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Exe cutive Summ ary 

 Introduction 

Ixhaphozi Enviro Serv ices ( I.E.S.)  w ere contrac ted by Strategic Env ironmental Focus 

(SEF) to conduct w etland boundary verification on the Huddle Spruit Wetland, 

Huddle Golf Club. 

Scope of work 

Wetland verifications for the Huddle development (Appendix A): 

• The south – w estern corner of the development (roughly show n on the map in 

Appendix A), w here the 32m buffer around the seasonal w etland encroaches 

on the development. 

• Verify the northern section of the w etland (and its boundaries) (roughly show n 

on the map in Appendix A), as some services w ill cross the w etland here. An 

assessment of the Present Ecological State and Ecological Importance & 

Sens itiv ity w ere done for this part of the w etland. 

 

M ethodology 

The w etland w as prev ious ly delineated by SEF in 2006, refined by Imperata 

Consulting in 2007 and verified by I.E.S in 2008. At that time signs in w etness in the 

soils w ere used as the main indicator due to the fact that the Huddle Golf Course has  

transformed most of the w etlands natural charac ter . This s ituation is still relevant and 

using soils  to verify the 2008 delineation w as considered the best option.The Present 

Ecological Status (PES) method w as used to establish the integrity of the w etland. 

The Ecological Impor tance and Sensitiv ity (EIS) assessment w as conducted 

according to the guidelines as developed by  DWAF. 

 

Conclusion 

From the ver ification exercise the w etland delineation by SEF and Imperata 

Consulting are accepted as accurate. The w etland has a low  PES and EIS rating and 

the proposed Huddle Development should have little impact on the system if due 

diligence is paid dur ing the different stages of development. Mitigation measures  

should focus on stormw ater control, preventing w ater pollution, erosion and 

sedimentation. 
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1 INTRODUCTION 

Ixhaphozi Env iro Services w ere contracted by Strategic Env ironmental Focus (SEF) 

to conduct a w etland boundary verification on the Huddle Spruit Wetland, Huddle 

Golf Club. 

 

2 SCOPE OF WORK 

Wetland verifications for the Huddle development: 

• The south – w estern corner of the development (roughly show n on map in 

Appendix A), w here the 32m buffer around the seasonal w etland encroaches 

on the development. 

• Verify the northern section of the w etland (and its boundaries) (roughly show n 

on the map in Appendix A), as some services w ill cross the w etland here. An 

assessment of the Present Ecological State and Ecological Importance & 

Sens itiv ity w ere done for this part of the w etland. 

 

Due to the degraded state of the w etland vegetation (as a result of the golf course) it 
was necessary  to focus on a soil survey to verification the w etland boundaries. 
 

3 LIM ITATIONS OF THIS INVESTIGATION 

The follow ing w as assumed for the purposes of this w etland ecosystem assessment: 

• The information supplied by the client w as correct at the time that fieldw ork 

commenced. 

The follow ing limitations  w ere placed on the w etland verification study of this project: 

• A single baseline assessment and a soil survey  w ere conducted; 

• Accuracy of the maps, aquatic ecosystems, routes  and desktop assessments 

were made us ing the current 1:50 000 topographical map ser ies of South 

Africa; 

• Delineations and related spatial data generated w ill be supplied in GIS (kml 

file) format only and w ill be for use in conceptual planning purposes only and 

not detailed design. If the c lient requires that data be accurate to the level of 

detailed design this w ill be negotiated and budgeted for separately. 

• Accuracy of Global Positioning System (GPS) coordinates  w ere limited to 15m 

accuracy in the field; 

• Whilst every care is taken to ensure that the data presented are qualitatively 

adequate, inev itably conditions are never such that that is possible. In the 

circumstances it must be pointed out that the nature of the vegetation (an old 

established golf course), the time of year, human intervention and the like limit 

the veracity  of the material presented” . 

 



 
4 THE STUDY AREA 

The site is located in the Huddle Golf Club, Linksfied, Gauteng approx imately 2km 

w est of the N3 (Figure 1).It is located tow ards the headw aters of the Huddle Spruit, a 

tributary of the Jukskei River) w ith a prominent quartz ite ridge (Linksfield Ridge) to 

the south. The under lying geology is dominated in the w etland area by Halfw ay 

house granites . The w etland has been transformed into a golf course and is located 

w ithin an urban env ironment. 

 
Figure 1.Map indicating the locality of the study area: Place mark A (from Google 

Map)  

 

5 M ETHODOLGY 

The w etland w as previous ly delineated by SEF in 2006, refined by Imperata 

Consulting in 2007 and verified by I.E.S in 2008 (Grundling, 2008) (Figure 2) . At that 

time s igns in w etness  in the soils w ere used as the main indicator due to the fact that 

the Huddle Golf Course has transformed most of the w etlands natural character. 

This s ituation is still relevant and us ing soils to verify the 2007 delineation w as 

cons idered the bes t option. 
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Figure 2. Wetland boundaries as delineated by Imperata Consulting 2007 
 

5.1 BACKGROUND – THE WETLAND DELINEATION GUIDELINES 

 

In 2005 the Department of Water Affairs and Forestry published a manual entitled “A 

prac tical field procedure for identification and delineation of w etland and r ipar ian 

areas” (DWAF, 2005). The “… manual describes field indicators and methods for  

determining w hether an area is a w etland or r ipar ian area, and for finding its  

boundar ies .” The definition of a w etland in the guidelines is that of the NWA and it 

states that w etlands must have one or more of the follow ing attributes: 

 

• “Wetland (hydromorphic) soils that display charac ter istics resulting from 

prolonged saturation”  

• “The presence, at least occasionally, of w ater loving plants (hydrophytes)” 

• “A high water table that results  in saturation at or near  the surface, leading to 

anaerobic conditions developing in the top 50cm of the soil.” 

 

The guidelines further list four indicators to be used for the finding of the outer edge 

of a w etland. These are: 

 

• Terrain Unit Indicator. The terrain unit indicator does not only identify valley  

bottom w etlands but also w etlands on steep and mild s lopes in crest, 

mids lope and footslope pos itions. 
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• Soil Form Indicator. A number of soil forms (as defined by The Soil 

Classification Working Group, 1991) are listed as indicative of permanent, 

seasonal and temporary w etland zones. 

• Soil Wetness Indicator. Certain soil colours and mottles are indicated as  

colours of w et soils. The guidelines s tipulate that this  is the primary indicator  

for w etland soils . (Refer to the guidelines for a detailed descr iption of the 

colour indicators.)  In essence, the reduction and removal of Fe in the form of 

“bleaching”  and the accumulation of Fe in the form of mottles are the tw o main 

criteria for  the identification of soils that are periodically  or  permanently w et. 

• Vegetation Indicator . This is a key component of the definition of a w etland in 

the NWA. It often happens though that vegetation is disturbed and the 

guidelines therefore place greater emphasis on the soil form and soil w etness  

indicators as these are more permanent w hereas vegetation communities are 

dynamic and react rapidly to external factors such as c limate and human 

activities. 

 

The main emphasis of the guidelines is therefore the use of soils (soil form and 

wetness) as the cr iter ia for the delineation of w etlands. 

 

5.2. THEORETICAL BACKGROUND 

 

In order  to discuss  the procedures follow ed and the results of the w etland delineation 

exercise it is necessary at the outset to prov ide some theoretical background on soil 

forming processes, soil w etness indicators, w ater movement in soils and 

topographical sequences of soil forms (catena). 

 

5.2.1 Pedogenesis 

 

Pedogenesis is the process  of soil formation. Soil formation is a function of five (5)  

factors namely: 

• Parent mater ial 

• Climate 

• Topography 

• Living Organisms 

• Time  

 

These fac tors interact to lead to a range of different soil forming processes that 

ultimately determine the specific soil formed in a specific  location. Central to all soil 

forming processes is w ater and all the reac tions (phys ical and chemical) associated 
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with it. The physical processes inc lude w ater movement onto, into, through and out 

of a soil unit. The movement can be ver tically dow nw ards, lateral or ver tically  

upw ards through capillary forces  and evapotranspiration. The chemical processes 

are numerous and include dissolution, prec ipitation (of salts or other elements) and 

alteration through pH and reduction and ox idation (redox) changes. In many cases  

the reactions are promoted through the presence of organic  mater ial that is broken 

dow n through aerobic or anaerobic respiration by microorganisms. Both these 

processes alter the redox conditions of the soil and influence the oxidation state of 

elements such as iron (Fe) and manganese (Mn). Under reducing conditions Fe and 

Mn are reduced and become more mobile in the soil env ironment. Ox idiz ing 

conditions, in turn, lead to the prec ipitation of Fe and Mn and therefore lead to their  

immobilization. The dynamics of Fe and Mn in soil, their zones of depletion through 

mobilization and accumulation through prec ipitation, play an important role in the 

identification of the dominant w ater regime of a soil and could therefore be used to 

identify w etlands and w etland conditions. 

 

5.2.2 Water Movem ent in the Lands cape 

 

Water movement in a landscape is subject to grav ity and as such it w ill follow  the 

path of least resistance tow ards the low est point. In the landscape there are a 

number of factors determining the paths along w hich this w ater moves. Figure 

3provides a simplified schematic representation of an idealised landscape. The total 

prec ipitation (rainfall)  on the landscape from the cres t to the low est part or  valley  

bottom is taken as 100 %. Most geohydrologists agree that total recharge, the w ater 

that seeps into the underlying geological strata, is less than 4 % of total precipitation 

for most geological settings. Surface runoff varies considerably according to rainfall 

intensity and distribution, plant cover and soil characteris tics but is taken as a 

realistic 6 % of total precipitation for our idealised landscape. The total for surface 

runoff and recharge is therefore calculated as 10 % of total precipitation. If 

evapotranspiration (from plants as w ell as  the soil surface) is taken as a very high 30 

% of total prec ipitation it leaves 60 % of the total that has  to move through the soil 

from higher ly ing to low er lying areas. In the event of an average rainfall of 750 mm 

per year it results in 450 mm per year having to move laterally through the soil. In a 

landscape there is a cumulative effect as w ater from higher ly ing areas flow  to low er 

lying areas. 

 

To illustrate: If the assumption is  made that the area of interest is 100 m w ide it 

follow s that the first 100 m from the cres t dow nw ards has 4 500 m
3
 (or 4 500 000 

litres) of w ater moving laterally through the soil (100 m X 100 m X 0.45 m) per rain 
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season. The next sec tion of 100 m dow n the slope has its ow n 4 500 m
3
 of w ater as  

well as the added 4 500 m
3
 from the ups lope section to contend w ith, therefore 9 000 

m
3
. The next section has 13 500 m

3
 to contend w ith and the follow ing one 

18 000 m
3
. It is therefore c lear that, the longer the slope, the larger the volume of 

water that w ill move laterally through the soil profile. 

 

Amongst other factors, the thickness of the soil profile at a specific point w ill 

influence the intensity of the physical and chemical reac tions taking place in that soil. 

Figure 4illustrates the difference betw een a dominantly thick and a dominantly thin 

soil profile. If all factors are kept the same except for the soil profile thickness it can 

be assumed w ith confidence that the chemical and physical reactions associated 

with w ater in the landscape w ill be much more intense for the thin soil profile than for 

the thick soil profile. Stated differently: The volume of w ater moving through the soil 

per surface area of an imaginary plane perpendicular to the direction of w ater flow  is 

much higher for the thin soil profile than for the thick soil profile. 

 

 

 

Figure 3. Idealised landscape w ith assumed quantities of w ater moving through the 
landscape expressed as a percentage of total prec ipitation (100 %). Note the upland 

recharge area. 
 

Precipitation (100 %) 

Recharge (4 %) 

Surf ace runof f  (6 %) 

Evapotranspiration (< 30 %) 

Sub-surface lat eral 
drainage (> 60 %) 
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Figure 4.The difference in w ater flow  betw een a dominantly thick and dominantly 
thin soil profile. 
 

5.2.3 The Catena Concept 

 

Here it is important to take note of the “catena” concept. This concept is one of a 

topographic sequence of soils  in a homogenous geological setting w here the w ater 

movement and presence in the soils determine the specific characteris tics of the 

soils from the top to the bottom of the topography. Figure 5illustrates an idealised 

topographical sequence of soils in a catena for a quartz r ich parent material. Soils at 

the top of the topographical sequence are typically red in colour  (Hutton and 

Bainsv lei soil forms) and systematically grade to yellow further dow n the slope 

(Avalon soil form). As the volume of w ater that moves through the soil increases, 

typically in midslope areas, per iodic saturated conditions are experienced and 

consequently Fe is reduced and removed in the laterally flow ing w ater. In the event 

that the soils in the midslope pos itions are relatively sandy the resultant soil colour  

will be bleached or w hite due to the colour dominance of the sand quartz particles. 

The soils in these pos itions are typically of the Longlands and Kroonstad forms. 

Further dow n the slope there is an accumulation of clays and leaching products from 

higher  lying soils and this leads to typical illuvial and c lay  rich horizons. Due to the 

regular  presence of w ater the dominant conditions are anaerobic and reducing and 

Thi ck soil profile 

Thin soil profile < 0.5 m 

> 1 m 

Fluctuating 
water t able 

Impermeable layer 
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the soils exhibit grey colours often w ith bright yellow  and grey mottles (Katspruit soil 

form). In the event that there is a large depositional environment w ith prolonged 

saturation soils of the Champagne form may develop (typical peatland). 

 

 
Figure 5. Idealised catena on a quartz rich parent material. 
 

 

5.2.4 The Halfw ay House Granite Catena 

 

The typical catena that forms on the Halfw ay House granite differs from the idealised 

one discussed above in that the landscape is an old stable one, the parent mater ial 

is relatively hard and therefore resistant to w eather ing as w ell as that it has a very  

low  Fe content/”reserve” . The implication is that the w hole catena is dominated by  

bleached sandy soils w ith a distinct and shallow  zone of w ater fluctuation. This zone 

is often compr ised of a high frequency of Fe/Mn concretions and sometimes exhibits  

feint mottles. In low er lying areas the soils tend to be deeper due to colluv ial 

accumulation of sandy soil mater ial but then exhibit more distinct s igns of w etness  

(and pedogenesis) . Figure 6provides a schematic representation of the catena. 

 

Increasingly  
permanent wat er table 

Fluctuating wat er table 

Hutton 
Bainsvlei  

Avalon 

Longlands  

Kroonstad 

Katspruit 
Champagne 

> 1 m 
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Figure 6. Schematic  representation of a Halfw ay House granite catena. 
 

The essence of this catena is that the soils are predominantly less than 50 cm thick 

and as  such have a fluctuating w ater table (mimicking rainfall events)  w ithin 50 cm of 

the soil surface. One of the main criteria used dur ing w etland delineation exercises  

as stipulated by the guidelines (DWAF, 2005) is the presence of mottles  w ithin 50 cm 

of the soil surface (temporary and seasonal w etland zones). Even from a theoretical 

point of view  the guidelines cannot be applied to the above described catena as soils  

at the crest of the landscape w ould already qualify as temporary w etland zone soils  

(upon request many such examples can be supplied). The practical implication of 

this statement as w ell as practical examples  w ill be discussed in the nex t section. 

 

5.2.5 Convex Versus Concave Landscapes in the Halfway House 
Granite Catena 

 

An additional factor of variation in the Halfw ay House granites is the shape of the 

landscape along contours. Landscapes can be either concave or convex, or flat. The 

main difference betw een these landscapes lies in the fact that a convex landscape is  

essentially a w atershed w ith w ater flow ing in diverging direc tions w ith a subsequent 

occurrence of “dryer” soil conditions. In a concave landscape w ater flow s in 

converging directions  and soils often exhibit the w etter conditions  of “signs of 

wetness” such as grey colours, organic matter and subsurface clay accumulation. 

Figure 7presents the difference betw een these landscapes in terms of typical soil 

forms encountered on the Halfw ay House granites. In the convex landscape the 

subsurface flow  of w ater removes c lays and other w eathering products (inc luding Fe)  

in such a w ay that the midslope position soils exhibit an increasing degree of 

Increasingly  
permanent wat er table 

Fluctuating wat er table 

Glencoe 
Wasbank  

Longlands  

Kroonstad 

Katspruit 

Champagne 

Wasbank 

Wasbank 

< 0. 5 m 
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bleaching and relative accumulation of quartz (E-horizons). In the concave 

landscapes clays and w eather ing products are transported through the soils into a 

zone of accumulation w here soils start exhibiting properties of clay and Fe 

accumulation. In addition, coarse sandy soils in convex environments tend to be 

thinner due to the removal of sand par ticles through erosion and soils in concave 

env ironments tend to be thicker due to colluvial accumulation of mater ial transported 

from upslope pos itions. 

 

Note: In some cases the HHGD has influences of w hat appears to be 

dolerite/diabase. Under these circumstances the typical catena as descr ibed does 

not occur and a typical red/yellow -brow n/dark soil sequence is observed from crest 

to valley  bottom. Under the influence of dolerite/diabase the c lay contents of the soils  

are also much higher than the granite der ived soils. 

 

 

Figure 7.Schematic representation of the soils in convex and concave 
landscapes in the Halfway House granite catena. 
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5.2.6 Implicat ions for Wetland Delineat ion and Application of  the 
Guidelines 

 

When the 50 cm criterion is used to delineate w etlands in the Halfw ay House granite 

env ironment, the soils in convex pos itions often “qualify” as temporary w etland soils  

due to their relatively thin profile and the presence of concretions (often w eather ing 

to y ield “mottles”)  w ithin this zone. In conjunction w ith a low  Fe content in the soils  

and subsequent bleached colours (as defined for E-hor izons) in the matr ix a very  

large proportion of the landscape “qualifies” as temporary w etland zones. On the 

other  hand, the soils in the concave env ironments, especially in the centre of the 

drainage depress ion, tend to be thicker and the 50 cm cr iterion sometimes does not 

flag these soils as being w etland soils due to the depth of the signs of w etness  

(mottles) often occurr ing only at depths greater than 80 cm. Invar iably these areas  

are alw ays inc luded in w etland delineations due to the terrain unit indicator  flagging it 

as a w etland area and drainage feature. 

 

The str ict application of the w etland delineation guidelines in the Halfw ay House 

granite area often leads to the identification of 70 % or more of a landscape as being 

par t of a w etland. For  this reason a more pragmatic  approach is often follow ed in that 

the 50 cm cr iterion is not applied religiously. Rather, distinctly w et hor izons and 

zones of clay accumulation w ithin drainage depress ions are identified as distinct 

wetland soils. The areas  surrounding these are assigned to ex tensive seepage areas  

that are difficult to delineate and on w hich it is difficult to ass ign a realis tic  buffer 

area. The probable best practice is to assign a large buffer zone in w hich subsurface 

water flow  is encouraged and conserved to lead to a steady but slow  recharge of the 

wetland area, espec ially follow ing rainfall events . 

 

5.3. SITE ASSESSM ENT AND WETLAND DELINEATION 

 

Due to the current s tate of the s ite in terms of road construction activ ities as w ell 

historic impacts that have led to changes in vegetation and the appearance of head-

cuts in the stream canal a dedicated soil based delineation of the w etland on the site 

was conducted. 

 

5.3.1 Methods of Investigat ion 

 

The w etland on the site w as investigated and assessed on the bas is of the w etland 

indicators as descr ibed in the w etland delineation guidelines (DWAF, 2005) .As a 

bas is for the soil indicators the land type data for the s ite and surrounding area w as 
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also inves tigated to provide a baseline reference. Sample s ites are listed in Appendix  

B. 

 

5.3.2 Land Type data and Terrain Unit  Indicator 

 

Land type data for  the s ite w as obtained from the Institute for Soil Climate and Water  

(ISCW) of the Agr icultural Research Council (ARC). The land type data is presented 

at a scale of 1:250 000 and entails the div is ion of land into land types, typical terrain 

cross sections for the land type and the presentation of dominant soil types for each 

of the identified terrain units (in the cross section). The soil data is classified 

according to the Binomial System (MacVicar et al., 1977). The soil data w as 

interpreted and re-classified according to the Taxonomic System (The Soil 

Classification Working Group, 1991). 

 

 
Figure 8.Terrain units  
 

Wetlands usually occur in landscape pos itions (Figure 8) w here slopes are shallow er 

such as valley bottoms or even crests in certain conditions. How ever w etlands are 

often found on steeper s lopes w here discharge of intermediate (subsurface) flow  or 

groundw ater is forced to the surface by geological or geomorphological features, and 

it often noted at s lope changes such betw een the mids lope and the footslope. Slope 

changes w ere noted infield and correlated w ith imagery on Google Earth. High 

resolution satellite images as w ell as 2 m contours for the site w ere used to identify 

the specific terrain units w here the w etland occurs. This data w as correlated w ith the 

land type data and descr iptions for  the purposes of the discuss ion later in the report. 

 

5.3.3 Soil Form and Soil Wetness Indicators  

 

Soils w ere classified along five (5) transects across the delineated w etland (Figure 

9). The classification w as conducted through augur ing w ith a hand soil auger and the 

identification of soil morphological proper ties. These inc lude texture, s truc ture, soil 



 
colour, presence of mottles, etc. The presence and types of mottles w ere used as an 

indication of “signs of w etness” in the soil hor izons. “Signs of w etness” refer to the 

morphology of redox accumulations and redox depletions as expressed in soil due to 

the dominant w ater regime. 

 

 
Figure 9.Position of the transects on Huddle Park Golf Course 
 

 

5.3.3 Vegetation Indicator 

 

A vegetation survey w as not conducted by this author as it had been conducted due 

to the fac t that the w hole s ite is a golf course and mostly covered w ith law n. 

 

5.4  WETLAND INTEGRITY ASSESSM ENTS 

 

5.4.1  Present Ecological Status (PES) 

 

The Present Ecological Status (PES) method (Kleynhans, 1999) w as used to 

establish the integrity of the w etland. This method is based on the modified Habitat 

Integrity approach (Table 1)  developed by  Kleynhans (DWAF 2005) . Anthropogenic 

modification of the cr iteria and its attr ibutes can have an impact on the ecological 

integr ity of a w etland.   

 

2 

1 

3 

4 
5 



 

17 

 

Table 1.Habitat integrity assessment criteri a for wetlands ( Adapted from Kleynhans, 1999) 

Criteria and Attributes Relevance 

Hydrologic   

Flow Modification Consequence of  abstraction, regulation by  impoundments or inc reased 

run-of f f rom human settlements or agricultural land. Changes in f low 

regime (timing, duration, f requency ), volumes, velocity  which af f ect 

inundation of  wetland habitats resulting in f loristic  changes or incorrect  

cues to biota. Abst raction of groundwater f lows to or f rom a wetland.  

Permanent Inundation Consequence of  impoundment resulting in dest ruction of  natural wetland 

habitat and cues f or wetland biot a. 

Water Quality   

Water Quality  Modif ication From point or dif f use sources. Measured directly by  laboratory  analysis or 

assessed indirectly from upstream agricultural activ ities, human 

settlements and industrial activities. Aggravated by volumetr ic decrease 

in f low del ivered to the wetland. 

Sediment Load Modif ication Consequence of  reduction due to entrapment by  impoundments or 

increase due to land use practices such as overgrazing. Cause of  

unnat ural rates of  erosion, acc retion or inf illing of  wetlands and change in 

habitats.  

Hydrauli c/Geomorphic   

Canalization Results in desiccation or changes to inundation patterns of wetland and 

thus changes in habitats. River diversions or drainage.  

Topographic Alt eration Consequence of  inf illing, ploughing, dykes, trampling, bridges, roads,  

railway  lines and other disruptive activ ities to the substrate which reduce 

or change t he inundation patterns of wetland habitat directly . 

Biota   

Terrestrial Encroachment  Consequence of  des iccation of wetland and enc roachment of  terrestrial  

plant spec ies due to changes in hydrology or geomorphology . Change 

f rom wetland to terrestrial habitat and loss of wetland f unctions.  

Indigenous Veget ation 

Removal 

Direct destruction of  habitat through f arming activ ities, grazing or 

f irewood collection aff ecting wi ldl if e habitat and flow attenuation 

f unctions, organic matter inputs and increases in potential f or erosion.  

Invasive Plant  

Enc roachment 

Aff ects habitat characteristics through changes in biotic community  

structures and water qual ity changes (oxygen reduction and shading).  

Alien Fauna Presence of alien f auna af f ecting indigenous f aunal community  structure. 

Over utilization of  Biot a Overgrazing, over f ishing, etc.  

Attributes above are rat ed and scored as f ollows:  

Natural/Unmodified 5   Largely Natural   4  Moderately Modif ied 3  

Largely Modif ied 2  Seriously  Modif ied 1 Critically  Modified 0 

 

The Present Ecological Status Class (PESC) of the w etlands w as based on the 

available information for each of the cr iter ia listed in Error! Reference source not found.2 

and the mean score determined for each w etland as reflected in Table 2. This  

approach is based on the assumption that ex tensive degradation of any of the 

wetland attr ibutes may determine the PESC (Kleynhans, 1999). 
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Table 2. Guidelines for the deter mination of the Pr esent Ecologi cal Status Class (PESC) (after 
Kleynhans, 1999). 
Class 
Boundar y 

Class Class Description 

Within generally acceptabl e range 

>4 Unmodi fied (A = Very High) Unmodi fied or approxi mated natural condition.  

>3 and <=4 Largel y Natural (B = High) Largel y natural with few modifications, but with 
some loss of natural habitat. 

>2 and <=3 Moder atel y Modified (C = 
Moder ate) 

Moderately modified, bu t wi th some loss of 
natur al habitat.  

2 Largel y Modified (D = Low) A large loss of natural habitat and basic 
ecosystem function has occurred.  

Outside generally acceptable r ange 

>0 and <2 Seriously Modifi ed (E = Ver y 

Low) 

The loss of natural habitat and basic ecosystem 

function are extensive. 

0 Critically Modified  
(F = Non-Existent) 

Modifications have reached a critical  level and 
the system has been modified  compl etel y with 
almost complete loss of natural habitat. 

 

5.4.2 Ecological Im portance and Sensitivity 

 

The Ecological Impor tance and Sensitiv ity (EIS) assessment w as conducted 

according to the guidelines as discussed by DWAF (1999). Here DWAF defines  

“ecological importance” of a w ater resource as an expression of its importance to the 

maintenance of ecological diversity and function on local and w ider scales. 

“Ecological sens itivity”, according to DWAF (1999) , refers to the system’s ability to 

resis t disturbance and its capability to recover from disturbance once it has occurred. 

In the method outlined by DWAF, a series of determinants for  EIS are assessed for  

the w etlands on a scale of 0 to 4 (Table 3) , w here 0 indicates no importance and 4 

indicates very high importance. The median of the determinants is  used to determine 

the EIS of the w etland unit (Table 4.). 

 

Table 3.Score sheet for deter mining Ecological Importance and Sensitivity (DW AF, 
1999) 

Determinant  

Primary determinants 

Rare and endangered species 

Species/taxon richness  

Diversity  of  habitat types or f eatures  

Migration route/breeding and feeding sit e for wetland spec ies  

Sensitiv ity to changes in the natural hydrological regime 

Sensitiv ity to water quality changes  

Flood storage, energy dissipation and particulat e/element removal 

Modifying determinants 

Protected status  

Ecological integrity 
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Table 4. Ecological I mportance and Sensiti vity categories. Interpr etation of median 
scor es for bioti c and habitat deter minants (DWAF, 1999) 
Range of 
Median  

EIS 
Category 

Category Description  

>3 and <=4 Ver y High  

Wetlands that are considered t o be ecologically important  

and sensitive on a national or even international level. The 
biodiversity  of  these wetlands is usually very  sensitive to 
flow and habitat modif ications. They play  a major role in 
moderating the quantity  and quality  of water in major rivers. 

>2 and <=3 High 

Wetlands that are considered t o be ecologically important  
and sensitive. The biodiversity  of  these wetlands is usually  
very  sensitive to f low and habitat modif ications. They play a 
role in moderating the quantity  and quality  of water in major 
rivers. 

>1 and <=2 Moder ate 

Wetlands that are considered t o be ecologically important  
and sensitive on a prov incial or local scale. The biodiversity  
of  these wetlands is  not usually  sensitive to flow and habitat  

modif ications. They  play a smal l role in moderating the 
quantity  and quality  of  water in major rivers.  

>0 and <=1 Low/ 
Marginal  

Wetlands that are not ecologically important and sensitive at  
any  scale. The biodiversity  of  these wetlands is ubiquitous  
and not sensitive to f low and habitat modif ications. They  

play  an insignif icant role in moderating the quantity  and 
quality  of water in major rivers.  

 
The above approach has been adapted to include and assess the Biodiversity and 

Ecology, Hydrological and Water Quality, and Direc t Human Benefits separately, this  

according to Row ntree & Malan (2010) . 

 

6 RESULTS AND DISCUSSION 

 

6.1 WETLAND SOILS 

 

6.1.1 Land type data and Terrain Unit Indicator  

 

The w etland, no more than 100 to 150m w ide w as confined to the valley bottom 

pos ition in the northern par t of the site but broadens upstream to a w idth of 500 – 

600 m w here hills lope seepages occur more extensively. The w etland slopes along 

its Thalw eg 1 – 2 %, being steeper  upstream and more gentle dow nstream. The 

hillslope seepage occurs on convex s lopes, mostly at slope changes w ith hill slopes  

varying from 2.5 – 3.6 % upstream to 8.5 – 10.7% dow nstream. 

 

The land type identified for the site is Bb1 (Figure 10). From the field survey  

(reported on later in the report) it w as clear that the site cons isted of tw o very distinct 

soil areas, the one hav ing formed on granite of the HHGD and the other having an 

influence of distinctly more clay forming minerals in the parent material. This aspect 

is ascr ibed to the presence of the Ab11 and Ib41 land types in c lose proximity . Since 
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the land type data w as generated at scales of 1:50 000 upw ards and reported at a 

scale of 1:250 000 it is distinctly poss ible that the eastern section of the investigation 

site could have fallen into the Ab11 land type but that the boundar ies on the map 

erroneous ly did not indicate such. The description of the soils later  in the report w ill 

allude to this aspect as the difference betw een the Bb1 and Ab11 land types is large 

enough to cause large w etland delineation and land management challenges. 

 

The Bb1 land type is as described in section 5.2 above. The Ab11 land type is  

dominated by high c lay content red (s truc tured and apedal) soils in upland pos itions  

and structured and high clay content dark coloured soils in low er lying positions. The 

latter may have sw elling properties . Due to the very distinc t difference in clay content 

as w ell as dominant colours of the soils it is found that w etlands are often delineated 

as very large in the Bb1 land type and very narrow  and limited in the Ab11 land type. 

This aspect generally does  not pose a problem w hen one w orks exclusively in one 

land type but it can lead to large challenges regarding w etland delineation and 

functional assessments w hen these land types start over lapping – as is the case on 

the investigation s ite. 

 

A contour map (2m) of the survey site and its surrounding area is provided in Figure 

11. From the contours it is ev ident that a distinct drainage depress ion and channel 

exis ts. This feature corresponds adequately w ith the histor ic w etland delineation that 

is super imposed on the contour data (Figure 12). For ease of reference a digital 

elevation model w ith contours and w etland delineation is prov ided in Figure 13. 
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Figure 10. Land type map for the investigation area 
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Figure 11.Satellite image w ith 2 m contours of the survey s ite and surrounding area 
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Figure 12.Satellite image w ith 2 m contours w ith a historic w etland delineation result 
superimposed on the image 
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Figure 13. Digital elevation model of the s ite w ith 2 m contours  and the historic  
wetland delineation result superimposed on the image 
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6.1.2  Soil Form and Soil Wetness Indicators  

 

Transect 1  

The delineation of the w etland along transect 1 w as based on the presence of 

mottles w ithin 50 cm of the soil surface in the soils . The sequence of soils  

encountered along Transect 1 w as Longlands (Orthic A-horizon / E-horizon /. Soft 

Plinthic B-hor izon)  at the highest point of inves tigation (Figure 14 and Figure 15); 

Glencoe (Orthic A-hor izon / Yellow -brow n Apedal B-horizon / Hard Plinthic B-

hor izon)  on the midslope position (Figure 16 and Figure 17); Avalon (Orthic A-

hor izon / Yellow -brow n Apedal B-horizon / Soft Plinthic B-horizon) in the 

mids lope/foots lope pos ition (Figure 18 and Figure 19); deep Longlands in the 

foots lope pos ition (Figure 20 and Figure 21) and permanent zone w etland soils in the 

valley bottom position. These soils are typical of the HHGD. The soils  further  dow n 

the s lope indicated varying degrees of mottling and bleaching – also an aspect that 

is typical of the HHGD.  

 

 
Figure 14. Auger profile of a Longlands soil form 
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Figure 15. Mottling in the soft plinthic B-horizon of the Longlands soil form 
 

 
Figure 16. Yellow -brow n apedal soil of the Glencoe form in the mislope position 
 

 
Figure 17. Concretions in the yellow -brow n apedal soil of the Glencoe form in the 

mids lope position 
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Figure 18. Yellow -brow n apedal soil of the Glencoe form in the mids lope position. 
Note the dark coloured or thic A-horizon. 
 

 
Figure 19. Mottles below  the yellow -brow n apedal horizon of the Avalon soil form 
 

 

Figure 20.Soil of the Longlands form in the footslope position. 
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Figure 21. Dark coloured A-hor izon in the Longlands soil form.  
 
 
Transect 2  

Along transect 2 it w as evident that the ups lope area w as influenced by  

dolerite/diabase. The soils therefore did not follow  the regular HHGD pattern but 

rather exhibited s igns of good drainage as expressed in high chroma colours . The 

wetland zone w as characterised by grey soils dominated by sandy materials (Figure 

22) . Within the drainage line soils w ith pr ismatic structure occur. 

 

 

Figure 22. Sandy A-horizon overly ing an prismatic B-horizon w ithin the drainage 
depression 

 

  



 

29 

 

Transects 3 to 5 

Along transects 3 to 5 the w etland area is very narrow  as 1) the landscape becomes 

more V-shaped and 2) the soils are der ived from mixed mater ials (granite and 

diabase). The transition betw een the terrestr ial zone and the w etland zone therefore 

becomes very distinct as exhibited through tex tural and colour changes in the soils. 

The terres trial soil exhibited high chroma colours and w ere of the Hutton and 

Clovelly forms (Figure 23). In this par t of the landscape the typical sequence of soils  

from crest to valley bottom is Hutton (Orthic A-horizon / Red Apedal B-hor izon / 

Unspecified); Clovelly (Or thic A-horizon / Yellow -brow n Apedal B-hor izon / 

Unspecified); Valsrivier (Orthic A-hor izon / Pedocutanic B-horizon / Unconsolidated 

material w ithout s igns of w etness); Oakleaf (Or thic A-hor izon / Neocutanic B-hor izon 

/ Unspecified)  and Dundee (Orthic  A-hor izon / Stratified A lluv ium). The Dundee soil 

form usually has grey colours indicative of prolonged saturation and could in some 

cases grade into eroded soils of the Kroonstad (Orthic A-horizon / E-hor izon / G-

hor izon)  or  Katspruit (Orthic  A-hor izon / G-hor izon) form. The only  soils here that 

class ify as w etland soils are Dundee, Kroonstad and Katspruit. The w etland channel 

has been altered through histor ical human ac tiv ities and influences and exhibits soils  

with distinct s tratification. 

 

 

Figure 23. Profile of a Hutton soil in the terrestr ial zone. 
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6.2 Present Ecological Status (PES) and Ecological Im portance and 

Sensitivity (EIS) of  the w etland areas assessed 

 

The identified service crossings are heavily disturbed w ith the follow ing impacts  

evident: 

• A golf course infringing into the permanent zone on both banks of the w etland. 

• Infilling and landscaping associate w ith the golf course took place in the 
wetland. 

• 2 dams present in this  area, w ith drains and more dams upstream. 

• Infilling of dams by  sediment is  ev ident. 

• Very little natural vegetation present w ith exotic  invasive species in and 
adjacent to the dams. 

This w etland scored a Very Low  (E = 1.5) Present Ecological State indicating that the 

wetland is  seriously  modified (Table 5), w ith extensive loss of natural habitats and 

bas ic ecosystem func tions. This is mainly due (for 60 years) to the effects of the golf 

course development and assoc iated practices such damming, draining, canalization, 

removal of indigenous species, establishment of law ns, fertilising, as  w ell 

urbanization of the catchment. 

• The EIS of the w etland is cons idered to be “D” (1.7), w hich means the w etland 

has low  ecologically impor tant and sens itive rating. The biodivers ity of this  

wetland is  degraded and only a few  remaining elements are potentially  

sens itive to changes in w ater quality and the hydrological regime.  

• The Hydrological Functioning and Importance of this w etland is cons idered to 

be Very Low  “D”  (1.5); thus  the w etland plays a minor  role in moderating the 

quantity and quality of w ater in w ater courses dow nstream. How ever, the 

dams in the w etland do have some flood attenuation capac ity. 

• Direct Hu man Benefits obtained from this w etland is cons idered to be 

Moderate, a “C” (2.0). This favorable rating is mainly related to the histor ic use 

of this open space as  a golf course in a highly urbanized setting. 

Table 5. Present Ecological State, Ecological Importance & Sensitivity, Hydro-functional 
Importance and Dir ect Human Benefits o f the sel ected wetlands.  

  EIS  

Wetland  PES 

Ecologi cal 

Importance & 

Sensitivity 

Hydro-

Functional 

Importance 

Direct Human 

Benefits 

Huddle  
1.5 

D 

1.7 

D 

1.6 

D 

2.0 

C 
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6.3 De velopment and encroachment 

 

The development area in the southern part does not encroach on the w etland area 

save for a small area in the 30 m buffer zone (south-w estern corner  – Figure 24) that 

is earmarked for “soft” development (landscaping and gardens) , thus the specific  

impact of encroachment into the buffer zone is negligible. How ever, the main impact 

of the development as a w hole, w hile not encroaching on the w etland, has the 

potential for altered storm w ater runoff patterns into the w etland w hich has  

implication for erodible soils on the slope. On site mitigation measures should be 

implemented such as  those listed in Appendix  C. 

 

It is important to note that the 30 m buffer area in this  part of development remains  

important for this system as a recharge area. The impor tance of recharge for this  

landscape type w as discussed in section 5.2.2 (please refer to Figure 3). Figure 

24c lear ly illus trates the recharge concept along transect 1.A concave slope occurs  

from HS0 to HS2 w ith a clear s lope change at HS1. The upland area betw een HS0 

and HS1 (w ithin the development and buffer zone) serves as a recharge area w ith 

discharge taking place at HS2 forming the seep zone and thus the edge of the 

temporary zone. A convex s lope occurs betw een HS2 and HS3 forming a througflow 

zone after w hich w ater discharge in the concave slope betw een Hs3 and HS4 (the 

low land area), forming the permanent and seasonal w et zone. 

 

Figure 24. Google Earth Elevation Profile of transect 1 indicating recharge and 
discharge areas 
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7 CONCLUSION AND RECOMM ENDATION 

 

• From the verification exerc ise the w etland delineation by SEF (2006) and 

Imperata Consulting (2007)  is accepted as  accurate; 

• The delineation result is a function of the var iable geology in the area that has  

given rise to tw o very dis tinct and different soil env ironments regarding w ater 

regime and signs  of w etness; 

• The area to be developed (outs ide of the delineated w etland) cons ists of 

stable soils  (regarding erosion potential) that exhibit few  to no signs of 

wetness due to the dominance of high clay content forming and high Fe 

content parent materials; 

• The area w ithin the w etland consis ts of granite derived soils that have variable 

profiles w ith w idespread signs of w etness in sandy and erosion prone soils; 

• The development area does not encroach on the w etland area save for a 

small area that encroaches into the 30m buffer, that is earmarked for “soft” 

development ( landscaping and gardens); 

• The main impact of the development, w hile not encroaching on the w etland, 

has  the potential for altered storm w ater runoff patterns  into the w etland w hich 

has  implication for erodible soils on the s lope; 

• The w etland has a low PES and EIS rating and the planned services cross ing 

the northern portion should have little impact on the system if due diligence is  

paid dur ing the different s tages of development; and  

• Mitigation measures should focus on preventing w ater pollution, erosion and 

sedimentation.The follow ing aspects are strongly recommended for the 

development: 

 

1. A dedicated storm w ater management strategy has to be draw n up in order to 

minimise impacts on dow n-slope erodible soils in the w etland area. 

2. The management of storm w ater on the s ite should inc lude the follow ing: 

a. Retardation and containment of w ater on site in numerous containment 

structures that have permeable sw ales or w alls to allow  for slow  but 

cons tant release of w ater into dow n-slope structures ; 

b. Consideration of storm w ater structure integration w ith landscaping on 

the development; and 
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c. Release of w ater from storm w ater structures into dow n-slope 

structures that have been planned in conjunction w ith the Huddle Park 

Golf Course. 

3. All s torm w ater management structures and strategies to be generated in 

conjunc tion w ith a dedicated plan for the management of w ater throughout the 

Huddle Park Golf Course site. This  is  cruc ial as eros ion pressures are 

immense at the low est par t of the golf course site. The minimisation of these 

pressures is dependent on integrated storm w ater management in the 

catchment. The current approach of inc luding soft engineer ing containment 

structures that are vegetated (and that double as additional ar tif icial w etland 

areas) is s trongly  adv ised. 
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APPENDIX A: STUDY SITE WITH FOCUS AREAS 
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APPENDIX B: FIELD NOTES  
Huddle Park f ield Notes 

Ref 
no 

Suid-
grens  

Lat  ; Long  Descri ption  Soil f rom Wetness z one 

S4 HS1 S26 o9’16.5”E28o7’ 7.9”  On sl ope, disturbed,  0.3m deep, conc retions, hard plintite, red matrix no mot tling Glenc oe/Av alon Terrest rial  

B HS2 S26 o9’16.6”E28o7’ 6.8”  Slope c hange? 0 -0.2m: dark to light grey,  cutanic; 0.2 – 0.4m: bit cl ay ey, s and grains 
indicating bl eaching.  Yellow E; 0.4 – 0.5 m:  yell ow mot tles and concreti ons.  

Aval on/Longlands Temporary 

SB1 HS3 S26 o9’15.2”E28o7’ 5.0”  Convex  landscape. Disturbed soil, recharge s oil. Red s oil, a bit  clay ey  Glenc oe Terrest rial  

SB2 HS4 S26 o9’13.3”E28o7’ 2.9”  0-0.4m: dark ened A horiz on,  slightly disturbed; 0.4 -0.6m: becomi ng yellow; 0.6-0.7m: signs 
of wetness,  bl eac hing and mottles; 0.7m t ransition to hard plintite.  

Glenc oe? Terrest rial  

SB3 HS4 S26 o9’12.8”E28o7’ 0.2”  Infl ection poi nt. 0-0.2m: O rtic A; 0.2 -0.5m: E – 50%  course sand ; 0.5-0.7msoft plintite; 0.7m 
plintic – non-diagnos tic G.   

Longl ands  Seasonal ? 

      

SA1 HSN1 S26 o8’56.9”E28o7’ 1.9”  Convex  landscape. Blood red soil. Inc reas e in clay . Quartz  grains (f rom weathering granites ) 
.geology - Di abase? 

Hutton Terrest rial  

SA2 HSN2 S26 o8’56.9”E28o7’ 0.5”  Infl ection poi nt. G rey  subsoil. Ex pos ed by  earth works ? Seasonal/Permanent 

 Noord 
grens  

    

N31 HNS1 S26 o8’56.9”E28o7’ 0.5”  Convex . Infl ecti on point . Clay.  Infilled Vals rivier Terrest rial, edge 

10m dow nslope 

N31e HNS1E S26 o8’42.9”E28o7’ 1.2”  Wetland Edge. 10m downslope of HNS1.  Dundee/Kroonsta
d/Kats pruit  

Seasonal/Permanent 

N32 HNS2 S26 o8’44.2”E28o7’ 3.5”  Recharge area. Shall ow gravel.  Shallow gravel maker Shallow 
hutton/Rooi 
Glenrosa 

Terrest rial  
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Nn31 HN1 S26 o8’37.9”E28o7’ 3.9”  Infl ection poi nt. Cl ay. Infilled on slope? Dundee/Kroonsta
d/Kats pruit  

Seasonal/permanent 

Nn32 HN1 S26 o8’38.2”E28o7’ 0.7”  0-0.3m:sand; 0.3-0.5m: dark grey  clay with sand and mottling ? Seasonal  

      

N1 HNN1 S26 o8’34.4”E28o7’ 6.0”  Red s oil, on slope Hutton Terrest rial  

N2 HNN2 S26 o8’34.0”E28o7’ 5.8”  Clay and sand Vals rivier Terrest rial  

N3 HNN3 S26 o8’33.7”E28o7’ 5.2”  rec ent s edi ment  sedi ment  Riparian 
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APPENDIX C: MITIGATION MEASURES 

 

6.2 Stormwater management  
(from the 2008 report: HUDDLE PARK WETLAND DELINEATION AND 

FUNCTIONALASSESSMENT FOR THE PROPOSED RESIDENTIAL GOLFCOURSE 
DEVELOPMENT, ON A PORTION OF BEDFORD 68IR,LINKSFIELD, GAUTENG, 

compiled by P. Grundling) 
 
A well-designed stormwater management plan wi ll be required t o attenuat e flood peak events and 

prevent excessive eros ion. It is recommended t hat t he st orm water management systems be 

designed in such a way  that the natural f low regime (velocity  of  the wat er) of the wetlands are not 

exceeded by  50% in t he event of  a 1:10 year flood to prevent the possibility of  erosion in the wetland 

(pers. comm. M Lizamore). 

 

Stormwat er should not be allowed t o enter directly  into t he protected wetland areas, but must be well  

buf f ered by vegetation and accompanied by  energy  dissipating interventions. Stormwater f low f rom 

outlets should theref ore not be concentrated, but be spread out as f ar as possible. Sheet-l ike water 

f low would complement  the wetland’s hydrology , espec ially  inside HGM unit 2 that receives water 

f rom the upper catchment and has been severely aff ected by hydrological modif ications associat ed 

with development in the upper catchment. New dams are advised against being constructed wit hin 

the prot ected wetland area as they have a negative impact on the wetlands’ hydrology . Existing dams  

should however be upgraded and modif ied to help function as wat er retention structures  during 

f looding events. Upstream development has been permitted without any  ons ite attenuation and t he 

need theref ore exists to attenuate these f lows. Upgrading the dams f or attenuation wi ll help address  

this need and with t he necessary  engineering design input it could be possible to reduce t he f low 

exiting the site to a level comparable with the predevelopment flow of  the catchment. The modif ication 

of  dams to include diff erent levels of depth, veget ated by  a diversity of obligated and facult ative 

wetland spec ies wil l create an array of habit ats and attract diff erent wetland dependant f aunal 

species.  

 

During t he wet season water levels should not be at f ull capac ity , but remain at lower levels to ensure 

that additional runoff  wat er can be att enuated. Upgrading dams in wetland area is not the only  option 

to attenuate f loods. Alternative means for temporarily  storing stormwater runoff  in swales and/ or large 

open spaces, such as parking areas  and sections of  golf course within the surrounding landscape 

should be considered as well. Specific stormwat er att enuation structures outside of  the protect ed 

wetland area on developed areas inc luding residential areas (eg. Erven, publ ic buildings, parks and 

golf  course) can include: 

• Soakaways/storage tanks;  

• Filter dra ins;  

• Permeable surfaces, such as porous pavements;  

• Parking lot detention basins;  

• Shallow detention basins;  

• Grass swales; and  

• Establishment of bulk  services in wetland areas, especially those running  parallel to the 

Thalweg  of the wetlands should be avoided at all cost.  


