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VERIFICATION STATEMENT
Petro Lemmer is a Certified Natural Scientist with the S.A. Gouncil for Natural Scientific
Professions. This statement serves to verify that the flora report compiled by Petro
Lemmer has been prepared under my supervision, and | have verified the contents
thereof.

Declaration of Independence: |, Dr. L A Coetzer (421009 5029 089) declare that |:

« am commilied {o biediversity conservation but concomitantly recognize the need
for economic development. Whereas | appreciate the opportunity to also learn
through the processes of constructive criticism and debate, | reserve the right to
form and held my own opinions and therefore will not willingly submit to the
interests of other parties or change my statements to appease them

» abide by the Code of Ethics of the S.A Council for Natural Scientific Professions

» actas an independent specialist consultant in the field of botany

« am subcontracted as specialist consultant by Galago Environmental CC for the
proposed Waterval Valley development project described in this repert

= have no financial interest in the proposed development other than remuneration for
work performed

« have or will not have any vested or conflicting interests in the proposed
development

s undertake to disclose to the Galago Environmental CC and its client as well as the
competent authority any material information that have or may have the potential
to influence the decision of the competent authority required in terms of the
Environmental Impact Assessment Regulations, 2006.

Méwgfl

Dr. LA, Coetzer
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1. INTRODUCTION

Galago Environmental was appointed to conduct a vegetation survey on Part of the Remainder
of Portion 1 of the farm Waterval 5-IR scheduled for residential/commercial development. The
objective was to determine which species might still occur on the site. Special attention had to
be given to the habitat requirements of all the Red List species that may occur in the area. This
survey focuses on the current status of threatened plant species occurring, or which are likely to
occur on the study site, and a description of the avallable and sensitive habitais on the site and

within 200 meters of the boundary of the site.

2. OBJECTIVES OF THE STUDY

» To assess the current status of the habitat component and current general conservation
status of the area:

* To list the perceptible flora of the site and to recommend steps to be taken should
endangered, vuinerable or rare species be found,

« To highlight potential impacts of the development on the flora of the proposed site; and

» To provide management recommendations to mitigate negative and enhance positive
impacts should the propesed development be approved.

3. SCOPE OF STUDY

This report;

= Lists the more noticeable trees, shrubs, herbs, geophytes and grasses observed during
the study and offers recommendations about the preservation of the sensitive areas on

the site:
* Indicates medicinal plants recorded and lists alien species;
« Commenis on connectivity with natural vegetation on adjacent sites;
« Comments on ecological sensitive areas;

» Evaluates the conservation importance and significance of the site with special
emphasis on the current status of resident threatened species; and

« QOffers recommendations to reduce or minimise impacts, should the proposed
development be approved

4. STUDY AREA

The study site lies in the quarter degree grid cell 2628AA (Johannesburg). Mucina and
Rutherford (2008) classified the area as Egoll Granite Grassland, with archaean granite and
gneiss of the Halfway House Granite at the core of the Johannesburg Dome supparting
leached, shallow, coarsely grained, sandy soil poor in nutrients, This grassland falls within a
strongly seasonal summer-rainfall region and very dry winters with frequent frosts.

This vegetation unit is considered endangered. lis conservation target is 24%. Only about 3% of
this vegetation unit is conserved in statutory reserves and a few private conservation areas.
More than two-thirds of the unit has already undergone transformation, mostly by urbanization,
cultivation and by buiiding of roads. Current rates of transformatlion threaten most of the

remaining unconserved areas.

The site abuts road R101 along its western boundary and lies nartheast of the township of
Buccleuch. Its easiern boundary line runs along the Gautrain railway reserve.
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Figure 1: Locality map of the study area

5. METHOD

Information about the Red List and Orange List plant species that occur in the area was
obtained from GDARD. The Guidelines issued by GDARD to plant speciallsts were consulted to
ascertain the habitat of the Red- and Orange List species concerned.

The PRECIS list of plants recorded in the 2628AA quarter degree grid square was obtained
from SANBI. This list was consulted to verify the record of occurrence of the plant species seen
on the site. The vegetation map published in Mucina and Rutherford {2006) was consulted
about the composition of Egoli Granite Grassland. A desktop study of the habitats of the Red
List and Orange List species known to occur in the area was done before the site visit.

The study site was visited on 5 November 2009 and the various study units identified (see
Figure 2). One or more plots, depending on the size and composition of the plant community,
were selected at random from each study unit for detailed study. Each plot, which measured
about 10m x 10m, was surveyed In a random crisscross fashion and the plants recorded. Areas
where the habital was suitable for the Red List species known to occur in the quarter degree
grid square were examined in detail The Mixed alien and indigenous vegetation and
excavations study unit was not surveyed, only scanned for suitable habitat for Red-list species.

Suitable habitat for Red List species on the neighbouring properties, where accessible, was
examined to a distance of 200 m from the boundaries of the study site for the presence of Red
List plant species.
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6. RESULTS

6.1 Study units
Four study units were identified:

Drainage |line vegetation;

Mixed alien and indigenous vegetation and excavations;
Granite outcrop vegetation; and

Themeda — Hyparrhenia grassland.

o0 00

LI Mixed alien and indigenous wgnhhnn
L] Granite outcrop vegetation

| | Eimnmellmvam

| ™ oiswrbed Thes o |

Figure 2: Vegetation Study units on the study site

Tables 3 to 6 list the trees, shrubs, geophytes, herbs and grasses actually found on each of the
surveyed areas of the site.

6.2  Medicinal plants

The names of known medicinal plants are marked with numbers to footnotes in Tables 3 to 6
and the footnotes themselves appear at the end of the lasi table. Of the 221 plant species
recarded on the site, 35 species with medicinal properties were found. Their distribution in the
various study units s as follows:

Table 1: Number of medicinal species in the various study units

TOTAL NO OF SPECIES | NO OF MEDICINAL SPECIES
SEURY LINT INSTUDY UNIT IN STUDY UNIT
Drainage line vegetation 48 5
Mixed alien and indigenous vegetatlnn
and excavations Not surveyed
Granite outcrop vegetation 60 16
Themeda — Hyparrhenia grassland 160 22
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6.3 Alien plants

Alien plants are not lisied separately, but are included in the lists as they form part of each
particular vegetation group. Their names are marked with an asterisk in Tables 3 to 6. Thirty-
four alien plant species, of which four species were Category 1 Declared weeds, four were
Category 2 Declared invaders and four were Category 3 Declared invaders, were recorded on
the site: The number of alien species in each study unit Is reflected in table 2.

Table 2: Number of Alien species in each study unit

NO. OF NOT
STUDY UNIT ALIEN CAT1 | CAT2 | CAT3 DECLARED
SPECIES

Drainage line vegetation 28 4 4 4 16
Mixed alien and indigenous vegetation Not surveyed

and excavations

Granite outcrop vegetation 4 0 4] 0 4
Themeda — Hyparrhenia grassland 12 e} a 4] 12

The alien plant names printed in bold in the plant tables are those of Category 1 Declared
Weeds and the removal of these plants is compulsery in terms of the regulations formulated
under “The Conservation of Agricultural Resources Act” (Act No. 43 of 1883}, as amended.

In terms of these regulations, Category 2 Declared invaders may not occur on any land other
than a demarcated area and should likewise be remaoved,

Although the regulations under the above Act require that Caiegory 3 Declared invader plants
may not accur on any land or Inland water surface other than In a biclogical control reserve,
these provisions shall not apply in respect of category 3 plants already In existence at the time
of the commencement of said regulations. If this is the case, a land user must take all
reasonable steps to curtail the spreading of propagating material of Category 3 plants.

6.4 Orange List species

The habitat was suitable for all four of the Orange List plant species known to occur in the
2628AA quarter degree grid cell. Two of these species were found.

6.5 Red List species

Thirteen Red List plant species are known to occur in the 2628AA quarter degree grid cell, two
of these within 5 km of the site, However, the habitat was suitable only for one of these species,
seven specimens of which were found below the earthen weir in the small drainage line below
the confluence of the Modderfontein Spruit and the Jukskei River. (See Annexure A for a list of
the Red-and Orange List species known to occur in the quarter degree grid cell,)

6.6 Drainage line vegetation

6.6.1 Compositional aspects and Connectivity

This study unit comprised very disturbed vegetation dominated by Pennisefum clandestinum
(Kikuyu grass) and Phragmites australis (Fluitjiesriet). The Modderfontein Spruit was
characterised by swift-flowing water and steep sandy banks covered with Kikuyu and patches of
Phagmiles australis, The stream itself was lined with declared invaders such as Nasturtium
officinale and thickets of trees and reeds that are declared weeds and invaders occurred In
patches (see Figure 3). The banks of the Jukskei River were less steep with outcrops of granite
and Kikuyu covering most of both banks {see Figure 5). Connectivity with drainage line
vegetation upstream and downstream and with natural grassland existed. The species diversity
of this study unit was low. Of the 221 plant species recorded on the site, 48 were recorded in
the Drainage line vegetation. Of these, only 20 were indigenous species. The following number
of species in each life form was noted!
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LIFE FORM _ NUMBER OF SPECIES
Annual & pemnnlal herbaceous species 24
Tree species 10
Shrubs and dwarf shrubs 3
Grasses 6
Geophytes 2
Sedges 3
Toial No of indigenous species 48

6.6.2 Red-and Orange List species

The habitat of this study unit was suitable for one of the Orange List species, but none were
found. Seven specimens of the Red List species expected to occur near the drainage line were:
found. A 200-meter buffer should be kept around the Red List species.

6.6.3 Medicinal and alien species

Five medicinal species were found in this study unit. Twenty-eight of the 35 allen species
recorded on the study site were found in the Drainage line study unit. Of these, four were
Category 1 Declared weeds, four were Category 2 Declared invaders and four were Category 3
Declared invaders.

6.6.4 Sensitivity
As wetlands form biological filters and drainage lines form corridors for the movement of
species, which include pollinators of plant species, this study unit was considered sensitive and
should be excluded from development. A rehabilitation plan for the drainage line should be
included in the EMP.

Figure 3: Drainage line vegetation along the Modder Spruit
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Figure 4: Drainage line vegetation at the confluence of Modder Spruit and Jukskei River.
Note the dense Kikuyu grass on the banks.

T o —

Figure 5: Drainage line vegetation along the Jukskei River
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Table 3: Plants recorded in the Drainage line vegetation

SCIENTIFIC NAME Aéfr” COMMON NAMES
Abildgaardia ovala
Acacia decurrens’ 2 Green wattle / Groenwattel
Acacia karroo'~ Sweet thorn / Soetdoring
Allanihus altissima® 3 Tree-pf-heaven / Hemelboom
Amaranthus hybridus subsp hybridus"® Common pigweed | Kaapse misbredie
Araujia sericifera® 1 Motih catcher / Motvanger
Argemone ochroleuca® 1 Mexican poppy / Bloudissel
Argyrolobium speciosum
Artemisia afra’~ Wild wormwood / Wilde-als
Arundo donax” 1 Spanish reed (Spaansriet
Asparagus larcinus Wild asparagus / Katbos
Avena fatua’ Commoen wild oats /| Gewaone wildehawer
Berkheya radula Hoesmanrietjie
Bidens bipinnata" Spanish blackjack / Spaanse knapsakérel
Bidens pilosa” Blackijack / Knapsekérel
Brassioa sp* Wild rape
Celfis sinensis* Chinese nettle trea [ Chinase netelboom
Conyza albida® Tall fleabane ! Vaaiskraalhans
Coreopsis lanceopiata® Tickseed
Cyperus esculenitus var esculentus Yellow nutsedge
Datura stramonium® 1 Common thorn apple [ Olieboom
Gomphoearpus fruticosus subsp fruticosus’™ Milkweed / Melkbos
Imperata eylindrica Cottonwool grass | Donsgras
lpomoesa purpurea” 3 Morning glory / Purparwide
Kyllinga erecta var erecia
Lepidium bonariense* Pepper weed / Peperbossie
Leucosidea sericea Ouhout
Melia azedarach® 3 Syringa [ Sering
Menodaora africana Balbossie
Mirabifis jalapa” Four o'cleck | Vieruurtjie
Maorus alba* 3 Common mulberry (| Gewone mosrbel
MNasturtium efficinale® 2 Water cress / Bronkhors
Oenothera rosea’ Pink evening primrose / Pienk aandblom
Pennisetum clandestinum* Kikuyu ! Kikoejoe
Phragmites australis Fluitjiesriel
Physalis viscosa" Sticky gooseberry / Klewerige appelisfie
Haphanus raphanistrum Wild radish / Wilderadys
Hohinia pseudoacacia* 2 Black logust / Witakasia
Rumex crispus” Curley dock / Krultongblaar
Salix babylonica var babylonica® 2 Weeping willow / Treurwilg

Ealvia runcinata

Wildesalie

Searsia pyroides var pyroides”

Commaon wild gurrant / Taaibos

Sefaria sphacelata var sphacelata

Small creeping foxiail / Kleinkruipmannagras

Tagetes minuia*

Tall khaki weed / Lang kakiebos

Trachyandra erythrorrhiza

Typha capensis'™

Bulrush / Papkuil

Verbena bonariensis®

Purple top / Blouwaterbossie

Veronica anagallis-aquatica

Water speedwell | Water ereprys

6.7 Mixed alien and indigenous vegetaton and excavations

This study unit was outside, but within 200 meters of the boundaries of the study site and was
scanned for suitable habitat for Orange List and Red List species. As most of it comprised
gardens with ornamental plants (most of them alien species), roadside vegetation and large
excaved and cleared areas such as that of the adjacent quarry and the Gautrain railway line, a
survey of this study unit was not deemed necessary., The habitat was not suitable for any of the

Orange List or Red List species and this study unit was not considered sensitive.
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6.8 Granite outcrop vegetation

6.8.1 Compositional aspects and Connectivity

This study unit comprised outcrops of granite with the vegetation present in cracks and hollows
on, between and alongside the rocks. Connectivity with natural grassland existed in all
directions, but the connectivity of the grassland itself was limited (see paragraph 6.8.1). The
species diversity of this study unit was relatively high if taken into account that |large areas of the
rock were completely bare of vegetation. Of the 221 plant species recorded on the study site 60
were recorded in the Granite outcrop vegetation study unit. ©Of these, all but four were
indigenous species. The following number of species In each life form were noted:

LIFE FORM NUMBER OF SPECIES
Annual & perennial herbaceous species 30
Tree species 1
Shrubs and dwarf shrubs B
Grasses 5
Geophytes 10
Sedges 4
Succulents 4
_Total No of indigenous species 60

6.8.2 HRed-and Orange List species

The habitat of this study unit was not suitable for any of the Red List species known to occur in
the quarter degree grid square, but was suitable for the Orange List Callilepis leptophylia,
specimens of which were found in a granite outcrop south of the Modderspruit.

6.8.3 Medicinal and alien species
Sixteen of the 35 medicinal species recorded on the study site were found in this study unit.
Four alien specles were recorded, none of which were declared invaders.

6.8.4 Sensitivity
This study unit was considered sensitive and should be connected via a suitable corridor to an
open space area.

Figure 6: Granite outcrops in the southeastern part of the site with the Modder Spruit in
the foreground and the construction site of the Gautrain railway line in the background.
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Table 4: Plants recorded in the Granite outcrop vegetation

SCIENTIFIC NAME

COMMON NAMES

Acalypha caperonioides

Albuca setosa

Slymuintjie

Alloteropsis semmalata subsp senmialala

Biackseed grass / Donkersaadgras

Aloe greatheadii var davyana'~

Kleinaalwyn

Anthospermum ngidum subsp rigidum

Asparagus coéperi

Aster harveyanus

Bloublammetjia

Becitm pbovatum subsp obovaium var obovatum™

Cat's whiskers / Katsnor

Berkheya zeyheri subsp zeyheri

Bidens bipinnata®

Spanish biackjack / Spaanse knapsekérel

Bidens pilosa®

Blackiack / Knapsekérel

EBrachiaria serrata

Velvet grassFluweelgras

Bulbine capitaia

Bulbostylis contexia

Callilepis leptophylia”

Wild daisy / Bargbitierbossie

Cheianthes involuta var involuta '~

Choralirion angolense

Cleome monophylla

Commelina modesta

Conyza albida*®

Tall fleabane / Vaalskraalhans

Crassula eapitella subsp nodulosa

Crassula of campestris

Cyanotis speciosa

Doll's powder puff / Blouposierkwassie

Cyperus rupestris var rupesiris

Cyperus semitrifidus

Dianthus mooiensis subsp moolensis var mooiensis™

Wild pink / Wilde angelier

Diospyros lycicides subsp guerksi

Bushveld blusbush / Bosveld-bloubos

Dipeadict papiffatum

Drimia intricala

Volstruiskos

Elephantorrhiza elephantina ™~

Elephant's root / Olifantswortel

Gerbera viridifolia

Griekwateehossie

Helichrysum rugulosum

Hypoxis obtusa

Star flower ! Gifbal

Indigofera hilaris var hilarjs

Hed indigo bush

lpomoea oenotherae

Ipomoea simplex

Justicia anagalloides

Ledebouria revoluta”

Common ledebouria

Mariscus uitenhagensis

Melinis nerviglumis

Hristle leaf red top / Steekblaarblinkgras

Myrothamnus flabellifolius'

Hesurrection plant/ Bergboegoe

Oldeniandia herbacea var herbacea

Pearsania cajanifolia subsp cajanifolia

Peliaea calomelanos var calomelanos’ ™

Black cliff brake / Swarl kransruigtevaring

Polygala hottentotta™

Small purple broom

Pygmaeothamnus chamaedendrum var selulosus

Sand apple | Goorappsl

Raphionacme hirsuta

Khadi root /| Khadiwortel

Searsia pyroides var pyroides”

Commaon wild gurrant / Taaibos

Senecio coronatus

Sybossie

Senecio venosus

Hesembossie

Sisyranthus randii

Sphedamnocarpus prunens subsp galphimiifolius

Sporobolus sfaplianus

Fibrous dropseed / Veselfynsaadaras

Tagetes minuta"

Tall khaki wead ! Lang kakishos

Talinum caffrum’

Porcupine root / Ystervarkworlel

Tephrosia elongaia var elongaia

Trisfachya leucothnx

Hairy frident grass / Harige drieblomgras

Vernonia galpini

Perskwasbossie

Xerophyta retinervis'™

Monkey's tail / Bobbejaanstert
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SCIENTIFIC NAME COMMON NAMES

Dwarf buffalo-thorn / Dwerg-blinkblaar-wag-
‘n-bietjia

Ziziphus zeyheriana”

6.9 Themeda — Hyparrhenia grassland

6.9.1 Compositional aspects and Connectivity

This study unit comprised natural primary grassland with many patches of damp grassland and
seepage areas that contained species that favour moist conditions, e.g. Monopsis decipiens
and Fimbristylis complanata. Connectivity with natural grassland was limited by the newly-built
Gautrain railway line and by Road R101 and the N1 highway to the west. The Buccleuch
township limited connectivity southeast of the site. The species diversity of the Themeda —
Hyparrhenia grassland was high with 72% of all species recorded on the study site found In this
unit. Of the 221 plant species recorded on the study site 160 were recorded here. Of these, 148
were indigenous species. The following number of species in each life form were noted:

LIFE FORM NUMBER OF SPECIES
Annual & perennial herbaceous species 103
Tree species 1
Shrubs and dwarf shrubs 4
Grasses 24
Geophytes 19
Sedges 7
Succulents 2
Total No of indigenous species 160

6.9.2 Red-and Orange List species

The habitat of the Themeda — Hyparrhenia grassland study unit was not suitable for any of the
Red List species, but was suitable for two of the Orange List species known to occur in the
quarter degree grid cell. One of these, Hypoxis hemerocallidea (African Potato) was found
sparsely scattered over the entire study unit.

6.9.3 Medicinal and alien spamas

Twenty-two of the 35 medicinal species recorded on the study site were found in the Themeda
— Hyparrhenia grassland study unit. Twelve of the 34 alien species recorded on the s‘tudy site
were found in this study unit. None were, however, declared invaders.

6.9.4 Sensitivity

This study unit was considered to be primary Egoli Granite Grassland. However, since the
Themeda — Hyparrhenia grassland study unit was isolated and not connected to neighbouring
grassland, the sensitive status of this study unit is questionable.

E,' ‘.L-l__.h--—_._.. .._.a._a." 2 _'ﬁrm

= = e T =._—-_ ’.:-—-:-.— e

Figure 7: Themeda — Hyparrhenia grassland with tha Jukskei River in the foreground and
the Gautrain railway in the background.
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Table 5: Plants recorded in the Themeda — Hyparrhenia grassland

SCIENTIFIC NAME

COMMON NAMES

Abildgaardia ovata

Acalypha angustata

Copper leal/ Katpisbossie

Acalypha caperonioides

Albuca seitosa

Slymuintjie

Alloteropsis semialata subsp semialata

Blackseed grass [ Donkersaadgras

Anthospermum rigidum subsp rigidum

Aristioa adscensionis subsp adscenscionis

Annual three-awn / Eenjarige steekgras

Arisiida congesta subsp congesia

Tassle threeawn grass / Kaisleristesekgras

Artemisia afra "

Wild wormwood / Wilde-als

Asparagus cooperi

Becium obovatum subsp obovatum var cbovatum ~

Cat's whiskers / Katsnor

Bergia decumbens

Barkheya radula

Beesmanrietjie

Berkheya zeyher/ subsp zeyheri

Bidens bipinnata"

Spanish blackjack / Spaanse knapsekérel

Bidens pilosa*

Blackjack / Knapsekérel

Brachiaria serraia

Velvet grassFluweelgras

Bulbine capitata

Cephalaria zeyherniana

Mock scabious

Chamaeecrista brensis

Chironia:purpurascens subsp humilis

Chloraphytum calyptrocarpum

Chlorophytum cooperi

Chisrophytum fasciculatum

Chortolirion angolense

Cleome manaphylla

Commelina africana cf var barberae

Commelina modesia

Conyza albida’

Tall fleabane | Vaalskraalhans

Conyza podocephala

Corchorus asplenifolits

Cucumis hirsutus

Wild cucumber / Suurkomkommer

Cucumis zeyheri

Wild cucumber [ Wilde agurkie

C}ranﬂ lig Speciosa

Doll's powder putt / Bloupeeierkwassie

Cymbopogan pospischilii

Turpenting grass | Terpentyngras

Cynodon dactylon

Couch grass / Kweek

Cyperus obiusiflorus var flavissimus

Geelbiesie

Cyperus obtusiflorus var obtusiflorus

Withiasie

Delosperma herbeum

Dianthus mooiensis subsp moojensis var mogiensis

Wild pink / Wilde angelier

Digitaria diagonalis var diagonalis

Hrown-seed finger grass |
Hruinsaadvingergras

Dimorphotheca speciabilis Blou bietou
Dipeadi sp
Dipeadi viride Slymuintjie

Drimia multisetosa

Elionurus muticus

Wire grass / Draadgras

Eragrosiis capensis

Heartseed love grass (| Harljiesgras

Eragrosiis chloromeias

Curly leaf / Krulblaar

Eragrostis curvula

Weeping love grass / Qulandsgras

Lragrostis gummiflua

Gum grass | Gomgras

Ernosema burkei var burkei

Eriosema salignum

Marrow-leaved Ernosema / Smalblaar
arlosema

Eulaphia hians var hians

Ground erchid / Grondorgidee

Euphorbia striata var striata

Melkgras

Falicia muricata subsp muricaia =

White felicia / Blouheuning karooblom

Fimbristylis complanata

Gazania krebsiana subsp serrulata”

Commeon gazania ! Botterblem
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SCIENTIFIC NAME

COMMON NAMES

Gerbera viridifolia

Griekwatesebossie

Gnidia kraussiana var kraussiana =

Harige gitbossie

Gomphrena celosiodss®

Bachelor's button / Mierbossie

Gradena siubintegra

Wild pensteman

Haplocarpha lyrata

Harpochlea fafx

Caterpillar grass / Huspergras

Helichrysum caespititium

Speelwonderboom

Helichrysum nudifalium var nudifelium ™

Haottentot's tea / Hottentotstee

Helichrysum rugulesum

Hermannia grandistipula

Hermannia lancifolia

Heieropagon contorfus

Spear grass { Assegaaigras

Hibiscus aethjopicus var ovatus™

Common dwarf Hibiscus

Hibiscus micrecarpus

Hibiseus trionum*

Bladder hibiscus ! Terblansbossie

Hyparrhenia hirla

Common thatching grass / Dekgras

Hypericum lalandii

Spindly hypericum / Laland se sintjanskruid

Hypochaerns radicata®

Hairy wild lettuce [ Harige skaapsiaal

Hypoxis argentea var argentea

Small yellow star flower

Hypoxis hemerocallidea ™~

African potato

Hypoxis obtusa

Star flower ! Gifbal

Hypoxis rigidula var rigidula

Silver-leaved star flower / Wilde tulp

Imperata eylindrica

Cottonwool grass | Donsgras

Indigasirum burkeanum

Indigafera hilaris var hilaris

Hed indigo bush

Ipomoea bathycolpos

Veldsambreelijies

lpomoea crassipes

Leafy-flowered Ilpomoea / Wildewinde

Ipomoea oblongata

ipemoea ommaneyi

Heespaiat

Jamesbrittenia aurantiaca

Cape saffron ( Safiraanbossie

Justicia anagalloides

Kohautia amatymbica™

Tremble tops

Kohautia virgdta

Kyllinga alba

White bution sedge / Witbiesie

Kyllinga erecta var erecia

Lactuca inermis

Wild lettuce

L edebouria graminifolia

Ledeboura lutesla

Ledebouria ovatifolia

L edebouria revoluta’

Common ledebouria

Lotononis calycina

Hairy lotononis

Lotononis faliesa

Mariscus uitenhagensis

Melinis nervigiumis

Hristle |eai red top / Steekblaarblinkgras

Melinis repens subsp repens

Hed top grass

Menodora africana

Balbossie

Merremia palmaia

Monopsis decipiens

Butterfly lobelia / Skoenlapperplant

Monsonia angustifolia

Crane’s bill / Angelbossie

Meoraea stricta

Bloutulp

Nemasia fruticans

Wilde leeubekkie

Neorautanenia ficifolius

Nidorella anomala

Nidarella hottentotica

Nolletia rarifolia

Oenothera rosea”

Pink evening primrose / Pienk aandblom

Crenothera stricta subsp siricta*

Yellow evening primrose ! Geelaandblom

Oenathera tefraptera®

White evening primrose [ Witaandblom

Crmithogalum tenuifalium subsp tenuifolivm

Sosul

Pavenia burchellit
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SCIENTIFIC NAME

COMMON NAMES

Pelargonium luridum’ =

Stalk-flowered Pelargonium / Wildemalva

Penianisia angustifolia

Wild verbena / Scoibrandbossie

Peucedanum magalismentanum”

Wild parsley /| Wildepistersielia

Pollichia eampestris

Waxberry / Teasuikerbossie

Palygala hottentotta”

Small purple broom

B aphionacme hirsuta

Khadl reot / Khadiwortel

Hhynchosia monaphylla

Hhynchosia tofta var totia

Yellow carpet bean / Toltabossie

Salvia runcinaia

Wildesalle

Scabiosa columbaria ™~

Wild scabiosa [ Bitterbos

Schistostephium crataegifolium

Golden flat flower / Berghruie

Schrebera alata

Wild jasmine

Senecia alfinis

Senecio erubescens var crepidifolius

Senecia inaeguidens

Canary weed | Geslopslag

Senecio venosus

Besembossie

Seriphium plumosum

Bankrupt bush / Bankrotbos

Setaria nigrirostris

Black seed bristle grass/
Swartsaadmannagras

Setaria sphacelata var sphacelata

Small creeping foxtail [ Kleinkruipmannagras

Sida rhombifoha subsp rhombifalia

Arrow leal Sida / Taaiman

Silene burchelfiivar burchelli

Gunpowder plant/ Kruitbossie

Salanum lichtensteini

Giant bitter appleBitterappe!

Solanum panduriforme

Poisan apple / Gifappel

Solanum rubstarum

Wildelemoentijie

Sporobolus africanus

Hat's tail dropseed / Taaipol

Sporobolus stapfianus

Fibrous dropseed / Veselfynsaadoras

Striga elegans

Hoolblom

Tageies minuia"

Tall khaki wead / Lang kKakiebos

Tephrosia elongaia var elongaia

Tephrosia semiglabra

Teuctium trifidum

Koorshossie

Themeds triandra

Hed grass [ Rogigras

Trachyandra saltii yar saltii

Tristachya leucothrix

Hairy trident grass ( Harlge drieblomgras

Tulbaghia leucantha

Wild garfic / Wilde knoffel

Ursinia nana subsp leptophylia

Magriet

Verbena aristigera’

Fine-leaved verbena | Fynblaar verbena

Verbena bonariensis®

Purple top / Blouwaterbossie

Vemonia oligocephaia’”

Cape vernenia / Blounaaldetes bossie

Vigna unguiculata subsp stenophylia

Wahlenbergia denticulata var fransvaalensis

Xvsmalobium undulatum'™

Bitterhout

Zomia finearis

"Van Wyk, B-E.. Van Oudishoom, B. & Gericke: N. 2002
“iyatt M & BreyerBrndwik, MG, 1962

" Pooley, E. 1998

"'yan Wyk; B. & Van Wyk P. 1897,

7. FINDINGS AND POTENTIAL IMPLICATIONS

The Themeda — Hyparrhenia grassland on the study site was considered primary Egoli Granite
Grassland, but its isolation from natural grassland on neighbouring sites does not bode well for
its continued pristine status. The Drainage line vegetation and the Granite outcrop vegetation
were considered sensitive and should be excluded from development.

Seven specimens of a Red List asphodel species were recorded near the confluence of the
Modderfonein Spruit and the Jukskei River. Development within the recommended buffer zone
might destroy the population of this Red List species.
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8. LIMITATIONS, ASSUMPTIONS AND GAPS IN
KNOWLEDGE

Sufficient information was received and sufficient rain had fallen to accomplish the survey that
was done during optimum growing conditions.

Mast of the study site was burned during the winter, Most species had sprouted sufficiently to
facilitate identification. A few grass species had not yet formed inflorescences.

9. RECOMMENDED MITIGATION MEASURES

The following mitigation measures are proposed by the specialist:

« The red listed Trachyandra sp. found must be conserved together with a 200m buffer,

« As many as possible of the Orange List Hypoxis hemerocallidea should be relocated to
landscaped areas within the proposed development.
The drainage line vegetation together with a 32m buffer zone must be preserved.
Disturbance to the drainage line during construction and removal of alien species should
be minimized. A plan for the Immediate rehabilitation of damage caused to the drainage
line should be compiled by a specialist registered in accordance with the Natural
Scientific Professions Act (No. 27 of 20083) in the field of Ecological Science. This
rehabilitation plan should form part of the EMP and a record book should be maintained
on site to manitor and report on the implementation of the plan.

Drainage line vegetation

32 meter buffer
Trachyandra sp.
200 meter buffer

Figure 8: Map of the Drainage line & red listed vegetation together with butfer zones

The following mitigation measures were developed by GDARD (Directorate of Nature:
Conservation, GDACE, 2008 and 2009) and are applicable to the study site.

. An appropriate management authority (e.g. the body corporate) that must be
contractually bound to implement the Environmental Management Plan (EMP) and
Record of Decision (ROD) during the operational phase of the development should be:
identified and informed of their responsibilities in terms of the EMP and ROD.
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All areas designated as sensitive in a sensitivity mapping exercise should be
incorporated into an open space system. Development should be located on the areas
of lowest sensitivity.
Development structures should be clustered as close as possible to existing
development.
The open space system should be managed in accordance with an Ecological
Management Plan that complies with the Minimum Requirements for Ecological
Management Plans and farms part of the EMP.
The Ecological Management Flan should:
o include a fire management programme to ensure persistence of grassland
o include an ongoing monitoring and eradication programme for all non-indigenous
species, with specific emphasis on Invasive and weedy species
o Include a comprehensive surface runoif and storm water management plan,
indicating how all surface runoff generated as a result of the development (during
both the censtruction and operational phases) will be managed (e.g. artificial
wetlands / storm water and fiood retention ponds) prior to entering any natural
drainage system or wetland and how surface runoff will be retained outside of
any demarcated bufferfflood zones and subsequently released to simulate
natural hydrological conditions
ensure the persistence of all Red and Orange List species
include a monitoring programme for all Red and Orange List species
facilitate/augment natural ecological processes
provide for the habitat and life history needs of important pollinators
minimize artificial edge effects (e.g. water runoff from developed areas &
application of chemicals)
include a comprehensive plan for limited recreational development (trails, bird
hides ete.) within the open space system
o include management recommendations for neighbouring land, especially where
correct management on adjacent land is crucial for the long-term persisience of
sensitive species present on the development site
o result in a report back to the Direciorate of Nature Conservation on an annual
basis
o Investigate and advise on appropriate legislative tools (e.g. the NEMA: Protected
Areas Act 57 of 2003) tor formally protecting the area (as well as adjacent land
where it Is crucial for the lengterm persistence of sensitive species present on
the development site)
The open space system should be fenced off prior to construction commencing
(including site clearing and pegging). All construction-related impacts (including service
roads, temporary housing, temporary ablution, disturbance of natural habitat, storing of
equipment/building materials/vehicles or any other activity) should be excluded from the
open space system. Access of vehicles to the open space system should be prevented
and access of people should be controlled, both during the construction and operational
phases. Movement of indigenous fauna should however be allowed (i.e. no solid walls,
€.9. through the erection of palisade fencing).
Information boards should be erected within the development to inform residents of the
presence of Red / Orange List species, their identification, conservation status and
importance, biology, habitat requirements and management requirements.
Only indigenous plant species, preferably species that are indigenous to the natural
vegetation of the area, should be used for landscaping in communal areas. As far as
possible, plants naturally growing on the development site, but would otherwise be
destroyed during clearing for development purposes, should be Incorporated into
landscaped areas. Forage and host plants reguired by pellinators should also be planted
in landscaped areas:
in order to minimize artificially generated surface stormwater runoff, total sealing of
paved areas such as parking lots, driveways, pavements and walkways should be
avoided. Permeable material should rather be utilized for these purposes.
The crossing of natural drainage sysiems should be minimized and only constructed at

Lo B = I w I A

Q
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the shortest possible route, perpendicular to the natural drainage system. Where
possible, bridge crossings should span the entire stretch of the buffer zone.

10. CONCLUSION

To reduce the impact of the proposed development on the vegetation of the study site, great
care should be taken to group residences on smaller lots in certain areas, rather than spreading
them out over large areas. Roads, footpaths, services etc should be constructed with great
care,

The Granite outcrop vegetation and the drainage line vegetation were deemed sensitive and
should be excluded from the proposed development and where possible, these areas must be
connected to other natural grassland areas on the neighbouring properties to facilitate
connectivity. A 200-meter bufffer should be aliowed around the Red List species. Dumping of
builders’ rubble and other waste in the areas earmarked for exclusion must be prevented,

through fencing or other management measures. These areas must be properly managed
throughout the lifespan of the project in terms of fire, eradication of exotics etc. to ensure
continuous biediversity,

All Category 1 Declared Weeds. Category 2 and 3 Declared invaders and other alien species
must be removed from the site, taking great care when removing the aliens frem the Drainage
line so that the impact on the drainage line is not aggravated.

i High Emmw {&E&l‘ﬂ]

[ Low Sensitivity (111.86 haj

F' igure 9: Map of the sensitive flora vegetation on site
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ANNEXURE A: Red- and Orange List* plants of the 2628AA
q.d.g.c.

Flower Pricrity Consery PRESENCE
Specles ceason Sultable habilat grouping status O SITE
Adromischiis Hock cravices on mooky rdges, usually south- :
umbraticals subsp | Sep-dan | facing, or in shallow gravelon top of meks, but A2 fh"r N?:r[ed' Hz:;nglﬂt
umbraticola often in shade of other vegetation. hQ
i Shady places, steep rocky slopes and in open N :
A Bowlea volubilis i ; Hahbitat nat
Siibsp Volubils Sep-Apr vﬂurgg?nd, under large boulders in bush ar low H\\_% 1 {x_ ) W{ﬁ'ﬂh!’\& cuitahie
% N fh g SN
Callifepis Aug-Jan | Grasshand or open woodland, often on rocky q & \‘-.\ [ L) \{‘
leptophylia & May | outcrops or meky hillskpes, nfﬁ\'- h -’A\\ \l\ rﬁﬁ! FaHRA
s Mar-Jun | Among rocks on stee sn B@N!I”S "\k\\ o
Cinarana ! Mg
wall as at the edge o nr 1 B N Mear Habitat not
:x;i.*;wamvaaf— all aspects and op2tan a u L;;éa;;& \LAP&—/ threatened' suitable
f dolomite: & shaia'..j A7 Dmn\ o et | N
Grasskand, on koopies. Bmohgst acks ﬁnd*&laﬁg
Cinerana longipes | Mar-May | seep lines (exfius 'Eig u% ﬁ 'an 5o ﬂrng A1 Vulharabte' H:Eilgtlgm
_ | skpes. %
Defospeima 4 lngky mid Jadi g ih }psnulh facing slapes Near Habital not
feandarziae Oct(ﬁ.pg{af nil prt‘!% i \ha é%Er:assvel:l A2 Thraatened' suitable
\ \\. {?rrig gllnpbﬁ grows in shaliow soils among
Defosperma Moy % |.gua -oeks of crystalline or coglamoratts type A Endangered! Habitat not
puiplreLm .| in opgn or broken shade rarely in shads, in suiakle
fand with some fress. .
E i Habitat
e:?:uﬁﬂﬁs Mov-Apr | Damp open grassland and sheliered places, NiA Declining® sualtahﬂle
Gunnera In cold or cool continually moist localliiss, mainly y it Habitat
peipensa QetHes along upland streambanks. A ’:\P saliing sultable
Habenana bicolor | Jan-Apr | Well-drained grassland, at about 1800m < B % Wear Habsat sol
o 8 ' } il "y ”': “;I‘h{eh{ﬁnedﬁ suitable
0 L — -
Hapeaana mossi | Mardpr | Open grassiand on dolomite or in black sandy sniIE. b A\u (Enﬂah%ét‘ed' Hah;gtlnut
AT T
Holothink Terrestrialon-grassy clifts, recorded from 3500 e | ik R Habiat not
mictantha el 1800m, % Jfﬂn\ e % ‘\ ‘*'E"Al\\\:; ~E—n)dang1.=|ed' suitable
. ; Grassy sh:pas & ledges: usyally uthﬁr‘u A \\' i il Near Habitat nat
Holothnsx randi Sep-dan aspacis. r%‘i 531'\. 5'4. l @F Wy B Threatened: cuitabla
Cocurs in a wr&e 0;9\95 \Fknm Sﬂﬂ*}]f
hills an marginsiofd toio oped
Hypoxis grasska pes, i
hAhare s i Sep-Mar .aﬁ%am 0 be NiA Declining® FOUND
le’fﬁk‘ ~ 3‘?:] i rc'\qt.lﬁ land and mixed
e d\ N e
D ‘J“\Rp‘é‘\ %E_*f% on.shalkow suriaces over rocks in A1 Vulnerabiat Hgit:;ltg%} lr;u#
Stenostelma i [}r;bp black turf in open woodland mainky in the Mear Habitat not
umbellulifarum Bep-Mar. —sicinity of drainage lines, A3 threatened'! suitabla
A Trachyandra Marshy areas, grassland, usually in black furf Near
erythromiiz Sep-Nav marshes, A3 Threataned' RRND

" global status

*! national status

® Orange listed plants have no priority groluping and are designated 'N/A

4 Has been recorded from the farm on which the study site is situated ! within Skm of the study site,
Should suitable habiiat be present, il is highly likely that this species could occur on the study site.
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Dr I.L. Rautenbach (Pr.Sci.Nat. # 400300/05)

Abstract
For a number of reasons the biological diversity of the site has declined to the point
that it is most likely irrevocable. While mast (if not all) of the mammals will be
displaced by the development, none of the species that survived to date are so rare
or endangered that their local displacement will place their conservation in jeopardy.

However, the conservation status of the Modderfontein Spruil is a travesty. Since it
Is contended that this waterway should be regarded as an open space sensitive
system, pollution must be cleared up and remedial steps taken to combat kikuyu
infestation and replaced by indigenous wetland vegetation. This will also enhance
the ability of the Modderfontein Spruit to again act as a functional dispersal corridor.

Declaration of Independence: | |gnatius Lourens Rautenbach (421201 5012 00 5)
declare that |,

= am committed to bicdiversity conservation but concomitantly recegnize the
need for economic development, Whereas | appreciate the opportunity to
also |earn through the processes of constructive criticism and debate, |
reserve the right to form and hold my own opinions and therefore will not
willingly submit to the interests of other parties or change my statements to
appease them

« abide by the Ceode of Ethiés of the S A Council for Natural Scientific
FProfessions

» actas an Independent specialist consultant in the field of zoology

« am subcontracted as specialist consultant by Galage Environmental CC for
the proposed project “Mammal Habitat Survey of Farm Waterval 5 IR
Remainder of Portion 1" described in this report

» have no financial interest in the proposed development other than
remuneration for work performed

» have or will not have any vested or conflicting interests in the proposed
development

» undertake to disclose to the Galago Environmental CC and its client as well
as the competent authority any material information that have or may have
the potential to influence the decision of the competent authority required in
terms of the Envirenmental Impact Assessment Regulations 2006

|.L. Rautenbach

Mammal Heport: He of Fortion 1 of Waterval Movember 2008 Z of 14 pages




TABLE OF CONTENTS

T INTRODUGT RN vy s s oo i s i i 4
2. SCOPE AND OBJECTIVES OF THE S8TUDY .......ciiiimmimimimiiemiomi B
- 1T L2 L T 4
I T o B T 0 e B R D 5
6 FINDINGS AND POTENTIAL IMPLICATIONS ......ccociiiinniimiiiiiinnimisiiesin =)
7. LIMITATIONS, ASSUMPTIONS AND GAPS IN KNOWLEDGE ............. 10
8. RECOMMENDED MITIGATION MEASURES..........ccciimiiininmmsiininnanninsn 10
9 CONOLUSION . i i S S R T S S BN s N T BN 13
10. LITERATURE SOURCES ... icievine e ienenevaens 13
FIGURES:
Figure: 1: LocglRy:map of the: SIudY Bref. c..iveiiniieeiiiiiswmsmabsiisismabsria 5
Figure 2: A view over the Modderfontein Spruit from its western bank. ........... 7

Figure 3: Sensitive Mammal habitat map.........ccoccieeviiiiniciieniiie i e, 8

TABLES:

Table 1: The mammals which were observed or deduced to occupy the site.. 8

Table 2: Mammal species positively confirmed from the study site.................. 8

Mammal Heport: He of Fortion 1 of Waterval Movember 2008 3 of 14 pages



1. INTRODUCTION

Galago Environmental CC. was appoinied to undertake a mammal habitat survey for
Part of the Remainder of Portion 1 of the Farm Waterval, which iz scheduled for
commercial and residential development.

This report focuses on the reigning status of threatened and sensitive mammals likely
to occur on the proposed development site. Special attention was paid to the
qualitative and quantitative habitat conditions for Red Data species deemed present
on the site: The secondary objective of the investigation was to gauge which
mammals might still reside on the site and compile a complete list of mammal
diversity of the study area.

2. SCOPE AND OBJECTIVES OF THE STUDY

« To qualitatively and quantitatively assess the significance of the mammal
habitat components and current general conservation status of the property,

« Comments on ecological sensitive areas;

« Comments on connectivity with natural vegetation and habitats on adjacent
sites;

» To provide a list of mammals which occur or might oceur, and to identify
species of conservation impertance,

« To highlight potential impacts of the proposed development on the mammals
of the study site, and

« To provide management recommendations to mitigate negative and enhance
positive impacts should the proposed development be approved.

3. STUDY AREA

The 172.8 ha site (262BAA) s north-east of the Buceleuch suburb and the Buccleuch
Interchange. Midrand / Modderfontein. The B101 lays immediately north-west of the
site, with the N1 a short distance beyond the B101. To the north Is a large gquarry
with light industries in-between it and the site, whereas the area to the east is
undeveloped. The perennial Modderfontein Spruit runs roughly paraliel to the R101
through the site, whereas a seasonal drainage line below the Modderfontein Dam No
4 |s situated close to Buccleuch. The banks of the Modderfantein Spruit are steep
and are furthermore heavily overgrown with rank kikuyu, which have replaced natural
wetland vegetation. The spruit is badly polluted with plastic, polystyrene, paper and
other refuge. A few patches of reeds are in evidence:

Although the site and the undeveloped areas to its east are undeveloped, the natural
grassland is obviously burmt on an annual basis and is ecologically speaking not
nearly in a climax condition. A few termitarla have been noted. The substrate
consists of dark-brown sandy soil with gravel, and with rocky outcrops in places. The
conservation status of the site s ranked as poor in terms of fauna.

The study site fails within the Egeli Granite Grassland veld type of the Grassland
biome as defined by Mucina and Rutherford (2006). However, the typical biota of
this veld type has been seriously compromised by grazing and fires. The topography
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of the area s typical undulating plains of the Highveld Grassland. Trees are few and
scattered and are mostly exotic. There are no randjies, rocky outcrops or bat caves.
The following GPS coordinates spatially define the site: 26° 02.333'5; 28° 06.535'E.

Figure 1: Locality map of the study area

4. METHODS

An eight-hour site visit was conducted on 24 October 2009. During this visit the
observed and derived presence of mammals associated with the recognized habitat
types of the study site, were recorded. This was done with due regard to the well-
recorded known distributions of Southern African mammals, coupled to the
qualitative and guantitative nature of recognized habitats.

The 500 meters of adjoining properties was scanned for Important fauna habitats.

4.1 Field Surveys

During the site visit mammals were identified by visual sightings through random
transect walks. No trapping or mist netting was conducted, as the terms of reference
did not require such intensive work. In addition, mammals were also |dentified by
means of spoor, droppings, burrows or roosting sites. Locals were interviewed fo
confirm occurrences or absences of species.

Three criteria were used to gauge the probability of occurrence of mammals on the
study site. These include known distribution range, habitat preference and the
gualitative and gquantitative presence of suitable habitat.

4.2 Desktop Surveys

As the majority of mammals are secretive, nocturnal, hibernators and/or seasonal,
distributional ranges and the presence of suitable habitats were used to deduce the
presence or absence of these species based on authoritative tomes, scientific
literature, field guides, atlases and databases. This can be done irrespective of
season.
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The probability of eccurrences of mammal species was based on their respective
geographical distributional ranges and the suitability of on-site habitat. [n other
words. high probability would be applicable to a species with a distributional range
overlying the study site as well as the presence of prime habitat occurring on the
study site. Anocther consideration for inclusion in this category is the inclination of a
species to be common, l.e. normally occurring at high population densities.

Medium probability pertains to a mammal species with its distributional range
peripherally overlapping the study site, or required habitat on the site being sub-
optimal. The size of the site as it relates to lis likelihood to sustain a viable breeding
population, as well as its geographical isolation is alsp taken into consideration.
Species categorised as medium normally do not occur at high population numbers,
but cannot be deemed as rare. A Jow probability of occurrence will mean that the
species’ distributional range is peripheral to the study site and habitat is sub-optimal.
Furthermore, some mammals categorised as low are generally deemed rare.

4.3 Specific Requirements
During the visit the site was surveyed and assessed for the potential occurrence of
Red Data and/or ridge and wetland-associated species such as:

Juliana's golden mole (Neamblosomus juliana), highveld golden mole (Amblysomus
septentrionalis), raugh-haired golden mole (Chrysespalax villosus), African marsh rat
(Dasymys incomtus), Angoni viei rat (Otomys angoniensis), viei rat (Otomys
irroratus), white-talled rat (Mystromys albicaudalus), rock dormouse (Graphiurus
murinus), forest shrew (Myosorex varius), other shrew species; short-eared trident
bat (Cloeotis percivali), other cave-dwelling bats, African clawless otter (Aonyx
capensis), spotted-necked otter (Lutra maculicollis), marsh mongoose (Afilax
paludinosus),

5. RESULTS

Knaewn mammal distributions correlate well with biomes as defined by Acocks (1953},
Low and Rebelo (1898), Knobel and Bredenkamp (2005) as well as Mucina and
Rutherford (2006). However, the local occurrences of mammals are more closely
dependent on broadly defined habitat types, in particular terrestrial, arboreal (tree-
living), rupiculous (rock-dwelling) and wetland-associated vegetation cover. It is thus
possible to deduce the presence or absence of mammal species by evaluating the
habitat types within the context of known distribution ranges. Sight records and
information from residents or knowledgeable locals audit such deductions.

Mammal Habitat Assessment

From a mammal habitat perspective, two of the four major habitats are present aon
the site, l.e. terrestrial and aquatic. Both habitats are ecologlcally disturbed by over-
utilization, fires and pollution.

For small mammal populations fires are a catastrophic event, which destroy cover
and nourishment and leave populations desolate during winter. As a resuli of regular
fires sensitive species such as the white-tailed rat and rough-haired golden mole
became extirpated, whereas populations of more robust species are lower than
normal.

The site lacks bat caves or any other structure that could serve as daytime roosts for
bat colonies.
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The 500-meter zones of adjoining properties vary from a busy road (R101), to the
Buccleauch suburb, to undeveloped areas to the east. The latter is in a similar state
of ecological disrepalr.

Figure 2: '.rie var ﬂ'l Mndderfutein Sprui from its western bank.
Note the pollution, and the patch of lush kikuyu and reeds on the opposite
bank.

Expected and Observed Mammal Species Richness

Of the 28 mammal species expected to occur on the study site (Table 1), only two
were confirmed during the site visit (Table 2). it should be noted that potential
occurrences is interpreted as to be possible over a period of time as result of
expansion and contractions of population densities and ranges which stimulate
migration.

All large and most medium-sized species (aardvark, pﬂrcuPlnaj succumbed to
encroaching civilization and the various influences on species richness, Also
affecting the species richness of the site is that species narrowly dependent on
arboreal or rupiculous habitats. had a priori to be deleted from the list of possible
occurrences since these habitats are absent. Also negatively influencing species
richness is the poor state of environment conservation which caused sensitive
species (viz. white-tailed rat, African marsh rat, rough-haired golden maole) fo
disappear,

Table 1 lists the mammals which were observed or deduced to occupy the site; or to
be ocecasional visitors. All feral mammal species expected to occur on the study site
(e.g. house mice, house rats, dogs and cats) were omitted from the assessment
since these species normally associate with human settlements.

Most of the species of the resident diversity (Table 2) are common and widespread.

Abandoned termitaria are used as refuges by dwarf shrews and dwarf mice, and are
thus taken as an indicator of their presence. The three bat species are resilient and
thus common. Although there are no daytime roosting opportunities on the site, it is
most likely that these bats will commute from other sites where they have found
roosting opportunities, to hawk for insects rising over the wetland during summer
dusks. Slender and yellow mongooses have shown the ability to co-exist with human
activities in peri-urban conditions. Steenbok and duiker have reticent habits and
therefore often succeed in persisting in disturbed areas with short grass cover In
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close proximity to human activities. Although these two small antelopes are listed, no
signs to carroborate their presence were found

The low diversity is due to low habital diversity, site size and adjoining areas, and
especially quality of conservation.

Threatened and Red Listed Mammal Species
The five Red Data shrews lisied are ranked as "Data Deficient”, which signify that
insufficient field observations are available to make a quantitative assessment of their
conservation status. The reddish-grey and the lesser red musk shrews are often
found in urban gardens where they take refuge In compost heaps and dense foliage
and feed on garden variety insects and molluscs,

The riparian zone of the spruit, disturbed as it is, most probably still offers sanctuary
to some of the Red Data shrew species listed, as well as the sensitive vlei rat
species.

No other Red Data or sensitive species are deemed present on the site; either since
the site is too disturbed (viz. for instance the spotted-necked otter), falls outside the
distributional ranges of some species, or does not offer suitable habitat{s). It is
contended that the polluted and disturbed nature of the riparian zone is no longer
suitable for sensitive specles such as the rough-haired golden mole or the white-
tailed rat, which are now submitted to be extirpaied.

Table 1: The mammals which were observed or deduced to occupy the site
[Systematics and taxonomy Bs proposed by Bronneretal [2003] and Skinnerand Chimimba [2005])

SCIENTIFIC NAME

ENGLISH NAME

Lepus saxatilis

Serub hare

Cryptomys hotlentolus

African mole rat

Rhabdomys pumilio

Four-striped grass mouse

1] - i P

Mus indutus

Desert pygmy mouse

Mus minufoides

Pyamy mouse

J | Mastomys natalensis

Matal multimammate mouse

Mastomys coucha

Southern multimammate mouse

Aethomys inepius

Tete veld rat

Olomys angoniensis

Angoni viel rat

?
? | Otamys irroratus

Viei rat

Gerbilliscus brantsii

Highveld gerbil

2 Dendromus melanotis

Grey pygmy climbing mouse

? Dendromus mesomelas

Brants' climbing mouse

? | Dendromus mystacalis

Chestnut climbing mouse

DD? | Myosorex varius

Forest shrew

DD? | Suncus lixus

Greater dwarf shrew

DD? | Suncus infinitesimus

Least dwarf shrew

DD* | Crocidura cyanea

Feddish-grey musk shrew

DD* | Crocidura hirta

Lesser red musk shrew

Neoromicia capensis

Cape serotine bat

Scotophilus dinganii

African yellow house bat

Scolophilus viridis

Greenish yellow house bat

Genelia genelia

Small-spotied genet

?
? | Genetfta tigrina
-

SA large-spotted genst

Cynictis penicillata

Yellow mongoose

Galerella sahguinea

Slender mongoose
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SCIENTIFIC NAME ENGLISH NAME

? | Sylvicapra grimmia Common duiker

? | Haphicerus campestris Steenbok

Y Definftely thers or have a high probability 0 oocl
' Mediurm probabiiity to'occur based on ecological and distributional pammetsrs:
? Low probability to occur besed on ecological and distributional pamameters.

Fed Dala species rankings as defined in Friedmana and Daly’s S.A. Aed Data -Book | IUCN (World  Consenation
Unlon) {2004) are indlcated in the first column; CR= Critically Endangered, En = Endangered, Vi =Yilnembla, LA/od
= Lower risk conssrvation depsndsnt, LR/nt = Lower Risk near thisalensd. U0 = Data Deficient. All other species:
-are deemed of Least Conoem

Table 2: Mammal species positively confirmed from the study site, observed
indicators and habitat.

SCIENTIFIC ENGLISH NAME | OBSERVATION HABITAT
NAME INDICATOR
L. saxatilis Scrub hare Faecal pellets Short grassland
C.hottentotus African mole rat Tunnel systems Widespread

Both are robust species with high fecundities, as a result of which they are common
and widespread. The scrub hare has reticent behaviour whereas the rodent mole's
habitat usage renders it difficult to contral.

6. FINDINGS AND POTENTIAL IMPLICATIONS

The biotic and abiotic properties of the study site have declined dramatically. That
coupled with various facets of encroaching development and the relatively small and
Isolated nature renders the site beyond conservation redemption.

The proposed development will not result in a loss of ecological sensitive and
important habitat units, ecosystem function (e.g. reduction in water quality, soil
pollution), loss of mammal habitat, nor of lossidisplacement of threatened or
protecied species.

However, the polluted nature of the Modderfontein Spruit urgently needs attention
along its entire length. In fact, it is suggested below that the spruit and the riparian
zone are recognized as a sensitive open space area,

a
I

Figure 3: Sensitive a_ mal habitat m ap
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7. LIMITATIONS, ASSUMPTIONS AND GAPS IN
KNOWLEDGE

A site visit augmented by a desktop survey Is deemed sufficlent to suppoert the
findings presented here: The Galage Environmental team has extensive experience,
especially in Gauteng, and has access to relevant literature sources and data bases.
It is. most unlikely that results from an intensive field survey deploying trapping and
netting will deviate significantly from the findings derived here.

Even though every care is taken to ensure the accuracy of this report, environmental
assessment studies are limited in scope, time and budget. Discussions and proposed
mitigations are to some extent made on reasonable and informed assumptions built
on bone fide information sources, as well as deductive reasoning. Deriving a 100%
factual report based on field collecting and observations can only be done over
several years and seasons to account for fluctuating -:environmental conditions and
migrations. Since environmental impact studies deal with dynamic natural systems
additional information may came to light at a |ater stage. Galago Environmental can
thus not accept responsibility for conclusicns and mitigation measures made in good
faith based on own databases or on the information provided at the time of the
directive. This report should therefore be viewed and acted upon with these
limitations In mind,

8. RECOMMENDED MITIGATION MEASURES

The following mitigation measures were developed by GDACE (Directorate of
Nature Conservation, GDACE, 2008 and 2008) and are applicable to the study site.

Where appropriate. the specialist's specific elaborations are given in brackets.

. An appropriate management authority (e.g. the developer] that must be
contractually bound to implement the Environmental Management Plan
(EMP) and Record of Decision (ROD) during the operational phase of the
development should be identified and informed of their responsibilities In
terms of the EMP and BGD

. All areas designated as sensitive In a sensitivity mapping exercise should be
incorporated into an open space system (in this jnstance the Modderfontein
Spruit and ifs riparian zene). Development should be located on the areas of
lowest sensitivity (the rest of the sits).

. The open space system should be managed in accordance with an
Ecological Management Plan that complies with the Minimum
Requirements for Ecological Management Plans and forms pari of the

EMP.
. The Ecological Management Plan should:
o include a fire management programme {o ensure persistence of

grassland

o include an ongoing monitoring and eradication programme for all non-
indigenous species (viz. kikuyu), with specific emphasis on invasive
and weedy species _

o include a comprehensive surface runcff and storm water management
plan, indicating how all surface runoff generated as a result of the
development (during both the construction and operational phases)
will be managed (e.g. artificial wetlands / storm water and flood
retention ponds) prior to eniering any natural drainage system or
wetland and how surface runoff will be retained outside of any
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demarcated buffer/flood zones and subsequently released to simulate

natural hydrological conditions.

ensure the persistence of all Red and Orange List species

include a monitaring programme for all Red and Orange List species

facilitate/faugment natural ecological processes

provide for the habitat and fife history needs of important pollinators

minimize artificial edge effects (e.g. water runoff from developed areas

& application of chemicais) _

include a comprehensive plan for limited recreational development

(trails, bird hides etc.) within the open space system

o include management recommendations for neighbouring land,
especially where correct management on adjacent land is crucial for
the long-iterm persistence of sensitive species present on the
development site

o result in a report back to the Directorate of Nature Conservation on an
annual basis

o investigate and advise on appropriate legislative tools (e.g. the NEMA.:
Protected Areas Act 57 of 2003} for formally protecting the area (as
well as adjacent land where it is crucial for the long-term persistence
of sensitive species present on the development site)

. The open space system should be fenced off prior to construction
commencing (including site clearing and pegging). All construction-related
impacts (including service roads, temporary housing, temporary ablution,
disturbance of natural habitat, storing of eguipment/building materials/vehicles
or any other activity) should be excluded from the open space system.
Access of vehicles to the open space system should be prevented and
access of people should be controlled, both during the construction and
operational phases. Movement of indigenous fauna should however be
allowed (i.e. no solid walls, e.q. through the erection of palisade fencing).

. Information boards should be erected within the development to inform
residents of the presence of Red / Orange List species, their identification,
conservation status and importance, biclogy, habital requirements and
management requirements.

. Outside lighting should be designed to minimize impacts on fauna. All outside
lighting should be directed away from sensitive areas. Fluorescent and
mercury vapour lighting should be avoided and sodium vapour (yellow) lights
should be used wherever possible.

. Only indigenous plant species, preferably species that are indigenous to the
natural vegetation of the area, should be used for landscaping in communal
areas. As far as possible, plants naturally growing on the development site,
but would otherwise be destroyed during clearing for development purposes,
should be Incurpnraied into landscaped areas. Forage and host plants
required by pollinators should also be planted in landscaped areas.

. In order to minimize artificially generated surface storm water runoff, total
sealing of paved areas such as parking lots, driveways, pavements and
walkways should be avoided. Permeable material should rather be utilized Tor
these plUrposes.

. The crossing of natural drainage sysiems should be minimized and only
constructed at the shortest possible route, perpendicular to the natural
drainage system. Where possible, bridge crossings should span the entire
stretch of the buffer zone.

oy @ @ o

Q

Roads / Pipelines / Powerlines
= The appropriate agency should Implement an ongoing menitoring and
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eradication program for all Invasive and weedy plant species growing within
the servitude.

Rehabilitation of natural vegetation should proceed in accordance with a
rehabilitation plan compiled by a specialist registered in terms of the Natural
Scientific Professions Act (No. 27 of 2003} in the field of Ecological Science.
Any post-development re-vegetation or landscaping exercise should use
species indigencus to South Africa. Plant species locally indigenous to the
area are preferred. As far as possible. indigenous plants naturally growing
along the route, but would otherwise be destroyed during construction, should
be used for re-vegetation / landscaping purposes,

Where a road / pipeline/ power line is to traverse a wetland, measures are
required to ensure that the road / pipeline/ power line has minimal effect on
the flow of water through the wetland. e.g. by using a high level clear span
bridge or box culverts rather than pipes.

Prior to construction, fences should be erected in such a manner to prevent
access and damage to any sensitive areas identified in a sensitivity mapping
exercise.

Sealing of surfaces under a bridge or gabion construction should be avoided.
Disturbance to any wetlands during construction should be minimized. A plan
for the immediate rehabllitation of damage caused to wetlands should be
compiled by a specialist registered in accordance with the Natural Scientific
Professions Act (No. 27 of 2003) in the field of Ecological Science. This
rehabilitation plan should form part of the EMP and a record book should be
maintained on site to monitar and repert on the implementation of the plan,

The following recommended mitigatory measures apply to roads and pipelines:

Engineering measures are recommended to lower the risk of spillages into
any wetlands |located within 200m of the road/railway/pipeline.

The following recommended mitigatory measures apply to roads:

Appropriate road design and traffic control measures are recommended to
reduce air pollution and animal mortality.

All storm water structures should be designed so as to block amphibian and
reptile access to the road surface.

A comprehensive surface runoff and storm water management plan should be
compiled, indicating how all surface runoif generated as a result of the road
development (during both the construction and operational phases) will be
managed (e.g. artificial wetlands / storm water and flood retention ponds)
prier to entering any natural drainage system or wetland and how surface
runoff will be retained outside of any demarcated buffer/flood zones and
subsequently released to simulate natural hydrological conditions. This plan
should form part of the EMP,

Where roads traverse streams/rivers, an underpass should provide for the
movement of aguatic as well as terrestrial species through the inclusion of
appropriate buffer zones within the underpass (a 32m buffer zone from the
edge of the riparian zone recommended for rivers within the urban edge).
Suitable terrestrial underpasses should be provided to facilitate safe
movement of animals, specifically where roads traverse provincially important
species/climaie change corridors or ridges or habitat suitable for any
Red/Crange List amphibian/ reptile/ mammal species, The number and
spacing of underpasses will need to be determined by a specialist registered
in accordance with the Natural Scientific Professions Act (No, 27 of 2003) in
the fields of Ecological / Zoological Science. All underpasses should be
dressed with a layer of sand (minimum 10cm), should be a minimum of 1.5m
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high and 1.0m wide so as to facilifaie maintenance access and should be
provided with small grates in the road surface to allow light penetration into
the underpass. Underpasses should be accessible to maintenance staff and
should be cleared of accumulated malerial at least at the start of each rainy
season.

« Where roads traverse natural corriders such as streams and ridges, traffic
control measures are recommended {e.g. 60km/h speed limits, speed traps,
rumble strips and speed bumps).

9. CONCLUSION

The biclogical diversity of the hemmed-in site has declined to the point that it is most
likely irrevocable. Connectivity with sites in a better state of ecological health is
virtually non-existent, hence an influx of former residents are unlikely until the
dispersal abilities of the Modderfontein Spruit is restored. No other migration
opportunities exist. While most (if not all) of the mammals will be displaced, none of
the species that survived to date are so rare or endangered that their local
displacement will place their conservation in jecpardy.

However, the conservation status of the Modderfontein Spruil is a travesty. Since it
Is contended that this waterway should be regarded as an open space sensitive
system, pollution must be cleared up and remedial steps taken to combat kikuyu
infestation and replaced by indigenous wetland vegetation. This will also enhance
the ability of the Modderfontein Spruit to again act as a functional dispersal corridor.
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VERIFICATION STATEMENT

Mr H. Geyser is not registered as a Professional Natural Scientist with the S A
Council for Natural Scientific Professions. This statement serves fo verify that the
bird repart compiled by Mr R.F. Geyser has been prepared under my supervision,

and | have verified the contents thereof.

Declaration of Independence: |, Alan Charles Kemp (4405075033081) declare that

am committed to biodiversity conservation bui concomitantly recognize the
need for economic development. Whereas | appreciate the opportunity to
also |learn through the processes of constructive criticism and debate; |
reserve the right to form and hold my own opiniens and therefore will not
willingly submit to the interesis of other parties or change my statements to
appease them _

abide by the Code of Ethics of the S.A Councll for Natural Scientific
Professions

act as an independent specialist consuliant in the field of zoology

am subcontracted as specialist consultant by Galage Environmental CC for
the proposed Waterval Valley on Part of the Remainder of Portion 1 of the
tarm Waterval 5 IR described in this report

have no financial interest in the propesed development other than
remuneration for work performed

have or will not have any vested or conflicting interests in the proposed
development

undertake to disclose to the Galago Environmental CC and its client as well
as the competent authority any material information that have or may have
the potential to influence the decision of the competent authority reguired In
terms of the Environmental Impact Assessment Regulations 2006

A.C. Kemp
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1. INTRODUCTION

Galago Envireonmental CC. was appeinted to undertake an avifaunal habital survey
for Waterfall Valley on Part of the Remainder of Portion 1 of the farm Waterval 5 IR,
which is scheduled tor residential development.

This report focuses on the current status of Red Data or Near Threatened species
likely to occur on the proposed development site.

2. SCOPE AND OBJECTIVES OF THE STUDY

« To gualitatively and quantitatively assess the significance of the avifauna
habitat components and current general conservation status of the property,

« To comment on ecologically sensitive areas;

« To commeni on connectivity with natural vegetation and habitats on adjacent
sites,

« To provide a list of birds that occur or might occur, and to identify species of
conservation importance;

« To highlight potential impacts of the proposed development on the avifauna of
the study site, and

» To provide management recommendations to mitigate negative and enhance
positive impacts should the proposed development be approved.

3. STUDY AREA

The study site, 172.8 ha in extent, |s situated within the 2628AA quarter degree grid
cell (g.d.g.c) within the Gauteng Province, northeast and bordering the northemn
suburb of Buccleuch, and northeast of the Buccleuch interchange and south of
Halfway House (26°02'27.4"5 28°06'54.0"E). The Modderfonteinspruit and Jukskei
River join each other on the south-western boundary of the study site before the
Jukskei River enters the suburb of Buccleuch (26°02'42.1"S 28°06'34.7'E), The study
site also borders the R101 (Old Pretoria Road) to the northwest.

The Modderfontein conservancy also known as the Modderfontein Conservation Park
is situated to the southeast of the study site (26°03'34"S 28°07'30"E), This 300 ha
park covers diverse habitat, including open grassland, mixed woodland, large stands
of alien trees, ‘extensive wetland and reed-lined ponds as well as streams that run
through the property (Marais & Peacock, 2008). The Modderfontein Spruit runs
through this park and enters the study site and the south-eastern carner of the study
site (26°03'06"S 28°07'05"E).

The largest portion of the study site consists of open natural grassland with scattered
trees, with both permanent streams and non-permanent seasonal streams that run
through the property. The Gautrain line development runs along the eastern
boundary of the site,

The study site |s situated within the Mesic Highveld Grassland Bioregion of the
Grassland Biome and more specifically within the Egoli Granite Grassland vegetation
type according to Mucina and Rutherford (2006)
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Figure 1 Lnlit'y map of the s:u;:-ljrl B-T;B 1
4 METHODS

An eight-hour site visit was conducted on 24 October 2008 to record the presence of
bird species associated with the habitat systems on the study site and to identify
possible sensitive areas.

4.1 Field Surveys

Birds were |dentified visually, using 10X42 Bushnell Legend binoculars and a 20X-
60X Pentax spotting scope, and by call, and where necessary were verified from
Sasol Birds of Southern Africa (Sinclair et al, 2005) and Southern African Bird
Sounds (Gibbon, 1981).

The 500 meters of adjoining properties were scanned for important avifauna habitats.

During the site visit birds were identified by visual sightings through randem transect
walks, No trapping or mist netting was conducted as the terms of reference did not
require such intensive work. In addition, birds were also identified by means of
feathers, nests, signs, droppings. burrows or roosting sites. Locals were interviewed
to confirm occurrences or absences of species.
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4.2  Desktop Surveys

The presence of suitable habitats was uUsed to deduce the presence or absence of
specles based on authoritative tomes, scientific literature, field guides, atlases and
databases. This can be done irrespective of season,

The eccurrence of key bird species was verifled according to distribution records
obtained during the Southern African Bird Atlas period from 1981 to 1993 (Harrison
et al1997) as well as records from 1974 to 1987 according to Tarboton gt al (1987),

The occurrence and historic distribution of these birds, including all Red Data bird
species for the 2628AA q.d.g.c, were verified according to Harrison et af (1997) and
Tarboton et al (1987). The reporting rate based on Harrison ef al (1997} was scored
between 0 — 100% and was calculated as follows: Total number of cards on which a
species was reported during the Southern African Bird Atlas period X 100 = total
number of cards for a particular g.d.g.c. (Harrison et al, 1997). It is important to note
that a q.d.g.c. covers a large area. A q.d.g.c, for example 2628AA, covers an area of
+27 X 25 kilometres (£693 km?j and it is possible that suitable habitat will exist for a
certain Red Data species within this general and surrounding area. However, the
specific habitat found on site may not suit the particular Red Data species although it
was recorded for the gd.g.c. For example, Cape Vulture occurs along the
Magaliesberg but will not favour the habitat found within the Pretoria CBD, both of
which are both in the same g.d.gc Red Data bird species were categorised
according to Barnes (2000),

The latest data was also taken from the SABAPZ website that contains records of
bird species observed within pentads that fall within the g.d.g.c. This project started
on 1 July 2007 and |s currently on-going. The study site and surrounding areas fall
within the 2600 2805 pentad.

The biodiversity index gives an indication of which habitat will hold the richest bird
diversity on site. This is calculated on the sum of the probability of occurrence: 5 =
present on site; 4 = not observed on site but has a high probability of oceurring en
site, 3 = medium, 2'= low, 1 = very low and 0 = not Iikely to occur, of bird species
within a specific habitat system on site,

4.3 Specific Requirements

During the site visii, the study site was surveyed visually and assessed for the
potential occurrence of priority Red Data avifauna according to GDACE requirements
for Biodiversity assessments, Version 2 as well as other Red Data bird species: The
pricrity Red Data bird species are as follows:

« Half-collared Kingfisher (Alcedo semitorguata)
» African Grass-Owl ( Tyfo capensis)

+ White-bellied Kerhaan { Eupodolis senegalensis)
» Blue Crane (Anihropoides paradiseus)

= African Finfoot | Podica senegalensis)

« Cape Vulture (Gyps coprotheres)

» African Marsh-Harrier (Circus ranivorus)

» Martial Eagle (Polemaetus bellicosus)

« Secretarybird (Sagitfarius serpentarius)

« Lesser Kestrel (Falco naumanni)

» Greater Flamingo (Phoenicopterus ruber)
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= Lesser Flamingo (Phoenicopterus minor)
+  White-backed Night-Heron (Gersachius leuconotus)
= Black Stork (Ciconia nigra)

No particular reference was made to the possible occurrence of any specific Red
Data bird species that might occur on the study site.

5. RESULTS

51 Avifaunal Habitat Assessment:

Three major bird habitat systems were Identified. A short description of each habitat
type is as follows ranked from most to least important. Figure 2 lllustrates these
habitat systems utilised by bird species expected to occur on the study site.

5.1.1 Open grassland:

The largest portion of the study site consists of open natural grassland dominated by
Hyparrhenia hirta grass with scattered shrubs and solitary exotic and indigenous
trees. Some degree of disturbance is visible on this open grassland through past and
present human activities (Figures 3, 4, 5), Natural exposed granite rock Is also visible
in this area. Human presence on s;ﬁ:—: is rather high with a network of human tracks
that criss-cross the area. The Gautrain main workshop and assembly development
point Is situated on the eastern border of the study site (Figure 6),
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Figure 4: Open grassland habitat between the Jukskei River and the R101 west
of the Jukskei River.

Figure 5: Open grassland between the Modderfontein Spruit and the suburb of
Buccleuch.
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Figure 6: Open grassland northeast of the Modderfontein Spruit with scattered
shrub and trees and the Gautrain development in the background.

Open grassland is the most important habitat type for South Africa’s threatened bird
species in the region with a proportional importance of 27%. The highest diversity of
threatened bird species occurs within this grassland habitat of which many are in the
highest category of threat (Barnes 2000),

The presence and abundance of bird species in this habitat will vary from season to
season - lush and green in summer after summer rains and dry, brown or burnt
during winter. The area will favour ground-living bird species such as lapwings,
francolins, pipits, longclaws, larks ‘and chats, These birds either hunt for insects
and/or breed on the ground, in burrows or between the grasses and exposed ro cks.
Seed eating bird specles such as weavers, waxbills, manikins, canaries and bishops
that breed in the riparian habitat during summer will make use of the open grassland
habitat for feeding during winter when the grass is in seed. During the summer they
will forage amongst the grass and flowering plants for insects and worms when they
feed their young. Widowbirds, waxbills and cisticolas will also breed in the taller and
denser grass during summer especially close to the river and riparian systems.

Some sunbirds will feed on the nectar of some of the taller flowing plants. Storks
such as White Stark Ciconia ciconia and egrets and herons such as Cattle Egret
Bubufeus ibis and Black-headed Heron Ardea mefanocephala will forage on the open
grassland for mainly grasshoppers. Aerial feeding birds such as martins, swifts and
swallows will hunt for insects over the grasslands.

The exposed rock and rocky outcrops that give the typical impression of rocky
highveld grassland protecis some low woody plants from fire, but are small in area
and might favour species such as Wailing Cisticola (Cisticola fajs), chats and
Bokmakierie (Telophorus zeylonus) that might breed and forage between the rocks
and within the vegetation that grows between these exposed rocks.

The isolated and scattered trees will only favour a small variety of woodland birds.
Birds such as weavers and shrikes will breed is some of these solitary trees and
hawking bird species such as shrikes and small birds of prey species will use the
trees and shrub to perch on and scan the immediate area for prey species such as
grasshoppers and small rodents.
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The Acacia karroo woodland bush clumps that occur where there is strong
underground water present will favour the mare common bird specles typically
associated with a woodland habitat. This area generally includes a variety of the
more common arboreal passerines like warblers, shrikes, sunbirds, sparrows,
firefinches, waxbills and weavers, as well as arboreal non-passerines like doves,
cuckoos and mousebirds. Many bird species make use of the thorny nature of Acacia
trees to bulld their nests. Acacia treges generally attract many insects and in tumn
attract a good diversity of typical "Bushveld" bird species,

51.2 River and riparian vegetation:

The Jukskei River runs through the western area of the study site flanked by open
grassland on both sides of the river. This is mainly an open river system with a
mixture of exposed granite rock within the river (Figure 7), steep banks and reed
beds with isolated trees such as Salix babylonica (Weeping Willow) (Figure 8) and
open exposed sand banks (Figure 9) with scattered trees on its banks: There is no
mentionable overgrowing riparian vegetation, The open river system is probably as a
resuit of flash floods generated by the runoff water from the suburb of Buceleuch and
other suburbs further downstream and flush water generated from upstream
suburban areas along the Modderfontein Spruit. The only overgrowing riparian
vegetation worth mentioning that will suit some Red Data bird species (mentioned
further below) occurs on the south-western border of the study site al the confluence
of the Jukskei River and Modderfontein Spruit (Figures 10,11 &12) and further south
out of the site within Buccleuch. However, the riparian vegetation here mainly
consists of exotic and alien tree species, such as Eucalyptus, with dense housing
development almost on the banks of the Jukskel River just above the prescribed 100-
year flood-line.

Figure 7: E:pnsad'grar't_i'ta rocks fuig pools ithin the Jukskei River.
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Figure 9: Exposed sandbanks of the Jukskei River with domestic pollution
present on both banks.

Figure 10, Figure 11 & Figure 12: Dense riparn vegetation at the confluence of
the Jukskei River and Modderfontein Spruit.
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Dense woodland vegetation occurs on the banks of the Modderfontein Spruit and this
vegetation is mainly restricted to the confluence of the Jukskei and Modderfontein
Spruit (Figures 10 and 12). Further upstream the Modderfontein Spruit consists of a
narrow and shaliow non-permanent drainage line that probably only flows strongly
during the summer rain season with exposed granite rock in some places and mainly
reeds and long grass that grow on its steep banks (Figure 13).

Figure 13: The uddannain ruit is a narrow small river system with mainly
reeds that grow on its banks.

Some of the more common woodiand bird species will roost, breed and forage in the
riparian vegetation close to and at the confluence of the Jukskel River and
Modderfontein Spruit as well as the dense almost impenetrable shrub vegetation
such as the Leucosidea sericea (Old- or Troutwood) (Figure 14) and reeds.

ol o
Figure 14: Dense Leucosidea sericea shrub that grows on the banks of the
Modderfontein Spruit.
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Figure 15: Acacia karoo bush clumps occur in areas with strong underground
water.

Birds such as bishops, weavers, cisticclas and warblers will breed and roost in the
reeds growing on the banks of the spruit as well as feed on insects that live within the
reeds, tall grass and semi-aquatic vegetation. The reeds will also favour a number of
warbler species for breeding, roosting and foraging purposes.

Fish are likely to occur within the Jukskei River and Modderfontein Spruit and will
thus attract bird species that feed on them as well as frogs and crabs. This food
source will attract bird species such as Hadeda lbis, kingfishers, herons, egrets,
cormorants and Hamerkop. Ducks and grebes will occur on the open water and
edges of the Jukskei River and to a lesser extent on the open water areas of the
Modderfontein Spruit..

The indigenous woodland bush clumps that occur close to the Jukskei River (Figure
16) will favour the more common bird species typically associated with a woodland
habitat. This woodland is included as part of the riparian vegetation.

Figure 16: Indigenous woodland bush clumps that occur close tu the
Jukskei River.
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This area also generally includes a variety of the more common arboreal passerines
like warblers, shrikes, sunbirds, sparrows, firefinches, waxbilis and weavers as well
as arbareal non-passerines like doves, cuckoos and woodpeckers.

5.1.3 Disturbed areas:

A small disturbed area is present In the northern corner of the study site which
consists of diggings and areas where large scale dumping occurs.

This area will only attract the more common bird species associated with disturbed
open space and birds that are able to adapt to areas transformed by man (Figure
17).

] =

Figure 17: Disturbed area on the prupn d_ava!nment' site.

52  Observed and Expected Species Richness

Of the 336 bird species recorded for the 2628AA q.d.g.c. 154 (45.8 %) are likely to
occur on site and 46 (29,8 %) of these bird species were actually observed on the
study site during the survey. The latest data indicates that 113 bird species were
observed within the 2600_2805 peniad (SABAP2),

The bird biodiversity index indicates that the largest bird diversity Is likely to occur
within the river and riparian habitat system on the study site with a biodiversity index
(Bl) of 461 followed by the open grassland (Bl 310) and the disturbed areas (Bl 218).

The bird specles listed in Table 1 are In species order according to Roberts - Birds of
Southemn Africa Vlith edition (Hockey et al, 2005). Those actually observed on site
(in bold) or are likely to accur within the specific habitat(s) found on site. This does
not include overflying birds or rare vagrants. The reporting (R) rate (%) is according
to Harrison et al. (1997} is also represented by colour codes for each species as
follows: Yellow = Very Low, Light Orange = Low, Dark Orange = Medium and Red =
High, with reference to the specific habitat systems found on site. The habitat
preferences, OG = Open Grassland, RR = River and Riparian vegetation and DA
= Disturbed Areas is indicated next to the reporting rate with its possibility of
occurrence in the specific habitats on site rated as 5 = present, 4 = High, 3 =
Medium, 2 = Low, 1 = Very low, and 0 = Not likely to occur.
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Table 1: Bird species observed and that are likely to occur on the study site.

SCIENTIFIC NAME

EMGLISH NAME

R RATE HABITAT
(%)" PREFERENCE
2628AA | OG | RR | DA

Scleroptila levaillantoides

Orange River Francolin

Ptarnistis swainsonii

Swainson's Spurfow|

Numida me.feagr.fs

Helmeted Guineafowl

Dendrocygna viduata

White-taced Duck

Alopochen aegypliaca

Egyptlan Goose

Anas sparsa

African Black Duck

Anas undulata

¥Yellow-bliled Duck

Anas erythrorhyncha

Bed-billed Teal

Indicator indicator

Greaier Honeyguide

Indicator minor

Lesser Honeyguide

Dendropicos fusceseens

Cardinal Woodpecker

Tricholagma leucomelas

Acdcia Pied Barbet

Lybius torguatus

Black-collared Barbet

Trachyphonus vaillantil

Crested Barbet

Llpupa africana

African Hoopoa

Phoeniculus purpureus

Green Wood-Hoopos

Alcedo semitorguata

Hali-collared Kinglisher (NT)

Alpedo cristata

Malachite Kingfisher

Halcyon albiveniris

Brown-hooded Kingfisher

Megaceryle maximus

Gianl Kingfisher

Ceryle rudis

Pied Kingfisher

Merops bullockoldes

White-fronted Bee-eater

gulll El.'.|I ;Eu | EI%l ag u

Merops apiasier

European Bee-eater

-
()

Colius striatus

Speckled Mousebird

Urocolius indicus

Red-faced Mousebird

Chrysococcyx caprius

Diderick Cuckoo

Centropus burchellii

Burchell's Coucal

Cypsiurus parvus

African Palm-Swift

Apus affinis

Little Swift

Apus caffer

White-rumped Switl

Caorythaixeides concalar

Grey Go-away-bird

HI a-

Tyto alba Barn Owl

Buba africanus Spotted Eagle-Owl 18
Asio capensis Marsh Owl

Columba fivia Hock Dove

GColumba guinea

Speckled Pigeon

Sltreptopelia senegalensis

Laughlng Dove

Streptopelia capicola

Cape Turtle-Dove

Streptopella semitorquata

Aed-ayed Dove

Afrotis afragides

Marthern Biack Korhaan

Gallinula chloropus

Common Meorhen

Trin ga nebularia

Common Greenshank

Tringa giareala

Waood Sandpiper

Actitis hypoleucos

Common Sandpiper

Burhinus capensis

Spoited Thick-knes

Charadrius Iricollaris

Three-banded Plover

Vanellus armatus

Blacksmith Lapwing

Vanellus senegallus

Aftrican Waltled Lapwing

Ia BI“ i -..‘I"I s.u .I
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SCIENTIFIC NAME

ENGLISH NAME

R RATE
(%)"

HABITAT
PREFERENCE

2628AA

Vanellus coronaitus

Crowned Lapwing

0
7]
3
]
=]
b

Larus ewrrocephalus

Grey-headsd Gull

[

Elanus caeruleus Black-shouldered Kite 37
Milvus migrans Black Kite 11
Accipiter minullus Little Sparrowhawk <1
Buteo vulpinus Steppe Buzzard B
Faleo naumanni Lesser Kestrel (VL) <1
Falce rupicoloides Greater Kestrel

Falco amurensis Amur Falecon

Tachybaptus ruficollis

Little Grebe

Anhinga rufa

African Darter

Phalacrocorax africanus

Beed Cormorant

Egretta garzeita

Little Egret

Ardea cinerea

Grey Heron

Ardea melanocephala

Black-headed Haron

Ardea purpurea

Purple Heron

Bubulecus ibis Catile Egret
Butorides striata Green-backed Heron
Ixebrychus minutus Little Bittern

Scopus umbretia Hamerkop

Plegadis falcinellus Glossy |bis
Bosirychia hagedash Hadeda Ibis
Threskiornis aethiopicus African Sacred lbis
Ciconia ciconia White Stork

Oriolus larvatus

Black-headed Onole

Digrurus adsimilis

Fork-tailed Drongo

Terpsiphane viridis

African Paradise-Flycalcher

Dryoscopus cubla

Black-backed Puttback

{ aniarius fefrugineus

Southern Boubou

Telephorus zeylonus

Bokmakierie

Corvus albus

Fied Crow

Lanius coflans

Common Fiscal

.‘.El :ﬁu M.:“ inm%li‘

Riparna paludicola Brown-ihroated Martin 14
Riparia cincta Banded Martin 2
Hirundo rustica Barn Swallow 34

Hirundo albigularis

White-throated Swallow

Hirundeo cuculiata

Greater Striped Swallow

w
e

Hirundo abyssinica

Lesser Striped Swallow

Hirundo spilodara

South Afncan Cliff-Swallow

Hirunda fuligula

Aock Martin

Delichon urbicum

Common House-Martin

Pycnonotus fricolor

Dark-capped Bulbul

Stenostira scita

Fairy Flycaicher

- —
‘I"q“““

Sphenceacus afer Cape Grasshird <1
Bradypterus baboecala Little Rush-Warbler 5
Acrocephalus baelicatus African Reed-Warbler 5
Acrocephalus arundinaceus Great Heed-Warbler 2
Acrocephalus gracilirosins Lesser Swamp-Warbler g
Phyllosecopus frochilus Willow Warbler 12

oo oo |||l sl jlE il (= jol= |2 Mo Lo oo e klo| o (D || (2| =] (2=
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R RATE HABITAT
SCIENTIFIC NAME ENGLISH NAME (%) PREFERENCE
262BAA OG | RR | DA

Sylvia born Garden Warbler 4

Zosterops virens Cape White-eye _

Cisticola lais Wailing Cisticola 4

Cisticola tinniens Levalllant's Cisticola 25

Clsticola fulvicapiifa Neddicky s |

Cisticola juncidis Zitting Cisticola 18

Cisticola aridulus Desert Cisticola 4

Cisticola textrix Cloud Cisticola -]

Cisticolz ayresii Wing-snapping Cisticola 3

Prinia subfiava Tawny-flanked Prinla 25

Prinfa flavicans Elack-chested Prinla 16

Mirafra alricana Autous-naped Lark 12

Mirafra fasciolaia Eastern Clapper Lark 1

Chersomanes albofasciata Spike-heeled Lark 4

Calandrella cinerea Red-capped Lark 4

Psophocichla liisitsirupa Groundscraper Thrush 1

Turdus libonyanus Kurrichane Thrush 2

Turdus smithi

K.aroo Thrush

Sigelus silens

Fiscal Flycalcher

Muscicapa siriafa

Spotted Flycaicher

Cossypha caflfra

Cape Robin-Chat

Saxicola targuatus

African Stonechat

Oenanthe pileaia

Cappad Wheatear

Onychognathus mario

Hed-winged Starling

L amprotamis nitens

Cape Glossy Starling

Spreo bicolor

Pied Starling

Creatophara cinerea

Wattled Starling

Acridotheres Itristis

Commaon Myna (INT)

Chalcomitra amethystina

Amethyst Sunbird

Cinnyris talatala

White-bellied Sunbird

Ploceus capensis

Cape Weaver

Ploceus velalus

Southern Masked-Weaver

OQuelea gueiea

Bed-billed Quelea

Euplectes afer

Yellow-crowned Bishop

Euplectes orix

Southern Red Bishop

Euplectes albonotatus

White-winged Widowbird

Euplectes ardens

Red-collared Widowbird

Euplectes progne Long-tailed Widowhbird 16
Amblyospiza albifrons Thick-billed Weaver 5
Sparaeginthus subflavus Orange-breasted Waxbill 7
Oriygospiza atricollis African Quailfineh -]
Amadina ervthrocephala Hed-headed Finch 1

Esiriida astrild

Common Waxbill

| agenosticia rhodopareia

Jamesaon's Firefinch

Spermestes cucullatus

Bronze Mannikin

Vidua mmacroura

Pin-talled Whydah

Passer domesticus

House Sparrow {INT)

Passer melanurus

Cape Sparrow

FPasserdiffusus

Southern Grey-headed
Sparrow
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R RATE HABITAT
SCIENTIFIC NAME ENGLISH NAME (%) PREFERENCE
262BAA OG | RR | DA
Motacilia capensis Cape Wagtall 3 5 3
Macronyx capensis Cape Longclaw ' 20 ] 2 0
Anthus einnamomeus African Pipit ! 15 5 0 2
Anthus leucophrys Plain-backed Pipit 1 1 0 ]
Crithagra mozambicus Yellow-fronted Canary 3 0 2 1
Crithagra atrogularis Black-throated Canary 24 4 4 4
Crithagra gularis Streaky-headed Seedeatsr 13 0 2 0
Emberiza tahapisi Cinnamon-breasied Bunting | 3 2 o 1
Biodiversily Index | 310 | 461 | 218

*The reporiing mie & calculated os folows: Total number of cards on which & species was raparted X 100 = fotal
number of cands fora paricular quarter degres grid cell. INT = Introduced or alien birds species 1o Southem Alrica,

Red Data Specles Categories for the binds (Bamss, 2000)
RE = Regionally extinct, CR = Gritically Endangered EN = Endangered, VU = Vulnemble. NT = Near-threatened

Tha bicdiversity index gives an indication of which habitat will hold the richest bird diversity on site. The colour codes
for each species are represenled as follows: The colour codes for each species ae represented as follows: Yellow =
Very Low, Light Crange = Low, Dark Omnge = Medium and Red = High. The likelihood of occumence of each
species on site in the specific habiat systems are-as jofiows: 5= present, 4= High, 3 = Medium, 2 = Low, 1 = very
low, &nd 0= Mot lksly 1o ocour

53  Threatened and Red Listed Bird Species

The following Red Data bird species were recorded for the 2628AA qgd.g.c
according to Harrison et al (1937) and Tarboton et al (1587) (Table 2).

Table 2: Red Data bird species recorded for the 262BAA q.d.g.c.

REPORTING RATE (%)"
SCIENTIFIC NAME ENGLISH NAME 2B2BAA
JOHANNESBURG

Alcedo semitorguata Half-collared Kinafisher (NT) <1{T)
Tylo capensis African Grass-Owl (VU) 1(Th)
Neotis denhami Denham's Bustard (VU ) T)
Eupodatis cagrujescens Blue Korhaan (NT) (T)
Eupodotis senegalensis White-bellied Korhaan (VU) 2(T)
Balearica regulorum Grey Crowned Crane (VU) (T)
Anthropoides paradiseus Blue Crang (VU) 1(T)
Crex crex Corm Crake (VU <1(T)
Rosiratula benghalensis Greaier Painted-snipe (NT) =1
Glareola nordmanni Black-winged Pratincale (NT) =1(T)
Circus ranivorus African Marsh-Harrier (VL) =1(Th)
Circus macrourus Fallid Harrier (NT) (T)
Aguila rapax Tawny Eagle (VU) (T
Aguila ayresii Ayres's Hawk-Eagle (NT) <1(T)
Polemaetus bellicosus Martial Eagle (VU) (T)
Sagittarius serpentarius Secretarybird (NT) 1(Th)
Falco naumanni | esser Kestrel (VU) <1(Th)
Falco biarmicus Lanner Faleon (NT) 1{T h]_
Falco peregrinus Peregrine Falcon {NT) (M)
Gorsachius feuconofus \White-backed Night-Heran (VU) (T)
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REPORTING RATE (%)"
SCIENTIFIC NAME ENGLISH NAME 2B2BAA
JOHANNESBURG
Phoenicopterus rubear (Greater Flamingo (NT) 1(T)
Phoenicoplerus minar Lesser Flamingo (NT) =1(T)
Mycieria ibis Y ellow-billed Stork [NT) <1
Ciconia nigra Black Stork (NT) <1(T)
Ciconia episcopus Woolly-necked Stork (NT) m )
Ephippiorhynchus senegalensis |[Saddle-billed Stork (EN) <1
Leptoptilos crumeniferus Marabou Stork (NT) <1(T)
Mirafra cheniana Melodious Lark {NT) <1(T)
Buphagus erythrorhyvnchus Hed-billed Oxpecker {NT) [l"u} .
Very Low : 186
Low : 1
Medium :} b
TOTAL : 19
Tarboton : 2

Tarboton breeding:

26

“The reporiing @te & cakcukated as follows: Toll number of cards on which a species was reparted X 100 = okl
number of cards fora particular guarnier degree grid cell T = Bind species reconied as presenl {light blus) and Th =
bird species recording as breeding {dark blue) for the q.d.g.c.according fo Tarboton (1987). Bid species with both
reporting rales and T or Th were recorded for the g.d.g.c according to both Harrison ef al [19687) and Tarboion ef all
(1987), The colour codes for each species are represenied a& foliows: yellosww = very low, light orange = low, dark
orange = medium and red = high with refsrence 1o the specific hablat systems found on slie

Red Data Specles Categories for the birds (Bamass, 2000)
RE = Regionally extinct, CA = Critically Endangersd EM = Endangesred, VU = Vulnemble, NT = Nearthreatenad.

A total of 29 Red Data bird species have been recorded within the 2628AA g.d.g.c.
(Tarboton et al, 1987, Harrison et al, 1997) (Table 2). Ten of these appear to Have
disappeared from the area or were not subsequently recorded for this g.d.g.c. during
the time of the Southern African Bird Atlas Project. It is unlikely that they will ever
occur in this region except maybe on rare occasions or in protected areas. Five of
these species used to breed within the said g.d.g.c (Tarboton, 1387) and none have
been recorded breeding for the g.d.g.c, during the period of the Southern African bird
atlas project. Most of the Red Diata species that have been recorded indicate a low to
very low reporting rate. This decline in breeding species is probably due to the large
extent of development that has taken place during a short space of time.

54  Summary of the Red Data bird species

Table 3 provides a list of the Red Data bird species recorded for the 2628AA g.d.g.c.
according to Harrison et al. (1997) and an indication of their likelihood of occurrence
on the study site based on habitat and food availability.
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Table 3: Red Data bird species assessmenl! for the 2628AA q.d.g.c.

(Half-collared Kingfisher)
(NT)

and estearies, usually with dense marginal vegetation
{Mackzan, 1993), espacially perennial streams and
smaller rivers with overhanging riparian vegetalion on
its banks. Nests insand/earth banks (Tarboton et ai
1987} and requires riverbanks In which to excavate
nesl tunnels (Harrisonm ef al 1897a). Mosl typically
oocours dlong fast-flowing . streams with clear waisr
and wellbwooded riparan growth, often near rapids. It
maost frequently favours broken escarpment terrain
and requiresat least 1 km up and down stream of
undisturbed river and riparan  vegeiation  while
breeding. |t ccours from sealevel to 2000 m.as.L in
southern Africas Usually perches low down on the
banks of rivers:and streams, ofien on exposed roosts
as well as exposed rock .and low overhanglng tree
branches,

STATUS AND
PRESENCE OF SUITABLE HABITAT AND | kELIHOOD OF
SCIENTIFIC NAME HAEBITAT REQUIREMENTS OCCURRENCE
ON STUDY SITE
Alcede semitarquaia’ Nane on site: Requirss fastflowing streams; rivers Higﬁ'l‘ unlikely

Due o insufficient
riparian vegelation
Will mainly move
through the area via
the Jukske| River
and Modderfonisin
Spruit
Uncommaon in
Gauteng and easily
pverlooked (Marals &
Peacook, 2008)

Tyto capensis*®
[African Grass-Owl)
(VU)

None on site: Occurs predominately in rank grass.
typically but nol always-at Tairly high altitudes. Breeds
mainly in permanent and ssasonal vieis which it
vacates white hunting or during  post-breeding
although it will sometimes: breed in any area aof long
grass, sedges. or even weeds (Van Rooyen, pers
comm.) and nol necessarily associated with wetlands
(Tarboton ‘el al 1887) -although this i mors: the
exception than the rule. Foraging mainly confined to
tall grassland next to thelr wetland vegetation and
rarely hunts:in shon grassiand, wetlands or croplands
nearby (Barnes, 2000), Malnly resiricted to wel areas
(marshes and vieis) whers tall, dense grass and /or
sedges occur. Prelers permanent or seasonal viess
and vacates the laiter when these drled up or are
burnt FRoosts and breeds in wisis but oftan hunt
elsewhere &g 0old lands and disturbed grassiand
aithough  this® is Suboptimal habilat  conditions
(Tarboton et & 1987). May rarely occur in sparse
Acacia woodland where patohes of dense grass cover
are present (Harrson et al 1297 a).

Highly unlikely
Mo suttable breeding,
rooEting and foraging

habital were
identified along the

Jukskei River and

Madderfontain
Spruil. The banks of

the rivers are oo

sleep and no marsh
habitat occurs.
Uncommaon and

secretive resident in

Gauteng (Marais &
Peacook, 2008)

Eupodotis senegalensis®
(White-bellied Korhaan)
(VU)

Yes: Occurs in fairly tall, dense grassland, especially
sour and mixed grassland, in open or lightly wooded,
undufating to hilly country, In winter, cccasionally on
modified pastures and burnt ground (Harrison s al
1997 a)

Highly unlikely

Due o high human
presence on sie and
disturbanoce
surmunding the
study site
Goarcs in Gauteng
and secretive
resident; widespread
{Nrarais & Peacodk,
2008}
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PRESENCE OF SUITABLE HABITAT AND

STATUS AND
LIKELIHOOD OF

(Blue Crane) (VU)

edge of Kamo, cultivated fand and edges of vieis
(Maciean, 15923), Nests in both moist situations in
vieis which have shori.grass cover and-in dry -sites far
from water, usually expossd places such 3s on
hilisicles: forages in grassiand &nd cuitivaled and
fallow lands: roosts communally in the shaijlow water
of pans and dams (Tarboton et & 1587) Short dry
grassland, being more abundant and evenly disturbed
I the eastern *sour grassiand, where natural grazing
of livestock is the predominant land uss. Prefers o

SCIENTIFIC NAME HABITAT REQUIREMENTS OCCURRENCE
ON STUDY SITE
Anthropoides paradiseus® |None on sie: Midlands and highland grassiand, | Highly unlikely

Due to the small
extent of the
grassiand.
disturbance
surrcunding the
stucy site and high
human presence.
Localised but
commen in the
south-eastern

Crex crex
(Corn Crake) (VU)

nest in areas of open grassland (Barnes. 2000) In the Gauteng
fynbos biome i inhabiis cereal eroplands .and {Mtarais & Peacock,
cultivated pastures and avoids natural vegetation, By 2008)
contrast, it is found In natural vegetation in the Kamoo

and grassland biomes, but il also feeds in crop fisids

(Hoekey et-al. 2005).

None on site: Rank grasstand and savanna, dry nghlx unllkelE

grassiand bordering marshes and streams, inciuding
long grass - areas of seasonally flooded grassland and,
ocoasionally, wet clay paiches and soft mud fringing
ponds. In Acscia savanna, acours mostly where irees
are small and ‘scaftered, and grass dense often
fussocky, 0.7 — 125 m tall (Hockey ef al 2005)

Due to a [achk of
“suUitable foraging
habitat
Rare summer visior

Rostratula benghalensis
(Greater Painted-snipe)
(NT)

MNane on site: Dlams, pans and marshy river floocd
plaine, Favours waterside habital with substantial
cover and receding waler levels with expossd mud
among vegetation. departing when water recedes
beyond the fringes of vegetation. Rare in seasonally
flooded grassiand and palm savanna (Hockey ef al,
2005},

Highly unlikely
Due to alack of

suitable foraging
habilat
Uncommon visitor
and resident (Marais
& Peacock; 2008)

Glareola nordmanni
Black-winged Pratincale
(NT)

None on site: A non-breeding overand migrant o
southern Africa. In southern Africa wimer guarters,
pretars open grasstand, edges of pans-and cultivated
fields, but most commaon in seasonally wel grasslands
and pan systems. Aftracied to damp ground afler
rains; also 1o agricultural activities, Including mawing
and ploughing, and to newly flooded grassiand
(Hockey ef al. 2005},

Highly unlikely
Might anly pass

through the area on
rare OooAsIOns
Erratic summer
Jmigrant sometimes in
large fiocks (Marais
& Peacock, 2008)

Circus ranivarus*®
(African Marsh-Harrier)
(VU)

None on site: Almosl exclusively infand and coastal
wetlands: (Hockey of &l 2005). Weiland ‘and
surrounding grasstandgs. Most highveld wetlands =
100 ha support a breeding palr (Tarboton & Allan
1984}, Mests in extensive resd beds often high above
water. Forages over reeds, lake nrarging, floodplains
and occasionally even woodland. Almost entirely
absent from areas below- 300 mm of rainiall (Hamison
et al., 1997a), Marsh, viei, grassiand {Usually near
water); may hunt over grassland, cullivated lands and
open -savanna (Maclean, 1983). Dependant on
wellands: particularly permanent  wetlands  for
breeding, moosting and feeding. May utilize small
wetlands 1-2 ha in extent for foraging. but lamger
wellands are requlred for breeding (Barnes, 2000)

Highly uniikely

There 5 no suitabls
foraging, breeding ar
rooating habltat for
this species in the
study site
Deciining residen! of
large viels, ocours
mainly in‘south-
gasiern Gauteng
(Marais & Peacock,
2008)
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SCIENTIFIC NAME

PRESENCE OF SUITABLE HABITAT AND
HAEBITAT REQUIREMENTS

STATUS AND
LIKELIHOOD OF
OCCURRENCE
ON STUDY SITE

Aquila ayresii
(Ayres's Hawk-Eagle)
(NT)

None on site: Dense woodland and forest edge,
often In hilly country. ©ften roosts in Eucalypius
stands or other tall trees in its prime distribution range
(Hockey et al. 2005},

Highly uniikely

There Is no suitabls
habitat for this
spscies onthe study
site
Rare in Gauteng
{Marais & Peacoak,
2008). Non-breeding
summer Wsitor to
South-Afnca. Regular
in targe norham
cities and towns
([Johannesburg,
Fretora and
Folokwane)

Sagittarius serpentarius”®
(Secretarybird) (NT)

None on site:: Open grassland with scaltered trees.
shrubland, opsn Acacis and GCombreium  savanna
(Hockey et al 2005), Restricted to [arge consencation
arsas in the reglon, Avoids densely woodsd areas,
rocky hills and mountainous areas (Hockey &t al
2005 & Barnes; 2000). Requires small o medium-
clzed trees with flat crown for nesting. and often
roosls In similar locatlons, Mesting densiy only about
150 km#pair (n= 4, Kemp. 1595)

Highly unlikel

Due to the small
extent of the study
site and the
disturbance
surrounding it
Uncomman in opan
areas within Gauteng|
(Marais & Peacock,

2008)
. Yes: MNon-breeding Palasamctic migrant. Foreges Ur‘l”kﬂlj{
Falco naumanni® preferentially in pristine open grassland bul also hunts: Cnly on rare
{Lgsger KESHEHI W'U} in converted grassland such as small soale pasiures ocessions

providsd the conversion s not as fotatas in plantation
forestry. or in :areas of consolidated .agncultural
monocufture (Bames, 2000 Hockey ! al. 2005) such
as maize, sorghum, peanuts, wheaal, beans and other
crops (Tarboton & Allan, 1584} where they hunt for
large insects.and small rodents but avoids weoded
areas excepl on migration. They roost communally in
fall trees, mainly Eucalypius, in urban sreas (Barns,
2000} often in towns or villages, but also in farm lands
(per -sobs). Faveur & warm, dry. open or lightly
wooded environment, and -are concentrated in the
grassy Karoo, wesiem fringes of the grassland biome
and soultheast Kalahari, Generally avoids loraging in
transformed habitats but occurs in some agricultural
areas, including croplands. in fynbos  and
Renocsterveld of the Western Cape (Hockey &t al
2006}, Large numbers congregaie In:sweel and mixed
grasslands of the Highveld regions.

Locallsed summer
migrant (Marais &
Feacock, 2008)

Falco biarmicus
(Lanner Faicon) (NT)

Nene on site; Most fieguent in open grassland, open
or cleared woodiand, and agricuitural areas: Breading
pairs generally favour habitats where cliffs ovailable
as nest and roost sites, but will use alternative shes
SUgh as trees, slectricity pyions and buildings if cliffs
are abseni (Hockey &f al 2005). Mountains or open
country from semi desert to woodland and agricultural
land, also cities [Maclean, 18893}, sven on forest-
grassland ecotones. Generally a cliff nesting species
and it wider distribution 18 cliosely associated with
mauntains with suitable clitfs. Able 1o breed an lower
rock faces than Falco peregrinus (Feregrine Fakson)
and also utilise the disused nests of other species
sUch as crows, other raplor and siork, an cliffs, in

Highly unlikely

Due o a lack ot
suitable breeding
habitat.

U ncommon resident
inopen areas in
Gauteng (Marajs &
Peacock, 2008)
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SCIENTIFIC NAME

PRESENCE OF SUITABLE HABITAT AND
HAEBITAT REQUIREMENTS

STATUS AND
LIKELIHOOD OF
OCCURRENCE
ON STUDY SITE

irees and on power pylons and sizo gquarry walls
(Tarboton et al 1887). Generally prefers open
habitats e.g. alpine grassiand and the Kalahar, bul
explolts a wide range of habltats — grassland, open
savanna, agrouitural lmnds, suburban and  urban
arsas, rural setilements — in both fial and hilly or
mauntainous country. Also breeds in woodsd and
forested areas where eliffs ocour (Harrison et al
1997 a)

Phoenicopterus ruber”
(Greater Flamingo) (NT)

None on site: Breeds al recently flooded. large,
suirophic weliands [favoured foraging habitat),
shallow salt pans; at other times, al coastal mudfats,
infand dams, saewage {reatmenis works, small
ephemeral pans and nyver mouths (Hockey st al
2006). Usually breeds colonially on mudiiats n lamge
pang (Hamison &b al, 1997a), Shallow pans,
especially safine pans when they have waler, also
ccocasionally on other bodies of shallow water such as
dams and viess [Tarbolon et-al 1987), Large bodies
of shallow water, both inland and coasial;, prefers
zaline  and brackizh  waler (Maclzan  1923)
Cecocasionally foreges along saondy coasis:

Highly unlikely

Due 10 alack of
suitable foraging and
breeding habitat,
Mainly restricted to
the south-easiemn
Gauteng (Marais &
Peacock, 2008)

FPhoenicopterus minor®
(Lesser Flamingo) (NT)

Nene on site: Frimarly open, shaliow eutrophic,
wellands and coastal lagoons and may occur on
waler bodies which are more saline and more alkaline
than those used by FPhoenicopferus fuber (Greater
Flamingo). Breeds on saline |akss, sall pans and
mudfiats far out in pans and lakes {Harmisan et al
1997a). MNorrbresding birds asggregate at coasial
mudfiats, saft works and sewage treaiment works
where salinities: are high. Small, ephemeral
freshwatsr wellands. wery Important for  birds
dispersing - from breeding grounds  (Hockey ef al.
2005). Shallow pans; especially saline pans when
they econtaln water (Tarboton et af, 1987). Large
brackish or saline inland and ocoastal waters
(Maciean, 1993),

Highly uniikely

Due o a [ack ol
stiitable foraging and
breeding habitat.
Mainly resiricted to
the south-westam
and soutireastsm
Gautenyg (Marais &
Peacook, 2008)

Mycteria ibis
(Yellow-billed Stork)
(NT)

MNone on site’: Ulllises diverse wetland (permanent
and seasonal) hsbiats, Including alkaline and
freshwiatsr lakes; rlver, dams, pans; flood plains, large
marshes, swamps, estuaries, margins of lakss or
rivers, {looded grassland and small pools or-streams
where thare are areas of shallow water free of
emergent vegelation (Tarbolon et al, 1887) less
often marine- mudfiats and estuaries (Hockey =f al.
200%5), MNests colonially on large tress edjacent (o
productive wellands. but only locally and erratically
during ideal conditions

Highly unlikely

Dua to alack of
zijtable habitat
Commen al large
wetlands within
Gauteng; erratic
elsewhere (Marals &
Peacock, 2008)

Ciconia nigra®
(Black Stork) (NT)

Mone on site: Oams pans, fiood plains shallow aof
rvers, pools In dry riverbeds, ‘estuaries and
sometimes on marshland and flooded grassiand;
uncommon at seasonal pans lacking fish. Associated
with mountainous reglons (Hockey et ai. 2005) where
fhey nesl (Maclean, 19893) on ciiffs (Harrizon st al
1887a). Feeds: in shallow water, bul deoasionally on
dry land. in streams and rivers. marshes. flocdplaing.
coastal -estuaries and large and small dams: 1 s
typically seen al pocls'in farge rivers.

Highly unlikely
Dua o alack of
sultable breeding
and foraging habiiat.
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PRESENCE OF SUITABLE HABITAT AND

STATUS AND
LIKELIHOOD OF

(Marabou Stork) (NT)

habitats, favouring open and semi-arid areas; largely
absenl from forest areas and true deserts, Common
at wetiands, Including dams, pans and rivers. and n

SCIENTIFIC NAME HABITAT REQUIREMENTS OCCURRENCE
ON STUDY SITE
Leptoptilos crumeniferus| none on site: Ocours in both aquatic and terrestriat | Highly unlikel

Due to a lack of
suitable habitat
Rare visitor to

[Melodious Lark (NT)

Themeda trandra grass In South Africa. Cccasionally
in planted pastures of Eragrostis curnvula and E. el
Avoids wet lowilands, favouring fairly short grassland
(= 0.6:m], with apan spaces. between tussocks; ai 550
— 1 760 m.as | with annual rainfall of between 400 —

wildlife reserves and fanching areas’ (Hockey et al. Gauteng
200&}),
Mirafra cheniana None on site: Occurs in grassland dominaled by —|—I'I'J-'L'Jr'I| kel

Due to alack of
sultable habital
Localised resident in
Gauteng (Marais &
Feacock, 2008)

where suitzble

800 mm p/a (Hockey et al,, 2005) habitat
A0Tal acour

*Priority- Red Data bird spenies according o GDACE.

6. FINDINGS AND POTENTIAL IMPLICATIONS

The following Red Data bird species were observed within the Maodderfontein
Conservaticn area according to Marais & Peacock (2008).

Half-collared Kingfisher (Alcedo semitorquata)

Criteria for IUCN threatened category: Alc, A2c, Bl1+2b.cde; C1 Status: Near-
Threatened

Habitat: See table 3 above.

Threat: Widespread degradation of its habitat by siltation, erosion, pollution, water
extraction and clearing of riparian vegetation (Barnes, 2000).

On-site conclusion: According to Marais and Peacock (2008) a stream running
through the property is particularly good for kingfishers, including Half-collared
Kingfishers. However the river and lack of riparian vegetation habitat system on the
study site does not offer suftable habitat for this species. High levels of poliution in
the river could also have a negative effect on the presence of this species. They are
more llkely to move up and down the river system to more suitable habitat up and
down stream from the study site and the river and a buffer zone of 50 m must be
provided from the edge of the riparian zone for both the Jukskel River and
Medderiontein Sprult.

African Grass-Owl (Tyio capensis)

Criteria for IUCN threatened categary: A2c: C1. Status: Vulnerable.
Habital: Stable 3 above,

Threat: Land-use change. habitat loss and fragmentation of their ecological
requirements are the largest facters that negatively impact this species (Barnes
2000),

On-site_conclusion: According to Marais and Peacock (2008) the rank grassland
adjaceni to the wetlands within the Medderfoniein Conservation Park are inhabited
by both Marsh and African Grass-Owls: However the African Grass-Owls are unlikely
to oceur on the study site due to a lack of suitable breeding and roosting habitat. No
other suitable habitat was identified for this species surrounding the study site.
African Grass-Owls that could possibly accur within the park could forage along the
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vegetation that grows along the Modderfontein Sprult and possibly alse along the
Jukskei River. '

Figure 18: Map showing tha Half-Corrared Kingfisher habitat and 50m buffer
zone

Blue Crane (Anthropoides paradiseus)

Criteria for IUCN threatened category: Ala,c,d.e; AZb.c; Status: Vulnerable.

Habitat: See table 3 above. _ _

Threat: Grassland loss through land-use alternation combined with agrochemical
poisoning is the main reasons for this species population decline.

On site conclusion: According to Marais and Peacock (2008) despite the ongoing
urbanisation in the surrounding metropolitan area, Blue Crane still persist at
Medderfontein Conservation Park, having bred annually in the reserve for several
decades. The open grassiand on the study site could offer foraging habitat for this
species but due to the high level of human presence on the study site and the
Gautrain development on the eastern border of the study site it is unlikely that Blue
Cranes will make use of the open grassland for foraging purposes. The Blue Crane
might more than likely only ferage on suitable grassiand on site during rare
occupations and should they still be present within the park they will probably be
restricted to the area within the boundary of the park where this species is less
disturbed.

Despite the presence of above-mentioned Red Data avifauna species within the
Modderfontein Conservancy Park none of them were observed within the 2600_2805
pentad according to the SABAP2 data. This could be an indication that these Red
Data species don't or rarely forage outside of the boundaries of the conservation
park. Access to the conservation park |s very restricted and only a selected few
birders have access to il. None of the mentioned Red Data avifauna has been
observed in the past during previous and limited visits to the conservation park (pers
obs). The records of birds were probably from areas surruundlr'rg the conservancy
and should the Red Data avifauna mentioned above forage in areas surrounding the
conservation park, they would have appeared on the SABAP2 list of avifauna for the
2600_2805 pentad (SABAP2),
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LIMITATIONS, ASSUMPTIONS AND GAPS IN
KNOWLEDGE

The general assessment of species rests mainly on the 1987 atlas for birds of the
then Transvaal (Tarboton et al,, 1987) and comparison with the 1997 SABAF 1 atlas
(Harrison et al., 1997), so any limitations in either of these studies will by implication
also affect this survey and conclusions.

RECOMMENDED MITIGATION MEASURES

The following mitigation measures are proposed by the specialist:

A minimum buffer of 50m from the riparian zone of the Modderfontein Spruit
and Jukskei River should be left undisturbed on both sides to act as future
foraging habitat for African Grass-Owls and Half-collared King-fishers.

No activity such as temporary housing, temporary ablution, disturbance of
natural habitat, storing of equipment or any other use of the buffer/flood zone
whatsoever, may be permitted during the construction phase. The
demarcaied buffer/flood zone must be fenced during the construction phase
to prevent any misinterpretation or disturbance of the demarcated no-go
zone,

Development should take place outside of the main breeding season of the
Half-collared Kingfisher - September — March. Thus construction should be
limited between April and July.

The owner / managing agent must commit in writing to the long-term
implementatien of an ecologlical management plan and must be audited by
GDARD annually,

Domestic pets must be excluded from areas of good quality bird habitat.

Mo surface stormwater generated as a result of the development may be
directed directly into. the river. For this purposes a stormwater and flood
retention pond should be constructed as part of the surface runoff and
stormwater management plan. This surface stormwater management plan
should be retained outside of the demarcated buffer/flood zone and should
not impact on the natural hydrology and morphology of the river and the
riparian zene.

Special care needs to be taken to preveni surface stormwater rich In
sediments and other pollutants from entering the river. In order to prevent
erosion, mechanisms are required for dissipating water energy.

Large Indigenous trees should be left as part of the landscaping.

it is important to keep a series of undisturbed granite koppies and ridges as
natural as possible to insure future bird diversity on site.

Where possible work should be restricted to one area at a time. This will
give the smaller birds, mammals and reptiles a chance to weather the
disturbance in an undisturbed zone close to their natural territories.

No vehicles must be allowed to move in or across the wet areas or
drainage line, river or spruit and possibly get stuck. This leaves visible
scars and destroys habitat. It is Important to conserve areas where there are
tall reeds or grass and areas were there is short grass and mud.

The contracter must ensure that no fauna species are disturbed, trapped,
hunted or killed during the construction phase. Conservation-orientated
clauses should be built into contracts for construction personnel, complete
with penalty clauses for non-compliance.

it is suggested that where work is to be done close to the river or spruit, these
areas be fenced off during construction to prevent heavy machines and
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trucks from trampling the plants, compacting the soil and dumping in the
system.

During the construction phase noise must be kept to a minimum to reduce the
impact of the development on the fauna residing on the site.

Alien and invasive plants must be removed,

The following mitigation measures were developed by GDACE (Directorate of
Nature Conservation, GDACE, 2008 and 2009) and are applicable to the study site.

All areas designated as sensitive in a sensitivity mapping exercise should be
incorporated into an open space sysiem. Development should be located on
the areas of lowest sensitivity,

Development structures should be clusiered as close as possible to existing
development.

The open space system should be managed in accordance with an Ecological
Management Pian that complies with the Minimum Requirements for
Ecological Management Plans and forms part of the EMP.

The Ecological Management Plan should:

o include an ongeing monitoring and eradication programme for all non-
indigenous species, with specific emphasis on invasive and weedy
species

o include a comprehensive surface runoff and storm water management
plan, indicating how all surface runoff generated as a result of the
development (during both the construction and operational phases)
will be managed (e.q. artificial wetlands / storm water and flood
retention ponds) prior to entering any natural drainage system or
wetland and how surface runoff will be retained outside of any
demarcated buffer/flood zones and subsequently released to simulate
natural hydrological conditions

o facllitate/augment natural ecological processes

o minimize artificial edge effects (e.g. water runoff from developed areas
& application of chemicals)

o include a comprehensive plan for limited recreational development
(trails, bird hides etc.) within the open space system

o include management recommendations for neighbouring land,
especially where correct management on adjacent land is crucial for
the long-term persistence of sensitive species present on the
development site

o resuit in a report back to the Directorate of Nature Conservation on an
annual basis

o investigate and advise on appropriate legislative tools (e.g, the NEMA:
Protected Areas Act 57 of 2003) for formally protecting the area (as
well as adjacent land where it is crucial for the leng-term persistence
of sensitive species present on the development site)

The open space system should be fenced off prior fo construction
commencing (including site clearing and pegging). All construction-related
impacts (including service roads, temporary housing, temporary ablution,
disturbance of natural habitat, storing of eguipment/building materials/vehicles
or any other activity) should be excluded from the open space system.
Access of vehicles to the open space system should be prevented and
access of people should be controlled, both during the construction and
operational phases. Movement of Indigenous fauna should however be
allowed (i.e. no solid walls, e.g. through the erection of palisade fencing).

information boards should be erected within the development to Inform
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residents of the presence of Red / Orange List species, their identification,
conservation status and importance, biology, habitat requirements and
management requirements,

. Construction activities should be timed to coincide with the period when the
Red List bird species that could potentially occur on site are unlikely to be
breeding.

. In order to minimize artificially generated surface starmwater runoff, total

sealing of paved areas such as parking lots, driveways, pavements and
walkways should be avoided. Permeable material should rather be utilized for
these purposes.

. The crossing of natural drainage sysiems should be minimized and only
constructed at the shortest possible route, perpendicular to the natural
drainage system. Where possible, bridge crossings should span the entire
stretch of the buffer zone.

9. CONCLUSION

The river and riparian habitat does not offer ideal breeding, foraging and/or roosting
habitat for the Half-collared Kingfisher and the African Grass-Owl. Half-collared
Kingfishers are more likely to move through the area along the Modderfontein Spruit
and Jukskei River. African Grass-Owls from the Modderfontein Conservation Park
could, on rare occasions, forage along the grassiand area on the banks of the
Modderfontein Spruit and/or Jukskei River. The open grassland habitat on site does
offer ideal foraging habitat for some Red Data avifauna species but it is doubtful if
they will make use of the grassland due to the high disturbance rate caused by
human presence on site and the surrounding Gautrain, mining and huusmg
developments and disturbance caused by roads and traffic, The riparian zone and
buffer zone of 50m on both sides of the Modderfontein Spruit and Jukskei River
should be left undisturbed and undeveloped. (See Figure 15 for the Avifauna
sensltivity map)

Figure 19: Awl'auna Sansiﬂvl'ty map
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1. INTRODUCTION

Galago Environmental CC was appointed to undertake a reptile and amphibian
habitat survey for the remainder of Portion 1 of the Farm Waterval 5 IR (elsewhere
referred to as the study site), scheduled for commercial and residential housing
development.

The objective was to compile a study on the herpetological fauna of the site, with
special attention to Red Data species that occur or may accur on the site and their
habitat requirements: This survey focuses on the current status of threatened
herpetofauna species occurring, or which are likely to occur on the proposed
development site, and a description of the available and sensitive habitats on the
site.

2. OBJECTIVES OF THE HABITAT STUDY

» To assess the current status of the habitat component and current general
conservation status of the property;

= To highlight potential impacts of the development on the herpetofauna of the
study site; and

» To provide management recommendations to mitigate negative impacts and
enhance positive impacts should the proposed development be approved.

3. SCOPE OF STUDY

This report:

» Is a survey of reptile and amphibian habitats, with comments on preferred
habitats;

» |dentifies and describes particular ecologically sensitive areas;

» Evaluates the conservation importance and significance of the site with
special emphasis on the current status of resident threatened species;

» Offers recommendations {o reduce or minimise impacts, should the proposed
development be approved.

4. STUDY AREA

The study site lies in the quarter degree grid cell 2628AA along the R101 Road (Old
Pretoria Road), north-west of the Buccleuch suburb, in Johannesburg; Gauteng
Province. The entire area is 172.8 hectares in extent. The R101 Road forms the
western border, the Buccleuch suburb the southermn border, the Gautrain rallway line
the western border and a quarry forms part of the northern border of the study site.

The study site is situated within the Bankenveld as described by Acocks (1988). Low
and Rebelo (1996) described the vegetation of the area as Rocky Highveld
Grassland vegetation type. On the new vegetation map of South Africa (Mucina &
Rutherford 2006) the area falls within the Egoli Granite Grassland Vegetation Unit.

The Jukskei River and Modderfontein Spruit flow through the property and the
riparian zone has a few indigenous and many exofic trees. Kikuyu grass is
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prominent on both banks of these perennial streams, A small stream flows from the
south-westernly direction of the Buccleuch Interchange, where the N1, N3 and M1
roads Jain, into the Jukskel River. A manmade dam wall was constructed in this
stream to form an ariificial wetland. On the south side of the study site, the
Modderfontein Spruit also flows into the Jukskei River.

Termitaria, especially dead termitaria, which normally provide |deal retreats for small
reptiles and amphibians, are present in reasonable numbers. There are also small
stands of indigenous trees, A stand of Aczcia karroo trees oceurs near the south-
western border of the study site. Near the two perennial streams there are quite a
few rocky outcrops, especially on the northern side of Medderfontein Spruit. On the
western side of the study slte, near the R101, there is also one very large and quite a
few small areas covered in building rubble, which also provide excellent habitat for
rupiculous reptiles. The remaining natural vegetation of the area is currently not
utilised as grazing and is in a fairly good condition.

B = g

Figure 1: Locality map of the study area

5. METHODS

An eight hour visit was conducted on 31 October 2003. During this visit the
cbserved and derived presence of reptiles and amphibians associated with the
recognized habitat types of the study site were recorded. This was done with due
regard to the well-recorded known distributions of Southern African veriebrates,
coupled with the qualitative and quantitative nature of recognised habitats.

The 500 meters of adjeining properties were scanned for important fauna habitats.
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511 Field Surveys

During the site visits, reptiles and amphibians were identified by visual sightings
through random transect walks. No trapping was conducted, as the terms of
reference did not require such intensive wark.

Three criteria were used to gauge the probability of occurrence of reptiles and
amphibian species on the study site. These include known distribution range, habitat
preference and the qualitative and quantitative presence of suitable habitat.

5.1.2 Desktop Surveys

As the majority of reptiles and amphibians are either secretive, nocturnal,
poikilothermic and/or seasonal, distributional ranges and the presence of suitable
habitats were used to deduce the presence or absence of these species based on
authoritative tomes, sclentific literature, field guides, atlases and data bases. This
can be done with a high level of accuracy irrespective of season.

The probability of the occurrence of reptile and amphibian species was based on
their respective geographical distributional ranges and the suitability of on-site
habitats. In other wards, high probability would be applicable to a species with a
distributional range overlying the study site as well as the presence of prime habitat
occurring on the study site. Another consideration for Inclusion in this category is the
Inclination of a species to be common to the area, i.e. normally occurring at high
population densities.

Medium probabliity pertains to a reptile or amphibian species with its distributional
range peripherally overlapping the study site, or required habitat on the site being
sub-optimal. The size of the site as it relates to lts likelihood to sustain a viable
breeding population, as well as its geographical isolation are also taken into
consideration. Species categorized as medium normally do not oceur at high
population numbers, but cannot be deemed as rare.

A fow probability of occurrence will imply that the species’ distributional range is
peripheral to the study site and habitat is sub-optimal. Furthermore, some reptiles
and amphibians categorized as fow are generally deemed to be rare.

Based on the impressions gathered during the site visit, as well as publications, such
as FitzSimons Snakes of Southern Africa (Broadley, 1890), Field Guide to Snakes
and other Reptiles of Southern Africa (Branch, 1998), A Guide to the Reptiles of
Southern Africa (Alexander and Marals, 2007), Amphibians of Central and Southern
Africa (Channing 2001), Alfas and Red Dala Book of the Frogs of Sauth Africa,
Lesotho and Swaziand (Minter, ef al, 2004) and A Complete Guide fo the Frogs of
Southern Africa (Du Preez & Garruthers, 2008), a list of species which may occur on
the site was compiled. The latest taxonomic nomenclature was used. The
vegetalion type was defined according to the standard handbook by Mucina and
Rutherford (eds) (2006).
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513 Specific Requirements

During the visit the site was surveyed and assessed for the potential occurrence of
Hed Data and/or wetland-associated species such as:

» Giant Bullfrogs (Pyxicephaius adspersus):
» BStriped Harlequin Snake (Homoroselaps dorsalis)

The Southern African Python (Python natalensis) is unlikely to occur on the study
site.

6. RESULTS

The local occurrences of reptiles and amphibians are closely dependent on broadly
defined habitat types. in particular terrestrial, arboreal (tree-living), rupiculous (rock-
dwelling) and wetland-associated vegetation cover. [t is thus possible to deduce the
presence of absence of reptile and amphibian species by evaluating the habitat
types within the context of known distribution ranges. From a herpetological habitat
perspective, it was established that all four major habitats are naturally present on
the site. Excellent manmade rupiculous habitat is also provided by building rubble.
Sight records were also used.

Figure 2: A view southwards of the study site.
Excellent manmade rupiculous habitat in the form of building rubble:in the
foreground and a stand of Acacia karroo trees, which occurs near the south-
western border of the study site, in the background.

Quite a few Trinerviterrnes termitaria were observed all over the study site especially
on the south-western side of the Jukskei River, A few dead logs of mainly exotic
Eucalyptus trees or debris deposited during floods by the Jukskei River and
Modderfontein Spruit, were spotted. Near the south-western border, next to the
Gautrain railway line, there is a small plantation of Euecalypius trees. Quite a few of
these trees have been chopped down.

Herpeloiauna Heport: He of Fortion 1 of Waterval Movember 2009 & of 16 pages



Reptiles:

The study site falls outside the natural range of the Southern African python. The
striped harlequin snake has been recorded in this quarter degree cell (Transvaal
Museum Hecords) and quite a few moribund termitaria, where this species |s most
likely to be found, are present on the study site. It is very difficult to confirm whether
this cryptic snake is present on the study site, but it is quite likely.

Amphibians:

The findings concerning bulifrog habitat are based on the presence of a potential
breeding site (26°02'54"'S; 28706'56"E) on the western side of the study site near the
Jukskei River. A manmade wetland has been created in a small stream, which flows
from the Buccleuch Interchange towards the Jukskel River. The wetland on the
study site is suitable for mating (<9cm), although the deep water may be tgo cool for
egg and larval development. The terrain around this wetland appears to be fairly
suitable as a dispersal area, which combines feeding and aestivation. [t is essential
that the soil must be suitable for burrowing on a daily basis during the shart activity
period at the beginning of the rainy season and for deeper retreats during the resting
periods. This potential breeding site on the study site has three barriers which might
hinder bullfrog movement. ©n the western side there is the very busy R101 Hoad
{Old Pretoria Road}, which will result in many road mortalities during the breeding
season; to the south of the study site there is the Buccleuch Suburb and to the east
lies the perennial Jukskei River, which would act as a natural barrier.

Figure 3: A view of a manmade potential breeding site for bullfrogs.
This breeding site for bullfrogs has been created in a small stream, which
flows from the Buccleuch Interchange towards the Jukskei River.

Of the 40 reptile species expected to occur on the study site (Table 1), none were
confirmed during the site visit. Of the possible 15 amphibian species expected to
occur on the study site (Table 1), two were confirmed during the site visits (Table 2).
Both frog species were confirmed through tadpoles that were observed on the study
site.

Table 1 lists the reptiles and amphibians which were observed or deduced to occupy
the site. The American red-eared terrapin (Trachemys scripta elegans) is the only
teral replile or amphibian that has been Known to eccur in Gauteng (De Moor and
Bruton, 1988), but with only a few populations it Is not expected to occur on the site.
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The species assemblage is typical of whai can be expecied in a fairly natural
environment, with sufficient habitat to sustain populations. Most of the species of the
resident diversity (Table 1} are fairly common and widespread (viz. the marsh
terrapin, common brown water snake, brown house snake, mole snake, common
eqqg eater, rinkhals, puff adder, Cape skink, Montane speckled skink, water monitor,
guttural toad, raucous ipad, red toad, bubbling kassina, Boettger's caco, common
platanna and the commaen river frog),

The relatively high species richness is due to the size of the study site, habitat
diversity along the Jukskei River, Modderfontein Spruit, the small stream from the
Buccleuch Interchange and In the fairly large manmade pond/wetland.

The natural grasslands were heavily grazed in the past and are thus ecologically
disturbed. but at the time of the site visit the basal cover was lush in some places
and would provide adequate nourishment and cover for small terrestrial
herpetofauna. Considering that the grasslands are not currently being used, burning
is clearly not part of the range management protocol,

The perennial Jukske| River and Modderfontein Spruit are in a fairly good condition.
The water quality of the small stream is fair, but oil pollution, most probably from the
R101 and other main roads was also observed at one place in this stream. As a
whole, the water of all three streams appeared to be healthy as evidenced by aquatic
life observed. Unforiunately a great deal of rubbish, especially plastic items. was
observed at the flood line areas of the Jukskei River and Modderfontein Spruit. The
riparian zone features many exotic trees and kikuyu grass, which grows on its banks,
while the adjacent wetland pond consisis of dense stands of reeds and semi-aguatic
vegetation. All these sources would provide ample habitat for moisture-reliant
reptilas such as the marsh terrapin, brown water snake, green water snake and
water monitor. The three streams of different sizes and the wetland/pond provide
adequate breeding habitat for all possible amphibian species. It is important to note
that the three streams, as a system, form an indispensable dispersal corrider.

Figure 4: A view of the Jukskei River.
Note the great deal of rubbish, especially plastic items, at the river's flood line
and the kikuyu grass on the river's banks.
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The 500 meters of adjoining properties to the west and east mirror the ecological
conditions described for the study site, but formidable bamers such as the Gautrain
railway line to the east and the R101 and N1 National Road make mlgrahun almost
impossible. The northwestern corner, east of the Jukskei River, Is a fair area for
migration. Connectivity as a whole is poor and real opportunities for migration only
exist, along the three water systems. The Modderfontein Spruit is connected with
the Maodderfoniein Conservation Area, which has water bodies such as the John
Voelcker Dam and the Moddderfontein Dam no.4.

i:l Mﬁm

Figure 5: Red data Reptile and Amphibian Habitat map
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Table 1: Reptile and Amphibian diversity.

The species observed or deduced to occupy the site. Systematic amangement and nomenclature according
to Branch (19%38), Alexander and Marais (2007), Minter, etal (2004) & Du Preez and Carmmuthers (2009).

SCIENTIFIC NAME ENGLISH NAME
CLASS: REPTILIA REPTILES
Order: TESTUDINES TORTOISES & TERRAPINS
Family: Pelomedusidae Side-necked Terrapins

u' Pelomedusa subrufa Marsh or Helmeted Terrapin
Order: Squam ata SCALE-BEARING REPTILES
Suborder:Lacertilia LIZARDS
Family: Gekkonidae Geckos

| Liygodactylus capensis Cape Dwarf Gecko

A Fachydactylus affinis Transvaal Thick4oed or Transvaal

Gecko

. Pachydaciylus capensis Cape Thick-tced of Cape Gecko
Family: Agamidae Agamas

' Agama aculeate Ground Agama

? Agama alra Southern Bock Agama
Family: Scincidae Skinks

) Trachylepis capensis Cape Skink

W Trachylepis punctatissima Moniane Speckled Skink

Ay Trachylepis varia Variable Skink

? Panaspis wahlbergli Wahlberg's Snake-syed Skink
Family:Lacertidae Old World Lizards or Lacertids

? Pedioplanis ineoacellata Spotted Sand Lizard

? fchnotropis squamuiosa Common Bough-scaled Lizard
Family; Gerrhosauridae Plated Lizards

? Gerhosaurus flavigularis Yellow-throated Plated lizard
Family: Cordyidae

e Cordylus vittifer Transvaal Girdled Lizard
Family: Varanidae Monitors

? Varanus albiguiaris Rock Monitor

o Varanus niloticus Water Monitor
Suborder: SERPENTES SNAKES
Family: Typhlopidae Blind Snakes

7 Typhlops bibranil Bibron's Blind Snake

? Rhinotyphiops lalandel Delalande’'s Beaked Blind Snake
Family: Leptotyphlopidae Thread Snakes

' Leptalyphlons conjunctus Cape Thread or Worm Snakes

= Leptotyphlops scutifrons Peter's Thread or Worm Snake
Family; Atractaspididae African burrowing Snakes

? | Aparallacius capensis Cape or Black-headed Centipede

Eater

Family: Colubridae Typical Snakes

) Lycodonomorphus rufulus Common Brown Water Snake

y Lamprophis capensis Brown House Snake

. Lampropghis inornatus Dlive House Snake

? [ amprophis aurora Aurora Housg Snake
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SCIENTIFIC NAME

ENGLISH NAME

v Lycaophidion capense Cape or Commoen Wolf Snake
? Diuberria lutrx Common Slug Eater
A Pseudaspis cana Mole Snake
? Prosymna sundevalli Sundevall's Shovel-snout
- Esammephylax rhombeaius Spotied Skaapsteker
2 Esammophylax tritaesmiatus Striped Skaapsteker
) FPsammophis brevirostris Short-snouted Grass or Sand Snake
| Psamimophis crucifer Crossed Whip Snake
2 Fhilathamnus hoplagaster Green watar snake
B, Dasypellis scabra Common or Rhombic Eag Eater
’ Crotaphopeltis holamboeja Herald Snake
Family: Elapidae Cobras, Mambas and Others
e Elapsoidea sunderwallii Sundevall s Garter Snake
o Hemachatus hasmachatus Hinkhals
Family: Viperidae Adders
3 Causius rhambealus Bhombic Night Adder
B, Brits anetans Puif Adder
Class: AMPHIBIA AMPHIBIANS
Order: ANURA FROGS

Family; Pipidae

Clawed Frogi

W Xenopus laevis Commeoen Platanna
Family: Bufonidae Toads

7 Amietaophrynus garmani Eastern Olive Toad

3 Amietaophrynus gutiuralis Guttural Toad

A Amietaophrynus rangeri Raucous Toad

\\' Schismaderma carens Red Toad
Family; Hyperoliidae Reed frogs

y Kassina senegalesis Bubbling Kassina

? Semnadactylus weall

Rattling Frag

Family; Phrynobatrachidae

Puddie Frogs

Fhrynobalrachus naialenis

Snoring Puddie Frog

Family: Pyxicephalidae

o Cocosternum boeligen

Boetiger's Caco or Common Caco

J | Amietia angolensis

Common River Frog

Amietia fuscigula

Cape River Frog

NT? | Pyxicephalus adspersus

Giant Bullfrog

5 Strongylopus fasciatus

Stripe Stream Frog

| Tomoptema cryptotis

Tremolo Sand Frog

</ Tomopterna nalalensis

Natal Sand Frog

“f Definitely there or have 3 figh probahility o ocour;

' Medivm probability to occur bassd on ecological and distributional pammeters:
? Low probability to-occur based on ecologlcal and distributional pammeters.

Hed Data species rankings as defined in Friedmann and Daly's S.A. Red Data Book
{ IUCN (World Conservation Union) (2004) are indicated in the first column: CR=
Critically Endangered, En = Endangered, Vu = Vulnerable, LR/cd = Lower risk
canservation dependent, LR/nt = Lower Risk near threatened, OD = Data Deficient.
All other species are deemed of Least Concern.

Herpeloiauna Heport: He of Fortion 1 of Waterval

Movember 2009 11 of 16 pages



Table 2; Reptile and Amphibian species positively confirmed on the study site,
observed indicators and habitat.

SCIENTIFIC NAME | ENGLISH NAME | OBSERVATION HABITAT
INDICATOR
Amietacphrynus Guttural Toad Sight record of | Stream
gutturalis tadpoles (Gosner
stage 24) [Gosner,
1960]
Amietia angolensis | Commaon River | Sight record of | Stream
Frog tadpoles (Gosner
stage 26 — 36G)

Both these frog species listed in Table 2, are very common on the study site and
elsewhere in its range.

7. FINDINGS AND POTENTIAL IMPLICATIONS

Reptiles and amphibians

Generally the propesed development will not resuit In a loss of ecalogically sensitive
and important habitat units, ecosystem function or loss of critical faunal habitat (given
appliication of the mitigation measures suggested below). However, considering the
scale of the proposed development, loss/displacement of some fauna is a foregone
conclusion, particularly that of terrestrial species.

However, maintaining (and even impraving) the conservation integrity of the Jukskei
River, Modderfontein Spruit and the small stream from the Buccleuch Interchange
system is imperative. The system should be regarded as sensitive (see the
mitigation measures cited below), as such providing indispensable habitat for Red
Listed and sensitive species as well as serving as a dispersal corridor.

8. LIMITATIONS, ASSUMPTIONS AND GAPSIN
KNOWLEDGE

Even though every care Is taken to ensure the accuracy of this report, envircnmental
assessment studies are limited in scope, time and budget Discussions and
proposed mitigations are fo some extent made on reasonable and informed
assumptions built on bone fide infarmation sources, as well as deductive reasoning.
Deriving a 100% factual report based on field collecting and observations can only
be done over several years and seasons to accouni for flucluating environmental
conditions and migrations. Since environmental impact studies deal with dynamic
natural systems, additional information may come to light at a later stage. Galago
Environmenial can therefore not accept responsibility for conclusions and mitigation
measures made in good faith based on own databases or on the information
provided at the time of the directive. This report should therefore be viewed and
acted upan with these limitatiens in mind.
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8.

RECOMMENDED MITIGATION MEASURES

The following mitigation measures are proposed by the specialist,

Should Bullfrogs or any herpetological species be encountered during the
canstruction phase of the proposed development, these should be relocated
to natural grassiand areas in the vicinity.

The coniractor must ensure that no herpeiofauna species are disturbed,
trapped, hunted or killed during the construction phase. Conservation-
orientated clauses should be built into contracts for construction personnel,
complete with penalty clauses for non-compliance.

Alien and invasive plants must be removed, especially along the Jukskei
River and Modderfontein Spruit.

The fellowing mitigation measures were developed by GDARD (Directorate of Nature
Conservation, GDACE, 2008 and 2003) and are applicable to the study site. Where

appropriate, this specialist’'s specific elaborations are given in brackets.

An appropriate management authority (e.g. the body corporate) that must be
contractually bound to implement the Environmental Management Plan
(EMP) and Record of Decision (ROD) during the operational phase of the
development should be identified and informed of their responsibilities in
terms of the EMP and ROD.
All areas designated as sensitive in a sensitivity mapping exercise should be
incorporated into an open space system. Development should be located on
the areas of lowest sensitivity. (Jukskei River, Modderfontein Spruit and the
small siream from the Buccleuch Interchange system and a 32 metres buffer
zone are considered as sensitive and should thus be trested as an open
space system)
The open space system (the three water sources and buffer zene) shouid be
managed in accordance with an Ecoclogical Managemeni Plan that complies
with the Minimum Reguirements for Ecological Management Plans and forms
part of the EMP.
The Ecaological Management Plan should:
o include a fire management programme to ensure persisience of
grassland
o include an ongoing monitoring and eradication pragramme for all non-
indigenous species, with specific emphasis on invasive and weedy
species
o include a comprehensive surface runoff and storm water management
plan, indicating hew all surface runoff generated as a result of the
development (during both the construction and operational phases)
will be managed (e.g. artificial wetlands / storm water and flood
retention ponds) prior to entering any natural drainage sysiem or
weiland and how surface runoff will be retained outside of any
demarcated buffer/flood zones and subsequently released to simulate
natural hydrological conditions
o ensure the persistence of all Red and Orange List species
include a monitoring programme for all Red and Orange List species
o facilitate/augment natural ecological processes

o]
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o provide for the habitat and life history needs of imporiant pollinators®
o minimize artificial edge effecis (e.g. water runoff from developed
areas & application of chemicals) _
o include a comprehensive plan for limited recreational development
(trails, bird hides etc.) within the open space system
o Include management recommendations for neighbouring land,
especially where correct management on adjacent land is crucial for
the long-term persistence of sensitive species present on the
development site
o result in a report back to the Directorate of Nature Conservation on an
annual basis
o investigate and advise on appropriaie legislative tools (e.q. the NEMA:
Protected Areas Act 57 of 2003} for formally protecting the area (as
well as adjacent land where it |s crucial for the long-term persisience
of sensitive species present on the development site)
The open space system should be fenced off prior to construction
commencing (including site clearing and pegging). All censtruction-related
impacts (including service roads, temporary housing, temporary ablution,
disturbance of natural habitat, storing of equipment/building
materials/vehicles or any other activity) should be excluded from the open
space sysiem. Access of vehicles to the open space system should be
prevented and access of pecple should be controlled, both during the
construction and operational phases. Movement of Indigenous fauna should
however be allowed (i.e. no solid walls, e.g. through the erection of palisade
fencing).
When Giant Bullfrogs / Giant Bullfrog habitat will be retained in an open
space sysiem of a development situated within the urban edge, Giani
Bullfrogs should be prevented from leaving the site and entering unsuitable
habitat through the-erection of an impermeable wall or appropriately designed
fence prior to construction commencing. The wallfence should be solid (i.e.
without epenings) below ground to the level of the foundations and for at least
20cm above ground.
Information boards should be erected within the development to inform
residents of the presence of Red / Orange List species, their identification,
conservation status and importance, biology, habitat reguirements and
management requirements.

The following recommended mitigatory measures apply to roads:

All storm water structures should be designed so as to block amphibian and
reptile access to the road surface.”

A comprehensive surface runoff and storm water management plan should
be compiled, indicating how all surface runcff generated as a result of the
road development (during both the construction and operational phases) will
be managed (e.qg. artificial wetlands / storm waier and food retention ponds)
prior o entering any natural drainage system cor wetland and how surface
runoff will be retained outside of any demarcated buffer/flood zones and
subsequently released to simulate natural hydrological conditions. This plan
should form part of the EMP.*

Where roads iraverse streams/rivers, an underpass should provide for the
movement of aguatic as well as terrestrial species through the inclusion of
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appropriate buffer zones within the underpass (a 32m buffer zone from the
edge of the riparian zone recommended for rivers within the urban edge).

» Suitable terrestrial underpasses should be provided to facilitate safe
movement of animals, specifically where roads traverse provincially important
species/climale change corridors or ridges or habitat suitable for any
Red/Orange List amphibian/ reptile species. The number and spacing of
underpasses will need fo be determined by a specialist regisiered in
accordance with the Natural Scientific Professions Act (No, 27 of 2003) in the
fields of Ecological / Zoological Science. All underpasses should be dressed
with a layer of sand (minimum 10cm), should be a minimum of 1.5m high and
1.0m wide so as to facilitate maintenance access and should be provided
with small grates in the road surface to allow light penetration into the
underpass. Underpasses should be accessible to maintenance staff and
should be cleared of accumulated material at least at the start of each rainy
season.

« A barrier (either prefab concrete wall or galvanized sheeting that extends as a
continuous sheet above ground for at least 40cm and below ground for at
least 30cm) that will physically block animals from accessing the road surface
should be constructed for a distance of 200m on either side of all aquatic and
terrestrial underpasses. Holes under barriers should be routinely fllled in and
areas directly adjacent to the barrier should be kept free of vegetation.

» Where roads are routed past expected or confirmed Giant Bullfrog breeding
areas, road signs waming motorists to slow down on account of Giant
Bullfrogs should be erected (in accordance with applicable legislation).

« Where roads fraverse natural corriders such as streams and ridges, traffic
control measures are recommended (e.g. 60km/h speed limits, speed traps,
rumble strips and speed bumps).

10. CONCLUSION

The Jukskei River, Modderfontein Spruit, the small stream from the Buccleuch
Interchange system and the wetland has a high sensitivity and high conservation
value. A 32 metres buffer zone from the edge of the riparian zone must theretore be
implemented and conserved. This implies thal species narrowly adapted fo these
habitats will receive adequate protection, especially given the terms and conditions
of the Ecological Management Plan,

It is quite possible that Giant Bullfrogs may occur and breed on the site and it is
critical that the wetland and surroundings are protected.

The striped harlequin snake has been recorded from this quarter degree cell and
sultable habitat for this species exists in the form of numerous maribund termitaria.
Though it is very difficult to confirm whether this cryptic snake is indeed present on
the study site, it Is quite possible.

If the development should go ahead, an impartant indirect effect would be the likely
impact that the proposed development might have on the surface water runoff and
water quality downstream. This could have a negative impact on the herpetofauna,
but the effects could be ameliorated by the construction of retention ponds, which
would retard discharge inio the Jukskei River, Modderfontein Spruit and the small
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stream from the Buccleuch Interchange system and improve the water quality of the
discharge.
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SAS Aquaiic PES and Wetland Delineation January 2010

EXECUTIVE SUMMARY

Based on the Tindings of this agqualic ecological PES assessment It is the opinion of the
aquatic ecologists that the proposed development be permitled to proceed provided that the
recommendations made in this repori are adhered to and that additional Impacts on the
riverine resources are minimised and mitigated.

Scientific Aquatic Services was appoinied by Bokamoso Landscape Architects and Environmental
Consultants to conduct a Present Ecological State (PES) assessment of the aquatic resources in the
vicinity of the proposed Waterfall Valley Residential Development in Midrand. The assessment

includes an aquatic ecological assessment, riparian delineation and RDL mammal assessment.

The purpose of the aquatic ecological assessment was to survey the general habitat integrity, habitat
conditions for aquatic macro-inveriebrates. aguatic macro-invertebrate community integrity and fish
community integrity. The protocols of applying the necessary indices were strictly adhered to and all

work was undertaken by an accredited assessor.

In the riparian delineation it was endeavoured to determine the boundary of the riparian zone, and to
determine the position of a suitable buffer around the river areas, on the subject property since
construction within this area will not only prove difficult in some areas but will impinge on riverine
habitats, which are generally considered as sensitive habitats with higher levels of biodiversity and

ecological functioning.
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The following key findings are highlighted pertaining to the study:

Catechment Limpopo

Quaternary Catchment A21C

Ecoregion Highveld

Weather condition: Cloudy and Coal

Aerial photograph of the subject progerty and assessmen
points

W2 (Modderfontein)

WV 1 (Jukskei)

Site description: Representative Site description: Representative,
Water quality: Water quality:

pH 758 pH 791

Conductwity 450 mS/m Conductwity 141 8 m3/m
Temperature  231°C Temperature  214°C
Dissolved Oxygen 3.2 moil Uissolved Dwygen 5.1 mygil
SASSS Index: SASS5 index:

Class F (Critically Madified) Class F (Crihically Modiied)
SASSES Score 35 SA555 Score 37

Mo of Taxa g Mo of Taxa 10

ASPT Score 39 ASPT Score 37

Habitat suitability: Habitat suitability:

IHAS Score B4 Inadequate IHAS Score 71 Adequate
Habitat Integrity Habitat Integrity

IHIA Score: 642 Class C (Moderaiely | IHIA Score: B4z Class C (Moderately
modified) madified)

Riparian Vegetation Index Riparian Vegetation Index

RVI Score: 755 Class E (Seficusly | RVI Score: 888 Class DIE (Largely modified)
maodified)

Fish Assemblage Index Fish Assemblage Index

Class F Class F

Expected Score 17 Expected Score 117
Obsenved Score 0 Obseryed Score 165
Relatwe Store 0 Felative Score 14 1%
impacts and Threats Impacts and Threats

Flow and bed modiication, Flow and bed modification.

Odaur Erosion is significant.

Algal proliferation

Litter

&



SAS Aguatic PES and Wetland Defineation January 2070

Impact minimisation

The poinis below serve to summarise the measures deemed necessary in order to ensure protection
of the riparian and aguatic resources and to ensure environmental protection during the construction
phase of the proposed development:

¥ These aquatic resources are situated in a highly urbanised area and it is likely that flows have
already been severely affected due to channel and bed modifications, and as well as by large
amounts of urban runoff. |t is considered essential that runoff from the proposed development
be well attenuated to prevent additional impacts from erosion, resulting from urban runcif in
the catchment. This is necessary to ensure the ongoing viability of the aguatic communities
within and downstream of the proposed development.

» Adeqguate stormwater management must be incorporated into the design ot the proposed
development in order to prevent erosion and the associated sedimentation of the riparian
zones.

e  Sheet runoff from paved surfaces and access roads needs to be curtailed.

*  Runoff from paved surfaces should be slowed down by the sirategic placement of
berms.

* The buffer zones should be left undisturbed to allow the climax terrestrial vegetation
community to establish in these areas.

* As much vegetation growth as possible should be promoted within the proposed
development area in order to protect soils and to reduce the percentage of the
surface area which is paved. In this regard special mention is made of the need to
use indigenous vegetation species as the first choice during landscaping.

e Any discharge of runoff into the river system must be done in such a way as to
prevent erosfon. In this regard special mention is made of the use of energy
dissipating structures In storm water discharge. Consideration to the use of
attenuation facilities must also be given.

» Crossings (if any) must ensure that the creation of turbulent flow in the system is minimised,
in order to prevent downstream erosion. No support pillars should be constructed within the
active channel of any of the drainage features on the subject property.

» The duration of impacts on the stream should be minimised as far as possible by ensuring that
the duration of time in which flow alteration and sedimentation will take place is minimised.

» All areas affected by construction should be rehabilitated upon completion of the construction
phase of the development. Areas should be reseeded with indigenous grasses as required.

¥ During the construction phase, no vehicles should be allowed fo indiscriminately drive through

any riparian areas.
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v ¥ ¥V ¥

During construction no dumping of waste and no stockpiling of materials within the riparian
areas as well as associated buffer zones should take place.

No fires should be permitted near the construction area.

It any spills occur, they should be immediately cleaned up.

All alien vegetation in the riparian zone should be removed upon completion of construction.
The allocated 32 meter buffer around riparian zones should be maintained as private or public
open space.

It must be insured that connectivity of the river upstream and downstream of the proposed

development are maintained.

The points below serve to summarise the measures deemed necessary in order to ensure protection

of the riparian and aquatic resources, and to ensure environmental protection during the operational

phase of the proposed development.

Y

Any areas where bank failure is observed, due to the effects of any crossings, should be
immediately repaired by reducing the gradient of the banks to a 1:3 slope.

Bank vegetation cover should be monitored to ensure that sufficient vegetation is present to
bind the bankside soils and prevent further bankside erosion.

Alien vegetation control along the wetland and riparian features needs to be controlled for the

life of the proposed development.

" @
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1. PROJECT OBJECTIVES AND SCOPE

Scientific Aguatic Services was appointed by Bokamoso Landscape and Environmental
Consultants to conduct a Present Ecological State assessment of the aquatic resources in the
vicinity of the proposed Waterfall Valley residential development, Midrand. The assessment
includes an aguatic ecological assessment. riparian and wetland zone delineation and an RDL

wetland mammal assessment.

The purpose of the aguatic ecological assessment was to survey the general habitat integrity,
riparian vegetation integrity, habitat conditions for aguatic macro-invertebrates, aquatic macro-
inveriebrate community integrity and fish community integrity. The study area is located within
the Central Highveld Water Management Area (guaternary catchment A21C). This report serves
to document the condition at the time of sampling to indicate the state of the riverine ecological
integrity in summer, at a time when high flows are experienced and prior to the proposed

development taking place.

The following was considered in the selection of suitable sites for assessing the level of aquatic
ecological integrity on the aquatic resources in the vicinity of the study area.
¥ The site location in relation to the existing infrastructure and activities in the area.
» Consideration was given to the position of the proposed development site in order to
assist in defining the Present Ecolegical State and any impacts in this area.
Access|bility with a vehicle in order to allow for the transport of equipment.
Sites were selected where there were good habitat conditions with a good level of

diversity, suitable for supporting a diverse aguatic community.

Two points were assessed and are indicated in the figure below, which shows the assessment

point in red.
Table 1: Geographic information pertaining to the assessment site
i . GPS co-ordinates
Site Description
South East
Wv1 Representative of the Jukskei River 26°2'15.68"S 28°6'40.18"E
wvz Representative of the Modderfonteinspruit. | 26°2'47.16"S 28°6'49.68"E
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In the riparian delineation it was endeavoured to determine the boundary of the river areas, and

to determine the position of a suitable buffer around the areas on the subject property, since

construction within this area will not only prove difficuli in some areas, but will impinge on

riverine habitat which are generally considered as sensitive habitats with higher levels of

biodiversity.

It is the objective of the study to provide detailed information to guide the proposed

development in the vicinity of the riparian areas to ensure that the ongoing functioning of the

river is facilitated with specific mention of the following:

>

to ensure that connectivity of the riparian areas is maintained between the areas
upstream and downstream of the proposed development;

io ensure ongeing functioning of the river areas in the vicinity of the proposed
development;

to ensure that permanent, seasonal and temporary wetland zone functionality is
maintained through provision of measures ensuring that soil wetting conditions are
maintained: and

to ensure that no inclsion and canalisation of the river system takes place because of the

proposed development.
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Figure 1: Aerial photograph depicting the assessment points selected in the vicinity of the study area.
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2. AQUATIC ECOLOGICAL DESCRIPTION

2.1 Ecoregions

When assessing the ecology of any area (aguatic or terrestrial), it is important to know which
ecoregion the study area is located within. This knowledge allows for improved interpretation of
data to be made, since reference information and representative species lists are often

available on this level of assessment to quide the study being undertaken.

The study area falls within the Central Highveld Ecoregion, which can be considered to contain
high agquatic biodiversity and a sensitive aguatic community. The study area falls within the

A21B quaternary catchment. Refer to Figure 2.

2.2 Ecostatus

Water resources are generally classified according to the degree of modification or level of
impairment. The classes used by the South African River Health Program (RHP) are presented
in the table below and will be used as the basis of classification of the systems in this field and

desktop study, as well as future field studies.

Table 2: Classification of river health assessment classes in line with the RHP

Class Description
A Unmodified, natural.
B Largely natural, with few maodifications.
Cc Moderately modified.
D | Largely modified.

- Extensively modified.
Critically modified.

Studies undertaken by the Institute for Water Quality Studies assessed all quaternary

catchments as part of the Resource Directed Measures for Protection of Water Resources. In
these assessmenis, the Ecological Importance and Sensitivity (EIS), Present Ecological
Management Class (PEMC), and Desired Ecological Management Class (DEMC) were defined,
and serve as a useful guideline in determining the importance and sensitivity of aquatic

ecosystems prior to assessment, or as part of a desktop assessment.

This database was searched for the quaternary catchment of concern (A21B) in order to define
the EIS, PEMC and DEMC. The findings are based on a study undertaken by Kleynhans (1999)
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as part of “A procedure for the determination of the ecological reserve for the purpose of the

national water balance model for South African rivers”. The results of the assessment are

summarised in the table below.

Table 3: Summary of the ecological status of quaternary catchment A21C based on

Kleynhans 1989

Catchment | Resource IS PEMC DEMC

A21C

CLASS C (Class D based Class C: Moderately
on deskiop certainty) sensitive systems

Jukskei Moderate

The points below summarise the impacts on the aquatic resources in this quaternary catchment:

3

The aguatic resources within this guaternary catchment have been very highly affected
by bed and flow medifications.

A very high impact from the introduced fish species, including Carassius auratus and
Clarius garpinus, which is likely to affect populations water clarity, quality and possibly
habitat.

A very high impact form inundation, caused by weirs, is likely.

Riparian zones and stream bank conditions are considered to be highly impacted due to
alien vegetation encroachment and incision.

A moderate impact on water quality from urban runoff and contamination with sewage

effluent is also deemed likely.

In terms of ecological functions, importance and sensitivity, the following points summarise the

conditions in this catchment:

>

The riverine systems in this catchment have a moderate diversity of habitat types,
increasing their ecological sensitivity and importance.

The site has no importance in terms of conservation.

In terms of rare and endangered species importance, the system is very highly important
for the conservation of Opsaridium peringueyi,

The riverine resources have a high sensitivity to flow requirements with the species
Chiloglanis pretoriae and Opsaridium peringueyi being flow dependant.

The area has a low importance in terms of migration of aguatic species,

The area has a very high importance in terms of the rare and endemic species
conservation Opsaridium peringueyi.

The ecology of the area is considered to be moderately sensitive to changes in water

guality. The area has moderate importance as a source of refugia for aguatic species.
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Figure 2: A map of the ecoregions of the area.
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3. METHOD OF INVESTIGATION

The assessment of the PES of the system, as well as possible impacts due to the proposed
development, was based on comparisons between observed conditions and the theoretical
reference conditions based on desktop information reviews, and from historical data for the

area.

The sections below describe the methodology used io assess the aguatic ecological integrity of
the various sites, based on water quality, instream and riparian habitat condition and biological

impacts and integrity.
3.1 Visual Assessment

The assessment sites were investigated in order to identify visible impacts, with specific
reference to impacis from surrounding activities and any effects activities occurring upstream in
the catchment. Both natural constraints placed on ecosystem structure and function, as well as
anthropogenic alterations to the system, were identified by observing conditions and relating
them to professional experience. Photographs of each site were taken to provide visual
indications of the conditions at the time of assessment. Factors which were noted in the site
specific visual assessments included the following:
¥ sitream morphology;

instream and riparian habitat diversity;

stream continuity;

erosion potential,

»
»

¥

¥ dep’fh flow and substraie characteristics;

> signs of physical disturbance of the area; and
»

other life forms reliant on aquatic ecosystems.
3.2 Physico Chemical Water Quality Data

On site testing of biota specific water quality variables took place. Paramesters measured include
pH, electrical conductivity, dissolved oxygen concentration and temperature. The results of on-

site biota specific water guality analyses were used to ald in the interpretation of the data
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obtained by the biomonitoring, Results are discussed against the guideline water quality values

for aquatic ecosystems (DWAF 1996 vol. 7).
3.3 Habitat Suitability

The Invertebrate Habitat Assessment System (IHAS) was applied according to the protocol of
McMillan (1998). This index was used to deiermine specific habitat suitability for aquatic macro-
invertebraies, as well as fo aid in the interpretation of the resulis of the South African Scoring
System version 5 (SASS5) scores. Scores for the IHAS index were interpreted according to the

guidelines of McMillan (1998) as follows:

» <B65%: habitat diversity and structure is inadequate for supporting a diverse aquatic
macro-invertebrate community.

» B65%-75%: habitat diversity and structure is adequate for supporting a diverse aquatic
macro-invertebrate community.

» >75% habitat diversity and structure is highly suited for supperting a diverse

aquatic macro-inveriebrate community.
3.4 Riparian Vegetation Index (RVI)

The riparian vegetation index (RVI), a standard methodology incorporated into the biomonitoring
of rivers and riparian zones, is the application of the Riparian Vegetation Index (RVI) (Kemper,
2001}, which is a DWAF-approved biomenitoring tool currently being utilised for the national
River Health Programme. The RVI is designed to give an Indication of the Present Ecological

State of the riparian zones as well as their present functionality.

A “walk-about” was undertaken to assess the species composition, community structures and

the degree of exotic vegetation encroachment for each site during the field assessment.
3.5 Habitat Integrity

it is important to assess the habitat of each site, in order to aid in the Interpretation of the resulis
of the community integrity assessments by taking habitat conditions and impacts into
consideration. The general habitat Integrity of the site should be discussed based on the
application of the Intermediate Habitat Iniegrity Assessment for Kemper (1999). The
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Intermediate Habitat Integrity Assessment (IHIA) protocol, as described by Kemper (15999),
should be used for site specific assessments. This is a simplified procedure, which is based on
the Habitat Integrity approach developed by Kleynhans (1996). The IHIA is conducted as a first
level exercise, where a comprehensive exercise is not practical. The Habitat Integrity of each
site should be scored according to 12 different criteria which represent the most impaortant (and
easily quantifiable} anthropogenically induced possible impacts on the system. The instream
and riparian zones should be analysed separately, and the final assessment should be made
separately for each, in accordance with Kleynhans' (1999) approach to Habitat Integrity
Assessment. Data for the riparian zene are, however, primarily interpreted in terms of the
potential impact on the instream component. The assessment of the severity of impact of
modifications is based on six desecriptive categories with ratings, Analysis of the data should be
carried out by weighting each of the criteria according to Kemper (1999). By calculating the
mean of the instream and riparian Habitat Integrity scores, an overall Habitat Integrity score can
be obtained for each site. This method describes the Present Ecological State (PES) of bath the
in-stream and riparian habitais of the site. The method classifies Habitat Iniegrity into one of six

classes, ranging from unmodified/natural (Class A), to critically modified (Class F),

Table 4: Classification of Present State Classes in terms of Habitat Integrity
[Based on Kemper 1992]
Clas | Description Score (% of
s total)
A Unmeditied, natural, 90-100
B Largely matural, with few modifications. A small change in natural | 80-90
habitats and biocta may have taken place bul the basic ecosystem
funclions are essentially unchanged.
C Moderately medified. A less and change of natural habiiat and biota | 60-79
have occurred, but the basic ecosystem Ffunctions are  siill
predominanily unchanged.
Largely modified. A large loss of natural habitat, bieta and basic | 40-59
ecosystem functions has occeurred.

Exiensively modified. The loss of naiural habitat, biota and basic | 20-38
ecosystem functions is extensiva.
Critically modified. Modifications have reached a critical level and the | <20
lotic system has been modified completely with an almost complets
loss of natural habitat and biota. In the worst instances, basic
ecosystem functions have been destroyed and the changes are
irreversible.

3.6 Aquatic Macro-Invertebrates

Aquatic Macro-invertebrates were sampled using the qualitative kick sampling method called
SASS5 (South African Scoring System version 5) (Dickens and Graham, 2001). The SASS5

method has been specifically designed to comply with international accreditation protocols. This
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method is based on the British Biological Monitoring Working Party (BMWP) method and has
been adapted for South African conditions by Dr. F. M. Chutter. The assessment was
undertaken according to the protocol as defined by Dickens & Graham (2001). All work was
done by an accredited SASS5 practitioner.

The SASS5 method was designed to incorporate all available biotypes at a given site and to
provide an indication of the integrity of the of the aquatic macro-invertebrate community through
recording the presence of various macro-invertebrate families at each site, as well as
consideration of abundance of various populations, community diversity and community
sensitivity. Each taxon is allocated a score according to its level of tolerance to river health

degradation (Dallas, 1997).

This method relies on churning up the substrate with your feet and sweeping a finely meshed
SASS net, with a pore size of 1000 micron mounted on a 300 mm sguare frame, over the
churned up area several times. In stony bottomed flowing water biotopes (rapids, riffles, runs,
etc.) the net downstream of the assessor and the area immediately upstream of the net is
disturbed by kicking the stones over and against each other to dislodge benthic invertebrates.
The net was also swept under the edge of marginal and aguatic vegetation to cover from 1-2
meters. Identification of the oroanisms was made to family level (Thirion ef al, 1995; Davies &

Day, 1998 Dickens & Graham, 2001; Gerber & Gabriel, 2002},

Interpretation of the results of bioclogical monitoring depends, to a certain extent, on
interpretation of site-specific conditions {Thirion et.al, 1995). In the context of this investigation it
would be best not to use SASS5 scores in isolation, but rather in comparison with relevant
habitat scores. The reason for this is that some siies have a less desirable habitai or fewer
biotopes than others do. In other words, a low SASSS5 score is not necessarily regarded as poor
in conjunction with a low habitat score. Also, a high SASS55 score, in conjunction with a low
habitat score, can be regarded as betier than a high SASS5 score in conjunction with a high
habitat score. A low SASSS score, together with a high habitat score, would be indicative of
poor conditions. The IHAS Index is valuable in helping to interpret SASSS5 scores and the

effects of habitat variation on agquatic macro-inveriebrate community integrity.

Classification of the system took place by comparing the present community status fo reference
conditions which reflect the best conditions that can be expected in rivers, streams within a
specific area, and reflect natural variation over time, SASS and ASPT reference conditions were

obtained from Dallas (2007), as presenied in Figure 3 below. Reference conditions are stated
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as a SASS score of 230 and an ASPT score of 6.7. Sites were classified according to the

classification system for the Central Highveld Ecoregion according to Dallas (2007), as well as

the classification system of Dickens & Graham 2001.
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Figure 3: SASS5 Classification using biological bands calculated from percentiles for the

Highveld Ecoregion, Dallas, 2007.

Table 5: Definition of Present State Classes in terms of SASS scores as presented in Dickens
& Graham (2001)

CLAS | DESCRIPTION SASS ASPT

5 SCORE®e

A Unimpaired. High diversity of taxa with | 160-170 =7
numerous sensitive taxa. =170 =6

B Slightly impaired. High diversity of taxa, but | 121-180 =7
with fewer sensitive taxa. 141-170 5-7

& Moderately impaired. Moderate diversity of | 91-120 <7
faxa. 121-140 =7

D Largely impaired. Mostly tolerant taxa | 61-90 <f
present.
Severely impaired. Only tolerant taxa | 30-60 Variable
present.
Crtically impaired, Very few folerant faxa | <30 Variable
present.
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3.7 Fish Community Integrity

Whereas macro-inveriebrate communities are good indicators of localised conditions In a river
over the short-term, fish being relatively long-lived and mobile;

are good indicators of long-term influences;

are good indicators of general habitat conditions;

integrate etfects of lower trophic levels and

v ¥ ¥ Y

are consumed by humans (Uys et al,, 1996),

The Fish Assemblage Integrity Index (FAll} was applied according to the protocel of Kleynhans
(1999). Fish species dentified were compared to those expected to be present at the site, which
were compiled from a literature survey including Skelton 2007. Fish samples were collected by

means of a fixed generator driven electro-fishing device.

Table 6: Intolerance ratings for naturally oceurring indigenous fish species with natural ranges
included in the study area (Kleynhans, 2003).

ISPECIES NAME lcommon NAME INTOLERANCE |[COMMENTS
RATING
Anguilla marmorata  |Madagascar mottied gel 8 s o paring ?ﬂ Ihfa Lo d.ue |
ownsiream migration barriers
Angmﬂa beangalensis] i fsican motlad asl == [Not expected ‘:I'lt lhle site -:.'I.ue tof
Vabiates [downstream migration barriers
Barbus anoplus Chubbyhead barb 2 .6 Widespread in the region
3.1 limited distribution in
; ; headwaters of the Crocodile
|
Barbus motebensis Marico barb and Staalpoort branchesaf the
Limpopo River systems
Barbiis Paludinosis |Straightfin Barb 1.8 Widespread
Barbus trimacuiatus  |Threespot Barb =2 Commmen in o FThEs Rystaims]
of southern Africa
Barbus unifagniatus  |Longbeard barb LF I";:?f;? distpnyted | tn Soutiham)
. ; ; Sheortspine Suckermouth o 8 Widespread (Incomati, Limpopol
Chllomanis prelurse Rock catlet & Zambezi}
I — z
Clarias gariepinus Sharptooth Catfish 12 iﬂf?fsa widely distributed fish in|
Cyprinus carpio Carp 14 Widespread alien species
Gambusia affinis [Mesquitc fish 2.0 \Widespread
| abeobarbus polylepis [Smallscale yellowfish 31 YW idespread ; out; ‘unlikely o
occur at the site
| abeobarbus . > 6 Widespread but unlikely tof
. Largescale yellowfish :
margquensis ocour at the site
L abeo cylindricus Redeye labeo 3.1 Widespread
Labso molybdinus Leaden labeo 3.2 [Middle and lower Zambezi and
a5
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ISPECIES NAME

lcoMMON NAME

INTOLERANCE [COMMENTS

RATING
south towards the Tugela River
Wicropterus salmoides |Largemauth bass P .2 Widespread alien species
Opsaridium peringuey! Bouthern Barred minmow 4.5 Considered rare
Creochromis 1.3 \
e |Blue Kurper Widespread
Psgudncmm.fabrus Southern mouthborooder 13 Widespread
hilander
Tilapia sparrmanii |Banded Tilapia 1.3 Widespread

Tolerant: 1-2

moderately tolerant ;> 2-3

Moderately Intolerant: >3-4

Intolerant: =4

Table 7: Definition of Present State Classes in terms of FAll scores according to the protocol
of Kleynhans (1999)

Clas | Description Relative FAll
s score (% of
expected)
A Unmedified, or approximates natural conditions clesely. a0-100
B Largely natural, with few maodifications. B0-89
i Moderately modified. A lower than expected species richness and the | 80-79
presence of most intolerant species.
D Largely modified. A clearly lower than expected species richness and | 40-52
absence of intolerant and moderately tolerant species
Seriously modified. A strikingly lower than expected species richness and | 20-39
a general absence of iniplerant and moderaiely intolerant species
Critically modified. An extremely lowered species richness and an | <20
absence of intolerant and moderately intolerant species

3.8 Wetland Delineation

For the purpeses of this investigation, a wetland was defined according to the definition in the

Mational Water Act as: “land which is transitional between terrestrial and aguatic systems where

the water table is usually at or near the surface, or the land is periodically covered with shallow

water, and which In nermal circumstances supporis or would support vegetation typically

adapted to life in saturated soil."

Wetland/riparian zone delineation took place according to the method presented in the final

draft of “A practical field procedure for identification and delineation of wetlands and riparian

areas” published by the department of Water Affairs and Forestry in 2005, The foundation of the

method is because wetlands have several distinguishing factors including the following:

* The presence of water at or near the ground surface

¥ Distinctive hydromorphic soils

¥ Vegetation adapted to saturated soils

1o
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» The presence of alluvial soils in stream systems

By observing the evidence of these features, in the form of indicators, wetlands can be
delineated and identified. If the use of these indicators and the interpretation of the findings are

applied correctly, then the resulting delineation can be considered accurate (DWAF 2005).

Wetlands and riparian zones can be divided into three zones (DWAF 2005). The permanent
zone of wetness is nearly always saturated. The seasonal zone is saturated for a significant part
of the rainy season and the temporary zene surrounds the seasonal zone and is only saturated
for ‘a short period of the year, but is saturated for ‘a sufficient period, under normal
circumstances, to allow for the formation of hydromorphic seoils and the growth of wetland
vegetation. The object of this study was to identify the outer boundary of the temporary zone

and then to identify a suitable buffer zone around the wetland area.

» Three river systems flow through the subject property namely the Modderfonteinspruit,
an unnamed tributary of the Jukskei River and the Jukskei River itself. These showed
similarity regarding wetland and terrestrial vegetation and wetland vegetation could
therefore be used as primary wetland indicator, Hyparrhenia tamba, Eragrostis
gummiffua and Imperata cylindrica were the most informative indicator species and thus
used to determine temporary zone boundaries.

» Due to the incised nature of the rivers, terrain units were useful in identifying the
temporary zone boundaries and used as a secondary wetland indicator. This was
especially helpiul in areas where the temporary zone could not be determined with the
use of vegetation as indicator.

» GSeepage zones were identified in the vicinity of the unnamed tributary of the Jukskei
River. These seepage zones are supplemented by stormwater runoff from nearby roads
elevating the degree of development of wetland areas in the vicinity of the tributary. The
soll form as well as siream soll wetness were therefore informative indicators for the
determination of the temporary zone boundary within seepage areas. For the soil form
indicator the presence of gleyed saoils (most of the iron has been leached out of the soil
leading to a greyish/greenish/bluish colour) and mottling were investigated to aid in
identifying areas with wetland characteristics. Due fo the degree of incision of the
remainder of the study area, stream soil wetness and soil form were of limited use with

the delineation process on the Medderfonteinspruit, and the Jukskei River themselves.
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3.9 Wetland Mammal Assessment
3.9.1 Desktop Study

Prior to the field assessment being completed, a deskiop study was undertaken to gather
background information regarding the site and any sensitive faunal species that may be affected
by the proposed development: This involved:
» Consulting maps, aerial photographs and digital satellite images in order to determine
broad habitats and sensitive sites;
» Contacting the relevant authorities, and
» A literature review concerning: habitat and food requirements for the wetland mammal
species of concern; field signs for the species of concern; vegetation types, and floral

and taunal species distributions;

3.9.2 Habitat Assessment

Wetland mammal sampling is a difficult and time consuming activity. For example, one reliable
and extensively utilised method of catching rodents, which many of the species of concern for
this study are, is by Sherman traps. However, the low density in which many rodent species
occur mean that even these traps have a very low success rate; on average for a 100 traps set
in the Savanna, less than 15 will actually catch a specimen. Given the time constraints of this
project it was decided that to complement the direct and indirect observations, a habitat and
food availability assessment would also be completed. This would provide a rapid and accurate
assessment that would indicaie if the wetland mammal species of concern could occur on the
site and therefore if further investigation was warranted. The habitat and food awvailability
assessment involved investigating the site on foot while recording the vegetation present and

noting any other physical structures that could be of importance.

3.10 Assumptions and Limitations

The following points serve ta indicate the assumptions and limitations of this study.
» Reference conditions are unknown: The composition of aquatic biota in the study
area, prior to major disturbance, is unknown. For this reason, reference conditions are
hypothetical, and are based on professional judgement and/or inferred from limited data

avallable.

. @



S5AS Aquatic PES and Wetland Delineation January 2070

» Temporal variability: The data presented in this report are based on a single site visit.
undertaken late autumn (12 May 2009). The effects of natural seasonal and long-term
variation in the ecological conditions and aquatic biota found in the streams are,
therefore, unknown.

» Ecological assessment timing: Aquatic and terrestrial ecosystems are dynamic and
complex. It Is likely that aspects, some of which may be important, could have been
overlooked. A more reliable assessment of the biota would require seasonal sampling,

with sampling being undertaken under both low flow and high flow conditions.
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4.

4.1 Visual Assessment

RESULTS AND INTERPRETATION

A photographic record of each site was made in order to provide a visual record of the condition

as observed during the field assessment. The phdtugraphs taken are presented below together

with a table summarising the observations for the various criteria made during the visual

assessment undertaken on each of the sites.

Figure 4 Upstream view of the WV1 site, indicating the
dsturbed nature of the ripanian vegetation and some bank
ETDS10N.

Figure 5 Downstream view of the WV sie indicating the high
level of flow at this point and the disturbed nature of the riparian
vegetation.

—

- - —
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Figure 8 Downstteam view of the WV2 ste, indicating the
significant erosiarn at this point

Figure 7- Upstream view of the WV2 site indicating the bank
instahility at this point.
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Table 8: Description of the location of the Assessment sites in the study area
SITE WVi Wv2
The riparian zone s severely | The rparian zone is in fair
impacted with indigenous | condition although some impact
Riparian Zone | vegstation removal and alen | from mowing and a severe

characteristics

encroachment being evident
and significant erosion
identified on the right bank.

impact due ta alien
encroachment are evident.

Algal presence

Significant algal proliferation
was evident at the time of
sampling.

Mo algal proliferation was
evident at the qurrent time.

Visual indication of an
impact on aquatic fauna

The distinct discoloration of
the water indicates that an
impact on water quality has
ooourred. Litter was severs in
the stream, with signs of
eutrification evident as well,

Incision and sedimentation of
the stream has led to impacts on
instream habitat.

Depth characteristics

Under the current high flow
conditions, the river consisis
of deeper runs and rnffie
areas.

Under the ourrent flow
conditions, the stream consisis
of poels, shallow riffles and
runs, with a number of gravel
and sand deposiis.

Flow condition

Under the current high flow
conditions, there i= little
diversity of flow types with
strong flows throughout

Under the high flow conditions,
the stream consisis of
moderately fast flowing runs.

Water clarity

Some discoloration ef the
water due to suspended solids
as well as suspended
phytoplankton has occurred.

The water was clear at the time
of assessment.

Water odour

A distinct sewage cdour was
evideni.

Mo odours were evident.

Erosion potential

A significant potential  for
erosion is present under high
flow conditions, due to the
steep nature of the banks.
Some bank failure has taken
place in the past.

Significant potential for erosion
is present under high flow
conditions, due to the incised
nature of the banks. A fair
amourt of bank failure has
taken place in the past.

4.2 Physico-Chemical Water Quality

The table below records the biota specific water quality of each assessment site.

Table 9: Biota specific water quality data of the two sites assessed.

[SITE  [COND mS/m pH Ip.0.mg/  [TEMP °C
IWW Bs.0 7.59 3.2 23.1
vz fas 7.91 5.1 P 1.4

¥ General water quality at WV1 can be considered to be severely impaired,




SAS Aguatic PES and Wetland Defineation January 2070

¥* Limited amounts of dissclved salls are present in the system, however, eutrification is
evident.

» The pH is slightly alkaline and no impact on the aquatic community due to altered pH
conditions is deemed likely.

¥ Dissolved oxygen levels are extremely low. This will prevent many of the aguatic
community members from colenising the area.
Temperature can be regarded as normal for the time of year and time of assessment.
The poor water quality at this site is most likely due to the introduction of urban runoff

into the system further up in the catchment as well as sewage entering the system.

General water quality at WV2 can be considered significantly impaired.
A significant increase in the dissolved sali concentration from natural conditions is
evident.

» The pH is slightly alkaline and this will impact on the diversity and abundance of the
aguatic communities present.

» Some impact on dissolved oxygen levels is likely and is most likely because of the
introduction of urban runoff into the system further up in the catchment. This is likely to
affect more sensitive aquatic community members.

» Temperature can be regarded as normal for the time of year and time of assessment.
4.3 Riparian Vegetation Index (RVI)

The RVI is designed to give an indication of the Present Ecological State of the riparian zones,
as well as their present functionality. Two RVI| sites were chosen within the study area. One site
located at the Modderfonteinspruit (WV2) and one at the Jukskei River siter (WV1). The
unnamed tributary also situated within the subject property boundaries is considered a
channeled valley bottom wetland and not representative of a true river system, as a result, a

third RVI site was not deemed necessary.

Both assessment sites can be described as being single channels, approximately four meters
wide and two meters deep, with soil and sandy substrate dominating the river bottom. Both the

left- and right hand-banks show exiensive signs of incision and erosion.
A list of the floral species observed during the assessment is presented in the table that follows,

but is briefly described below. The vegetation encountered at both assessment sites where

relatively uniform. A low diversity of indigenous species was encountered, with the majority of

,,,. @




S5AS Aquatic PES and Wetland Delineation January 2070

indigenous species identified being grass species such as Hyparrhenia tamba, Eragrostis
gummiflua and Imperata cylindrica. Exotic tree species with a high affinity for water, like Salix
babylonica, encroach upon the riparian zone. In stream, vegetation mainly consisted of the
invader Arundo donax. For a list of the vegetation observed at these sites, consult the following
table.

The RVI score for the Modderfonteinspruit was found to be 8.88 (out of a possible 20), a value
which falle within the boundary of a class E/D (Largely modified) stream. RVI score for the
Jukskei River was 7.55 (out of a possible 20); class E (Exiensive loss of the natural habitat).
The reason for these sites receiving these low values comes mostly from the low abundance of
indigenous riparian species and the impacts on the stream by erosion with special mention of
earth moving projects close to the Jukskei River. The calculation and results for the RVI are

presented in Appendix 1.

Table 10: Dominant riparian vegetation species noted during the riparian vegetation assessment.

Exolic species are marked by an asterisk.

Trees/shrubs Forbs Grasses/sedges/reeds
Salix babyfonica® Bidens pilosa” Pennisetum clandestinum*®
Conyza bonariensis* Hyparrhenia hirta
Asteraceae sp. Hyparrhenia famba
Helichrysum nudifaiium Eragrostis gummifiua
Tagefes minuta* Imperata cylindrica
Verbena bonariensis® Arunde donax
Persicaria attenuata Typha capensis
Themeda triandra

4.4 Habitat Assessment

» There are several fairly large impacts on the habitat at the WV1 site.

¥ Instream impacts included large impacts from water quality, flow, bed and channsl
modifications and also solid waste disposal. Overall, the site achieved a 75.1% score for
instream integrity.

» The largest riparian zone impacts were bank erosion and channel modifications, coupled
with indigenous vegetation removal and exotic vegetation encroachmeni. Less

significant impacts from flow modifications were observed.
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Overall, the site achieved a 53.2% score for riparian Integrity,
The site obtained an IHIA rating of 64.2%, which indicates moderately modified (class C
conditions). The site, therefore, falls within the DEMC for the quaternary catchment.

» No further impacts on the habitat in the system should take place and actions should be
taken to avoid any further degradation. In this regard special mention is made of the
need to attenuate storm water runoff from the proposed development.

» From the results of the application of the IHIA to the WV2 site, it is evident that there are
several fairly large impacts on the riparian habitat of the area, with bed, flow and channsl
and bank erosion. Lesser impacts include indigenous vegetation removal and channel
maodifications. Overall, the site achieved a 56.4% score for riparian integrity.

» The largest instream impacts were water quality modifications and flow, bed and channel
madifications. Overall, the site achieved a 72.0% score for instream integrity.

» The site obtained an |HIA rating of 64.2%, which indicates moderately modified (class C
conditions). The site, therefore, falls within the DEMC for the quaternary catchment.

» No further impacts on the habitat in the system should therefore take place and careful
planning of the attenuation of storm water from the proposed development will be

required.

The table below presents a summary of the results obtained from the application of the
IHAS Index to the sites. This index determines habitat suitability, with particular reference to
the requirements of aquatic macro-invertebrates. The results obtained from this assessment

will aid in defining the habital condition.
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Table 11: A summary of the results obtained from the application of the IHAS index to
the assessment sites.

SITE WV1 Wv2

IHAS score 64 71

IHAS Adjustment score - -

(illustrative purposes only)

McMillan, 1998 IHAS
description

Habitat diversity and structure Is
slightly below the levels regarded as
being adeguate for supporting a
diverse aguatic maero-invertebrate
community under the current low flow
conditions.

Habitat diversity and structure s
adequate for supporting a diverse
agquatic macre-invertebrate community
under the current low flow eonditions.

Stones habitat
characteristics

Areas of cobble are present both in
current in- a falr diversity of flow
conditions. The rocky habitai can be
regarded as being suitable for
supporting a diverse and sensitive

aquatic macro-invertebrate
community. Some stones out of
current are- alse present. Hochky

substrate is generally free of sediment
depesition however algal proliferation
affects the site significantly.

Area=s of cobble are present both in
current in a fair diversity of flow
conditions. The rocky habitat can be
regarded as being suitable for
supporting a diverse and sensitive
aquatic macro-invertebrate
community. Hocky substrate s
generally free of sediment deposition.

Vegetation habitat

There was an abundance of marginal
vegetation available which is sultable
for supporting a diversity of aguatic

There was a limited abundance
marginal vegetation was overhanging

characteristics g into the water at the time of
macro-invertebrates under the current
ik assessment.
flow cenditions.
There was extensive gravel, sand or
There: wars: fa araeel sand or mud mud depasits present In the area. The
Other habitat g : presence ol these biolopes will

characteristics

biotopes present at the site at the time
of the assessment.

improve the diversity of the aguatic
community significantly with =some
specialized taxa expected fo occur.

IHAS general stream
characteristics

A wide stream consisting of fast strong
flows at the time of assessment. The
water in the system was discoloured at
the time of assessment. Riparian
vegetalion is severely disturbed.
Bankside cover is good but bank
instability is evident.

A shallow, narrow stream consisting of
fast flowing glides at the time of
assessment. The water in the system
was clear at the time eof assessment.
Riparian vegeiation is dominated by
grasses with isolated small shrubs and
reeds. Bankside cover is inadeguaie
for supporting bank stability.

4.5 Aquatic Macro-invertebrates

The results of the aquatic macro-inveriebrate assessment according to the SASSS5 index are

summarised in the tables below. Table 11 indicates the results obtained at the sites per biotope

sampled. Table 12 summarises the findings of the SASS assessment based on the analyses of

the data for the sites, as wsll as interpretation of the data.
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Table 12: Biotope specific summary of the results obtained from the application of the SASS5
index to each site.

|[cRAVEL, sAND

[PARAMETER ISITE STONES VEGETATION [AND MUD TOTAL
%ASEE Score ] &1 2 15
Taxa W1 7 =) - =]
[ASPT 4 3.6 : 3.9
bAESE Score 13 g K a7
Taxa Wwv2a 5 o 1 10
[ASPT 4.9 3.6 1 3.7

Table 13: A summary of the results obtained from the application of the SASS5 and |IHAS
indices to the site.

Type of Result Wwv1 wWv2

s ; ; Stopes  in current,  marginal
tones in current and marginal .

Biotopes sampled vegetation jn and out of current,

vegeiation in and out of current.
gravel, sand and mud...

Sensitiye o MNone ocbserved MNene observed

present
Lepiophlibidae, Chlorolestidae; | | Leptophiibidae, Chiorolestidae,
Aeshnidae, Ferlidae, | Aeshnidae, Periidae,

Sensillve taxa Heplageniidae, . Psephnidae, | Heplageniidae. : Psephnidae,

absent Tricarythidae, Dixidae, Hydracarina, | Tricorythidae, Dixidae, Hydracarina,
Athericidae, Naucoridae, Alyidse; | Athericidae, Naucondsze, Alyidae;
Chioracyphidae Chlorocyphidae

Adjusted SASSS 57 59

scaore

FAESS .00 15.2% 16,1%

reflerence score

AEST WOl 58.2% 55,2%

reference score

Dickens and

Graham, 2001 " 3 ; o

* |

sASSS Class F (Cntically Modified) Class F (Critically Modified)

classitication

SRR AR Class EfF Class E/F

classlification

» The SASS data at both assessment sites indicates that the aguatic macre-invertebrate
communities in these sections of the Jukskel River and Modderfonteinspruit have
suffered a severe loss in integrity when compared to the reference score for a pristine
Highveld Aquatic Ecoregion stream.

» At present, the system can be considered as a Class F site according to both Dickens &
Graham, as well as the classification of Dallas (2007). The site, therefore, falls below the

DEMC for the guaternary catchment.
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¥* Further impacts on the system could lead to further degradation of the system and,
therefore, lead to further deviation from the DEMC for the catchment.

» Careful planning and mitigation will be required to limit further impacts on the system. In
this regard special mention is made of the need to attenuate runoff and to prevent

impacts on water quality in the sysiem.

4.6 The Fish Community

Table 14: A summary of the results obtained from the application of the FAll index to the site.

Type of Result WV1 Wz

Species presentand | None captured Tilapia sparmaniy 7

number of individuals 15-55 mm

obtained Gambusia alfinis 1
20 mm

Health and condition | Mot applicabls Mo impairment of fish  health
observed

Expected FAll score 117 117

Observed FAll score o 165

Relative FAll score 0% 14 1%

FAIll ¢lassification “Class F". Critically madified. | "Class F. Critically moditied.

(Kleynhans, 1999)

* The FAIll data at the WV site indicates that the fish community in this section of the
Julskei River has suffered a critical loss In integrity when compared to the expected
score for a stream in this catchment with the habitat characteristics of the area.

» The absence of fish in the Jukskei River and the low fish community diversity and
abundance In the Modderfonteinspruit system is indicative of long term impacts on the
systern, with special mention of impacts on water quality, flow meodification and
downstream migration barriers.

¥ With only a low diversity and abundance of fish in the area, the fish community of the
area is considered critically modified (Class F).

» Habitat and water quality in the system should be improved so that some more tolerant

fish species can again become established in the system.
4.7 Wetland Mammal Assessment

GDARD identified the following wetland mammal species, Aonyx capensis. Atilax paludinosus,
Chrysopalax villosus, Dasymys incomtus, Lutra maculicollis, ftomys angoniensis (Otomys

angeniensis), and Clomys irroratus, to be of concern. The habitat and food regquirements of
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these species are lisied in the following tables as well as whether or not they these

requirements were met at study site.

In addition to this site trapping using Sherman traps was undertaken. Two common small
mammal species were observed, namely the Multimammate Mouse mouse (Mastomys
natafensis or M. coucha) and the Swamp Musk Shrew (Crocidura mariquensis). The results of
the Sherman trapping at the site, showed that these two species are present in high
abundances, however, the species diversity at the site is considered low as no other species

were captured and no other signs of small mammals were observed.
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Atilax paludinosus

Table 15: Habitat and food requirements for Atilax paludinosus and the degree to which they are met on the proposed development site. This

Information was compiled using Apps (2000) and Cillie (2004).

Species Habitat requirem ents Habitat awailable on site Food requirements Food available on site Owerall

Afiax paludnosus [Water | Dense  vegetation near | Tree enceoachment close | Frogs, crabs, mice, fish, | Moderate to low Moderaie:  possibility af

{Marsh) mongoose| water, to the river could potentially | insects and  bird eggs species being found in the
Foragers from footpaths | provide habitat for this | Menly frogs and crabs vicinity of the study area.
and muddy banks Species;

4.7.2 Chrysopalax villosus

Table 16: Habitat and food requirements for Chrysopalax villosus and the degree to which they are met on the proposed development site.

This Infarmation was compiled using Apps (2000) and Cillle (2004).

Species Hahitat requirem ents Habitat available on site Food requirements Food available on site Owerall

GChrysopalax vilosus | Grassland with dry sandy | Riparian area is moderately | Inveriebrates,  especially | High Moderate  possibiify of
(Rough  haired golden | soils near marshes and | suitable for this species | giant  earthworms  and species being found in the
male) streants however the  existing | millipedes vicinity of the study area.

disturbances in the area will
limit the probability of this
species ocourting in the
area.

4.7.3 Dasymys incomtus

Table 17: Habltat and food requirements for Dasymys Incomius and the degree to which they are met on the proposed development sife.

This Information was compiied using Apps (2000) and Cilile (2004).

Species

Habitat requirements

Habitat available on site

Food requirements

Food available on site

Overall

Dasymys ncomius (Water
rat)

Swamps and wet areas
along rivers and streams

A small wet pond area was
observed on the site which
may  pravide  suitable
habitat

Btems and rpening seeds
of grass;

Reeds‘and other plants,
Insects

Figh

Moderate  possibility  of
being found in the vicindy of
the study area

23
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4.7.4 Lutra maculicollis

Table 18: Habilal and food requirements for Luira maculicollis and the degree to which they are met on the proposed development site. This

information was compiled using Apps (2000) and Cillie (2004)

Species

Habitat requirements

Habitat available on site

Food requirements

Food available on site

Ouerall

Lutra maculicollis (Spotted
Neck Ctter)

Fresh water only, generally
prefers deeper waler that
does not necessanly have
toflow ;

Nust have dense
vegetation  and  holes
available

There is a small pond
wetiand area mio which the
unnamed tributary of the
Jukskei River flows on the
site and dense vegetstion
was avallable in areas.

Primarily fish eater. 40%
fish; 40 % wcrab and 20%
frog

Low due to:impacts on the
fish community of ‘the
system.

Meduim possiility of being
encountered

4.7.5 Otomys angoniensis (Otomys angoniensis)

Table 12: Habitat and food requirements tor ltomys angoniensis and the degree to which they are met on the proposed development site.

This information was compiled using Apps (2000) and Cillle {2004).

Speties

Habitat requirements

Habitat available on site

Food requirements

Foeod available on site

Owerall

ltomys angomiensisl

Wet vleis/ swampy areas;

The wet pond area inio

Stems and rhizomes af

High

High posshility of being

Otomys angen jensis Grassland and bushveld | which the unnamed | grass and fine seeds; encourtered
(Angani Vlei Rat} next to nvers; tributary of the Jukskei | Owniasces
Requires dense cover for | River flows and dense
protection from prey vegetation and grassland
close to the nver could
potentially provide habiat
for this species
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4.7.6 Otomys irroratus

Table 20: Habitat and food requirements for Ofomys irroratus and the degree to which they are met on the proposed development site. This

information was compiled using Apps (2000) and Cillie (2004)

Species Habitat requirements Habitat available on site Food requirements Food available on site Ouerall

Otomys irroratus (Viei rat) Vleis and swampy areas; The wet pond area info | Stems and leaves of | Some food available. Moderate  probability  of
Grassland next to wet | which the unnamed | grasses and reeds; OCCUrrence
areas; tributary of the Jukskei | Forbsand seeds;

Found i wetter areas than
Otomys angonensis |
Wet soil and standing water

River flows and dense
vegeiation and grassland
close o the nver could
potertially provide some
habitat for this species.

Bark from pine trees;

4.7.7 Aonyx capensis

Table 21: Habitat and food requirements Tor Aonyx capensis and the degree to which they are met on the proposed development site. This
Information was complled using Apps (2000) and Clllle (2004).

Species Habitat requirem ents Habitat available on site Food requirements Food available on site Overall
Aonyx capensis [African | Fresh, unpolluted water, | The combination of fresh, | In freshwater. 5070 % | Low Sie not sutabie for
(Cape) clawless otier] preferably flowing; flowing; unpolluted water | crabs; 10-20 % frogs; 15% Species:

Gover of dense vegetation;
Reguire holes and rocks

was not observed at the
ste.

dragontly larvae, and 3-23

% fish
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4.8 Wetland Delineation

Upon the assessment of the area the various riparian vegetation components were assessed.
Dominant species were characterised as either wetland or terrestrial species. The wetland
species were then further categorised as temporary, seasonal and permanent zone species.

This characterisation is presented in the tables below with the terrestrial species identified on

the subject property.

[ Permanent Seasonal Temporary Terrestrial species
Arundu donax Eragrostis gummiflua Hyparrhenia tamba Hyparrhenia hirta
Typha capensis Imperata cylindrica Themeda friandra Themeda triandra
Cyperus sp. Hyparrhenia tamba Eragrostis gummiflua

» A 32 meter buffer around the riparian zones is deemed adequate to maintain the
Present Ecological State (PES) and to protect it from the effects of the proposed
development, provided that the impact minimisation measures presented in the section
below are adhered to.

¥ There is a fair diversity of terrestrial as well as wetland vegetation within the study area.
It is therefore essential that the minimum riparian buffer advocated be implemented at
these sites in order to allow for the conservation of riparian and wetland habitats, which
are generally, considered as sensitive habitats with higher levels of bicdiversity.

¥ Vegetation transformation was encountered close o the river sysiems but vegetation
was still useful with the identification of the temporary zones and used as primary
indicator.

» Mottling and gleying of soils were observed. This aided with identifying areas with
wetland characteristics where there was uncertainty on the location of the boundary of

temporary wetland zone based on the vegetation characteristics,
Wetland and riparian zone delineation
The Figure below serves to conceptually present the location of the riparian zone boundaries on

the property as well as the 32 meter buffer zone. During construction and rehabilitation, the

allocated buffer zones should remain as open space.
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SUBJECT PROPERTY
DEPICTING LOCATION OF
RIPARIAN ZONE

u Subject property

u Riparian zone

32m Buffer

Scientific Aguatic Services CC
CK Beg No 200507984573
Vat Reg. No, 4020235273

347 Highland Ad &ﬂ

Kansirgion

apo4

Tel 011816 78G3

Fax:011 6154106

E-mail: edmin@sasepvironmenial.cozs

Flgure 8: Rlparian zone location with regards 1o the proposed development.
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5. SYNTHESIS AND CONCLUSION

Physico-Chemical Water Quality

¥* General water quality at WV1 can be considered to be severely impaired,

¥ Limited amounts of dissolved salts are present in the system, however, eutrification is
evident.

» The pH is slightly alkaline and no impact on the aquatic community due fo altered pH
canditions is deemed likely.

* Dissolved oxygen levels are extremely low. This will prevent many of the aquatic
community members from colonising the area.
Temperature can be regarded as normal for the time of year and time of assessment.
The poor water quality at this site is most likely due to the introduction of urban runoff
into the system further up in the catchment as well as sewage entering the system.
General water quality at WV2 can be considered significantly impaired.
A significant increase in the dissolved salt concentration from natural conditions is
evident.

» The pH Is slightly alkaline and this will impact on the diversity and abundance of the
aquatic communities present.

» Some impact on dissolved oxygen levels is likely and is most likely because of the
introduction of urban runoff Into the system further up in the catchment. This is likely
to affect more sensitive aquatic community members.

» Temperaiure can be regarded as normal for the time of year and time of assessment.

Riparian Vegetation Index (RVI)

The RVI score far the Mnddarfdnteinsprult was found to be 8.88 (out of a possible 20), a
value which falls within the boundary of a class E/D (Largely modified) stream. RVI score for
the Jukskei River was 7.55 (out of a possible 20); class E (Exiensive loss of the natural
habitat). The reason for these sites receiving these low values comes mostly from the low
abundance of indigenous riparian species and the impacis on the stream by erosion, with
special mention of earth moving projects close to the Jukskef River. The calculation and

results for the RVI are presented in Appendix 1.
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Habitat Assessment

There are several fairly large impacts on the habitat at the WV1 site.

Instream impacts Included large impacts from water quality, flow, bed and channel
modifications and also solid waste disposal. Overall, the site achieved a 75.1% score
for instream integrity.

» The largest riparian zone impacts were bank erosion and channel modifications,
coupled with indigenous vegetation removal and exotic vegetation encroachment.
Less significant impacts from flow modifications were observed.

Overall, the site achleved a 53.2% score for riparian integrity.

The site obtained an IHIA rating of 64.2%, which Indicates moderately modified
(class C conditions). The site, therefore, falls within the DEMC for the gquaternary
catchment.

» No further impacts on the habitat in the system should take place and actions should
be taken to avoid any further degradation. In this regard special mention is made of
the need to attenuate storm water runoff from the proposed development.

» From the results of the application of the IHIA to the WV2 site, it is evident that there
are several fairly large impacts on the riparian habitat of the area, with bed, flow and
channel and bank erosion. Lesser impacts include indigenous vegetation removal
and channel modifications. Overall, the site achieved a 56.4% score for riparian
integrity.

» The largest instream impacits were water quality modifications and fiow, bed and
channel moditications. Overall, the site achieved a 72.0% score for instream integrity.

» The site obtained an IHIA rating of 64.2%, which indicates moderately modified
{class C conditions). The siie, therefore. falls within the DEMC for the quaternary
catchment.

» No further impacts on the habitat in the system should therefore take place and
careful planning of the attenuation of storm water from the proposed development will
be required.

Aquatic Macro-invertebrates

» The SASS data ai both assessment sites indicates that the aquatic macro-
invertebrate communities in these sections of the Jukskel River and
Medderfonteinspruit have suffered a severe loss In integrity when compared to the

reference score for a pristine Highveld Aquatic Ecoregion stream.
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* Al present, the system can be considered as a Class F site according to both
Dickens & Graham, as well as the classification of Dallas (2007). The site, therefore,
falls below the DEMC for the quaternary catchment.

» Further impacts on the system could lead to further degradation of the system and,
therefore, lead to further deviation from the DEMC for the catchment.

» Careful planning and mitigation will be required to limit further impacts on the system.
In this regard special mention is made of the need to attenuate runoff and to prevent

impacis on water quality in the system.

The Fish Community

# The FAIll data at the WV site indicates that the fish community in this section of the
Julskei River has suffered a critical loss in integrity when compared to the expected
score for a stream in this catchment with the habitat characteristics of the area.

» The absence of fish in the Jukskei River and the low fish community diversity and
abundance in the Modderfonteinspruit system Is indicative of long term impacts on
the system, with special mention of impacts on water quality, flow modification and
downstream migration barriers.

* With only a low diversity and abundance of fish in the area, the fish community of the
area is considered critically modified (Class F).

» Habitat and water quality in the system should be improved so that some more

tolerant fish species can again become established n the system.

Wetland Mammal Assessment

¥ Two common small mammal species were cbserved, namely the Muiti-mammate
Mouse (Mastomys natalensis or M. coucha) and the Swamp Musk Shrew (Crocidura
mariquensis).

» The results of the Sherman trapping at the site, showed that these two species are
present in high abundances, however, the species diversity ai the site is considered
low as no other species were captured and no other signs of small mammals were

observed.

Wetland Delineation

* A 32 meter buffer around the riparian zones is deemed adequate to maintain the

Present Ecological State (PES) and to protect it from the effects of the proposed
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development provided that the impact minimisation measures presented n the
section below are adhered to.

¥ There |s a fair diversity of terrestrial as well as wetland vegetation within the study
area. It is therefore essential that the minimum riparian buffer advocated be
implemented at these sites in order to allow for the conservation of riparian and
wetland habitats, which are generally, considered as sensitive habitats with higher
levels of biodiversity.

* Vegetation transformation was encountered close to the river systems but vedeiation
was still useful with the identification of the temporary zones and used as primary
indicator.

» Mottling and gleying of soils were observed. This aided with identifying areas with
wetland characteristics where there was uncertainty on the location of the boundary

of temporary wetland zone based on the vegetation characteristics.

6. DESIGN AND IMPACT MINIMISATION

From the above assessment, some guidelines for the proposed development design are
proposed, The design should ensure that the following criteria are met to ensure the ongoing
functioning of the various zones of the riparian features in the vicinity of the proposed

development:

> These aquatic resources are situaied in a highly urbanised area and it is likely that
flows have already been severely affected due to channel and bed modifications and
as well as by large amounts of urban runoff. It is considered essential that runoff from
the proposed development be well atienuated to prevent additional impacts from
ergsion dueg to urban runoff in the caichment. This is necessary to ensure the
ongoing viability of the aquatic communities within and downstream of the proposed
development.

» Adequate stormwater management must be incorporated into the design of the
proposed development in order to prevent erosion and the associated sedimentation
of the riparian zones.

=  Sheet runoff from paved surfaces and access roads needs to be curtailed.

*  Runoff from paved surfaces should be slowed down by the strategic
placement of berms.

*  The buffer zones should be left undisturbed to allow the climax terrestrial

vegetation community to establish in these areas.
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* As much vegeiation growth as possible should be promoted within the
proposed development area in order to protect soils and to reduce the
percentage of the surface area which is paved. In this regard special
mention s made of the need to use Indigenous vegetation species as the
tirst choice during landscaping.

»  Any discharge of runoff into the river system must be done in such a way as
to prevent erosion, In this regard special mention is made of the use of
energy dissipating structures in siorm water discharge. Consideration to the
use of attenuation facilities must also be given.

» Crossings (if any) must ensure that the creation of turbulent flow in the system is
minimised, in order to prevent downstream erosion. No support pillars should be
constructed within the active channel of any of the drainage features on the subject
property.

» The duration of impacts on the stream should be minimised as far as possible by
ensuring that the duration of time in which flow alteration and sedimentation will take
place is minimised.

» All areas affected by construction should be rehabilitated upon completion of the
construction phase of the development. Areas should be reseeded with indigenous
grasses as required.

» During the construction phase. no vehicles should be allowed to indiscriminately
drive through any riparian areas.

¥ During construction no dumping of waste and no stockpiling of materials within the
riparian areas as well as associated buffer zones should take place.

¥ No fires should be permitted near the construction area.
it any spills occur, they should be immediately cleaned up.

All alien vegetation in the riparian zone should be removed upon completion of
construction.

¥# The allocated 32 meter buffer around riparian zones should be maintained as private
or public open space.

* It must be insured that connectivity of the river upstream and downstream of the

proposed development are maintained.

The points below serve to summarise the measures deemed necessary in order to ensure
protection of the riparian and aquatic resources and to ensure environmental protection
during the operational phase of the proposed development.

» Any areas where bank fallure is observed, due to the sifects of any crossings, should

be immediately repaired by reducing the gradient of the banks to a 1:3 slope.
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» Bank vegetation cover should be monitored to ensure that sufficient vegetation is
present to bind the bankside soils and prevent further bankside erosion.
» Allen vegstation control along the wetland and riparian features needs to be

controlled for the life of the proposed development.
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RIPARIAN VEGETATION INDEX
(RVI)
A. Site detalls
River: Modderfoniein Date: 26/01/2010
Site No: 1 Assessors: M vd Haar
Site Name: Waterfall Vallsy
Location (GPS): S26702°40.16" Elevation: |&0Bmamsl
E2B706'52.85"
B. Riparian vegetation index
detalls
RVI score galculation
The BAVI farmula is:
RAVI=[(EVC) + (5] x PCIRS)
+ (RIAS]
EVC = Extent of vegetation
Where: cover
51 = Structural intactness
PCIRS = Percentage cover of
indigenous riparian species
RIAS = Recruitment of
indigenous riparian species
Riparian Vegeiation Index
Details: RViScore 8.88
PCIRS
EVC Score B Score -0.2
S| S5core 0.6 RIRS Score 3
C.RVI Score, assessment class and its description
Assessment
RVI Score Class Description
19 to 20 A Unmodified conditions, natural staie
17 to 18 B Largely natural with few modifications
13 to 16 C Moderately modified
9ip 12 D Largely modified
S5to8 E Extensive loss of the natural habitat
Critical level of modifications, almosi a compleie loss
0fod F of natural habitat

D. Riparian ecosysiem state variables

Channel type

Width of poiential riparian zone
Subsirate

Disturbances

Single

LHBE =ca 5m; AHB =eca. 2m

10% soil, 45% rocky, 15% sand, 25%bedrock.5%silt

Erosion/ Sedimentalion

Vegetation invasive (exotic)

Construction of bridoes

Mowing of riparian zone
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Surrounding land use Residential development, roads and park.
Gominant cover ;Lgﬁmximateiy: grass 50%; treesishrubs 30%; reeds
Indigenous species richness Low Diversity

Exotic species richness Low diversity; High abundapce

Evidence of riparian ecosystem
functioning:

Low to medium; signs of extensive erosion and

Channel bank stability collapse

Low, limited riparian zone has low potential of flood

Flood attenuation potential
attenuation.

Filteri tential t iif
hering; sapente (eles gualy) Low te Medium; Large number of reeds.

Low availability of habitat: High levels of exatic
invasion, manicuring and mowing of riparian zone
means thal habitat avallability is greatly Impacted
upaon.

Habitat provision

RVISCORE CALCULATIONS
The BVI farmula is:
| BYI=[(EVC) + (S| x PCIRS) + (RIRS)]
Where: EVC = Extent of vegelation cover
51 = Structural intactness
PCIRS = Perceniage cover of indigenous riparian species
RIRS = Recruitment of indigenous riparian species
The final scere s out of 20 [comparable 1o the six Ecological Reserve Assessment Classes)

EVC
EVC: determined by calculating the mean score of the EVC1 and EVCZ2, by two alternative methods:

EVC1 - Combined vegetation cover score oul of 10 for the LHE, RHE & islands (if present)
Perceniage vegetation cever (all vegetation)

Percentage 51- 76-
score 0% 1-5% 6-25% 26-50% 79% 100%
EVC score 0 2 4 B B 10 8

EVC2 - Total site disturbance score (out of 10) Natural vs disturbed

% sCOre Disturbed Matural

EVC score 0 2 4 6 g 10 4

EVC Score {out of 10) =
[[EVC1 + EVG2)2]

=1

Si Is determined with reference to the following scaring table of vegetation distribution for Preseni
State V8 Perceived Reference State

Perceived refarence siate vs present state

39



SAS Aquatic PES and Weifand Delineation January 2010

Continuous | Clumped Scatiered Sparse Trees 2
Continuous 3 2 1 0 Shrubs 2
Clumped 2 3 2 | Reeds 2
Scatiered 1 2 3 2 Sedges 2
Sparse 0 1 2 3 Grasses A
Bare ground 0
Sl Score (out of 1) = [((S1 + 512 + 513 +
Si4 + 515+ 516) /6) * 0.33] 0.60

PCIRS

Perceniage cover ol Indigenous ripanan species (FCIAS): Seoring system for the cover of exctic
species, terrestrial species & reeds

Cover score 0 VL L M H VH
PCIRS sub- o 1 5 4 A 5
score

If noindigenous ripanan-spp are present at the site, the PCIRS (min) =0

Exotic species

Terrestrial species
Reeds 4
PCIAS score {out of 5) = [[EVC/2) - ((exotics x 0.7) + (terrestrial ¥ 0.1) + [reeds x 0.2)]] 0.2

RIRS

Hecruitment of indigenous ripanan species (RIRS), the recruitment of pesitive significance and
importance at a site is that of indigenous nparian species, particularly the dominant species
present (by biomass)

Exter_:t of 0 VL L M N .
regruiiment

RIRS sgaore ] 1 2 3 4 5

RIRS VALUE a
RIPARIAN VEGETATION

INDEX SCORE 8.88 CLASS -
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RIPARIAN VEGETATION
INDEX (RVI)

A. Site detalls
River: Jukskei River Date: 26/01/2010
Site No: 2 Assessors: | N vd Haar
Site Name: Waterall Valley
Location (GPS): S26°02'40.16" Elevation: 1472
E28°06'52.895"
B. Riparlan vegetation index
detalls
BVI score calculation
The BV formula is:
BV =[(EVC) + {51 x PCIRS)
Whera: EVC = Extent of vegetation cover
S| = Structural intactness
PCIRS = Percentage cover of
indigenous riparian species
RIRS = Recruitment of
indigenous riparian species
Riparian Vegetation Index
Details: RVI| Score 7.55
PCIRS
EVC Score 5 Score 1
RIRS
Sl Score 0.55 Score 2
C. RVI Score, assessment class and its description
Assessment
RVI Scaore Class Description
19 to 20 A Unmedified conditions, natural state
17te 18 B Largely natural with few medifications
13to 16 c Moderately modified
Stp 12 D Largely modified
S5in 8 E Extensive loss of the natural habitat
Cntical level of modifications, almost a complete
0 to 4 F loss of natural habitat

D. Riparian ecosystem state variables

Channel type

Widih of potential riparian zone

Substrate

Singls

LHB =¢ca. 10m; AHB =¢a. 10m

15% soil, 5% rocky, 70% sand. 10% silt
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Disturbances

Surrounding land use

Dominant cover

Indigenous species richness

Exotic species richness

Evidence of riparian ecosystem
functioning:

Channel bank stability
Flood attenuation petential

Filtering potential (water quality)

Habitat provision

AVISCORE CALCULATIONS
The BVI formuta
is:

Erosion/ Sedimentation

Vegetation invasive {exolic)

Earth moving activities

Residential development, roads and veld.

Approximately: grass 50%; trees/shrubs 30%; reeds
20%

Low-Medium Diversity

Low diversity; medium-high abundance

Low to Medium; extensive erosion and bank
collapse in some sections.

Medium; the presence of reeds and larger riparian
banks would help attenuate flooding

Medium: reed beds have a filtering potential

Law availability of habitat: High levels of exotic
invasion, manicuring and earth moving activity
within the riparian zone means that habitat
availability is greatly impacied upon.

| BVI=[{EVC) + (S| x PCIBS) + (RIAS)]

Where: EVC = Extent of vegetation cover
51 ='Structural infactness
PCIRS = Perceniage cover of indigenous riparian species
RIRS = Recruitment of indigenous riparian species
The final seore is-out of 20 (comparable to the six Ecological Reserve Assessment Classes)

EVC

EVC: determined by caloculating the mean score of the EVC1 and EVC2. by two alternative

methods:

EVC1 - Combined vegetation cover score out of 10 for the LHB. RHB & islands (if

present)

Percantage vegetation cover (all vegetation)

Percantaga 51- 76-

scare 0% 1-5% 6-25% 26-50% 5% 100%

EVC score 0 2 4 6 8 10 B
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EVC2 - Total site disturbance score (out of 10} Natural vs disturbed

% 5oore

Disturbed | MNatural

EVC score 0 2

4

B

10

EVC Score (outof 10) =
[(EVC1 + EVC2)/2]

Sl

5| is determined with reference to the following scorning table of vegetation distribution for

Present State VS Perceived Reference Siate

Perceived reference staie vs preseni sfate

Cuontinuou

5 Clumped Scattered Sparse
Confinuous 2 2 1 o
Clumped 2 3 2 1
Scattered 3 = 4 2
Sparse 0 1 2 3

S| Scorejoutof 1) =[{{SI1 + 512 +513 +

Sl4 + 515 + 518) /8) * 0.33]

PCIRS

Trees
Shrub
8
Reeds

Sedoe
5

Grass
es

Bare ground

0.55

Percentage cover of indigenous ripanan species (PCIRS): Scoring system for the cover of exotic

species, terrestrial species & reeds

Cover score 0 VL L M H WH
PCIRS sub- " . " " . "
sgore

If no indigenous riparian spp are present at the site, the PCIRS (min) = 0

Exotic spacies
Terrestrial species
Reeds

PCIRS score (out af 5) = [[EVC/2) - ((exotics x 0.7) + (terrastrial x 0.1) + (reeds x 0.2]]]

RIRS

 Jhd |

Recruitment of indigencous ripanan species (RIAE), the recruitment of positive significance and
importance at a site 5 that of indigenous riparian species, particulariy the dominant species

present (by biomass)
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sRaLol o | WL M VH

recruitment

HIRS scoie 0 1 3 5

RIRS VALUE 2

RIPARIAN VEGETATION

INDEX SCORE 79 Gl -
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AWER HEALTH PROGRAMME - 5A5S 5 BCORE 5§

[DATE: danuary 2010 IT;\\.XDN S VG| GEM VG | GSEM | TOT IinN B J VG| GSM | TOT
GRID REFERENCE PORIFERA 5 DIPTERA:
5 [COELENTERATA 1 & 1
E: [TURBELLARIA 3 3 < ¥
GITE GOOEWW AMMELIDA: [ Cerstopogondas 5] B A B
AIVER: Juksksi CHigocheata I IE] A B IE:ru:onar-udaE 2| Bl B C
5TE DESCRIFTION: Upper Lzeches 31A 1 oy Culicidas* 1
WEATHER CONDITIOM: oool clsar [CRUSTACEA: 3 10
[TEMP: Amphipod=s 13 3 [
Fh. 7.58 Potsmorauhdss* 3 L d
O3 2mgA Aiyiias B B 1
Cond: 45 0m5/m Falasmonidas 1.0 ]
HYDRACARINA B Cord=lidzs B 5| B B C
SIC:- = TIME: minules [PLECOPTERA: izlidas [5 |
5000; 0 Motaremaund s 14 [TRICHOPTERA ]
EEDROCK: IF‘arIldse 12 Dipseudopsidae 10 5
AOUATIC VEG: DOOM 5P |EPHEMEROFTEH& Ecnomidas B
M VEGIC:x DOMSP: Bashidis | 5p 4 B B [Hydropsychidas 1 =p 4 B
M YEG DOC: x DOMSP: Baslidae 250 EJC [ ropsychidae 2 = [} A ] 3
GRAVEL! Bastidie =2 5p 12 ¥2 3
SAND Cas [ il 3
MLIO:3 E; 15 ¥2 3 B B
HAND FICKINGVISLUAL OBS:Yes [Haptagani 13 B arbidas 3
FLOW: Medium = i E] CASED CADDIS: N7 hiaridae® <]
JTURBIDITY: Law !11_L 75 arbarochinonidas SWE [ 13 Vipardas" 51 ]
RIPARIAN LAND USE: [Polymiarcydas T CElamoceraldas 51 T IFEEEE%DA
(Fioeops o maliae [ II: CosooomandEe Se {5} 5
[Teloganoddas W0 T2 Aydropiidas 3 T
[Trcoryihidas T Fydrsalongmas WG 1] B
[ODONATA: Lepidosiomatdas [ =
|OISTURBANGE IN RIVER: [Caopierygdas 51 1 i1 [ectocendas [ T ]
(Chiorocynhidas 1] Fetothrincidas 5WE 11 4] ib ]
[Chicioestdas ] FiEnioEe 0
Cosnagriondae 3 Fxsl Coslomalles SW0 £
[Cestdes ] [COLEGPTERA: Litter. Fosm, Oudour
SIGNS OF POLLUTION: [FEycremias [ [hiEcdae ] COMMENTS
[Poloneundas B EECH ] * = sirtbrasthers
[Zygoplers juvs [ TN ] C = Boulh Westem Caps
eshndas B Halodas B |7 = Tropical
Corduidas B Aelodidas 2 §5 T = Sub-tropical
OTHER OBBERVATIONS: Linm pridas B Hydraenidse” ] JE =5ione & rock
Cheluliiae El Aydrepnlides ] VG = all vegetation
TERA: Crmnichid 28 iy GSM-= gravel, sand & mud
[Fialdas 12 Feephenias ™ =1, A=F-10. H=10-100, S=1 00-1000. D==1000
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AWER HEALTH PROGRAMME - 5A5S 5 BCORE 5§

=4
Li=1. A=2:10,; B=10-100, C=100-1000, D=x1000

[DATE; January 2010 IT;\'LKDN S VG| GEM VG | GSEM | TOT IinN B J VG| GSM | TOT
GRID REFERENCE PORIFERA 5 DIPTERA:
5 [COELENTERATA 1 & A A 1
E: [TURBELLARIA 3 3 A A < ¥
GITE GODE-WY2 ANNELIDA: B Cerstopogondas 5
AIVER! Modderonizin CHigocheata ] B IE:ru:onar-udaE 2 B B
STE DESCRIPTION: Representativs Lzeches 3 T Culicdas* 1 A A
WEATHER CONDITIOM: Cold, rasty [CRUSTACEA: 3 10
[TEMP: Amphipod=s 13 3 [
FPotamonaubdss* 3 L d
Abyidas B B 1
Falasmonidas 1.0 ]
HYDRACARINA B Cord=lidzs B 5] A B B
SIC:- = TIME: minules [PLECOPTERA: izlidas [5 |
5000; 0 Motaremaund s 14 [TRICHOPTERA ]
EEDROCK: IF‘arIldse 12 Dipseudopsidae 10 5
AOUATIC VEG: DOOM 5P |EPHEMEROFTEH& Ecnomidas B
MVEGIC:n DOOMSP Bashidis | 5p 414 A B [Hydropsychidas 1 =p 4 A B
M YEG DOC: x DOMSP: Baslidae 250 B ] 8 ropsychidae 2 = [} 3
(GRAVEL:! x Bastidie =2 5p 12 12 3
SAND- x Cas [ il 3
LI % E; E 15 ¥2 3
HAND FICKINGVISLUAL OBS:Yes Haptaganiidse 13 B 3
FLOW: Low L;ﬁm B T 3
|TURBIDITY Law (Higansuridae 12 13 8
RIPARIAN LAND USE: [Polymiarcydas T [
[Frosopenmenize 1] i1 ]
[Teloganoddas W0 T2 Aydropiidas 3 T
[Trcoryihidas T Fydrsalongmas WG 1] B
[ODONATA: Lepidosiomatdas [ 1] A
|OISTURBANGE IN RIVER: [Caopierygdas 51 1 i1 [ectocendas [ k] ] {1
Chrocyhidas 0 Pehobnodas SWE 1] EX 3.;' E| I
[Chicioestdas ] FiEnioEe 0
Cosnagriondae 3 A A Fxsl Coslomalles SW0 £
[Cestdes ] [COLEGPTERA:
SIGNS OF POLLUTION: [FEycremias [ [hiEcdae ]
[Poloneundas B EECH ]
[Zygoplers juvs [ TN ] 1 A [ = sirbresthers
eshndas B Halodas = South Westem Cape
Corduidas B Aelodidas 12 T =Tropical
(OTHER OBSERVATIONS: Goampridas B Hydraeniias" B JET = Sub-tropical
Cheluliiae El Aydrepnlides ] |5 =Sione & rock
TERA: Crmnichid 28 iy VG = =il vegataiion
[Fraldas 12 Feeghenias il vl zand & mud
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in stream Habitat Integrity

Weights 14 |13 |13 |13 |14 |10 |9 |8 B
5|55 7
3 |§ |2 g2
g2 |8 42 g |3 % |8
b = = L — c =
2183 |5 |5 |8 @ 48 |8
m ed o|% = =
- E E C3 = -g L2490 @ @
k] c2s [Blsds = | &
0 E E B35 |5 2d2|34d8 @
REACH = | @ Of= |E |WHw |[nwd ~ O
w1 o 18 (16 |16 [16 | O 0 ¥ 12 | 75.1 | C Moderately modified
wv2 o |18 W& 1s [18 |o [o o |8 |72.0 |C Moderately modified
| Mane | Smal | Moderais | Lag= |
Riparian Zone Habitat Integrity
Weights 13 |12 |14 |12 |13 |11 |12 |13
e &
o |9 =
f = | B ﬁ O =
| §S(EIE2| 4 || |2
sl 28|28 3|95 |s|8 |E
= s | T EIEJC |8 | 7
i el 2 | & cH & -
$I3i5 |5 (3|31 |5([8 |8
REACH >laqm = |L |Of= | E |+ o
W1 May o |18 |16 |8 |0 |53.2 | D Largely medified
wvz2 0 18 (5] 0 56.4 | D Largely modified
= B [ == R E—
REACH INSTREAM | RIPARIAN IHI CLASS
HABITAT ZONE SCORE
Wv1 75.1 53.2 64 .2 C Moderately modified
wv2 72.0 56.4 642 G Moderately modified
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EXECUTIVE SUMMARY

This report fulfils the requirements for the Level 2 (scoping) phase of a Herltage Impact Assessment
(HIA) as provided for In the National Heritage Resources Act (Act 25 of 1989), In this case, a

* Heritage scoping study was conducled as part of the broader Enviranmental Scoping Report.

The aim of the scoping investigation was to analyse herilage issues and how to manage them within
the context of the proposed development. The objectives were to assess heritage significance
(involving site Inspections and basic desktop and archival research), to identify the need for further
detailed inputs by heritage specialists, to review the general compatibility of the development
proposals with heritage policy and to assess the accepiability of the proposed development from a
heritage perspective. The resull of this investigation is a herllage scoping report.

The previous scoping report submitied by Cultmatrix cafled for the preservation of all buildings on the
farmstead. Through meetings with the developers and successive interaction it was agreed lo modify
these recommendations to provide for the preservation of the most significant bivildings, the demalitian
of the remaining buildings and adaplations fo the layout of the development affecting the farmstead to
provide for the preservation of significant landscape patiarns.

Based on what was found and its evaluation, it s recommended that the proposed development can
continue In the area, on condition of acceptance of the following recommendations:

= Acknowledging inputs through forthcoming public participation process (also for identifying any
Intzngible heritage values);

ldentifying and documenting intangible heritage values;
Documentation of heritage sites that merit conservation and incorporation into the design and
layout of the proposed development (plans, photos, site plans, additional background research);
Documentation of heritage sites that can be demalished:
The above plus the scoping repert to be submitted as a full HIA report 1o SAHRA for autherisation
purposes;

= Relocation of the cemetery;

Compilation of Conservation Management Plan to enable rehabllitation, adaptation and new used
of consarved herilage resources,

Heritage sites thal merit consenation and Incorpo
development are the following (refer to Flaure 8);

ion Into_the lavoul and desian of the proposed

» The following bulidings of the old Waterval fanmstead, which has high heritage significance due lo
its association with the Mia family and the Waterval lslamic Institute; original cottage (building 1a),
reservoir tower (1d), girls' compound (63), original cowshed (4a) and two store buildings (5a and
5di),

s Alink between the old Waterval farmstead and the Jukskei River as a green zone;

« Significant elements of the historic Irrigation system (fumows, dams, welrs), which has created
artifivial ecosystems thal are habilat to various animal and plant species:

+ Old roads and res lanes, which give structure 1o the landscape and are visible landmarks;

* Theraplds in the Jukskei River that gave the farm its name.
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Heritags sites that can possibly not be incorporated inte the: lavout of the propased developmenl and
hence must be relocaled are:

= Alarge cemstery near the north-western corner of the development area

Heritage sites that have |low conservation value and ean be removed afler documeniation where
appropriate are:

Remaining buildings on the farmstead;
Ruins of cottages (the area east of the N 1);
All ather ruins and foundations:

The old sewage treatment plant.

R CDEJONG
Principal Member: Cultmatrix cc
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PART 1: REPORT ON PROJECT EXECUTION

The structure of this report s based an:

= SOUTH AFRICAN HERITAGE RESOURCES AGENCY, Herltage Impact
Assessment: Notification to SAHRA of intent to develop {form)

« DEPARTMENT OF ENVIRONMENTAL AFFAIRS AND DEVELOPMENT PLANNING,
FROVIMCIAL GOVERNMENT OF THE WESTERN CAPE, 2005, Guideline for
involving heritage specialists in ElA processes (document)

= DEPARTMENT OF ENVIRONMENT AFFAIRS AND TOURISM, Integrated
Environmental Management Guidelines

= Best-practice HIA reports submitted by Cultmatrix and other heritage consultants

1.1 Background

1.1.7 Ganeral

The broader study entails the required environmental scoping and impact sssessment investigations
for the development of the Northern Golf Courses Project, located an portions of the historic farm
Waterval 5 IR (also known as Mia's Farm, named after the Mia family who are its co-owners and also

users) In the Midrand area. Annexure 2 contains meps indicating the location of the proposed
development.

This Is an area with a long history of human use and occupation, initated by Stone and Iron Age
commurities and culminating in permanent colonial setilement in the 1840s. It includes a range of
heritage resources as defined in the National Heritage Resources Act {Act 25 of 1999}

= Places, buildings and structures and equipment of cultural significance;

* Places to which oral tradifions are atiached or that are associated with living heritage
{ceremonias, festivals, economic use elo);

Historical setilements and townscapes;

Landscapes and natural features of cullural significance;

Geological sites of scientific or cultural importance:

Graves and burial grounds;

Sites related to the history of labour,

This project entails the development of a golf estate with two private golf Gourses (on fand west of the
N 1} and a public galf course {on land east of the N 1),

Another part of the development of Miz's farm is commercial and retail facilities, which is apparently
dealt with through a separate ElA process.

The proposed Gautrain will run through the Mia's farmland east of the N 1, and the route for this
project has already been through the E|A process.

Strategic Enviranmental Focus (SEF) appointed Cultmatrix co as an independent heritage consultant
io conduct a sirategic assessment (heritage scoping) of places, Bulldings, objects and structures of

cultural significance found within the boundaries of the area thal is to be impacted upan by the
developmeri.

1.1.2 Terms of reference and approach

The investigation consisted of conducting a Level 2 Investigation of the site In accordance with the
requirements of Section 38(3) of lhe National Heritage Resources Act (Act 25 of 1999).

The aim of the investigation is to identify, verify and analyze herfiage issues and to recommend how to
manage them within the context of the proposed deyelopment,

The abjectives of tha investinatinn wera:
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Identifying heritage places, objects, bulldings, structures stc

Analysing these;

Assessing broad cullural significance of dentified sites, places, buildings, structuras, objects
etc involving site

Surveying and mapping of significance/sensitivity issues and opportunities/constraints |ssues;

Reviewing of the general compatibility of the proposed development with heritage policy
plamming frameworks;

* Undertaking a preliminary assessment of the acceptabilily of the propesed development from
a heritage perspeclive;

= fdentifying the need for alternatives if necessary;

Recommending initial management measures to conserve significant heritage elements.

FIGURE 1: Portion of 2628 AA 1:50 000 map (Johannesburg) indicating boundaries (datted
lines) of proposed Northern Golf Courses development site
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A heritage scoping investigalion ls comparable to a strategic ervironmental assessiment {SEA) in
respect of the following:

Itis pro-active and informs the Northern Golf Coursés dévelopment:

Il assesses the effecl of existing herifage elements on development opportunities and
constraints;

Itrelates to broad areas,
It enables the development of a framework against which positive and negative impacts on
heritage elements can be measured;

« |tfocuses on maintaining a chosen level of conserving the heritage qualities of the area:

« |t has a wide perspective and includes z low level of detail;

It forms a basis for ceriain specialist investigations such as architecture and archaeology in
the case of the Northern Golf Courses Project.

ElA focuses on the positive and negative impacts of a specific development project once it has been
formulatet. The role of SEA, however, is to allow for the decision maker lo proactively determine the
most suitable development type for a particular area, before development proposals are formulated,

1.1.3 Definitions and assumptions
The following aspects have a direct bearing on the investigation and the resulling report:

X Cultural (heritage) resources are all non-physical and physical human-made CCCUMTENGES, as
well a8 natural ceourrences that are associaled with human activity. These include all sites,

siructures and arlefacts of imporance, elther individually or in groups, In the history,
architecture and archaeology of human (cultural) development.

% The significance of the sites and artefacts is determined by means of their historical, sackl,
aesthetic, technological and sclentific value In relation o their unigueness, condition of
preservation and research potential, It must be kept in mind that the varous aspects are not

mutually exclusive, and that the evaluation of any site |s done with reference to any namher of
these.

x Although the focus of the scoping investigation was on the Norlhern Golf Courses
development sites, Cultmatrix cc also looked at the adjacent areas. Experience with physical

developments has shown that there are normally “spill-over' effects on adjacent areas offen
with nepative impacts, which also need to be assessed.

1.1.4 Limitations

The investigation has been influenced by the following factors related to time scales of the overall EIA:

= Avallability and reliability of baseline information about the affected area;

*  Unpredictability of burled archaeologlcallpalaaontological remains (absence of avidence does
ot mean evidence of absence);

»  Difficulty In establishing nature and degree of significance of intangible heritage values, which
will arly be accessed through the public participation phases:

+ Degree of contentiousness of the project from a heritage perspective and the need far
targeted consultation as part of the broader EIA process.

1.2 Legal context

This study constitules a Leval 2 heritaga scoping report as parl of the envirenmental impact
assessment required by SAHRA (and GDACE) for authorising the development of the Morthern Golf
Courses on Mia's Farm. In terms of Section 38 (1) of the National Heritage Resources Act (NHRA)
(Act 25 of 1999), a heritage impact assessment s requited by the respansible heritage resources
agency, which, in this case, is the SAHRA provincial office in Johannesburg.

The purpose of this report is o alert the developer/contractor, SEF and interested and affected parties
at the earliest pessible stage about existing and potential herilage resources that may be affectad by
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the proposed development, and to recommend mitigatory measures-almed at reducing any polentially
negative impacis on these herltage resources.

The heritage scoping report can form the basis of & full HIA investigation. This scoping report should
be made available for public comments. A final report, based on the scoping report and the results of

the public participation process, must be submitted to SAHRA's Gauteng office for consideration and
authorisation in terms of Section 38(10)} of the NHRA.

1.3 Development criteria in terms of Section 38(1)

1.3 Development criteria in terms of Section 38{1) Yes/No detalls

1.3,1 | Construction of road, wall, powsr line, pipeline, canal or other linear form | Possible
of development or barrer exceeding 300m in lencath

1.3.2 | Construction of bridge or similar slructure exceeding 50m in lengih Mo
1.3.3 | Development exceeding S000 sq m Yes
1.34 | Development invalving three or more existing erven or subdivisions Mo information

1.3.5 | Development Involving three or mere erven or divisions that have been Mo information
consolidated within past five vears

1.3.6 | Rezoning of site exceeding 10 000 sq m Yes

1.3.7 | Any other development category, public open space, squares, parks, | Yes
recreation grounds

1.3.8 | Costs of which will exceed a sum set in terms of regulstions set by | No
SAHRA and the PHRA

1.4 Property ownership

1.4 Froperty owners

' 1.4.1 | Names Witwalersrand Estates Lid
1.4.2 | Name and conlacl address
1.4.3 | Telephone number

1.44 | Fax number

145 | E-mail

1.5 Development Project Coordinator

1.6 Project Coordinator
1.6.1 | Mame and contact address Mark Corbett, Century Property Developments, Box
70406, Bryanston 2021
1.5.2 | Telephone number {011) 464-2062 i
153 | Fax (011) 4641316
1.84 | E-mall markfcentury-qroup.co. za

1.6 Heritage impact assessment specialists and methods of investigation
1.6.7 Specialists

Specialist 1
1 | Mame and contact address Dr RC de Jong (Principal Member: Cultmatrix ce), PO Box
120113, Queaenswood 0121, Prelorla
2 Quslifications and field of PhD {Cultural Histary) UP (1990), Post-Graduate
Expertise Museology Diploma UR (1979), general heritage

management specialist with experience in museums and
herilage since 1983

3 Relevant experience in study area | Starled a similar investigation of the site for an earlier EIA
managed by Felehetasa; did a herltage survey of Midrand

In the mid-1890s
4 Teleghone number (082} 577-47T41
5 Fax number (0B66) 127383
6 | E-mail cultmat@iafrica.com
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Specialist 2

1 Mame and contact addrass Prof Karel Baklkear

2 | Qualifications and fleld of PhD {Architecture){UPY. Specialist in architectural
expertise heritage management and conservation,

3 Relevant experience in study area | HiAs with regard to various projects in Johannesburg
area, including mine sites

4 | Telephone number (083) 564-0381

5 Fay number {012) 3301021

B | Emai kabiakker@ielkomsa nat
Specialist 3

1 | Name and contacl address Dr JA van Schalkwyk, PO Box 26389, Monument Park
D105

el Quatifications and field of D Litt et Phil (UNISA}, Post-Graduate Museslagy Diploma

expertise UP, general heritage management specialist with

experience in museums and heritage, anthropologist and
archasologist

3 | Relevant experience in study area | Archaeclogical invesiigalion of entire site for Midrand
municipality in mid-1890s

"4 | Telephone number (012) 247-7270
5 | Fax number
& E-mail vschalkwyk@mweb.coza

1.6.2 Method of investigation
Preliminary investigation (desktop study)
Survey of the literature

A survey aof the relevant literature and archival records was conducted with the aim of reviewing the
previous research done and determining the heritage potential of the area,

Other sources

= Topographical maps

s Aerial photographs {current and 1938)
Historic maps

= Various Internet sources

Feld strveys

The field surveys were aimed al locating possible sites, objects and structures thal were identified
through the deskiop study and to find new ones. Members and associates of Cultmatrix by means of
maps and aerial pholes and during site visits identified the area that had to be inwestigated. The area
was Investigated on fool and by vehicle, GPS coordinates were ablained for identified sites,

Documentation

All sites, objects and structures that are identified are documented according to the general minimum
slandartds accepted by the archaeological profession. Coordinates of individual localities are
determined by means of the Gfobal Positioning System {GFS}1 and plotted on a map, This information
s added |0 the description in order to facllitate the identification of each locality,

Repart

! According to the manufacturar a cedain deviatlon may be expected for each reading. Care was, howewver, taken

lo obtain as accurate a reading as possible, and then to correlate it with reference to the physical environment
befora plottimg iton the map.
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The findings and recommendations of the herltage scoping study are contained in this report.

1.7 Property details

1.7 Preperty details
1.7.1 | Name and location of property Mia's Farm, Midrand
1.7.2 | Eri or farm numbers Waterval 5 IR
1.7.3 | Magisterial district Johannesburg
1.74 | Local authority City of Johanneshurg
1.7.6 | Current use Agricultural
1.7.6 | Current zaning
1.0.7 | Land use of surrounding Mixed residential and commercial o
properiies
1.7.8 | Extent of property 646 ha

1.8 Development description

To be guided by results of scoping

To be guided by results of scoping

To be gulded by resulis of seoping

To be guided by results of scoping

To be guided by results of seaping

To be guided by results of scoping

To be guided by results of scoping

To be guided by results of scoping

To be guided by results of scoping

To be guided by results of scoping

Te be guided by results of scoping

To be guided by resulis of scoping

To be guided by results of scoping

1.8 Development description
1.8.1 | Nature of propozed developmant
1.8.2 | Siting, erientalion, height and
footprint of new structures

1.8.3 | Location and freatment of access
roads fo site, Internal roads,

e— parking

184 | Intended extent of cutffill on steep
slopes

1.8.5 | Intended demolition/alteration of
existing struciures

186 | Intended removaliretention of
existing vegetation

1.8.7 | Type and height of new signage

1.8.9 | Nature and height of boundary

- freatments

1.8.10 | Location of construction facilities

1.8.11 | Traffie within, to and from site

1.8.12 | Architectural reatment and use of
materials

1.8.13 | Exient of proposed demolitions
and new addifions to exisling
structures

1.8.14 | Phasing of project and nature and
extant of future expansion

1.8.15 | Project alternatives (proposed)

1.8.16 | History of application

| To be guided by resulls of scoping

To be guided by results of scoping

1.9 Legal requirements

1.9

Legal requirements

1.84

Is planning permission required
for any departures or consent use
in terms of zoning schemes? Has
an applicatjon been submitted to
the planning authority and has
any comments or approval frorm
the planning suthority been
oblained?

1.9.2

Is planning authority permission
required for any subdivision or

10
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Legal requirements

consulidation? Has an application
been submitted to the planning
authority and has any comment or
approval from the planning
authority been obtained?

1.93

Is the proposed development
subject o EIA regulations and has
an application been submitted to
the provincial environmental
agency?

- 1.0.4

Has any assessment of the
impact of the praposed
development on any heritage
resources been undertaken In
terms of EIA ar planning
processes?

Yas

Under way

1.9.5

Tille desd restrictions

1.8.6

Is affected area situated within or
adjacent to a canservation area,
special area, scenic route or any
other area that has special
enviranmenial or haritage
protection?

Yes: open green space with recreational and agricultural
potential and biophysical significance

1.8.7

Does affected area have any
special conservation status?

Paossible the Jukskei River zone

188

Are there any other restrictions on
the property

199

Does the proposed developmenl
coriform to local planning
policies?

1.9.10

Yes

Whal inlerested and affecled
partles have been consulted?

1811

Is approval from any authority
required?

Part of EIA process

Yes

1802

Has permission for similar
development been refused by any
authority in the past?

No

1.10 Acknowledgements

Cultmatrix cc is grateful for the permission granted by Messrs Ibrahim Mia and Abdulrabman Mia to
access the development area.

Cultmatrix also express their gratitude towards Mr P Bowerman and Ms D Sutherland of the Surveys
and Mapping Directorate, Department of Land Affairs, Cape Town, for sourcing, scanning and mailing
the 1938 aerial photographs of the development area,
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PART 2: HERITAGE ASPECTS OF THE AFFECTED AREA

2.1 Cultural significance, issues and environmental concerns of site and context

21 Cultural significance, issues,
concems
211 | Environmental and heritage See 2.2 below
conext

212 | Cultural significance of adjpining | Not known
properiies relating to property

213 | Archaeological remains Possible

2.1.4 | Palasonlolonieal remains Mo

2.1.56 | Structures older than 60 years: Yes (old Waterval farmstead and water furrows)
21.6 | Graves or burial sites Yes

217 | Formally protected heritage sites | No
(Grade 1, 2, 3)
2.1.8 | Is affected area part of proclaimed | No but adjoins Modderfontein Conservation Area
special area, conservalion area,
heritage area, protected area

24.9 | Places or objects of cultural Old Waterval farmstead, water furrow, cemetary, weirs
significance, listed heritage in Jukskei River, rapids in river
resources

2.1.10 | Flaces with oral traditions Yes (rapidg)

2,117 | Part of historical setliement or No
lownscape

2.1.12 | Part of landscape of cultural Yes

_significance

2.1.13 | Geological sites of cultural Mo
importance

2.1.14 | Places or oblecls related o No
history of slavery

2145 | History of property See 2.2

2.1.186 | Association with im portant Miz family and Waterval Islamie Instilute

parson, event, groups, activities,
public memory

2,117 | Sea frontage or water source Yes (Jukskei River)
21.18 | Rocky outcrops Yes
2.1.18 | Rock shelters No
2.1.20 | Part of coastal dune syslem Mo
2.1.21 | Geadlogical features | No
2.1.22 | Located on land reclaimed from Mo
sea
2.1.23 | Situated adjacent to or within No
scenic route
2.1.24 | Previously cultivated Partially

2.2 General history of the affected envirenment

2.2.1 Stone Age occupation

The cultural heritage in Midrand has been shaped by almost eontinuous human cocupation and vse of
the natural landscape and resources owver the past 500 000 years, beginning with human occupation
during the Early Stone Age and stretehing through Iron Age setilement to colonial setilement in the
1840s. Whereas previously human use of the area was primarily directed towards the production of
food and fibre through agriculture, mining and industrial development since the 1880s have changed
the landscape, with the result that the cultural heritage of Midrand is now dominated by maniiestations
and intervenlions in terms of mining, industry, commerce and urban ssttbement. Relatively (itile has
remained of the traces of earlier human seltlements, except along less disturbed riverine areas (where

there often are signs of Stone Age occupation) and on some hilltops, where the ruins of lron Age
settiements have escaped urban development,

12
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Wery litle is known about the earliest human occupation of Midrand, However, there is little doubt that
the first humans in Midrand may have bean Homo erectus who roamed the area during the Acheulian
period of the Early Stone Age, 500 000 years ago. The ancestor of Homo erectus, Australopitheous,
considered to be the eariest ancestor of humans, |ived in the Steridontain Valley around Krugersdorp
(today the Cradle of Humankind — a World Herilage Site) several million years ago.

During the Middle Stone Ags, 200 000 years ago, modem man or Hamo sapiens had emerged,
manufacturing a wider range of tecls with technologies more advanced than those from earller
periods. This enabled skilled hunter- gatherer bands to adapt to different environments. From this time

onwards, rock shelters and caves were used for occupation and reoccupation over very long periods
of time.

The Late Stone Age, considered to have started some 30 000 vears ago, is associated with the

predecessors of the San and Khoi Khoi. San hunter-gatherer bands with their small (mierolithic) stone
tools lived in Midrand.

Evidence of Stone Age habitation in the Midrand area can be found at a number of sites,

= Sjlualed between the Waterfall Quarry and the N 1 is & rock shelter, which is considered to be
one of the oldest Stone Age shelters according to professor-emeritus Ravil Masorn. Infarmation
about this site is contained in a SEF Scoping Reperl in connection with the rezoning from
agricullural to commercial uses of this porfion {July 2001). The store artefacts at this site,
probably dating back la the Middle Stone Age, have been excavated.

= An archéeological investigation (1287) (by Revil Mason) connection with the development of The

Boulders, a shopping mall al Halfway House {north of Walerval) yielded svidence of Middle and
Late Stone Age occupation.

» Further downstream Is the Glenferness archaeological site next to the Jukskel River.

Because colonial farmers, setflers and miners have confinuously and Intensively used the

developmenl area for the pasl 150 years, no signs of Stone Age occupation in the form of surface
deposits and finds of artefacts have been found at Waterval.

2.2.2 Iron Age occupation

The excavalions ai The Boulders indicate that between 350 AD and 600 AD early Tswana
communities lived in the Midrand area, buliding semi-permanant settlements of stone, wood and clay,

growing crops, farming with livestock and manufacturing pats and Iron implements. They moved out
afler 600 AR and returned about 1200 ADL.

Betweer 1100 AD and 1200 AD San communities inhabited the area. Tswana communities returned

in about 1500 AD and stayed In the area unlil their displacement by the Matabele kingdom during the
1820s and early 1830s and by colonial setters since the 1840s.

Because colonial farmers, sefttiers and miners have continuously and |ntensively used the

development area for the past 150 years, no signs of Iron Age oecupation in the form of surface
deposits and finds of artefacts have been found at Waterval.

2.2.3 Colonial settlement

The first while colonists who settied in fhe Midrand area came for very much the same reasons as the
Iron Age groups; water and grazing for cattle, water for arop-farming, trees, thalching grass, clay for
making bricks and pots, mild climate, wildlife and the presence of the hills as shelter and protection.

In the 1820s the first white people appeared on the scene, hunters, traders; missionaries and other
travellers. Permanent occupation by whites began in the early 1840s, when Yoorirekker farmers
established the farms that today form Johannesburg and Midrand. These farms were subdivided many
times over in more recent years and more farmsteads were esiablished. Gradually the entire area was
divided Into farms. However, it was only since the 18805 that these farms were formally surveyed and
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mapped, and when not only their names (such as Waterval), but also the names of rivers and other
features became permanent fixtures on maps:

2.24 The farm Waterval 5 IR

The original farm Waterval No 34 (now 5 IR) was probably established in the 18505 when rmany other
colonjal farms were created following the permanenl settlement of the Voortrekkers in the Midrand
area. |l is alleged that Paul Kruger (later State President of the Transvaal Boer republic) was one of ils
first owners, but this must be verified by research. Even by the standards of those days it was a large
farm, comprising about 4000 morgen {about 3400 ha). It was named afler some rapids (referred 1o as
a walerfall) in the Jukskel River, which are siliated immediately wesl of the N 1.

The Jukskei River Is-a tributary of the- Hennops River. Itis named after the Afrikaans word Jukskei,
meaning yoke-pin. The name is sald to have been given on 8 October 1853 by a prospecior, Pieter
Jaceb Marais, who discovered traces of gold on the river bank and a yoke-pin lying at this spoL.

Peter MacDonald properly surveyed the farm in May 1888 for Iis then owner, Miss E Pyrmonit,

Surveyor-General Johann Rissik approved the diagram in June 1888, which was then sigred off by
President Paul Kruger in January 1889,

Two Englishmen, James K and John A Gibson, bought large pertions of the farm where they bred
callle and established commercial plantations. The Gitison's were owning and managing a stage-
coach service between Johannesburg and Preferia and established a hofel as a “pit-stop” on their
farm, soon known as Haffway House. This area was procdlaimed as the Waferfall FPark Estate

Fownship in 1888 and the first land was sold in 1880. It was the nucleus of today's Halfway House,
north ef the development sites.

Descendants of the Gibsons gold thelr portions of the farm 1o the Witwatersrand Estates Ltd in June
1834, Indian families, including the Mia family, held the controlling interest in this company, The
company leased the farm to S Mia. He was concerned about the education of Indian children whio,
eithar through poverty or because their parents resided in isolated parts of South Africa, could not
enjoy proper education. He started & school and hostel in Market Street, Jeharnesburg, where Indlan
street children and orphans were also admitted. This school grew so fast thal a new site had to be
found. Subsequently, in 1937 permission was granted by the authorilies to establish a school for
Indian children on the farm Waterval, Construction of this facility, known as the Walerval Islarmic
Instifute, started in 1838 and the school opened in 1840. The Instilute comprised a madrasah,
boarding school and mesque. It was the first establishment of its kind In the former Transvaal
Pravince. It is likely that some of the existing farm bulldings were altered during this period and that
some new bulldings were erected as well. '

The establishment of Mia's farm led to the revival of the Jamietu! Ulsrme Transvaal, originally created
in 1923 as an organisation to which Indian religious leaders belong in the former Transvaal Province.

Staff quarters were provided at the Waterval farmstead, which still exists. African farm warkers were
housed in & separate compound on the farm, which included a school. No traces of this compound
were found. According to the 1938 aerial photo, other parts of fhe farm were cccupied by what

appears to be African tenant farmers, whio left behind a number of ruins of mud-brick houses {found
east of the N 1),

The main purpose of farming on Waterval was {and slill is} to provide meat and dairy products to the
Islamic Instilute and also funds from the sale of these products. For this purpose an irrigation system
was constructed, cemprising water furrows, dams and weirs, providing water for pastures and crops.
Various buiidings for this purpose were added to the existing buildings at the farmstead,

The township of Buccleugh, also on the fam Waterval, was established by FC Gibsan and named

after the residence of his father, John A Gibson, at Kenilworth in the Westemn Cape. It waz proclaimed
in August 1938,
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2.3 General description of the affected environment

From a heritage perspective, the proposed development sites are some of the few remaining original
farmlands between Preforia and Johannesburg and thus have visual (physical) and intangible (place
names, events, activities, legends ete) significance, Basically the development sites consist of siaping
plains of Highveld grass with scaltered clumps of frees (mainly exotic), granits outcrops and the scenic
Jukskei River valley as main features. It is traversed by a variety of arterial roade such as tha N 1. The
main heritage elements comprise the Irrigation system assaciated with the Jukskei River, the Watarval
Farmstead, an old sewage (reatment plant near the northern boundary, an extensive cemetery close to
this plant and a small number of ruing of mud-brick houses.

FIGURE 2: Original farm map, Department of Land Affairs, Pretoria

FIGURE 3: President Paul Kruger's signature (below right) on farm map
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PART 3: FINDINGS AND RECOMMENDATIONS

3.1 ldentification and mapping of heritage resources

See Annexure 1,

3.2 Assessment of significance of heritage resources

d.2.1 Significance assessment of the site in its fotality

The below statement of significance reflects the heritage significance of the site in its totality.

KEY CRITERIUM

ELEMENTS

EVIDENCE

Rating

Importance in the
community, ar
pattern of South
Africa's history

Support for Waterval
Islamic Institute,
providing the first
Muslim boarding
schoal and madrassa
with subsidised
tuition in the north of
the courtry

Famning Tacilities,
farmstead, cemeleny

hedium

Possession of
LUncommaon, rare or
endangered aspects
of South Africa’s
naiural or cultural
heriiane

Mone

MNone

[Low

Patentlal to yisld
information that will
cantribute to an
understanding of
South Africa’s natusal
or cultural heritage

Entire site

Fossible oral
information sources
(farmer emplovess)

Medium

Impoerance in
demonsirating the
principal
characteristics of a
particular class of
South Africa's natural
of cultural places or
objects

Entire site

Importance in
exhibiting particular
aesthetic
characteristics
valued by a
community or cultural

group

Farmstead and
irrigation system as
aood examples of
farming technigues
and facilities

Medium

Entire site

Green open farmiand
in depse urban areas

High

Impertance in
demonstrating a high
degree of ereative or
technical
achlevernant al 2
_particular period

Mone

None

Etreng or special
association with a
particular community
or cultural group for
social, cultural or

| spiritual ressons

Entire site

Associated with Mia
family

High
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KEY CRITERIUM | ELEMENTS EVIDENCE Rating
Sitrong or special Entire site Walerval Islamic High
association with the Institute

life and work of 3
persan, group or
organisation of

importance in the

history of South
Alrica :
Site of significance Ruins of houses, Imprassion of living Low
relating to the histary | cemetery conditions '
of slaveryllabour in
South Africa —
Ecanamin Enlire site Some buildings and High
significance open areas can be
rehabilitated for new
uses

3.2.2 Signiffcance assessment of individual freritage-related features

Sea Annexurs 1.
3.3 Impact assessment

A table summarised anticipated impacts on heritage resources iis provided in Annexure 3.

3.4 Social and economic benefits

Il is-anticipated that the social and economic benefits associated with the propoesad dewelopment could
outweigh the benefits in conserving certain heritage elements.

3.5 Consuliation with affected communities

This process is part of the EIA as a whole and could also be part of the HIA process. It is anticipated
that this could generate naw heritage-relaled information.

3.6 Key mitigation and enhancement measures
The mestimportant in this contexi are the following:

» Documentation of highly significant heritage sites before any fulure changes related to
re]:dahil itation and new uses, namely the Waterval farmstead, furrow system, (ree lanes, dams
and weirs;

=  Documentation (where necessary) of herliage sites of low significance Ihal can be
demolished, namely the sewage treatment plant and ruins of farm labourers' cottages;

» Relocation of the cemetery as prescribed by the Regulations (2000} in tarms of the MNational
Herilage Resources Act;

* Changss to the layout of the development affecting the Walsrval farmstead to provide for the

preservation of significant bulldings and landscape elements (already agreed to by the
developers).

3.7 Nitiaation of adverse sffects during and after construction

The following project actions may impact negatively on archasciogical sites and other sites of cultural
importanee. The aclions are most |lkely to ceeur during the construction phase of the proposed project.

= Road making, construction activities and development of services may expose as yel unknown
heritage resources;

= Occupation of the area would bring in curious vistters, who might destroy or remove objects fram
the: identified sites;
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* Removal of hisloric fabric during demolition.

We recornmend that:

» Construction work s monitored by specialist archaeclogists, cultural histarians or conservalion

architects for the uncovering of any archasological and historical sites, structures and objecis
through excavation and demolition activities:

=  This recommendation must be included in construction tender documents.
= ldentified sites should be properly decumented and protected.

3.8 Key uncertainties and risks that may Influence accuracy and confidence of
scoping investigation

It is possible thal new information, which could change the recommendations, will be generated
through the following research activities:

= Public participation inputs
* Archaeological and historical sites and objects that are hidden orare bufled  —

3.9 Final recommendations

The aim of the investigation was to identify, verify and analyse heritage 1ssUes and to recommend how
l& manage them within the context of the proposed development.

Based on what was found and its evaluation, it is recommended that the proposed development can
continue in the area, on condition of acceptance of the fallowing récommendations:

= That the proposed heritage conservation achonsfinterventions, as sel out in 3.6, 2.7 the below
summary and Annexure 1 of this report, are applied for each identified site:
* That a Conservation Management Plan (CMP) (io be authorised by SAHRA) should be compiled

in order to provide for the rehabllitation, adaptation and new uses of conserved heritage
respurces, See Annexure 4 for a framework of such a CMP.

Summary of propesed conservalion snd mitigation measures (site numbers refer o detailed
descriptions In Annexure 1);

SITE DESCRIPTION SIGNIFICANCE MANAGEMENT ACTION
1 Waterval farmsteac High Freserve significant bulldings and incorporata in
layoul for rehabilitalion purposés (new uses)
2 Sewage trealment plant Levar Mo compelling conservation reasons
3 Cematery High Relonste _J
4 Waler furrow Medium to high | Incorporate inta layou _
& Dams and weirs In rver Medium Incorporate in layout if ecologically acceptable
& Raplds (Waterval) High Conzamve
7 Trea lang Medium Conserve memaory in fayout
a8 Fuins Low | Decument and demoiish where apprepriale
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PART 4: INFORMATION SOURCES USED IN THIS REPORT

4.1 Archival sources

DEPOT SAB
SOURCE ARG
TYPE LEER
VOLUME_NO 144
SYSTEM 01
REFERENCE GEN12/4
PART 1
DESCRIPTION FARM WATERVAL NO 34, JOHANNESBURG OWNED BY THE WITWATERS RAND
ESTATES
LTD AND LEASED TO AM MIA AND THE ISLAMIC INSTITUDE - OBJECTIONS

RAISED RE ASIATIC OCCURPATION AND TRADING,
STARTING 19430000

ENDING 19420000

DEPOT SARB

SOURCE BNS

TYPE LEER:

VOLUME_NO 1/1/19

SYSTEM 01

REFERENCE 71/22

PART 1

Eg?{cmpﬂon TRANSVAAL ORDINANCE. WATERVAL 34 PROPOSED TOWNPLANNING ORDINANGE

STARTING 1934
ENDING 1937

DEPOT 3AB
SOURCE URU
TYPE LEER
VOLUME NG 1883
SYSTEM 04
REFERENCE 1800
PART 1

DESCRIPTION RESERVATION OF PORTIONS NOS 42 AND 42 OF FARM WATERVAL NO 34,

JOHANNESBURG, FOR EDUCATIONAL PURPOSES.
STARTING 1940

ENDING 1940

DEPOT SAB

SRISN  00o/o0
S0URCE GEM

TYPE LEER
VOLUME_NO 268
SYSTEM 01
REFERENCE G20/2/108
PART 1

DESCRIPTION WITWATERSRAMND EETATES LIMITED JOHANMESBURG, REMAINING EXTENT OF

THE

WESTERM PORTION OF WATERVAL MO 34 JOHAMNESEURG.
STARTING 1952
ENDING 1052

REMARKS OUND BNSGAZM/1B9.

DEPOT 3SAB
SOURCE ARG

TYPE LEER
VOLUME_NO 130
SYSTEM 0O
REFERENCE PROC1/5
PART 1

DESCRIFTION APPLICATION FOR A PROCLAMATION IN TERMS OF SECTION G(4)(A) OF ACT NO
28 OF 1846 IN RESPECT OF THE REMAINDER OF THE FARM WATERVAL MO 34
(IN EXTENT 3744 - 2768 MORGEN) DISTRICT JOHANNESBURG PROCLAMATIONS:
NO 324, 1948 AND NG 75 ©F 19851,
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STARTING 12480000
ENDING 19520000

DEPOT SaB
SOURCE ARG
TYPE LEER
VOLUME_NO 144
SYSTEM 01
REFERENCE GEN12/4
PART 1
Egc-nlpnnu FARM WATERVAL NO 34, JOHANNESBURG OWNED BY THE WITW ATERSRAND
ATES
LTD AND LEASED TO AM MIA AND THE ISLAMIC INSTITUDE - OBJECTIONS

RAISED RE ASIATIC OCCUFATION AND TRADING.
STARTING 19430000

ENDING 19480000

DEPOT SAB

SOURGE GOB

TYPE LEER

VOLUME_NO 3/771

SYSTEM 01

REFERENCE TADS/25/18

PART 1 .

DESCRIPTION DEPARTEMENT PLAASLIKE BESTUUR. ONDERVERDELING VAN PLAASGROND.

JOHANNESBURG. WATERVAL 34 - S|R.
STARTING 12400000

ENDING 19330000

DEPOT 34B

SOURCE CDB

TYPE LEER

VOLUME_NO 371003

SYSTEM 01

REFEREMCE TAD{3/1/104

PART 1

DESCRIPTION PLAASLIKE BESTUUR. LANDBDUHOEWES, BUCCLEUCH, PLAAS WATERVAL 34,

MSTRIK JOHARNNESBURG.
STARTING 12120000

ENDING 19370000

DEPOT  SAB

SOURCE CDB

TYPE LEER

VOLUME_NO 3/1177

SYSTEM 01

REFERENCE TAD14

PART 1

DESCRIPTION PLAASLIKE BESTUUR. STEDELIKE NEDERSETTINGS. PLAAS WATERVAL 34,
STARTING 19340000

ENDING 18340000

DEPOT SAB

SOURCE VW

TYPE LEER

VOLUME NO 2205

SYSTEM 01

REFERENCE SWCa91/1

PART 1

DESCRIFTION WATERVAL ISLAMIC INSTITUTE. PER CAPLT GRANTS,
STARTING 1555

ENDING 1259

DEPOT SAHB
SOURCE HEN
TYPE LEER
VOLUME_NO 2307
SYSTEM 01
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REFERENCE 437/1/12/541

PART 1

DESCRIPTION  COMPANIES ACT REGISTRATION OF COMPANIES UNDER SEGTION 21. WATERVAL
ISLAMIC INSTITUTE.

STARTING 1950

ENDING 19260

DEPOT SAB

SOURCE BEP

TYPE . LEER

VOLUME _NO 157

SYSTEM 01

REFERENCE G7/139/12

PART 1

DESGRIPTION JOHANNESBURG WATERVAL ISLAMIC INSTITUTE.
STARTING 19540000

ENDING 19620000

DEPOT TEK
SOURCE KUS

TYPE LEER
VOLUME_NO 2798
SYSTEM 02
REFERENCE 8/7/6/C148
PART 1

DESCRIPTION FRIVATE KINDERHUISE EN WVERSORGINGS00RDE: VERSLAE ENM STATUTERE

OPGAWES: WATERVAL ISLAMIC INSTITUTE, JOHANNESBLRG.
STARTIMNG 1261

ENDING 1885

DEPOT  SAB

SOURCE CDBE

TYPE &€ LEER

VOLUME_NO 5733

SYSTEM 01

REFERENCE PR4/2/2/5252

PART 1

DESCRIPTION FLAASLIKE BESTUUR. GEMEENSKAPSVORMING. DORPE, HALFWAY HOUSE

UITBREIDING 7, PLAAS WATERVAL SIR. DISTRIK JOHANNESBURG.
STARTING 15740000

ENDING 18770000

DEPOT SAR

SOURCE CDE

TYPE LEER

VOLUME_NO 7225

SYSTEM 01

REFERENCE PB4/2/2/8719

PART 2

DESCRIPTION FLAASLIKE BESTUUR. GEMEENSKAPSVORMING. DORPE. VORNA VALLEY

UITBREIDING 11, FARM WATERYAL 5I1R. MIDRAND,
STARTING 18830000

ENDING 19880000

DEPOT SAR

SOURCE CDB

TYPE LEER
VOLUME_NO 7305
SYSTEM 01
REFERENCE PBA/3/2/2/22
PART 1

DESCRIPTION GEMEEMSKAPSYORMING. CNWETTIGE DORPE. GELEELTE 47 (GEDEELTE VAN
GEDEELTE 12). WATERVAL 5IR. JOHANMNESBURG,
STARTING 15740000

ENDING 19820000
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DEPOT SAB

SOURCE RLA

TYPE LEER
VOLUME_NO 53
SYSTEM O
REFERENCE 20/2/2/4/34
PART 1

DESCRIPTION FISIESE BEPLANMING. GIDSEEPLANNING. GROTER FRETORI|A, WYSIGING VAN
GIDSPLAN, 'N GEDEELTE VAN DIE PLAAS WATERVAL 5IR.
STARTING 12650000

ENDING 19200000

DEPOT 5AB

SOURCE CDB

TYPE LEER
VOLUME_NO 16138
SYSTEM 01
REFEREMCE FBE13/2/561
PART 1

DESCRIFTION DEPARTEMENT PLAASLIKE BESTUUR, BEHEER OOR PLAASLIKE CWERHEDE.
GROEPSGEBIEDPERMITTE. SANDTON. GEDEELTE 40 (GEDEELTE WAN GEDEELTE
20). WATERVAL SIR. K MIA,

STARTING 19850000

ENDING 19870000

4.2 Literature
Amazing find at boulders. Midrand Reporier, 10 July 1997,

GIFFORD, G, Cave home of early Tswana on banks of Jukskei River will change way history is taught.
The Star, 20 Jan 1897,

Halfway House. Be my guest, August 1088,

MACDOMALD, ZAHRAA, undated, Constructing a conservative identity: The Tabligh Jarm3 a in
Johannesburg (posted on the Internet).

Standard Encyclopedia of Southern Afriga, Vol 2,, 1972, Cape Town: Nasou.

Jamiatul Ulama. 2005. A Brief Chronology of 350 Years of Muslim Presence in South
Africa. ArRasheed, Vol 8, No., 1, page 6, 8 April 2005.

4.3 Maps

Department of Land Affairs, Pretoria: Historic maps of farm Waterval 5 IR (in Plan Room)
1:50 000 map 2628 AA Johanneshurg

4.4 Aertal photographs

1038
2005

4.5 Unpublished reports

STRATEGIC ENVIRONMENTAL FOCUS, 2001, Rezoning from agricultural to commercial on &

portion of the farm Waterval § IR, Midrand, Gauteng. Submitted to Property Management
Development.

MNATIONAL CULTURAL HISTORY MUSEUM, 1998, Survey of heritage resources i Midrand area.
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PART 5: TERMINOLOGY USED IN THIS REPORT

Cultural significance (Burra Charter)

Asslhetic, historic, scientific, social or spiritual importance, meaning or notewarthiness for past,

present or future generations

Cullural significance is embodied in the place itself (intrinsic. significance), its fabric, setting, use,

assoclations, meanings, records, related places and related objects
Heritage resourcesifeatures (NHRA)

Any place or object of cullural significance, including: _
(&) places, bulldings, structures and equipment of cultural significance;
B) places lo which oral traditions are attached or which are associated with living

() historical setilements and townscapes;

(d) landecapes and natural features of cullural significance:

(e) geclogical sites of scientific or cultural importance;

(f archaeologleal and palasontological sites;

(g) graves and burial grounds, including-—

(i) ancesiral graves,

(i} rayal graves and graves of fraditional leaders:

(it} graves of victims of conflict;

{iv) graves of individuals designated by the Minister by notice In the Gazette:
{v) hislorical graves and cemeterias: and

{vi} other human remaing which are not covered in terms of the Human
Tissue Bet, 1983 (Al No. 65 of 1983);

(h) sites of significance relating to the histary of glavery in Seuth Africa;
(1) movable objects, including—

(1) objects recovered from the soil or waters of South Africa, including
archasotogical and palasontological objects and material, meteorites and
rare geological specimens,

(1i) objects to whlch oral traditions are attached or which are associated with
living

(i) aihnug;raphﬁ: arl and objects;

(i) military objects;

(v) objects of decorative or fine art;

(vi) chiects af scientific or technological interest: and

(vil) books, records, documents, photograptic positives and negatives,
graphic, ﬂtm ar video malerial or sound recordings, excluding those that
ara public records as defined in section 1(xiv) of the National Archives of
South Africa Agl, 1996 (A&l No. 43 of 1296).

Heritage significance (NHRA&)

(&) its importance in the community, or pattern of South Africa's history,

(b) its possession of unr:ummnn rare or endangered aspects of South Africa’s
natural or cultural

() lts potential to yield infurrnatmn that will contribite lo an understanding of
South Africa's natural or cuitura! heritage:

{d) its importance in demonstrating the principal characteristics of a particular
class of South Africa’s natural or cultural places or objects:

{e) Its importance in exhibiting particular aesthetic characteristics valued by a
community or cultural group;

{1} its importance in demonstraiing s high degree of creative ar technizal
achievement at a particular period;

(g) its strong or special association with a particular community or cullural group
for social, eultural or spiritusl reasons;

(h} its strong or special association with the life or work of a person, group or
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organisation of importance in the history of South Africa; and
{1} sites of significance relaling to the history of slavery in South Africa.

Historic period
since the arrival of the white seltlers - . AD 1840 In this part of the country

Impact

A description of the effect of an aspect of the development on a specified component of the
biophysical, social or economic environment within a defined time and space

Impact assessment

lssues thal cannot be resolved during sereening (Level 1) and scoping (Level 2) and thus require
further investigation

Iron Age

Early Iron Age (EIA) AD 200 - AD 1000
Late Iron Age (LIA) AD 1000 - AD 1830
Issie

A guestion thal asks what the impact of the proposed developmeant will be on some element of the
enviranment

Maintenance
Keeping something In good heallh of repair,

Management actions

Aclions that enhance benefils assoclated with a proposed development or avoid, mitigats, restore,
rehabililate or compensate for the negative impacts

Prezervation

Conservation activities that consolidate and maintain the existing form, material and integrity of a
cultural resource

PHRA - Provinclal Heritage Resources Agency
Reconstruction
Re-erecling a structure on its original site using original components.

Rehabilitation

Re-using an original bullding or structure for its historic purpose or placing it In & new use that requires
minimal change to the building or structure characteristics and its site and efviconment.

Rastoration

Returning the existing fabric of a place to a known sarier siale by removing addifions or by
reassembling existing componenis.

SAHRA - South African Heritage Resources Agency

Stone Age
Early 5lone Age (ESA) 2 000 00O - 150 000 Befora Present
Middle Stone Age (MSA) 150 000- 30 000 BP
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Late Stone Age (LSA) 30000 « until . AD 200

Value

Worth, conservation ulllity, desirability o conserve et¢ in terms of physical condifion, level of

significance (importance), economy (feasibility), possible new uses and assoclations/comparisons with
simitar features elsewhers

25

NORTHERN GOLF COURSES REVISED HERITAGE SCOPING REPORT JUNE 2006



CULTMATRIX CC

ANNEXURE 1: DESCRIPTION AND ASSESSMENT OF INDIVIDUAL HERITAGE
RESOURCES

FIGURE 4: Portion of 1:50 000 map 2628 AA Johannesburyg fndicating lecation of individual
heritage resources discussed below
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ITEM NO 1: Old Waterval farmstead
Location | See map

GPS coordinates: | See map for location of farmstead. The co-ordinates of the proposed minimurn herltage
consenvation area (excluding the proposed larger conservation area up ta the fver),

basically comprising the fermstead, are as follows:

5 26°01'26.387, E 28°05'20.77"

5 26°01'36.83%, E 28°05'26.604"
9 2670122 34", E28°05'31 .07

8 26°01'31.36", E 285'37 48"

Criginal nama Linknoin
Other referenge Mone
Existing Mona
documentation

Dleseription and discussian: The farm complex in 1958-1934

From the 1838-1938 aerial pholograph (Figure 4, below) one can discern that the complex during the 1930's
already consists of a seres of small bulldings, structures, enclosures, small roads and iracks, tress, agricullural
lands and pasturage adjacent and west of the Jukskel River. A plan of the core of the farm complex has been
prepared fram the 1928-1932 aerial phategraph (Figure 1, below), and the numbering system on the plan is used

in the following description. The functions of the bulldings described below are surmised from their present
condition and form.

The farm complex has a simple ordering system of buildings adjacent to small orthogonal farm roads, the whole
tcked in a corner formed by the old main read, being a din road, and a smaller road, also dint and parpendicular
io the main road, providing acoess 16 the diany and lands.

To the narth-wes! there is a farm house: (numbar 1a) with what appears to be cowsheds {number 1b) with a cattle
enclosure (number 1g) to iis east, the ensemble bordered by a small farm road 1o their east and soull. A building
af unknown function (number 2d) but probably an older pump room, lles on the south side of the small farm road.

South of this ensemble, and alongside the larger east-west road in the fam complex perpendicuelar to the main
road, is another ensamble of several bulldings or groups of buildings;, Tha first |= a farm house (number 2a)
facing the main road to its west, having = formally laid out garden sectlon (numbear 2b) 1o its south-vwest and an
enelosure of unknown function {number 2c) to its north-west. The second building is another farm house {number
3a) to the east of the first house and also facing the main road. Thircily, from this houss, slongsida the centrally
located north-south farm road west of the diary, is & row of small buildings (mumber 3b) that have most probably
been farm workers' housing, The fourth building (number 4a) Is a milking shed at the south-sastern extremity of
the farm comiplex, and along s small nodh-south farm read there Is & fifth bullding (number 5a) of unknown

function, but surmised lo have been the equipment store, with two catlle enclosures (number 5b and 5¢) 1o the
aast of il

South of the main group of bulidings described above, there |Is a large ractangllar open surface which is the flogr
-of & naw building being constructed — from our knowladge of the farm today it is known that this is & housing and

office/workshop complex. Slightly to the east of this adiacent the famm mad there is a small structure (number 7a)
of unknown function.

Buildings thet are still extant from this era (markead blue snd red on the plan) are numbers 15, 1k [Subsumed in a
newer structura], 1d [possibly subsumed in the 1940s pumphouse), 2a, 3a, 4a and 5a. Bullding Ba was in its
construction phase during 1837, Buildings cumently not extant are marked up in arean n the plan

Dating

The farm at this point in time seems to consist of buildings from 2 dislinct phases, ie the original farmstead
{marked blue}, and subsequant buildings marked red)

From tha first assessmant it is surmised that the milking shed (number 4a) was the original wagon house and
stare building of the fam, dating from the lata 19" C, and that the house to its west {number 3a} could contaln the
core sirecture of the orginal farm house,

The olher buildings included in the above description probably all date frorm the 1935 bullding pariod to co-Incide

with the revival of the Jamiatul Ulama Transvaal [stared 1823] in 1935 when a larger “Mia's Farm” [not the
original farmslead] was established,

27

NORTHERN GOLF COURSES REVISED HERITAGE SCOPING REPORT JUNE 2006




CULTMATRIX CC
ITEM NO 1: Old Waterval farmstead

Description and discussion: The farm complex post-1%39
From the clue of the starl of construction of bullding number 8a in 1939, ilis surmised that a large group of new
buildings were destgned and constructed for the fam complex — a 5o called 2™ wave due to the increased needs
of the Jamiatul Ularma, From an inspection of the arch lteclural style and style markers of the bulldings, |t appears
as if one architect was involved with & group of 3 bulldings (marked vellow on the plan), and that snother group of

buildings are of a more ulililaran, indusirial nature (marked arante on the plan). A map of this phase |s inchuded
a5 Flgure 2 (below), '

The first group of bulldings show At Daco and neo-tlassical Influences, and are reminiscent of work done in laly
in the 1830/40's. The first bullding in this aroup Is the already mentioned housing and afficetworkshop complex
{number fa), The combined function and design is of high architectural and socio-cullural valus — a newar
addition of a warkshop on the flat concrete roof of the south part of the complex displays future evalution and
funclional needs of the farm, but mars this quality and original intent. A flour mill and workshop struciure {number

5f) and office (number 5g) with details similar to the building 6a were added to the north-sast extremily of the
comples,

The sacond group of buildings of a more wilitaran design rature includes what is desmed o be a large
rectangular plastered brick workshop north of howse number 3a,and 2 large face brick workshop rorth of the first
mentioned workshop, The other buildings of this group includes a slone masenry enclosure and stores (number

5Se) just sast of the wagon house tumed milk-shed, a= well as face brick stores (number 5di and 5dil) nerth and
=aully of the equipment stora.

Later additions and alterations still classified as heritage resources

Later additions include 2 water canal (dated 1850 on a paving block) diagonally gcross the site from the milk shed
lo tha housing complex, with an accompanying double lane of palm trees which are now quite matore. A langs

stone walled cattle enclosure was added to tha east of the stores number 5dii, within which the older enclosure 5c
Wwas subsumad,

More recent additions not classified as heritage resources under the 60 year clause

Mare recent additions include a larne L-shaped roof struclure which is used in the milking process, sitiated north

of bullding Sa, and south of the lavge catlle enclosure Se - The structure Is well desioned and compliments the
‘ensemble of functional fams bulding .

A store bullding in an Istamic vemacular style (a mannier of building revivied by architects of north Africa, in

particular Egypt, Morocco and Tunisia) in the: 1880=, was built just sast of the milking shad, Thers is one other
smaller structure In this style some ways south of the whole complex,

A large Industrial building was built just west of the flour mill {bullding number 5F)

Setlin
“T'ﬁenégre of the Mia farm complex is currently sitwsied on a gently sloping plece of Highveld land, east to and
adjoining 2 dirt road running in a north-sauth direclion and west of the: Jukskei river, which here also runs Ina
north=south direction. The main gate is just sowth of & slight kKink in the road. The dirl road, historically a main
road, i= sifuated just east of the cument R55 tarred provincial read between Woodmead and Kyatami.

Current heritage conservation status
Because of the condilion and quality of the bulldings, the cumant heritage consenvation status |s medium to low,
However, the intangible heritane significanca (association with Mis family snd tha Institute) is medium to high.

The inftizl significance assessment indicatas that this farm comnplex

= Has a large number of heritage resources which provide & unlque insight of the origins and evelution of a
wary Imporiant farmlly In the history of South Africa, from the time of the old Transvaal Republic to the
presant Democracy, _

=  Components of it musi be conserved ancl/or rehabilitated for re-use within a future twn-planning
development proposal.

= Tha heritage value and significance must be derved of the Lotallty of bulldings, structures, boundaries,
roads and vegetafion, rather than for individual buildings or elements.

Cullural significance

Mo Criteria Applicability Rating
g | Importance n the community or pattern of | Associated with Waterval Islamic | High
histony Institute
b | Possession of uncommon, rare  or | None Medium
endangered aspects of natural or cottural
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ITEM NO 1: Old Waterval farmstead
heritage

o Folential to yield information to understand | Oral history elements Medium
the natural or cullural heritage
d Importance In demonstrating the principal | None
characfersfices of & parlisular  class of
South Africa's natural or cultural placss or
objects:
e | Imperiance in exhibiling paricular aesthatic | None L
characteristics valued by 4 community or
cultural group
| Importance In demonsirating a high degres | None Low
of crealive or lechnical achisvamant al a
parlicular period
g Slrorg  or special association with & | Waterva| Islamic Institute High
particular community or cultural group: for
social, cullural or spiritual reazons

Low

b | Strang or special associalion with the life | Ma family High
and work or a persen, growp  or
organisation of
imporancs in history
i History of slavenyiabour Mona Low
i Econamic impodance Can be rehabilitated for olher | Medlum
uses

Impacl asssssment

The farmstead could be Impacted upen negatively by the proposed developmant because of s extent and tha
percaption that its heritage tonservation siatus and cultural significances is low.

Summarised conservation indicators
| Age of propenty and profection slalus

Some of the buildings are older than 60 years and protected through the NHRA

Compefing/hlo reasans for conservation

Due to the heritage conservation status and cultural significance. thare are compelling reasons to conserve the
farmstaad.

Condifions for furihar conservationafemolition L

All bulldings should be recorded before demalilion and re-usa. A Conservation Management Plan is necassany for
anapling rehabilitation, adaptation and naw uses of the site.

Legal reqguirements

Some buildings are protacted by the NHRA since they are older than 60 years, Any authonsations for demoliions
and other changes must be done by SAHRA In terms of Ssction 38{10) of the NHRA.

Summary of consenvation management actions

Thaze exlant resources that are deemed Important for conservation, including the boundaries of the proposed
heritage conservation arsa and the spacas betwsen the buildings, are indicated on Figure 3 {map) in purple:
Summary of impact signilicance

With miiigatian Medium negative {implying recording and conservation of most imporlant efements)
Without mitigation | High negative (implying demaliion without recording)
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1 MIAFARM COMPLEX IN 1938

Bazo shologaohy Surempee Gore 133 0010552

FIGURE 5: Farmstead layout 1938-1839
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Z2 MIAFARM COMPLEX POST 1938
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FIGURE 6: Farmstead layoutf post 1839
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> 3 MIAFARM COMPLEX IN 2008 WITH GUIDELINES
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FIGURE 7: Original mitigation proposals
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FIGURE 8: Revised mitigation proposals. Buildings in blue will be preserved.
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P = P "-..,_-.-

No 1d: Pumphose and reservoir (io be preserved), with No 3

No Za: Farmhouse
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Mo 3a: Farmhouse
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No da: Old milking shed (to be preserved)

~No 6a, front: Smal Pistoric bulding, Unknown function
Mo 5d{il}, background: Face brick stores (all {o be preserved)

= ‘ '.- .I
Mo Sc; Cattle Enciqsure
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No 6a: Houslng and officelworkshop complex (to be preserved)

T e =N L
ntre) and 5e (right)

Buildings 5g {left) and 57 (right)
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ITEM NO 2: Sewage treatment plant

Location | See map

GPS coordinates: | See map

Griginal name Mone |
Diher rafarence None.

Existing documentation | Prasumably in municipal archives
Description and discussion: Original buildings

Sewage realment plant conzsisting of a lenced-off area with offices, Etu-reruums laboratory, treatment ponds efc,
Adjacent to itis 2 farge, unused restangular pond.

Descriplion and discusslon: Alterations to onginal bulldings
Mone

Desm‘iEmn and discu=ssion; Additions 1o main huiltﬁ_gis
MNona

Eﬂltmg
L.ocated near northern cormer of development area, an open grassland

Curraril herilage conservation stalus
This iz amodem insertion into the landscape and has no specific hartage valus. lts heritage conservation status

1= lowy,

Culluiral slanifisance

Mo ) Criledsa Applicability Rating
a | Imporance in the communily or pattern of history Mone Low
b P&E;_se&siun of ungormmeon, rare or _endangered Mene Liow

aspects of natural or cullural heritage

o | Potential to vield information 1o understand the | Mone
natural or cultural heritage '

d | Importance In  demonstrsting  the  pringipal | None Low
charactenstics of a perlicular class of South

Africa’s natural or culiural places or obiecls

g | lmportehce I exhibiting particular  assthelic | Mone

Low

: Low
characteristics valued by a community or cullral
group

i | Imporiance in demonstrating 2 high degree of | Mone Law
creative or techinical achisvement at a particular
period

g | Slrong or special association with a padicular | None Low

community or cultural group for social, cultural or

spiritual reasons

h | Strong or special assaciation with (he Ife and work | Mone Low
Of & pErson, group or erganisation of

importance in histony

I | Histary of slavery/labour Mone Low
i | Egonomic imporiance Possibly Medium
Impact assessment

Due toiis low cullural sianificance and herliage consenallon value, the proposead development will have no
negative impact an this sile

Summarised conservation indicators:
| Age of propedy and proleciion status
The plant probably dates back to the 1960s and does not fall under the 60-year protection clause of the NHRA

Compelling/MNo reasonis for consarvation
There are rio compelling reasons for consarving the plant and incorporating it info ng proposed development

Condifions for further conservafion/denolition
Dacument bafore ramoval
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ITEM NO 2: Sewage treatment plant

| Legal requirements

Document hefore remowal

Summary of management actions

Dasument plant before removal

Summary of impact slgrificance

With milllgation Law

Withowt mitigafion | Low

Photos

W Al e -
" —=—

.
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ITEM NO 3: Cematery

Location | Near sewage traaimenl plant

GPS coordinates | S 26deq 00'40.4" E 28 deg 05'44 2"

Orriginal name Linkngwn

Hher reference Mone

E xisting dogumentation | None

Descriplion and discussion: Original strutures

Large cemetery with a number of adult and children's graves, presumably associated with the Waterval farm

workars and their families and other residents on or near Wie farm, The dates on the tombstones reflect the period
1830=-1970s: The approximate number of graves is 70,

Descriptien and discussion: Alterations to orginal structures
Mone

Dascription and diseussion: Additions to structures

Mone

Selling

Locatad on higl rocky area

Current herliags conservation status

Some of the graves appear to be looked after whilst other are derelicl. In general the cemetary Is overgrown. s
henlage conservation siatus is mediunm.

Cullural significance

[[s] Criteria - Appticabllity Rating
& | Impartanca in the community or pattern of history Mone Low
b | Possession of uncomman, rare or andangered | Mone Low

aspects of natural or cullural herltage

¢ | Potenlizl to yield information to understand the | Oral informalion sources associated with | Medium
natural or cullural hedlage living descendants’

d | Importanee  In demonstrating  the  principal | None Low
characlerstics of a parlicular class of South
Africa's natural ar cultural places or chjecls

e | Imporance in exhibiing partoular  eesthetic | Mone 3

Low
charactenstics valued by a community or cultural
aroup
[ | Importance in demonstraling a high degree of | Mone Low
creativer or technical achieverment at a particular
period

g | Btrong or speclal assoclation with a paricular | Affican famm workers living on or near | High
community or cultural group for social, culiural of | Walsrval
spiritual rezsons:

h | Strong or specisl association with the Iife and wotk | One of the graves is that of 8 bishap High
or & parson, groupor organisation of
imparance in history

|| History of slaveryflabour History of rural sefllement in Midrand Medium
| Economic imporiance Mrng Low
Impacl assessment

The proposed development will have a high negative impacton this site

Summarisad consarvation indicalors

Age of property and prolection sfatus

The site is protected in terms of the NHRA,

Compeliing/No reggons for sonsencation

It would seem impractical fo conserve the cemetery in silu and it is therefore recommended to relocate the graves
to an exisling municipal cematany

Londitions for further conservation/damaition

Record before reloeation
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CULTMATRIX CC

ITEM NO 3: Cemetery

Legal requiremants

with it

The NHRA and its Regulations provide for the: protection and relocation of graves and the processes associated

Summary of management aclions

Document graves and setting of cemetery
Relocate cemetary

Summary of impact significance

With miligalion High positive {relocalicn of graves)

Photos

Without mitigation | High negative (inappropriate incorporalion of graves in golf course development)
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CULTMATRIX CC

ITEM NO 4: Water furrow

Localion | See map (linear feature)

GPS coordinates | See map (linear faature)
Criginal name Unknown

Ciither reference MNane

Existing documentation | Maps and aarial photas

Deseription and discusslon: Onginal structure = o[ :
This-historic waler furow begins close (o the rapids In the Jukskel River (near the N 1) and runs wast and more or
less parallel to the river, Jeining a small tributary in the north-western comer of the development srea.

Description and discussion: Alteralions 1o onginal structure
Maong

Description and discussion: Additions to main structure
Mone

Setting
Fung clese to river bank on grassy plain of fam

Cumrent bertags consarvation stalus

Cultural significance

Mo Critaria Applicability Rating

8 | Imporance in the communily or pattern of histary | None Low

b | Possession of uncommon, rare or endangered | Mong Low
aspects of natural or cullural heritage

c | Potentlal to yield information to understand the | Mone Low
natural or oultural heritage

d | Impordante  in demonstraling  the  principal | None Lo

characterisics of a particutar class of South
Africa'’s natural or cultural places or objects

@ | Impertance  in exhibiling parliculsr  aesthetic | The furrow creates an attractive water | Medium
characterstios valued by a community or cultusal | landecape with scenic qualities

group

i | Importance in demonstrating a high degree of | Irigalion system designed Tor farm Medium
crealive or lechnical achievemenl al a particular
pariod

g | Strong or special association with a particular | None Low

community or eultural group for social, cullural or
spirilual reasons

h | Strong or spacial association with the fife and work | Mone Low
Or 8 pErson, group ar oraanisation of
imporiance n hisiary ]

i | History of slavery/iabour Mone Low

| | Economic impariance Can ke used for farming and recreation | High
Impact assgssmenl

The proposed dowalopment could have 8 e gative impaet on tha firew if the golf courses and residential ervan
donot take |t Inte sccount

Summarized consanvation indicators
Age of proparty and protectian status
The furrow is older than 60 years (appears on 1936 aeral pholo) and | protected in terms of the NHRA

Campelling'No roasons for conservation

The furrow could contribute to the scenery and can be used for creating waler features and migating goif courses
and gardens. Thersare compelling reasons 1o Incorporate it into the development desian. This has been agred to
| by the developers.

Condifions for further conservation/demuoliticn
Document walter furmow

e —
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CULTMATRIX CC

ITEM NO 4: Water furrow
| Legal requirements

Prolected in terms of NHRA

Bummary of mansgement actions

Document furrow (route and photos) befora any-alters_:tlnns
Incorporake it into design of developmaent

Summary of impact significance

With muligalion Low {intorporale inlo design and conserve)

Without mitigation | High negative {demolish)
Photos
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CULTMATRIX CC
ITEM NO 5: Dams and weirs in Jukskei River

Location | Sea map (linear featura)

GPS coordinates | Ses map {linsar feature)

Criginal pame Nong .
Other reference None

Esisting documantation | None
Diescription and discussion: Onginal structures.

Series of dams, resenoirs and wairs in he river designed to stem the flow of waler and creale mservairs for
irfigation purposes

Description and discussion: Alteralions to original stnactures

Mone

Descriplion and dissussinn: Addiions to strucluras
Alarge kind of lookout building siands above a circular reservoir

Setling
Set in river landscape with riverine vegetation

Current heritsge consarvalion sialus =
Some of the dams and weirs appear to ba funclioning. The condition is fair. The herilege conservalion status of

this system Is medium. They suppor biological diversity and two large water monitors ware observed in onie of tha
MESErorsS

Cultural gignificance

No Criteria Applicahil ity Rating

a | Impartance in the community or pattern of history Mona Liow

b | Pessession of uncommon, rare or endangered | Nons L
sspects of natural or cu1tural haritage

¢ | Potential to yield information to undersiand the | Oral information from residents of the | Medium
natural or cullural herilage farm 2= to how the system orginated

d | Impodance in  demonstrefing the principal | None Low
characteristics of 3 parlicular class of South
Africa’s natural or cullural places or objects

e | lmpodance in exhibiling particular  assthetic | Mone: Low
characterstics valuad by a communily or cullural
Qroup : .

f | Importance in demonsirating @ high degree of Part of irrigation system designed for | Medium
creative or teghnical achievement at @ particular | fam
period

g | Strang or special association with a parlicwar | None Low
community or cullural group for secial, cultural or
spiritual reasons

h | Strong or special association with the life and wark | Nene Low
oF 2 parson, group or organisation of
importance in history

i | History of staveryflabour MNong Low

i | Economic imporiance Can be used for farming and recreation High

Impact assessment

It is unlikely that the proposed development will have a negalive impact on these struclures since they farm pari
of the river systam lhat niust be protected

Summarsed conservation indicators

Age of properly and profeciion slalus

Some of the weirs are older than 80 years (appear on 1928 aertal photo) and are therefore prolected by the
NHRA

Compalling'MNo reasons for consenation

Becauss these structures contribute to the scenary and wildiite of the srea, there are no compeliing reasens for

demalltion. However, should hydrologios! and biodiversity studies show the opposite, Cultrmatrix will supporia
conditinnal authorisation for demaolition

Conditions for further conservalion/dernafition
Document (maps, plans, photos)before alterations or demolition
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CULTMATRIX CC

ITEM NO 5: Dams and weirs in Jukskei River

Legal requiraments

Parts are protected by the NHRA,

_Summary of management aclions

Document weirs, dams, reservoirs and other structures

Demaotish recent unsightly addilions

Repair exisling structures

Incomearate inte development deslon

Provide for river management in terms of Water Act and ofher legislation (implying alterstions)

Summarny of Impact significance

With mitigation Low {document and incorporaie inlo design)
Withaut miligatfion | High negative (destruetion withoul documentation)
Photos
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CULTMATRIX GG
ITEM NO 6; Rapids in Jukskei River

Location | See map
GPS coordinales | 526 deg 01'34.2" E 28 deg 0558 1"
Crrlgingl name The "Waterval'
| Crther refarence Unlknown
Exdsling documantalion | Unknown
_Description end discussion: Onginal site
Smmall rapids i river with rver water running over sloping granite suface

Drescription and discussion: Alterations fo original site
Mong

Description and discussion: Additionsto site
A weir was constructed just above the rapids for purposes of feeding the furrow, which starts at this point

Setting
Set In seenic rivering vegetation closato M 1

Current heritage conservallon siatus

The rapids are functioning and from a cultural and blodiversity perspective their herilage conservation value s
high

Cultural significance U
| Ma Critaria Aoplicability Raling
a | ImporEnce in the community or pattern of history Gave name 1o farm High
b | Possession of undemman, rare or endangerad | Intact river feature In urban environment | High
aspects of natural or gultural heritage
¢ | Potential to yield information to understand the | Bicdiversity studies High
natural ar cultural heritags
d | Importance in demonsirating  the  prinelpal | None Low
characterisiics of a paricular class of South
Africa's natural or cullural places or objects
e | importance in  exhibiting particulae  sesthelic | Scenic area High
characleristics valved by a community ar culiural
_droup :
T | Importance in demonstraling a high deoree of | Nane Low
creztive or tachnical achisvement at 2 parlicular
period ol
g | Strong or special associstion with a padicular | None Low
community or cultural group for social, culural or
spirilual reasons
h | Sirong or epeclal azzociation with the life and work | None Law
Or & person, group or oroanisaiion of
impartanice in history
1| History of slavery/iabour None Low
| | E¢onomic imporiance Feads waber furrow Madium
Impact assessment

The proposed davelopment could have a high negative impact on this imporiant feature withoul careful dazign
and layoil

Summarisad conservation !gdicatgr‘s

| Age of property and profechion status

Protacted in terms of NHRA a2 parl of natural heritsge and a3 intanaible heritage feature (placa name}
Compeling/No reasons for conservation T

Because of ls sensitivity, biodiversity, Intangible haritage significance and source far tha furrow, there are
compelling reasans for consenving it

Candifions for further consenation/damaiiion ]
Froper biodiversity sludles; document welr and furmow star
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CULTMATRIX CC

ITEM NO &: Rapids in Jukskei River

Legal reguiremants

Frotected in tenms of environmental and heritage legislation

| Summary of management actions

Document structures
Male sile aocessible to residents of golf course
Maintain site

Incomarale inle development desion

Site Interpretation

Sumimary of impact significance

With mitigation High positive {conservation and dosurmentation)

Withou! mitigation | High negative {destruction without documentalion and research)

Photas
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CULTMATRIX CC

"ITEM NO 7;: Tree lane

Location | See map (lnear feature)

GPS coordinatles | See map (Tinear feature)

Crriginal name None

Other mefemance Mune —

Esisting dipeumentation | None
Descriplion and discussion: Orginal site =
Lane of ping trees running along old track on south side of river. This track appears on the 1938-39 agrisl photo

and on old fanm maps and connectad the farmstead dirsctly with the old Pretoria-Jobanneshung road. [twas
prasumably the main aocess to the fam.

| Deseription and discussion: Allerations Lo original sile
In places the pines have disappearsd, Isaving gaps in the lane

Description and discussion: Additions la site
Mone

Settin
Rural getting with Highwveld grass plaing o

Currenl hertage consernvation status

The pines-are malure and some of them show signs of dying. In plases the lane has been brokan whera tress
have disappeared, Its heritage conservation status is low to madium, since they st &rs-a landscape feature.
Cullural siginificance

| Mo _ Criteria _ Applicability Rating
a | Imporance in the community or pattern of history | Mone ' Low |
b. | Possession of uncommon, rfare or endangered | None Low
| aspects of natural or cultural haritags
¢ | Potential ‘to vield information o understand the | Mone Law
natural or cultural heritage
d | Importance in  demonstraling the principal | Mone Low
characteristics of a partlcular class of Seouth
Alrica’s natural or sultoral places or objeets _
g | ImpoHance |7 exhibiting partioular  aesthetic Landscape feature redium
charactaristics valued by 8 communily or culturs)
group
f | Importance In demonsirating = high degree of | Mone i
creative or technical achiewement at a parficular
period
g | Strong or special associafion with a padicular | None Lo

communily or cullural group for social, cultural or

spiritual reasons

h | Strong or-special asseciation with the life and work | Nona Low
01’8 person, group ar organisation of

impodancs in history

| | Hi=story of slaverylabour MNona Ly
| | Economiic importance Mone Low
| Impact essessment

The impact of the proposad development could be where the lane cannot be incamporated in the layoul and must |
ba ramoyad.

Summarised sonservation indicators

| Age of praperty and profection slafus

MNone

Compafling/Mo reasons for conservation
Betause the trees are ageing and the lane is incomplets, there are no compelling conservation regsons.

However, we recommend relaining the memaory of the lana in the landscape design if possitle. The developers
has already provided for this.

Copdifions for further consenalior/dermofiion
Document befora remaoval
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CULTMATRIX CC

ITEM NO 7: Tree lane

Legal requiremenls

This feature is older than 80 years and is protectad by the NHRA.

Summarny of management aclions

Dacurment lane and road
Incorparate memary of the place into new landseape design

Surmnaw of impact significance

With mitigation Low

Witfiout mitigafion | Low

Pholos
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CULTMATRIX CC

ITEM NO B: Ruins ]
Locstion | On open plains east of N 1 (2 sites) and at base of cell phone mast near sewage treatment plant

GPS coordinates | £ 26 deg 02'30.9" E 28 deg 07'04.0°
5 26 dag D2'42 2" E 2B deg 07'04.7"
§ 26 dag 02'00.7" E 28 deg 07'40.4"
S 26 deg 01'98.5" E 28 deg 07'51.4"
8 268 deqg 02'05.3" E 28 deg 08'04 8

Original nama nknown

Other relerence Naone

Existing documentation | Some appear on 1938 aarial pholo

Description and discussion: Onginal bullding

Ruins of rectangular mud brick dwellings, presumably accupied In the past by farm workers and tenants

elsewhers on the farm. Middens (rubbish dumps) oceur at all of them. There are about 4-5 individual ruins that
gould be identified.

Crascription and discussion: Allerations to original building

Mone

Dascriplion and discusslon: Additions to main bullding

Mone

Setting

East of N 1: On open plains and near main Allepdale road. West of N 1: At cell phone mast, Other ruins have aiso
been obsemved but it i= uncertain of these fall in the development area.

Current heritage conservation status ]

These structures arm muing and their consendation valua i thus low

Cultural significance

Mo ___Critera Applicability Rating

a | Impaorznce in the community ar patiern of history Mone Low

b | Passassion of uncemmon, rare or endangered | None Low
sspects of natural or cultursl heritaga

¢ | Potential to yield information to understand the | None Low
natural or cullural heritage

d | Importance in  demonstrating  the  principal | None Low
characteristics of & paricular class of South
Africa’s natural or cultural places or objscls

g | Impordance in  sxhibiing particular  aasthelic | Nona Law
chargcteristics valued by a communlily or cullural
aroup

f | Imperiance in demonstrsting a high dagree of | Mone Low
creative or lachnical achlevement at a particular
period

g |Strong or special asgocistion with a padiculsr | Mona Loy
cormmunity or cultural group for social, cultural or
spiritual reasons

h | Strong or speclal assoclstion with thelife and work | Mone Low
or & pRrson, group of onganisation of
importance in histary

i | Hi=tory of staveryflabour Associoled with farm workers and | Mediom

tenants
i | Econemic importance Maons Law
Impact assessment

The proposed development will have a low impact dua to- the low significance and conservation value of thase
siles

 Bummanzed conservation indlcators

Age of propesdy and protection siatis

Some siruclures are probably older than 60 years (appear on 1938 aenial photo) and are protected by the NHRA

Compefiing/No reasons for consendalion

Due to ihe low significance and conservation value, there are no compelling reasons to conserva the ruins

Condifiong for further conservation'demaliiion

Document larger and maore visible ruins. (plans, pholos) before demolition. Sampling of middens is recommended
in arder ko refrieve any interesting arefacis associatad with the history of the farm

a1
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CULTMATRIX cC

ITEM NO B: Buins

| Legal requiraments

Sampling requires an archasclogical excavation permil fram SAHRA. Authorisation of demalition of old structures
is subject to submission of dosumenlation.

| Summarny of managaement aclions

Document struclures
Demolish

Sample middens

summary of impac! significance

With mifigation Loy
Withow! mitigation | Low
| Phoios

¥ . £
IESL

h

s . ol ol &
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CULTMATRIX CC

ANNEXURE 2: TABLE SUMMARISING ANTICIPATED IMPACTS ON HERITAGE RESOURCES

@

NATURE OF
IMPACT

EXTENT

SITE
NO'S

INTENSITY

SEVERITY RATING

(Intensity factor x duration factor = value =

rating

DURATION

WALUES

RATING |

PROBABILITY
RATING

IMPACT
SIGNIFICANCE
RATING
(Sevearity
rating &
Probability
rating)

RISK
CONS

RECOMMENDEDR
MANAGEMENT
INTERVENTIONS

Loss of historical
fabric and
layenfig die ta
demolition,
‘alteration, new
uses, insertlons,
additions

Site

1T

Factor4

Fagtor4 18

20 = High

Niag

Congerve and
incorporate In new
development

Loss of urban
form due to
changed
subdivision
pattemns and form
of new
developmeant

Local

1457

Factor 4

Factor 2 8

12 = Medium 1o
high

Meg

Conserve and
Inzarparate in new
davelopmant

Loss of social
fabric due to
urban renewal

Local

Mone

Fagtor 1

Factor 2

B=Low

Mane

Mena

Loss of histéreal
patterns of public
access and use
dugig
privatisation of
public spaces or
gontrollad public

Site

Naona

Fanter 1

Eaclor 2

A= Low

Nang

None

BLORES
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CULTWATRIX CC

ITEM | NATURE OF EXTENT | SITE SEVERITY RATING PROBABILITY | IMPACT RISK | RECOMMENDED
IMPACT NO'S (Intensity factor x duration factor = valua = RATING SIGNIFICANCE | CONS | MANAGEMENT
ratin: RATING INTERVENTIONS
INTEMSITY | DURATION | VALUES | RATING (Severity
rating x
Probabllity
rating)

B Logs of histerical Site 1 Faclor 2 Factor4 8 3 4 12=Medlumto | Neg Canserve and
architectural high incorporate in new
character due to devalopmant
[neompatible new
treatment and
Lise

B Lass of rural Site 1457 Factor 4 Faetor 4 15 5 4 20 = High Neg Incorporate into
landscape memary of new layout
patiem due to '
new patterm of
subelivigion and
land use:

7 Loss of scenic Local None Factar 4 Faotor 5 20 G 5 25 = Veary hlgh Meg Mitigate negalive
landscape and visual Impaet, retain
natwork due to gresn zonesicorrldors,
[ntrusive new plant vegetation
infrastructure and
severance of
linkage routes

B [neampatibility of Local 1457 Factor2: Faotor 2 4 2 3 § = Low Nane Incomorate Into
naw davelopment memory. of new layout
related to urban
form, rural
development,
architectural
character

g Displacemant of Site None Factor 1 Factor 2 Zz Z 2 4= Low MNone Mane (there are no
historical historieal communities

| communities affectad )
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CULTMATRIX CC

ITEM | NATURE OF EXTENT SITE SEVERITY RATING PROBABILITY | IMPACT RISK | RECOMMENDED
IMPACT NO'S (Intensity factor x duration factor = value = RATING SIGNIFICANCE | CONS | MANAGEMENT
ratin RATING INTERVENTIONS
INTENSITY | DURATION | VALUES | RATING (Sewerity
rating x
Probability
rating)

10 Loss of important Local 1.3457 Factor4 Factor 4 16 4 4 16 = Medium to Neg Incaorparate into |
historical high ' marmery of new
featuresslemants layout, consarve and
Including Incorporate in new
structiires, development
planting patterns,
furrowes, cpen
spage networks
related 1o
upgrading and
renawal schemes

11 | Visual impacts Loeal Mane Factor4 Factor 4 20 5 4 20 = High Neg Mitligate negative
associated with visual impact, retsin
siting and design green zonesicomidors,
of new facilities plant vegetation

12 Impacts on buriad Site 145 Factor 2 Fautor 2 4 2 3 G = Low to Neg | Moniter uncovering of
structaras and medium buriad sites and
deposits related objects
o new building
work and
infrastructure

18 | Lossof Lotal 147 Factor 2 Factor 4 B 3 4 12 = Medium Neg Mitigate negativa
relationshizs with vistal impact, retain
satting related Lo green zonesicormidars,
Inapprapriata olant vagatation,
siting of new Inenrporata into
develogment memory of new layout

NORTHERN GOLF COURSES REVISED HERITAGE SCOPING REPORT JUNE 2006



CULTMATRIX GC

["ITEM | NATURE OF EXTENT | SITE SEVERITY RATING PROBABILITY | IMPACT RISK | RECOMMENDED
| IMPACT NO'S (Intensity factor x duration factor = value = RATING SIGNIFICANCE | CONS | MANAGEMENT
ratin RATING INTERVENTIONS
INTENSITY | DURATION | VALUES | RATING {Sevarity
rating x
Probability
rating)
14 | Removal of Site 1 Factar 2 Factar & 10 4 3 12 = Medium Neg Conserve and
historical fabric rehabilitate/adapt
and meanings: histeric struclures:

misinlerpratations
| of past

| associations and
tandency ta over-
restore or
ragonatruct sitas
to earier states

15 Cifferent values Lozal 134578 Factor 1 Factor 2 2 2 ] 4 = Low Mong Fublic particlpation
in imterpretation process for HIA
of heritage

16 Disturbance of Site MNone Factor Factor 2 2 2 <} 6 =Low Meg Manitor ramains
human remalns in during construction
unmarked worhk
locations:

{unprediciability
of presence)

17 Loss of human Site None Factor Factor 2 2 2 a B=_Low Mea Monltor rermains
dignity associated during construction
with disturbance wark
of human
remains

18 | 'Loss of respact Site 3 Factor 2 Factar 3 & 3 2 5="Low MNeg Public paricipation
for religious process as part of HIA
affiliations and
practlices

18 | Inappropriate Site None Factor 1 Factor 2 2 2 2 4= Low Nona Nona

memorialisstian
af hurman
remalns
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CULTMATRIX CC

ITEM | NATURE OF EXTENT | SITE SEVERITY RATING PROBABILITY | IMPACT RISK | RECOMMENDED
IMPACT NO'S {Intansity facter x duration factor = value = RATING SIGNIFICANCE | CONS | MANAGEMENT
rating RATING INTERVENTIONS
INTENSITY | DURATION | WVALUES | RATING {Severity
ratimg x
Probability
rating)
20 Conflicting Local Mone Factor 1 Factor 2 2 2 2 4= Low None Public participation
Interpretaiions of
events dua to
tange of valug
stems
21 Over-exploitation Site tNane Faotor 1 Factor 2 2 2 2 o= Low hlone Nana
of natural
resources
associated with
tradilional uses
22 | Visual intruslon of Local 1.457 Factor 4 Factor 4 B 3 5 2{1 = \ery high Nag Conserve memary of
new developmant landseape pattems in
In historical mew layout
5pAces, axes,
view coridars
23 | Loss of historical Site 1.7 Factor 4 Factor 2 12 4 4 16 = Hlgh Neg | GConserve memory of
oontext dua to landscape pattemsin
urbanisation naw layout
24 | Inappropriate Locsl MNone Factor 2 Faclor2 4 F] 4 8= Madium Nag Conserve and adapt
changes in use in ' farmstaad to retain
contrast to memary of original
regienal function
charactar

STANDARDIZED SET OF CONVENTIONS USED TO ASSESS THE IMPACT OF PROJECTS ON INDIVIDUAL HERITAGE FEATURES

Category of heritage significance of feature

One or more of the categories (a) to (i) in terms of Section 3(3) of the NHRA

From & herllage perspective Lhere should be-a distinction betwean significance arbedded in the physical fabrie,

axperience of the place.

of in associations with events or persens, or in the
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Conservation value of heritage feature (individual)
Waorth, conservation ulility, and desirability to conserve: low, medium, high

Duration of the impact

- Short term

- Medlum term

- Long term

- Permarent (Irmeversible)

Extent of the impact

- On g site seale (not bayond the development)
- On alocel scale (suburb, town)

- Ona metropolitan or regional scale

- O a national or international scale

Impact significance rating

CULTMATRIX €C

1-5 years
Factor-2

510 years
Factar 3

Risk will only cease after the operational life of the activity, efther because of natural processes or by

human intervention
Factor 4

Mitigation, either by natural process or by human intervention, will not aceur In such a way that the

risk can be considersd transient
Factor §

This is caleulated by multiplying the severity rating with the probability rating.

The impact significance factor should Influsnce the development project as described below.

LEVEL | RATING POSITIVE RISK CONSEQUENCE N__EEATI‘JE RISK CONSEQUENCE
Low 4-8 Na Infiugnee on proposed davelopment | Mo nflusnce on proposed development
Medium 7-12 Proposad davelopment should be Proposed development should be mitigated
approved or mitigation measures should be farmulated
before It can be sppraved
High 13-18 Points towards a decision to approve Points towsrds a daclsion to tarminate
the development and with development proposa| or to formulate and
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enhancement in final design

pedam mitigation 1o reduce significance
level o at least low

Very
high

19-25 and
above

The devaolopmant should be approved

IF mitigation cannat ba effectively
imptementad he devalopment proposal

should be terminated

Intensity of impact

- Low

- Medium

- High

Legal requirements:

Functions and processes of natural or human origln are nat affected and anly minor risks may oeolr
Factor 1

Natural or heritage environment Is affected but fiunctions and processes of nalural ar human ofigin
can contimue through often in an altered manner
Factor 2

Natural or heritage environment is affectad to the extent that functions and processes of natural or
human erigin will temporarily or permanently czase
Factor 4

Specific leglslation and permit requirements that potentially could be infringed upon by the proposed project, [f miligation is necessary.

Nature of the impact

Impact of the activity (development) on a heritage resource with indications about its pesitive and/or negative effacts, The statement of significance informs it. The
nature of the impact may be histarical, aesthetic, socigl, linguistic, architectural, Intrinsic, asscctational, contextual (visual or non-visual) or a cembination of the

aghove.

Probability of the impact
Probability describes the likeliood of the risk actually eecurrng and is rated as follows:

- Improbable

- Probable

- Highly probable

Low possibility of risk to oceur sither because of design or historic experience
Rating 2
Prominent possibllity that risk will oceur

Rating 3

Mast likely that risk will ooour
Rating 4
59
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Risk will ocaur regardless of any prevention measures

- Definite
Rating &

Recommended management action:
For aach impact, the recommended practically attainable mitigation actions that would result in a measurable reduction of the impact must be identified. This s

expressed according to the following:

1. Avpidance: Preserve feature at all costs and restore/rehabilitate’enhance It together with Interpretation
2. Mitigation; Preserve feature if possible, otherwise salvage excavation and/or documentation/recording before demalition/alteration, followed by preserving its

memary in design and secale of devaloprment
3. None: Mo further action requirec

Sewverity rating

The severity rafing Is caleulated from the multiplying the intensity factor with the duration factor, e.g. 2 x 3 =6 (factor).

| RATING FACTOR
Low severity: rating = 2 Calculated values 2 to 4
Medlum severlty: rating = 3 Caloulaled values 5 to 8
| High severity: ratihg = 4 Caloulzted velues 9 to 12
Very high severity: rating =5 Caloulated values 12 to 16 and more
Severity factors below 3 indlgate no risk |

a0
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