69.41 53099.00 53544.00 53274.00 34.87 35.25 35.05 7.88 7.90 7.91 11.29 12.12 12.14 0.59 0.21 0.42 

GP019 2025-03-19 11.5 6.0 1 3.85 4.69 5.69 43.30 54.88 65.41 53503.00 53878.00 53821.00 35.13 35.44 35.39 7.84 7.92 7.93 10.69 11.15 11.07 0.02 0.15 0.26 

GP043 2025-03-19 26.0 13.5 1 2.60 4.96 6.18 27.02 56.98 72.95 53377.00 53661.00 54090.00 34.97 35.28 35.69 7.80 7.94 7.90 9.80 11.20 12.86 0.80 0.00 0.19 

RI001 2025-03-19 26.0 13.5 1 4.06 5.94 6.94 43.94 69.99 84.90 54425.00 54324.00 54731.00 35.84 35.85 36.19 7.90 8.02 7.80 11.37 12.74 13.56 1.28 0.00 0.00 

GP001 2025-04-14 6.0 3.5 1 7.94 7.99 8.52 97.93 97.85 105.65 54128.16 54167.00 54377.43 35.81 35.84 36.00 8.28 8.21 8.32 15.52 15.60 15.76 1.73 1.58 3.12 

GP002 2025-04-14 4.0 2.5 1 9.25 9.31 9.58 113.79 114.91 118.51 54272.03 54260.26 54181.23 35.91 35.91 35.85 8.30 8.33 8.34 15.40 15.57 15.66 2.73 0.02 2.25 

GP003 2025-04-14 6.0 3.5 1 9.47 8.97 8.64 116.56 110.26 106.22 54194.86 54224.82 54208.81 35.86 35.88 35.87 8.34 8.33 8.29 15.41 15.39 15.35 0.36 0.52 0.64 

GP004 2025-04-14 9.0 5.0 1 7.99 8.86 9.84 97.56 108.73 120.94 54110.46 54315.62 54237.77 35.78 35.94 35.89 8.20 8.34 8.38 15.03 15.26 15.37 4.21 1.77 1.59 

GP005 2025-04-14 9.0 5.0 1 8.02 8.32 8.97 97.71 101.75 109.99 54075.32 54306.64 54344.42 35.75 35.93 35.96 8.21 8.23 8.33 14.98 15.12 15.26 0.00 2.05 1.27 

GP006 2025-04-14 21.0 11.0 1 3.48 8.84 10.58 39.23 108.46 131.08 53270.00 54326.50 54451.27 35.04 35.95 36.06 7.27 8.29 8.45 12.16 15.31 15.76 4.77 0.00 0.86 

GP007 2025-04-14 20.0 10.5 1 5.42 8.13 9.89 62.43 97.83 122.05 52156.90 54311.00 54400.62 34.26 35.93 36.01 7.76 8.26 8.39 12.82 15.19 15.53 1.05 0.02 0.03 

GP008 2025-04-14 21.0 11.0 1 6.04 8.40 9.58 70.14 102.15 118.36 52821.60 54542.59 54447.50 34.75 36.09 36.05 7.82 8.20 8.45 12.96 14.74 15.58 1.00 0.00 0.99 
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GP009 2025-04-14 24.0 12.5 1 3.89 7.05 9.22 44.48 83.99 113.33 52601.40 53912.36 54611.05 34.56 35.60 36.16 7.75 8.06 8.41 12.31 13.93 15.29 3.58 0.00 0.00 

GP010 2025-04-14 29.0 15.0 1 3.57 6.46 9.78 40.74 76.05 120.21 52701.66 53691.69 55011.46 34.62 35.41 36.46 7.73 8.02 8.44 12.10 13.42 15.17 0.00 0.00 0.00 

GP011 2025-04-14 25.0 13.0 1 4.02 7.15 10.48 46.08 86.37 129.58 53311.14 55072.00 54579.83 35.07 36.47 36.15 7.79 8.15 8.40 12.21 14.31 15.63 0.58 0.00 0.00 

GP012 2025-04-14 26.0 13.5 1 3.65 5.59 10.72 41.63 65.03 132.25 52949.85 53984.52 54701.32 34.80 35.60 36.23 7.75 7.95 8.44 12.15 12.81 15.48 0.48 0.00 1.33 

GP013 2025-04-14 25.0 13.0 1 3.89 4.62 9.73 44.55 53.35 119.32 53180.57 53931.06 55293.31 34.98 35.55 36.66 7.78 7.88 8.40 12.20 12.48 15.02 1.22 3.36 0.00 

GP014 2025-04-14 26.0 13.5 1 3.74 6.20 10.51 42.76 72.35 130.14 53278.09 54459.00 54801.50 35.04 35.98 36.31 7.78 8.03 8.41 12.12 13.33 15.60 0.00 1.56 0.18 

GP015 2025-04-14 27.0 14.0 1 3.68 6.36 9.79 41.98 72.72 120.54 53236.52 53699.00 54926.00 35.01 35.40 36.40 7.77 7.92 8.39 12.04 12.98 15.53 0.00 0.00 0.20 

GP016 2025-04-14 26.0 13.5 1 3.34 6.63 10.23 38.00 77.28 126.10 53077.45 52743.13 54773.43 34.89 34.70 36.29 7.72 7.91 8.39 12.01 13.14 15.43 1.14 0.00 0.82 

GP017 2025-04-14 24.0 12.5 1 4.26 5.31 10.54 48.97 61.81 129.62 53463.13 53931.55 55202.59 35.19 35.57 36.60 7.80 7.91 8.44 12.32 12.86 15.22 0.95 0.00 0.00 

GP018 2025-04-14 13.0 7.0 1 5.94 8.24 8.65 69.91 99.86 104.95 52745.51 53950.74 53722.29 34.72 35.65 35.49 7.75 8.08 8.17 13.55 14.70 14.86 0.00 0.00 0.57 

GP019 2025-04-14 11.0 6.0 1 6.11 7.47 8.92 72.52 89.89 108.96 53770.37 53802.32 53729.60 35.49 35.54 35.51 7.89 8.01 8.29 13.77 14.41 15.20 1.09 0.00 0.00 

GP043 2025-04-14 26.0 13.5 1 3.33 7.07 10.19 37.81 83.94 127.43 52607.43 54345.91 54870.00 34.55 35.91 36.36 7.70 8.09 8.41 12.00 13.73 15.62 1.19 0.00 0.00 

RI001 2025-04-14 26.0 13.5 1 4.43 8.85 8.82 51.06 109.23 109.28 52357.03 54428.76 54388.60 34.40 36.03 36.01 7.77 8.26 8.28 12.74 15.58 15.74 0.00 0.00 0.00 

GP001 2025-05-12 5.0 3.0 1 8.69 8.69 10.29 101.62 101.62 121.82 53501.64 53501.64 53395.83 35.27 35.27 35.22 8.19 8.19 8.28 13.23 13.23 13.81 7.28 11.92 21.60 

GP002 2025-05-12 3.0 2.0 1 8.79 8.79 9.16 103.49 103.49 108.59 53526.78 53526.78 53600.56 35.30 35.30 35.37 8.16 8.16 8.24 13.56 13.56 13.90 17.58 15.68 18.08 

GP003 2025-05-12 9.0 5.0 1 8.59 9.12 11.44 100.29 106.46 134.91 53668.30 53730.88 53841.57 35.39 35.43 35.54 8.17 8.23 8.45 13.13 13.10 13.56 6.49 7.16 19.05 

GP004 2025-05-12 8.0 4.5 1 8.27 8.46 8.45 96.44 98.71 98.96 53804.09 53858.90 53978.32 35.48 35.53 35.62 8.12 8.11 8.09 13.04 13.04 13.17 7.23 8.01 4.13 

GP005 2025-05-12 9.0 5.0 1 8.62 8.80 9.22 100.69 102.90 108.68 53953.26 53859.27 54117.88 35.60 35.53 35.74 8.16 8.18 8.21 13.09 13.16 13.46 4.53 3.56 6.94 

GP006 2025-05-12 21.0 11.0 1 8.54 10.08 10.88 99.01 117.59 129.03 53683.99 53912.23 53762.03 35.38 35.56 35.49 8.18 8.31 8.33 12.81 13.04 13.85 14.71 2.42 11.53 

GP007 2025-05-12 19.0 10.0 1 8.27 9.71 10.36 96.02 113.14 121.54 53604.88 53823.00 53654.61 35.33 35.53 35.39 8.15 8.27 8.28 12.94 13.98 13.36 15.72 3.57 22.90 

GP008 2025-05-12 22.0 11.5 1 6.57 9.19 10.69 75.48 107.00 125.38 53563.58 53976.61 53621.05 35.27 35.60 35.37 8.00 8.23 8.37 12.44 12.93 13.41 20.60 4.75 9.76 

GP009 2025-05-12 23.0 12.0 1 5.32 9.25 11.45 60.25 107.50 134.29 53587.02 54124.42 53727.67 35.25 35.71 35.44 7.88 8.25 8.40 11.76 12.81 13.32 12.36 8.76 11.26 

GP010 2025-05-12 28.0 14.5 1 3.62 9.25 11.34 40.31 107.58 133.27 53537.79 53926.01 53855.69 35.17 35.56 35.54 7.71 8.24 8.42 11.02 12.88 13.38 1.75 2.49 14.65 

GP011 2025-05-12 25.0 13.0 1 6.57 9.25 10.56 75.16 107.32 123.47 53642.85 54116.42 53819.93 35.32 35.70 35.51 7.99 8.23 8.35 12.23 12.77 13.20 11.30 2.81 21.80 

GP012 2025-05-12 26.0 13.5 1 4.80 8.73 10.79 54.05 100.96 126.54 53348.75 54255.40 53827.61 35.07 35.79 35.52 7.82 8.21 8.36 11.57 12.58 13.32 8.52 4.51 4.45 

GP013 2025-05-12 25.0 13.0 1 5.73 9.35 10.91 65.04 108.61 127.75 53515.39 53950.74 54032.15 35.20 35.58 35.66 7.92 8.21 8.36 11.85 12.86 13.22 4.67 0.00 21.30 

GP014 2025-05-12 26.0 13.5 1 5.95 9.30 10.30 67.49 107.88 120.50 53433.57 53847.19 53832.57 35.14 35.50 35.52 7.91 8.22 8.35 11.85 12.83 13.23 5.56 2.53 17.88 

GP015 2025-05-12 28.0 14.5 1 5.18 9.28 10.59 58.41 107.60 124.03 53406.93 53904.13 53955.50 35.11 35.54 35.61 7.84 8.20 8.37 11.62 12.79 13.23 4.28 2.34 4.28 

GP016 2025-05-12 25.0 13.0 1 6.85 9.55 10.31 78.57 110.97 120.56 53740.20 53961.19 53793.41 35.39 35.59 35.49 8.00 8.22 8.30 12.29 12.88 13.19 12.16 1.83 22.60 

GP017 2025-05-12 23.0 12.0 1 5.99 9.50 10.92 68.40 110.64 128.03 53485.96 53922.92 53688.87 35.20 35.57 35.42 7.95 8.24 8.35 12.14 12.96 13.36 11.29 5.61 18.33 

GP018 2025-05-12 12.0 6.5 1 8.86 9.42 9.11 103.43 110.06 108.02 53817.00 53869.00 53677.00 35.50 35.54 35.41 8.10 8.06 8.12 13.16 13.27 13.49 11.33 8.43 10.66 

GP019 2025-05-12 11.0 6.0 1 9.41 9.43 8.98 110.85 111.02 105.26 54355.00 54335.88 53386.73 35.91 35.89 35.19 8.19 8.20 8.16 13.42 13.42 13.41 6.89 17.71 21.30 

GP043 2025-05-12 25.0 13.0 1 6.45 9.22 10.08 73.62 107.10 118.12 53710.52 53992.79 53796.25 35.36 35.61 35.49 7.95 8.18 8.32 12.12 12.88 13.31 7.33 0.00 18.12 

RI001 2025-05-12 25.0 13.0 1 7.57 8.82 9.00 84.01 101.77 103.92 53842.00 53991.34 54006.13 35.46 35.59 35.61 7.95 8.12 8.12 12.12 12.50 12.58 0.00 0.00 0.00 

GP001 2025-06-12 8.5 4.5 1 7.32 8.66 8.56 87.19 103.60 103.70 52569.00 52650.00 50956.00 34.62 34.68 33.45 8.10 8.25 8.26 14.17 14.31 14.49 0.00 2.68 6.80 

GP002 2025-06-12 4.0 2.0 1 8.07 8.24 8.32 96.30 97.69 99.80 52448.00 49065.00 52496.00 34.54 32.06 34.58 8.10 8.10 8.20 14.47 14.47 14.49 0.00 0.00 6.60 

GP003 2025-06-12 6.0 3.0 1 7.89 8.20 8.41 93.53 98.44 99.53 50863.00 52477.00 52422.00 33.38 34.56 34.52 8.10 8.18 8.20 14.53 14.55 14.59 0.00 10.27 14.88 

GP004 2025-06-12 10.0 5.0 1 7.62 8.31 8.26 89.47 99.30 97.62 52502.00 51986.00 51408.00 34.57 34.20 33.78 8.03 8.20 8.18 14.38 14.49 14.73 0.00 3.91 0.00 

GP005 2025-06-12 9.0 4.5 1 7.95 8.30 8.20 94.92 100.10 99.43 52612.00 52488.00 52602.00 34.66 34.57 34.66 8.04 8.16 8.21 14.41 14.51 14.78 0.00 0.00 0.00 

GP006 2025-06-12 21.0 10.5 1 6.15 7.74 8.61 72.59 92.64 102.60 52476.00 52873.00 52374.00 34.51 34.85 34.49 8.03 8.18 8.25 13.15 14.38 14.47 0.00 0.00 4.76 

GP007 2025-06-12 20.0 10.5 1 6.41 7.38 8.51 75.72 88.15 101.80 52596.00 52642.00 52382.00 34.62 34.67 34.50 8.07 8.11 8.22 13.74 14.25 14.61 15.61 0.00 0.00 

GP008 2025-06-12 22.0 11.5 1 6.54 7.25 8.12 77.42 86.26 96.98 52609.00 52687.00 52488.00 34.62 34.70 34.57 8.10 8.05 8.19 13.61 14.22 14.44 0.00 0.00 6.88 

GP009 2025-06-12 22.0 11.5 1 6.92 8.41 8.36 82.46 100.50 100.00 52655.00 52748.00 52465.00 34.67 34.76 34.56 8.09 8.25 8.22 14.03 14.44 14.59 0.00 0.00 5.66 

GP010 2025-06-12 30.0 15.0 1 6.46 8.48 8.36 74.94 101.20 99.07 52304.00 52948.00 54496.00 34.39 34.90 36.06 7.98 8.30 8.23 13.58 14.48 14.53 0.00 0.00 11.80 
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GP011 2025-06-12 26.0 13.0 1 6.78 7.48 8.30 66.20 87.54 98.43 52509.00 52855.00 52591.00 34.51 34.81 34.64 7.91 8.09 8.19 12.86 13.84 14.22 0.00 0.00 0.00 

GP012 2025-06-12 25.0 12.5 1 7.08 7.97 8.20 78.46 94.40 98.94 52544.00 52839.00 52365.00 34.55 34.81 34.47 7.96 8.17 8.20 13.14 14.12 14.32 0.00 0.00 9.59 

GP013 2025-06-12 28.0 14.0 1 6.14 7.69 8.34 68.92 90.87 100.20 52304.00 52762.00 53342.00 34.37 34.76 35.20 7.92 8.14 8.22 13.07 14.14 14.60 0.00 0.00 0.00 

GP014 2025-06-12 27.0 13.5 1 6.98 8.50 8.04 78.13 92.57 96.29 52343.00 52521.00 52228.00 34.41 34.58 34.39 7.96 8.13 8.19 13.26 14.13 14.77 0.00 0.00 0.00 

GP015 2025-06-12 28.0 14.0 1 6.53 7.87 8.26 74.48 94.29 99.59 53318.00 52505.00 52267.00 35.13 34.58 34.41 7.96 8.17 8.22 13.28 14.53 14.65 0.00 0.00 0.00 

GP016 2025-06-12 26.0 13.0 1 6.58 7.21 8.37 75.74 81.83 99.22 52571.00 51417.00 52720.00 34.57 33.74 34.73 7.94 8.03 8.19 13.04 13.26 14.04 0.00 0.00 0.00 

GP017 2025-06-12 23.0 11.5 1 6.92 7.52 8.31 80.68 88.25 98.88 52682.00 52837.00 52594.00 34.66 34.80 34.64 8.05 8.11 8.20 13.33 13.77 14.19 0.00 0.00 3.34 

GP018 2025-06-12 14.0 7.0 1 7.53 7.76 8.31 87.55 88.92 97.80 53129.00 52570.00 52002.00 35.01 34.61 34.19 8.09 8.03 8.14 13.61 13.85 13.78 0.00 0.00 1.64 

GP019 2025-06-12 12.0 6.0 1 7.57 8.08 8.59 89.03 94.86 98.90 52933.00 50923.00 52490.00 34.87 33.43 34.55 8.06 8.11 8.10 13.87 14.84 13.94 0.00 0.00 0.00 

GP043 2025-06-12 28.0 14.0 1 6.68 7.50 8.24 74.62 87.16 96.62 52722.00 50369.00 52571.00 34.67 32.97 34.62 7.91 8.01 8.15 12.85 13.32 14.11 0.00 0.00 0.00 

RI001 2025-06-12 26.0 13.0 1 6.68 8.70 8.64 76.59 103.30 102.80 52191.00 52792.00 52939.00 34.28 34.74 34.85 7.60 8.09 8.13 12.88 13.09 13.09 0.00 0.00 1.15 

 

Table 6 Water quality parameters measured in situ, or soon after sampling (in the case of turbidity), for the bottom (B), middle (M) and surface (S) of the water column 

around the Hout Bay marine outfall and the Crayfish Factory and Chapmans Peak reference sites. 

 

D
e

p
th

 (
m

) 

D
is

so
lv

e
d

 

o
x
y

g
e

n
 

c
o

n
c

e
n

tr
a

ti
o

n
 

(m
g

/L
) 

D
is

so
lv

e
d

 

o
x
y

g
e

n
 

sa
tu

ra
ti
o

n
 (

%
) 

S
p

e
c

if
ic

 

c
o

n
d

u
c

ti
v
it
y

 

(μ
S
/c

m
) 

S
a

li
n

it
y

 (
P
S
U

) 

p
H

 

Te
m

p
e

ra
tu

re
 

(°
C

) 

Tu
rb

id
it
y

 (
N

TU
) 

Site ID Date B M S B M S B M S B M S B M S B M S B M S B M S 

CF001 2024-07-17 25.0 12.5 1 7.38 8.31 8.45 88.00 99.00 101.00 54133.00 53746.00 53636.00 35.75 35.47 35.39 8.23 8.28 8.28 13.77 13.73 13.70 4.60 0.98 1.63 

CP001 2024-07-17 25.0 13.0 1 7.27 8.71 8.87 87.00 104.00 106.00 54429.00 53557.00 53390.00 35.97 35.33 35.21 8.23 8.29 8.29 13.72 13.72 13.71 1.82 3.96 10.83 

HB001 2024-07-17 3.5 2.0 1 8.40 8.42 8.00 100.00 101.00 96.00 53553.00 53574.00 53312.00 35.33 35.35 35.15 8.26 8.26 8.24 13.73 13.77 13.80 2.47 0.92 1.86 

HB002 2024-07-17 5.0 3.0 1 8.15 8.59 8.61 98.00 103.00 103.00 53582.00 53507.00 53420.00 35.35 35.30 35.24 8.25 8.28 8.28 13.72 13.80 13.84 1.91 2.86 2.46 

HB003 2024-07-17 5.0 3.0 1 7.69 8.52 8.66 92.00 102.00 104.00 53648.00 53543.00 52988.00 35.40 35.32 34.92 8.23 8.28 8.28 13.73 13.76 13.82 8.93 2.28 2.04 

HB004 2024-07-17 11.5 6.0 1 7.33 8.53 8.57 88.00 102.00 103.00 53824.00 53568.00 53560.00 35.52 35.34 35.34 8.21 8.28 8.28 13.71 13.73 13.78 3.38 1.81 2.32 

HB005 2024-07-17 12.0 6.5 1 7.55 8.34 8.99 90.00 99.00 108.00 54049.00 53580.00 52865.00 35.69 35.35 34.83 8.21 8.28 8.31 13.70 13.71 13.86 5.89 1.05 1.91 

HB006 2024-07-17 9.0 5.0 1 6.79 8.82 9.08 82.00 105.00 108.00 53619.00 53304.00 52835.00 35.37 35.14 34.80 8.20 8.30 8.31 13.72 13.73 13.81 6.43 2.36 1.51 

HB007 2024-07-17 12.0 6.0 1 8.45 8.13 8.17 101.00 97.00 97.00 53770.00 53703.00 53661.00 35.48 35.44 35.41 8.18 8.20 8.20 13.70 13.68 13.68 1.06 1.75 1.18 

HB008 2024-07-22 17.0 9.0 1 7.92 7.99 8.62 94.00 95.00 103.00 54161.00 53937.00 53575.00 35.77 35.61 35.35 8.23 8.24 8.25 13.78 13.80 13.91 1.24 0.51 1.59 

HB009 2024-07-22 15.0 8.0 1 7.84 8.54 8.03 93.00 102.00 103.00 54194.00 53738.00 53298.00 35.80 35.46 35.15 8.22 8.25 8.04 13.77 13.68 14.04 2.08 1.97 1.90 

HB010 2024-07-22 12.0 6.5 1 6.81 7.93 8.62 81.00 96.00 102.00 54031.00 53576.00 53650.00 35.68 35.34 35.40 8.13 8.25 8.73 13.77 13.65 13.62 1.43 2.25 2.62 

HB011 2024-07-17 34.0 17.5 1 6.96 7.59 8.99 83.00 91.00 108.00 54363.00 54247.00 53554.00 35.91 35.83 35.33 8.21 8.24 8.30 13.68 13.73 13.77 2.61 3.45 1.38 

HB012 2024-07-17 34.0 17.5 1 7.27 7.50 9.38 87.00 90.00 112.00 54347.00 54167.00 53480.00 35.90 35.78 35.28 8.22 8.24 8.33 13.68 13.72 13.75 5.39 1.54 2.08 

HB013 2024-07-17 32.0 16.0 1 7.24 7.64 8.82 87.00 91.00 106.00 54402.00 54118.00 53184.00 35.94 35.74 35.06 8.22 8.22 8.31 13.68 13.71 13.72 0.73 1.79 1.78 

HB014 2024-07-17 34.0 17.0 1 6.97 7.59 9.33 83.00 91.00 112.00 54499.00 54117.00 53510.00 36.01 35.74 35.30 8.21 8.23 8.34 13.63 13.71 13.72 9.25 1.85 2.91 

HB015 2024-07-17 32.0 16.5 1 7.34 7.41 9.06 88.00 89.00 109.00 54343.00 54044.00 53465.00 35.90 35.68 35.27 8.23 8.23 8.31 13.68 13.70 13.77 0.47 2.83 2.36 

HB016 2024-07-17 36.0 18.0 1 6.81 7.46 9.20 81.00 90.00 110.00 54468.00 54256.00 53499.00 35.99 35.84 35.29 8.18 8.24 8.33 13.63 13.72 13.72 2.40 1.81 1.55 

CF001 2024-08-15 25.0 13.0 1 7.42 7.49 7.79 89.89 90.75 94.75 54697.00 54532.00 54700.00 36.19 36.08 36.21 7.55 7.55 7.55 14.43 14.50 14.61 3.89 2.22 1.76 
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CP001 2024-08-15 11.0 6.0 1 7.57 8.18 8.49 95.95 98.60 102.54 54416.00 54356.00 54330.00 35.98 35.94 35.93 7.55 7.54 7.54 14.18 14.23 14.36 3.16 8.27 4.44 

HB001 2024-08-15 5.0 2.5 1 8.15 8.06 8.14 97.22 96.16 96.67 54278.00 53720.00 52019.00 35.87 35.46 34.21 7.46 7.47 7.48 13.96 13.97 13.91 3.37 2.89 2.47 

HB002 2024-08-15 7.0 4.0 1 7.87 8.37 8.13 94.48 99.77 96.66 54472.00 53948.00 52961.00 36.01 35.62 34.90 7.49 7.50 7.49 13.86 13.86 13.95 4.40 2.93 3.37 

HB003 2024-08-15 4.0 2.5 1 8.32 8.35 8.34 99.51 99.42 99.08 54101.00 53370.00 53171.00 35.74 35.20 35.05 7.51 7.50 7.49 13.93 13.90 13.86 1.87 8.70 8.52 

HB004 2024-08-15 10.0 6.0 1 7.94 8.26 8.54 95.92 98.81 102.01 54403.00 54362.00 53377.00 35.97 35.94 35.21 7.52 7.52 7.53 14.09 14.09 14.08 3.44 0.82 0.95 

HB005 2024-08-15 11.0 6.0 1 8.16 8.25 8.35 97.98 99.10 99.88 54619.00 54096.00 53485.00 36.12 35.74 35.29 7.53 7.52 7.52 14.00 14.13 14.15 2.45 4.16 2.39 

HB006 2024-08-15 8.0 4.0 1 8.27 8.41 8.40 99.32 100.39 99.92 54559.00 53790.00 52929.00 36.08 35.51 34.88 7.52 7.52 7.51 14.03 14.00 14.01 2.89 2.42 1.64 

HB007 2024-08-15 7.0 4.0 1 8.64 8.60 8.60 104.46 103.99 104.07 54786.00 54807.00 54640.00 36.26 36.28 36.16 7.57 7.57 7.57 14.31 14.31 14.39 0.00 0.17 0.00 

HB008 2024-08-15 18.0 9.0 1 8.19 8.37 8.63 98.17 101.03 103.61 54684.00 54561.00 53739.00 36.17 36.09 35.48 7.55 7.55 7.54 14.06 14.22 14.13 3.33 1.26 2.86 

HB009 2024-08-15 17.0 9.0 1 8.24 8.27 8.50 99.51 99.72 102.03 54550.00 54521.00 53259.00 36.08 36.06 35.13 7.55 7.55 7.53 14.20 14.22 14.33 6.59 2.15 2.69 

HB010 2024-08-15 11.0 6.0 1 8.28 8.54 8.69 99.82 102.51 104.21 54503.00 54183.00 53839.00 36.05 35.81 35.56 7.55 7.54 7.54 14.22 14.17 14.13 3.27 0.59 2.77 

HB011 2024-08-15 29.0 15.0 1 8.02 8.30 8.67 96.77 100.40 105.15 54532.00 54367.00 54008.00 36.06 35.95 35.70 7.58 7.56 7.56 14.27 14.40 14.62 3.07 0.02 2.01 

HB012 2024-08-15 33.0 17.0 1 8.02 8.37 8.75 96.93 101.08 106.27 54688.00 54483.00 53987.00 36.18 36.03 35.68 7.58 7.56 7.55 14.35 14.40 14.65 1.64 2.67 1.96 

HB013 2024-08-15 32.0 16.0 1 8.07 8.28 8.50 97.42 100.14 103.25 54557.00 54447.00 54496.00 36.08 36.01 36.06 7.58 7.56 7.55 14.27 14.39 14.64 2.08 0.00 0.88 

HB014 2024-08-15 37.0 17.0 1 7.85 8.09 8.56 94.63 97.87 104.21 54579.00 54520.00 54198.00 36.09 36.06 35.84 7.57 7.58 7.55 14.31 14.38 14.74 2.94 0.00 1.48 

HB015 2024-08-15 30.0 15.0 1 8.27 8.32 8.64 99.75 100.54 104.45 54519.00 54445.00 53940.00 36.05 36.00 35.64 7.57 7.56 7.55 14.22 14.32 14.43 1.35 0.85 2.03 

HB016 2024-08-15 34.0 17.0 1 8.08 8.09 8.53 97.21 97.58 103.24 54609.00 54547.00 54548.00 36.11 36.08 36.09 7.59 7.58 7.57 14.22 14.31 14.40 0.00 1.05 0.91 

CF001 2024-09-17 26.0 13.5 1 8.00 7.82 8.83 93.17 91.20 103.42 54317.00 54214.00 54476.00 35.84 35.76 35.98 7.55 7.55 7.59 12.67 12.64 12.95 0.00 0.00 0.00 

CP001 2024-09-17 14.0 7.5 1 7.63 8.23 8.45 84.58 91.60 94.34 53670.00 53774.00 53837.00 35.24 35.33 35.38 7.54 7.56 7.56 10.55 10.75 10.75 0.00 0.00 0.00 

HB001 2024-09-17 3.0 2.0 1 11.00 10.95 10.97 127.09 127.02 127.17 53661.00 53749.00 53805.00 35.35 35.42 35.46 7.75 7.75 7.75 12.49 12.49 12.45 0.96 0.23 0.03 

HB002 2024-09-17 3.0 1.0 5 11.31 10.90 10.96 131.03 128.23 127.56 53878.00 53008.00 53638.00 35.52 34.91 35.35 7.78 7.77 7.73 12.59 13.31 12.72 0.00 0.00 0.35 

HB003 2024-09-17 4.5 3.0 1 9.94 10.03 9.48 116.57 117.42 111.91 53158.00 53069.00 52588.00 35.02 34.96 34.61 7.73 7.75 7.74 13.21 13.34 13.59 0.79 1.76 3.16 

HB004 2024-09-17 10.0 5.5 1 10.86 12.12 11.38 124.80 139.63 131.44 53582.00 53764.00 53867.00 35.27 35.41 35.50 7.70 7.78 7.79 12.04 12.18 12.29 1.42 0.00 0.54 

HB005 2024-09-17 11.0 6.0 1 10.01 10.91 11.75 114.92 125.55 136.76 53226.00 53668.00 53815.00 35.00 35.34 35.47 7.54 7.70 7.79 11.90 12.14 12.58 1.65 1.49 1.42 

HB006 2024-09-17 8.0 4.5 1 10.62 10.96 11.36 122.08 126.81 131.90 53511.00 53580.00 53854.00 35.22 35.29 35.50 7.71 7.73 7.78 12.13 12.40 12.63 1.43 0.81 0.16 

HB007 2024-09-17 12.0 6.5 1 9.20 9.15 9.08 103.15 102.59 101.97 53605.00 53685.00 53499.00 35.23 35.29 35.17 7.60 7.60 7.60 11.04 11.06 11.30 0.00 0.00 0.00 

HB008 2024-09-17 18.0 9.5 1 8.60 10.36 11.66 96.92 118.05 134.36 53503.00 53591.00 53850.00 35.15 35.26 35.48 7.58 7.66 7.77 11.10 11.69 12.16 0.00 0.00 0.35 

HB009 2024-09-17 17.0 9.0 1 8.77 10.21 11.59 99.20 116.21 133.79 53203.00 53599.00 53896.00 34.95 35.27 35.52 7.60 7.66 7.77 11.39 11.76 12.25 0.00 0.00 0.00 

HB010 2024-09-17 12.0 6.5 1 9.09 10.45 10.19 103.13 119.57 117.13 53510.00 53651.00 53842.00 35.18 35.31 35.48 7.61 7.71 7.74 11.48 11.85 12.22 1.09 1.01 0.92 

HB011 2024-09-17 24.0 12.5 1 8.15 8.98 10.72 91.34 101.32 122.51 53567.00 53522.00 53895.00 35.19 35.18 35.49 7.58 7.61 7.71 10.96 11.25 11.76 0.00 0.13 0.00 

HB012 2024-09-17 35.0 18.0 1 7.33 8.84 10.10 80.96 99.14 114.94 53536.00 53702.00 53995.00 35.13 35.30 35.56 7.55 7.60 7.68 10.53 11.04 11.63 1.62 0.00 0.45 

HB013 2024-09-17 36.0 18.5 1 7.77 8.30 9.17 86.60 93.06 103.77 53092.00 53606.00 53870.00 34.83 35.22 35.45 7.56 7.58 7.63 10.83 10.97 11.39 0.00 0.00 0.00 

HB014 2024-09-17 34.0 17.5 1 7.26 8.24 9.73 86.33 92.29 110.28 53452.00 53724.00 53769.00 35.07 35.31 35.38 7.52 7.57 7.64 10.48 10.98 11.48 6.98 0.00 0.00 

HB015 2024-09-17 33.0 18.0 1 7.54 8.59 10.89 83.46 96.23 124.61 NA 53616.00 53914.00 NA 35.24 35.51 7.56 7.60 7.72 10.81 11.11 11.83 0.10 0.00 0.00 

HB016 2024-09-17 36.0 18.5 1 7.43 8.32 9.41 82.49 93.29 106.32 53421.00 53691.00 53824.00 35.06 35.28 35.41 7.54 7.58 7.64 10.73 10.93 11.34 1.01 0.00 0.28 

CF001 2024-10-18 32.0 16.5 1 7.03 7.20 8.23 82.17 83.28 97.53 53146.00 54169.00 54793.00 34.95 35.71 36.23 7.56 7.58 7.64 12.14 12.24 13.35 0.00 0.00 0.00 

CP001 2024-10-18 34.0 17.5 1 6.66 7.61 7.78 74.49 88.90 90.90 53253.00 54061.00 54322.00 34.97 35.65 35.86 7.57 7.62 7.62 11.19 12.71 12.80 0.00 0.00 0.00 

HB001 2024-10-18 5.0 3.0 1 8.28 8.29 8.47 99.82 99.50 102.59 54294.00 54143.00 52890.00 35.89 35.78 34.87 7.64 7.64 7.63 14.09 14.04 14.76 0.00 0.27 0.68 

HB002 2024-10-18 8.0 4.5 1 8.28 8.24 8.29 98.99 99.09 99.95 54509.00 54542.00 54457.00 36.04 36.07 36.01 7.65 7.65 7.65 13.88 13.95 14.13 1.00 0.10 0.00 

HB003 2024-10-18 6.0 3.5 1 8.21 8.27 8.33 98.49 98.86 99.49 54378.00 54426.00 54609.00 35.94 35.98 36.11 7.65 7.65 7.65 13.77 13.77 13.68 0.59 0.63 0.00 

HB004 2024-10-18 12.0 6.5 1 7.63 8.15 8.22 85.14 97.82 98.44 53201.00 55064.00 54748.00 34.98 36.44 36.21 7.61 7.66 7.66 11.93 13.59 13.73 0.00 0.00 0.00 

HB005 2024-10-18 12.0 6.5 1 7.54 8.28 8.21 83.19 98.11 97.90 52573.00 54445.00 54471.00 34.52 35.98 36.00 7.62 7.65 7.65 11.96 13.54 13.60 0.00 0.00 0.00 

HB006 2024-10-18 11.0 6.0 1 7.04 7.84 8.18 78.41 91.59 98.01 53309.00 54373.00 53806.00 35.04 35.91 35.52 7.59 7.64 7.65 11.53 13.12 13.81 1.99 0.00 0.00 

HB007 2024-10-18 14.0 7.5 1 7.76 8.69 8.42 89.47 102.17 99.53 54200.00 54282.00 54467.00 35.77 35.84 35.99 7.62 7.62 7.66 13.05 13.04 13.37 0.00 0.00 0.00 
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HB008 2024-10-18 19.0 10.0 1 6.41 7.17 8.40 71.61 83.42 100.32 53214.00 54154.00 54799.00 34.92 35.70 36.25 7.58 7.68 7.67 10.81 12.24 13.76 0.00 0.00 0.00 

HB009 2024-10-18 18.0 9.5 1 6.57 7.12 8.02 73.55 81.75 96.99 52547.00 53977.00 55017.00 34.45 35.54 36.39 7.59 7.61 7.66 11.06 11.62 13.31 0.00 0.00 0.00 

HB010 2024-10-18 14.0 7.5 1 6.78 7.78 8.18 76.05 89.42 97.33 52133.00 53236.00 54436.00 34.19 35.06 35.97 7.60 7.65 7.66 11.78 12.97 13.53 0.00 0.00 0.00 

HB011 2024-10-18 25.0 13.0 1 6.34 6.97 7.97 70.60 77.35 94.33 53385.00 52430.00 54909.00 35.04 34.40 36.31 7.57 7.58 7.64 10.71 11.58 13.31 0.00 0.00 0.00 

HB012 2024-10-18 34.5 18.0 1 6.29 7.15 8.08 70.97 81.11 95.99 52075.00 53205.00 54974.00 34.11 34.97 36.37 7.58 7.60 7.65 11.17 11.69 13.44 0.00 0.00 0.00 

HB013 2024-10-18 32.0 16.5 1 6.36 6.98 8.15 70.88 78.21 96.32 53321.00 53294.00 54486.00 34.99 35.12 36.01 7.57 7.59 7.65 10.78 13.41 13.41 0.00 0.00 0.00 

HB014 2024-10-18 36.0 18.5 1 6.26 6.98 7.97 70.53 79.39 94.13 51525.00 53914.00 54681.00 33.73 35.48 36.14 7.58 7.61 7.64 11.67 11.57 13.18 0.00 0.00 0.00 

HB015 2024-10-18 33.0 17.0 1 6.37 6.52 8.28 71.45 74.17 98.94 52741.00 53924.00 54849.00 34.59 35.46 36.29 7.58 7.60 7.65 11.04 11.05 13.73 0.00 0.00 0.00 

HB016 2024-10-18 36.0 18.5 1 6.26 6.95 7.99 69.48 78.77 94.18 53080.00 53686.00 54372.00 34.82 35.30 35.91 7.57 7.59 7.64 10.79 11.33 13.23 0.00 0.00 0.00 

CF001 2024-11-12 29.0 15.0 1 7.20 7.60 8.36 79.44 84.91 95.81 52790.00 53886.00 52523.00 34.59 35.41 34.49 7.53 7.57 7.61 10.55 10.65 11.91 0.00 0.00 0.10 

CP001 2024-11-12 34.0 17.5 1 7.35 7.89 8.21 80.62 88.71 93.39 53378.00 53294.00 53274.00 34.98 35.00 35.02 7.55 7.60 7.62 10.07 11.01 11.49 0.00 0.00 0.00 

HB001 2024-11-12 4.0 2.5 1 9.81 9.36 8.90 112.76 108.93 103.71 52965.00 53682.00 53345.00 34.86 35.37 35.13 7.70 7.65 7.65 12.78 12.44 12.60 0.00 0.71 0.74 

HB002 2024-11-12 6.0 3.5 1 9.19 9.31 8.80 106.55 108.12 103.80 52436.00 53426.00 53215.00 34.45 35.19 35.07 7.68 7.68 7.63 12.47 12.68 13.40 0.66 0.78 1.25 

HB003 2024-11-12 6.0 3.5 1 9.00 9.07 9.02 104.64 105.00 105.48 52538.00 52865.00 53133.00 34.54 34.76 35.00 7.63 7.66 7.65 12.68 12.34 13.27 0.00 0.85 1.61 

HB004 2024-11-12 13.0 7.0 1 7.71 8.49 8.88 87.96 97.59 101.08 51398.00 53310.00 53631.00 33.67 35.06 35.30 7.58 7.68 7.63 11.99 11.78 11.81 0.52 0.35 0.29 

HB005 2024-11-12 13.0 7.0 1 8.26 9.14 9.17 89.63 104.19 105.19 52781.00 53928.00 53758.00 34.65 35.51 35.40 7.63 7.67 7.65 11.41 11.71 11.94 0.00 0.00 0.00 

HB006 2024-11-12 10.0 5.5 1 7.87 9.02 9.19 88.76 103.39 105.77 52142.00 53662.00 53847.00 34.18 35.32 35.47 7.60 7.65 7.65 11.38 11.77 11.98 0.00 0.00 0.24 

HB007 2024-11-12 11.0 6.0 1 8.99 9.37 9.53 100.13 106.09 108.31 53109.00 53616.00 53686.00 34.88 35.27 35.33 7.64 7.67 7.68 11.24 11.55 11.59 0.02 0.00 0.00 

HB008 2024-11-12 20.0 10.0 1 7.24 8.61 9.12 79.93 98.26 105.54 53206.00 53472.00 53792.00 34.87 35.14 35.44 7.57 7.64 7.66 10.08 11.15 12.18 0.00 0.00 0.00 

HB009 2024-11-12 18.0 9.5 1 7.35 8.70 9.60 80.88 106.67 106.67 53507.00 53574.00 53998.00 35.12 35.24 35.60 7.59 7.65 7.69 10.48 11.52 12.45 0.68 0.02 0.32 

HB010 2024-11-12 13.0 7.0 1 7.50 8.98 8.74 83.18 102.77 99.79 52340.00 54133.00 53001.00 34.29 35.64 34.85 7.55 7.67 7.60 10.80 11.47 12.01 0.19 0.00 0.23 

HB011 2024-11-12 30.5 16.0 1 7.03 8.17 8.73 76.49 90.24 101.53 53601.00 53649.00 53559.00 35.12 35.24 35.26 7.57 7.61 7.63 9.68 10.83 12.13 0.31 0.00 0.00 

HB012 2024-11-12 36.0 18.5 1 6.28 7.82 8.90 67.76 86.53 102.76 53168.00 53279.00 54088.00 34.77 34.95 35.65 7.56 7.60 7.64 9.29 10.51 12.12 0.94 0.67 0.02 

HB013 2024-11-12 35.0 18.0 1 6.35 8.02 8.49 68.81 89.11 96.89 52900.00 53228.00 53424.00 34.59 34.94 35.14 7.57 7.62 7.65 9.44 10.86 11.67 0.75 0.00 0.00 

HB014 2024-11-12 35.0 18.0 1 6.12 7.74 8.55 65.89 85.71 99.81 53040.00 53443.00 54833.00 34.67 35.07 36.20 7.55 7.61 7.62 9.20 10.50 12.03 0.52 0.02 0.00 

HB015 2024-11-12 31.5 16.0 1 6.71 8.30 8.74 72.90 92.69 100.76 52860.00 52978.00 54168.00 34.60 34.78 35.71 7.57 7.64 7.62 9.99 11.30 12.16 0.36 0.00 0.00 

HB016 2024-11-12 36.0 18.5 1 6.34 7.69 8.54 68.18 84.69 96.90 52858.00 53705.00 53971.00 34.54 35.24 35.51 7.56 7.60 7.66 9.26 10.26 11.22 0.00 0.05 0.00 

CF001 2024-12-10 34.5 18.0 1 6.22 7.20 8.55 70.07 84.26 105.07 52396.00 53617.00 53114.00 34.35 35.33 35.04 7.55 7.60 7.69 11.30 12.77 14.87 0.00 0.00 0.00 

CP001 2024-12-10 36.0 18.5 1 6.43 6.66 8.38 71.39 76.09 103.52 51941.00 52974.00 53984.00 34.02 34.82 35.68 7.56 7.50 7.69 11.32 12.06 14.51 0.11 0.00 0.00 

HB001 2024-12-10 5.0 3.0 1 8.95 9.56 9.36 114.41 122.94 125.38 53581.00 53848.00 53495.00 35.42 35.62 35.38 7.74 7.77 7.79 16.47 16.61 19.25 0.11 0.00 1.28 

HB002 2024-12-10 6.0 3.5 1 8.52 9.47 10.17 110.81 121.16 130.30 51622.00 53139.00 53650.00 33.99 35.10 35.48 7.73 7.78 7.77 18.05 16.91 16.96 1.63 0.03 0.00 

HB003 2024-12-10 6.0 3.5 1 8.64 9.75 9.37 108.11 123.67 121.44 50505.00 53180.00 52909.00 33.15 35.14 34.94 7.75 7.76 7.77 16.35 17.11 17.90 1.20 2.51 2.04 

HB004 2024-12-10 12.0 6.5 1 7.09 7.20 8.15 82.14 91.85 109.20 51142.00 53590.00 53733.00 33.56 35.37 35.52 7.62 7.72 7.73 13.92 14.14 15.68 4.13 0.10 0.43 

HB005 2024-12-10 14.0 7.5 1 7.00 8.72 8.40 79.17 106.53 122.10 52215.00 52842.00 54136.00 34.27 34.84 35.82 7.62 7.72 7.77 12.13 14.77 15.63 0.00 1.79 0.00 

HB006 2024-12-10 9.0 5.0 1 8.77 9.64 10.20 109.33 120.18 130.24 50744.00 53802.00 54695.00 33.31 35.57 36.26 7.74 7.76 7.77 15.35 15.60 17.07 0.00 0.22 0.00 

HB007 2024-12-10 12.0 6.5 1 7.60 7.90 8.66 97.09 99.59 107.42 52220.00 52626.00 53998.00 34.43 34.72 35.71 7.70 7.70 7.70 17.37 16.54 15.35 0.00 0.00 0.00 

HB008 2024-12-10 19.5 10.5 1 7.43 8.32 9.10 86.03 100.31 118.33 52303.00 53163.00 52807.00 34.36 35.05 34.85 7.65 7.68 7.77 12.76 14.14 16.19 0.02 0.00 0.00 

HB009 2024-12-10 17.0 9.0 1 7.11 8.95 9.40 81.20 109.48 114.83 52148.00 53437.00 54234.00 34.22 35.26 35.86 7.62 7.72 7.73 12.13 14.30 14.60 0.00 0.00 0.00 

HB010 2024-12-10 12.0 6.5 1 6.66 8.50 9.85 77.53 107.95 127.16 50907.00 54581.00 55294.00 33.35 36.12 36.69 7.61 7.72 7.78 12.86 14.69 16.10 0.38 0.25 0.16 

HB011 2024-12-10 30.5 16.0 1 6.24 7.48 8.25 69.80 87.01 104.25 52585.00 53115.00 55609.00 34.46 34.96 36.89 7.57 7.62 7.71 10.84 12.69 14.76 0.00 0.00 0.00 

HB012 2024-12-10 35.0 18.0 1 6.04 6.91 8.71 67.64 82.88 110.95 52661.00 54076.00 55100.00 34.51 35.63 36.54 7.59 7.63 7.75 10.79 11.99 16.01 0.00 0.00 0.04 

HB013 2024-12-10 32.0 16.5 1 6.15 6.72 9.33 68.91 81.72 118.33 52481.00 54912.00 56000.00 34.39 36.27 37.20 7.58 7.65 7.73 10.88 12.51 15.60 0.00 0.02 0.38 

HB014 2024-12-10 36.5 18.0 1 6.02 6.98 9.45 66.51 81.31 117.77 53059.00 53387.00 55703.00 34.76 35.13 36.97 7.58 7.62 7.74 10.18 12.23 15.03 2.89 0.00 0.22 

HB015 2024-12-10 34.0 17.5 1 6.20 7.89 9.41 69.66 91.77 117.98 52598.00 51890.00 53971.00 34.49 34.08 35.69 7.60 7.64 7.75 11.19 13.23 15.39 0.00 0.00 0.31 
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HB016 2024-12-10 36.0 18.5 1 6.16 7.84 8.92 69.26 90.02 117.09 51572.00 54215.00 56217.00 33.74 35.75 37.37 7.59 7.63 7.75 11.27 12.31 15.74 0.00 0.00 0.00 

CF001 2025-01-22 34.0 17.5 1 5.87 6.48 7.21 63.87 71.32 79.81 53550.00 53165.00 53089.00 35.04 34.83 34.81 7.69 7.72 7.76 9.23 9.92 10.32 0.00 0.00 0.00 

CP001 2025-01-22 33.0 17.0 1 5.49 5.56 6.15 56.62 60.71 69.50 53170.00 53551.00 53575.00 34.76 35.04 35.09 7.73 7.74 7.72 9.20 9.10 9.41 0.00 0.00 0.00 

HB001 2025-01-22 3.0 2.0 1 7.55 9.44 10.58 87.98 109.85 129.95 51504.00 54172.00 54579.00 33.78 35.74 36.09 7.91 8.12 8.15 12.68 12.63 13.86 0.64 0.63 0.63 

HB002 2025-01-22 5.5 3.0 1 6.45 7.57 9.12 74.11 85.21 108.44 49510.00 52367.00 54152.00 32.36 34.40 35.74 7.85 7.88 8.01 13.58 12.41 13.03 0.02 1.02 0.95 

HB003 2025-01-22 5.0 3.0 1 6.44 7.79 7.99 71.35 88.80 91.72 52751.00 52595.00 53483.00 34.56 34.53 35.17 7.84 7.88 7.89 10.36 11.70 11.56 0.19 0.86 0.00 

HB004 2025-01-22 10.0 5.5 1 5.88 6.22 8.52 65.10 68.58 100.61 51585.00 53187.00 52815.00 33.72 34.86 34.76 7.81 7.80 7.96 10.54 10.08 13.10 0.65 0.00 0.82 

HB005 2025-01-22 12.0 6.5 1 5.80 6.67 8.22 63.32 74.05 95.65 52795.00 52600.00 53735.00 34.55 34.47 35.37 7.81 7.83 7.90 9.77 10.65 11.75 0.00 0.18 0.52 

HB006 2025-01-22 9.0 5.0 1 5.96 7.22 7.68 65.43 80.70 86.51 52432.00 52673.00 53631.00 34.29 34.52 35.24 7.81 7.85 7.89 9.90 10.55 10.78 0.00 0.00 0.00 

HB007 2025-01-22 14.0 7.0 1 6.12 5.99 6.60 66.49 65.52 74.68 52825.00 53377.00 53874.00 34.56 34.95 35.34 7.75 7.75 7.75 9.62 9.42 9.71 0.00 0.00 0.00 

HB008 2025-01-22 19.5 10.5 1 5.78 6.61 7.94 62.69 74.29 90.68 53058.00 52247.00 54289.00 34.71 34.21 35.77 7.79 7.81 7.93 9.46 10.59 11.52 0.00 0.00 0.25 

HB009 2025-01-22 17.0 9.0 1 5.51 6.19 7.94 59.83 67.05 89.87 52611.00 53414.00 53459.00 34.39 34.96 35.10 7.78 7.80 7.91 9.47 9.31 10.66 0.03 0.40 0.00 

HB010 2025-01-22 12.0 6.5 1 5.60 6.62 8.32 61.07 72.74 94.21 52404.00 53319.00 53412.00 34.25 34.92 35.10 7.79 7.82 7.87 9.67 9.61 11.21 0.00 0.00 0.02 

HB011 2025-01-22 30.0 15.5 1 5.81 5.98 6.61 63.07 65.53 74.26 52621.00 53405.00 58788.00 34.39 34.95 38.98 7.77 7.79 7.79 9.54 9.25 9.98 0.00 0.00 0.02 

HB012 2025-01-22 33.0 17.0 1 5.67 5.95 8.10 61.41 64.65 88.25 52998.00 53520.00 53625.00 34.63 35.02 35.23 7.75 7.77 7.79 9.14 9.14 10.76 0.00 0.00 0.00 

HB013 2025-01-22 32.0 16.0 1 5.72 5.89 8.36 62.04 63.89 90.01 53421.00 53576.00 52167.00 34.94 35.06 34.15 7.74 7.75 7.77 9.05 9.07 10.59 0.00 0.02 0.00 

HB014 2025-01-22 36.0 18.0 1 5.83 6.68 6.32 63.44 71.16 70.23 52557.00 52845.00 53656.00 34.34 34.55 35.17 7.74 7.78 7.79 9.44 9.44 9.61 0.00 0.00 0.00 

HB015 2025-01-22 31.0 16.0 1 5.83 6.04 7.63 63.02 65.81 85.01 52931.00 53454.00 52531.00 34.59 34.98 34.45 7.76 7.78 7.79 9.23 9.23 11.02 0.00 0.00 0.00 

HB016 2025-01-22 37.0 18.0 1 5.89 5.81 8.05 62.35 62.97 90.15 52701.00 53488.00 53531.00 34.42 34.99 35.15 7.73 7.76 7.78 9.14 9.05 10.61 0.00 0.00 0.00 

CF001 2025-02-07 33.0 17.0 1 4.06 5.66 6.67 44.31 62.63 77.58 53487.00 53380.00 54275.00 35.01 35.00 35.73 7.73 7.81 7.89 9.33 10.14 11.11 0.00 0.00 0.00 

CP001 2025-02-07 33.0 17.0 1 4.36 5.08 7.23 47.54 55.96 79.63 53244.00 53736.00 53533.00 34.82 35.21 35.16 7.83 7.87 7.92 9.23 9.54 10.78 0.00 0.13 0.73 

HB001 2025-02-07 3.0 2.0 1 6.61 6.54 7.95 73.90 89.34 105.48 51548.00 56883.00 54399.00 33.81 37.87 36.05 7.88 8.08 8.07 12.68 16.02 17.68 2.28 3.22 4.21 

HB002 2025-02-07 5.0 4.0 1 5.85 6.28 6.98 65.68 73.51 86.70 50874.00 53195.00 56369.00 33.26 35.01 37.45 7.88 7.92 8.06 11.45 12.40 14.73 4.38 2.94 3.96 

HB003 2025-02-07 4.0 2.0 1 5.90 7.58 7.97 66.93 88.09 100.27 52940.00 52492.00 55124.00 34.74 34.48 36.53 7.89 7.94 8.04 11.05 12.20 14.86 6.63 2.71 2.84 

HB004 2025-02-07 11.0 6.0 1 4.69 6.99 7.60 47.22 71.83 94.87 52317.00 52760.00 52274.00 34.24 34.59 34.40 7.81 7.88 8.05 10.38 10.76 14.03 3.15 1.68 1.36 

HB005 2025-02-07 11.0 6.0 1 5.51 5.58 10.46 61.29 62.64 97.96 52942.00 53540.00 53138.00 34.69 35.13 35.03 7.86 7.88 8.01 10.28 10.21 13.86 4.18 2.80 2.48 

HB006 2025-02-07 9.0 5.0 1 5.87 7.02 6.68 63.91 79.31 80.57 52408.00 52044.00 55602.00 34.32 34.10 36.79 7.86 7.88 7.98 10.47 11.16 12.59 2.79 0.72 1.22 

HB007 2025-02-07 14.0 7.5 1 5.17 6.51 8.15 57.03 73.50 92.72 53132.00 53253.00 53578.00 34.80 34.91 35.17 7.83 7.87 7.94 9.84 10.12 10.36 1.51 0.00 0.00 

HB008 2025-02-07 18.0 9.5 1 4.36 5.54 6.90 48.23 61.01 82.58 53318.00 53119.00 55399.00 34.92 34.81 36.67 7.84 7.85 7.95 9.66 10.17 13.11 0.40 0.00 2.15 

HB009 2025-02-07 16.0 8.5 1 4.85 5.15 7.66 53.78 57.22 90.89 51996.00 53713.00 54148.00 33.99 35.22 35.72 7.84 7.87 7.97 10.17 9.75 12.54 1.75 0.36 2.26 

HB010 2025-02-07 12.0 6.5 1 5.45 5.48 7.95 60.32 60.30 90.86 52269.00 53549.00 53050.00 34.21 35.12 34.88 7.86 7.87 7.94 10.46 9.97 11.89 0.02 0.45 0.62 

HB011 2025-02-07 30.0 16.0 1 4.17 5.44 7.50 45.84 58.52 86.67 52064.00 53085.00 53527.00 34.00 34.75 35.22 7.83 7.85 7.91 9.68 9.72 11.81 1.12 0.00 0.00 

HB012 2025-02-07 34.0 17.5 1 4.38 4.61 7.46 47.60 50.83 86.12 53055.00 53654.00 53614.00 34.70 35.14 35.28 7.87 7.85 7.94 9.41 9.38 11.63 2.62 0.00 0.73 

HB013 2025-02-07 33.0 17.0 1 4.85 4.98 7.14 50.49 54.69 85.52 52691.00 53040.00 55257.00 34.45 34.71 36.54 7.82 7.84 7.90 9.57 9.61 12.54 2.47 0.02 0.00 

HB014 2025-02-07 36.0 18.5 1 4.32 5.00 6.59 47.04 55.44 75.33 52969.00 52449.00 53542.00 34.63 34.31 35.17 7.82 7.85 7.90 9.30 9.97 10.80 2.80 0.17 1.00 

HB015 2025-02-07 31.0 16.0 1 4.35 4.72 7.27 47.42 52.40 84.01 52730.00 53732.00 53020.00 34.46 35.22 34.86 7.23 7.86 7.93 9.41 9.62 11.96 0.63 0.00 0.00 

HB016 2025-02-07 36.0 18.5 1 4.32 4.94 6.95 47.27 54.23 80.37 52823.00 53517.00 54111.00 34.53 35.04 35.64 7.82 7.85 7.92 9.41 9.33 11.67 0.63 0.02 0.02 

CF001 2025-03-18 33.0 17.0 1 4.03 4.48 7.06 44.49 49.43 83.92 53012.00 53638.00 54551.00 34.72 35.18 36.00 7.86 7.91 8.12 10.15 9.99 12.27 0.33 0.02 0.00 

CP001 2025-03-18 31.0 16.0 1 5.13 5.94 6.68 56.64 65.78 80.19 52269.00 53509.00 54073.00 34.22 35.11 35.64 7.97 7.99 8.04 10.70 10.37 12.13 0.19 0.04 0.22 

HB001 2025-03-18 5.0 3.0 1 6.99 7.14 7.14 83.29 86.29 90.52 53132.00 54342.00 54012.00 35.00 35.92 NA 8.08 8.09 8.10 13.29 13.84 NA 0.50 0.13 0.08 

HB002 2025-03-18 6.0 3.5 1 6.73 7.33 7.70 78.32 87.71 93.87 52951.00 54003.00 53975.00 34.82 35.66 35.65 8.09 8.08 8.13 12.35 13.61 14.10 0.00 0.00 0.00 

HB003 2025-03-18 6.0 3.5 1 5.76 7.76 7.83 65.20 91.96 93.05 51732.00 53574.00 54121.00 33.89 35.31 35.74 8.04 8.11 8.12 11.62 12.98 13.46 0.00 0.00 0.00 

HB004 2025-03-18 11.0 6.0 1 5.41 6.90 7.38 60.61 79.29 89.00 53425.00 54078.00 54283.00 35.08 35.62 35.86 8.05 8.11 8.11 10.78 11.79 13.52 0.00 0.04 0.00 

HB005 2025-03-18 13.0 7.0 1 5.63 6.40 7.59 52.91 74.67 89.72 52814.00 54101.00 53938.00 34.63 35.64 35.58 8.05 8.06 8.11 10.81 11.85 12.95 0.00 0.04 0.00 
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Site ID Date B M S B M S B M S B M S B M S B M S B M S B M S 

HB006 2025-03-18 10.0 5.5 1 6.17 7.13 7.71 70.01 82.89 92.28 52485.00 53979.00 54722.00 34.43 35.57 36.20 8.05 8.12 8.14 11.42 12.09 13.96 0.02 0.24 0.59 

HB007 2025-03-18 13.0 7.0 1 6.44 7.67 8.96 72.42 87.50 103.86 53100.00 53628.00 53835.00 34.84 35.28 35.46 8.00 8.07 8.13 10.79 11.57 12.00 0.00 0.00 0.00 

HB008 2025-03-18 19.0 10.0 1 5.95 6.84 7.21 66.25 78.36 85.58 53269.00 53600.00 54332.00 34.96 35.27 35.89 8.03 8.09 8.09 10.78 11.76 13.31 0.00 0.54 0.00 

HB009 2025-03-18 15.0 8.0 1 5.20 6.42 7.22 57.60 73.50 85.62 53087.00 53766.00 53764.00 34.81 35.36 35.41 8.01 8.06 8.10 10.45 11.20 12.17 0.00 0.43 0.00 

HB010 2025-03-18 13.0 7.0 1 5.47 7.68 7.44 64.40 89.59 87.86 52951.00 53757.00 54224.00 34.71 35.43 35.80 8.02 8.13 8.12 10.52 12.58 13.13 1.08 0.09 0.00 

HB011 2025-03-18 31.0 16.0 1 4.81 6.55 7.21 53.02 74.47 83.98 52886.00 53524.00 54112.00 34.64 35.19 35.68 7.98 8.05 8.09 10.21 11.35 12.39 0.00 0.02 0.12 

HB012 2025-03-18 35.0 18.0 1 5.00 6.17 7.45 54.76 69.28 87.60 52900.00 53488.00 53040.00 34.64 35.15 34.91 7.99 8.04 8.11 10.15 11.16 12.73 0.19 0.79 0.00 

HB013 2025-03-18 32.0 16.0 1 4.77 6.48 7.59 52.63 73.90 89.70 53277.00 53616.00 54150.00 34.91 35.26 35.74 7.99 8.05 8.12 10.01 11.43 13.03 0.00 0.27 0.00 

HB014 2025-03-18 36.0 18.5 1 4.77 6.11 7.15 52.53 68.94 83.38 53197.00 53584.00 54647.00 34.85 35.21 36.08 7.97 8.03 8.11 10.10 11.02 12.36 0.00 0.00 0.00 

HB015 2025-03-18 33.0 17.0 1 5.30 6.55 7.29 58.29 74.64 84.21 52998.00 53480.00 53350.00 34.72 35.16 35.13 7.99 8.05 8.10 10.28 11.45 12.54 0.00 0.53 0.00 

HB016 2025-03-18 38.0 19.0 1 4.63 5.99 7.39 50.96 67.51 87.37 53576.00 53481.00 54513.00 35.09 35.13 36.01 7.96 8.01 8.11 9.59 10.92 13.04 0.34 0.67 0.12 

CF001 2025-04-15 19.0 11.0 1 4.69 6.07 7.91 53.42 70.41 94.00 54118.00 53888.00 54288.00 35.66 35.53 35.87 7.67 8.03 8.15 12.00 12.77 13.77 0.00 0.00 0.00 

CP001 2025-04-15 24.0 12.5 1 5.79 6.39 7.38 67.12 72.95 87.30 52634.00 53247.00 54033.00 34.63 35.08 35.68 7.88 7.88 8.07 13.40 13.14 13.68 0.00 0.00 0.00 

HB001 2025-04-15 4.0 2.5 1 8.50 8.48 9.07 108.28 106.53 115.57 54006.00 54909.00 53600.00 35.72 36.40 35.43 8.46 8.47 8.47 15.76 15.78 16.16 6.72 6.06 5.98 

HB002 2025-04-15 6.0 3.5 1 8.89 8.33 10.69 110.78 106.34 132.03 52993.00 54126.00 53959.00 34.96 35.80 35.68 8.36 8.42 8.46 15.25 15.35 15.35 4.32 2.61 3.01 

HB003 2025-04-15 6.0 3.5 1 8.44 8.76 10.58 108.44 113.20 131.27 54284.00 54234.00 54121.00 35.91 35.88 35.80 8.38 8.43 8.43 15.04 15.26 15.33 0.97 0.79 1.34 

HB004 2025-04-15 10.0 5.5 1 8.33 8.25 8.33 101.35 99.18 101.35 53910.00 54059.00 53910.00 35.61 35.73 35.62 8.23 8.22 8.23 14.40 14.40 14.40 1.38 1.86 1.55 

HB005 2025-04-15 12.0 6.5 1 10.20 10.21 8.19 92.84 96.23 98.65 53148.00 52717.00 53889.00 35.01 34.72 35.59 7.99 8.12 8.20 13.28 14.05 14.09 0.00 0.69 0.02 

HB006 2025-04-15 11.0 6.0 1 7.76 7.81 7.76 90.60 90.61 90.60 53725.00 53231.00 53725.00 35.45 35.10 35.46 8.14 8.05 8.14 13.76 13.89 13.76 3.58 1.39 2.65 

HB007 2025-04-15 5.0 3.0 1 8.12 8.50 8.62 94.76 97.97 99.58 57543.00 52860.77 52978.14 38.26 34.77 34.86 7.91 7.90 7.92 13.14 12.58 12.66 0.00 0.00 0.00 

HB008 2025-04-15 17.0 6.0 1 5.29 7.71 9.96 64.07 87.47 92.74 53162.00 53285.00 53305.00 34.99 35.12 35.12 7.93 8.03 8.05 12.59 13.56 13.16 0.00 0.00 0.00 

HB009 2025-04-15 13.0 6.5 1 7.10 7.17 6.32 82.62 79.75 68.47 52455.00 52880.00 53053.00 34.50 34.81 34.89 7.93 7.95 7.93 13.32 13.13 12.09 1.56 0.00 0.00 

HB010 2025-04-15 12.0 6.5 1 6.46 6.93 5.21 76.55 77.11 59.25 51695.00 52247.00 53182.00 33.96 34.33 35.15 7.88 7.87 7.89 13.80 12.78 17.74 0.00 0.00 0.36 

HB011 2025-04-15 34.0 17.5 1 6.90 9.68 8.17 74.02 93.13 97.60 51606.00 50258.00 53352.00 33.84 32.90 35.19 7.82 7.95 8.18 12.65 13.46 14.04 0.00 0.00 0.00 

HB012 2025-04-15 33.0 17.0 1 7.44 7.11 8.22 87.01 86.46 98.00 52637.00 52630.00 54044.00 34.64 34.63 35.73 7.95 7.95 8.15 13.68 13.51 14.75 0.00 0.00 0.00 

HB013 2025-04-15 28.0 14.5 1 6.58 7.94 8.22 71.23 91.73 97.86 51591.00 53332.00 53942.00 33.85 35.16 35.62 7.82 8.03 8.18 12.96 13.76 13.88 0.00 0.00 0.00 

HB014 2025-04-15 32.0 16.5 1 5.01 6.16 8.72 56.00 70.00 105.09 51572.00 52578.00 54920.96 33.81 34.56 36.36 7.29 7.85 8.23 12.46 12.67 14.18 0.00 0.00 0.00 

HB015 2025-04-15 33.0 17.0 1 6.19 10.26 7.94 71.88 99.73 94.52 51746.17 52913.00 54049.00 33.96 34.88 35.67 7.85 8.52 8.17 13.14 14.58 13.17 0.00 0.00 0.00 

HB016 2025-04-15 35.0 18.0 1 5.19 6.05 8.85 59.07 70.90 105.78 51002.00 52649.00 54577.71 33.38 34.61 36.09 7.84 7.88 8.24 12.32 12.69 13.90 0.00 0.00 0.00 

CF001 2025-05-13 32.0 16.5 1 6.59 7.86 7.79 76.56 96.81 97.43 53369.80 55821.14 53767.36 35.15 37.05 35.56 7.95 8.09 8.15 12.89 15.13 16.35 0.00 0.00 0.00 

CP001 2025-05-13 32.0 15.5 1 4.31 6.00 8.77 47.93 67.85 103.01 53499.29 53595.11 54482.32 35.13 35.25 35.99 7.75 7.86 8.14 10.83 11.58 13.14 0.00 0.00 0.00 

HB001 2025-05-13 5.0 3.0 1 8.23 8.23 8.39 97.11 97.11 98.60 53581.05 53581.05 53740.20 35.34 35.34 35.45 8.09 8.09 8.09 13.45 13.45 13.25 1.80 2.07 0.45 

HB002 2025-05-13 5.0 3.0 1 9.13 9.13 9.44 107.64 107.64 111.32 53520.82 53520.82 54003.09 35.29 35.29 35.65 8.15 8.15 8.17 13.46 13.46 13.36 2.33 2.79 3.26 

HB003 2025-05-13 5.0 3.0 1 8.64 8.75 8.75 101.58 103.29 103.29 53686.62 53932.81 53932.81 35.41 35.60 35.60 8.08 8.09 8.09 13.28 13.41 13.41 6.59 0.67 3.66 

HB004 2025-05-13 12.0 6.5 1 8.47 8.99 8.85 99.78 105.70 105.40 53380.70 53856.71 54258.39 35.19 35.53 35.85 8.12 8.16 8.14 13.43 13.23 13.71 0.43 1.97 0.00 

HB005 2025-05-13 12.0 6.5 1 7.49 8.86 9.60 87.33 103.86 114.19 53422.67 53886.75 54421.93 35.20 35.55 35.97 8.05 8.12 8.18 12.98 13.10 13.64 1.58 1.49 0.39 

HB006 2025-05-13 10.0 5.5 1 7.64 7.64 8.72 89.17 89.17 102.39 53413.12 53413.12 54066.48 35.20 35.20 35.69 8.01 8.01 8.14 13.12 13.12 13.17 1.19 2.97 3.72 

HB007 2025-05-13 12.0 6.5 1 8.93 9.01 9.02 104.79 105.51 105.78 54012.16 54150.40 54227.00 35.64 35.74 35.80 8.12 8.12 8.12 13.23 13.10 13.08 0.00 0.00 0.00 

HB008 2025-05-13 17.0 9.0 1 6.97 8.81 8.95 80.31 103.01 105.24 53936.18 54313.04 54401.56 35.54 35.85 35.93 7.99 8.12 8.12 12.33 12.95 13.17 0.21 0.00 0.16 

HB009 2025-05-13 16.0 8.5 1 6.68 8.56 9.02 76.82 99.93 106.00 53662.49 54372.56 54528.44 35.34 35.89 36.03 7.98 8.10 8.14 12.30 12.85 13.13 0.00 0.00 0.60 

HB010 2025-05-13 12.0 6.5 1 9.22 9.25 9.26 107.99 108.57 109.30 54220.97 54202.00 54432.00 35.79 35.78 35.97 8.14 8.14 8.13 13.04 13.08 13.40 2.29 0.00 0.16 

HB011 2025-05-13 28.0 14.5 1 9.27 8.70 9.13 109.11 101.72 107.16 54312.00 54157.25 54351.90 35.86 35.74 35.90 8.18 8.11 8.18 13.18 13.00 13.14 0.12 1.13 0.00 

HB012 2025-05-13 33.0 17.0 1 5.25 8.15 9.23 59.06 94.52 108.26 53549.23 54584.79 54576.32 35.19 36.03 36.06 7.84 8.07 8.16 11.28 12.52 13.06 0.00 1.13 0.00 

HB013 2025-05-13 31.0 16.0 1 5.67 8.73 9.34 63.71 101.64 109.63 53431.85 54661.53 54487.14 35.11 36.10 35.99 7.82 8.10 8.16 11.30 12.70 13.13 0.00 0.00 0.00 
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Site ID Date B M S B M S B M S B M S B M S B M S B M S B M S 

HB014 2025-05-13 38.0 19.5 1 4.64 8.37 9.47 51.24 97.46 111.80 53460.00 54358.93 54364.64 35.11 35.87 35.92 7.78 8.07 8.21 10.99 12.75 13.40 0.00 1.21 0.00 

HB015 2025-05-13 31.0 16.0 1 5.56 8.24 9.33 62.71 95.78 109.57 53043.60 54455.26 54466.57 34.84 35.94 35.98 7.84 8.08 8.16 11.62 12.63 13.13 0.00 0.00 0.00 

HB016 2025-05-13 36.0 18.0 1 4.37 8.85 9.18 48.72 103.71 107.93 53334.19 54660.00 54603.42 35.01 36.10 36.08 7.77 8.11 8.19 10.97 12.79 13.14 0.00 0.00 0.00 

CF001 2025-06-11 33.0 17.0 1 6.78 7.53 7.67 78.40 90.03 92.80 52433.00 53042.00 53339.00 34.47 34.97 35.21 7.82 8.01 8.06 13.28 14.57 15.07 0.00 0.00 0.00 

CP001 2025-06-11 33.0 17.0 1 6.63 7.24 7.01 74.01 84.63 93.46 52460.00 53023.00 53106.00 34.44 34.92 35.01 7.91 8.05 8.10 12.07 13.33 14.11 0.00 0.00 0.00 

HB001 2025-06-11 4.0 2.5 1 7.28 6.72 7.40 87.05 80.87 88.80 52704.00 52579.00 51294.00 34.73 34.64 33.71 8.10 8.05 8.05 14.47 14.76 15.02 1.05 2.09 13.94 

HB002 2025-06-11 5.0 3.0 1 5.47 7.74 7.00 65.77 93.30 84.29 52731.00 52725.00 51998.00 34.74 34.75 34.22 7.96 8.11 8.05 14.30 14.83 14.86 19.58 6.59 7.69 

HB003 2025-06-11 5.0 3.0 1 7.10 7.93 7.75 85.10 95.19 92.91 52745.00 52790.00 52385.00 34.76 34.80 34.50 8.09 8.13 8.07 14.55 14.76 14.74 18.80 0.00 1.83 

HB004 2025-06-11 11.0 6.0 1 6.49 7.45 7.51 76.10 88.41 89.66 52403.00 52771.00 52810.00 34.47 34.77 34.81 8.05 8.11 8.10 13.45 14.23 14.41 0.00 0.00 0.02 

HB005 2025-06-11 12.0 6.5 1 6.10 7.25 7.46 70.74 85.94 89.50 52467.00 52860.00 52592.00 34.49 34.83 34.66 8.00 8.09 8.10 12.81 14.00 14.78 0.00 0.00 0.00 

HB006 2025-06-11 9.0 5.0 1 6.00 7.58 7.93 69.41 90.38 94.90 52310.00 52871.00 52579.00 34.38 34.85 34.64 7.99 8.12 8.10 13.00 14.35 14.62 0.00 0.00 0.00 

HB007 2025-06-11 33.0 17.0 1 5.90 7.37 7.88 65.57 84.05 90.62 52672.00 53996.00 52847.00 34.61 35.64 34.82 7.89 8.00 8.04 12.41 13.51 13.93 0.00 0.00 0.00 

HB008 2025-06-11 17.0 9.0 1 6.20 7.29 7.80 71.70 86.17 92.97 52467.00 52839.00 52867.00 34.49 34.81 34.85 8.00 8.10 8.12 12.99 13.89 14.42 0.00 0.00 0.00 

HB009 2025-06-11 16.0 8.5 1 6.01 6.45 7.96 69.21 75.27 94.87 52367.00 52608.00 52822.00 34.41 34.61 34.81 7.99 8.04 8.14 12.80 13.13 14.40 0.00 0.00 2.73 

HB010 2025-06-11 12.0 6.5 1 6.42 7.40 7.93 74.81 87.76 94.79 52495.00 52819.00 52054.00 34.53 34.80 34.26 8.03 8.09 8.10 13.20 14.12 14.62 0.00 0.00 0.00 

HB011 2025-06-11 29.0 15.0 1 5.93 6.99 7.78 67.15 81.34 92.31 52493.00 52773.00 52775.00 34.48 34.74 34.77 7.96 8.06 8.11 12.33 13.38 14.26 0.00 0.00 0.00 

HB012 2025-06-11 32.0 16.5 1 6.30 6.20 8.02 70.07 71.73 94.66 52575.00 52721.00 52775.00 34.52 34.67 34.77 7.94 8.00 8.12 12.03 12.68 14.18 0.00 0.00 0.00 

HB013 2025-06-11 32.0 16.5 1 6.41 7.11 7.91 70.14 81.49 92.73 52421.00 52831.00 53968.00 34.39 34.75 35.64 7.92 8.01 8.10 11.70 12.73 13.91 0.00 0.00 0.00 

HB014 2025-06-11 34.0 17.5 1 5.86 6.39 8.02 62.75 72.85 94.58 52629.00 52730.00 52701.00 34.55 34.68 34.72 7.93 8.01 8.12 11.86 12.93 14.12 0.00 0.00 0.00 

HB015 2025-06-11 30.0 15.5 1 5.83 7.04 7.96 65.68 81.64 94.55 52495.00 52767.00 52827.00 34.47 34.73 34.81 7.94 8.06 8.12 12.21 13.42 14.32 0.00 0.00 0.00 

HB016 2025-06-11 36.0 18.5 1 6.50 6.90 8.11 71.30 78.11 95.61 53379.00 52907.00 52943.00 35.09 34.80 34.89 7.92 8.02 8.12 11.61 12.71 14.04 0.00 0.00 0.00 

 

Table 7 Enterococci counts (cfu per 100 mL) in samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Camps Bay marine 

outfall and the Karbonkelberg reference site between July 2024 and June 2025. 

Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

CB001 B ND ND 3 2 ND 1 1 ND 2 ND 2 7 

CB001 M ND ND 18 2 ND 1 1 ND ND ND ND 3 

CB001 S ND ND 13 ND ND ND 52 36 ND ND ND ND 

CB002 B ND ND ND NA ND ND 11 2 ND 1 2 51 

CB002 M ND ND ND NA ND ND 72 8 ND ND 3 140 

CB002 S ND ND ND NA ND ND 44 5 ND ND 1 256 

CB003 B ND ND ND 1 ND ND 45 1 2 ND 1 21 

CB003 M ND ND ND ND ND ND 2 6 2 ND 1 9 

CB003 S ND ND ND ND ND ND ND ND 1 ND 2 1 

CB004 B ND ND 2 6 ND ND 2 8 5 1 5 18 

CB004 M ND ND 1 ND ND ND 4 4 ND ND 4 22 

CB004 S ND 11 ND ND ND ND 65 17 ND ND 1 2 

CB005 B ND ND 1 6 ND ND 5 10 12 2 6 2 
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Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

CB005 M ND ND 1 1 ND ND 7 2 ND 1 4 3 

CB005 S ND ND ND ND ND ND 1 ND ND ND ND ND 

CB006 B ND ND ND 7 ND 5 ND 4 29 15 16 8 

CB006 M ND ND 2 7 ND 4 1 58 26 68 26 4 

CB006 S ND 40 ND 115 ND 22 1 7 ND 2 1 ND 

CB007 B ND ND ND 5 2 ND 1 6 62 7 12 15 

CB007 M ND ND ND 7 ND ND 2 45 ND ND 1 ND 

CB007 S ND ND 1 140 ND ND ND 15 ND ND 2 ND 

CB008 B ND ND ND 3 1 ND ND 2 16 ND 1 5 

CB008 M ND 26 8 7 ND ND 12 42 ND ND 3 7 

CB008 S ND 43 225 ND ND ND 168 39 ND ND 1 ND 

CB009 B ND ND ND ND ND ND ND ND ND ND 1 2 

CB009 M ND ND ND ND ND ND ND ND 1 ND 1 ND 

CB009 S ND ND ND ND ND ND ND ND 1 ND ND ND 

CB010 B ND ND ND ND ND ND ND ND ND ND 1 3 

CB010 M ND ND ND ND ND ND ND ND ND ND ND 1 

CB010 S ND ND ND ND ND ND ND ND ND ND ND 1 

CB011 B ND ND ND 1 ND ND ND ND ND 1 1 5 

CB011 M ND ND ND ND ND ND ND ND ND ND 1 10 

CB011 S ND ND ND ND ND ND ND ND ND ND 3 6 

CB012 B ND ND ND 1 ND ND ND 1 2 ND 15 ND 

CB012 M ND ND ND ND ND ND ND ND 2 1 11 ND 

CB012 S ND ND ND ND ND ND 2 ND ND ND 9 ND 

CB013 B ND ND ND 1 ND ND 5 ND 16 4 3 ND 

CB013 M ND ND ND 1 ND ND 3 ND 19 ND 5 2 

CB013 S ND ND ND ND ND ND 4 ND 10 1 1 ND 

CB014 B ND ND ND 7 1 ND 1 1 39 ND ND 1 

CB014 M ND ND ND 3 ND ND 5 1 12 5 4 ND 

CB014 S ND ND ND ND ND ND 15 1 22 2 3 ND 

CB015 B ND ND ND 3 ND ND 6 28 43 6 4 ND 

CB015 M ND ND 2 3 ND 1 ND 2 17 5 1 ND 

CB015 S ND ND ND 1 1 2 4 ND 1 4 4 ND 

CB016 B ND ND ND 4 ND ND ND 36 9 23 1 1 

CB016 M ND ND 2 ND ND 2 ND 27 16 28 ND 1 

CB016 S ND ND ND ND ND ND 8 14 12 4 1 2 

CB017 B ND ND 1 2 ND 3 ND 42 9 11 32 ND 

CB017 M ND ND ND 2 ND 1 4 63 12 2 18 1 

CB017 S ND ND ND ND ND ND 2 49 ND 2 181 1 

KB001 B ND ND 1 ND ND ND 1 ND ND ND ND ND 

KB001 M ND ND 1 ND ND ND ND ND ND 1 1 ND 

KB001 S ND ND ND ND 1 ND ND ND ND 1 3 1 

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


October 2025 Appendix II: Water Quality Data Draft for External Review 

 

City of Cape Town Marine Wastewater Outfalls: Receiving Environment Monitoring Report 2024/2025 
27 

Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

KB001† B  ND           

KB001 M  ND           

KB001 S  ND           

 

Table 8 Enterococci counts (cfu per 100 mL) in samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Hout Bay marine outfall 

and the Crayfish Factory and Chapmans Peak reference sites between July 2024 and June 2025. 

Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

CF001 B ND ND ND ND 2 ND 2 ND ND ND ND ND 

CF001 M ND ND ND ND ND ND ND 1 ND ND ND ND 

CF001 S ND ND ND ND ND ND ND ND ND ND ND ND 

CP001 B ND 1 ND ND ND 12 ND ND 4 2 13 4 

CP001 M ND ND 1 7 ND ND ND ND 8 1 25 7 

CP001 S ND ND ND ND ND ND ND ND 20 ND ND ND 

HB001 B 16 8 ND 1 ND 2 2 ND ND 181 6 15 

HB001 M ND 38 3 ND ND ND ND ND ND 193 14 8 

HB001 S ND 27 ND ND ND ND ND ND ND 219 7 29 

HB002 B ND 26 1 ND ND ND 6 1 9 16 3 43 

HB002 M 16 24 ND ND ND ND ND 1 ND 22 1 ND 

HB002 S 26 63 1 ND ND 1 ND ND ND 24 3 10 

HB003 B 29 17 1 ND ND ND 3 2 13 20 7 6 

HB003 M ND 41 2 ND ND ND ND ND 2 22 10 2 

HB003 S 90 36 46 ND 1 ND ND ND ND 6 8 2 

HB004 B >150 25 16 ND 5 44 11 6 68 21 20 46 

HB004 M 78 20 7 48 8 6 ND 2 3 11 6 8 

HB004 S 121 38 1 ND 13 10 ND ND 6 2 4 ND 

HB005 B >150 25 62 11 ND 269 5 2 47 27 24 65 

HB005 M >150 36 ND 1 1 26 1 ND 1 12 3 3 

HB005 S 44 17 ND ND ND ND ND ND ND 8 ND 2 

HB006 B 27 57 5 34 1 ND 6 1 31 52 4 56 

HB006 M 42 57 ND ND ND ND 1 1 3 43 5 18 

HB006 S 40 38 ND ND ND ND ND 2 ND 31 1 1 

HB007 B ND ND ND ND ND 1 15 ND ND 5 8 11 

HB007 M ND ND ND ND ND ND 36 ND ND 3 5 2 

HB007 S ND ND 1 ND ND ND 11 ND ND 3 2 2 

HB008 B 13 2 14 5 184 46 18 5 31 34 66 58 

HB008 M ND 24 41 18 30 ND 12 2 12 15 21 29 

HB008 S ND 16 2 17 ND ND ND ND ND 7 6 ND 

HB009 B 31 13 44 40 24 29 4 7 30 11 64 94 

 
† KB001 (Karbonkelberg reference site) was sampled twice in August 2024 because sampling was spread over two days for the Camps Bay marine outfall. 
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Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

HB009 M 15 26 33 4 2 2 6 1 16 9 9 36 

HB009 S ND 14 2 ND ND ND 2 ND 1 16 ND ND 

HB010 B 34 22 25 90 2 15 14 16 3 27 21 82 

HB010 M 43 27 5 ND ND ND 4 1 ND 43 5 30 

HB010 S ND 18 ND 1 ND ND ND ND 1 34 ND ND 

HB011 B ND ND 6 1 ND 2 6 8 ND 5 43 6 

HB011 M >150 18 310 14 ND ND 17 143 19 23 36 91 

HB011 S ND ND ND 6 ND ND 6 19 ND 12 ND 9 

HB012 B ND 1 18 1 17 11 7 9 12 52 124 27 

HB012 M 47 2 17 6 890 4 3 55 15 14 28 101 

HB012 S ND 2 5 ND 28 ND 13 21 ND 1 ND 23 

HB013 B ND ND 9 1 2 28 12 188 ND 3 159 3 

HB013 M 81 13 5 16 ND 2 35 94 27 16 7 18 

HB013 S ND ND 8 10 ND ND 1 1 ND 1 3 31 

HB014 B ND ND 38 ND 8 6 2 3 33 5 76 1 

HB014 M 54 ND 4 6 2 186 ND 1 25 138 65 88 

HB014 S ND 24 31 ND ND ND 9 1 ND 2 1 13 

HB015 B ND 7 10 1 3 10 6 12 7 5 42 11 

HB015 M 62 27 20 240 10 37 7 17 22 19 30 47 

HB015 S ND 8 1 1 ND ND 6 173 ND 2 2 14 

HB016 B ND ND 3 1 ND 15 9 1 49 1 42 2 

HB016 M 35 1 9 3 1 ND 9 15 71 73 18 119 

HB016 S ND ND 17 ND ND ND 17 ND 1 4 2 12 

 

Table 9 Enterococci counts (cfu per 100 mL) in samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Green Point marine 

outfall and the Robben Island reference site between July 2024 and June 2025. 

Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

GP001 B 28 54 15 ND ND ND 1 ND ND ND 30 15 

GP001 M 16 59 13 ND ND ND 1 ND ND 1 63 17 

GP001 S 66 505 15 ND ND ND ND ND 1 ND 12 10 

GP002 B 69 405 7 2 ND ND ND ND ND 2 6 2 

GP002 M 59 130 7 1 ND ND ND ND ND ND 9 9 

GP002 S 71 295 6 3 ND ND ND ND ND 2 3 5 

GP003 B 78 29 6 10 ND 1 ND ND ND ND 7 1 

GP003 M 67 28 7 390 ND 1 ND ND ND ND 5 6 

GP003 S 79 76 13 380 ND 2 ND ND ND 1 1 1 

GP004 B >150 17 9 80 1 1 ND ND ND 15 6 2 

GP004 M 13 ND 10 50 3 ND ND ND ND 3 5 5 

GP004 S >150 37 3 320 ND ND ND ND ND ND 1 ND 

GP005 B 10 ND 20 31 2 2 ND ND ND ND 1 7 

GP005 M 19 ND 13 108 1 ND ND ND ND ND 1 6 
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Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

GP005 S >150 ND 6 320 ND 1 ND ND ND ND ND 1 

GP006 B NA ND 37 16 15 31 11 ND 2 17 16 26 

GP006 M NA ND 105 5 5 251 4 ND ND 4 5 34 

GP006 S NA ND 2 ND 1 3 ND ND ND ND 16 3 

GP007 B 24 ND 44 8 ND 35 13 ND 9 14 21 23 

GP007 M 13 6 30 1 3 56 1 ND 10 24 6 5 

GP007 S >150 280 ND ND ND 4 ND ND ND 1 15 8 

GP008 B 19 34 44 9 1 15 2 ND 6 6 24 36 

GP008 M >150 14 8 ND ND 10 13 ND 12 3 8 13 

GP008 S >150 138 ND 1 ND 7 1 ND ND ND 6 4 

GP009 B NA 17 30 70 1 11 6 ND 9 ND 24 3 

GP009 M NA 19 5 78 2 127 5 ND 5 11 13 10 

GP009 S NA 95 ND ND ND 4 ND ND ND ND 5 1 

GP010 B 39 17 8 11 ND 16 ND ND ND 1 16 12 

GP010 M 10 19 20 124 2 152 ND ND 2 1 18 1 

GP010 S >150 77 ND ND ND 2 ND ND 1 2 4 4 

GP011 B 40 ND 6 24 27 2 2 11 4 6 27 6 

GP011 M 13 ND 170 77 6 27 ND 149 3 13 4 25 

GP011 S >150 124 2 460 ND 3 23 46 21 ND 9 4 

GP012 B 24 10 16 9 ND 2 53 ND 1 1 16 15 

GP012 M 8 ND 40 ND ND 1 32 ND 11 11 30 6 

GP012 S >150 230 ND ND ND ND 136 ND ND ND 6 10 

GP013 B 13 ND 2 2 2 6 ND 27 15 26 61 18 

GP013 M ND ND 890 200 96 2 ND 560 68 980 1 219 

GP013 S >150 81 15 1 2 1 ND 6 3 34 3 3 

GP014 B 31 ND 4 125 2 2 ND 2 40 ND 6 34 

GP014 M 35 ND 4 ND 3 360 ND 36 126 1 63 286 

GP014 S >150 148 ND ND ND 12 ND ND ND 37 450 59 

GP015 B 21 ND ND 5 1 2 ND ND 19 2 41 31 

GP015 M 13 ND ND ND 15 410 ND 20 7 410 30 33 

GP015 S >150 67 1 ND 1 13 ND ND ND 8 ND 2 

GP016 B 13 ND 36 8 2 12 7 1 7 13 30 14 

GP016 M ND ND 50 77 17 39 82 ND 3 12 ND 22 

GP016 S >150 150 ND 30 1 9 51 ND 39 6 31 9 

GP017 B 35 ND 18 30 ND 2 3 1 2 4 31 44 

GP017 M ND ND 5 24 ND 1 96 ND 5 ND 15 23 

GP017 S >150 137 11 310 ND 1 19 ND ND ND 4 21 

GP018 B 33 116 23 3 37 1 6 2 9 14 82 7 

GP018 M 44 149 52 7 30 2 1 5 38 7 77 73 

GP018 S >150 345 74 61 4 11 25 1 88 135 400 247 

GP019 B 44 21 3 ND 10 ND 37 44 10 2 20 11 

GP019 M 34 24 40 2 49 ND 46 49 51 7 5 3 

GP019 S >150 141 22 6 56 10 68 56 22 760 130 16 
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Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

GP043 B ND 190 56 3 4 19 ND 23 20 32 51 8 

GP043 M ND ND 540 27 162 4 ND 19 2 6 1 52 

GP043 S >150 ND 2 ND 1 1 ND 93 15 2 11 33 

RI001 B ND NA ND 2 ND ND 1 ND ND ND ND ND 

RI001 M ND NA 2 ND ND ND ND ND ND ND ND ND 

RI001 S ND ND ND ND ND ND ND ND ND ND ND ND 

 

Table 10 Total suspended solids (mg/L) measured from water samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Camps 

Bay marine outfall and the Karbonkelberg reference site. 

Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

CB001 B 163 104 13 18 15 28 5 15 9 8 11 11 

CB001 M 160 11 9 21 13 26 15 26 8 6 9 12 

CB001 S 108 6 13 13 11 19 10 24 7 6 11 8 

CB002 B 142 33 14 NA 9 14 8 14 12 <4.5 9 11 

CB002 M 145 31 5 NA 15 98 13 17 9 16 9 10 

CB002 S 112 15 16 NA 15 17 6 19 7 10 11 5 

CB003 B 11 12 33 8 17 <4.5 10 25 11 11 10 13 

CB003 M 7 12 16 27 18 26 17 17 11 13 9 14 

CB003 S 13 11 14 37 24 18 17 20 12 11 9 17 

CB004 B 80 99 18 15 37 15 7 22 5 12 6 17 

CB004 M 114 24 18 35 15 23 13 24 13 8 10 10 

CB004 S 114 25 13 11 32 6 9 22 16 26 15 14 

CB005 B 26 35 28 17 18 12 6 28 12 21 14 11 

CB005 M 156 118 17 15 17 <4.5 <4.5 22 17 6 15 8 

CB005 S 144 27 15 18 19 7 <4.5 17 13 6 15 10 

CB006 B 82 16 21 24 21 <4.5 <4.5 14 16 8 10 9 

CB006 M 58 12 22 12 28 7 7 10 18 14 14 6 

CB006 S 54 9 16 7 16 <4.5 8 11 19 10 6 11 

CB007 B 62 33 9 11 8 9 9 13 10 14 12 11 

CB007 M 87 24 18 19 15 6 9 22 12 12 10 10 

CB007 S 54 23 17 11 11 <4.5 9 18 19 10 7 5 

CB008 B 28 48 31 13 13 5 12 20 6 13 13 18 

CB008 M 127 88 21 10 32 <4.5 8 31 18 14 5 9 

CB008 S 138 40 13 16 10 5 10 27 16 18 13 7 

CB009 B 91 13 39 26 16 16 13 25 13 10 14 11 

CB009 M 12 12 14 19 55 15 7 33 14 9 10 11 

CB009 S 6 7 13 37 57 13 16 15 13 15 7 14 
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Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

CB010 B 14 11 18 14 56 7 13 19 8 15 14 5 

CB010 M 9 9 22 26 25 17 14 23 10 5 16 7 

CB010 S 13 11 31 17 14 17 15 36 12 14 17 12 

CB011 B 44 10 18 11 23 5 <4.5 19 19 10 14 6 

CB011 M 141 13 22 14 14 7 <4.5 25 20 12 12 6 

CB011 S 44 35 58 8 20 7 10 35 27 35 10 6 

CB012 B 11 7 22 27 11 21 <4.5 25 9 12 16 16 

CB012 M 90 10 17 13 10 25 11 30 10 12 12 16 

CB012 S 17 36 24 20 44 13 11 27 8 19 16 14 

CB013 B 17 26 16 29 11 <4.5 15 32 11 10 18 19 

CB013 M 55 58 12 21 13 24 17 37 7 14 15 13 

CB013 S 45 34 12 17 25 11 11 30 5 14 14 10 

CB014 B 32 22 22 15 23 16 18 44 8 23 16 7 

CB014 M 43 14 18 13 106 8 11 29 9 13 16 11 

CB014 S 94 31 12 16 21 11 11 26 5 11 16 13 

CB015 B 46 97 16 19 15 15 11 31 8 12 21 11 

CB015 M 105 145 20 19 24 13 9 13 5 7 14 13 

CB015 S 50 35 17 14 41 17 <4.5 29 11 10 16 13 

CB016 B 29 109 21 14 10 16 7 14 22 13 23 8 

CB016 M 42 90 11 14 8 7 <4.5 27 15 20 15 12 

CB016 S 33 41 28 23 11 <4.5 9 24 24 7 16 14 

CB017 B 43 16 14 20 10 7 6 37 17 <4.5 14 8 

CB017 M 53 16 25 19 12 6 5 31 14 <4.5 16 5 

CB017 S 15 9 6 12 12 12 6 27 9 21 9 6 

KB001 B 68 27 27 17 <4.5 18 18 20 12 14 13 6 

KB001 M 33 31 11 18 7 18 11 30 17 16 18 8 

KB001 S 24 15 16 24 16 24 14 26 19 17 7 <4.5 

KB001‡ B  84           

KB001 M  10           

KB001 S  9           

 

 
‡ KB001 (Karbonkelberg reference site) was sampled twice in August 2024 because sampling was spread over two days for the Camps Bay marine 

outfall. 
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Table 11 Total suspended solids (mg/L) measured from water samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Hout 

Bay marine outfall and the Crayfish Factory and Chapmans Peak reference sites. 

Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

CF001 B 122 86 40 6 11 10 8 26 10 13 16 5 

CF001 M 70 18 7 15 12 17 10 13 12 15 17 5 

CF001 S 98 27 8 8 10 10 13 34 18 14 14 <4.5 

CP001 B 96 50 47 13 13 13 12 31 21 22 16 <4.5 

CP001 M 90 21 25 22 16 10 21 19 14 13 17 10 

CP001 S 107 50 22 18 8 22 8 31 17 17 8 <4.5 

HB001 B 99 23 17 10 16 39 7 223 11 18 5 11 

HB001 M 95 26 19 20 6 28 12 65 18 21 12 13 

HB001 S 62 18 19 11 13 21 8 25 8 21 12 <4.5 

HB002 B 105 13 15 12 10 23 17 19 8 22 6 14 

HB002 M 105 25 18 17 19 23 16 17 14 22 10 14 

HB002 S 105 12 19 10 26 14 11 15 13 13 8 12 

HB003 B 113 35 27 20 11 15 5 29 13 9 15 14 

HB003 M 105 33 18 21 17 14 7 45 17 18 9 15 

HB003 S 115 29 34 16 50 19 8 27 17 18 13 8 

HB004 B 113 30 41 8 11 13 26 21 9 17 10 8 

HB004 M 136 35 28 9 12 10 16 14 10 14 9 11 

HB004 S 98 58 32 17 34 8 27 14 10 33 6 6 

HB005 B 92 32 19 16 15 25 9 20 9 14 7 <4.5 

HB005 M 106 42 21 13 12 23 10 11 8 17 15 6 

HB005 S 92 30 14 15 14 38 8 15 13 17 9 7 

HB006 B 108 20 15 34 16 14 10 9 13 16 9 8 

HB006 M 104 24 22 31 16 35 12 13 10 22 13 11 

HB006 S 113 27 13 22 19 32 6 16 13 15 9 13 

HB007 B 99 30 17 7 8 21 13 52 13 24 13 18 

HB007 M 117 37 20 5 10 12 10 31 8 16 16 6 

HB007 S 101 52 29 14 8 36 17 11 12 15 9 6 

HB008 B 63 45 25 18 13 96 <4.5 25 11 18 11 5 

HB008 M 91 39 8 25 53 12 11 19 14 19 11 9 

HB008 S 107 26 12 14 12 15 8 15 12 27 11 9 

HB009 B 121 42 17 19 20 19 8 14 12 34 5 8 

HB009 M 53 31 28 31 12 <4.5 9 19 14 30 9 14 

HB009 S 47 32 32 39 10 18 8 27 20 16 7 13 

HB010 B 49 40 35 49 12 23 10 10 <4.5 19 13 10 

HB010 M 47 34 24 33 7 40 9 8 11 17 17 17 

https://www.infinityenviro.co.za
https://www.anchorenvironmental.co.za


October 2025 Appendix II: Water Quality Data Draft for External Review 

 

City of Cape Town Marine Wastewater Outfalls: Receiving Environment Monitoring Report 2024/2025 
33 

Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

HB010 S 65 51 19 23 8 17 29 18 7 16 12 13 

HB011 B 111 37 25 14 11 17 26 26 8 18 9 13 

HB011 M 94 37 15 16 41 11 <4.5 21 11 16 7 15 

HB011 S 107 30 11 16 5 15 <4.5 13 11 20 9 15 

HB012 B 145 42 19 31 8 13 13 16 14 8 11 7 

HB012 M 99 48 32 14 12 8 12 30 15 30 8 11 

HB012 S 103 53 25 10 <4.5 10 26 37 6 22 15 16 

HB013 B 95 40 28 18 6 10 7 23 5 16 17 14 

HB013 M 106 52 30 16 11 16 <4.5 14 14 13 10 <4.5 

HB013 S 113 23 22 14 5 16 13 22 11 15 14 9 

HB014 B 116 44 26 14 6 20 14 20 12 15 17 12 

HB014 M 109 54 25 11 6 16 13 19 8 18 7 15 

HB014 S 142 21 23 10 11 16 7 20 16 17 12 14 

HB015 B 109 30 18 <4.5 17 11 8 19 13 15 14 7 

HB015 M 114 31 11 9 30 11 7 27 12 21 14 11 

HB015 S 108 40 21 6 14 19 11 37 14 14 12 12 

HB016 B 108 37 17 26 17 16 7 40 16 20 10 9 

HB016 M 49 35 19 22 15 13 12 24 14 14 13 7 

HB016 S 122 32 48 14 12 14 10 22 17 12 11 10 

 

Table 12 Total suspended solids (mg/L) measured from water samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Green 

Point marine outfall and the Robben Island reference site. 

Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

GP001 B 89 71 43 15 11 16 14 14 11 36 19 14 

GP001 M 89 48 18 6 7 20 9 16 17 31 19 11 

GP001 S 91 27 27 14 8 17 16 16 12 23 17 5 

GP002 B 93 44 43 18 11 13 12 19 8 20 24 9 

GP002 M 94 61 22 12 11 17 11 17 18 30 26 7 

GP002 S 88 44 60 14 11 17 13 25 14 23 28 12 

GP003 B 91 28 29 11 10 19 14 22 14 22 25 12 

GP003 M 95 25 26 5 12 18 30 21 15 11 15 8 

GP003 S 64 18 55 11 13 13 15 19 19 12 12 6 

GP004 B 79 47 43 10 16 36 13 26 14 14 21 7 

GP004 M 94 44 22 10 17 12 12 17 16 17 17 9 

GP004 S 50 133 23 17 15 19 12 21 18 13 16 9 

GP005 B 98 19 25 10 25 24 13 34 16 10 21 7 
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Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

GP005 M 93 28 35 11 16 17 9 27 15 14 18 5 

GP005 S 92 15 64 14 14 18 12 23 19 13 13 13 

GP006 B NA 32 26 17 17 14 16 17 19 14 25 8 

GP006 M NA 23 28 22 14 18 13 15 18 9 20 8 

GP006 S NA 53 28 11 92 14 <4.5 18 12 17 16 7 

GP007 B 95 50 23 23 9 9 14 26 16 18 18 10 

GP007 M 86 12 18 14 18 15 5 18 12 9 10 13 

GP007 S 95 23 12 10 9 16 7 22 15 16 13 10 

GP008 B 86 45 32 7 13 19 6 20 22 12 27 5 

GP008 M 49 99 25 23 14 16 10 21 32 14 16 13 

GP008 S 93 19 13 13 16 19 <4.5 14 23 10 11 11 

GP009 B NA 93 18 18 13 23 7 20 20 19 22 9 

GP009 M NA 34 31 19 15 18 <4.5 27 26 12 11 9 

GP009 S NA 15 31 12 13 22 11 15 10 11 12 11 

GP010 B 113 115 25 16 21 22 12 28 14 12 14 9 

GP010 M 130 9 29 19 12 16 8 23 13 11 13 7 

GP010 S 109 <4.5 23 22 15 15 <4.5 23 15 11 14 6 

GP011 B 114 16 17 19 12 24 <4.5 16 14 17 35 6 

GP011 M 104 9 22 15 16 16 11 24 13 17 18 10 

GP011 S 69 18 6 10 12 16 13 24 12 13 15 9 

GP012 B 73 25 14 15 26 19 5 26 14 18 29 11 

GP012 M 87 14 18 12 29 14 7 23 12 23 12 <4.5 

GP012 S 78 14 21 10 21 9 9 30 16 15 12 10 

GP013 B 123 10 26 12 39 14 6 29 16 12 17 15 

GP013 M 116 5 20 9 25 19 12 32 16 12 11 5 

GP013 S 83 18 21 7 16 13 9 29 17 13 15 10 

GP014 B 140 13 16 11 28 11 13 12 14 13 15 11 

GP014 M 104 17 30 24 23 17 8 23 17 11 13 8 

GP014 S 36 14 23 6 21 9 11 19 14 15 11 8 

GP015 B 297 11 14 11 15 17 8 11 18 10 21 9 

GP015 M 80 9 13 9 26 15 14 16 10 11 13 <4.5 

GP015 S 107 10 14 12 16 18 10 14 21 11 10 15 

GP016 B 123 43 28 73 28 16 9 13 21 15 21 8 

GP016 M 93 33 20 13 13 13 9 19 15 8 11 8 

GP016 S 86 40 17 10 14 20 14 24 17 10 12 7 

GP017 B 123 71 23 8 17 13 13 26 22 12 26 10 

GP017 M 96 31 21 10 18 11 9 20 15 13 14 8 

GP017 S 76 37 22 12 15 10 7 18 20 12 9 5 
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Site ID Position Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 

GP018 B 111 26 35 24 15 19 6 16 11 15 15 9 

GP018 M 111 28 31 20 11 19 8 14 13 14 16 9 

GP018 S 0 47 40 18 9 98 12 18 15 14 11 10 

GP019 B 74 53 53 17 20 30 6 15 18 13 13 8 

GP019 M 120 38 <4.5 23 10 111 8 14 11 19 16 8 

GP019 S 115 30 22 18 14 11 15 18 14 22 21 5 

GP043 B 105 32 13 18 12 9 8 13 19 14 31 11 

GP043 M 109 24 24 33 26 15 12 12 15 5 8 12 

GP043 S 46 37 23 10 10 38 9 10 9 13 8 14 

RI001 B 109 NA 21 15 17 21 13 10 17 11 14 10 

RI001 M 123 NA 40 5 5 13 15 11 14 19 14 14 

RI001 S 103 19 18 18 16 14 6 13 8 16 14 14 

 

Table 13 Ecotoxicity results (% fertilisation of urchin gametes) obtained from water samples collected from the bottom (B), middle (M) and surface (S) of the water column 

around the Camps Bay marine outfall and the Karbonkelberg reference site, between July 2024 and June 2025. 

Site ID Position Lab Replicate 
Jul 

2024 

Aug 

2024 
Sep 2024 

Oct 

2024 

Nov 

2024 

Dec 

2024 

Jan 

2025 

Feb 

2025 

Mar 

2025 

Apr 

2025 

May 

2025 

Jun 

2025 

Jul 

2025 

CB004 B 1 98 99 99 100 99 99 91 87 93 97 99 88 97 

CB004 B 2 100 98 100 98 96 96 96 86 94 100 98 91 96 

CB004 B 3 95 97 100 98 98 98 99 82 99 100 96 91 93 

CB004 B 4 100 97 NR 95 99 99 94 81 95 99 96 98 97 

CB004 M 1 100 94 NR 96 98 98 95 90 94 100 97 96 92 

CB004 M 2 100 97 97 95 99 99 98 94 96 100 98 82 96 

CB004 M 3 99 98 99 93 97 97 98 82 94 99 97 94 96 

CB004 M 4 97 99 98 90 96 96 92 87 88 94 95 98 97 

CB004 S 1 99 96 94 96 98 98 98 91 98 99 96 90 93 

CB004 S 2 99 93 100 98 94 94 92 81 96 99 99 89 97 

CB004 S 3 100 97 99 93 99 99 98 90 91 100 96 88 94 

CB004 S 4 95 100 96 95 97 97 98 92 94 100 98 98 96 

CB005 B 1 99 96 97 95 95 95 97 90 97 100 97 75 98 

CB005 B 2 97 98 98 100 98 98 95 87 96 100 97 89 95 

CB005 B 3 98 97 98 96 99 99 98 89 89 100 100 94 97 

CB005 B 4 97 95 91 96 96 96 90 85 95 98 96 94 98 

CB005 M 1 98 99 94 98 93 93 96 88 96 100 98 94 91 

CB005 M 2 100 98 99 95 98 98 94 82 96 96 93 98 96 

CB005 M 3 99 97 97 97 96 96 98 85 94 98 98 98 94 
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Site ID Position Lab Replicate 
Jul 

2024 

Aug 

2024 
Sep 2024 

Oct 

2024 

Nov 

2024 

Dec 

2024 

Jan 

2025 

Feb 

2025 

Mar 

2025 

Apr 

2025 

May 

2025 

Jun 

2025 

Jul 

2025 

CB005 M 4 98 96 94 99 98 98 89 84 94 99 97 98 98 

CB005 S 1 99 98 99 96 98 98 98 92 99 100 94 95 98 

CB005 S 2 100 98 98 96 95 95 99 85 98 97 100 99 95 

CB005 S 3 99 98 99 96 98 98 97 92 94 98 98 93 96 

CB005 S 4 100 99 89 98 99 99 98 93 93 99 98 94 90 

CB006 B 1 98 NR 98 96 99 99 95 84 96 97 97 92 98 

CB006 B 2 100 NR 100 95 97 97 98 89 99 97 97 99 97 

CB006 B 3 100 NR 97 95 93 93 98 94 95 99 100 98 94 

CB006 B 4 98 NR 97 96 99 99 97 90 96 100 96 86 98 

CB006 M 1 99 NR 98 88 97 97 98 91 96 100 98 89 98 

CB006 M 2 99 NR 99 95 97 97 98 85 95 99 97 91 94 

CB006 M 3 100 NR 99 97 98 98 99 86 95 99 97 91 96 

CB006 M 4 97 NR 95 98 98 98 99 85 98 100 95 93 95 

CB006 S 1 99 NR 99 92 94 94 92 92 98 100 99 88 95 

CB006 S 2 98 NR 98 88 98 98 97 89 99 100 98 88 92 

CB006 S 3 99 NR 92 98 96 96 96 86 98 99 99 83 91 

CB006 S 4 100 NR 94 92 96 96 99 88 95 100 97 93 98 

CB007 B 1 99 96 96 97 97 97 94 63 97 98 95 94 98 

CB007 B 2 100 98 99 97 98 98 95 0 0 100 98 97 97 

CB007 B 3 99 97 100 92 99 99 88 0 20 6 95 95 81 

CB007 B 4 98 99 98 97 98 98 97 0 0 36 95 93 96 

CB007 M 1 99 96 98 96 98 98 98 87 98 100 97 94 93 

CB007 M 2 100 99 94 95 92 92 94 85 100 97 95 94 97 

CB007 M 3 98 94 91 93 95 95 94 89 98 98 98 93 94 

CB007 M 4 100 99 98 94 98 98 97 89 92 99 97 86 95 

CB007 S 1 99 100 98 97 100 100 97 87 95 99 98 71 95 

CB007 S 2 97 97 89 97 99 99 100 89 97 100 96 91 97 

CB007 S 3 98 97 88 92 97 97 95 90 98 100 96 87 96 

CB007 S 4 99 100 97 95 97 97 100 84 97 98 99 96 94 

KB001 B 1 99 99 96 98 94 94 97 94 95 98 91 95 98 

KB001 B 2 100 99 100 98 98 98 96 0 87 99 100 96 94 

KB001 B 3 98 97 94 98 96 96 98 0 98 100 94 98 97 

KB001 B 4 99 99 99 98 99 99 100 0 100 98 99 89 94 

KB001 M 1 99 96 95 95 98 98 98 90 98 3 97 93 92 

KB001 M 2 96 100 95 96 96 96 96 91 93 72 97 87 96 

KB001 M 3 99 99 92 95 100 100 97 94 92 76 97 84 93 

KB001 M 4 97 99 98 97 99 99 99 87 0 96 96 97 92 
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Site ID Position Lab Replicate 
Jul 

2024 

Aug 

2024 
Sep 2024 

Oct 

2024 

Nov 

2024 

Dec 

2024 

Jan 

2025 

Feb 

2025 

Mar 

2025 

Apr 

2025 

May 

2025 

Jun 

2025 

Jul 

2025 

KB001 S 1 98 98 95 93 98 98 99 83 100 100 98 97 94 

KB001 S 2 99 98 95 96 99 99 97 84 93 97 98 90 99 

KB001 S 3 100 99 91 91 98 98 97 0 98 100 97 100 90 

KB001 S 4 100 97 100 96 96 96 100 0 0 2 97 78 93 

 

Table 14 Ecotoxicity results (% fertilisation of urchin gametes) obtained from water samples collected from the bottom (B), middle (M) and surface (S) of the water column 

around the Green Point marine outfall and the Robben Island reference site, between July 2024 and June 2025. 

Site ID Position Lab Replicate 
Jul 

2024 

Aug 

2024 
Sep 2024 

Oct 

2024 

Nov 

2024 

Dec 

2024 

Jan 

2025 

Feb 

2025 

Mar 

2025 

Apr 

2025 

May 

2025 

Jun 

2025 

Jul 

2025 

GP011 B 1 96 100 98 100 96 96 97 100 91 100 99 97 84 

GP011 B 2 97 99 95 97 92 92 98 100 96 99 96 88 92 

GP011 B 3 87 100 91 94 98 98 96 93 97 99 95 90 90 

GP011 B 4 81 99 96 98 94 94 94 100 98 100 87 92 87 

GP011 M 1 94 100 97 99 96 96 98 95 99 97 90 93 80 

GP011 M 2 92 100 96 96 98 98 98 99 96 100 96 86 88 

GP011 M 3 74 89 NR 94 94 94 94 99 91 98 90 90 94 

GP011 M 4 63 93 92 99 98 98 95 96 99 100 94 94 83 

GP011 S 1 83 99 94 98 97 97 94 99 91 98 95 88 95 

GP011 S 2 73 100 93 97 97 97 99 100 95 99 94 90 90 

GP011 S 3 88 100 95 98 98 98 91 100 95 99 93 93 87 

GP011 S 4 89 100 100 96 94 94 99 96 97 100 84 83 88 

GP012 B 1 97 100 95 98 92 92 97 100 97 98 94 87 93 

GP012 B 2 96 99 95 97 95 95 95 99 95 97 97 98 89 

GP012 B 3 94 99 99 99 94 94 98 93 100 98 97 93 93 

GP012 B 4 92 100 100 97 97 97 99 100 99 96 88 88 84 

GP012 M 1 97 100 96 98 98 98 95 96 95 99 94 86 89 

GP012 M 2 91 99 93 100 96 96 93 96 97 100 90 89 82 

GP012 M 3 97 100 90 98 95 95 96 96 99 100 91 83 92 

GP012 M 4 96 99 98 93 93 93 98 100 99 98 95 84 87 

GP012 S 1 88 100 92 97 96 96 98 96 97 98 98 95 89 

GP012 S 2 88 97 94 99 98 98 98 99 96 99 90 86 83 

GP012 S 3 93 99 93 96 94 94 100 96 99 98 90 92 91 

GP012 S 4 96 100 96 97 96 96 97 98 98 99 98 87 91 

GP013 B 1 96 98 97 96 98 98 99 98 95 97 98 94 90 

GP013 B 2 81 100 97 97 92 92 98 97 96 100 88 89 91 
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Site ID Position Lab Replicate 
Jul 

2024 

Aug 

2024 
Sep 2024 

Oct 

2024 

Nov 

2024 

Dec 

2024 

Jan 

2025 

Feb 

2025 

Mar 

2025 

Apr 

2025 

May 

2025 

Jun 

2025 

Jul 

2025 

GP013 B 3 91 100 95 94 94 94 98 100 95 97 90 91 94 

GP013 B 4 97 99 95 97 91 91 97 96 94 99 94 97 95 

GP013 M 1 93 100 93 98 100 100 97 100 98 98 90 96 89 

GP013 M 2 89 97 94 96 96 96 99 97 96 99 90 89 98 

GP013 M 3 69 100 86 98 97 97 96 98 97 97 87 89 90 

GP013 M 4 73 98 NR 100 97 97 96 96 96 99 85 92 94 

GP013 S 1 90 100 100 99 96 96 97 99 97 100 87 81 84 

GP013 S 2 75 99 93 97 97 97 91 100 98 99 100 88 97 

GP013 S 3 82 100 95 96 96 96 96 99 96 99 86 85 85 

GP013 S 4 94 99 96 99 97 97 97 97 96 100 97 86 90 

GP014 B 1 96 100 96 99 97 97 97 97 95 99 95 90 88 

GP014 B 2 92 100 92 98 97 97 95 97 97 100 98 83 87 

GP014 B 3 90 100 98 94 92 92 94 97 99 100 93 78 88 

GP014 B 4 89 97 97 98 98 98 98 97 94 96 89 91 89 

GP014 M 1 85 100 96 95 95 95 98 99 97 98 97 88 96 

GP014 M 2 93 99 97 99 94 94 99 97 99 99 91 92 92 

GP014 M 3 81 99 98 97 90 90 96 97 96 96 96 93 93 

GP014 M 4 90 96 100 94 97 97 98 93 97 99 93 89 94 

GP014 S 1 93 99 96 97 98 98 98 97 96 99 95 90 0 

GP014 S 2 79 100 95 95 95 95 97 87 96 100 98 91 0 

GP014 S 3 96 99 94 98 96 96 96 96 97 100 87 94 0 

GP014 S 4 95 98 94 96 98 98 98 97 96 98 94 84 0 

RI001 B 1 88 NR 99 93 89 89 98 98 96 98 100 91 85 

RI001 B 2 94 NR 98 99 99 99 98 82 97 100 97 83 88 

RI001 B 3 88 NR 94 99 94 94 95 79 98 94 93 82 93 

RI001 B 4 96 NR 96 99 94 94 99 99 96 99 91 86 89 

RI001 M 1 81 NR 11 91 97 97 96 97 96 100 95 89 91 

RI001 M 2 79 NR 1 97 97 97 97 97 93 99 92 85 82 

RI001 M 3 94 NR 3 99 97 97 93 95 100 95 97 86 83 

RI001 M 4 96 NR 35 95 95 95 95 93 100 99 96 81 93 

RI001 S 1 92 98 96 97 97 97 99 95 93 99 90 92 83 

RI001 S 2 79 100 96 95 96 96 100 97 98 99 95 94 90 

RI001 S 3 76 99 90 100 98 98 98 99 96 99 97 87 91 

RI001 S 4 74 96 93 97 99 99 97 87 96 100 97 90 85 
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Table 15 Ecotoxicity results (% fertilisation of urchin gametes) obtained from water samples collected from the bottom (B), middle (M) and surface (S) of the water column 

around the Hout Bay marine outfall and the Crayfish Factory and Chapmans Peak reference sites, between July 2024 and June 2025. 

Site ID Position Lab Replicate Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 Jul 2025 

CF001 B 1 100 100 98 92 93 93 94 89 96 100 97 92 92 

CF001 B 2 89 100 97 98 95 95 93 97 97 100 93 84 91 

CF001 B 3 100 100 92 96 96 96 97 92 99 98 95 100 85 

CF001 B 4 94 100 95 96 98 98 90 0 94 98 98 94 91 

CF001 M 1 97 98 100 100 97 97 90 89 97 100 94 83 95 

CF001 M 2 99 99 97 99 97 97 93 94 99 99 95 95 93 

CF001 M 3 98 98 97 99 94 94 95 94 99 100 92 93 86 

CF001 M 4 100 95 95 95 91 91 91 89 100 100 97 98 86 

CF001 S 1 97 99 97 95 97 97 94 91 100 99 94 85 92 

CF001 S 2 100 100 99 99 94 94 96 92 97 99 96 98 88 

CF001 S 3 97 92 96 98 98 98 91 90 98 98 94 80 86 

CF001 S 4 99 99 97 98 95 95 96 93 100 98 96 86 80 

CP001 B 1 97 96 99 99 98 98 91 94 99 99 93 96 80 

CP001 B 2 99 100 98 99 94 94 95 92 99 100 96 94 94 

CP001 B 3 100 99 96 97 97 97 90 91 96 99 95 90 85 

CP001 B 4 100 98 97 93 95 95 91 89 95 99 94 86 83 

CP001 M 1 80 100 94 93 95 95 91 33 100 100 99 78 82 

CP001 M 2 97 100 97 98 98 98 92 0 97 99 97 72 85 

CP001 M 3 99 100 81 95 97 97 88 0 99 99 95 86 90 

CP001 M 4 100 100 96 99 97 97 83 0 99 99 96 75 79 

CP001 S 1 98 95 97 96 100 100 89 93 98 100 94 99 87 

CP001 S 2 100 98 99 98 96 96 89 94 72 99 91 94 85 

CP001 S 3 99 100 96 98 98 98 90 91 97 98 98 96 87 

CP001 S 4 98 100 98 98 98 98 96 93 98 100 91 83 81 

HB012 B 1 94 99 100 99 99 99 84 97 96 99 88 97 91 

HB012 B 2 95 100 99 97 98 98 89 97 98 97 84 95 63 

HB012 B 3 99 100 95 100 98 98 94 99 93 99 92 92 88 

HB012 B 4 99 99 94 96 93 93 86 88 97 99 99 94 64 

HB012 M 1 96 99 97 99 95 95 89 97 100 99 89 96 95 

HB012 M 2 98 100 98 96 91 91 85 93 100 100 85 95 87 

HB012 M 3 96 99 100 94 94 94 85 97 100 99 96 93 90 

HB012 M 4 99 100 98 98 89 89 85 96 99 96 98 95 90 

HB012 S 1 100 99 98 98 95 95 86 97 100 99 94 96 87 

HB012 S 2 98 100 95 96 96 96 86 91 97 99 97 86 92 

HB012 S 3 95 99 92 97 97 97 88 98 94 99 95 93 92 
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Site ID Position Lab Replicate Jul 2024 Aug 2024 Sep 2024 Oct 2024 Nov 2024 Dec 2024 Jan 2025 Feb 2025 Mar 2025 Apr 2025 May 2025 Jun 2025 Jul 2025 

HB012 S 4 100 99 97 96 94 94 88 93 98 99 94 94 85 

HB013 B 1 98 99 100 95 90 90 93 93 95 1 93 94 88 

HB013 B 2 94 100 97 97 95 95 83 97 97 0 100 94 87 

HB013 B 3 92 100 94 93 95 95 93 94 0 0 94 96 83 

HB013 B 4 99 99 95 95 89 89 92 90 93 1 97 94 91 

HB013 M 1 96 100 98 98 96 96 84 89 96 97 94 95 89 

HB013 M 2 98 100 97 96 93 93 90 81 99 99 98 97 92 

HB013 M 3 99 97 97 99 97 97 88 92 89 100 89 97 86 

HB013 M 4 97 98 99 98 95 95 95 96 94 97 94 93 91 

HB013 S 1 99 100 96 99 96 96 92 97 99 100 87 92 90 

HB013 S 2 99 100 98 99 95 95 92 93 96 99 100 93 93 

HB013 S 3 99 99 99 98 91 91 95 95 94 99 93 90 91 

HB013 S 4 99 100 99 95 89 89 84 95 99 99 87 94 88 

HB015 B 1 98 97 100 98 96 96 82 95 100 98 93 92 94 

HB015 B 2 98 100 95 96 90 90 82 94 98 99 96 92 89 

HB015 B 3 100 100 94 97 98 98 92 91 92 98 91 92 93 

HB015 B 4 94 98 98 98 98 98 86 99 95 98 92 83 91 

HB015 M 1 98 100 98 99 97 97 86 93 100 96 93 92 88 

HB015 M 2 96 99 99 94 100 100 90 92 98 98 95 96 98 

HB015 M 3 99 98 100 97 99 99 84 92 100 99 88 87 93 

HB015 M 4 93 97 100 99 93 93 91 93 99 100 91 94 87 

HB015 S 1 98 99 98 99 95 95 94 90 97 98 92 86 0 

HB015 S 2 100 99 96 100 92 92 95 95 98 98 97 86 0 

HB015 S 3 100 99 96 99 97 97 89 95 94 98 86 91 0 

HB015 S 4 98 98 97 98 88 88 90 92 98 98 96 99 0 

HB016 B 1 90 99 100 98 96 96 76 93 94 99 93 93 78 

HB016 B 2 98 99 98 98 95 95 83 93 86 97 93 84 89 

HB016 B 3 98 99 97 97 94 94 87 94 93 100 95 88 89 

HB016 B 4 100 99 93 98 99 99 86 98 97 99 97 88 87 

HB016 M 1 100 100 100 100 95 95 84 92 99 98 94 88 87 

HB016 M 2 100 100 97 95 97 97 88 99 99 100 96 93 94 

HB016 M 3 95 100 97 98 99 99 91 94 92 100 94 79 90 

HB016 M 4 93 100 99 99 98 98 82 97 97 100 89 95 91 

HB016 S 1 95 99 92 98 98 98 87 89 100 99 85 87 92 

HB016 S 2 98 100 100 99 99 99 92 96 96 99 97 85 88 

HB016 S 3 96 99 99 97 97 97 87 93 94 98 96 99 84 

HB016 S 4 98 100 95 100 97 97 88 93 0 97 94 84 81 
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Table 16 Nutrient concentrations in seawater samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Camps Bay marine 

outfall and the Karbonkelberg reference site. 

 Ammonium (NH4) as 

N (mg/L) 
Nitrate (NO3) as N (mg/L) Nitrite (NO2) as N (mg/L) 

Orthophosphate (PO4) as 

P (mg/L) 
Silica (SiO2) (mg/L) 

Total oxidised nitrogen as 

N (mg/L) 

Un-ionized Ammonia 

(NH3) as N (mg/L) 

Site ID Month B M S B M S B M S B M S B M S B M S B M S 

CB001 2024-07 0.304 0.235 0.228 <0.194 0.317 0.209 <0.065 <0.065 <0.065 <0.009 0.21 0.93 NA NA NA 0.207 0.333 0.222 0.01 0.008 0.009 

CB002 2024-07 0.23 0.233 0.213 0.21 0.223 <0.194 <0.065 <0.065 <0.065 0.08 0.04 0.05 NA NA NA 0.226 0.239 <0.194 0.008 0.008 0.009 

CB004 2024-07 0.222 0.214 0.221 <0.194 <0.194 <0.194 <0.065 <0.065 <0.065 0.03 <0.009 <0.009 NA NA NA <0.194 <0.194 <0.194 0.009 0.008 0.011 

CB005 2024-07 0.235 0.493 0.208 <0.194 0.197 8.79 <0.065 <0.065 <0.065 0.11 0.06 0.06 NA NA NA 0.201 0.212 8.8 0.009 0.019 0.008 

CB006 2024-07 0.219 0.218 0.221 7.63 5.87 3.27 <0.065 <0.065 <0.065 0.11 0.09 0.11 NA NA NA 7.65 5.89 3.29 0.008 0.008 0.008 

CB007 2024-07 0.227 0.218 0.217 0.368 0.346 0.309 <0.065 <0.065 <0.065 <0.009 0.01 0.06 NA NA NA 0.385 0.362 0.326 0.009 0.008 0.008 

CB008 2024-07 0.212 0.225 0.219 0.242 0.281 0.32 <0.065 <0.065 <0.065 0.05 <0.009 <0.009 NA NA NA 0.259 0.297 0.337 0.01 0.009 0.008 

CB011 2024-07 0.227 0.225 0.218 0.401 0.221 <0.194 <0.065 <0.065 <0.065 0.08 0.02 0.04 NA NA NA 0.418 0.238 <0.194 0.009 0.009 0.008 

CB016 2024-07 0.234 0.234 0.234 <0.194 <0.194 <0.194 <0.065 <0.065 <0.065 0.08 0.21 <0.009 NA NA NA <0.194 <0.194 0.209 0.009 0.009 0.009 

CB017 2024-07 0.226 0.23 0.59 0.226 0.208 0.236 <0.065 <0.065 <0.065 0.08 0.02 0.04 NA NA NA 0.226 0.271 0.314 0.009 0.009 0.023 

KB001 2024-07 0.272 0.23 0.213 0.32 0.24 <0.194 <0.065 <0.065 <0.065 0.02 0.06 0.06 NA NA NA 0.338 0.259 0.205 0.01 0.009 0.008 

CB001 2024-10 1.72 1.28 2.46 3.62 3.38 3.64 0.100 0.100 0.120 0.610 0.350 0.180 0.980 0.839 0.751 3.72 3.48 3.76 0.081 0.060 0.143 

CB004 2024-10 2.72 0.94 1 3.38 3.40 3.24 0.120 0.120 0.100 0.070 0.040 0.010 0.937 0.843 0.725 3.50 3.52 3.34 0.128 0.044 0.058 

CB005 2024-10 0.92 1.06 3.7 3.48 3.42 3.68 0.100 0.100 0.140 0.140 <0.009 <0.009 0.852 0.879 0.789 3.58 3.52 3.82 0.043 0.050 0.216 

CB006 2024-10 1.66 1.76 3.14 3.40 3.50 3.74 0.120 0.120 0.140 0.050 0.080 0.090 1.12 0.879 0.888 3.52 3.62 3.88 0.078 0.083 0.147 

CB007 2024-10 3.02 2.46 2.46 3.40 3.44 3.58 0.160 0.140 0.140 <0.009 0.130 0.010 0.828 10.7 0.828 3.56 3.58 3.72 0.142 0.115 0.143 

CB008 2024-10 2.26 2.64 2.44 3.74 3.56 3.92 0.140 0.140 0.140 0.100 <0.009 0.050 0.809 0.875 0.695 3.88 3.70 4.06 0.140 0.164 0.152 

CB011 2024-10 2.2 1.68 2.6 3.86 3.48 3.64 0.140 0.140 0.140 <0.009 0.050 0.020 0.822 0.864 0.770 4.00 3.62 3.78 0.137 0.079 0.152 

CB016 2024-10 1.4 2.56 1.96 3.46 3.30 3.42 0.140 0.140 0.140 0.010 <0.009 0.070 0.745 0.768 0.697 3.60 3.44 3.56 0.066 0.149 0.114 

CB017 2024-10 3.38 2.76 1.94 3.36 2.88 3.48 0.140 0.580 0.120 0.050 0.130 0.080 0.864 0.760 0.751 3.50 3.46 3.60 0.159 0.129 0.073 

KB001 2024-10 3.14 2.54 1.44 4.00 4.06 3.84 0.140 0.120 0.120 <0.009 0.020 0.030 0.789 0.826 0.819 4.14 4.18 3.96 0.147 0.119 0.068 

CB001 2025-01 5.16 6.66 2.96 3.66 3.52 3.28 0.140 0.120 0.160 0.410 0.580 0.470 3.75 3.77 3.32 3.80 3.64 3.44 0.257 0.312 0.139 

CB002 2025-01 5.02 4.2 3.68 4.38 3.58 3.54 0.140 0.140 0.140 0.720 0.560 0.580 3.71 3.55 3.34 4.52 3.72 3.68 0.235 0.197 0.173 

CB004 2025-01 3.68 3.72 5.4 3.70 3.80 3.78 0.140 0.120 0.140 0.640 0.500 0.550 3.76 3.79 3.24 3.84 3.92 3.92 0.148 0.149 0.269 

CB005 2025-01 4.94 4.64 3.44 3.84 3.90 3.58 0.140 0.120 0.120 0.540 0.500 0.450 3.77 3.68 3.22 3.98 4.02 3.70 0.232 0.218 0.161 

CB006 2025-01 5.2 3.54 4.1 3.42 3.78 3.40 0.140 0.120 0.120 0.390 0.560 1.36 3.32 3.55 3.24 3.56 3.90 3.52 0.244 0.166 0.239 

CB007 2025-01 4.62 6 5.24 3.90 4.18 4.92 0.120 0.120 0.140 0.470 0.370 0.520 3.59 3.64 3.27 4.02 4.30 5.06 0.217 0.281 0.305 

CB008 2025-01 5.62 5.3 3.66 3.54 3.52 4.10 0.140 0.140 0.120 0.520 0.550 0.520 3.58 3.64 3.37 3.68 3.66 4.22 0.264 0.249 0.198 

CB011 2025-01 4.68 3.14 3.24 3.96 4.12 3.84 0.120 0.120 0.120 0.280 0.250 0.180 3.93 3.95 3.20 4.08 4.24 3.96 0.219 0.137 0.162 

CB016 2025-01 4.14 4.14 4.12 11.6 3.54 3.50 0.120 0.140 0.120 0.610 0.190 0.200 3.87 3.57 3.44 11.8 3.68 3.62 0.194 0.207 0.206 

CB017 2025-01 3.76 3.56 5.4 3.44 3.68 3.36 0.100 0.120 0.120 0.200 0.220 0.190 3.52 3.53 3.27 3.54 3.80 3.48 0.176 0.178 0.315 

KB001 2025-01 5.54 5.12 4.8 3.78 3.78 3.78 0.120 0.120 0.120 0.290 0.240 0.210 4.91 3.41 3.23 3.90 3.90 3.90 0.276 0.240 0.280 

CB001 2025-04 1.12 0.72 1.16 3.40 4.54 3.76 0.820 <0.065 0.260 0.050 0.040 0.020 NA NA NA 4.22 4.54 4.02 0.037 0.023 0.047 

CB002 2025-04 0.34 0.66 0.34 4.06 3.00 3.96 0.140 0.420 0.100 0.600 0.100 <0.009 NA NA NA 4.20 3.42 4.06 0.011 0.022 0.011 

CB004 2025-04 0.24 1.08 0.66 3.40 3.28 3.28 0.120 0.100 0.100 0.040 <0.009 0.020 NA NA NA 3.52 3.38 3.38 0.006 0.028 0.022 

CB005 2025-04 0.92 0.28 0.24 3.26 3.30 3.24 0.100 0.100 0.100 0.070 0.040 <0.009 NA NA NA 3.36 3.40 3.34 0.024 0.007 0.006 

CB006 2025-04 0.5 0.54 0.46 3.38 3.24 3.52 0.100 0.140 0.340 <0.009 0.020 0.060 NA NA NA 3.48 3.38 3.86 0.013 0.018 0.015 

CB007 2025-04 0.72 0.12 0.5 3.56 3.50 4.26 0.120 0.120 0.100 0.110 0.030 0.110 NA NA NA 3.68 3.62 4.36 0.019 <0.005 0.016 
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 Ammonium (NH4) as 

N (mg/L) 
Nitrate (NO3) as N (mg/L) Nitrite (NO2) as N (mg/L) 

Orthophosphate (PO4) as 

P (mg/L) 
Silica (SiO2) (mg/L) 

Total oxidised nitrogen as 

N (mg/L) 

Un-ionized Ammonia 

(NH3) as N (mg/L) 

Site ID Month B M S B M S B M S B M S B M S B M S B M S 

CB008 2025-04 0.74 0.86 0.6 3.38 3.38 3.36 0.100 0.100 0.120 0.040 0.010 0.030 NA NA NA 3.48 3.48 3.48 0.019 0.028 0.020 

CB011 2025-04 0.3 0.36 0.4 6.10 3.20 3.44 0.100 0.100 0.220 0.050 0.040 0.040 NA NA NA 6.20 3.30 3.66 0.008 0.012 0.013 

CB016 2025-04 0.22 0.84 1.24 3.52 3.22 4.02 0.100 0.480 0.120 0.070 0.030 0.060 NA NA NA 3.62 3.70 4.14 0.007 0.027 0.040 

CB017 2025-04 0.62 0.36 0.44 3.82 4.00 3.72 0.100 0.100 0.100 0.050 0.020 0.060 NA NA NA 3.92 4.10 3.82 0.016 0.012 0.014 

KB001 2025-04 0.48 0.38 0.36 5.98 3.48 3.34 0.100 0.120 0.120 0.050 0.070 <0.009 NA NA NA 6.08 3.60 3.46 0.013 0.010 0.009 

 

Table 17 Nutrient concentrations in seawater samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Green Point marine 

outfall and the Robben Island reference site. 

 Ammonium (NH4) as 

N (mg/L) 

Nitrate (NO3) as N 

(mg/L) 
Nitrite (NO2) as N (mg/L) 

Orthophosphate (PO4) as 

P (mg/L) 
Silica (SiO2) (mg/L) 

Total oxidised nitrogen as 

N (mg/L) 

Un-ionized Ammonia 

(NH3) as N (mg/L) 

Site ID Month B M S B M S B M S B M S B M S B M S B M S 

GP011 2024-07 0.231 0.239 0.441 0.397 0.321 1.05 <0.065 <0.065 <0.065 0.11 0.03 0.17 NA NA NA 0.411 0.334 1.1 0.008 0.008 0.009 

GP012 2024-07 0.231 0.231 0.307 0.869 0.552 0.747 <0.065 <0.065 <0.065 0.08 <0.009 0.07 NA NA NA 0.882 0.565 0.768 0.008 0.008 0.008 

GP013 2024-07 0.223 0.233 0.443 <0.194 <0.194 0.655 <0.065 <0.065 <0.065 0.06 0.07 0.05 NA NA NA <0.194 <0.194 0.694 0.007 0.008 0.009 

GP014 2024-07 0.236 0.233 0.302 <0.194 <0.194 0.267 <0.065 <0.065 <0.065 0.07 0.12 <0.009 NA NA NA <0.194 <0.194 0.29 0.008 0.008 0.008 

GP015 2024-07 0.229 0.245 0.351 <0.194 <0.194 0.537 <0.065 <0.065 <0.065 0.06 0.02 0.06 NA NA NA <0.194 <0.194 0.569 0.008 0.008 0.009 

GP016 2024-07 0.234 0.237 0.445 <0.194 0.198 0.687 <0.065 <0.065 <0.065 0.11 0.07 0.15 NA NA NA 0.203 0.211 0.728 0.008 0.008 0.009 

GP017 2024-07 0.231 0.237 0.394 <0.194 <0.194 0.538 <0.065 <0.065 <0.065 0.32 0.07 0.07 NA NA NA 0.194 <0.194 0.576 0.008 0.008 0.008 

GP018 2024-07 0.235 0.265 0.545 <0.194 <0.194 2.17 <0.065 <0.065 129 0.04 0.08 0.34 NA NA NA <0.194 <0.194 2.3 0.008 0.007 0.011 

GP019 2024-07 0.271 0.259 0.935 <0.194 <0.194 0.455 <0.065 <0.065 <0.065 0.08 <0.009 0.22 NA NA NA 0.205 <0.194 0.514 0.009 0.008 0.008 

GP043 2024-07 0.242 0.24 0.415 0.214 0.22 0.506 <0.065 <0.065 <0.065 0.08 0.05 0.16 NA NA NA 0.228 0.234 0.535 0.008 0.008 0.009 

RI001 2024-07 0.23 0.235 0.239 0.389 <0.194 0.21 <0.065 <0.065 <0.065 0.07 0.09 0.05 NA NA NA 0.404 0.194 0.224 0.008 0.008 0.008 

GP011 2024-10 1.48 2.82 2.7 3.62 3.40 3.44 0.120 0.140 0.120 <0.009 <0.009 0.030 0.901 0.839 0.824 3.74 3.54 3.56 0.086 0.164 0.127 

GP012 2024-10 2.28 1.9 2.4 3.42 3.42 3.30 0.120 0.120 0.120 0.050 0.040 0.080 0.963 0.785 0.730 3.54 3.54 3.42 0.107 0.118 0.149 

GP013 2024-10 2.16 2.7 1.76 3.44 3.50 3.36 0.120 0.120 0.120 0.080 <0.009 0.050 0.986 0.869 0.770 3.56 3.62 3.48 0.134 0.168 0.109 

GP014 2024-10 3.38 1.9 1.2 3.60 3.44 3.68 0.140 0.120 0.100 <0.009 <0.009 0.030 0.888 0.691 0.809 3.74 3.56 3.78 0.159 0.111 0.070 

GP015 2024-10 1.94 2.72 2 3.66 3.96 3.44 0.120 0.140 0.120 0.030 0.080 <0.009 0.941 0.742 0.760 3.78 4.10 3.56 0.113 0.169 0.124 

GP016 2024-10 3.6 3.18 2.6 3.38 3.30 3.74 0.140 0.140 0.120 0.050 0.010 0.030 1.07 0.800 0.789 3.52 3.44 3.86 0.224 0.197 0.161 

GP017 2024-10 3.2 1.76 1.76 3.38 6.28 3.52 0.140 0.120 0.120 0.080 0.130 0.060 0.875 0.828 0.877 3.52 6.40 3.64 0.199 0.109 0.109 

GP018 2024-10 1.22 1.58 1.32 3.56 3.64 3.58 0.120 0.120 0.120 0.060 0.080 0.090 0.276 0.888 0.815 3.68 3.76 3.70 0.076 0.098 0.082 

GP019 2024-10 2.44 1.66 3.66 3.94 3.96 3.98 0.140 0.120 0.140 <0.009 <0.009 <0.009 1.22 0.802 0.854 4.08 4.08 4.12 0.122 0.103 0.227 

GP043 2024-10 1.2 1.48 1.28 3.74 3.80 3.58 0.120 0.120 0.120 <0.009 <0.009 <0.009 0.939 0.753 0.704 3.86 3.92 3.70 0.070 0.092 0.079 

RI001 2024-10 1.66 2.04 1.68 5.56 5.38 4.80 0.140 0.140 0.120 <0.009 0.050 0.030 0.967 0.768 0.567 5.70 5.52 4.92 0.078 0.119 0.121 

GP011 2025-01 5.04 5.24 6.5 4.44 3.96 5.02 0.100 0.100 0.100 0.210 0.230 0.260 3.63 3.48 3.36 4.54 4.06 5.12 0.219 0.228 0.283 

GP012 2025-01 7.12 5.42 4.06 6.28 3.90 3.94 0.100 0.100 0.100 0.350 0.190 0.270 3.68 3.39 3.23 6.38 4.00 4.04 0.310 0.293 0.203 

GP013 2025-01 3.78 3.76 7.54 3.78 3.86 4.36 0.100 0.100 0.100 0.190 0.250 0.230 3.17 3.25 2.90 3.88 3.96 4.46 0.189 0.188 0.468 

GP014 2025-01 4.14 6.58 5 4.22 4.66 4.12 0.100 0.100 0.100 0.220 0.250 0.120 3.68 3.44 3.18 4.32 4.76 4.22 0.207 0.409 0.250 

GP015 2025-01 4.4 4.66 6.24 4.28 4.12 6.00 0.100 0.100 0.100 0.190 0.250 0.270 3.55 3.36 3.04 4.38 4.22 6.10 0.220 0.233 0.388 

GP016 2025-01 5.18 7.16 4.34 4.00 4.08 4.00 0.100 0.120 0.100 0.220 0.240 0.150 3.73 3.60 3.12 4.10 4.20 4.10 0.258 0.357 0.217 
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 Ammonium (NH4) as 

N (mg/L) 

Nitrate (NO3) as N 

(mg/L) 
Nitrite (NO2) as N (mg/L) 

Orthophosphate (PO4) as 

P (mg/L) 
Silica (SiO2) (mg/L) 

Total oxidised nitrogen as 

N (mg/L) 

Un-ionized Ammonia 

(NH3) as N (mg/L) 

Site ID Month B M S B M S B M S B M S B M S B M S B M S 

GP017 2025-01 5.38 4.74 3.62 4.12 4.14 4.14 0.100 0.100 0.100 0.220 0.140 0.160 3.59 3.47 2.96 4.22 4.24 4.24 0.268 0.237 0.181 

GP018 2025-01 6.26 4.36 5.84 4.48 4.36 3.94 0.120 0.100 0.120 0.290 0.190 0.250 3.61 3.50 4.65 4.60 4.46 4.06 0.312 0.218 0.291 

GP019 2025-01 4.32 5.64 6.46 4.20 3.94 5.08 0.100 0.120 0.100 0.210 0.280 0.260 3.59 3.44 4.01 4.30 4.06 5.18 0.216 0.281 0.322 

GP043 2025-01 4.56 4.98 6.1 3.86 3.86 3.66 0.100 0.100 0.100 0.200 0.240 0.120 3.60 3.38 2.79 3.96 3.96 3.76 0.228 0.249 0.379 

RI001 2025-01 4.58 4.6 3.32 2.32 1.72 3.06 0.100 0.100 0.080 0.170 0.180 0.160 3.89 3.00 2.59 2.42 1.82 3.14 0.215 0.268 0.240 

GP011 2025-04 1.14 0.34 0.7 4.00 3.96 3.94 <0.065 <0.065 0.220 0.040 0.020 0.040 NA NA NA 4.06 3.96 4.16 0.028 0.014 0.035 

GP012 2025-04 0.48 0.12 0.38 4.40 3.84 4.10 <0.065 0.460 0.100 0.060 0.100 0.040 NA NA NA 4.46 4.30 4.20 0.018 <0.005 0.019 

GP013 2025-04 0.52 0.2 1.12 4.40 3.76 4.32 <0.065 0.680 0.380 0.100 0.100 <0.009 NA NA NA 4.42 4.44 4.70 0.014 0.005 0.057 

GP014 2025-04 0.58 0.52 0.24 5.26 4.50 3.96 <0.065 <0.065 0.340 0.050 0.070 0.020 NA NA NA 5.26 4.50 4.30 0.015 0.014 0.012 

GP015 2025-04 0.16 0.22 1.94 4.44 4.24 25.4 0.340 <0.065 0.260 0.090 0.120 0.080 NA NA NA 4.78 4.26 25.7 <0.005 0.008 0.079 

GP016 2025-04 0.38 0.46 0.36 4.40 4.14 4.20 <0.065 0.180 0.180 0.060 0.050 <0.009 NA NA NA 4.42 4.32 4.38 0.010 0.022 0.018 

GP017 2025-04 0.12 0.4 0.92 4.52 4.38 4.20 0.080 <0.065 0.420 0.060 0.050 0.010 NA NA NA 4.60 4.40 4.62 <0.005 0.010 0.047 

GP018 2025-04 1.42 0.68 0.86 4.24 4.04 4.00 <0.065 0.200 <0.065 0.170 0.060 0.030 NA NA NA 4.24 4.24 4.00 0.054 0.028 0.035 

GP019 2025-04 0.62 0.48 0.84 3.70 4.18 3.92 0.240 <0.065 <0.065 0.030 0.070 0.160 NA NA NA 3.94 4.18 3.92 0.024 0.016 0.034 

GP043 2025-04 0.24 0.46 0.48 4.02 4.08 4.28 <0.065 <0.065 <0.065 0.070 0.080 0.060 NA NA NA 4.02 4.08 4.28 0.006 0.019 0.024 

RI001 2025-04 1.14 0.8 0.92 3.84 3.52 4.26 <0.065 0.260 <0.065 0.050 0.050 0.020 NA NA NA 3.84 3.78 4.28 0.058 0.033 0.047 

 

Table 18 Nutrient concentrations in seawater samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Hout Bay marine outfall 

and the Crayfish factory and Chapmans Peak reference sites. 

 Ammonium (NH4) as 

N (mg/L) 
Nitrate (NO3) as N (mg/L) Nitrite (NO2) as N (mg/L) 

Orthophosphate (PO4) as 

P (mg/L) 
Silica (SiO2) (mg/L) 

Total oxidised nitrogen as 

N (mg/L) 

Un-ionized Ammonia 

(NH3) as N (mg/L) 

Site ID Month B M S B M S B M S B M S B M S B M S B M S 

CF001 2024-07 0.245 0.258 0.284 0.295 0.261 0.199 <0.065 <0.065 <0.065 0.18 0.14 0.17 NA NA NA 0.277 0.215 0.373 0.006 0.008 0.009 

CP001 2024-07 0.244 0.272 0.334 0.357 <0.194 0.215 <0.065 <0.065 <0.065 0.1 0.03 0.07 NA NA NA <0.194 0.231 0.501 0.008 0.009 0.009 

HB007 2024-07 0.269 0.265 0.268 0.224 <0.194 <0.194 <0.065 <0.065 <0.065 0.05 0.09 0.07 NA NA NA 0.241 0.2 <0.194 0.007 0.007 0.009 

HB011 2024-07 0.229 0.262 0.272 <0.194 <0.194 <0.194 <0.065 <0.065 <0.065 0.05 0.03 0.04 NA NA NA <0.194 <0.194 <0.194 0.008 0.009 0.009 

HB012 2024-07 0.225 0.246 0.289 <0.194 <0.194 <0.194 <0.065 <0.065 <0.065 0.03 0.07 0.05 NA NA NA 0.196 <0.194 0.204 0.007 0.008 0.009 

HB013 2024-07 0.264 0.244 0.276 0.244 <0.194 <0.194 <0.065 <0.065 <0.065 0.03 0.14 0.07 NA NA NA 0.26 <0.194 <0.194 0.009 0.006 0.011 

HB014 2024-07 0.226 0.239 0.367 <0.194 <0.194 <0.194 <0.065 <0.065 <0.065 0.19 0.01 0.1 NA NA NA 0.196 <0.194 <0.194 0.007 0.008 0.01 

HB015 2024-07 0.239 0.251 0.275 <0.194 <0.194 <0.194 <0.065 <0.065 <0.065 0.08 0.13 <0.009 NA NA NA <0.194 <0.194 <0.194 0.008 0.008 0.009 

HB016 2024-07 0.275 0.241 0.287 <0.194 <0.194 <0.194 <0.065 <0.065 <0.065 0.06 0.03 0.12 NA NA NA <0.194 <0.194 0.195 0.007 0.008 0.009 

CF001 2024-10 2.84 3.26 2.66 3.46 3.44 3.74 0.140 0.140 0.140 0.020 <0.009 0.040 0.689 0.747 0.610 3.60 3.58 3.88 0.166 0.190 0.192 

CP001 2024-10 3.4 2.84 1.24 3.54 3.58 3.66 0.140 0.140 0.120 <0.009 0.020 <0.009 0.849 0.674 0.608 3.68 3.72 3.78 0.159 0.205 0.072 

HB002 2024-10 2.54 1.6 1.54 3.62 3.68 3.66 0.140 0.120 0.120 <0.009 <0.009 <0.009 0.719 0.770 0.670 3.76 3.80 3.78 0.158 0.099 0.090 

HB004 2024-10 1.62 3.3 1.7 3.70 3.72 3.40 0.120 0.140 0.120 <0.009 <0.009 <0.009 0.888 0.646 0.665 3.82 3.86 3.52 0.076 0.192 0.099 

HB007 2024-10 1.9 2.14 5.42 3.92 3.94 56.5 0.120 0.140 0.160 <0.009 <0.009 <0.009 0.749 0.576 0.603 4.04 4.08 56.6 0.089 0.125 0.316 

HB011 2024-10 3.18 3.52 1.4 4.22 4.62 3.80 0.140 0.360 0.120 <0.009 <0.009 <0.009 0.920 0.871 0.659 4.36 4.98 3.92 0.149 0.165 0.082 

HB012 2024-10 3.16 3.06 3.48 4.24 4.62 4.48 0.140 0.140 0.140 <0.009 <0.009 <0.009 0.903 0.890 0.646 4.38 4.76 4.62 0.148 0.144 0.268 

HB013 2024-10 3.4 3.24 1.3 3.90 3.80 3.16 0.140 0.140 0.120 <0.009 <0.009 <0.009 0.781 0.922 0.614 4.04 3.94 3.28 0.211 0.189 0.076 
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 Ammonium (NH4) as 

N (mg/L) 
Nitrate (NO3) as N (mg/L) Nitrite (NO2) as N (mg/L) 

Orthophosphate (PO4) as 

P (mg/L) 
Silica (SiO2) (mg/L) 

Total oxidised nitrogen as 

N (mg/L) 

Un-ionized Ammonia 

(NH3) as N (mg/L) 

Site ID Month B M S B M S B M S B M S B M S B M S B M S 

HB014 2024-10 1.68 1.6 1.44 5.72 3.34 3.78 0.120 0.320 0.120 <0.009 <0.009 <0.009 0.939 0.768 0.715 5.84 3.66 3.90 0.079 0.093 0.089 

HB015 2024-10 3.12 5.04 3.38 4.38 3.56 3.50 0.140 0.160 0.140 <0.009 0.010 <0.009 0.965 0.839 0.682 4.52 3.72 3.64 0.194 0.313 0.260 

HB016 2024-10 3.62 2.76 3.16 3.80 4.18 3.92 0.140 0.140 0.140 <0.009 <0.009 0.060 0.837 0.680 0.599 3.94 4.32 4.06 0.225 0.171 0.196 

CF001 2025-01 3.78 4.68 4.48 3.82 4.36 4.30 0.100 0.100 0.100 0.220 0.200 0.200 3.33 3.46 3.05 3.92 4.46 4.40 0.189 0.273 0.278 

CP001 2025-01 5.88 5.96 5.38 4.14 10.1 4.14 0.120 0.100 0.120 0.500 0.270 0.140 3.74 3.57 3.99 4.26 10.2 4.26 0.293 0.370 0.268 

HB002 2025-01 3.38 3.76 4.56 4.18 3.30 3.62 0.100 0.100 0.120 0.210 0.240 0.210 4.07 3.26 2.87 4.28 3.40 3.74 0.169 0.188 0.283 

HB004 2025-01 3.92 4.44 4 3.76 4.16 3.30 <0.065 0.120 0.100 0.160 0.230 0.280 3.81 3.87 3.22 3.80 4.28 3.40 0.196 0.222 0.248 

HB007 2025-01 3.34 3.7 2.32 3.66 3.46 3.52 0.100 0.120 0.100 0.250 0.140 0.260 4.10 3.91 3.83 3.76 3.58 3.62 0.167 0.185 0.116 

HB011 2025-01 5.24 3.64 2.4 4.46 3.74 3.78 0.100 0.100 0.100 0.220 0.180 0.450 4.30 3.96 3.85 4.56 3.84 3.88 0.261 0.182 0.120 

HB012 2025-01 4.32 5.98 5.44 5.18 4.22 4.00 0.100 0.100 0.100 0.260 0.200 0.230 4.16 3.96 3.88 5.28 4.32 4.10 0.216 0.298 0.294 

HB013 2025-01 4.68 6.02 5.7 4.06 4.08 4.20 0.100 0.100 0.120 0.430 0.180 0.220 4.40 3.93 3.68 4.16 4.18 4.32 0.219 0.282 0.332 

HB014 2025-01 4.82 7.08 6.46 5.32 3.82 4.42 0.100 0.120 0.120 0.250 0.190 0.200 4.20 3.94 3.79 5.42 3.94 4.54 0.226 0.308 0.281 

HB015 2025-01 7.58 5.84 3.7 4.60 4.10 4.12 0.120 0.100 0.100 0.160 0.210 0.180 4.25 3.98 3.91 4.72 4.20 4.22 0.410 0.340 0.200 

HB016 2025-01 7.62 7.28 8.58 4.08 4.64 4.40 0.120 0.100 0.100 0.190 0.220 0.250 4.07 3.93 3.84 4.20 4.74 4.50 0.357 0.317 0.402 

CF001 2025-04 0.3 0.5 0.52 2.72 4.06 3.62 0.300 0.120 0.120 0.070 0.070 0.010 NA NA NA 3.02 4.18 3.74 0.010 0.016 0.021 

CP001 2025-04 0.32 0.9 0.32 6.42 3.72 3.40 0.120 0.120 0.460 0.100 0.060 0.060 NA NA NA 6.54 3.84 3.86 0.008 0.023 0.010 

HB002 2025-04 2.3 2.7 2.12 32.3 24.6 19.0 0.220 <0.065 <0.065 0.060 <0.009 0.020 NA NA NA 32.5 24.7 19.0 0.094 0.137 0.107 

HB004 2025-04 2.24 2.08 2.16 14.2 11.5 10.3 <0.065 <0.065 0.080 0.030 0.080 0.070 NA NA NA 14.2 11.6 10.4 0.073 0.085 0.088 

HB007 2025-04 4.42 2.54 2.5 8.88 10.2 5.48 <0.065 0.320 <0.065 0.090 0.050 0.060 NA NA NA 8.92 10.5 5.54 0.115 0.066 0.082 

HB011 2025-04 2.72 0.14 0.48 4.76 3.70 3.52 <0.065 <0.065 0.180 0.090 0.060 0.020 NA NA NA 4.82 3.70 3.70 0.071 0.005 0.020 

HB012 2025-04 0.94 0.7 1.26 3.72 3.80 3.86 <0.065 <0.065 <0.065 0.010 0.060 <0.009 NA NA NA 3.72 3.82 3.86 0.031 0.018 0.051 

HB013 2025-04 1.98 0.1 0.5 3.98 3.90 4.08 <0.065 0.100 <0.065 0.060 0.060 0.050 NA NA NA 3.98 4.00 4.08 0.052 <0.005 0.020 

HB014 2025-04 0.68 0.18 0.2 4.00 3.90 3.50 0.260 0.080 <0.065 0.060 0.110 0.020 NA NA NA 4.26 3.98 3.52 0.018 0.005 0.008 

HB015 2025-04 0.58 0.1 0.1 3.74 3.64 3.62 <0.065 <0.065 <0.065 0.010 0.040 0.040 NA NA NA 3.74 3.66 3.62 0.015 <0.005 <0.005 

HB016 2025-04 0.6 0.1 0.38 5.14 3.74 4.38 <0.065 0.640 <0.065 0.070 0.080 0.100 NA NA NA 5.14 4.38 4.38 0.016 <0.005 0.015 
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See §2.2.3.6 in the Monitoring Report for more information about nutrient analyses conducted in this 

monitoring programme. 

 

 
Figure 1. Nitrogen nutrients at the Camps Bay outfall, showing un-ionised ammonia concentrations (top) and 

total ammonia nitrogen (bottom) in mg/L. Grey bars are reference site data from the same date, blue denotes 

concentrations less than 10% different from the reference site value, and pink denotes concentrations more than 

10% greater than the reference site. Four bars per site are for July 2024, October 2024, January 2025, and April 

2025 respectively – where only three bars are present these denote surveys in October 2024, January 2025, and 

April 2025 and where only two are present these are for January 2025 and April 2025. 
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Figure 2. Nitrogen nutrients at the Camps Bay outfall, showing nitrite concentrations (top) and nitrate 

concentrations (bottom) in mg/L. Grey bars are reference site data from the same date, blue denotes 

concentrations less than 10% different from the reference site value, and pink denotes concentrations more than 

10% greater than the reference site. Four bars per site are for July 2024, October 2024, January 2025, and April 

2025 respectively – where only three bars are present these denote surveys in October 2024, January 2025, and 

April 2025 and where only two are present these are for January 2025 and April 2025. 
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Figure 3. Nutrients at the Camps Bay outfall, showing orthophosphate concentrations in mg/L. Grey bars are 

reference site data from the same date, blue denotes concentrations less than 10% different from the reference 

site value, and pink denotes concentrations more than 10% greater than the reference site. Four bars per site 

are for July 2024, October 2024, January 2025, and April 2025 respectively – where only three bars are present 

these denote surveys in October 2024, January 2025, and April 2025 and where only two are present these are 

for January 2025 and April 2025. 
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Figure 4. Nitrogen nutrients at the Green Point outfall, showing un-ionised ammonia concentrations (top) and 

total ammonia nitrogen (bottom) in mg/L. Grey bars are reference site data from the same date, blue denotes 

concentrations less than 10% different from the reference site value, and pink denotes concentrations more than 

10% greater than the reference site. Four bars per site are for July 2024, October 2024, January 2025, and April 

2025 respectively. 
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Figure 5. Nitrogen nutrients at the Green Point outfall, showing nitrite concentrations (top) and nitrate 

concentrations (bottom) in mg/L. Grey bars are reference site data from the same date, blue denotes 

concentrations less than 10% different from the reference site value, and pink denotes concentrations more than 

10% greater than the reference site. Four bars per site are for July 2024, October 2024, January 2025, and April 

2025 respectively. 
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Figure 6. Nutrients at the Green Point outfall, showing orthophosphate concentrations in mg/L. Grey bars are 

reference site data from the same date, blue denotes concentrations less than 10% different from the reference 

site value, and pink denotes concentrations more than 10% greater than the reference site. Four bars per site 

are for July 2024, October 2024, January 2025, and April 2025 respectively. 
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Figure 7. Nitrogen nutrients at the Hout Bay outfall, showing un-ionised ammonia concentrations (top) and total 

ammonia nitrogen (bottom) in mg/L. Grey bars are reference site data from the same date, blue denotes 

concentrations less than 10% different from the reference site value, and pink denotes concentrations more than 

10% greater than the reference site. Four bars per site are for July 2024, October 2024, January 2025, and April 

2025 respectively – where only three bars are present these denote surveys in October 2024, January 2025, and 

April 2025. 
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Figure 8. Nitrogen nutrients at the Hout Bay outfall, showing nitrite concentrations (top) and nitrate concentrations 

(bottom) in mg/L. Grey bars are reference site data from the same date, blue denotes concentrations less than 

10% different from the reference site value, and pink denotes concentrations more than 10% greater than the 

reference site. Four bars per site are for July 2024, October 2024, January 2025, and April 2025 respectively – 

where only three bars are present these denote surveys in October 2024, January 2025, and April 2025 and where 

only two are present these are for January 2025 and April 2025. 
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Figure 9. Nutrients at the Hout Bay outfall, showing orthophosphate concentrations in mg/L. Grey bars are 

reference site data from the same date, blue denotes concentrations less than 10% different from the reference 

site value, and pink denotes concentrations more than 10% greater than the reference site. Four bars per site 

are for July 2024, October 2024, January 2025, and April 2025 respectively – where only three bars are present 

these denote surveys in October 2024, January 2025, and April 2025. 
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Table 19 Metal concentrations in seawater samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Camps Bay marine outfall 

and the Karbonkelberg reference sites between July 2024 and June 2025. 

Site ID Position Month Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

CB001 B 2024-07 0.04 <0.002 <0.003 <0.002 <0.004 0.025 <0.002 NA <0.002 

CB001 M 2024-07 0.059 <0.002 <0.003 <0.002 <0.004 0.013 <0.002 NA <0.002 

CB001 S 2024-07 0.036 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

CB002 B 2024-07 0.096 <0.002 <0.003 <0.002 <0.004 0.019 <0.002 NA <0.002 

CB002 M 2024-07 0.052 0.002 0.007 <0.002 0.023 0.016 <0.002 NA <0.002 

CB002 S 2024-07 0.112 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

CB004 B 2024-07 0.038 <0.002 0.006 <0.002 <0.004 0.018 <0.002 NA <0.002 

CB004 M 2024-07 0.105 <0.002 <0.003 <0.002 <0.004 0.023 <0.002 NA <0.002 

CB004 S 2024-07 0.066 <0.002 <0.003 <0.002 <0.004 0.015 <0.002 NA <0.002 

CB005 B 2024-07 0.128 <0.002 <0.003 <0.002 <0.004 0.021 <0.002 NA <0.002 

CB005 M 2024-07 0.099 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

CB005 S 2024-07 0.077 <0.002 <0.003 <0.002 <0.004 0.014 <0.002 NA <0.002 

CB006 B 2024-07 0.102 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

CB006 M 2024-07 0.082 <0.002 <0.003 <0.002 <0.004 0.017 <0.002 NA <0.002 

CB006 S 2024-07 0.034 <0.002 <0.003 <0.002 <0.004 0.015 <0.002 NA <0.002 

CB007 B 2024-07 0.065 <0.002 <0.003 <0.002 <0.004 0.026 <0.002 NA <0.002 

CB007 M 2024-07 0.13 <0.002 <0.003 <0.002 <0.004 0.008 <0.002 NA <0.002 

CB007 S 2024-07 0.096 <0.002 <0.003 <0.002 <0.004 0.024 <0.002 NA <0.002 

CB008 B 2024-07 0.107 <0.002 <0.003 <0.002 <0.004 0.015 <0.002 NA <0.002 

CB008 M 2024-07 0.104 <0.002 <0.003 <0.002 0.011 0.018 <0.002 NA <0.002 

CB008 S 2024-07 0.072 <0.002 <0.003 <0.002 <0.004 0.009 <0.002 NA <0.002 

CB011 B 2024-07 <0.006 <0.002 <0.003 <0.002 <0.004 0.021 <0.002 NA <0.002 

CB011 M 2024-07 0.109 <0.002 <0.003 <0.002 <0.004 0.014 <0.002 NA <0.002 

CB011 S 2024-07 0.11 <0.002 <0.003 <0.002 <0.004 0.014 <0.002 NA <0.002 

CB016 B 2024-07 0.125 <0.002 0.006 <0.002 <0.004 0.023 <0.002 NA <0.002 

CB016 M 2024-07 0.109 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

CB016 S 2024-07 0.055 <0.002 <0.003 <0.002 <0.004 0.019 <0.002 NA <0.002 

CB017 B 2024-07 0.118 <0.002 <0.003 <0.002 <0.004 0.012 <0.002 NA <0.002 

CB017 M 2024-07 0.072 <0.002 <0.003 <0.002 <0.004 0.019 <0.002 NA <0.002 

CB017 S 2024-07 0.103 <0.002 <0.003 <0.002 <0.004 0.025 <0.002 NA <0.002 

KB001 B 2024-07 0.014 <0.002 <0.003 <0.002 <0.004 0.025 <0.002 NA <0.002 

KB001 M 2024-07 0.057 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

KB001 S 2024-07 0.049 <0.002 <0.003 <0.002 <0.004 0.02 <0.002 NA <0.002 

CB001 B 2024-10 <0.006 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.458 0.012 

CB001 M 2024-10 0.026 0.002 <0.003 <0.002 0.013 <0.005 <0.002 0.392 <0.002 

CB001 S 2024-10 0.015 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.351 <0.002 

CB004 B 2024-10 0.076 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.438 <0.002 

CB004 M 2024-10 0.019 <0.002 <0.003 <0.002 0.012 <0.005 <0.002 0.394 <0.002 

CB004 S 2024-10 0.010 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.339 <0.002 
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Site ID Position Month Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

CB005 B 2024-10 0.014 <0.002 <0.003 <0.002 0.009 <0.005 <0.002 0.398 <0.002 

CB005 M 2024-10 0.033 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.411 <0.002 

CB005 S 2024-10 0.082 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.369 <0.002 

CB006 B 2024-10 0.052 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.522 <0.002 

CB006 M 2024-10 0.077 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.411 <0.002 

CB006 S 2024-10 0.037 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.415 <0.002 

CB007 B 2024-10 0.071 <0.002 <0.003 <0.002 0.017 <0.005 <0.002 0.387 <0.002 

CB007 M 2024-10 0.037 0.002 <0.003 <0.002 0.008 <0.005 <0.002 4.99 <0.002 

CB007 S 2024-10 0.065 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.387 <0.002 

CB008 B 2024-10 0.060 0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.378 <0.002 

CB008 M 2024-10 0.023 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.409 <0.002 

CB008 S 2024-10 0.026 <0.002 <0.003 <0.002 <0.004 0.005 <0.002 0.325 <0.002 

CB011 B 2024-10 0.024 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.384 <0.002 

CB011 M 2024-10 0.006 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.404 <0.002 

CB011 S 2024-10 0.127 0.003 <0.003 <0.002 <0.004 <0.005 <0.002 0.360 <0.002 

CB016 B 2024-10 0.066 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.348 <0.002 

CB016 M 2024-10 0.034 0.003 <0.003 <0.002 <0.004 <0.005 <0.002 0.359 <0.002 

CB016 S 2024-10 0.014 <0.002 <0.003 <0.002 0.015 <0.005 <0.002 0.326 <0.002 

CB017 B 2024-10 0.083 <0.002 <0.003 <0.002 0.010 <0.005 <0.002 0.404 <0.002 

CB017 M 2024-10 0.070 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.355 <0.002 

CB017 S 2024-10 0.010 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.351 <0.002 

KB001 B 2024-10 0.039 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.369 0.004 

KB001 M 2024-10 <0.006 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.386 <0.002 

KB001 S 2024-10 0.058 0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.383 <0.002 

CB001 B 2025-01 0.153 <0.002 <0.003 <0.002 <0.004 0.035 <0.002 1.75 0.048 

CB001 M 2025-01 0.086 <0.002 <0.003 0.021 0.010 1.02 <0.002 1.76 0.069 

CB001 S 2025-01 <0.006 <0.002 <0.003 0.002 0.006 0.014 <0.002 1.55 0.049 

CB002 B 2025-01 0.095 <0.002 <0.003 0.029 <0.004 0.020 <0.002 1.73 0.056 

CB002 M 2025-01 0.095 <0.002 0.004 0.023 <0.004 0.010 <0.002 1.66 0.055 

CB002 S 2025-01 0.043 <0.002 <0.003 <0.002 <0.004 0.012 <0.002 1.56 0.081 

CB004 B 2025-01 0.090 <0.002 <0.003 0.014 0.016 0.035 <0.002 1.76 0.042 

CB004 M 2025-01 0.122 <0.002 <0.003 0.005 <0.004 <0.005 <0.002 1.77 0.030 

CB004 S 2025-01 0.025 <0.002 <0.003 <0.002 <0.004 0.032 <0.002 1.51 0.016 

CB005 B 2025-01 0.112 <0.002 <0.003 <0.002 0.005 0.010 <0.002 1.76 0.020 

CB005 M 2025-01 0.080 <0.002 <0.003 <0.002 0.011 0.041 <0.002 1.72 0.024 

CB005 S 2025-01 0.070 <0.002 0.004 <0.002 <0.004 0.024 <0.002 1.51 0.027 

CB006 B 2025-01 0.093 <0.002 <0.003 0.043 0.005 0.013 <0.002 1.55 0.069 

CB006 M 2025-01 0.041 <0.002 <0.003 0.004 0.033 0.050 <0.002 1.66 0.028 

CB006 S 2025-01 0.075 <0.002 <0.003 0.009 0.007 0.019 <0.002 1.52 0.028 

CB007 B 2025-01 0.156 <0.002 <0.003 <0.002 0.018 0.034 <0.002 1.68 0.052 

CB007 M 2025-01 0.057 <0.002 <0.003 0.004 <0.004 0.041 <0.002 1.70 0.040 

CB007 S 2025-01 0.065 <0.002 <0.003 <0.002 <0.004 0.017 <0.002 1.53 0.059 
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Site ID Position Month Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

CB008 B 2025-01 0.104 <0.002 <0.003 0.006 <0.004 0.012 <0.002 1.67 0.068 

CB008 M 2025-01 0.023 <0.002 <0.003 0.008 0.018 0.018 <0.002 1.70 0.036 

CB008 S 2025-01 0.073 <0.002 <0.003 <0.002 <0.004 0.011 <0.002 1.58 0.030 

CB011 B 2025-01 0.064 <0.002 0.003 <0.002 <0.004 0.020 <0.002 1.84 0.007 

CB011 M 2025-01 0.119 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 1.85 0.036 

CB011 S 2025-01 0.071 <0.002 0.006 0.048 0.010 0.016 <0.002 1.50 0.030 

CB016 B 2025-01 0.110 <0.002 <0.003 0.002 <0.004 0.035 <0.002 1.81 0.048 

CB016 M 2025-01 0.106 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 1.67 0.065 

CB016 S 2025-01 0.088 <0.002 <0.003 0.003 <0.004 0.051 <0.002 1.61 0.050 

CB017 B 2025-01 0.114 <0.002 <0.003 0.002 <0.004 0.019 <0.002 1.64 0.048 

CB017 M 2025-01 0.143 <0.002 <0.003 0.012 <0.004 0.041 <0.002 1.65 0.088 

CB017 S 2025-01 0.106 <0.002 <0.003 0.008 0.008 0.030 <0.002 1.53 0.048 

KB001 B 2025-01 0.069 <0.002 <0.003 0.006 <0.004 0.018 <0.002 2.30 0.023 

KB001 M 2025-01 0.087 <0.002 <0.003 <0.002 0.004 0.019 <0.002 1.59 0.019 

KB001 S 2025-01 0.035 <0.002 <0.003 <0.002 <0.004 0.013 <0.002 1.51 0.013 

CB001 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB001 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB001 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB002 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB002 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB002 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB004 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB004 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB004 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB005 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB005 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB005 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB006 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB006 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB006 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB007 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB007 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB007 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB008 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB008 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB008 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB011 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB011 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB011 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB016 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB016 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB016 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 
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Site ID Position Month Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

CB017 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB017 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CB017 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

KB001 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

KB001 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

KB001 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

 

Table 20 Metal concentrations in seawater samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Green Point marine outfall 

and the Robben Island reference site between July 2024 and June 2025. 

Site ID Position Month 
Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

GP011 B 2024-07 0.063 <0.002 <0.003 <0.002 <0.004 0.027 <0.002 NA <0.002 

GP011 M 2024-07 0.012 <0.002 <0.003 <0.002 <0.004 0.024 <0.002 NA <0.002 

GP011 S 2024-07 0.057 <0.002 <0.003 <0.002 0.03 0.033 <0.002 NA <0.002 

GP012 B 2024-07 0.065 <0.002 <0.003 <0.002 <0.004 0.028 <0.002 NA <0.002 

GP012 M 2024-07 0.094 <0.002 0.003 <0.002 <0.004 0.021 <0.002 NA <0.002 

GP012 S 2024-07 0.071 <0.002 <0.003 <0.002 <0.004 0.021 <0.002 NA <0.002 

GP013 B 2024-07 0.007 <0.002 <0.003 <0.002 <0.004 0.027 <0.002 NA <0.002 

GP013 M 2024-07 0.111 <0.002 <0.003 <0.002 <0.004 0.023 <0.002 NA <0.002 

GP013 S 2024-07 0.072 <0.002 0.012 <0.002 <0.004 0.017 <0.002 NA <0.002 

GP014 B 2024-07 0.063 <0.002 <0.003 <0.002 <0.004 0.026 <0.002 NA <0.002 

GP014 M 2024-07 0.051 <0.002 <0.003 <0.002 <0.004 0.023 <0.002 NA <0.002 

GP014 S 2024-07 0.075 <0.002 <0.003 <0.002 <0.004 0.025 <0.002 NA <0.002 

GP015 B 2024-07 0.103 <0.002 <0.003 <0.002 <0.004 0.023 <0.002 NA <0.002 

GP015 M 2024-07 0.045 <0.002 <0.003 <0.002 <0.004 0.025 <0.002 NA <0.002 

GP015 S 2024-07 0.107 <0.002 <0.003 <0.002 <0.004 0.025 <0.002 NA <0.002 

GP016 B 2024-07 0.119 <0.002 <0.003 <0.002 <0.004 0.025 <0.002 NA <0.002 

GP016 M 2024-07 0.111 <0.002 <0.003 <0.002 <0.004 0.022 <0.002 NA <0.002 

GP016 S 2024-07 0.097 <0.002 <0.003 <0.002 <0.004 0.019 <0.002 NA <0.002 

GP017 B 2024-07 0.087 <0.002 <0.003 <0.002 <0.004 0.028 <0.002 NA <0.002 

GP017 M 2024-07 0.073 <0.002 <0.003 <0.002 <0.004 0.026 <0.002 NA <0.002 

GP017 S 2024-07 0.143 <0.002 0.006 <0.002 <0.004 0.024 <0.002 NA <0.002 

GP018 B 2024-07 0.16 <0.002 <0.003 <0.002 <0.004 0.015 <0.002 NA <0.002 

GP018 M 2024-07 0.127 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

GP018 S 2024-07 0.137 <0.002 <0.003 <0.002 <0.004 0.02 <0.002 NA <0.002 

GP019 B 2024-07 0.108 <0.002 <0.003 <0.002 <0.004 0.02 <0.002 NA <0.002 
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Site ID Position Month 
Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

GP019 M 2024-07 0.075 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

GP019 S 2024-07 0.141 <0.002 <0.003 <0.002 0.018 0.022 <0.002 NA <0.002 

GP043 B 2024-07 <0.006 <0.002 0.017 <0.002 <0.004 0.015 <0.002 NA <0.002 

GP043 M 2024-07 0.092 <0.002 <0.003 <0.002 <0.004 0.021 <0.002 NA <0.002 

GP043 S 2024-07 0.141 <0.002 0.008 <0.002 <0.004 0.017 <0.002 NA <0.002 

RI001 B 2024-07 0.132 <0.002 0.007 <0.002 <0.004 0.013 <0.002 NA <0.002 

RI001 M 2024-07 0.07 <0.002 <0.003 <0.002 <0.004 0.024 <0.002 NA <0.002 

RI001 S 2024-07 0.077 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

GP011 B 2024-10 0.020 <0.002 <0.003 <0.002 0.026 <0.005 <0.002 0.421 <0.002 

GP011 M 2024-10 0.061 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.392 <0.002 

GP011 S 2024-10 0.026 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.385 <0.002 

GP012 B 2024-10 0.073 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.450 <0.002 

GP012 M 2024-10 0.059 <0.002 <0.003 <0.002 0.012 <0.005 <0.002 0.367 <0.002 

GP012 S 2024-10 0.018 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.341 <0.002 

GP013 B 2024-10 0.090 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.461 <0.002 

GP013 M 2024-10 0.097 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.406 0.004 

GP013 S 2024-10 0.046 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.360 <0.002 

GP014 B 2024-10 0.076 0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.415 <0.002 

GP014 M 2024-10 0.098 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.323 <0.002 

GP014 S 2024-10 0.022 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.378 <0.002 

GP015 B 2024-10 0.053 <0.002 <0.003 <0.002 0.024 <0.005 <0.002 0.440 <0.002 

GP015 M 2024-10 0.012 0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.347 <0.002 

GP015 S 2024-10 0.012 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.355 <0.002 

GP016 B 2024-10 0.027 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.500 <0.002 

GP016 M 2024-10 <0.006 0.005 <0.003 <0.002 <0.004 <0.005 <0.002 0.374 <0.002 

GP016 S 2024-10 0.090 0.005 <0.003 <0.002 <0.004 <0.005 <0.002 0.369 <0.002 

GP017 B 2024-10 0.063 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.409 <0.002 

GP017 M 2024-10 0.056 <0.002 <0.003 <0.002 0.020 <0.005 <0.002 0.387 <0.002 

GP017 S 2024-10 0.037 <0.002 <0.003 <0.002 0.005 <0.005 <0.002 0.410 0.002 

GP018 B 2024-10 <0.006 <0.002 <0.003 <0.002 <0.004 0.013 <0.002 0.129 <0.002 

GP018 M 2024-10 0.067 <0.002 <0.003 <0.002 0.017 <0.005 <0.002 0.415 <0.002 

GP018 S 2024-10 0.078 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.381 <0.002 

GP019 B 2024-10 0.058 0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.569 <0.002 

GP019 M 2024-10 0.006 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.375 <0.002 

GP019 S 2024-10 <0.006 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.399 <0.002 

GP043 B 2024-10 <0.006 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.439 <0.002 

GP043 M 2024-10 0.030 <0.002 <0.003 <0.002 0.028 <0.005 <0.002 0.352 <0.002 
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Site ID Position Month 
Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

GP043 S 2024-10 0.085 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.329 <0.002 

RI001 B 2024-10 0.116 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.452 <0.002 

RI001 M 2024-10 0.037 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.359 <0.002 

RI001 S 2024-10 0.069 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.265 <0.002 

GP011 B 2025-01 0.159 <0.002 <0.003 <0.002 0.021 0.022 <0.002 1.70 0.036 

GP011 M 2025-01 0.134 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 1.63 0.019 

GP011 S 2025-01 0.062 <0.002 <0.003 <0.002 0.023 0.022 <0.002 1.57 0.017 

GP012 B 2025-01 0.106 <0.002 <0.003 <0.002 0.020 0.026 <0.002 1.72 0.011 

GP012 M 2025-01 0.048 <0.002 <0.003 0.020 <0.004 0.018 <0.002 1.58 0.026 

GP012 S 2025-01 0.077 <0.002 <0.003 <0.002 <0.004 0.013 <0.002 1.51 0.011 

GP013 B 2025-01 0.029 <0.002 <0.003 <0.002 <0.004 0.012 <0.002 1.48 <0.002 

GP013 M 2025-01 0.045 <0.002 <0.003 <0.002 0.015 0.025 <0.002 1.52 0.053 

GP013 S 2025-01 0.091 <0.002 <0.003 <0.002 <0.004 0.017 <0.002 1.36 0.045 

GP014 B 2025-01 0.080 <0.002 <0.003 0.019 0.026 0.011 <0.002 1.72 0.011 

GP014 M 2025-01 0.045 <0.002 <0.003 <0.002 <0.004 0.015 <0.002 1.61 <0.002 

GP014 S 2025-01 0.034 <0.002 <0.003 0.016 <0.004 0.012 <0.002 1.48 0.004 

GP015 B 2025-01 0.071 <0.002 0.003 <0.002 0.020 0.019 <0.002 1.66 <0.002 

GP015 M 2025-01 0.109 <0.002 <0.003 <0.002 0.023 0.014 <0.002 1.57 0.010 

GP015 S 2025-01 0.068 <0.002 0.012 <0.002 0.026 0.011 <0.002 1.42 0.044 

GP016 B 2025-01 0.102 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 1.74 0.008 

GP016 M 2025-01 0.128 <0.002 <0.003 <0.002 <0.004 0.020 <0.002 1.68 <0.002 

GP016 S 2025-01 0.101 <0.002 <0.003 <0.002 <0.004 0.019 <0.002 1.46 0.004 

GP017 B 2025-01 0.080 <0.002 <0.003 0.002 <0.004 0.016 <0.002 1.68 0.038 

GP017 M 2025-01 0.064 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 1.62 <0.002 

GP017 S 2025-01 0.080 <0.002 <0.003 <0.002 0.015 0.014 <0.002 1.38 0.009 

GP018 B 2025-01 0.111 <0.002 <0.003 0.005 <0.004 0.025 <0.002 1.69 <0.002 

GP018 M 2025-01 0.087 <0.002 <0.003 <0.002 <0.004 0.009 <0.002 1.64 0.023 

GP018 S 2025-01 0.057 <0.002 <0.003 <0.002 <0.004 0.020 <0.002 2.18 0.019 

GP019 B 2025-01 0.106 <0.002 <0.003 <0.002 <0.004 0.016 <0.002 1.68 0.013 

GP019 M 2025-01 0.077 <0.002 <0.003 0.007 0.009 0.023 <0.002 1.61 0.058 

GP019 S 2025-01 0.064 <0.002 <0.003 0.004 0.036 <0.005 <0.002 1.87 <0.002 

GP043 B 2025-01 0.098 <0.002 0.006 <0.002 0.014 0.014 <0.002 1.68 <0.002 

GP043 M 2025-01 0.051 <0.002 <0.003 0.002 <0.004 0.008 <0.002 1.58 <0.002 

GP043 S 2025-01 0.095 <0.002 <0.003 <0.002 <0.004 0.030 <0.002 1.31 0.018 

RI001 B 2025-01 0.051 <0.002 <0.003 <0.002 0.033 0.007 <0.002 1.82 0.008 

RI001 M 2025-01 0.069 <0.002 <0.003 <0.002 0.024 0.015 <0.002 1.40 0.013 

RI001 S 2025-01 0.092 <0.002 <0.003 <0.002 0.004 0.020 <0.002 1.21 0.008 
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Site ID Position Month 
Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

GP011 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP011 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP011 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP012 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP012 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP012 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP013 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP013 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP013 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP014 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP014 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP014 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP015 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP015 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP015 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP016 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP016 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP016 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP017 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP017 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP017 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP018 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP018 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP018 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP019 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP019 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP019 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP043 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP043 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

GP043 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

RI001 B May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

RI001 M May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

RI001 S May 2025 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 
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Table 21 Metal concentrations in seawater samples collected from the bottom (B), middle (M) and surface (S) of the water column around the Hout Bay marine outfall 

and the Crayfish Factory and Chapmans Peak reference sites between July 2024 and June 2025. 

Site ID  Position Month 
Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

CF001 B 2024-07 0.008 <0.002 <0.003 <0.002 <0.004 0.028 <0.002 NA <0.002 

CF001 M 2024-07 0.086 <0.002 <0.003 <0.002 <0.004 0.021 <0.002 NA <0.002 

CF001 S 2024-07 0.079 <0.002 <0.003 <0.002 <0.004 0.026 <0.002 NA <0.002 

CP001 B 2024-07 0.096 <0.002 <0.003 <0.002 <0.004 0.024 <0.002 NA <0.002 

CP001 M 2024-07 <0.006 <0.002 <0.003 <0.002 <0.004 0.021 <0.002 NA <0.002 

CP001 S 2024-07 0.023 <0.002 <0.003 <0.002 <0.004 0.034 <0.002 NA <0.002 

HB007 B 2024-07 0.091 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

HB007 M 2024-07 0.124 <0.002 <0.003 <0.002 <0.004 0.019 <0.002 NA <0.002 

HB007 S 2024-07 0.069 <0.002 <0.003 <0.002 <0.004 0.024 <0.002 NA <0.002 

HB011 B 2024-07 0.117 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

HB011 M 2024-07 0.099 <0.002 <0.003 <0.002 <0.004 0.02 <0.002 NA <0.002 

HB011 S 2024-07 0.125 <0.002 <0.003 <0.002 <0.004 0.021 <0.002 NA <0.002 

HB012 B 2024-07 0.109 <0.002 <0.003 <0.002 <0.004 0.013 <0.002 NA <0.002 

HB012 M 2024-07 0.082 <0.002 <0.003 <0.002 <0.004 0.017 <0.002 NA <0.002 

HB012 S 2024-07 0.111 <0.002 <0.003 <0.002 <0.004 0.018 <0.002 NA <0.002 

HB013 B 2024-07 0.064 <0.002 <0.003 <0.002 <0.004 0.016 <0.002 NA <0.002 

HB013 M 2024-07 0.119 <0.002 <0.003 <0.002 <0.004 0.01 <0.002 NA <0.002 

HB013 S 2024-07 0.059 <0.002 <0.003 <0.002 <0.004 0.023 <0.002 NA <0.002 

HB014 B 2024-07 0.047 <0.002 <0.003 <0.002 <0.004 0.015 <0.002 NA <0.002 

HB014 M 2024-07 0.037 <0.002 <0.003 <0.002 <0.004 0.017 <0.002 NA <0.002 

HB014 S 2024-07 0.093 <0.002 <0.003 <0.002 <0.004 0.016 <0.002 NA <0.002 

HB015 B 2024-07 0.087 <0.002 <0.003 <0.002 <0.004 0.026 <0.002 NA <0.002 

HB015 M 2024-07 0.124 <0.002 <0.003 <0.002 <0.004 0.013 <0.002 NA <0.002 

HB015 S 2024-07 0.077 <0.002 0.003 <0.002 <0.004 0.013 <0.002 NA <0.002 

HB016 B 2024-07 0.057 <0.002 <0.003 <0.002 <0.004 0.016 <0.002 NA <0.002 

HB016 M 2024-07 0.009 <0.002 <0.003 <0.002 <0.004 0.014 <0.002 NA <0.002 

HB016 S 2024-07 0.068 <0.002 <0.003 <0.002 <0.004 0.012 <0.002 NA <0.002 

CF001 B 2024-10 0.027 0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.322 <0.002 

CF001 M 2024-10 0.041 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.349 <0.002 

CF001 S 2024-10 0.028 0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.285 <0.002 

CP001 B 2024-10 0.030 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.397 <0.002 

CP001 M 2024-10 0.076 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.315 <0.002 

CP001 S 2024-10 <0.006 0.002 <0.003 <0.002 0.013 <0.005 <0.002 0.284 <0.002 

HB002 B 2024-10 0.014 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.336 <0.002 
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Site ID  Position Month 
Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

HB002 M 2024-10 0.032 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.360 <0.002 

HB002 S 2024-10 0.017 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.313 <0.002 

HB004 B 2024-10 0.020 0.002 <0.003 <0.002 0.005 <0.005 <0.002 0.415 0.007 

HB004 M 2024-10 0.036 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.302 <0.002 

HB004 S 2024-10 0.059 <0.002 <0.003 <0.002 0.021 <0.005 <0.002 0.311 <0.002 

HB007 B 2024-10 0.085 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.350 <0.002 

HB007 M 2024-10 <0.006 0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.269 <0.002 

HB007 S 2024-10 0.013 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.282 <0.002 

HB011 B 2024-10 0.094 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.430 <0.002 

HB011 M 2024-10 0.090 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.407 <0.002 

HB011 S 2024-10 0.066 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.308 <0.002 

HB012 B 2024-10 0.039 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.422 <0.002 

HB012 M 2024-10 0.100 0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.416 <0.002 

HB012 S 2024-10 0.091 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.302 <0.002 

HB013 B 2024-10 0.051 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.365 <0.002 

HB013 M 2024-10 0.059 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.431 0.760 

HB013 S 2024-10 0.100 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.287 <0.002 

HB014 B 2024-10 <0.006 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.439 <0.002 

HB014 M 2024-10 0.017 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.359 <0.002 

HB014 S 2024-10 <0.006 <0.002 <0.003 <0.002 0.015 <0.005 <0.002 0.334 <0.002 

HB015 B 2024-10 0.096 <0.002 <0.003 <0.002 0.022 <0.005 <0.002 0.451 <0.002 

HB015 M 2024-10 0.051 <0.002 <0.003 <0.002 0.022 <0.005 <0.002 0.392 <0.002 

HB015 S 2024-10 0.044 0.002 <0.003 <0.002 0.010 <0.005 <0.002 0.319 <0.002 

HB016 B 2024-10 0.102 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.391 <0.002 

HB016 M 2024-10 0.103 0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.318 <0.002 

HB016 S 2024-10 0.056 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 0.280 <0.002 

CF001 B 2025-01 0.079 <0.002 <0.003 <0.002 <0.004 0.028 <0.002 1.56 0.007 

CF001 M 2025-01 0.072 <0.002 <0.003 <0.002 0.030 0.010 <0.002 1.62 0.030 

CF001 S 2025-01 0.021 <0.002 0.008 <0.002 <0.004 0.011 <0.002 1.43 0.021 

CP001 B 2025-01 0.069 <0.002 <0.003 0.017 <0.004 0.008 <0.002 1.75 0.025 

CP001 M 2025-01 0.074 <0.002 0.004 <0.002 0.018 0.015 <0.002 1.67 0.032 

CP001 S 2025-01 0.047 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 1.87 <0.002 

HB002 B 2025-01 0.121 <0.002 0.010 0.015 <0.004 0.022 <0.002 1.90 0.051 

HB002 M 2025-01 0.065 <0.002 <0.003 <0.002 0.015 0.028 <0.002 1.53 0.044 

HB002 S 2025-01 0.033 <0.002 <0.003 <0.002 0.011 0.041 <0.002 1.34 0.037 

HB004 B 2025-01 0.118 <0.002 <0.003 <0.002 <0.004 0.022 <0.002 1.78 0.017 

HB004 M 2025-01 0.059 <0.002 <0.003 <0.002 <0.004 0.007 <0.002 1.81 0.031 
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Site ID  Position Month 
Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

HB004 S 2025-01 0.073 <0.002 <0.003 <0.002 <0.004 0.083 <0.002 1.51 <0.002 

HB007 B 2025-01 0.062 <0.002 <0.003 0.014 0.010 0.024 <0.002 1.92 0.055 

HB007 M 2025-01 0.053 <0.002 <0.003 0.022 0.007 0.047 <0.002 1.83 0.077 

HB007 S 2025-01 0.057 <0.002 <0.003 0.028 <0.004 0.013 <0.002 1.79 0.070 

HB011 B 2025-01 0.034 <0.002 <0.003 0.002 <0.004 <0.005 <0.002 2.01 0.064 

HB011 M 2025-01 0.065 <0.002 <0.003 0.003 <0.004 0.035 <0.002 1.85 0.044 

HB011 S 2025-01 0.128 <0.002 <0.003 0.038 <0.004 0.016 <0.002 1.80 0.051 

HB012 B 2025-01 0.062 <0.002 <0.003 0.023 <0.004 0.036 <0.002 1.95 0.071 

HB012 M 2025-01 0.083 <0.002 <0.003 <0.002 <0.004 0.036 <0.002 1.85 0.028 

HB012 S 2025-01 0.104 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 1.81 <0.002 

HB013 B 2025-01 0.099 <0.002 <0.003 <0.002 0.011 0.011 <0.002 2.06 0.034 

HB013 M 2025-01 0.027 <0.002 <0.003 <0.002 0.019 0.007 <0.002 1.84 <0.002 

HB013 S 2025-01 0.076 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 1.72 0.011 

HB014 B 2025-01 0.107 <0.002 <0.003 0.011 0.031 0.019 <0.002 1.96 0.043 

HB014 M 2025-01 <0.006 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 1.84 0.069 

HB014 S 2025-01 0.122 <0.002 <0.003 0.025 0.010 0.029 <0.002 1.77 0.043 

HB015 B 2025-01 0.006 <0.002 <0.003 0.018 <0.004 0.011 <0.002 1.99 0.057 

HB015 M 2025-01 0.045 <0.002 <0.003 <0.002 <0.004 <0.005 <0.002 1.86 0.075 

HB015 S 2025-01 0.115 <0.002 <0.003 0.007 <0.004 0.025 <0.002 1.83 0.047 

HB016 B 2025-01 0.080 <0.002 <0.003 0.030 <0.004 0.019 <0.002 1.90 0.057 

HB016 M 2025-01 0.104 <0.002 <0.003 <0.002 0.012 0.017 <0.002 1.84 0.006 

HB016 S 2025-01 0.100 <0.002 <0.003 <0.002 <0.004 0.042 <0.002 1.80 0.022 

CF001 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CF001 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CF001 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CP001 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CP001 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

CP001 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB002 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB002 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB002 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB004 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB004 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 0.037 

HB004 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB007 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB007 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB007 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 0.05 
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Site ID  Position Month 
Arsenic (As) 

(mg/L) 

Cadmium (Cd) 

(mg/L) 

Chromium (Cr) 

(mg/L) 

Copper (Cu) 

(mg/L) 

Lead (Pb) 

(mg/L) 

Mercury (Hg) 

(mg/L) 

Nickel (Ni) 

(mg/L) 

Silicon (Si) 

(mg/L) 

Zinc (Zn) 

(mg/L) 

HB011 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB011 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB011 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB012 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB012 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB012 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB013 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB013 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB013 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB014 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB014 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB014 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB015 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB015 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB015 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB016 B 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB016 M 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 

HB016 S 2025-05 <0.025 <0.005 <0.015 <0.07 <0.05 <0.01 <0.02 <1 <0.03 
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Figure 10 Results of a split-sampling trial to determine the reliability of analysis for metal concentrations in 

seawater from different analytical laboratories. Five samples collected on 19 February 2025 from the Green Point 

marine outfall were split and sent to four different analytical laboratories. The letters D and T in square brackets 

denote labs that filtered the seawater before testing to determine the concentration of dissolved metals (D) as 

compared to total metals (T) in the seawater sample. Lab 4 was the lab contracted by Infinity Environmental for 

the analysis of seawater metal concentrations in the marine outfall monitoring programme.  

Table 22 Analytical laboratories included in the split sampling trial. Shown below are the method(s) implemented 

by each laboratory as well as the limit of detection of each laboratory for Mercury and Arsenic. 

Laboratory Method Limit of detection 

Lab 1 ICP-OES 0.0025 mg/L 

Lab 2 ICP-OES 0.010 mg/L 

Lab 3 ICP-MS 0.005 mg/L 

Lab 4 (Contracted) ICP-OES 0.006 mg/L 
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Water Quality Compliance Data 

 

Figure 0-11 Annual mean values for five of the parameters required to be monitored by the Coastal Waters 

Discharge Permits for marine outfalls in Cape Town. Values are shown for sites on the edge of the mixing zone, 

as well as reference sites, for the Camps Bay marine outfall. The median is used for pH, while the mean is used 

for all other parameters. 
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Figure 0-12 Annual median values for five of the parameters required to be monitored by the Coastal Waters 

Discharge Permits for marine outfalls in Cape Town. Values are shown for sites on the edge of the mixing zone, 

as well as reference sites, for the Camps Bay marine outfall. The median is used for pH, while the mean is used 

for all other parameters. 
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Figure 0-13 Annual mean values for five of the parameters required to be monitored by the Coastal Waters 

Discharge Permits for marine outfalls in Cape Town. Values are shown for sites on the edge of the mixing zone, 

as well as reference sites, for the Green Point marine outfall. The median is used for pH, while the mean is used 

for all other parameters. 
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Figure 0-14 Annual median values for five of the parameters required to be monitored by the Coastal Waters 

Discharge Permits for marine outfalls in Cape Town. Values are shown for sites on the edge of the mixing zone, 

as well as reference sites, for the Green Point marine outfall. The median is used for pH, while the mean is used 

for all other parameters. 
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Figure 0-15 Annual mean values for five of the parameters required to be monitored by the Coastal Waters 

Discharge Permits for marine outfalls in Cape Town. Values are shown for sites on the edge of the mixing zone, 

as well as reference sites, for the Hout Bay marine outfall. The median is used for pH, while the mean is used for 

all other parameters. 
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Figure 0-16 Annual median values for five of the parameters required to be monitored by the Coastal Waters 

Discharge Permits for marine outfalls in Cape Town. Values are shown for sites on the edge of the mixing zone, 

as well as reference sites, for the Hout Bay marine outfall. The median is used for pH, while the mean is used for 

all other parameters. 
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Table 1 Microplastic counts per L of seawater, sampled at the bottom (B), middle (M) and surface (S) of the water column near the Camps Bay marine outfall and the 

Karbonkelberg reference site. Counts shown are raw counts for September 2024 but adjusted for contamination for December 2024 and March 2025. 

 50 µm 100 µm 500 µm 1000 µm 

Month Site ID Position Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules 

Sept 2024 CB004 B 23.0 5.0 13.0 0.0 42.0 5.0 18.0 0.0 57.0 0.0 14.0 0 8.0 4.0 6.0 0 

Sept 2024 CB004 M 115.0 12.0 48.0 0.0 38.0 9.0 18.0 3.0 15.0 11.0 5.0 0 137.0 2.0 8.0 0 

Sept 2024 CB004 S 65.0 9.0 33.0 0.0 31.0 10.0 9.0 0.0 8.0 3.0 5.0 0 5.0 2.0 3.0 0 

Sept 2024 CB005 B 96.0 1.0 6.0 0.0 140.0 4.0 20.0 0.0 43.0 10.0 2.0 0 64.0 0.0 4.0 0 

Sept 2024 CB005 M 107.0 6.0 24.0 0.0 62.0 15.0 29.0 0.0 8.0 2.0 4.0 0 16.0 0.0 2.0 0 

Sept 2024 CB005 S 114.0 15.0 33.0 0.0 22.0 6.0 8.0 0.0 0.0 1.0 3.0 0 0.0 0.0 0.0 0 

Sept 2024 CB006 B 55.0 16.0 28.0 0.0 54.0 16.0 14.0 1.0 2.0 2.0 3.0 0 9.0 2.0 2.0 0 

Sept 2024 CB006 M 48.0 18.0 26.0 6.0 36.0 4.0 11.0 0.0 9.0 1.0 1.0 0 0.0 0.0 0.0 0 

Sept 2024 CB006 S 180.0 3.0 22.0 0.0 80.0 6.0 18.0 1.0 46.0 0.0 2.0 0 0.0 0.0 0.0 0 

Sept 2024 CB007 B 249.0 8.0 46.0 1.0 197.0 9.0 30.0 0.0 28.0 0.0 3.0 0 0.0 0.0 0.0 0 

Sept 2024 CB007 M 127.0 3.0 41.0 0.0 76.0 0.0 11.0 0.0 11.0 2.0 4.0 0 18.0 4.0 2.0 0 

Sept 2024 CB007 S 80.0 0.0 3.0 0.0 125.0 0.0 6.0 0.0 18.0 1.0 9.0 0 3425.0 51.0 285.0 0 

Sept 2024 KB001 B 135.0 0.0 5.0 2.0 144.0 3.0 2.0 1.0 335.0 7.0 5.0 0 38.0 0.0 11.0 0 

Sept 2024 KB001 M 129.0 0.0 26.0 0.0 76.0 2.0 13.0 0.0 137.0 0.0 0.0 0 0.0 0.0 1.0 0 

Sept 2024 KB001 S 98.0 12.0 25.0 0.0 56.0 16.0 27.0 11.0 19.0 0.0 0.0 0 26.0 0.0 0.0 0 

Dec 2024 CB004 B 0.0 1.2 0.0 0.0 4.0 3.2 0.0 0.0 1.0 1.2 3.5 0 0.0 0.0 0.0 0 

Dec 2024 CB004 M 14.0 1.2 3.5 0.0 26.0 2.2 3.5 0.0 21.0 0.2 0.0 0 0.0 0.0 2.5 0 

Dec 2024 CB004 S 133.0 4.2 10.5 0.0 71.0 2.2 10.5 0.0 0.0 0.0 0.0 0 63.0 4.2 15.5 0 

Dec 2024 CB005 B 5.0 0.0 4.5 0.0 10.0 0.0 3.5 0.0 0.0 0.0 0.5 0 0.0 0.0 0.0 0 

Dec 2024 CB005 M 112.0 8.2 10.5 0.0 50.0 10.2 19.5 0.0 89.0 3.2 6.5 0 15.0 4.2 6.5 0 

Dec 2024 CB005 S 6.0 1.2 5.5 0.0 0.0 2.2 2.5 1.0 0.0 0.0 1.5 0 0.0 0.0 0.0 0 

Dec 2024 CB006 B 36.0 0.0 1.5 0.0 19.0 14.2 0.5 0.0 20.0 8.2 0.0 0 0.0 0.0 0.0 0 

Dec 2024 CB006 M 25.0 1.2 9.5 0.0 2.0 2.2 3.5 1.0 0.0 1.2 0.0 0 - - - - 

Dec 2024 CB006 S 206.0 2.2 8.5 0.0 408.0 0.0 6.5 0.0 108.0 0.0 2.5 0 13.0 0.0 0.0 0 

Dec 2024 CB007 B 52.0 1.2 5.5 1.0 0.0 0.0 0.5 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 CB007 M 40.0 5.2 21.5 0.0 26.0 14.2 6.5 0.0 5.0 1.2 5.5 0 0.0 0.0 0.0 0 

Dec 2024 CB007 S 0.0 1.2 1.5 1.0 0.0 1.2 4.5 0.0 16.0 0.2 0.0 0 0.0 0.0 0.0 0 

Dec 2024 KB001 B 24.0 8.2 11.5 0.0 0.0 1.2 6.5 0.0 0.0 1.2 2.5 0 0.0 0.0 0.0 0 

Dec 2024 KB001 M 43.0 3.2 15.5 3.0 16.0 1.2 1.5 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 KB001 S 48.0 2.2 6.5 0.0 11.0 2.2 5.5 0.0 3.0 0.0 0.0 0 0.0 0.0 0.5 0 

Mar 2025 CB004 B 33.9 0.4 10.1 0.0 28.9 1.4 8.1 0.0 35.9 8.4 1.1 0 0.0 1.4 2.1 0 

Mar 2025 CB004 M 2.9 0.0 2.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 CB004 S 30.9 2.4 3.1 0.0 0.0 0.4 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.1 0 

Mar 2025 CB005 B 37.9 1.4 0.0 0.0 19.9 1.4 0.1 0.0 5.9 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 CB005 M 24.9 0.4 0.0 0.0 1.9 4.4 0.0 0.0 91.9 3.4 4.1 0 11.9 0.0 0.0 0 

Mar 2025 CB005 S 27.9 4.4 13.1 1.6 19.9 7.4 1.1 0.0 53.9 2.4 0.0 0 11.9 0.0 0.1 0 

Mar 2025 CB006 B 7.9 1.4 3.1 0.0 10.9 0.4 5.1 0.0 0.9 0.4 1.1 0 0.0 0.0 0.1 0 

Mar 2025 CB006 M 10.9 0.4 5.1 0.0 46.9 0.0 4.1 0.0 37.9 0.0 2.1 0 0.0 0.0 1.1 0 

Mar 2025 CB006 S 25.9 3.4 0.0 0.0 16.9 1.4 0.0 0.0 10.9 1.4 0.0 0 0.9 0.0 0.0 0 
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 50 µm 100 µm 500 µm 1000 µm 

Month Site ID Position Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules 

Mar 2025 CB007 B 10.9 0.4 2.1 0.6 8.9 0.0 0.1 0.0 0.0 2.4 1.1 0 0.0 0.0 0.1 0 

Mar 2025 CB007 M 54.9 1.4 8.1 0.0 7.9 5.4 3.1 0.0 24.9 9.4 1.1 0 5.9 0.0 1.1 0 

Mar 2025 CB007 S 40.9 0.0 0.0 0.0 2.9 1.4 0.1 0.0 17.9 0.4 0.0 0 4.9 1.4 0.0 0 

Mar 2025 KB001 B 33.9 1.4 3.1 0.0 0.0 1.4 1.1 0.0 3.9 0.0 0.1 0 0.0 0.4 0.1 0 

Mar 2025 KB001 M 0.0 0.0 0.0 0.0 0.0 0.4 0.1 0.0 0.0 0.0 1.1 0 0.0 0.0 1.1 0 

Mar 2025 KB001 S 6.9 3.4 6.1 0.0 0.0 0.0 6.1 0.0 0.0 0.0 0.0 0 0.0 0.0 0.1 0 

Jun 2025 CB004 B 15.5 0.0 1.5 0.0 16.5 0.8 8.5 0.0 7.5 0.0 0.5 0 1.5 0.0 0.0 0 

Jun 2025 CB004 M 3.5 0.0 0.0 0.0 134.5 2.8 1.5 0.0 0.0 0.0 0.0 0 3.5 0.0 0.0 0 

Jun 2025 CB004 S 773.5 8.8 7.5 0.0 2737.5 5.8 0.0 0.0 16.5 0.0 7.5 0 0.0 0.0 0.0 0 

Jun 2025 CB005 B 116.5 4.8 0.0 0.0 74.5 6.8 0.0 9.2 15.5 2.8 9.5 0 0.0 0.0 17.5 0 

Jun 2025 CB005 M 10.5 0.0 0.0 0.0 3.5 0.0 6.5 0.0 19.5 0.0 0.5 0 0.0 0.0 3.5 0 

Jun 2025 CB005 S 9.5 0.0 0.0 0.0 8.5 0.0 0.0 0.0 1.5 0.0 3.5 0 0.0 0.0 1.5 0 

Jun 2025 CB006 B 6.5 0.8 0.0 0.0 22.5 0.0 0.5 0.0 2.5 2.8 3.5 0 0.0 0.0 0.5 0 

Jun 2025 CB006 M 9.5 0.0 1.5 0.0 20.5 0.0 0.0 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 CB006 S 24.5 0.0 1.5 0.0 81.5 2.8 1.5 0.0 42.5 0.8 0.5 0 12.5 0.0 0.0 0 

Jun 2025 CB007 B 17.5 0.0 1.5 0.0 1.5 0.0 3.5 0.0 12.5 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 CB007 M 19.5 0.0 3.5 0.0 5.5 2.8 6.5 0.0 4.5 0.0 0.5 0 0.0 0.0 0.0 0 

Jun 2025 CB007 S 4.5 0.0 0.0 0.0 50.5 0.0 0.0 0.0 47.5 0.0 1.5 0 6.5 0.0 0.0 0 

Jun 2025 KB001 B 18.5 0.0 3.5 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 KB001 M 46.5 2.8 5.5 0.0 19.5 0.8 3.5 0.0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 KB001 S 22.5 0.0 0.5 0.0 83.5 0.0 0.5 0.0 61.5 0.0 0.0 0 7.5 0.0 0.0 0 

 

Table 2 Microplastic counts per L of seawater, sampled at the bottom (B), middle (M) and surface (S) of the water column near the Green Point marine outfall and the 

Robben Island reference site. Counts shown are raw counts for September 2024 but adjusted for contamination for December 2024 and March 2025. 

 50 µm 100 µm 500 µm 1000 µm 

Month Site ID Position Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules 

Sept 2024 GP004 B 24.0 0.0 5.0 0 12.0 1.0 4.0 0 41.0 1.0 0.0 0 12.0 0.0 3.0 0 

Sept 2024 GP004 M 58.0 8.0 24.0 2 32.0 46.0 12.0 0 18.0 4.0 5.0 0 0.0 0.0 0.0 0 

Sept 2024 GP004 S 53.0 0.0 5.0 2 37.0 0.0 3.0 0 117.0 0.0 2.0 0 17.0 0.0 0.0 0 

Sept 2024 GP011 B 29.0 15.0 23.0 2 27.0 10.0 14.0 12 47.0 7.0 9.0 0 18.0 0.0 2.0 0 

Sept 2024 GP011 M 33.0 0.0 2.0 1 46.0 3.0 5.0 0 29.0 1.0 17.0 0 10.0 0.0 2.0 0 

Sept 2024 GP011 S 64.0 2.0 18.0 0 10.0 0.0 0.0 0 16.0 0.0 3.0 0 5.0 1.0 0.0 0 

Sept 2024 GP012 B 67.0 0.0 22.0 2 143.0 2.0 22.0 0 7.0 0.0 1.0 0 3.0 0.0 0.0 0 

Sept 2024 GP012 M 22.0 0.0 21.0 0 56.0 0.0 5.0 0 9.0 2.0 2.0 0 9.0 1.0 5.0 0 

Sept 2024 GP012 S 49.0 1.0 11.0 0 15.0 3.0 11.0 3 10.0 0.0 4.0 1 12.0 0.0 10.0 0 

Sept 2024 GP013 B 30.0 0.0 0.0 0 5.0 11.0 1.0 0 159.0 36.0 2.0 0 0.0 0.0 0.0 0 

Sept 2024 GP013 M 38.0 2.0 8.0 0 94.0 6.0 9.0 0 8.0 0.0 1.0 0 13.0 0.0 5.0 0 

Sept 2024 GP013 S 128.0 8.0 21.0 0 22.0 8.0 13.0 9 3.0 0.0 1.0 0 11.0 0.0 5.0 0 

Sept 2024 GP014 B 83.0 1.0 5.0 0 164.0 0.0 7.0 1 71.0 2.0 3.0 0 64.0 0.0 4.0 0 

Sept 2024 GP014 M 89.0 6.0 18.0 1 163.0 5.0 13.0 0 69.0 6.0 11.0 0 219.0 0.0 27.0 0 
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 50 µm 100 µm 500 µm 1000 µm 

Month Site ID Position Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules 

Sept 2024 GP014 S 141.0 0.0 4.0 1 97.0 0.0 1.0 0 50.0 0.0 3.0 0 18.0 0.0 4.0 0 

Sept 2024 GP018 B 37.0 0.0 8.0 0 65.0 0.0 14.0 0 14.0 0.0 2.0 0 19.0 1.0 6.0 0 

Sept 2024 GP018 M 94.0 0.0 9.0 0 37.0 0.0 8.0 0 6.0 0.0 2.0 0 14.0 0.0 3.0 0 

Sept 2024 GP018 S 325.0 4.0 13.0 0 188.0 2.0 6.0 0 63.0 2.0 1.0 0 14.0 0.0 0.0 0 

Sept 2024 GP019 B 5.0 0.0 20.0 0 65.0 5.0 16.0 0 26.0 0.0 2.0 0 11.0 1.0 4.0 0 

Sept 2024 GP019 M 48.0 2.0 8.0 0 100.0 2.0 14.0 0 14.0 0.0 4.0 0 20.0 2.0 4.0 0 

Sept 2024 GP019 S 80.0 0.0 14.0 0 110.0 0.0 5.0 0 22.0 4.0 3.0 0 23.0 0.0 0.0 0 

Sept 2024 RI001 B 71.0 13.0 11.0 8 58.0 8.0 10.0 6 38.0 3.0 4.0 0 35.0 0.0 4.0 0 

Sept 2024 RI001 M 211.0 2.0 16.0 0 203.0 1.0 8.0 0 125.0 0.0 12.0 0 55.0 0.0 1.0 0 

Sept 2024 RI001 S 152.0 2.0 23.0 3 16.0 0.0 21.0 4 8.0 0.0 4.0 0 8.0 2.0 7.0 0 

Dec 2024 GP011 B 105.0 3.5 0.0 0 50.0 0.0 0.0 0 1.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 GP011 M 23.0 0.5 0.5 0 35.0 0.5 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 GP011 S 0.0 0.0 0.0 0 329.0 0.5 5.5 2 146.0 1.5 10.5 0 0.0 0.0 0.0 0 

Dec 2024 GP012 B 0.0 3.5 7.5 0 285.0 46.5 45.5 2 0.0 3.5 0.0 0 0.0 0.0 0.0 0 

Dec 2024 GP012 M 3.0 0.0 0.0 0 2.0 2.5 1.5 0 0.0 0.0 0.0 0 0.0 0.5 0.0 0 

Dec 2024 GP012 S 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 GP013 B 133.0 3.5 0.5 0 182.0 3.5 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 GP013 M 10.0 0.0 0.0 0 169.0 4.5 0.5 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 GP013 S 23.0 0.0 11.5 0 40.0 3.5 0.0 1 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 GP014 B 270.0 0.0 0.0 0 227.0 2.5 1.5 0 0.0 5.5 0.0 0 0.0 0.0 0.0 0 

Dec 2024 GP014 M 15.0 0.5 0.0 0 96.0 3.5 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 GP014 S 11.0 0.0 0.0 0 0.0 0.5 0.0 0 0.0 1.5 0.0 1 0.0 0.0 0.0 0 

Dec 2024 GP018 B 0.0 0.5 0.0 0 0.0 0.5 0.0 0 0.0 0.0 0.0 0 - - - - 

Dec 2024 GP018 M 16.0 0.5 0.0 0 31.0 1.5 0.0 0 31.0 2.5 1.5 0 0.0 2.5 0.0 0 

Dec 2024 GP018 S 34.0 7.5 12.5 3 0.0 1.5 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 RI001 M 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.5 0.5 0 0.0 0.0 0.0 0 

Dec 2024 RI001 S 59.0 0.5 1.5 0 5.0 0.5 0.0 0 0.0 0.0 0.0 0 0.0 0.5 0.0 0 

Mar 2025 GP004 B 24.6 0.6 1.8 0 26.6 0.6 2.8 0 7.6 6.6 0.0 0 0.6 0.0 0.0 0 

Mar 2025 GP004 M 11.6 0.0 2.8 0 0.0 0.6 2.8 0 0.0 0.0 0.8 0 0.0 0.0 0.0 0 

Mar 2025 GP004 S 27.6 0.0 4.8 0 1.6 0.0 2.8 0 5.6 0.0 0.8 0 0.0 0.0 0.0 0 

Mar 2025 GP011 B 2.6 0.6 0.0 0 112.6 1.6 4.8 0 8.6 0.6 0.0 0 0.0 0.0 0.0 0 

Mar 2025 GP011 M 27.6 0.0 0.8 0 9.6 0.6 1.8 0 20.6 0.6 0.0 0 0.0 0.0 0.0 0 

Mar 2025 GP011 S 28.6 1.6 4.8 0 109.6 1.6 0.0 0 3.6 0.6 1.8 0 0.0 0.0 0.0 0 

Mar 2025 GP012 B 5.6 0.0 2.8 0 1.6 1.6 0.0 0 0.0 0.6 0.0 0 0.0 0.0 0.0 0 

Mar 2025 GP012 M 24.6 0.0 9.8 0 0.0 0.0 3.8 0 0.0 0.0 0.0 0 1.6 0.0 0.8 0 

Mar 2025 GP012 S 25.6 0.0 1.8 0 12.6 0.0 0.8 0 19.6 3.6 0.0 0 0.0 0.0 1.8 0 

Mar 2025 GP013 B 11.6 3.6 0.8 0 31.6 2.6 4.8 0 0.0 0.6 0.0 0 7.6 0.0 0.0 0 

Mar 2025 GP013 M 154.6 0.0 14.8 2 108.6 5.6 0.8 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 GP013 S 17.6 0.0 1.8 0 0.0 1.6 0.0 0 7.6 1.6 0.0 0 0.0 3.6 0.0 0 

Mar 2025 GP014 B 10.6 0.0 2.8 0 13.6 3.6 0.0 0 30.6 1.6 0.0 0 3.6 0.0 0.0 0 

Mar 2025 GP014 M 1735.6 1.6 5.8 0 7985.6 0.0 0.8 0 2785.6 0.6 2.8 0 335.6 5.6 0.0 0 

Mar 2025 GP014 S 23.6 1.6 0.0 0 26.6 3.6 0.0 0 13.6 0.0 0.0 0 0.0 0.0 0.0 0 
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 50 µm 100 µm 500 µm 1000 µm 

Month Site ID Position Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules 

Mar 2025 GP018 B 23.6 0.0 0.0 0 4.6 6.6 0.0 0 20.6 1.6 0.0 0 5.6 0.0 0.0 0 

Mar 2025 GP018 M 16.6 0.6 0.0 0 27.6 2.6 3.8 0 14.6 0.0 1.8 0 37.6 0.0 0.0 0 

Mar 2025 GP018 S 13.6 0.0 0.8 0 14.6 0.0 1.8 0 285.6 1.6 0.0 0 0.0 0.0 0.8 0 

Mar 2025 GP019 B 32.6 0.0 1.8 0 6.6 0.0 3.8 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 GP019 M 7.6 0.0 0.0 0 3.6 0.0 0.0 0 5.6 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 GP019 S 49.6 0.0 0.8 0 0.0 0.0 0.0 0 0.0 0.0 0.8 0 0.0 0.0 0.0 0 

Mar 2025 RI001 B 6.6 0.0 0.8 0 0.0 3.6 0.8 0 8.6 0.0 2.8 0 0.0 0.0 0.8 0 

Mar 2025 RI001 M 30.6 0.0 1.8 0 11.6 0.6 0.8 0 2.6 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 RI001 S 10.6 0.0 0.0 0 1.6 0.6 0.0 0 4.6 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 GP004 B 114.2 4.0 6.0 0 64.2 5.0 10.0 0 7.2 4.0 4.0 0 7.2 1.0 2.0 0 

Jun 2025 GP004 M 32.2 4.0 0.0 0 47.2 5.0 10.0 0 22.2 4.0 0.0 0 0.0 1.0 0.0 0 

Jun 2025 GP004 S 16.2 0.0 1.0 0 54.2 7.0 12.0 0 8.2 0.0 0.0 0 5.2 0.0 1.0 0 

Jun 2025 GP011 B 60.2 0.0 0.0 0 38.2 0.0 2.0 0 10.2 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 GP011 M 46.2 1.0 3.0 0 36.2 0.0 0.0 0 23.2 0.0 1.0 0 0.0 0.0 0.0 0 

Jun 2025 GP011 S 50.2 1.0 5.0 0 32.2 1.0 14.0 0 7.2 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 GP012 B 197.2 0.0 3.0 0 134.2 0.0 6.0 0 28.2 0.0 0.0 0 5.2 0.0 0.0 0 

Jun 2025 GP012 M 71.2 0.0 3.0 0 84.2 2.0 6.0 0 3.2 0.0 2.0 0 0.2 0.0 0.0 0 

Jun 2025 GP012 S 114.2 1.0 4.0 1 79.2 0.0 2.0 0 9.2 1.0 2.0 0 0.0 0.0 1.0 0 

Jun 2025 GP013 B 149.2 0.0 0.0 0 127.2 0.0 2.0 0 18.2 0.0 0.0 0 0.0 0.0 1.0 0 

Jun 2025 GP013 M 69.2 2.0 4.0 1 77.2 3.0 3.0 0 4.2 2.0 2.0 0 0.0 0.0 0.0 0 

Jun 2025 GP013 S 36.2 1.0 3.0 0 79.2 0.0 13.0 0 20.2 0.0 0.0 0 993.2 0.0 1.0 0 

Jun 2025 GP014 B 277.2 0.0 0.0 0 45.2 1.0 2.0 0 9.2 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 GP014 M 277.2 5.0 1.0 0 45.2 0.0 4.0 0 9.2 2.0 3.0 0 0.0 0.0 2.0 0 

Jun 2025 GP014 S 0.0 0.0 84.0 0 0.0 0.0 108.0 0 0.0 0.0 8.0 0 0.0 0.0 0.0 0 

Jun 2025 GP018 B 74.2 7.0 0.0 0 38.2 9.0 0.0 0 26.2 12.0 0.0 0 0.2 0.0 0.0 0 

Jun 2025 GP018 M 31.2 0.0 0.0 0 30.2 0.0 0.0 0 9.2 0.0 1.0 0 9.2 0.0 0.0 0 

Jun 2025 GP018 S 34.2 0.0 4.0 0 35.2 0.0 0.0 0 7.2 0.0 3.0 0 0.2 0.0 0.0 0 

Jun 2025 GP019 B 49.2 0.0 1.0 0 39.2 0.0 0.0 0 15.2 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 GP019 M 105.2 2.0 4.0 0 49.2 0.0 3.0 0 0.2 1.0 2.0 0 0.0 0.0 1.0 0 

Jun 2025 GP019 S 65.2 0.0 0.0 0 66.2 0.0 0.0 0 0.2 0.0 1.0 0 0.0 0.0 0.0 0 

Jun 2025 RI001 B 21.2 0.0 6.0 0 30.2 1.0 7.0 0 8.2 1.0 1.0 0 0.0 0.0 0.0 0 

Jun 2025 RI001 M 127.2 1.0 3.0 0 47.2 0.0 0.0 0 5.2 0.0 2.0 0 0.0 0.0 0.0 0 

Jun 2025 RI001 S 36.2 0.0 6.0 0 75.2 0.0 2.0 0 4.2 1.0 2.0 0 0.0 0.0 0.0 0 

 

Table 3 Microplastic counts per L of seawater, sampled at the bottom (B), middle (M) and surface (S) of the water column near the Hout Bay marine outfall and the 

Crayfish Factory and Chapmans Peak reference sites. Counts shown are raw counts for September 2024 but adjusted for contamination for December 2024 and March 

2025. 

 
50 µm 100 µm 500 µm 1000 µm 

Month Site ID Position Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules 

Sept 2024 CF001 B 102.0 0.0 3.0 0 33.0 3.0 0.0 0 - - - - 85.0 0.0 4.0 0 
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50 µm 100 µm 500 µm 1000 µm 

Month Site ID Position Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules 

Sept 2024 CF001 M 419.0 0.0 4.0 0 9.0 22.0 14.0 0 - - - - 1.0 0.0 0.0 0 

Sept 2024 CF001 S 25.0 0.0 2.0 0 31.0 1.0 7.0 0 - - - - 12.0 0.0 4.0 0 

Sept 2024 CP001 B 57.0 0.0 3.0 0 20.0 2.0 6.0 0 - - - - 5.0 0.0 0.0 0 

Sept 2024 CP001 M 34.0 0.0 4.0 0 32.0 6.0 7.0 0 - - - - 28.0 0.0 1.0 0 

Sept 2024 CP001 S 44.0 0.0 0.0 0 20.0 16.0 35.0 0 - - - - 0.0 0.0 0.0 0 

Sept 2024 HB005 B 85.0 2.0 7.0 0 108.0 5.0 15.0 0 - - - - 0.0 0.0 0.0 0 

Sept 2024 HB005 M 101.0 0.0 5.0 0 52.0 0.0 9.0 0 23.0 0.0 4.0 0 3.0 0.0 0.0 0 

Sept 2024 HB005 S 40.0 0.0 6.0 0 22.0 0.0 4.0 0 9.0 0.0 1.0 0 4.0 0.0 1.0 0 

Sept 2024 HB012 B 228.0 9.0 39.0 2 155.0 6.0 18.0 2 37.0 0.0 9.0 0 17.0 1.0 3.0 0 

Sept 2024 HB012 M 47.0 0.0 6.0 0 35.0 0.0 6.0 0 67.0 0.0 3.0 0 4.0 0.0 3.0 0 

Sept 2024 HB012 S 165.0 1.0 16.0 0 21.0 1.0 7.0 0 31.0 0.0 3.0 0 8.0 0.0 1.0 0 

Sept 2024 HB013 B 149.0 0.0 28.0 0 451.0 10.0 42.0 6 - - - - 12.0 2.0 4.0 0 

Sept 2024 HB013 M 31.0 0.0 2.0 0 34.0 1.0 4.0 0 - - - - 4.0 0.0 2.0 0 

Sept 2024 HB013 S 66.0 4.0 6.0 3 71.0 0.0 3.0 0 - - - - 0.0 0.0 0.0 0 

Sept 2024 HB015 B 69.0 0.0 5.0 0 33.0 1.0 8.0 0 16.0 0.0 3.0 0 2.0 0.0 4.0 0 

Sept 2024 HB015 M 65.0 0.0 7.0 0 82.0 0.0 6.0 0 33.0 0.0 4.0 0 35.0 0.0 3.0 0 

Sept 2024 HB015 S 42.0 0.0 8.0 0 20.0 0.0 6.0 0 1.0 0.0 1.0 0 3.0 0.0 1.0 0 

Sept 2024 HB016 B 231.0 0.0 29.0 0 61.0 4.0 13.0 0 48.0 0.0 0.0 0 0.0 0.0 0.0 0 

Sept 2024 HB016 M 252.0 12.0 33.0 0 775.0 13.0 15.0 0 139.0 4.0 20.0 0 97.0 7.0 23.0 0 

Sept 2024 HB016 S 93.0 1.0 10.0 0 90.0 2.0 5.0 0 43.0 0.0 0.0 0 5.0 0.0 0.0 0 

Dec 2024 CF001 B 46.2 2.0 2.8 2 22.2 8.0 3.8 0 7.2 0.0 0.0 0 0.0 1.0 0.0 0 

Dec 2024 CF001 M 17.2 2.0 6.8 0 25.2 2.0 5.8 0 6.2 0.0 5.8 0 0.0 0.0 0.0 0 

Dec 2024 CF001 S 46.2 5.0 11.8 0 21.2 2.0 2.8 0 0.0 0.0 1.8 0 0.0 0.0 2.8 0 

Dec 2024 CP001 B 27.2 2.0 1.8 1 32.2 0.0 3.8 0 4.2 0.0 1.8 0 0.0 0.0 0.0 0 

Dec 2024 CP001 M 62.2 4.0 4.8 0 90.2 21.0 13.8 4 46.2 18.0 8.8 0 0.0 0.0 0.0 0 

Dec 2024 CP001 S 21.2 2.0 2.8 0 0.0 2.0 4.8 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 HB005 B 0.0 0.0 0.0 0 0.0 1.0 0.0 0 8.2 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 HB005 M 45.2 5.0 13.8 1 24.2 4.0 10.8 0 5.2 0.0 2.8 0 0.0 0.0 0.8 0 

Dec 2024 HB005 S 10.2 16.0 44.8 0 3.2 52.0 12.8 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 HB012 B 51.2 2.0 4.8 1 62.2 3.0 7.8 0 0.2 0.0 0.0 0 6.2 1.0 1.8 0 

Dec 2024 HB012 M 19.2 0.0 16.8 0 44.2 7.0 11.8 0 5.2 3.0 2.8 0 0.0 0.0 0.0 0 

Dec 2024 HB012 S 102.2 8.0 34.8 0 49.2 11.0 19.8 2 0.0 2.0 0.0 0 0.0 0.0 0.0 0 

Dec 2024 HB013 B 50.2 2.0 4.8 2 50.2 0.0 1.8 0 0.2 0.0 0.8 0 0.0 0.0 0.0 0 

Dec 2024 HB013 M 70.2 2.0 3.8 0 5.2 0.0 3.8 0 0.0 0.0 2.8 0 0.0 0.0 0.0 0 

Dec 2024 HB013 S 71.2 0.0 11.8 2 31.2 13.0 4.8 4 0.0 3.0 1.8 0 0.0 2.0 0.0 0 

Dec 2024 HB015 B 22.2 2.0 0.0 0 28.2 6.0 0.8 1 26.2 8.0 5.8 0 0.0 0.0 0.0 0 

Dec 2024 HB015 M 97.2 1.0 0.8 0 59.2 4.0 3.8 0 0.0 0.0 6.8 0 3.2 0.0 0.0 0 

Dec 2024 HB015 S 24.2 27.0 44.8 6 16.2 1.0 0.0 0 35.2 0.0 1.8 0 0.0 1.0 0.8 0 

Dec 2024 HB016 B 10.2 0.0 0.0 9 34.2 1.0 0.0 4 63.2 2.0 3.8 0 0.0 0.0 0.0 0 

Dec 2024 HB016 M 127.2 1.0 8.8 0 100.2 0.0 6.8 0 0.0 0.0 0.8 0 0.0 0.0 0.0 0 

Dec 2024 HB016 S 18.2 1.0 0.0 0 51.2 3.0 6.8 0 115.2 1.0 0.0 0 5.2 1.0 0.0 0 

Mar 2025 CF001 B 0.0 0.0 1.2 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 1.8 0.0 0 
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50 µm 100 µm 500 µm 1000 µm 

Month Site ID Position Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules Fibres Film Fragments Nodules 

Mar 2025 CF001 M 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.8 0.0 0 0.0 0.0 0.0 0 

Mar 2025 CF001 S 92.2 2.8 1.2 0 21.2 3.8 0.0 0 0.0 1.8 0.0 0 0.0 0.0 0.0 0 

Mar 2025 CP001 B 6.2 0.0 0.0 0 0.0 1.8 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 CP001 M 0.0 4.8 1.2 0 0.0 1.8 0.0 0 0.0 1.8 0.0 0 0.0 0.0 0.0 0 

Mar 2025 CP001 S 0.2 1.8 3.2 0 0.0 0.0 1.2 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB005 B 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB005 M 0.0 1.8 0.0 0 0.0 1.8 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB005 S 10.2 6.8 0.0 0 1.2 0.8 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB012 B 0.0 0.0 0.2 0 7963.2 0.0 0.0 0 0.0 0.0 0.0 0 963.2 0.0 0.0 0 

Mar 2025 HB012 M 4.2 0.0 0.0 0 0.0 0.0 3.2 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB012 S 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB013 B 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB013 M 0.0 1.8 0.0 0 2.2 0.0 2.2 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB013 S 10.2 0.0 0.0 0 0.0 0.0 1.2 0 0.0 0.8 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB015 B 11.2 0.8 0.0 0 0.2 1.8 5.2 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB015 M 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 1.8 0.0 0 

Mar 2025 HB015 S 83.2 3.8 15.2 0 0.0 3.8 9.2 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB016 B 0.2 0.0 0.0 0 0.0 0.0 0.0 0 0.0 1.8 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB016 M 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Mar 2025 HB016 S 4.2 0.0 1.2 0 0.0 0.8 1.2 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 CF001 B 20.5 0.0 0.0 0 33.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 CF001 M 25.5 0.0 0.0 0 26.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 CF001 S 55.5 2.0 14.0 0 5.5 0.0 2.0 0 0.0 4.0 4.0 0 0.0 0.0 0.0 0 

Jun 2025 CP001 B 42.5 0.0 0.0 0 39.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 CP001 M 73.5 0.0 0.0 0 25.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 CP001 S 16.5 3.0 7.0 0 4.5 0.0 1.0 0 7.5 0.0 1.0 0 0.0 0.0 0.0 0 

Jun 2025 HB005 B 157.5 0.0 3.0 0 102.5 2.0 23.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB005 M 43.5 0.0 2.0 0 30.5 0.0 2.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB005 S 36.5 0.0 3.0 0 14.5 0.0 2.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB012 B 26.5 3.0 2.0 0 9.5 0.0 2.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB012 M 22.5 0.0 0.0 0 149.5 0.0 2.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB012 S 23.5 0.0 0.0 0 12.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB013 B 49.5 0.0 0.0 0 48.5 0.0 0.0 0 3.5 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB013 M 87.5 0.0 0.0 0 42.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB013 S 40.5 2.0 16.0 0 8.5 0.0 4.0 0 0.0 0.0 1.0 0 0.0 0.0 0.0 0 

Jun 2025 HB015 B 130.5 0.0 1.0 0 48.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB015 M 59.5 0.0 0.0 0 73.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB015 S 35.5 0.0 4.0 0 5.5 0.0 1.0 0 0.0 0.0 1.0 0 0.0 0.0 0.0 0 

Jun 2025 HB016 B 152.5 0.0 2.0 0 139.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB016 M 14.5 0.0 11.0 0 2.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 

Jun 2025 HB016 S 35.5 0.0 0.0 0 41.5 0.0 0.0 0 0.0 0.0 0.0 0 0.0 0.0 0.0 0 
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Figure 1.  Camps Bay microplastic results from the 2024/2025 sampling period with unrestricted axes.  The AMZ sites are shown in the orange panels, with the reference 

sites shown in white.    
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Figure 2.  Greenpoint microplastic results from the 2024/2025 sampling period with unrestricted axes.  The AMZ sites are shown in the orange panels, with the reference 

sites shown in white, and sites near other potential sources of contamination are shown in grey (GP004 – stormwater outfalls at Three Anchor Bay, GP018 and GP019 – 

near the Diep and Salt River outlets).  RI001 Bottom, GP004 and GP019 were not sampled in December due to adverse weather conditions. 
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Figure 3.  Hout Bay microplastics results from the 2024/2025 sampling period with unrestricted axes.  The AMZ sites are shown in the orange panels, with the reference 

sites shown in white, and sites near other potential sources of contamination are shown in grey (HB005 – Disa River). 
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Table 1 Results of sediment chemistry analyses from sediment samples collected at sites near the Camps Bay marine outfall and the Karbonkelberg reference site. 

Replicate samples are indicated by the letters A, B and C. Sediment samples were collected in February 2025. 

 CB006 CB015 CB017 CB018 CB019 CB022 CB023 KB001 

Parameter Unit Method Detection Limit A A A A A A A A B C 

EPH >C10-C12 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 

EPH >C12-C16 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 

EPH >C16-C21 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 

EPH >C21-C35 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 

EPH >C35-C40 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 

EPH >C8-C10 mg/kg TM5/PM8 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

EPH >C8-C40 mg/kg TM5/PM8 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 <30 

Natural Moisture Content % PM4/PM0 <0.1 18.1 24 24.5 27.1 25.6 29.3 51.9 28 25.1 31.5 

Acenaphthene mg/kg TM4/PM8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Acenaphthylene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Anthracene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Benzo(a)anthracene mg/kg TM4/PM8 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 

Benzo(a)pyrene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Benzo(b)fluoranthene mg/kg TM4/PM8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Benzo(bk)fluoranthene mg/kg TM4/PM8 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 

Benzo(ghi)perylene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Benzo(k)fluoranthene mg/kg TM4/PM8 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Chrysene mg/kg TM4/PM8 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Dibenzo(ah)anthracene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Fluoranthene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Fluorene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Indeno(123cd)pyrene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Naphthalene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

PAH 16 Total mg/kg TM4/PM8 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 

PAH Surrogate % Recovery % TM4/PM8 <0 106 109 106 108 108 107 97 107 106 107 

Phenanthrene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Pyrene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Total Phenols HPLC mg/kg TM26/PM21B <0.15 <0.30 <0.15 <0.15 <0.15 <0.15 <0.15 1.34 <0.15 <0.15 <0.15 

Total Organic Carbon % TM21/PM24 <0.02 0.04 0.02 <0.02 <0.02 <0.02 0.07 0.37 0.06 0.04 0.06 

1,1,1,2-Tetrachloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,1,1-Trichloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,1,2,2-Tetrachloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,1,2-Trichloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,1-Dichloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,1-Dichloroethene (1,1 DCE) μg/kg TM15/PM10 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 

1,1-Dichloropropene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,2,3-Trichlorobenzene μg/kg TM15/PM10 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 

1,2,3-Trichloropropane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

1,2,4-Trichlorobenzene μg/kg TM15/PM10 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 

1,2,4-Trimethylbenzene μg/kg TM15/PM10 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 

1,2-Dibromo-3-chloropropane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

1,2-Dibromoethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,2-Dichlorobenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

1,2-Dichloroethane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 
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 CB006 CB015 CB017 CB018 CB019 CB022 CB023 KB001 

Parameter Unit Method Detection Limit A A A A A A A A B C 

1,2-Dichloropropane μg/kg TM15/PM10 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 

1,3,5-Trimethylbenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,3-Dichlorobenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

1,3-Dichloropropane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,4-Dichlorobenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

2,2-Dichloropropane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

2-Chlorotoluene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

4-Chlorotoluene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

4-Isopropyltoluene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Benzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Bromobenzene μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Bromochloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Bromodichloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Bromoform μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Bromomethane μg/kg TM15/PM10 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

Carbon tetrachloride μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Chlorobenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Chloroethane μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Chloroform μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Chloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

cis-1-2-Dichloroethene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

cis-1-3-Dichloropropene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Dibromochloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Dibromomethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Dichlorodifluoromethane μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Dichloromethane (DCM) μg/kg TM15/PM10 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 

Ethylbenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Hexachlorobutadiene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Isopropylbenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Methyl Tertiary Butyl Ether μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

m/p-Xylene μg/kg TM15/PM10 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

Naphthalene μg/kg TM15/PM10 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 

n-Butylbenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

o-Xylene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Propylbenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

sec-Butylbenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Styrene μg/kg TM15_A/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Surrogate Recovery 4-Bromofluorobenzene % TM15/PM10 <0 102 100 105 103 103 102 106 104 102 104 

Surrogate Recovery Toluene D8 % TM15/PM10 <0 83 81 84 82 82 82 79 83 82 83 

tert-Butylbenzene μg/kg TM15/PM10 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

Tetrachloroethene (PCE) μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Toluene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

trans-1-2-Dichloroethene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

trans-1-3-Dichloropropene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Trichloroethene (TCE) μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Trichlorofluoromethane μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Vinyl Chloride μg/kg TM15_A/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 
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Table 2 Results of sediment chemistry analyses from sediment samples collected at sites near the Green Point marine outfall and the Robben Island reference site. 

Replicate samples are indicated by the letters A, B and C. Sediment samples were collected in February 2025. 

 GP020 GP028 GP029 RI001 

Parameter Unit Method Detection Limit A A A A B C 

EPH >C10-C12 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 

EPH >C12-C16 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 

EPH >C16-C21 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 

EPH >C21-C35 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 

EPH >C35-C40 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 

EPH >C8-C10 mg/kg TM5/PM8 <5 <5 <5 <5 <5 <5 <5 

EPH >C8-C40 mg/kg TM5/PM8 <30 <30 <30 <30 <30 <30 <30 

Natural Moisture Content % PM4/PM0 <0.1 32.4 33.6 20.3 29.3 42.5 28.3 

Acenaphthene mg/kg TM4/PM8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Acenaphthylene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Anthracene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Benzo(a)anthracene mg/kg TM4/PM8 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 

Benzo(a)pyrene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Benzo(b)fluoranthene mg/kg TM4/PM8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Benzo(bk)fluoranthene mg/kg TM4/PM8 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 

Benzo(ghi)perylene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Benzo(k)fluoranthene mg/kg TM4/PM8 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Chrysene mg/kg TM4/PM8 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Dibenzo(ah)anthracene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Fluoranthene mg/kg TM4/PM8 <0.03 0.04 <0.03 <0.03 <0.03 <0.03 <0.03 

Fluorene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Indeno(123cd)pyrene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Naphthalene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

PAH 16 Total mg/kg TM4/PM8 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 

PAH Surrogate % Recovery % TM4/PM8 <0 94 105 105 96 100 92 

Phenanthrene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Pyrene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Total Phenols HPLC mg/kg TM26/PM21B <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 

Total Organic Carbon % TM21/PM24 <0.02 0.06 0.2 0.02 0.06 0.05 0.09 

1,1,1,2-Tetrachloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

1,1,1-Trichloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

1,1,2,2-Tetrachloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

1,1,2-Trichloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

1,1-Dichloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

1,1-Dichloroethene (1,1 DCE) μg/kg TM15/PM10 <6 <6 <6 <6 <6 <6 <6 

1,1-Dichloropropene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

1,2,3-Trichlorobenzene μg/kg TM15/PM10 <7 <7 <7 <7 <7 <7 <7 

1,2,3-Trichloropropane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

1,2,4-Trichlorobenzene μg/kg TM15/PM10 <7 <7 <7 <7 <7 <7 <7 

1,2,4-Trimethylbenzene μg/kg TM15/PM10 <6 <6 <6 <6 <6 <6 <6 

1,2-Dibromo-3-chloropropane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

1,2-Dibromoethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

1,2-Dichlorobenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

1,2-Dichloroethane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

1,2-Dichloropropane μg/kg TM15/PM10 <6 <6 <6 <6 <6 <6 <6 
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 GP020 GP028 GP029 RI001 

Parameter Unit Method Detection Limit A A A A B C 

1,3,5-Trimethylbenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

1,3-Dichlorobenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

1,3-Dichloropropane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

1,4-Dichlorobenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

2,2-Dichloropropane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

2-Chlorotoluene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

4-Chlorotoluene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

4-Isopropyltoluene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

Benzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Bromobenzene μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 

Bromochloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Bromodichloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Bromoform μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Bromomethane μg/kg TM15/PM10 <1 <1 <1 <1 <1 <1 <1 

Carbon tetrachloride μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

Chlorobenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Chloroethane μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 

Chloroform μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Chloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

cis-1-2-Dichloroethene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

cis-1-3-Dichloropropene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

Dibromochloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Dibromomethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Dichlorodifluoromethane μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 

Dichloromethane (DCM) μg/kg TM15/PM10 <7 <7 <7 <7 <7 <7 <7 

Ethylbenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Hexachlorobutadiene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

Isopropylbenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Methyl Tertiary Butyl Ether μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 

m/p-Xylene μg/kg TM15/PM10 <5 <5 <5 <5 <5 <5 <5 

Naphthalene μg/kg TM15/PM10 <27 <27 <27 <27 <27 <27 <27 

n-Butylbenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

o-Xylene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Propylbenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

sec-Butylbenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 

Styrene μg/kg TM15_A/PM10 <3 4 <3 <3 <3 4 5 

Surrogate Recovery 4-Bromofluorobenzene % TM15/PM10 <0 100 102 103 102 101 119 

Surrogate Recovery Toluene D8 % TM15/PM10 <0 66 83 85 70 73 81 

tert-Butylbenzene μg/kg TM15/PM10 <5 <5 <5 <5 <5 <5 <5 

Tetrachloroethene (PCE) μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Toluene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

trans-1-2-Dichloroethene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

trans-1-3-Dichloropropene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Trichloroethene (TCE) μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 

Trichlorofluoromethane μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 

Vinyl Chloride μg/kg TM15_A/PM10 <2 <2 <2 <2 <2 <2 <2 
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Table 3 Results of sediment chemistry analyses from sediment samples collected at sites near the Hout Bay marine outfall and the Crayfish Factory and Chapmans Peak 

reference sites. Replicate samples are indicated by the letters A, B and C. Sediment samples were collected in February 2025. 
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EPH >C10-C12 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 

EPH >C12-C16 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 59 17 <10 <10 

EPH >C16-C21 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 328 96 <10 <10 

EPH >C21-C35 mg/kg TM5/PM8 <10 <10 <10 <10 70 <10 <10 53 189 <10 <10 <10 30 <10 24 35 39 <10 931 289 <10 <10 

EPH >C35-C40 mg/kg TM5/PM8 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 195 71 <10 <10 

EPH >C8-C10 mg/kg TM5/PM8 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

EPH >C8-C40 mg/kg TM5/PM8 <30 <30 <30 <30 70 <30 <30 53 189 <30 <30 <30 30 <30 <30 35 39 <30 1513 473 <30 <30 

Natural Moisture 

Content 
% PM4/PM0 <0.1 29 34.3 27.1 45.3 45.1 43.5 61.1 256.1 41.8 41.5 41.2 55.6 43.2 42.7 39.8 33 26.6 137.6 57.7 30.1 31.8 

Acenaphthene mg/kg TM4/PM8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Acenaphthylene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Anthracene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Benzo(a)anthracene mg/kg TM4/PM8 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 

Benzo(a)pyrene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Benzo(b)fluoranthene mg/kg TM4/PM8 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Benzo(bk)fluoranthene mg/kg TM4/PM8 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 

Benzo(ghi)perylene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Benzo(k)fluoranthene mg/kg TM4/PM8 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Chrysene mg/kg TM4/PM8 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

Dibenzo(ah)anthracene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Fluoranthene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Fluorene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Indeno(123cd)pyrene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

Naphthalene mg/kg TM4/PM8 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 

PAH 16 Total mg/kg TM4/PM8 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 

PAH Surrogate % 

Recovery 
% TM4/PM8 <0 105 104 106 103 98 99 105 106 104 107 103 105 106 106 103 104 106 107 104 108 105 

Phenanthrene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Pyrene mg/kg TM4/PM8 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 

Total Phenols HPLC mg/kg TM26/PM21B <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 0.43 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 <0.15 

Total Organic Carbon % TM21/PM24 <0.02 <0.02 <0.02 <0.02 0.08 0.1 0.14 0.08 0.06 <0.02 0.06 0.03 0.25 0.12 0.04 0.1 0.07 <0.02 1.96 0.54 <0.02 <0.02 

1,1,1,2-

Tetrachloroethane 
μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,1,1-Trichloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,1,2,2-

Tetrachloroethane 
μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,1,2-Trichloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 
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1,1-Dichloroethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,1-Dichloroethene (1,1 

DCE) 
μg/kg TM15/PM10 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 

1,1-Dichloropropene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,2,3-Trichlorobenzene μg/kg TM15/PM10 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 

1,2,3-Trichloropropane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

1,2,4-Trichlorobenzene μg/kg TM15/PM10 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 

1,2,4-Trimethylbenzene μg/kg TM15/PM10 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 

1,2-Dibromo-3-

chloropropane 
μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

1,2-Dibromoethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,2-Dichlorobenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

1,2-Dichloroethane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

1,2-Dichloropropane μg/kg TM15/PM10 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 <6 

1,3,5-Trimethylbenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,3-Dichlorobenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

1,3-Dichloropropane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

1,4-Dichlorobenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

2,2-Dichloropropane μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

2-Chlorotoluene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

4-Chlorotoluene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

4-Isopropyltoluene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Benzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Bromobenzene μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Bromochloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Bromodichloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Bromoform μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Bromomethane μg/kg TM15/PM10 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 

Carbon tetrachloride μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Chlorobenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Chloroethane μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Chloroform μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Chloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

cis-1-2-Dichloroethene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

cis-1-3-Dichloropropene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Dibromochloromethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Dibromomethane μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Dichlorodifluoromethane μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Dichloromethane (DCM) μg/kg TM15/PM10 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 <7 

Ethylbenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Hexachlorobutadiene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 
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Isopropylbenzene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Methyl Tertiary Butyl 

Ether 
μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

m/p-Xylene μg/kg TM15/PM10 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

Naphthalene μg/kg TM15/PM10 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 <27 

n-Butylbenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

o-Xylene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Propylbenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

sec-Butylbenzene μg/kg TM15/PM10 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 

Styrene μg/kg TM15_A/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 17 9 <3 <3 

Surrogate Recovery 4-

Bromofluorobenzene 
% TM15/PM10 <0 105 103 96 103 ME ME 104 100 104 102 108 102 102 94 105 105 106 87 91 104 100 

Surrogate Recovery 

Toluene D8 
% TM15/PM10 <0 79 76 64 76 ME ME 71 76 76 77 78 76 73 62 82 81 80 68 68 79 68 

tert-Butylbenzene μg/kg TM15/PM10 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 

Tetrachloroethene (PCE) μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Toluene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

trans-1-2-Dichloroethene μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

trans-1-3-

Dichloropropene 
μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Trichloroethene (TCE) μg/kg TM15/PM10 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 <3 

Trichlorofluoromethane μg/kg TM15/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

Vinyl Chloride μg/kg TM15_A/PM10 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 

 

Table 4 Metal concentrations in sediment samples collected around the Camps Bay marine outfall and the Karbonkelberg reference site in February 2025. 

Site ID Replicate 
Aluminium 

(mg/kg) 

Cadmium 

(μg/kg) 

Nickel 

(mg/kg) 

Mercury 

(μg/kg) 

Arsenic 

(mg/kg) 

Chromium 

(mg/kg) 

Copper 

(mg/kg) 

Lead 

(mg/kg) 

Vanadium 

(mg/kg) 

Zinc 

(mg/kg) 

CB006 A 3250 <100 1.4 <10 <2 3 <2.0 3.6 3.4 4.7 

CB015 A 1042 <100 <1.0 <10 <2 1.2 <2.0 <3.0 <1.0 <2.0 

CB017 A 1368 <100 <1.0 <10 <2 2 <2.0 4.5 1.4 3.2 

CB018 A 1147 <100 <1.0 <10 <2 1.7 <2.0 <3.0 <1.0 3.0 

CB019 A 1087 <100 <1.0 <10 <2 1.2 <2.0 <3.0 <1.0 <2.0 

CB022 A 1498 104 1.3 <10 3 5.9 <2.0 11 9.2 7.7 

CB023 A 3708 180 2.7 27 2 12 2.3 <3.0 6.0 8.1 

KB001 A 814 <100 <1.0 <10 <2 2 <2.0 <3.0 1.1 2.2 

KB001 B 861 <100 <1.0 <10 <2 2 <2.0 <3.0 1.1 2.1 
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Site ID Replicate 
Aluminium 

(mg/kg) 

Cadmium 

(μg/kg) 

Nickel 

(mg/kg) 

Mercury 

(μg/kg) 

Arsenic 

(mg/kg) 

Chromium 

(mg/kg) 

Copper 

(mg/kg) 

Lead 

(mg/kg) 

Vanadium 

(mg/kg) 

Zinc 

(mg/kg) 

KB001 C 760 <100 <1.0 <10 <2 1.9 <2.0 <3.0 <1.0 <2.0 

 

Table 5 Metal concentrations in sediment samples collected around the Green Point marine outfall and the Robben Island reference site in February 2025. 

Site ID Replicate 
Aluminium 

(mg/kg) 

Cadmium 

(μg/kg) 

Nickel 

(mg/kg) 

Mercury 

(μg/kg) 

Arsenic 

(mg/kg) 

Chromium 

(mg/kg) 

Copper 

(mg/kg) 

Lead 

(mg/kg) 

Vanadium 

(mg/kg) 

Zinc 

(mg/kg) 

GP020 A 1532 <100 1.1 <10 <2 3 2.3 4.5 2.4 4.2 

GP028 A 1472 <100 1.4 <10 <2 3.6 <2.0 9.5 2.8 9.1 

GP029 A 2275 186 1.4 13 5 13 <2.0 6.3 4.2 11 

RI001 A 732 <100 <1.0 <10 <2 3.9 <2.0 <3.0 1.7 3.7 

RI001 B 737 <100 <1.0 <10 <2 3.7 <2.0 <3.0 1.9 3.3 

RI001 C 670 <100 <1.0 <10 <2 3.8 <2.0 <3.0 2.5 3.5 

 

Table 6 Metal concentrations in sediment samples collected around the Hout Bay marine outfall and the Crayfish Factory and Chapmans Peak reference sites in February 

2025. 

Site ID Replicate 
Aluminium 

(mg/kg) 

Cadmium 

(μg/kg) 

Nickel 

(mg/kg) 

Mercury 

(μg/kg) 

Arsenic 

(mg/kg) 

Chromium 

(mg/kg) 

Copper 

(mg/kg) 

Lead 

(mg/kg) 

Vanadium 

(mg/kg) 

Zinc 

(mg/kg) 

CF001 A 301 <100 <1.0 <10 <2 1.9 <2.0 <3.0 1.3 2.1 

CF001 B 983 186 <1.0 <10 3 4.4 2.0 <3.0 1.5 3.7 

CF001 C 274 <100 <1.0 <10 <2 2.1 <2.0 <3.0 1.1 2.3 

CP001 A 972 165 <1.0 <10 2 4.3 <2.0 <3.0 1.4 3.8 

CP001 B 293 <100 <1.0 <10 <2 2 <2.0 <3.0 1.3 <2.0 

CP001 C 862 157 <1.0 <10 2 4.1 <2.0 <3.0 1.3 3.1 

HB002 A 2865 181 1.1 <10 <2 5.9 2.1 <3.0 2.9 7.3 

HB011 A 927 <100 1.2 <10 <2 4.5 <2.0 <3.0 4.1 4.5 

HB012 A 1309 <100 <1.0 <10 <2 3 2.6 <3.0 1.3 2.9 

HB014 A 1293 <100 <1.0 <10 <2 2.6 <2.0 <3.0 2.6 3.8 

HB015 A 1321 <100 <1.0 <10 <2 3 <2.0 <3.0 2.0 3.2 

HB016 A 2301 272 1.7 15 3 6.2 <2.0 <3.0 3.5 6.5 

HB027 A 2018 <100 1.3 <10 2 5.6 <2.0 <3.0 2.2 4.6 

HB028 A 1228 191 <1.0 <10 2 2.7 <2.0 <3.0 1.7 6.5 

HB029 A 1934 <100 <1.0 <10 <2 3.3 <2.0 <3.0 2.3 5.5 

HB030 A 1961 103 1.3 <10 <2 3.2 <2.0 <3.0 2.4 5.7 

HB033 A 1585 <100 <1.0 <10 <2 2.2 <2.0 <3.0 2.0 4.6 

HB034 A 12093 1225 9.2 90 8 25 121 18 21 161 

HB035 A 6058 255 4.1 28 4 12 44 7.3 8.0 40 

HB037 A 1454 <100 <1.0 <10 <2 4.2 <2.0 <3.0 3.5 4.3 

HB038 A 1207 <100 <1.0 <10 <2 2.8 <2.0 <3.0 2.1 3.4 
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Table 7 Particle size distribution (cumulative %) of sediment samples collected around the Camps Bay marine outfall and Karbonkelberg reference site in February 2025. 
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Table 8 Particle size distribution (cumulative %) for sediment samples collected around the Green Point marine outfall and Robben Island reference site in February 2025. 
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Table 9 Particle size distribution (cumulative %) for sediment samples collected around the Hout Bay marine outfall and Crayfish Factory and Chapmans Peak reference 

sites in February 2025. 
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Table 10 Moisture content and specific gravity of sediment samples collected near the Camps Bay marine outfall and the Karbonkelberg reference site in February 2025. 

Replicate samples are shown as A, B and C. 

 CB006 CB015 CB017 CB018 CB019 CB022 CB023 KB001 

Parameter Unit A A A A A A A A B C 

Moisture content % 17.400 22.200 28.200 22.600 21.700 74.900 30.500 26.400 23.700 24.800 

Specific gravity  2.626 2.629 2.624 2.631 2.631 2.518 2.621 2.601 2.597 2.621 
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Table 11 Moisture content and specific gravity of sediment samples collected near the Green Point marine outfall and the Robben Island reference site in February 2025. 

Replicate samples are shown as A, B and C. 

 GP020 GP028 GP029 RI001 

Parameter Unit A A A A B C 

Moisture content % 22.600 37.300 24.100 24.500 34.000 32.100 

Specific gravity  2.626 2.614 2.626 2.601 2.649 2.535 

 

Table 12 Moisture content and specific gravity of sediment samples collected near the Hout Bay marine outfall and the Crayfish Factory and Chapmans Peak reference 

sites. Replicate samples are shown as A, B and C. 
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Table 13 Depths and locations of drop camera deployments around the Camps Bay marine outfall, mostly in cases where sediment was unable to be collected to lack 

rocky substrate. 

 Planned Actual 

Site ID Replicate Depth (m) Longitude Latitude Longitude Latitude 

CB004 A 18.5 18.36573 -33.94263 18.36595 -33.94286 

CB006 A 28.1 18.36570 -33.94788 18.36590 -33.94784 

CB008 A 27.7 18.36273 -33.94370 18.36264 -33.94361 

CB020 A 13.8 18.37066 -33.94979 18.37081 -33.94965 

CB022 A 27.6 18.36318 -33.93405 18.36323 -33.93405 

CB023 A 50.3 18.34700 -33.94437 18.34700 -33.94437 

 

Table 14 Depths and locations of drop camera deployments around the Green Point marine outfall and the Robben Island reference site, mostly in cases where sediment 

was unable to be collected due to rocky substrate. 

 Planned Actual 

Site ID Replicate Depth (m) Longitude Latitude Longitude Latitude 

GP011 A 26.8 18.39452 -33.88854 18.39438 -33.88846 

GP012 A 27.6 18.39016 -33.89079 18.39011 -33.89086 

GP013 A 28.1 18.39293 -33.88620 18.39289 -33.88617 

GP014 A 27.5 18.38826 -33.88843 18.38855 -33.88840 

GP020 A 10.7 18.41539 -33.89743 18.41534 -33.89741 

GP021 A 32.4 18.40817 -33.87825 18.40679 -33.87931 

GP022 A 37.3 18.38411 -33.87857 18.38424 -33.87859 

GP023 A 30.2 18.38568 -33.89108 18.38583 -33.89100 

GP024 A 33.2 18.38422 -33.89743 18.38456 -33.89751 

GP025 A 28.4 18.40075 -33.88405 18.39999 -33.88417 

GP026 A 20.1 18.39198 -33.90102 18.39206 -33.90094 

RI001 A 31.2 18.34543 -33.81599 18.34565 -33.81634 

RI001 B 33.2 18.34543 -33.81599 18.34514 -33.81629 

RI001 C 30.4 18.34543 -33.81599 18.34589 -33.81565 
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Table 1 Metal content in tissue of rock lobster, bream and mussels collected near the Camps Bay marine outfall and the Karbonkelberg reference site. Replicate samples 

were collected at the reference sites, labelled A-C. 
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Zinc as Zn Total (dry) mg/kg 16 58 16 88 18 62 16 152 322 101 192 21 77 17 59 17 73 223 207 

Nickel as Ni Total (dry) µg/kg 568 166 249 69 235 94 99 1233 2576 1659 2070 137 53 52 53 <50 <50 3397 3338 

% Moisture % 76 77 78 73 75 77 77 83 83 85 82 75 76 78 73 73 75 86 83 

Mercury as Hg (dry) µg/kg 188 247 282 312 132 137 208 30 81 32 53 331 186 340 215 194 172 137 111 

Lead as Pb Total (dry) µg/kg 70 51 52 40 64 70 <50 1521 816 551 761 <50 <50 <50 <50 <50 <50 754 652 

Arsenic as As Total (dry) mg/kg 2.4 38 2.4 20 1.4 35 3.2 7.4 10 7.1 8.3 3.8 35 1.7 60 3.9 41 12 13 

Copper as Cu Total (dry) mg/kg <1.0 29 <1.0 19 <1.0 29 1.1 4.0 4.3 4.7 4.9 <1.0 27 <1.0 25 <1.0 21 8.3 6.3 

Aluminium as Al Total (dry) mg/kg 3.6 1.8 7.1 1.0 8.2 <1.0 1.6 118 93 195 205 3.0 5.9 2.6 3.2 1.7 3.7 148 139 

Chromium as Cr Total (dry) µg/kg 304 212 474 197 393 168 106 958 2174 1026 1287 97 124 148 149 72 163 1238 1325 

Cadmium as Cd Total (dry) µg/kg <50 241 <50 374 <50 209 <50 7180 16292 4285 4302 <50 550 <50 190 <50 87 8716 8921 

 

Table 2 Metal content in tissue of rock lobster, bream and mussels collected near the Green Point marine outfall and the Robben Island reference site. Replicate samples 

were collected at the reference sites, labelled A-C. 
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Lead as Pb Total (dry) µg/kg 94 135 64 <50 78 424 184 <50 897 1005 1052 1474 3100 1646 <50 <50 69 <50 88 65 <50 683 1732 485 

Aluminium as Al Total (dry) mg/kg 6.0 8.6 5.0 2.4 3.7 3.2 6.3 3.8 5.4 111 71 346 552 360 2.8 2.6 4.8 <1.0 1.3 2.9 1.6 57 59 43 

Arsenic as As Total (dry) mg/kg 3.6 35 3.9 2.5 42 4.9 18 4.1 19 7.8 8.7 9.4 9.3 6.8 19 2.7 61 2.3 70 3.7 49 8.8 9.8 8.3 

Cadmium as Cd Total (dry) µg/kg <50 123 <50 <50 244 <50 170 150 64 6356 5248 3283 4460 1941 315 <50 253 <50 61 <50 138 8530 10313 10318 

Chromium as Cr Total (dry) µg/kg 249 320 401 141 110 135 136 99 118 1528 1340 1892 2843 1860 241 55 71 71 91 187 <50 1208 1177 1188 

Copper as Cu Total (dry) mg/kg <1.0 28 <1.0 1.0 24 1.0 27 1.2 20 4.2 4.5 5.6 5.8 6.7 14 <1.0 28 <1.0 26 <1.0 23 4.1 4.3 4.6 

Mercury as Hg (dry) µg/kg 216 601 197 191 271 195 266 377 111 55 67 68 64 39 142 233 251 245 144 209 153 53 61 51 

% Moisture % 77 75 78 77 76 78 78 78 79 84 80 82 82 80 76 79 77 77 74 76 73 82 87 82 

Nickel as Ni Total (dry) µg/kg <50 160 304 73 68 73 50 60 66 1823 1455 3226 3435 2456 114 <50 <50 <50 <50 179 <50 1484 382 1730 

Zinc as Zn Total (dry) mg/kg 11 77 15 16 58 20 86 15 58 254 241 292 398 238 62 23 63 14 69 15 66 215 187 142 
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Table 3 Metal content in tissue of rock lobster, bream and mussels collected near the Hout Bay marine outfall and the Crayfish Factory and Chapmans Peak reference 

sites. Replicate samples were collected at the reference sites as well as at HB017, labelled A-C. 
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Table 4 Morphological measurements of rock lobster, bream and mussels collected near the Camps Bay marine outfall and the Karbonkelberg reference site. Replicate 

samples were collected at reference sites, labelled A-C. 

 Bream Rock Lobster Mussel 

Site ID Replicate Length (mm) Weight (g) Length (mm) Weight (g) Length (mm) Weight (g) 

CB024 A 322 / 229 / 202 580 / 194 / 135 55 / 57 / 51 92 / 92 / 75 - - 

CB025 A 227 / 245 / 389 216 / 281 / 1216 107 / 96 580 / 502 - - 

CB026 A 359 / 275 867 / 386 48 / 53 67 / 90 - - 

CB026 B 291 467 - - - - 

CB027 A 197 / 261 / 263 138 / 316 / 352 - - - - 

CB028 A - - - - 59 / 62 / 72 / 60 / 53 / 62 / 76 / 49 30 / 28 / 44 / 33 / 23 / 27 / 59 / 12 

CB029 A - - - - 60 / 53 / 68 / 66 / 64 / 68 / 67 / 80 17 / 12 / 21 / 24 / 25 / 23 / 23 / 30 

CB030 A - - - - 64 / 71 / 43 / 78 / 80 / 65 / 68 / 74 25 / 30 / 7 / 49 / 48 / 25 / 30 / 43 

CB031 A - - - - 59 / 65 / 57 / 59 / 51 / 60 / 63 / 55 / 54 17 / 19 / 14 / 20 / 12 / 17 / 21 / 12 / 14 

KB001 A 283 / 274 336 / 310 51 / 74 / 71 79 / 214 / 210 - - 

KB001 B 375 / 339 854 / 603 51 / 51 / 53 73 / 72 / 74 - - 

KB001 C 332 / 286 576 / 375 65 / 55 / 53 178 / 99 / 89 - - 

KB002 A - - - - 66 / 31 / 19 / 24 / 22 / 18 / 22 / 74 24 / 3 / 1 / 2 / 1 / 1 / 1 / 41 

KB002 B - - - - 79 / 58 / 60 / 67 / 68 / 73 / 72 / 61 33 / 20 / 21 / 31 / 31 / 33 / 33 / 22 
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Table 5 Morphological measurements of rock lobster, bream and mussels collected near the Green Point marine outfall and the Robben Island reference site. Replicate 

samples were collected at reference sites, labelled A-C. 

 Bream Rock Lobster Mussel 

Site ID Replicate 
Length 

(mm) 
Weight (g) Length (mm) Weight (g) Length (mm) Weight (g) 

GP002 A 
98 / 111 / 

107 

29.1 / 40.1 / 

38.2 
76 / 78 / 96 

246 / 300 / 

529 
- - 

GP030 A 81 / 88 / 74 
16.7 / 22.5 / 

10.2 
102 / 38 / 55 620 / 39 / 123 - - 

GP031 A 
201 / 241 / 

212 

131 / 272 / 

174 
48 / 54 / 61 64 / 95 / 141 - - 

GP033 A 
274 / 252 / 

195 

387 / 301 / 

133 
139 / 54 / 55 

1062 / 85 / 

101 
- - 

GP034 A 
376 / 440 / 

352 

945 / 1320 / 

819 

41 / 37 / 46 / 

36 

30 / 30 / 49 / 

25 
- - 

GP035 A - - - - 89 / 79 / 51 / 57 / 54 / 48 / 78 / 63 / 50 56 / 36 / 11 / 15 / 13 / 11 / 34 / 21 / 9 

GP037 A - - - - 43 / 46 / 37 / 41 / 34 / 34 / 40 / 44 / 41 / 41 / 44 / 41 4 / 8 / 4 / 6 / 4 / 3 / 6 / 5 / 5 / 6 / 7 / 5 

GP038 A - - - - 47 / 43 / 53 / 49 / 55 / 42 / 41 / 43 / 40 7 / 8 / 13 / 8 / 8 / 8 / 6 / 7 / 5 

GP039 A - - - - 
37 / 33 / 35 / 33 / 36 / 37 / 34 / 40 / 40 / 43 / 40 / 38 / 41 

/ 32 / 39 / 44 / 35 

3 / 3 / 3 / 3 / 3 / 5 / 3 / 5 / 5 / 6 / 3 / 5 / 5 

/ 2 / 5 / 5 / 3 

GP040 A - - 
54 / 54 / 55 / 

58 

86 / 89 / 98 / 

111 
- - 

RI001 A 
203 / 212 / 

245 

139 / 177 / 

338 
51 / 81 / 54 69 / 332 / 89 - - 

RI001 B 95 / 80 / 105 
26.2 / 14.6 / 

30.7 
63 / 49 / 60 139 / 55 / 109 - - 

RI001 C 
227 / 241 / 

281 

190 / 252 / 

409 
56 / 53 / 57 83 / 78 / 99 - - 

RI002 A - - - - 81 / 50 / 35 / 75 / 62 / 78 / 71 / 53 / 60 60 / 13 / 4 / 47 / 23 / 55 / 31 / 20 / 23 

RI002 B - - - - 86 / 76 / 87 / 66 / 74 / 78 / 78 / 71 59 / 59 / 63 / 41 / 54 / 52 / 59 / 41 

RI002 C - - - - 77 / 86 / 65 / 64 / 71 / 69 31 / 73 / 31 / 30 / 31 / 35 
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Table 6 Morphological measurements of rock lobster, bream and mussels collected near the Hout Bay marine outfall and the Crayfish Factory and Chapmans Peak 

reference sites. Replicate samples were collected at reference sites and at HB017, labelled A-C. 

 Bream Rock Lobster Mussel 

Site ID Replicate Length (mm) Weight (g) 
Length 

(mm) 
Weight (g) Length (mm) Weight (g) 

CF001 A 259 264 86 / 59 / 53 358 / 129 / 81 - - 

CF001 B 
215 / 271 / 171 / 240 / 

195 

194 / 300 / 99 / 247 / 

141 
93 491 - - 

CF001 C - - 67 188 - - 

CF002 A - - - - 
44 / 45 / 43 / 41 / 43 / 41 / 37 / 39 / 37 / 38 / 

48 / 43 
7 / 5 / 6 / 5 / 5 / 5 / 3 / 4 / 2 / 3 / 6 / 5 

CF002 B - - - - 55 / 55 / 59 / 64 / 55 / 61 / 53 / 53 / 59 / 60 
13 / 11 / 18 / 20 / 12 / 15 / 10 / 15 / 

15 / 15 

CF002 C - - - - 43 / 42 / 39 / 41 / 41 / 61 / 36 / 46 / 43 / 45 6 / 5 / 4 / 4 / 6 / 22 / 4 / 8 / 5 / 7 

CP001 A 321 / 329 591 / 670 - - - - 

CP001 B 302 / 259 499 / 303 53 66 - - 

CP001 C 256 / 350 296 / 818 120 995 - - 

CP002 A - - - - 52 / 40 / 44 / 52 / 47 / 46 / 52 / 51 / 57 / 46 
12 / 7 / 7 / 12 / 8 / 10 / 11 / 14 / 23 / 

10 

CP002 B - - - - 61 / 54 / 57 / 52 / 56 / 52 / 57 / 47 / 58 15 / 19 / 17 / 12 / 25 / 14 / 14 / 7 / 17 

CP002 C - - - - 
33 / 50 / 65 / 32 / 53 / 68 / 33 / 37 / 61 / 57 / 

54 

3 / 9 / 16 / 3 / 8 / 20 / 3 / 4 / 17 / 14 / 

11 

HB001 A 443 / 421 1847 / 1548 53 / 56 / 54 
103 / 106 / 

102 
- - 

HB003 A 183 / 275 107 / 367 - - - - 

HB017 A 397 / 349 / 235 1142 / 858 / 259 120 857 - - 

HB017 B - - 108 658 - - 

HB017 C - - 83 346 - - 

HB018 A 208 / 289 / 243 159 / 475 / 288 - - - - 

HB019 A 273 / 284 / 276 358 / 397 / 396 - - - - 

HB020 A 312 / 270 / 339 / 290 511 / 374 / 815 / 464 - - - - 

HB021 A - - - - 43 / 45 / 54 / 71 / 70 / 60 / 58 / 46 / 71 12 / 9 / 23 / 47 / 37 / 30 / 21 / 9 / 40 

HB022 A - - - - 98 / 79 / 75 / 104 / 92 / 96 81 / 60 / 38 / 76 / 77 / 78 

HB023 A - - - - 57 / 52 / 43 / 44 / 49 / 69 / 53 / 72 / 53 13 / 11 / 8 / 8 / 11 / 28 / 20 / 29 / 13 

HB024 A - - - - 83 / 93 / 86 49 / 58 / 56 

HB025 A - - - - 56 / 59 / 50 / 44 / 66 / 52 / 54 / 51 / 49 / 57 
13 / 12 / 13 / 9 / 19 / 9 / 14 / 7 / 7 / 

12 

HB026 A - - - - 51 / 40 / 59 / 78 / 88 / 80 / 68 / 77 / 80 11 / 5 / 18 / 38 / 43 / 48 / 27 / 43 / 44 
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Brent Newman 

Coastal Systems and Earth 

Observation Research Group 

CSIR 

 

 

 

 

 

 

 

 

 

30 October 2025 

Mr Gregg Oelofse 

Manager: Coastal Management, Environmental Management 

Spatial Planning and Environment  

City of Cape Town 

South Africa 

Dear Mr Oelofse, 

Review comments for City of Cape Town Marine Wastewater Outfalls: Receiving Environment 

Monitoring Report 2024/2025   

Preamble 
I was appointed by the City of Cape Town to provide an independent review of the 
abovementioned report, including its appendices. The purpose of this letter is to inform you that 
I have completed the review. Key comments arising from my review are summarised below. I have 
also provided annotations directly within the report, which is returned under the cover of this 
letter. This letter and the annotated report should be considered jointly. The review comments 
are my own and do not necessarily represent the views of the CSIR. It remains at the discretion of 
the City of Cape Town and/or the survey team whether to adopt the recommendations I have 
made in the context of the report and study. 

General 
The report is generally well presented, clearly written, and follows a logical format in terms of the 
survey sections. However, there are several general aspects that, in my opinion, warrant 
attention. 
­ The report contains numerous grammatical errors and inconsistencies in terminology. I have 

highlighted many of these within the report, but I did not attempt to identify every instance. 
While these issues do not detract from the scientific rigour of the study, they may be 
distracting to a discerning reader. I appreciate that different specialist scientists contributed 
to various chapters or sections of the report, which likely accounts for inconsistencies in 
terminology, presentation, and style. I recommend that a single scientist, or technical editor, 
be tasked with ensuring consistency in terminology, presentation, and style throughout the 
report. 

­ The figures, graphs, and tables generally convey the survey findings in a clear format. One 
criticism is that axis labels for numerous graphs include technical inaccuracies, such as not 
superscripting the ‘2’ in m2, or subscripting the number of oxygen molecules (‘4’) in nutrient 
chemical formulas, such as PO4-P rather than PO4-P. As above, this may be distracting for a 
more discerning reader and technical audience. Some information in axis labels is, in my 



opinion, also superfluous or redundant, such as ‘Ave. taxa per sample’ if the same information 
(Ave. in this case) is included in the figure caption.  

­ Numerous figure captions require attention. I have pointed out several incidences within the 
report. 

­ I recommend that in addition to the appendices provided, the report that outlines the 
monitoring programme scope of work and survey designs, and the Coastal Waters Discharge 
Permits for the three outfalls, also be included as appendices for ease of reference. 
Alternately, where these are first mentioned in the report a hyperlink to the report or permits 
on the City of Cape Town website could be provided for ease of reference, if this is a simpler 
process.  

Water quality 
Uncertainties surrounding the validity of reported total suspended solids, metal, and nutrient 
concentrations is unfortunate, as nothing can be concluded from the data. I appreciate the 
survey team has been transparent about these limitations. However, a decision needs to be made 
on whether these measurements are retained and interpreted in the report or are withdrawn 
entirely−if there is no confidence in the measurements then there can be no confidence in 
conclusions drawn from the data analysis and interpretation, in my opinion. The survey team, in 
consultation with the City of Cape Town, will need to decide on whether these data should be 
retained in the report, assuming they can be interpreted with some confidence in a relative rather 
than absolute context.  

Other comments on this part of the report include:  
­ Large variations in sea urchin gamete fertilisation success in replicate treatments for some 

toxicity tests suggest a methodological issue that needs to be addressed. 
­ I disagree that a sea urchin gamete fertilisation success of 70% should be used to delineate 

toxic from non-toxic water samples. I appreciate that this is a limit of acceptability used in 
some parts of the world. I also appreciate that comparisons were made to the reference site 
data, but a control sample fertilisation success should be the point of comparison. This is 
especially the case when toxicity was detected at some reference sites. I suspect that a 
fertilisation success of 95%, or at least 90%, can be regarded as the limit for test 
acceptability−but enough control treatments should have been generated to date to define a 
test acceptance limit and threshold for toxicity.  

­ Toxicity tests are valuable but have limitations. These should be briefly expounded upon in the 
report. I raise this point as the results of toxicity tests are, in my opinion, a good impact 
indicator.  

­ The salinity reported at numerous sites in some surveys seems anomalously high. Although I 
did not perform a detailed review of the scientific literature pertaining to salinities in nearshore 
marine waters off Cape Town and thus stand to be corrected, a salinity above 36, and 
especially above 37 seems high for this area of the South African coast. Indeed, salinities 
above 35.5 may well be high. Calibration of the salinity sensor should be done regularly, if this 
is not already the case, and should be verified against seawater standards. If so, it might be 
worthwhile including a very brief review of the literature in support of these high salinities.  

­ A turbidity of 0 NTU was a common occurrence in the water quality surveys. I question the 
validity of these measurements−there should in my opinion never be zero turbidity in marine 
waters such as those off Cape Town. Even the clearest water to the naked eye, including 
drinking water, will have some turbidity. Calibration of the turbidity sensor should be done 



regularly, if this is not already the case, and checked. I recommend that the resolution of the 
in situ instrument be investigated. It may well be that a turbidity of 0 NTU is being reflected by 
the instrument, but this is simply because the resolution is too wide to effectively measure a 
very low turbidity. The turbidity should thus not be considered as 0 NTU, but rather too low to 
measure accurately. The turbidity could in this instance be presented as 0 NTU but should be 
caveated by a statement on the instrument’s measurement resolution and that a turbidity of 0 
NTU represents a very low (but unmeasurable) turbidity.  

­ The survey team might wish to investigate the relationship between pH and dissolved oxygen. 
They are frequently very closely related and deviations from such a relationship by one or both 
might be informative on effluent discharge related impacts on water quality.  

­ I recommend that, if the opportunity arises during normally scheduled water quality surveys, 
that water samples be collected within the most intense part of surfacing effluent plumes. 
This will provide a measure for ‘calibrating’ measurements made at the AMZ boundary, and 
will obviously provide information on water quality within a surface water plume.   

Emerging contaminants 
I question the necessity of microplastic studies in the context of the effluent discharges, or at 
least whether this study needs to be taken forward. While I do not question that microplastics are 
contaminants in municipal effluent and will be reaching the sea via effluents discharged through 
the outfalls since this is well-documented in the scientific literature and it would be surprising if 
this was not also the case in Cape Town, the only conclusions that can be reached from the study 
is that effluent is a probable source of microplastics to coastal waters in Cape Town. There were 
no specific concentration trends that allude to effluent as being more or less important than other 
potential microplastic sources. Also, if there are higher microplastic counts near the outfalls, 
what does this mean from an ecological perspective? We know too little about the ecological 
impacts of microplastics to reach a conclusion on whether they are exerting a major effect on the 
local ecology, regardless of the fact the body of evidence does point to some ecological impacts 
of these contaminants. That said, it is the prerogative of the City of Cape Town and/or survey team 
to decide on the future value of this component of the monitoring programme. I also appreciate 
that future surveys could provide spatial trends that allude to the importance of the discharges.  

Sediment quality 
The survey findings confirm the findings of earlier surveys on the Cape Town outfalls, or surveys 
in the outfall areas. These studies have consistently pointed to low contaminant concentrations 
in sediment near the outfalls, and in Table Bay, reflecting the combined effects of numerous 
receiving environment properties.  

The Limits of Detection for polycyclic aromatic hydrocarbons are high relative to the 
concentrations that can be expected in sand dominated sediment such as that near the Cape 
Town outfalls. This probably accounts for the almost complete failure to detect these compounds 
in sediment. A lower Limit of Detection is necessary to detect these compounds in sandy 
sediment, but whether this is necessary is debatable since even at the used Limits of Detection 
there is no evidence for the significant accumulation of these hydrocarbons in sediment.  

Ecological effects 
The findings of the ecological effects surveys also provide no clear evidence that effluent derived 
material is accumulating on the seabed near the outfalls, nor is effluent in the water column 
impinging on the seabed, to a degree that this is adversely affecting benthic invertebrate 



communities. This supports the findings of recent surveys for the Cape Town outfalls monitoring 
programme. The present survey on sediment benthic macrofauna concludes that there is some 
evidence for impacts to these communities near the Camps Bay outfall, but there are 
uncertainties in the data to either doubt this is the case, or to preclude a confident conclusion 
until additional information is generated. Indeed, the report appears to be somewhat 
contradictory in this sense, sometimes appearing to allude to an impact to sediment benthic 
macrofauna near the Camps Bay outfall while at other times alluding to uncertainties that make 
it impossible to conclude this is the case. I support the report conclusion that a more intensive 
sampling effort is required to resolve this issue, perhaps at the expense of sediment benthic 
macrofauna surveys at the Green Point outfall and in Table Bay.  

Rocky substrate epifauna and fish surveys also did not provide clear evidence for measurable 
community level impacts of the effluent discharges.  

Bioaccumulation 
The small size of the West Coast Rock Lobster specimens collected for the survey, in combination 
with the collapsed fishery for this species and the findings of the present study and an earlier 
study that provided no evidence lobsters are accumulating metal contaminants in their tissue to 
a degree that this poses significant health risks to humans, calls into question the ethics of 
continuing to use this species as a contaminant monitoring sentinel. The City of Cape Town and 
survey team might thus wish to consider the long-term use of this animal as a contaminant 
monitoring sentinel. However, discontinuing the use of West Coast Rock Lobster as a 
contaminant monitoring sentinel is not a specific recommendation I make as there are valid 
reasons for its identification and use in this context.  

Spearfishing was used to sample fish, but this is not a recommended method. I appreciate the 
rationale for using this collection method, but it restricts the analysis of tissue to a specific, 
undamaged part of the fish fillet. Ideally, an entire fillet should be processed from each fish. I 
nevertheless appreciate that the survey team will need to make a trade-off between time spent 
in the field collecting fish using other methods, and the number of samples that can be analysed. 

The bioaccumulation component of the study should, to the extent practical, standardise the size 
of animals analysed amongst sites. It is the common difficulty in collecting animals of a standard 
size amongst sites that makes these studies expensive, as long-periods must often be spent in 
the field for this purpose. However, non-standardised fish, lobster, and mussel sizes complicates 
comparisons amongst sites, and limits human health hazard and risk assessment. I nevertheless 
appreciate that the survey team will need to make a trade-off between time spent in the field 
collecting organisms of s standard size, and the number of samples that can be analysed. That 
said, the study was valuable in confirming that, despite variations in animal size, there was no 
evidence for anomalously high metal concentrations in the targeted organisms.  

The hazard and risk assessment findings support earlier studies that metals are not being 
bioaccumulated to such high concentrations in the targeted organisms that this is posing 
unacceptably high hazards and risks to human health of seafood consumers in Cape Town. This 
conclusion is of course restricted to metals in the context of this survey, but future surveys for the 
monitoring programme will identify if this extends to other contaminants that these organisms 
might be accumulating in their tissue.  



Conclusions 
The monitoring programme uses a diverse array of monitoring techniques and environmental 
indicators for assessing the impact of the effluent discharges on the marine receiving 
environments. The survey team is commended for completing the many surveys required, in what 
would appear sometimes to be trying weather conditions. 

The diverse array of monitoring techniques and environmental indicators is a strength of the 
monitoring programme and contributes confidence that the conclusion reached by the survey 
team that there was no clear evidence for major ecological impacts in the receiving environments 
beyond the allowable mixing zones in the survey period is reliable, within the constraints of the 
techniques, some challenges experienced in the measurement of certain environmental 
indicators, and the survey design. Based on the information made available to me for the review, 
I concur with the conclusion reached by the survey team.  

The absence of evidence for major ecological impacts is due either to physical, chemical, and 
biological processes in the receiving environments effectively dispersing, diluting, and degrading 
effluent derived contaminants to such a degree that possible effects of the discharges are 
subsumed by natural variability beyond the allowable mixing zones, or there are no effects. 
However, there can never be no effect in the context of effluent discharge. Other monitoring 
techniques and environmental indicators might detect more subtle ecological impacts and 
effects of the discharges, but whether these will materially alter the conclusions reached in terms 
of the extent of ecological and human health risks when compared to the current survey findings 
is open to debate. These techniques could, however, be considered in future iterations of the 
monitoring programme, if necessary.  

Segments of the public might not appreciate, nor accept, that there was no clear evidence for 
major ecological impacts related to effluent discharges beyond the allowable mixing zones in the 
survey period. This is, however, a logical conclusion based on the available results for the 
monitoring techniques and environmental indicators used for the survey. However, as noted 
above it would be incorrect to conclude that the effluent discharges are not having an impact–
there can never be no impact in the context of the discharges–and the public thus has a right to 
express concerns on this practice.  

The contradiction between the findings of this first year of the current outfalls monitoring 
programme cycle and conclusions reached by other investigators who have pointed to effluent 
discharge as posing major ecological and human health risks in the coastal marine environment 
in Cape Town may reflect different indicators used in the studies. However, I am aware the current 
City of Cape Town outfalls monitoring programme will use some of the indicators used by other 
investigators in forthcoming surveys, so further conclusions on the nature and extent of impacts 
associated with the effluent discharges will need to wait until the future survey information is 
available.  

I recommend that the City of Cape Town make a stronger point of explaining to the public that 
alternative wastewater management options, such as transferring wastewater discharged 
through the outfalls to inland wastewater treatment works will ultimately involve the discharge of 
treated wastewater into a river/estuary and eventually the sea. Not only will this come at a 
significant additional financial cost, but the ecological costs of treated wastewater discharges 



into rivers and estuaries might supersede the impacts of discharges of preliminarily treated 
effluent into the sea. Nonetheless, the City should continue to explore opportunities to improve 
effluent quality and address public concerns. 

Closure 
The role of a reviewer is to critically evaluate a report, which often necessitates highlighting areas 
of concern relative to reported conclusions. In doing so, the positive aspects of the work can be 
overlooked. As noted above, the existing monitoring programme involves a large volume of work, 
and the survey team is commended for completing it within acknowledged weather and other 
typical and sometimes uncontrollable survey constraints that inevitably arise. The City of Cape 
Town is also commended for supporting the surveys, to a degree that more information was 
generated than that ordinarily required in Coastal Water Discharge Permits. The surveys 
completed in the first year make an important contribution to the understanding of effluent 
discharge impacts in the Cape Town area. I look forward to the opportunity to review further 
reports as the monitoring programme progresses.  

In closing, I welcome the opportunity to discuss the comments that I have made in this letter and 
the annotated report with the City of Cape Town and/or the survey team, should you consider this 
useful. 

Your sincerely, 

 

Brent Newman 



 
 

 

18 November 2025 

 

Brent Newman 

Coastal Systems Research Group 

CSIR 

 

 

RE: External review of the draft City of Cape Town Marine Wastewater Outfalls Receiving 

Environment Monitoring Annual Report 2024/2025  

 

Dear Brent, 

 

Our thanks for your efforts as external reviewer of a draft version of the City of Cape Town Marine 

Outfalls Monitoring Annual Report 2024/2025 prepared by Infinity and Anchor. Your inputs have been 

exceptionally valuable, and we believe the final report has been strengthened significantly in 

response to your review comments. 

 

A copy of the final report is provided herewith for your records, along with a brief response to your 

review comments overleaf. 

 

Thank you once again for your work on this – it has certainly improved the final report and we 

appreciate your willingness to contribute.  

 

Please feel free to get in touch with any further feedback or to discuss any of the above responses. 

 

Regards, 

 

 

Barry Clark     Jeremy Rose    

Anchor Environmental   Infinity Environmental 
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Preamble 

I was appointed by the City of Cape Town to provide an independent review 

of the abovementioned report, including its appendices. The purpose of this 

letter is to inform you that I have completed the review. Key comments arising 

from my review are summarized below. I have also provided annotations 

directly within the report, which is returned under the cover of this letter. This 

letter and the annotated report should be considered jointly. The review 

comments are my own and do not necessarily represent the views of the CSIR. 

It remains at the discretion of the City of Cape Town and/or the survey team 

whether to adopt the recommendations I have made in the context of the 

report and study. 

 

Thank you. We believe the 

final report has been 

strengthened significantly in 

response to your review 

comments. 

General 

The report is generally well presented, clearly written, and follows a logical 

format in terms of the survey sections. However, there are several general 

aspects that, in my opinion, warrant attention. 

 

- The report contains numerous grammatical errors and inconsistencies in 

terminology. I have highlighted many of these within the report, but I did 

not attempt to identify every instance. While these issues do not detract 

from the scientific rigour of the study, they may be distracting to a 

discerning reader. I appreciate that different specialist scientists 

contributed to various chapters or sections of the report, which likely 

accounts for inconsistencies in terminology, presentation, and style. I 

recommend that a single scientist, or technical editor, be tasked with 

ensuring consistency in terminology, presentation, and style throughout 

the report. 

 

- The figures, graphs, and tables generally convey the survey findings in a 

clear format. One criticism is that axis labels for numerous graphs include 

technical inaccuracies, such as not superscripting the ‘2’ in m2, or 

subscripting the number of oxygen molecules (‘4’) in nutrient chemical 

formulas, such as PO4-P rather than PO4-P. As above, this may be 

distracting for a more discerning reader and technical audience. Some 

information in axis labels is, in my opinion, also superfluous or redundant, 

such as ‘Ave. taxa per sample’ if the same information (Ave. in this case) 

is included in the figure caption. 

 

- Numerous figure captions require attention. I have pointed out several 

incidences within the report. 

 

- I recommend that in addition to the appendices provided, the report that 

outlines the monitoring programme scope of work and survey designs, 

and the Coastal Waters Discharge Permits for the three outfalls, also be 

included as appendices for ease of reference. Alternately, where these 

are first mentioned in the report a hyperlink to the report or permits on the 

City of Cape Town website could be provided for ease of reference, if this 

is a simpler process. 

Inconsistencies in terminology, 

presentation of units, 

referencing errors, grammar, 

formatting problems, figure 

captions, etc. in the draft 

document are 

acknowledged and have 

been rectified – thank you for 

highlighting these. The final 

version of the report has 

incorporated your comments, 

and been edited for 

consistency. While we have 

not responded in detail to 

each of these, we 

appreciated the time taken to 

highlight them. 

Water quality 

Uncertainties surrounding the validity of reported total suspended solids, 

metal, and nutrient concentrations is unfortunate, as nothing can be 

concluded from the data. I appreciate the survey team has been transparent 

about these limitations. However, a decision needs to be made on whether 

these measurements are retained and interpreted in the report or are 

withdrawn entirely−if there is no confidence in the measurements then there 

can be no confidence in conclusions drawn from the data analysis and 

interpretation, in my opinion. The survey team, in consultation with the City of 

Cape Town, will need to decide on whether these data should be retained in 

the report, assuming they can be interpreted with some confidence in a 

relative rather than absolute context.  

 

Other comments on this part of the report include: 

- Uncertainties surrounding 

the validity of reported 

total suspended solids, 

metal, and nutrient 

concentrations are 

acknowledged in the 

report. We have elected 

in the final report not to 

include assessments 

based on these data 

while the necessary 

laboratory quality control 

measures are pursued. 

Data are reported in 

https://www.anchorenvironmental.co.za
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- Large variations in sea urchin gamete fertilisation success in replicate 

treatments for some toxicity tests suggest a methodological issue that 

needs to be addressed. 

- I disagree that a sea urchin gamete fertilisation success of 70% should be 

used to delineate toxic from non-toxic water samples. I appreciate that 

this is a limit of acceptability used in some parts of the world. I also 

appreciate that comparisons were made to the reference site data, but 

a control sample fertilisation success should be the point of comparison. 

This is especially the case when toxicity was detected at some reference 

sites. I suspect that a fertilisation success of 95%, or at least 90%, can be 

regarded as the limit for test acceptability−but enough control treatments 

should have been generated to date to define a test acceptance limit 

and threshold for toxicity.  

- Toxicity tests are valuable but have limitations. These should be briefly 

expounded upon in the report. I raise this point as the results of toxicity 

tests are, in my opinion, a good impact indicator. 

- The salinity reported at numerous sites in some surveys seems anomalously 

high. Although I did not perform a detailed review of the scientific 

literature pertaining to salinities in nearshore marine waters off Cape Town 

and thus stand to be corrected, a salinity above 36, and especially above 

37 seems high for this area of the South African coast. Indeed, salinities 

above 35.5 may well be high. Calibration of the salinity sensor should be 

done regularly, if this is not already the case, and should be verified 

against seawater standards. If so, it might be worthwhile including a very 

brief review of the literature in support of these high salinities.  

- A turbidity of 0 NTU was a common occurrence in the water quality 

surveys. I question the validity of these measurements−there should in my 

opinion never be zero turbidity in marine waters such as those off Cape 

Town. Even the clearest water to the naked eye, including drinking water, 

will have some turbidity. Calibration of the turbidity sensor should be done 

regularly, if this is not already the case, and checked. I recommend that 

the resolution of the in situ instrument be investigated. It may well be that 

a turbidity of 0 NTU is being reflected by the instrument, but this is simply 

because the resolution is too wide to effectively measure a very low 

turbidity. The turbidity should thus not be considered as 0 NTU, but rather 

too low to measure accurately. The turbidity could in this instance be 

presented as 0 NTU but should be caveated by a statement on the 

instrument’s measurement resolution and that a turbidity of 0 NTU 

represents a very low (but unmeasurable) turbidity.  

- The survey team might wish to investigate the relationship between pH 

and dissolved oxygen. They are frequently very closely related and 

deviations from such a relationship by one or both might be informative 

on effluent discharge related impacts on water quality. 

- I recommend that, if the opportunity arises during normally scheduled 

water quality surveys, that water samples be collected within the most 

intense part of surfacing effluent plumes. This will provide a measure for 

‘calibrating’ measurements made at the AMZ boundary, and will 

obviously provide information on water quality within a surface water 

plume. 

appendices only for the 

sake of completeness 

and to confirm the 

attempts to comply with 

the DFFE-approved 

monitoring programme. 

- We have also reviewed 

data for fertilisation 

toxicity tests and 

reworded conclusions 

and analyses in relation to 

the 70% threshold 

included in Standard 

Methods. The final report 

avoids any averaging of 

toxicity data across tests 

or dates, but retains the 

threshold in the absence 

of a locally determined 

success threshold for the 

time being. 

- Some of the limitations of 

toxicity testing have been 

expanded on in the 

relevant sections of the 

report. 

- Higher salinities and lower 

turbidity data will be 

investigated with the 

supplier of the sensors, but 

we can confirm that all 

necessary calibrations are 

regularly performed. The 

turbidity data have been 

qualified where they 

appear in the report. 

- The suggestion to 

consider the relationship 

between dissolved 

oxygen and pH is an 

interesting one, and will 

be pursued in the next 

reporting period. 

- Sampling of the visible 

part of surfacing effluent 

plumes is already 

conducted on an ad hoc 

basis – data for this will be 

considered for 

incorporation in the next 

reporting period. 

Emerging contaminants 

I question the necessity of microplastic studies in the context of the effluent 

discharges, or at least whether this study needs to be taken forward. While I 

do not question that microplastics are contaminants in municipal effluent and 

will be reaching the sea via effluents discharged through the outfalls since this 

is well-documented in the scientific literature and it would be surprising if this 

was not also the case in Cape Town, the only conclusions that can be 

reached from the study is that effluent is a probable source of microplastics to 

coastal waters in Cape Town. There were no specific concentration trends 

that allude to effluent as being more or less important than other potential 

The conclusions of the 

microplastics chapter have 

been reviewed and revised to 

clarify the exploratory nature 

of the study. 

https://www.anchorenvironmental.co.za
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microplastic sources. Also, if there are higher microplastic counts near the 

outfalls, what does this mean from an ecological perspective? We know too 

little about the ecological impacts of microplastics to reach a conclusion on 

whether they are exerting a major effect on the local ecology, regardless of 

the fact the body of evidence does point to some ecological impacts of these 

contaminants. That said, it is the prerogative of the City of Cape Town and/or 

survey team to decide on the future value of this component of the monitoring 

programme. I also appreciate that future surveys could provide spatial trends 

that allude to the importance of the discharges. 

 

Sediment quality 

The survey findings confirm the findings of earlier surveys on the Cape Town 

outfalls, or surveys in the outfall areas. These studies have consistently pointed 

to low contaminant concentrations in sediment near the outfalls, and in Table 

Bay, reflecting the combined effects of numerous receiving environment 

properties.  

 

The Limits of Detection for polycyclic aromatic hydrocarbons are high relative 

to the concentrations that can be expected in sand dominated sediment 

such as that near the Cape Town outfalls. This probably accounts for the 

almost complete failure to detect these compounds in sediment. A lower Limit 

of Detection is necessary to detect these compounds in sandy sediment, but 

whether this is necessary is debatable since even at the used Limits of 

Detection there is no evidence for the significant accumulation of these 

hydrocarbons in sediment. 

 

 

We concur that the findings 

are well-aligned with previous 

work. 

 

 

 

 

 

Limits of detection were 

below guideline thresholds for 

all but three of the PAHs, but 

we agree that there is no 

evidence for the 

accumulation of these in 

sediment. 

Ecological effects 

The findings of the ecological effects surveys also provide no clear evidence 

that effluent derived material is accumulating on the seabed near the outfalls, 

nor is effluent in the water column impinging on the seabed, to a degree that 

this is adversely affecting benthic invertebrate communities. This supports the 

findings of recent surveys for the Cape Town outfalls monitoring programme. 

The present survey on sediment benthic macrofauna concludes that there is 

some evidence for impacts to these communities near the Camps Bay outfall, 

but there are uncertainties in the data to either doubt this is the case, or to 

preclude a confident conclusion until additional information is generated. 

Indeed, the report appears to be somewhat contradictory in this sense, 

sometimes appearing to allude to an impact to sediment benthic 

macrofauna near the Camps Bay outfall while at other times alluding to 

uncertainties that make it impossible to conclude this is the case. I support the 

report conclusion that a more intensive sampling effort is required to resolve 

this issue, perhaps at the expense of sediment benthic macrofauna surveys at 

the Green Point outfall and in Table Bay.  

 

Rocky substrate epifauna and fish surveys also did not provide clear evidence 

for measurable community level impacts of the effluent discharges. 

 

The conclusions of the 

ecological effects chapter 

have been strengthened and 

clarified based on this 

feedback. No evidence was 

found for ecological effects at 

the community level. 

Bioaccumulation 

The small size of the West Coast Rock Lobster specimens collected for the 

survey, in combination with the collapsed fishery for this species and the 

findings of the present study and an earlier study that provided no evidence 

lobsters are accumulating metal contaminants in their tissue to a degree that 

this poses significant health risks to humans, calls into question the ethics of 

continuing to use this species as a contaminant monitoring sentinel. The City 

of Cape Town and survey team might thus wish to consider the long-term use 

of this animal as a contaminant monitoring sentinel. However, discontinuing 

the use of West Coast Rock Lobster as a contaminant monitoring sentinel is not 

a specific recommendation I make as there are valid reasons for its 

identification and use in this context.  

 

Spearfishing was used to sample fish, but this is not a recommended method. 

I appreciate the rationale for using this collection method, but it restricts the 

 

- Rock lobster is currently 

included primarily to allow 

for assessment of human 

health impacts given that 

this species is regularly 

harvested for 

consumption along Cape 

Town’s coastline. 

- The logistical aspects of 

sampling have been 

balanced against the 

costs of the programme in 

determining the methods, 
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analysis of tissue to a specific, undamaged part of the fish fillet. Ideally, an 

entire fillet should be processed from each fish. I nevertheless appreciate that 

the survey team will need to make a trade-off between time spent in the field 

collecting fish using other methods, and the number of samples that can be 

analysed.  

 

The bioaccumulation component of the study should, to the extent practical, 

standardise the size of animals analysed amongst sites. It is the common 

difficulty in collecting animals of a standard size amongst sites that makes 

these studies expensive, as long-periods must often be spent in the field for this 

purpose. However, non-standardised fish, lobster, and mussel sizes 

complicates comparisons amongst sites, and limits human health hazard and 

risk assessment. I nevertheless appreciate that the survey team will need to 

make a trade-off between time spent in the field collecting organisms of s 

standard size, and the number of samples that can be analysed. That said, 

the study was valuable in confirming that, despite variations in animal size, 

there was no evidence for anomalously high metal concentrations in the 

targeted organisms.  

 

The hazard and risk assessment findings support earlier studies that metals are 

not being bioaccumulated to such high concentrations in the targeted 

organisms that this is posing unacceptably high hazards and risks to human 

health of seafood consumers in Cape Town. This conclusion is of course 

restricted to metals in the context of this survey, but future surveys for the 

monitoring programme will identify if this extends to other contaminants that 

these organisms might be accumulating in their tissue.  

but we acknowledge this 

limitation. 

- We concur with this 

assessment of the 

conclusions. 

Conclusions 

The monitoring programme uses a diverse array of monitoring techniques and 

environmental indicators for assessing the impact of the effluent discharges 

on the marine receiving environments. The survey team is commended for 

completing the many surveys required, in what would appear sometimes to 

be trying weather conditions.  

 

The diverse array of monitoring techniques and environmental indicators is a 

strength of the monitoring programme and contributes confidence that the 

conclusion reached by the survey team that there was no clear evidence for 

major ecological impacts in the receiving environments beyond the allowable 

mixing zones in the survey period is reliable, within the constraints of the 

techniques, some challenges experienced in the measurement of certain 

environmental indicators, and the survey design. Based on the information 

made available to me for the review, I concur with the conclusion reached 

by the survey team. 

 

The absence of evidence for major ecological impacts is due either to 

physical, chemical, and biological processes in the receiving environments 

effectively dispersing, diluting, and degrading effluent derived contaminants 

to such a degree that possible effects of the discharges are subsumed by 

natural variability beyond the allowable mixing zones, or there are no effects. 

However, there can never be no effect in the context of effluent discharge. 

Other monitoring techniques and environmental indicators might detect more 

subtle ecological impacts and effects of the discharges, but whether these 

will materially alter the conclusions reached in terms of the extent of 

ecological and human health risks when compared to the current survey 

findings is open to debate. These techniques could, however, be considered 

in future iterations of the monitoring programme, if necessary. 

 

Segments of the public might not appreciate, nor accept, that there was no 

clear evidence for major ecological impacts related to effluent discharges 

beyond the allowable mixing zones in the survey period. This is, however, a 

logical conclusion based on the available results for the monitoring 

techniques and environmental indicators used for the survey. However, as 

 

Thank you for this feedback – 

we appreciate the 

constructive inputs and have 

incorporated revisions in 

response to the detailed in-

text comments in addition to 

these summaries. 
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noted above it would be incorrect to conclude that the effluent discharges 

are not having an impact– there can never be no impact in the context of 

the discharges–and the public thus has a right to express concerns on this 

practice.  

 

The contradiction between the findings of this first year of the current outfalls 

monitoring programme cycle and conclusions reached by other investigators 

who have pointed to effluent discharge as posing major ecological and 

human health risks in the coastal marine environment in Cape Town may 

reflect different indicators used in the studies. However, I am aware the current 

City of Cape Town outfalls monitoring programme will use some of the 

indicators used by other investigators in forthcoming surveys, so further 

conclusions on the nature and extent of impacts associated with the effluent 

discharges will need to wait until the future survey information is available. 

 

I recommend that the City of Cape Town make a stronger point of explaining 

to the public that alternative wastewater management options, such as 

transferring wastewater discharged through the outfalls to inland wastewater 

treatment works will ultimately involve the discharge of treated wastewater 

into a river/estuary and eventually the sea. Not only will this come at a 

significant additional financial cost, but the ecological costs of treated 

wastewater dischargesinto rivers and estuaries might supersede the impacts 

of discharges of preliminarily treated effluent into the sea. Nonetheless, the 

City should continue to explore opportunities to improve effluent quality and 

address public concerns. 

 

Closure 

The role of a reviewer is to critically evaluate a report, which often necessitates 

highlighting areas of concern relative to reported conclusions. In doing so, the 

positive aspects of the work can be overlooked. As noted above, the existing 

monitoring programme involves a large volume of work, and the survey team 

is commended for completing it within acknowledged weather and other 

typical and sometimes uncontrollable survey constraints that inevitably arise. 

The City of Cape Town is also commended for supporting the surveys, to a 

degree that more information was generated than that ordinarily required in 

Coastal Water Discharge Permits. The surveys completed in the first year make 

an important contribution to the understanding of effluent discharge impacts 

in the Cape Town area. I look forward to the opportunity to review further 

reports as the monitoring programme progresses.  

 

In closing, I welcome the opportunity to discuss the comments that I have 

made in this letter and the annotated report with the City of Cape Town 

and/or the survey team, should you consider this useful. 

 

 

Thank you for this feedback. 
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Stavanger 11th November 2025 

 

 

 

To Mr. Gregg Oelofse 

Manager of the Coastal Management  

Spatial Planning and Environment  

City of Cape Town 

South Africa 

 

Objective: External Review of the CCT Marine Outfalls Report 2024-2025  

As a reviewer of the City of Cape Town Marine Outfalls Monitoring Report 2025, I would 
like to commend the City and its consultants for the considerable effort and dedication 
invested in this first year of the monitoring programme.  

The study presents a well-designed and multidisciplinary approach to assessing the 
environmental performance of marine wastewater outfalls, reflecting a genuine commitment 
to responsible coastal management and evidence-based decision-making. This work provides 
a strong foundation for understanding the condition of the receiving environment and for 
guiding future improvements in wastewater management.  

The comments and recommendations below are offered to support the continued refinement 
and strengthening of this important programme. 

Sincerely, 

 

Prof. Daniela M. Pampanin 

 

************************ 
Daniela M. Pampanin PhD. 

Professor 
Faculty of Science and Technology 
Department of Chemistry, Bioscience and Environmental Engineering 

 

 

 

************************ 
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General Evaluation 

The first-year report of the City of Cape Town’s three-year marine outfalls monitoring 
programme (2024–2025) constitutes a thorough and well-structured environmental assessment, 
demonstrating substantial effort, technical competence, and multidisciplinary integration. The 
programme is comprehensive in scope, encompassing six key areas: (1) water quality (physico-
chemical parameters, nutrients, and metals); (2) ecotoxicity using sea urchin fertilisation 
bioassays; (3) sediment quality (VOCs, PAHs, TPHs, TOC, and phenols); (4) bioaccumulation 
studies in resident and caged biota (bream, rock lobsters, and black mussels); (5) monitoring 
of contaminants of emerging concern (pharmaceuticals, personal care products, and herbicides) 
and microplastics; and (6) assessment of ecological effects through surveys of benthic and reef 
communities. 

The report provides an extensive dataset collected between July 2024 and June 2025, and it 
presents findings with a commendable level of detail and scientific rigour. The integration of 
field observations, laboratory analyses, and model validation enhances the overall credibility 
of the results. Notably, the report confirms that while effluent plumes from the Green Point, 
Camps Bay, and Hout Bay marine outfalls are frequently detectable, their physical and 
chemical effects remain largely confined within the allowable mixing zones (AMZs), and 
compliance with permit conditions has generally been achieved. The confirmation of 
dispersion model predictions from earlier studies (2020–2021) is a particularly valuable 
outcome, strengthening confidence in these models as management tools for temporal and 
spatial interpretation of effluent dynamics. 

The breadth of the monitoring design reflects a well-considered, ecosystem-based approach, 
ensuring that both acute and chronic impacts are captured. The inclusion of bioassays (sea 
urchin fertilisation), sediment toxicity testing, and bioaccumulation analyses provides a solid 
foundation for assessing ecological risk beyond simple compliance monitoring. Furthermore, 
the consistency between observed plume behaviour and modelled outputs demonstrates sound 
integration between empirical and predictive approaches. The documentation of faecal 
indicator bacteria (FIB) exceedances primarily following rainfall events highlights the 
programme’s sensitivity to distinguishing between outfall-derived and land-based 
contamination sources. 

The study’s finding that most water quality parameters, including suspended solids and metals, 
remain within natural variability limits at reference sites is encouraging. The lack of major 
acute toxicity in seawater samples and the absence of significant ecological degradation in 
benthic and reef communities suggest that the assimilative capacity of the marine receiving 
environments has not been exceeded under current discharge regimes. The incorporation of 
microplastic monitoring, though qualitative at this stage, is a valuable addition, demonstrating 
responsiveness to emerging global environmental concerns. 
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Specific comments and recommendations for improvement 

1. Study purpose 
- While the report highlights the role of dilution and dispersion in mitigating immediate 

pollutant concentrations, it would be advisable to rephrase the paragraph in line 65 to 
avoid possible misunderstanding. Dilution and dispersion should not be interpreted as 
sustainable solutions to pollution management, since continuous discharge may still 
lead to gradual accumulation of contaminants in the marine environment. It is 
recommended that the text clarify that long-term environmental protection depends on 
ensuring that wastewater discharges contain pollutant concentrations low enough to 
pose no risk to ecosystems or human health. 

2. Methodological clarity and standardisation 

- In Section 2.2 (Bioaccumulation), it should be clearly specified whether analyses were 
performed on wild or caged organisms, and at what distance from the outfalls the 
samples were collected. This information is critical for interpreting exposure gradients. 

- In the microbiology section (line 556), details on sample transport and storage 
conditions should be added to ensure traceability and comparability with subsequent 
analyses (as is done for ecotoxicity samples in Section 2.2.3.2). 

- For the metals analysis (line 647), greater transparency is required regarding laboratory 
selection and quality assurance procedures. The rationale for choosing the UK 
laboratory should be stated explicitly, and data on inter-laboratory variability, analytical 
recovery, and the use of internal standards should be presented. Spiking with known 
concentrations and inclusion of certified reference materials would further support data 
integrity. With the introduction of a new laboratory for the 2025–2026 cycle (line 676), 
measures to ensure inter-laboratory comparability must be outlined, as analytical 
discrepancies can arise from instrument sensitivity and detection limits (LOD/LOQ). 

3. Nutrient and temperature data interpretation 

- The reported nutrient concentrations, which were two to three orders of magnitude 
higher than in previous surveys (line 1200), require detailed scrutiny. These anomalies 
could stem from methodological inconsistencies, instrument calibration issues, or 
environmental drivers such as changing water temperature regimes (line 739; 9.4°C–
15.4°C range). Comparative testing using both the old and new laboratories for a subset 
of samples would allow for verification and improve confidence in the nutrient dataset 
before continuing the full monitoring cycle. 

4. Ecotoxicity and variability 

- The whole effluent toxicity tests using sea urchin fertilisation assays indicate no 
detectable contaminants that directly inhibit fertilisation. However, they cannot exclude 
the presence of other toxicants acting through different mechanisms. This limitation 
should be clearly stated. Nonetheless, the assay remains a sensitive and widely 
recognised method for assessing sublethal toxicity in marine environments. 

- The variability in sea urchin fertilisation success between samples raises questions 
about sample homogeneity and replication. The report should specify how water 
samples were homogenised before testing and how many replicates were analysed per 
site. Additionally, while the test is robust for detecting reproductive toxicity, the report 
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should clarify that it does not exclude the potential presence of contaminants acting via 
other toxicological pathways. 

5. Microplastics analysis 

- The microplastic study remains qualitative due to the selected approach. To align with 
current international publication standards, future monitoring analysis should include: 
A detailed sampling and preparation protocol; 
Polymer identification using FTIR, Raman, or pyrolysis-GC-MS; 
Quantification in standardised units (items/L or items/kg) 
Comparison with global datasets 
Discussion of discrepancies exceeding one order of magnitude with published literature 
justified by sampling gear or mesh size differences.  

6. Sediment and bioaccumulation results 

- The report correctly notes that sediment contamination does not correlate with 
proximity to outfalls and is more pronounced near known anthropogenic sources (e.g., 
Hout Bay Harbour). However, sediment metal enrichment (e.g., Cu, Zn, As, Pb) should 
be discussed in light of potential cumulative impacts over time, especially where 
concentrations approach guideline thresholds. 

- Bioaccumulation results (Figure 6–8) indicate no statistically significant correlation 
between metal concentrations and distance from outfalls. This conclusion is well-
supported, yet the discussion could be strengthened by including potential confounding 
factors such as species-specific bioaccumulation kinetics and habitat variability. 

7. Hydrodynamics and plume behaviour 

- The section on plume dynamics (line 1151) should be expanded, as the modelled 
effluent plume behaviour provides a crucial interpretive framework. The dynamic 
nature of plume dispersion, particularly under variable current and temperature 
conditions, should be presented as central to understanding short-term exceedances and 
potential seasonal effects. 

 

In conclusion, this report reflects a highly professional and scientifically robust monitoring 
programme. The data collected provide a sound foundation for assessing the impacts of marine 
wastewater discharges on Cape Town’s coastal environments. The work demonstrates strong 
alignment with international best practices in environmental monitoring and offers an 
evidence-based framework for adaptive management. To further enhance the scientific 
credibility and policy utility of the subsequent reports, methodological transparency, inter-
laboratory standardisation, and improved quantification of microplastics and nutrient dynamics 
are recommended. 



 
 

 

18 November 2025 

 

Prof Daniela Pampanin 

University of Stavanger 

  

 

 

 

RE: External review of the draft City of Cape Town Marine Wastewater Outfalls Receiving 

Environment Monitoring Annual Report 2024/2025  

 

Dear Daniela, 

 

Our thanks for your efforts as external reviewer of a draft version of the City of Cape Town Marine 

Outfalls Monitoring Annual Report 2024/2025 prepared by Infinity and Anchor. Your inputs have been 

exceptionally valuable, and we believe the final report has been strengthened significantly in 

response to your review comments. 

 

A copy of the final report is provided herewith for your records, along with a response to your review 

comments overleaf. 

 

Thank you once again for your work on this – it has certainly improved the final report and we 

appreciate your willingness to contribute.  

 

Please feel free to get in touch with any further feedback or to discuss any of the above responses. 

 

Regards, 

 

 

Barry Clark     Jeremy Rose    

Anchor Environmental   Infinity Environmental 
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Objective: External Review of the CCT Marine Outfalls Report 2024-2025  

As a reviewer of the City of Cape Town Marine Outfalls Monitoring Report 

2025, I would like to commend the City and its consultants for the 

considerable effort and dedication invested in this first year of the 

monitoring programme. The study presents a well-designed and 

multidisciplinary approach to assessing the environmental performance 

of marine wastewater outfalls, reflecting a genuine commitment to 

responsible coastal management and evidence-based decision-

making. This work provides a strong foundation for understanding the 

condition of the receiving environment and for guiding future 

improvements in wastewater management. The comments and 

recommendations below are offered to support the continued 

refinement and strengthening of this important programme. 

 

Thank you. We believe the 

final report has been 

strengthened significantly in 

response to your review 

comments. 

General Evaluation  

The first-year report of the City of Cape Town’s three-year marine outfalls 

monitoring programme (2024–2025) constitutes a thorough and well-

structured environmental assessment, demonstrating substantial effort, 

technical competence, and multidisciplinary integration. The 

programme is comprehensive in scope, encompassing six key areas: (1) 

water quality (physicochemical parameters, nutrients, and metals); (2) 

ecotoxicity using sea urchin fertilisation bioassays; (3) sediment quality 

(VOCs, PAHs, TPHs, TOC, and phenols); (4) bioaccumulation studies in 

resident and caged biota (bream, rock lobsters, and black mussels); (5) 

monitoring of contaminants of emerging concern (pharmaceuticals, 

personal care products, and herbicides) and microplastics; and (6) 

assessment of ecological effects through surveys of benthic and reef 

communities.  

 

The report provides an extensive dataset collected between July 2024 

and June 2025, and it presents findings with a commendable level of 

detail and scientific rigour. The integration of field observations, 

laboratory analyses, and model validation enhances the overall 

credibility of the results. Notably, the report confirms that while effluent 

plumes from the Green Point, Camps Bay, and Hout Bay marine outfalls 

are frequently detectable, their physical and chemical effects remain 

largely confined within the allowable mixing zones (AMZs), and 

compliance with permit conditions has generally been achieved. The 

confirmation of dispersion model predictions from earlier studies (2020–

2021) is a particularly valuable outcome, strengthening confidence in 

these models as management tools for temporal and spatial 

interpretation of effluent dynamics.  

 

The breadth of the monitoring design reflects a well-considered, 

ecosystem-based approach, ensuring that both acute and chronic 

impacts are captured. The inclusion of bioassays (sea urchin fertilisation), 

sediment toxicity testing, and bioaccumulation analyses provides a solid 

foundation for assessing ecological risk beyond simple compliance 

monitoring. Furthermore, the consistency between observed plume 

behaviour and modelled outputs demonstrates sound integration 

between empirical and predictive approaches. The documentation of 

faecal indicator bacteria (FIB) exceedances primarily following rainfall 

events highlights the programme’s sensitivity to distinguishing between 

outfall-derived and land-based contamination sources.  

 

The study’s finding that most water quality parameters, including 

suspended solids and metals, remain within natural variability limits at 

reference sites is encouraging. The lack of major acute toxicity in 

seawater samples and the absence of significant ecological 

degradation in benthic and reef communities suggest that the 

assimilative capacity of the marine receiving environments has not been 

 

Thank you – we concur with 

this summary of the annual 

report, and note the  
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exceeded under current discharge regimes. The incorporation of 

microplastic monitoring, though qualitative at this stage, is a valuable 

addition, demonstrating responsiveness to emerging global 

environmental concerns. 

Study purpose  

- While the report highlights the role of dilution and dispersion in 

mitigating immediate pollutant concentrations, it would be 

advisable to rephrase the paragraph in line 65 to avoid possible 

misunderstanding. Dilution and dispersion should not be interpreted 

as sustainable solutions to pollution management, since continuous 

discharge may still lead to gradual accumulation of contaminants in 

the marine environment. It is recommended that the text clarify that 

long-term environmental protection depends on ensuring that 

wastewater discharges contain pollutant concentrations low 

enough to pose no risk to ecosystems or human health. 

 

Thank you for highlighting this 

– the description of the 

functioning and purpose of 

marine outfalls in the 

Introduction has been 

strengthened and clarified on 

this basis. 

Methodological clarity and standardisation  

- In Section 2.2 (Bioaccumulation), it should be clearly specified 

whether analyses were performed on wild or caged organisms, and 

at what distance from the outfalls the samples were collected. This 

information is critical for interpreting exposure gradients. - In the 

microbiology section (line 556), details on sample transport and 

storage conditions should be added to ensure traceability and 

comparability with subsequent analyses (as is done for ecotoxicity 

samples in Section 2.2.3.2). - For the metals analysis (line 647), greater 

transparency is required regarding laboratory selection and quality 

assurance procedures. The rationale for choosing the UK laboratory 

should be stated explicitly, and data on inter-laboratory variability, 

analytical recovery, and the use of internal standards should be 

presented. Spiking with known concentrations and inclusion of 

certified reference materials would further support data integrity. 

With the introduction of a new laboratory for the 2025–2026 cycle 

(line 676), measures to ensure inter-laboratory comparability must be 

outlined, as analytical discrepancies can arise from instrument 

sensitivity and detection limits (LOD/LOQ). 

 

Section 2.2 has been updated 

to clarify that wild organisms 

were used, and distances 

from the outfalls is plotted. 

 

 

 

 

 

The sections on metals in 

water has been substantially 

revised. Data on 

interlaboratory variability has 

been incorporated into 

Appendix II. 

Recommendations for quality 

assurance in future monitoring 

are appreciated and will be 

incorporated. 

Nutrient and temperature data interpretation 

- The reported nutrient concentrations, which were two to three orders 

of magnitude higher than in previous surveys (line 1200), require 

detailed scrutiny. These anomalies could stem from methodological 

inconsistencies, instrument calibration issues, or environmental drivers 

such as changing water temperature regimes (line 739; 9.4°C– 15.4°C 

range). Comparative testing using both the old and new laboratories 

for a subset of samples would allow for verification and improve 

confidence in the nutrient dataset before continuing the full 

monitoring cycle. 

- Uncertainties surrounding 

the validity of reported 

and nutrient 

concentrations are 

acknowledged in the 

report. We have elected 

in the final report not to 

include assessments 

based on these data 

while the necessary 

laboratory quality control 

measures are pursued. 

Data are reported in 

appendices only for the 

sake of completeness 

and to confirm the 

attempts to comply with 

the DFFE-approved 

monitoring programme. 

 

Ecotoxicity and variability  

- The whole effluent toxicity tests using sea urchin fertilisation assays 

indicate no detectable contaminants that directly inhibit fertilisation. 

However, they cannot exclude the presence of other toxicants 

acting through different mechanisms. This limitation should be clearly 

 

- Some of the limitations of 

toxicity testing have been 

expanded on in the 
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stated. Nonetheless, the assay remains a sensitive and widely 

recognised method for assessing sublethal toxicity in marine 

environments. 

- The variability in sea urchin fertilisation success between samples 

raises questions about sample homogeneity and replication. The 

report should specify how water samples were homogenised before 

testing and how many replicates were analysed per site. 

Additionally, while the test is robust for detecting reproductive 

toxicity, the report 4 should clarify that it does not exclude the 

potential presence of contaminants acting via other toxicological 

pathways. 

relevant sections of the 

report. 

- Additional details as 

suggested here have 

been incorporated into 

the relevant 

methodology descriptions 

in the final report. 

Microplastics analysis –  

- The microplastic study remains qualitative due to the selected 

approach. To align with current international publication standards, 

future monitoring analysis should include:  

o A detailed sampling and preparation protocol; Polymer 

identification using FTIR, Raman, or pyrolysis-GC-MS;  

o Quantification in standardised units (items/L or items/kg); 

o Comparison with global datasets; and  

o Discussion of discrepancies exceeding one order of 

magnitude with published literature justified by sampling 

gear or mesh size differences. 

The conclusions of the 

microplastics chapter have 

been reviewed and revised to 

clarify the exploratory nature 

of the study. 

Recommendations for future 

work are appreciated, and 

will be considered in light of 

available resources. 

Sediment and bioaccumulation results –  

- The report correctly notes that sediment contamination does not 

correlate with proximity to outfalls and is more pronounced near 

known anthropogenic sources (e.g., Hout Bay Harbour). However, 

sediment metal enrichment (e.g., Cu, Zn, As, Pb) should be discussed 

in light of potential cumulative impacts over time, especially where 

concentrations approach guideline thresholds. 

- Bioaccumulation results (Figure 6–8) indicate no statistically 

significant correlation between metal concentrations and distance 

from outfalls. This conclusion is well supported, yet the discussion 

could be strengthened by including potential confounding factors 

such as species-specific bioaccumulation kinetics and habitat 

variability. 

 

We concur with this summary, 

and comparisons with 

available historic data are 

already included, but 

statistical analyses are 

challenging with current 

sample sizes. The three-year 

assessment will have more 

potential to consider 

cumulative effects over time. 

Some additional information 

in relation to the species 

selected, their habitats and 

other potential confounding 

factors has been included. 

7. Hydrodynamics and plume behaviour  

- The section on plume dynamics (line 1151) should be expanded, as 

the modelled effluent plume behaviour provides a crucial 

interpretive framework. The dynamic nature of plume dispersion, 

particularly under variable current and temperature conditions, 

should be presented as central to understanding short-term 

exceedances and potential seasonal effects. 

 

The plume dispersion 

modelling conducted by 

PRDW is better described in 

the source reports, links to 

which have now been 

incorporated into the final 

report. 

In conclusion, this report reflects a highly professional and scientifically 

robust monitoring programme. The data collected provide a sound 

foundation for assessing the impacts of marine wastewater discharges on 

Cape Town’s coastal environments. The work demonstrates strong 

alignment with international best practices in environmental monitoring 

and offers an evidence-based framework for adaptive management. To 

further enhance the scientific credibility and policy utility of the 

subsequent reports, methodological transparency, interlaboratory 

standardisation, and improved quantification of microplastics and 

nutrient dynamics are recommended. 

Thank you for this feedback – 

we appreciate the 

constructive inputs and have 

incorporated revisions in 

response to your suggestions. 
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