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1.

1.1

INTRODUCTION

Project Background and Description of the Ac tivity

A mixed-use development hasbeen proposed in the Cato Ridge area. The application forauthorsation for
the project will include the following land uses light industry (all non-noxious), housing & Iogistics and the

associated infrastructure and service connections for water, electricity, mads and sewerage (including an

mnte nm

sewage package plantforthe first phase). The projectbrmwadly includes:

Openspacesand conservation areas.

Mixe d-use ac tivities (potentially offices, retail, and commercialfac ilitie s).

light ind ustry, ware housing, distrib ution and lo gistic s.

Intemalmwads (7 m wide excluding road reserve, 3.5 m single lane in both direc tions), mad upgrades
and new inte rse c tio ns.

Sto rm w a te r infra struc ture, inc luding pipelines and attenuation ponds.

Se wer infrastruc ture, including pipelines, collection sumps, pump stations and a 2 megalitre (MD
modular wastewater treatment plant (WIP) with an effluent discharge point (to be phased in a
modularfashion asthe development progresses).

Wate rinfra struc ture, inc luding pipelinesand anelevated storage tank

Ele c tric al infra struc ture, including substations and underground/overhead transmission lnes. Two
altemative optionsare being reviewed forPhase 2. The finalelectricaldesignsare subjectto approval
by Eskom.

The requirement for the hydmlogical assessment is in part due to the potential presence of watercourse

fe ature

son site and the impervious nature ofthe proposed activity. A key component ofthe inve stiga tion will

be potential flood areas, accommodation of peak storm events, best practice ersion control and the

genera

1 impact of the development on downstream surface water resources for water users in the

catchment. The proposed activitiesoccuron the following properties:

Table 1 Poperntieslocated atthe proposed Cato Ridge Development Company Itd. site
Portion Famm Name Fam No. Iatitude Iongitude SG Code Deed Area
208 Uitko mst & Do o mrug 852 -29.72431 30.61159 NOFID0000000085200208 ™790/1957 12.15
229 Uitko mst & Do o mrug 852 -29.72505 30.60964 NOFID0000000085200229 T7407/1960 12.36
95 Uitko mst & Do o mrug 852 -29.72349 30.60778 NOFID0000000085200095 T7836/1948 80.92
101 Uitko mst & Do o mrug 852 -29.71963 30.61498 NOFI00000000085200101 8234/1949 36.43
102 Uitko mst & Do o mrug 852 -29.72320 30.61522 NOFI00000000085200102 T1396/1950 24.49
202 Riet Valei 851 -29.70264 30.63221 NOFI00000000085100202 0.73
39 Uitko mst & Do o mrug 852 -29.71072 30.61750 NOFID0000000085200039 1420/1980 133.05
24 Riet Valei 851 -29.70955 30.62448 NOFID0000000085100024 8.83
198 Riet Valei 851 -29.71041 30.62518 NOFID0000000085100198 16448/1984 1.07
197 Riet Valei 851 -29.71055 30.62532 NOFID0000000085100197 16814/1983 0.82
29 Riet Valei 851 -29.71337 30.62869 NOFID0000000085100029 819/1987 77.80
305 Uitko mst & Do o mrug 852 -29.71583 30.62155 NOFID0000000085200305 16814/1983 1.51
41 Uitko mst & Do o mrug 852 -29.71588 30.62320 NOFID0000000085200041 818/1987 16.38
262 Uitko mst & Do o mrug 852 -29.73909 30.62173 NOFID0000000085200262 18356/1968 0.47
0 Uitko mst & Do o mrug 852 -29.73105 30.59967 NOFID0000000085200000 1048/1986 19.93
29 Uitko mst & Do o mrug 852 -29.73173 30.61590 NOFID0000000085200029 4349/1922 162.70
27 Riet Valei 851 -29.68788 30.62932 NOFID0000000085100027 1420/1980 105.52
26 Riet Valei 851 -29.69837 30.62822 NOFID0000000085100026 1420/1980 98.23
40 Uitko mst & Do o mrug 852 -29.69945 30.61874 NOFID0000000085200040 59.46
25 Riet Valei 851 -29.70018 30.62351 NOFI0D0000000085100025 1420/1980 70.71
465 Uitko mst & Do o mrug 852 -29.72973 30.61045 NOFID0000000085200465 22.30
471 Uitko mst & Do o mrug 852 -29.72786 30.61243 NOFI00000000085200471 041
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95 Uitko mst & Do o mrug 852 -29.72078 | 30.60710 NOFI0D0000000085200095 T1420/1980 33.68
369 Riet Valei 851 -29.70086 | 30.63165 NOFI0D0000000085100369 133500/2012 | 10.82
29 Uitko mst & Do o mrug 852 -29.73168 | 30.61650 NOFI0D0000000085200029 T349/1922 | 130.15

Uninformed and poordy planned infrastructural developments in the vicinity of water resources, such as
sensitive surfface and groundwater,canrapidly degrade these resources. Thus, pre-development (orin some
casespostdevelopment) assessmentsare required to gain an understanding ofthe naturalenvironment and
guide the developmentalprocessin orderthat site-specific mitigation measurescan be putin place.

Figure 1 Site setting forthe Cato Ridge Development Company Itd. site
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Figure 2 Developmentlayoutforthe Cato Ridge Development Company Itd. site
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Figure 3 Iocality map ofthe proposed Cato Ridge Development Company Itd. site
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1.2 Terms ofreference

Phase 1

i

0O 0 0 0O

0O 0 0O

Desktop Assessment

Analysisofrainfalldata.

Analysisand description of streamflow data.

Determination ofcatchment c harac teristic s.

Alegalreview ofthe key legislative requirements and policy objec tives.

A description ofthe hydrwlogicalcycle ofthe catchment, including both upstream and downstream
use1s.

HydrwlogicalImpact Assessment

A site visit willbe performed to assess the dominant hydmwlogical processes and pattems at the site
and to comply with NEMA Appendix 6 (referto the attached methodology and guideline foradded
detail).

Incorporate the findings ofthe existing stormwatermanagementplan and flood line deline ations into
the hydmwlogicalanalysis.

Setoutthe gapsand assumptions(ie.%ofthe area to be hard surfaced) underpinning the asse ssment
and motivating fora high-le velasse ssme nt.

Assess the pre-mitigation impacts of changes to the hydrmlogical system (up- and down-stream),
based on effluent discharge and increased stormwater runoff. The impact should be divided by
projectphases(Phase 1,2and 3) and also by life cycle (Construction, Operation, decommissioning &
a no-go scenario).

Recommend appropriate mitigation measures forinc lusion into an EMPr

Undertake a post-mitigation impactassessmentofallidentified impac ts.

dentify and assesscumulative hydwlogicalimpactsaswell

Development of a management plan, including mitigation measures, ongoing management and
mo nito ring re q uire me nts (inc luding frequencies and loc ations).

Page | 9



1.3 Iegislation Relevant to the Study

The following is rele vant to this study:

e Section 24 ofThe Constitution ofthe Republic of South Africa (1996);

e Agenda 21 -Actionplanforsustainable developmentofthe DepartmentofEnvionmental Affairsand
T urism (DEAT) 1998;

e National Envimnmental Management Act (NEMA), 1998 (Act No. 107 of 1998) inclusive of all
amendments, aswellasthe NEM: Biodive rsity Ac t;

e NationalWaterAct, 1998 (ActNo. 36 0f1998);

e Conservation of Agricultural Resources Act, 1983 (Act No. 43 0f 1983) (CARA);

e Mineralsand Petroleum Resources Development Act, 2002 (Act No. 28 0f2002);

e Nature and Envimnmental Conservation Ordinance (No. 19 0f 1974);

e NationalForest Act(No. 84 0f1998); and

e NationalHeritage Resources Act(No. 25 0f 1999).

2. STUDY SIIE

The CRDC site is located primarly within Quatemary Catc hment U20d, within the catchment area of the
MswathiRiver, and fallsunderthe uMvotito uMzimkhulu Water Management Area (WMA). The site islocated
atthe upperreachofthe catchmentand hasno defined waterc ourses. This site drains towardsthe Umsund uzi
system which is heavily modified. The site isdominated by thomveld with some area ofinvaded bush.

The site islocated between the N3 and open bush areas. The sunmounding vegetation iscategorized aspart
ofthe Hinterdand Thomveld type. Severalinvasive alien plantspecieswere identified on site, suchasbugweed
(Solanum mauntiaonum), peanut butter cassia (Senna didymobotrya), Black Wattle (Acacia meamsi), and
lantana camam. A quanryislocated directly south of the proposed site.

Rainfall in the region occurs in the summer months (mostly December to February), with a mean annual
precipitation of 726 mm (observed from rainfall station 0239518 W & 0239673 A). The reference potential
evaporation (EL) is approximately 1667 mm (A-pan equivalent, after Sc hulze, 2011) and the mean annual
evaporationisbetween 1300 — 1400 mm, which exceedsthe annualrainfall This suggestsa high evaporative
demand and a water limited system. Summers are warm to hot and winters are cool The mean annual
temperature is approximately 21.5 °C in summerand 13.8 °C in the winter months (Table 2). The undedying
geology ofthe site isNatalGroup Sandstone and the soilsoverain are sandy-clay-loam ranging from Mispah,
Glenrosa to Shortlands form in thisparticulararea.

Table 2 Mean monthly minfalland temperature observed at Camperdown (derived from historicaldata)

Jan | Feb | Mar | Apr | May | Jun Jul | Aug | Sep | Oct | Nov | Dec | Ann

Mean Rainfall (mm) 86 79 74 36 18 8 9 15 36 65 78 82 726

Mean Temperature (°C) 22.0 | 229 | 214 | 198 | 178 | 152 | 154 | 16.3 | 18.1 | 183 | 19.9 | 21.1 | 19.0
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3. MEIHODOIOGY

The following methodology wasfolowed in orderto meetthe objectivesasdetailed in the termsofreference.
The assessment ofthese systemsconsidered the following databases where relevant:

Table 3 Data type and source forthe CRDC asse ssme nt

Data Type Year Source/Reference
Aerallmagery 2016 Surveyor General
1:50 000 D pographical 2011 Surveyor General
1 m Contour 2022 Zutarn
River Shapefile 2011 e'The kwini
Durban Geological Sheets/National
Geology Shapefie 2011 GroundwaterArc hive
Iand Cover 2014 EKZNW
WaterRegistration 2013 WARMS - DWS

*Data wilbe provided on request

3.1 Site Visit

A site visit was conducted by Nature Stamp on the 24th February 2023. A partial pre-development state was

assessed. The curmrent condition wasassessed asfollows -

e 'The vegetation characteristicsofthe watercourse were assessed forthe determination ofthe Manning’s

n-values;

e 'The presence and dimensions of any crossings, such asculvertsand bridges, that would actasa barmier
to a flood eventand thatmaybe damaged during the occumence ofsuch an event were noted;

o 'The overallstate of drainage channels, streamsand rivers was assessed;

o 'The slope ofthe study site aswellasevidence offlood damage and erosion around the site were noted;

o 'The state of existing gauging stations (nearby) was assessed to determine if the structure is accurately
recording streamflow (e.g. evidence of undercutting ordamaged features); and

o 'The elevation atthe waterleveland crossing levelin orderto verfy contourdata.

The watercourse systems were not flowing at the time of the site visit.

Figure 5 Generalsite conditionsobserved during the site visit
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3.2 Critical Catchment Delineation and River Reach Analysis

The crticalcontrbuting catchmentarea wasdetermined foruse in both the watershed delineation tooland
HEC-HMS and SWATmodels. The sub-catc hments were delineated using the 2 m contourset provided by the
topographicalsurvey asan input. Thiswasused to create a Digital Ele vation Model(DEM) that wasthen used
asan input to the watershed tool (Figure 6).

DEM Setup Qutlet and Inlet Definition
ODEI‘I DEM Raster L) Subbasin outlet
@ () Inlet of draining watershed
() Pointsourceinput
DEM projection setup @ B {;dga';ﬁm;g:_ﬁ Add by Table
Edit manually
[ Mask =) acalliadalllard
— ADD DELETE | | REDEFINE
| Burn In @
Stream Definition Watershed Outlets(s) Selection and Definition
Ci |
Wholewatershed sgggﬁon
outlet(s)
Flow direction and 4
accumulation ﬁ Delineate
watershed
Area: [Ha]

Number of cells: Calculation of Subbasin Parameters

o [7] Reduced report Calculate subbasin 5
j et
Watershed dataset: i | o prics BT S S [m*
|| Skip stream
Stream dataset. | geometry check T
- or delete
|| Skip longest flow rESEnoir /_'%
Stream network ALD DELETE

path calculation
Create streams and outlets ™
4 Mumber of outlets: | Exit Minimize

Mumber of subbasins:

Fgure 6 SoillWaterAssessment Tool(SWAT) watershed delineation toolforsub-catchmentdelineation and stream networkcreation

3.3 Impact Assessment Methodology

The folowing impact assessment methodology ensures that specialists address all relevant factors that
contribute to significance (avoiding arbitrary assessment). The specialist report should outline the impact
assessment methodology that provides the readerwith a clear summary of how the specialist derived the
significance.

Foreachpredicted impact,crteria are applied to e stablish the significance ofthe impactbased onlikelihood
and consequence, both without mitigation being applied (pre-mitigation) and with the implementation of
the recommended mitigation me asure (s) (post-mitigation).

“Significant impact” means an impact that may have a notable effect on one or more aspects of the
envionment ormay result in non-compliance with accepted envimnmental quality standards, thresholdsor
targetsand isdetemine d through rating the positive and negative effectsofan impacton the envimnment
based on criteria such asduration, magnitude, inte nsity and probability ofoccumence” (2014 EIA re gulations,
asamended).

The crteria that contribute to the consequence ofthe impactare:

e Intensity (the degree to which pre-development conditionsare changed), which also includes the type
ofimpact(being eithera positive ornegative impact); the duration (length of time that the impact wil
continue); and the extent (spatialscale) of the impact.

e 'The sensitivity of the receiving envimnment and/or sensitive receptors are incorporated into the
consideration of consequence by approprately adjusting the thresholds or scales of the intensity,
duration and extentcriteria based onexpert knowledge.
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Foreachimpact,the specialistappliesprofessionaljudgementto ascribe a numericalrating foreach criterion
according to the examples provided in Table 1, Table 2 and Table 3 below. The consequence is then
established using the formula:

Consequence = type x (inte nsity + duration + e xte nt)

Depending on the numeric al result, the impact's consequence would be extremely, highly, moderately or
slightly detrimental; or neutral; or slightly, moderately, highly or extremely beneficial These categories are
provided in Table 5.

T determine the significance of an impact, the probability (or likellhood) of that impact occuming is also
considered. In assigning probability, the specialist considers the likelilhood of occumence and takes
cognisance ofuncertainty and detectability of the impact. The most suitable numercalrating for probability
isselected from Table 4 below and applied with the consequence according to the following equation:

Significance = consequence x probability

When assigning a probability to an impact, it is vitally important to distinguish this from the concepts of
frequency and confidence, with which it is sometime s c onfuse d:

. Probability refers to the likelihood thatan impactwilloccur.

. Frequency refers to the regularty with which an impactoccurs. B ilustrate the difference
between frequency and probability, it mustbe considered that something that happens
infre quently may stilbe a certainty (ie. have a high probability). Forinstance, Halley's Comet only
comesclose to the sunevery 75 to 76 years(ie.it hasa very low frequency), butitisstila
certainty.

. Confidence refersto the degree ofcertainty of a prediction. Confidence maybe related to
impactassessment critera (extent, intensity, duration orprobability) and isnot necessarnly only
related to probability. Confidlence may be influenced by any factorsthat introduce uncertainty
into a prediction. The specialistsappointed to contribute to thisimpactassessment have
empidcalknowledge oftheirrespective fieldsand can thuscomment on theirconfidence in their
findingsbased on the availability ofdata and the certainty oftheirfindings. All spe cialists sho uld
inlcude a short assessmentand description oftheirconfidence rating in theirimpact assessment
report.

Depending on the numerical result of this calculation, the impact would fallinto a significance category of
negligible, minor, moderate ormajor, and the type would be eitherpositive ornegative. Examples of the se
categoriesare provided in Table 6.

Once the significance of an impact occuming without mitigation has been established, the specialist must
apply theirprofessional judgement to assign ratings forthe same impact afterthe proposed mitigation has
been implemented.

Lastly, two furtherpoints are important when applying these criteria to impac ts:

. Specialistsneed to assessthe impact, notthe source ororigin ofthe impact (ie. the ac tivity that
causesthe impact). Forinstance, although the activity thatcausesa specific impactmay take
place overa long period of time, thisdoesnotnecessarly imply that the impact itse If will p e rsist
forthe same length of time. The assessment must focuson the impact (the change in the
environment) ratherthan on the activity thatcausesan impact.

. Considerthe directimpactofthe proposed projectdesign. Fthe designofa projectavoidsan
area where a highly sensitive orimreplaceable resource occurs, it would be a mistake to assume
that thisresource would experience an impactsimply bec ause the resource occurs within the
boundariesofthe study area. Forexample,ifa wetland orarchaeologicalsite occurson portion
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A, butthe projectislocated on portion B, the wetland orarchaeologicalsite maynotbe directly
affected.

The tables on the following pages show the scalesused to classify the above varablesand define each of
the rating categores.

Statusof Inpactisclassified as:

. Positive : + (A benefit to the rec eiving environme nt).
. Negative: - (A cost to the receiving environme nt).
. Neutral: N(No costorbenefit to the receiving environme nt).

3.3.1 Mitigation measures

The significance of an impact indicates the level of mitigation measures required to minimise negative
impacts and reduce envimnmental damage during the varous project phases. Suitable and approprate
mitigation measures should be identified foreach potential impact based on specialist ecommendations
and expertise.

Table 4 Definition of Intensity ratings forcumulative impact asse ssment

Ra ting Crite ria
Negative impacts Positive impacts
(Type ofimpact=-1) (Type ofimpact= +1)
impacts impacts
7 Complete destruction (e versible and imeplaceable loss) |Noticeable, sustainable benefits that improve
of naturalorsocial systems, resources (e.g. species) and |the quality and extentofnaturalorsocialsystemsor
human health. resources, including formalprotection.

No chance of these processes orresources ever being
restored to theirpre-impactcondition.

6 The very high degree of damage to natural orsocial |Great improvement to the ecosystem or social
systems or resources. These processes or resources may |processesand servicesorresources.

restore to their pre-prject condition over very long
periods(more than a typicalhuman life time ).

5 Serious damage to components of natural or social [Ongoing and widespread benefits to natural or
systems orresources and the contravention of legislated |socialsystemsorresources.
standands.

4 High degree damage to natural or social system |Average to intense positive benefits for naturalor
components, speciesorresources. socialsystemsormesources.

3 Moderate damage to natural or social system |Average, ongoing positive benefits for natural or
components, speciesorresources. social systemsorresources.

2 Minor damage to natural or social system components, |low positive impactson naturalorsocial systemsor

species or resources. likely to recover over time. |resources.
Ecosystems and valuable social processes are not

affected.

1 Negligible damage to individualcomponents of natural |[Limited low-level benefits to natural or social
or social systems or resources, such that it is hardly |systemsorresources.
noticeable.

Table 5 Definition of Duration ratings forcumulative impact asse ssment
Rating Crite ria
Permanent: The impact wilremain inde finite ly.

Beyond projectlife: The impactwilremain forsome time afterthe life ofthe Project.

Projectlife: The impactwillcease afterthe operationallife span ofthe Project

Iong-term: The impact wilcontinue for6-15 years.

W (& [OU |& |

Medium-term: The impact wil c ontinue for2-5 years.
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9 Short-term: The impactwillcontinue forbetween 1 month and 2 years.
1 Immediate: The impact will continue forlessthan 1 month.
Table 6 Definition of Extent ratings forcumulative impact asse ssment
Ra ting Crite ria
7 Intemational: The effect wiloccuracmossintemationalborders.
6 National: The impactwillaffect the entire ¢ ountry.
5 Province/ Region: The impactwillaffectthe entire province orregion
4 Municipal Area: The impactwillaffectthe whole municipalarea.
3 Iocal The impact willextend acrossthe study area and the IAParea.
2 Limited: The impactwillbe limited to the study area.
1 Very limited: The impactwilbe limited to the footprint of the development and willnot extend
to the boundariesofthe study area.

Table 7 Definition of Probability ratings forcumulative impact assessment

Ra ting Crite ria

7 Certain/ Definite: There are sound scientific reasons to expect that the impact wil definite ly
occur.

6 Almost certain/ Highly probable: kis most likely that the impactwiloccur.

5 Likely: Thisimpacthasoccumed numemwustines here orelse where in a simiarenvironment and
with a similartype of developmentand could very conceivably occur.

4 Probable: This impact has occumed here or elsewhere in a similar envimnment and with a
similartype ofdevelopmentand could conceivably occur.

3 Unlikely: Thisimpacthasnothappened yetbutcould happen.

2 Rare/ improbable: The impactisconceivable,butonly in extreme circ umstances. The p o ssibility
of the impact manifesting is very low due to the design, experience or implementation of
adequate mitigation me asures.

1 Highly unlikely/None: The impactis expected neverto happen orhasa very ow chance of
occumng.

Table 8 Definition of Consequence ratingsforcumulative impact asse ssment

Range Sig nificance rating
-21 -18 Extremely detrimental
-17 -14 Highly de trimental
-13 -10 Moderately detrimental
-9 -6 Slig htly de trime ntal
-5 5 Negligible
6 9 Slig htly b e ne ficial
10 13 Moderately beneficial
14 17 Highly beneficial
18 21 Extremely beneficial

Table 9 Definition of Significance ratings forcumulative impact asse ssment
Range Sig nificanc e rating
-147 -109 Major- negative
-108 -73 Moderate - negative
-72 -36 Minor- negative
-35 -1 Negligible - negative
0 0 Neutral
1 35 Negligible - positive
36 72 Minor- positive
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73 108 Moderate - positive

109 147 Major- positive

Table 10 Definition of Confidence ratingsforcumulative impact asse ssment
Rating Crite ria

Iow Judgement is based on intuition, and some majorassumptions are used to assess the impact
that may prove untrue.

Me dium Determination is based on common sense and general knowledge. The assumptions made,
whilst having a degree of uncertainty, are fairly robust.

High Sub stantive supportive data orevidence exists to verify the asse ssme nt.

3.3.2 Assessmentofcumulative impacts

A 'cumulative mpact'isdefined in the EIA regulations, 2014 asthe 'past, curentand reasonably foreseeable
future mpactofan activity, considered together with the impactofactivities associated with that ac tivity,
thatin itsef may notbe significant, but may become significant when added to the existing and reasonably
foreseeable impactseventuating from similarordiverse ac tivitie s’.

Examplesofcumulative impactsinclude those resulting where severalhydroelectric projectsare constructed
or planned on the same river or within the same watershed, multiple oil and gas projects or mines are
developed in proximity, orseveral wind farms are constructed orplanned within the same flyway orregion.
In other cases, cumulative impacts occur from the combined effects overa given resource of a mix of
different types of projects, forexample, the development of a mining site, access mads, transmission lines,
and otheradjacentland uses.

4. IIMMITATIONS & ASSUMPIIO NS

Inorderto applygeneralized and oftenrigid design methodsortec hniquesto natural, dynamic e nvironme nts,
a numberofassumptionsare made. Furthermore, a numbero f limita tio ns e xist when asse ssing such complex
hydrwlogic al syste ms. The following c onstraints may have affected this asse ssment:

e 1l-meter contour interval data and Digital Elevation Models (DEMs) were used in the assessment.
However, outside ofthe immediate study area, the 5 metercontours were used.

e Given the setting ofthe site (some existing industries) notalllocations were accessble.

e 'There waslittle flow outofthe system. The catchmentsare very smalland the watercourse associated
with the site hasbeen historic ally transformed. In addition, boreholesnearhy are used forsmallscale
live stoc k drinking and are negligible.

e ltisassumed thatallthe spoilland construction areas/plantshasthe potentialto contaminate surface
water, hence all storm waterinfrastruc ture isbased on the worst case dirty waterc atc hment sizes.
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5. RESULIS AND DISC USSION

A detailed desktop assessment wasundertaken forthe site. Thiswasthe pointofdeparture forthe calculation
ofdesign flood volumes. These adopted values were then used in the HEC-RASand HEC-geoRASmodels to
route thisflood event through the channel

5.1 Desktop Hydrlogical Assessment

The Camperdown station (0240073 W) was used in the hydmlogical assessment as it is located i close
proximity to the site (~3.7 km) and hasa record thatislongerthan 30 years. Additionalgauges were used to
patch the missing data ofthe rainfallrec ord. The 24-hourrainfallde p thsfordiffe rent re tum perio d storm events
asgiven by Smithers and Sc hulze (2003) atthe Camperdown site isprovided in Table 11.

Additional assessments of rainfall stations and weirs were undertaken for the contributing catchment area.
Rainfallstationswere considered based on theirproximity to the site, altitude and length/reliability ofthe data
record. In similar vein, flow gauging stations were considered only if good quality data with a reasonable
record length wasavailable.

Table 11 Comparison ofvalues from some ofthe rainfallstationsthat were assessed during the data analysis
Station No. Estimated MAP (mm) Years Reliable Altitude (m) Station Name
0239855 A 715 107 28.4 757 Cosmore
0240361 U 739 5 99.9 826 UmlaasRoad (WW)
0240014 W 691 107 38.6 772 UmlaasRoad
0240422 A 643 3 97.4 717 Thani
0240073 W 690 107 73.2 589 Camperdown
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Fgure 7 Iong term synthesized annualrainfallvalues with the mean annualprecipitation indicated in blue

5.2 Allowable Abstractions and Water Re gistration

Quatemary Catchment (QC) site: U20J (Mgeni). According to GN 538 (2016), the General Authorization
(GA) limits forthis QC are asfollows—
o Abstractionofsurface water: 2000 m3/ year@ 11sthroughoutthe year
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e Storage ofwater: 2 000 m3

e Grundwaterabstraction: 275 m3/ha/year(allowed under GA).

The se limits show thatthiscatchmentarea issomewhat waterlmited and restricted wateruse applies. 40
000 m3 of groundwatercould be abstracted from this site undera GA. Thiswould be capped at 40 000 m3

peryear.

5.3 Catchment

The Camperdown area surveyed has soils derived from Natal Group Sandstone. These deposits give rise to
abrasive, fine-grained, often shallow, sandy soils which are grey orbleached in colour.

Contourlnes (1 meter) and the Alos Palsar12.5 meter DEM were used to derive the surface termain (Figure 4).
The soils and geology were obtained from GISlayersobtained from eThekwini and nationaldatabases and
site samples. The site is situated close to the catchment divide at the top of smallun-named trbutaries. The
majorty of runoff from the site would flow towards the north-eastem extent of the property. The site has a

gentle slope with undulating termain.

This site is dominated by Ngongoni veld (SVs 4, Mucina and Rutherford, 2006). This oc c urs within the sub-
escarpment savanna biome. The desktop analysis revealed that the area is largely transformed, with the
possibility for some flagged fauna and flora (e.g. red data species and endangered wildlife) being found
from the C-plan, SEA and MINSET databases. However, this does not necessarly mean that rare or
endangered species will occur in the area of interest. The following information was collected for the

vegetation unit SVs 4 (Mucina & Rutherford, 2006; Sc o tt-Shaw & Esc o tt, 2011):

e Undulating plains and hilly landscape mainly associated with drier coast hintedand valleys in the rain-

shadow ofthe min-bearing frontalwe athersystems from the eastcoast.

e Soursparse wiry grassland dominated by unpalatable Ngongonigrass(Arnstida junc ifo rmis) with thismono -
dominance associated with low species dive rsity.
e Ihgoodconditiondommated by The me da triandra and Thistac hya le uc o thnx.
e Wooded areas are found in valleys at lower altitudes, where this vegetation unit grades into Kwa Zulu-
Natal Hinterdland Thomveld and Bisho Thomveld.
e Termitaria supportbush clumpswith Acacia species, Cussonia spic ata, Ehre tia rigida, Gre wia oc cide ntalis

and Coddia rudis.

Iarge patches of alien invaders were noted as well as subsistence farming, sunounded by industry and

infra struc ture .

Table 12 Existing land coverarea forthe contrbuting catchmentarea

Pre-development Pre- Post- Post-

Iand Cover Area (ha) development development development

Percentage Area (ha) Percentage

Proposed Ihdustial Area (CRDC) 0.00 0.00 353.27 11.45
Grassland & Woodland 1828.50 59.27 1561.83 50.62
Existing Agric ulture 59.21 1.92 59.21 1.92
Existing Ind ustry 269.74 8.74 268.41 8.70
Existing Mixe d Use 8.13 0.26 8.13 0.26
Existing Re sidential 29.77 0.97 29.77 0.97
Existing Rural 357.68 11.59 357.68 11.59
Existing Socialand Civic 6.96 0.23 6.96 0.23
Open Space / Conservation 147.46 4.78 147.36 4.78
Proposed Agric ulture 0.02 0.00 0.02 0.00
Proposed Industry 326.12 10.57 254.98 8.26
Proposed Landfill 35.26 1.14 21.23 0.69
Proposed Mixed Use 1.18 0.04 1.18 0.04
Proposed Raiway 0.00 0.00 0.00 0.00
Proposed Residential 14.53 0.47 14.53 0.47
Proposed Road 0.00 0.00 0.00 0.00
Proposed Socialand Civic 0.53 0.02 0.53 0.02
Total 3085.09 100 3085.09 100
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BCatchment Area (30.8sgkm)
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Figure 8 Existing and proposed land use forthe catchmentarea of CRDC
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5.4 Input from the Storm WaterManagement Plan (Kantey & Templer, 2020)

The Storm WaterManagementPlancompiled by K&T(2020) with the objective to propose methods (struc tural
controls) for managing runoff flows to prevent detrimental impacts on receiving waters, considering both
quality and quantity of stormwater runoff. A series of stormwater channels, headwal, gabion and reno
mattre ss structures have been designed and strategically located to direct flow into attenuation ponds

(Fgure 9).

5.5 Input from the Flood Assessment (Aurecon, 2019)

The 1:50 and 1:100 year flood extent was derived using the Rational Method and compared with the
Altemative Rational Method. Future c onditions, assuming the new development comprises 50% of the area.
An additional 15% forincrease wasincluded to account forclimate change circumstances. These findings

Page | 21




were then used to determine otherrelevant mput parametersrequired to complete the flood line modelin
HEC-RAS.

The re sultsshowed the developmentisoutside offlood areasand thusthe riskofflooding on the development
is minimal
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FLOOD EXTENT
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=1:100 Year Flood (Aurecon, 2019)
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—Services
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Date: 3/12/2023

7
eThekwini k‘/ .

District Municipality /

KwaZuly-Natai

J

@)
"
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Figure 101:100 yearflood extent derived forthe CRDC

5.6 Input from the Watercourse/ Aquatic Assessment

The watercourse assessment wasundertaken. The following summarised key impacts were identified.

Phase 1: Construction Phase
e Directphysicallossormodification of wetland and/ oraquatic habitat associated with the onsite
watercourses
o Alerationofhydrmlogicaland geomorphologicalprocesses(ersion and sediment)
e Impactsto waterquality
e Impactsto ecologicalconnectivity and/orecologicaldistutbance impacts

Phase 1: Operational Phase
o Alteration ofhydmwlogicaland geomorphologicalprocesses(ersion and sediment)
e Impactsto waterquality
e Impactsto ecologicalconnectivity and/orecologicaldistutbance impacts
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Phase 2 Construc tion Phase

e Directphysicallossormodification of wetland and/ oraquatic habitat associated with the onsite
waterc ourses

e Alteration ofhydmwlogicaland geomorphologicalprocesses(ersion and sediment)

e Alteration ofhydmwlogicaland geomorphologicalprocesses (ersion and sediment)

e Impactsto waterquality

e Directphysicallossormodification of wetland and/ oraquatic habitat associated with the onsite
watercourses

Various mitigation measures were proposed. Those relevant to the hydmwlogicalimpact were included in the
impact asse ssment.

5.7 Inpacton Upstream and Downstream Users

An investigation of the upstream and downstream users was undertaken forthe overall system. Cognisance
ofproposed developmentswasalso considered, even those that would notbe directly impacted upon but
could if transfers were implemented. The site is ocated on the catchment divide of three quatemary
catc hments(U20J, U20Land U60C). Assuch, there are no upstream users. The proposed stormwaterdisc harge
points are directed towards the Sterkspruit to the south (trbutary of the Umlazi river) and of the Mshwa thi
system to the north east (trlbutary of the Umngeni). This system has a significant amount of users. No
abstractionswere identified close to the site. The following abstractionsand damsare registered downstream
ofthese two systems:

Dams:
o Reg No.21192120 —Ihanda Dam —241 700 000m3 — QC U20L- Mgeni—DeptofWaterAffairs
o Reg No.21071475 —ShongweniDam —3 700 000m3 —QC U60C - Mlazi— UngeniWater
o Reg No.21171768 —KavchellDam — 25 000m3 — QC U60C - Ste rkspruit — Berriman DE
o Reg No.21155786 — Uitko mst & Doomrug Dam — 190 000m3 — QC U60C — Ste rkspruit trib — Albert Goswell
o Reg No. 21170000 — Uitkomst & Doomrug Dam 1 -2 500m3 — QC U60C — Ste rksp ruit tribb — Tigoni
o Reg No. 21170000 — Uitko mst & Doomrug Dam 2 —2 000m3 — QC U60C — Ste rksp ruit tribb — Trigoni
o Reg No.21171802 -Doomrug Dam 1 —600m3 — QC U60C — Ste rkspruit trib — Guthrie S
o Reg No.21179421 —NPC Dam 1 -5 000m3 — QC UB0A — Ste rksp ruit — Ste tkspruit Aggregates
o Reg No.21179421 —NPC Dam 2 -8 000m3 — QC U60C — Ste rkspruit — Ste tkspruit Aggregates

Abstra c tions:
o Reg No.21184870/1 —Borehole —2 000m3 — Ste rksp ruit Catc hment
o Reg No.21179421/1 —Borehole —2 000m3 — Ste rksp ruit Catc hment
o Reg No.21179421/2 —Borehole —2 000m3 — Ste rksp ruit Catc hment
o Reg No.21179421/3 —Borehole — 2 000m3 — Ste rkspruit Catc hment

Given the catchment analysis, it is clearthat this system is somewhat stressed and the highest priority water
usersare the potable users, the c ommunity and the environment. The wateruse would notchange asitwould
be connected to municipal infrastruc ture. The quantity of the net discharge of water on the system is the
same as the pre-developmentstate. However, there isan increased riskof increased storm waterdisc harge
affecting the downstream envionments (sediment discharge and contaminants). This must be managed
through stormwatermanagement.

6. HYDROIO GICAL SURFACE WA'TER IMPACTASSESSMENT

Within and around the CRDC footprint, the existing impacts on surfface water and respective catchment
areasinclude -

. The clearance of naturalhabitat forsettlementsand associated roads;
e Hardened surfacesresulting in a reduc tion in infiltra tion;
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Point source pollution from se ttle me nts & ind ustry;

Concentrated flow paths from drain outlets’dongasalong the mads;

Historical modification of waterc ourse systems foragric ulture and infra struc ture ¢ onstruc tion; and
Vario us servitudes.

In the broader catchment, similar impacts are present as noted for the site proposed CRDC prject.
Additionalexisting impactson the groundwaterresourcesand respective catchmentareasinclude -

e Infrastructure development within wetland systems (wetland encroachment) or river banks —
leading to a directlossof wetland systemsand decrease in groundwaterrecharge;

e [FExpansion of town areas resulting in an increased water demand and an increase in water
pollution;

e Unregulated boreholesthat may put strain on the limited groundwaterresources;

e Iitterand solid waste disposal—direct waterpollution; and

e Poororabsentsanitation —direct waterpollution.

6.1 Potential Inpacts During Construc tion/ Implementation

Impactslikely to occurduring construction are descrbed in Section 6.1.1 to 6.1.3. These impacts are further
assessed in Table 13.

6.1.1 Ihcrease in Sedimentation and Erosion

The construc tion ac tivitie sassociated with the roads, buildings, ind ustrie s, servitude sand batc hing areasresult
in distutbances in the sois (earth moving equipment, spoil areas, excavation etc.) which lead to
concentrated flow paths (erosion) and transport ofsediments during rainfall e ve nts.

The significance ofthisimpactis witho ut mitigation and with mitiga tion.

The following mitigation measures are recommended:

o Manage storm wateron site (the post development discharge should equal the pre-development
discharge). This can be done through attenuation structures below significant impervious
areas/disturbed areas, silt trapsand waterstorage struc tures;

o Stop activities during and immediately after minfall events until accumulated water has dissipated
and soishave become stable;

o Identify and rectify erosion areasimmediately should they occur

o Preserve topsoilforuse in rehabilitation during and afterconstruction completion; and

o Revegetate distutbed areasduring and afterconstruction completion to the pre-development state.

Monitoring is important to ensure that the implemented mitigation measures are successful The following
monitoring isrequired:
o Allimperviousand disturbed surfacesto be monitored to ensure drainage is functionaland sediments
are notbeing transported offthe site.
o Ensure allclean waterisdissipated towardsthe naturalflow area and alldity waterisdirected towards
a controlstruc ture.
o Ensure no sedimentsare allowed to enterthe natural system.

6.1.2 Increase in Surface Runo ff
The construc tion ac tivitie sasso ciate d with the roads, building s, nd ustrie s, servitudes and batc hing areasresult
mcompacted solareasand lossofvegetation. Asthe construction phase progresses, the impervious surfac e
area increases. This results in a reduction of infiltration and an mncrease in potential flood peaks and storm
waterdischarge (alteration of flow pattem).

The significance ofthisimpactismoderate negative without mitigation and with mitig a tion.

The following mitigation measures are recommended:
o Implementanadequate storm watermanagement plan specific to the construction phase.
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o Temporarysittrapsshould be installed around stockpiesorspoilareas. Constructed permanentareas
should include attenuation structuresthatallow clean waterto infiltra te .

o Stop activities during and immediately after minfall events until accumulated water has dissipated
and soishave become stable.

Monitoring is important to ensure that the implemented mitigation measures are successful The following
monitoring isrequired:

o Ensure compacted areasare rehabilitated and revegetated.

o Ensure allclean waterisallowed to infiltrate where possible.

o FEnsure permanentimperviousareashave attenuation orflow dissipating struc ture.

The ncreased sedimentation/erosion and the mcrease in surfface runoff are overdapping impacts. As such,
theirsignificance hasbeencollectively assessed in termsoflocalhydmwlogy (Table 14).

6.1.3 Potential Spills Contaminating Surfface Water

Construction activitie sassociated machinery/vehicle s(spills), handling offuels,cementmixing areasetc.lead
to a decrease in water quality due to contamination of surfface water. Thiscould be at the time of the spil
due to proximity to waterresourcesorata laterperiod aftera rainfallevent. Additionally, spills may alterthe
movementofwaterthrough the soils (waterrepellent substances).

The significance of thisimpactis moderate negative without mitigation and with mitig a tio n.
Thisislargely due to the diffic ulty of managing spills should they notbe prevented.

The following mitigation measures are recommended:

o Provide suitable ablution facilities for c onstruc tion workers with waste removed from the site and
disposed ofata suitable location;

o Preventand manage spills;

o Manage and remove construction waste from the site before it accumulates to a hazardous level
(potentialpoint source pollution areas);

o Ensure a spillmanagementplanisin place and appropriate spillmanagementmateralsare available
on site;

o Ensure drip traysare used undermachinery/equipmentand any storage ofhazardouschemicalsison
a bunded area;and

o Envimnmentally friendly alte mativesto chemicalscommonly used should be considered.

Monitoring is important to ensure that the implemented mitigation measures are successful The following
monitoring isrequired:
o 'The site should be continually checked to ensure vehicles and equipment are not leaking
(prevention).
o Construction areas should be continually checked to identify spillareas. Should a spil be identified,
the spilmanagement procedure should be implemented.

6.2 Potential Inpacts During Operation

The operationalimpacts are similarto the construction phase impacts. The key impactsinclude the increase
in runo ff (due to increased imperviousareas) and a decrease in waterquality (potential spills/c ontaminants
from maintenance vehicles, infrastructure and equipment). The significance of the identified operation
mpacts hasbeen classified in the form of impacttable (Table 14) which addresses both water quality and
quantity. Although a relatively low rainfallarea, rainfallevents exceeding 170 mm in a day have occumed
here. As such, these events need to be accommodated to match the pre-development state and ensure
the continued hydrwlogic al pattems.

6.2.1 Increase in Surface Runoff
The operation activities associated with the accessrads, industrie s/busine sse s and tre atme nt fac ilitie s re sult

in impervious areas that were previously sparsely vegetated natural land. This results in a reduction of
infitration and an increase in potentialflood peaksand storm waterdischarge (alteration of flow pattem).
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The significance ofthisimpactis witho ut mitigation and with mitiga tion.

The following mitigation measures are recommended:

O

O
O

Manage storm water on site (the post development discharge should equal the pre-development
discharge). Thiscan be done through permanent attenuation struc tures below significant impervious
areas;

Building s must have gutters and downpipesthatdirectrain waterinto storage structures that release
waterorrecycle wateron the site;

Storm watershould allow forclean waterto be released and allowed to infiltra te ;

Gutters and drains should be monitored to ensure blockages are not present and
sediments/contaminants are not pre sent;

Revegetation mustoccurbelow the quany and batc hing areas; and

Strategic cutoffdrains mustbe placed along mads.

Monitoring is important to ensure that the implemented mitigation measures are successful The following
monitoring isrequired:

O
O
O

Ensure storm waterstructuresare clean and operational
Inspectand ensure thatno ersion occursnearattenuation structuresorcut off drains.
Inspectsuccessofrevegetated areas.

6.2.2 Potential Spills Contaminating Surfface Water

Operation activities include vehicles (spills), storage of chemicals and detergents which may lead to a
decrease in waterquality due to contamination of surfface water. Thiscould be atthe time ofthe spilldue to
proximity to water resources or at a later period after a rainfall event. Additionally, spills may alter the
movementofwaterthrough the soils (waterrepellent substances).

The significance of this impact is moderate negative without mitigation and moderate negative with
mitigation. Thisislargely due the footprint of the site.

The following mitigation measures are recommended:

@)
@)
@)

@)
@)
@)

Prevent and manage spills;

Remove any waste from the site ata suitable disposalfac ility;

Ensure a spilmanagementplanisinplace and appropriate spllmanagementmateralsare available
on site;

Ensure cleaning materialsdo notget discharged into the soil

Ensure hazardouschemicalsison a bunded area (110 % of the storage volume); and
Envionmentally fiendly alte mativesto chemicalscommonly used should be considered.

Monitoring is important to ensure that the implemented mitigation measures are successful The following
monitoring isrequired:

@)

The site should be inte mitte ntly checked to ensure service vehiclesand storage areasare notleaking
(prevention).

Should a spillbe identified, the spillmanagementprocedure should be implemented.

An ECO should identify, ecord and report chemicals, spillsand disposalofany chemicalson site.
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Table 13 Pre- and post-mitigation impact significance forthe proposed CRDC development

Ac tivity

Potential
Environmental
Significance

Significanc e Pre-Mitiga tion

Applicable
Area of
Influence

Inte nsity

Dura tion

Extent

Prob ability

Total

Sta tus
(Pos/Neg)

Significance

Summary of Mitigation Me asures

Sig nific anc e Post-Mitiga tion

Inte nsity

g
£
£
A

Extent

ility

Probab

Total

Sta tus
(Pos/Neg)

Significance

Phase 1, 2

& 3 Construc tion

Construction ofroads,
buildingsand sewices

Alteration of
hydmlogicaland
geomorphological
processes (erosion
and sediment)

Phase 1,2 & 3-
Construc tion
site

12

Neg

* Limit the duration of construction to reduce the riskofprolonged sedimentation
and erosion impactsoccuning.
* Implementand adhere to bufferzonesforwetlandsand riparan areas, with
planned development infrastruc ture to remain outside of the bufferzones.
* Demarcate bufferson the ground to avoid inc ursions into these areas.

* Addresspotentialerosion and sedime ntation risks on site through the
implementation of Best Management Practices(BMPs) in erosion and sediment
control
* Rehabilitate any erosion orvegetation clearing impactsassoon aspractically
possble and inaccordance with a Rehabilitation & ManagementPlan.
¢ Inplementbimonthly aquatic biomonitoring and waterquality monitoring during
construc tion and use findings to inform site management.

12

Neg

Hardened/Impervious
construc tion surfaces

Increase in Surface
Runo ff

Phase 1,2 & 3-
Construc tion
site

15

Neg

-75

o Manage storm wateron site (the postdevelopment discharge should equalthe
pre-developmentdischarge). Thiscan be done through attenuation struc ture s
below significant imperviousareas/distutbed areas, sit trapsand waterstorage

struc ture s;
o Stop activities during and immediately afterrainfallevents untlac cumulated
waterhasdissipated and soilshave become stable;
o ldentify and rectify erosion areasimmediately should they occur;

o Preserve topsoilforuse in rehabilitation during and afterconstruction comple tion;

and

o Revegetate distutbed areasduring and afterconstruction completion to the pre-

development state.

14

Neg

-56

Potentialfor
Contamination from
Machinery and Stored
Petro-chemicals

Inpactsto water
qua lity

Phase 1,2 & 3-
Construc tion
site

15

Neg

-75

e Addresspotentialerosion and sedime ntation risks on site through the
implementation of Best Management Practices (BMPs) in erosion and sediment
control
e Addresspotentialspilland pollution risks on site through the implementation of
Be st Management Practices (BMPs) in spilland pollution controland hazardous
substances management.

* Rehabilitate any spillrelated impactsassoonaspractically possble in
accordance with an ‘Aquatic Contingency Plan’.

e Inplementbimonthly aquatic biomonitoring and waterquality monitoring during
construc tion and use findings to inform site management.

13

Neg

-65

Phase 1

,2 &3 Operation

Operation ofindustres,
madsand businesses

Alteration of
hydrmlogicaland
geomorphological
processes (ersion

and sediment)

Phase 1,2 & 3-
Operation

13

Neg

-65

e Inplementbest practice stormwatermanagementdesign, including erosion
protection atoutfallsand allow forunimpeded base flowsalong watercourses.
e Stormwaterand energy dampening systemsto be designed and implemented to
decreasesthe riskofstream bankersion.
¢ Maintain sto rm wa te rinfrastruc ture asnecessary.
e Inplementand adhere to 33m and 31m bufferzonesforwetlandsand rparan
areas, respectively.

e Wetland rehabilitation focused on re-establishing low enegy diffuse flow along
the system, ratherthan concentrated flow along the centraldrain, as it c urre ntly the
situa tion.

e Inplementaquatic biomonitoring and waterquality monitoring during operation
and use findingsto inform site management.

12

Neg

-60

Hardened/Imperious
Surfaces(oofs, vadsete.)

Increase in Surface
Runo ff

Phase 1,2 & 3-
Operation

14

Neg

-84

e Anadequate storm watermanagementplanto be designed by an approprate
engmneer. Here, the engineershould account forboth naturalrun-off (that which
canbe released into the naturallandscape with no detrimentaleffect) and excess
artificialrun-off generated by the proposed development struc turess.
® Otherstruc turesthat may be considered are semi-pemeable surfacesthatcan
absorb antificialrun-off butreleasesa certain amount into the landscape. Energy

dissipating structurescan also be used.

14

Neg

-70
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* Sewage Treatment Plant: implementbest practice design and operation
according to an approved managementplanthataccountsforexpected
biologicaland hydraulic loads, makes provision forsystem failures.

* Develop a maintenance programme thatincludesregularinspectionsforwear
and tearofmechanicaland electrical plant components.

* Develop a discharge waterquality monitoring programme.
¢ Wetland rehabilitation focused on re-establishing low energy diffuse flow along
the system, ratherthan concentrated flow along the centraldrain, asit c unently the
situa tio n.

e Inplementbest practice stormwatermanagementdesign, inc luding ersion

Operational W;zelzgsia;ty‘ protection atoutfallsand allow forunimpeded base flowsalong watercourses.
Contamination from . Phase 1,2 & 3- * Maintain storm waterinfrastructure asnecessary,
. . contaminated runoff . 15 Neg -75 R 14 Neg -70
Ind ustrie s, b usine sse s, Operation e Inplementand adhere to bufferzonesforwetlandsand riparan areas.
. from hardened . Lo o - L
vehiclesetc. surfaces e Inplementbimonthly aquatic biomonitoring and waterquality monitoring in
accordance with the ‘Aquatic Monitoring Plan’ during construc tion and use findings
to inform site management.
* Addresspotentialerosion and sedime ntation risks on site through the
implementation of Best Management Practices (BMPs) in erosion and sediment
control
* Addresspotentialspilland pollution risks on site through the implementation of
Best Management Practices (BMPs) in spilland pollution controland hazardous
substances management.
* Rehabiltate wetlands, iparan areas, and bufferzonesand in accordance with a
‘Wetland Rehabilitation & Management Plan’
No Go Altemative
. Impactaccrued due to the developmentnotproceeding.
. The natural envionment would subsequently not change under its cunent
management.
No develolapn;entofthe N/A 7 Neg -21 . Pre-existing impacts would continue with a slight projected increase i 8 Pos 32
n impactsdue to sunounding se ttle me nts.
. Due to financialconstraints, landownersmay notbe able to secure the land
leading to flegalexcavation, grazing and litte ring.
Cumulative Inpact
. Accumulated stormwaterincrease due to the combined impervious nature
Hydmlogicalimpact requirng detailed SWMPs
. combined with Phase 1,2 & 3- . Share construction accessmwads
Combined mpact neatby Operation 14 Neg -84 . Utilize the same spoilareas 1 Neg -66
developments . Utilize water e ffic ie ntly
. Create ‘green’ areas
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6.3 Potential Cumulative Impacts

In relation to an activity, cumulative impact “means the past, cumrent and reasonably foreseeable future
impactofan activity, considered together with the impactofactivities associated with that ac tivity, that in
itsef may notbe significant, but may be significant when added to the existing and reasonably foreseeable
impacts eventuating from similar or diverse activities” (NEMA EIA Reg GN R982 of 2014). k is important to
considerthe biggerpicture where numermwussmallimpactscanlead to greatercumulative impacts.

There are quamies nearby that are to be used for the N3 upgrade. However, these quamies have been
strategically located close to the N3 and will be closed once the N3 upgrade is completed. The nearby
developmentsare listed in Table 14. Due to these nearby developments and the proposed large footprint of
the CRDC, the combined cumulative impacton watercourseshave a moderate negative.

The recommended mitigation measures are aligned with the identified c onstruc tion and operation impac ts.
Key mitigation measures would be to minimize Stormwaterruno ff, share construction accessmwads, utilize the
same spoilareas and utilize wa ter e ffic ie ntly.

Table 14 Listof projectsnearthe proposed CRDC development site

NEAS Provine Proje ct title Project Description Sta tus
numbe ial Ref.
r Numbe
r
GoswellDevelopments (Pty) Itd are proposing to
HIA Decommissioning of the facilities At decommission its facility forthe recycling of
/000160 DM/002 GoswellDevelopments (Pty) Itd located aluminium which wasestablished atthe Goswell Authoise d
2/2021 1/2021 in Cato Ridge, e Thekwini Me tropolitan Developments waste
Munic ip a lity, KZN processing site in Cato Ridge within the e The kwini
Me tro po litan Munic ip a lity.
KZN/ FIA Proposed levelling of 18.7ha of virgin land Proposed levelling of 18.7ha of virgin land for
/000154 DM/000 | forlhdustrialpurposes,located on portion Industrialpurmposes,located on portion 34 of Authoise d
5/2021 9/2021 34 of Uitkomst and Doomrug no. 852, Uitkomst and Doomrug no. 852, Cato Ridge,
Cato Ridge, KwaZulu-Natal(Phase two) KwaZulu-Natal (Phase two)
Basic Asse §smenthcess'fo.rthe leveling 0f16.7 of virgin land forind ustrial
proposed leveling 0f16.7 of virgin land for . .
KZN/ EIA industrial purposes, located on portion 34 purposes, located on portion 34, portion 45,
DM/003 . >’ . > | portion 46, portion 293 and portion 298 o f Uitko mst
/000165 portion 45, portion 46, portion 293 and . Cure nt
0/2021 . and Doomrug No. 852, Cato Ridge. The
0/2021 portion 298 o f Uitko mst and Doomrug No. . . .
852, Cato Ridge, e The kwini Munic ip a lity realignment and relaxation ofa portion ofrem of
’ ’ KZN ’ portion 34 of Uitko mst and Doomrug No. 859
DM/ S24 . . oo ..
N/A G/0001/ Cato Ridge crematorum Portion 8 0£50, Cato R{dge,.wﬂshm the eThe lwini Finalize d
Munic ip a lity
2018
. . The remainderofPortion 30 o fFarm Uitko mst and
N/ A DM/006 Construction ofwarehf) using forlougat Droonrug, No 862, loc ated within the e The kwini Finalized
7/2013 Properties s
Munic ip a lity
. Blasting of quamiesin the area and expansion of
N/A N/A N3 Upgrade & Quanmnies the N3 to a 5 lane mad Curent

6.4 No-Go Altemative

The No-Go Option, should the Cato Ridge Iand Development and Release Project not proceed, would be
that CRDC would not pursue any development of the land. The site will emain in the ownership of CRDC/
Assmang and the status quo willbe retained forthe site.

Forpumposesofcomparative assessmentin termsofthe EIA, a likely worst-case scenario approach forthe no-
go option is considered and compared with the impact assessment for the worst-case scenario preferred
development altemative for consistency. Extrapolating the existing land use practices under a no-go
developmentoption,itisreasonable to assume thatinc ursionsonto the property forilegalsand mining, wa ste
dumping, grazing (including buming) and informal settlements would continue. Thisis already visible within
some parts of the study area. The landowner would continue to manage the areas together with law
enforcementto the extentreasonable. However, historicalimpactsand in the absence ofadditionalincome
to facilitate an intensified managementapprwach to the land, it would be reasonable to assume that the se
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mpactswould continue and possbly escalate asthe surmounding ruralc o mmunitie s ¢ o ntinue to expand and
densify, creating ncreasing demand forland and resources.

6.5 Impacts associated with Climate Change Projections

The following potentialimpacts may arise asa result of climatic changesin the future, which would possbly
affectthe CRDC drainage areasand surmounding environme nt:

e Increase in extreme weatherevents such as powerful min/thunderstorms, strong winds, intense heat
waves, severe coldnessand increased lightning strike s.

e 'This would lkely cause flooding within the watercourses, which could damage the sumounding
environme nt.

e 'The risk of contamination of watercourses would increase due to significantly greater volumes of
runo ff, which may lead to disease outbreaksand human health problems.

e Alien vegetation uses more water than indigenous vegetation, therefore reducing natural water
supplies / choking natural watercourses. Alien plants have the ability to ovempower indigenous
vegetation and becoming overgrown within rivers and stre ams.

7. CONCIUSION

This report details the hydmwlogical impact of the proposed Cato Ridge Development Company Itd. A
detailed desktop hydmwlogicalinvestigation wasundertaken. mput from the wetland assessment, storm water
managementplan and flood assessment wasused to guide the impact significanc e asse ssment.

The findingsand recommendationsare:

1. The nearby watercoursesare in a modified condition due to significant historicalencroachment and
woody inva sion.

2. 'The proposed site islocated outside ofthe 1:100 yearflood event.

3. 'The significance of the impact of the proposed development on water quality is moderate during
both the construction and operation phases.

4. 'The significance of the impact of the proposed development on surface runoffis moderate during
both the construction and operation phases but can be considered to be minor if
interve ntion/ mitigation measuresare adopted.

5. 'The significance ofthe mpactofthe proposed developmentonlocalhydmwlogy isminorduring both
the construction and operation phases.

6. Strict adherence to best practice guidelines, spil management and erosion control must be
throughoutoperation ofthe development.

7. Regularmaintenance ofculvertsmustbe undertaken to ensure thatthe flood riskisnotincreased due
to blockagesby debris.

8. Stormwaterinterventionshave beenrecommended based oncalculated peakdischarge.

Through thishydmwlogicalimpact asse ssment, Nature Stamp (PTY) Itd. Hasdetermined thatno fatalflaws exist
from a hydrmlogicalperspective. Thisislargely due to the existing state ofthe site and its sumounding area, its
position in the catchment, its projected state if not developed and the assumed proposed intervention
measures. Should the recommended mitigation measures be effectively inplemented and stormwater
infra struc ture maintained and managed, the specialist finds no grounds to withhold the envimnmental
autho risa tio n.
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ANNEXURE A Design Rainfall

Design Rainfallin South Africa: Ver3 (July 2012)

Userselection hasthe following critera:

Coordinates: Iatitude: 29 degrees 42 minutes; longitude: 30 degreess 30 minute s
Durationsrequested: 30 m,24 h,1d

Retum Periodsrequested: 2 yr, 5 yr, 10 yr, 20 yr, 50 yr, 100 yr, 200 yr

Block Size reque sted: 0 minute s

Data extracted from Daily Rainfall Estimate Database File
The six close st stations are liste d

Sta tion Name SAWS Distance Record Iatitude Iongitude MAP Altitude Duration Retum Period (years)
Number (km) (Years) (°) () (°) () (mm) (m) (m/h/d) 2 2L 2U 5 5L 50U 10
10L 10U 20 20L 20U 50 50L 50U 100 100L 100U 200 200L 200U

UMIAASROAD 0240014 W 4.0 46 29 44 30 31 7563 790 1d 494 487 499 720 711
72.4 909 89.1 925 112.6 108.6 116.6 147.3 139.5 1574 179.0 168.0 196.7 216.5 200.5 244.7
COSMOORE CATO RDGE 0239855_A 5.7 33 29 45 30 29 769 777 1d 60.2 593 60.7 87.6
86.6 88.2 110.6 1085 112.7 137.1 132.2 142.0 179.3 1699 191.7 217.9 204.6 239.5 263.6 244.2
298.0

CAMPERDOWN 0240073_W 5.7 85 29 43 30 33 714 600 1d 543 535 548 79.1 781
79.6 99.8 979 101.6 123.7 1193 1281 161.7 1533 1729 196.5 1845 216.0 237.8 220.2 268.8
MEYER IFJ CAMPERDOWN 0240077_P 105 36 29 47 30 33 738 598 1d 492 484 496 716
70.8 721 904 88.7 92.0 112.0 108.0 116.0 146.5 138.8 156.6 178.0 167.2 195.7 2154 1995
243.5

UKULINGA AGR RES STA 0239700_A 114 33 29 40 30 24 714 866 1d 54.1 533 546 788 778
79.3 994 975 101.2 123.2 1188 127.6 161.1 152.7 1723 1958 183.8 2152 236.9 2194 267.8
KITARNEY ISLES 0240078_W 121 49 29 48 30 33 648 614 1d 478 471 482 69.6 68.7
70.0 87.8 86.2 894 108.9 105.0 112.7 1423 1349 1522 173.0 162.4 190.1 209.3 193.8 236.6

Gridded valuesofallpoints within the specified block

Iatitude longitude MAP Altitude Duration Retum Period (years)

© e O@mm) (m) (m/h/d) 2 2L 2U 5 5L 50U 10 10L 10U 20 20L 20U 50
50L 50U 100 100L 100U 200 200L 200U

29 42 30 30 764 762 30m 22.7 169 28.6 33.1 24.7 415 418 31.0 53.0 518 37.7 66.8
67.8 485 90.1 824 584 1126 99.7 69.7 140.1

24h 627 525 728 913 76.7 1057 1153 96.1 1350 142.8 117.1 170.1 186.8
150.5 229.7 227.0 181.2 286.9 274.7 216.2 357.0

1d 532 445 61.7 775 650 89.6 978 815 1145 121.2 99.3 1443 1584
127.6 194.8 192.6 153.7 243.4 233.0 183.4 302.8
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ANNEXURE B

Storm Water Mitigation Measures (Kantey & Templer)

tem

Recommendations

Grading of the site

T avoid the formation of preferential stormwaterflow pathsand associated point source ersion/ scouring the entire site mustbe graded/
sloped to encourage shallow diffuse sheetflow towards stormwatercollection and conveyance systems.

Allstormwatermanage ment infrastruc ture/ systems including collec tion, detention, attenuation, conveyance and outlet struc tures must be
located outside of delineated watercourses and theirrespective bufferzones with some allowance foroutlet protection/ armouring within b uffe rs
where thisisnotpractically feasible.

Source contiols &
Rainwaterharvesting

Stormwatershould be harvested onsite from mofed surfacesthusreducing the quantity (volume) of waterreceived by downstream water
resources assurface flow. Thiswateristo be used onsite fornon-potable applicationsormade available to landowners/ communities for
mmgation orothernon-potable uses.

The use ofhardened surfaceson the property willbe keptto a minimum asfaraspossible to encourage infitration and reduce runoffcapacity.
Carparksforexample could be graveloranothersemipermeable material(permmeable paving, porousbricks/blocks) ratherthan impermmeable
asphaltorconcrete.

Iocalcontiols and
stormwaterconveyance

Use a combination ofopen, grass-lined channels/swales and stone-filled infitration ditc he s ratherthan simply relying on underground piped
systemsorconcrete V-drains. This wilenc ourage infiltration acrossthe site, provide forthe fitration and removalofpollutantsand provide for
some degree of flow attenuation by reducing the energy and velocity of storm waterflowsthrough increased mughness when compared with

pipesand concrete V-drains

Forparking lotsand driveways-gardenbeds(landscaped areas) and stormwaterconveyance channels, the use ofconcave open-lined swales
orbio-retention areas should be used to receive and convey stormwater. Forthese areasno curbsorspaced curbsare recommended so water
canmove freely from hardened surfacesinto the swalesorbio-retention areas.

Equally, if flowerplantbedsare to be established adjacentto paved surfaces, then these should be designed to receive stormwaterfrom
hardened surffacesand should be planted with mbust indigenous speciesthat contrbute to stormwatermanagementobjectives.

Road runoffwilneed to be managed through use of grassed swalesorgrassed drainage trenc hesrunning parallelalong the moad on the
downslope side ofthe accessroad. Grassed swales/drainage ditches/trencheswillintercept runoffand promote sto rmwa te rinfiltra tion thus
reducing surface runoff volumesand velocitiesdownslope. Altematively, numerous mitre drainscan be constructed to dissipate waterin small
quantities and low velocities.

Bio-retention methodsdo notonly address flow volume and velocity issuesbutare an effective meansofremoving suspended solds, heavy
metals, hydrocarbons, organic compounds, and dissolved nutrie nts from stormwater. Inages1and 2,below, provide a visualexample of the
type of bio-retention swalesbeing recommended’.

Storm wate r outle ts

Stormwaterdisc harge outletsare to be used to ensure thatthe ersive energy of surface run-offis dissipated, and sediment suspended in the run-

offistrapped before entering aquatic ecosystems. With regardsto these outlets, the follo wing envinnmentally responsible storm water

discharge/outlet design considerations should be considered:

A seriesofsmallerstormwateroutletsisrecommended overa few large outlets. The stormwateroutlets mustbe constructed atregularintervals to
spread out surface flow and avoid flow concentration.

Alloutlets must be designed to dissipate the energy ofoutgoing flowsto reduce point source scouring and erosion risks. In thisregard, adequately

sized concrete stiling basingsumps mustbe installed atalloutlets and flow from these stilling basins must fallonto suitably designed gabion reno-

ma ttre sse s with wing walls. The reno-mattre sses must extend an approprate distance downslope to ensure that erosion risks are minimised.
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Appropriate ammouring (e.g. reno-mattressesorrockpacks) downstream/downslope ofdischarge pointsisessentialto avoid scouring and
sedimentation. Thisappliesto discharge pointsin termrestialand aquatic ecosystemsand isofimportance due to the sandy erodible nature of the
soils in the study area.

The outlet reno-mattresses must be established to reflectthe naturalslope ofthe surface itisconstructed onand are to be located atthe natural
ground-level

The outletsand associated outlet protection struc tures should be aligned parallelto contourswhereverpossible to reduce the gradientof
outflowsand remain outside of wetland, riverand theirbuffers.

Stormm wa te r a tte nua tion

Stormwa teratte nuation struc ture s should be designed to allow forthe maintenance ofbase flow.

The outlets of stormwateratte nuation struc tures should be associated with appropriate ersion protec tion me asures.

struc ture s - - - -
A seriesofsmalloutlets from attenuation struc turesis preferred to a single laige outlet.
Inle t orote e tion Measuresto capture solid waste and debris entrained in stormwaterentering the stormwatermanagement system (inlet protection devic es) wil
p be incorporated into the design of the system and could include the use ofeithercurb mlet/inletdrain gratesand/ordebrisbaskets/bags.
M fédi . . . . . . .
anage‘x‘:‘;o dirty The recycling/reuse of dirty wateris promoted; alte matively, thiswaterwilneed to be directed into the sewersystem.

Inte mal Road De sign Recomme ndations

A.Road Stoomwater
Management
Recommendations

Key design considerations forthe managementofstormwaterand erwsion linked with mad developmenthave been included below:

Measures mustbe implemented to distrbute storm waterasevenly aspossible to avoid point sourcesofdischarge directly into watercourses.

The location and design ofnad drainage and discharge pointsshallbe done in a mannerthat minimises peak discharge to downstream aquatic
resources by considering the following:

Decreasing volume of waterreaching wetlandsassurface flow by encouraging infiltra tion; and

Decreasing velocity of flows entering aquatic resources (eitherthrough structuralorvegetative means).

T reduce the volume and velocity of stormwaterrunoffreceived by watercourses, mad runoffshould be removed from madsvia rmad drainage
infra struc ture constructed atregularintervalsatthe approach to watercourse crossingsto avoid point source scouring atthe outlets.

Whereverpossble, alloutlets mustbe located outside ofthe delineated watercourses (wetlands/river).

When designing stormwateroutlets, many smalloutlet discharges must be favoured overa few large outletsto reduce outlet flow volumes and
velo citie s.

Alloutlets must have adequately designed ersion protection and energy dissipation measures (e.g., Reno-mattre sse s, stone -pitc hing) suitable to
reduce anticipated discharge velocitiesto levelsthatdo notpose an erosion risk.

Amouring (e.g., reno-mattre sse s with vetiverbands) must be installed below allstorm wateroutlets priorto flows entering downstream
watercourses.

Whereverpossble, vegetated swales/side drains should be specified ratherthan concrete lined drainage channels(e.g.,concrete V-drains).
Vegetated swales/side drains should be wel-vegetated with appropriate speciesand stabilized by meansofgabion orconcrete cut-off walls to
preventersion and vertic alincision. Smilary, outlets should notbe piped outletsbutopen vegetated channelsorvegetated mitre drains.

Watershould be discharged atregularintervalsalong mmad segmentson the approach to watercourses so thatthe volume and velocity of flows
reaching finaldisc harge pointinto a watercourse isreduced asfaraspossble.

Approprate outlet structuresand energy dissipatorblocksare to be specified atalldischarge pointsto break the energy ofthe storm water.

Where possble, construct attenuation features (e.g. stilling basins) at the discharge pointsofthe side drainsto controlthe flows entering the water
courses.

No pipelnesormanholesshould be established within 50m ofa watercourse.
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T reduce the riskof surc harging sewermanholesonsite and downstream, a form of gully trap should be installed atorbefore the connection of
the variouscomponentsofthe development with the main line. This gully trap willblock foreign objects from entering the main inte malline of the
site and isolate blockage problemsatthe source.

Waste water Re ticulation
Pipeline Design
Recommendations

The main risk associated with the proposed WW'IP is the malfunction and / orfailure ofthe treatment process. The successofthe treatment
processislargely influenced by itsdesign which needsto make adequately accountsforexpected biologicaland hydraulic loads. The follo wing
basic rcommendation should be adhered to ensure adequate design and operation ofthe plant:

1.Wastew:1t];arf.’ackage The plant mustbe designed to the appropriate specificationsto treatthe type of wastewaterbeing delivered (domestic, industrial, etc.).
Plant De sign
Recommendations The plant should be designed to include emergency sewage storage and process pump infrastruc ture in case of system failure.

The plant mustbe designed to consistently achieve General Limit Values (GLVs) asdefined in Section 3.6 of Govemment Notice No. 339 (2004).

The effluent discharge point should include suitable erosion protection measures. Thiscould be gabionsora stiling basin, etc.

All se wer infra struc ture, inc luding pump station and sewerpipelines, mustbe designed according to best-practice envimnmental principles and
re q uire me nts.
No sewerpump stationsare to be located within the delineated watercourses (wetlands and rivers) and mustbe located outside of the
recommended aquatic bufferzone.
Pump stationsmustbe fenced offto prevent unauthorized accessby humans/wildlife which could cause damage to infrastruc ture and cause
accidentalmalfunction and/orspilage of untreated wastewater.

Reasonable measures mustbe taken to provide back-up formechanical electrical, operationalorprocessfailure and malfunction at pump
stations. At a minimum there should be an alamm system to wam ofan electricalfaiure and sufficient standby equipmentto provide for
reasonable assurance thatthe pump station can be func tional within 24 ho urs.

The pump station mustbe placed within a lined, impemeable concrete bunded area with the capacity to hold untreated wastewaterin an
emergency and provide forsufficient time formaintenance staffto address any faults/ problems. Thisis to limit the risk of untreated wastewater
overflowing in the eventofanyleakage oraccidentalspillage atthe pump station(s).

Signage should be provided ata visible location at pump stations to inform localresidentsin the area ofthe purpose ofthe pump
station. Emergency telephone contactdetailsshould also be provided on the signsso that pump station failure,leakage orelectricalpower
outagesaffecting the system canbe easiy reported.

2. Sewer Pump Station
Design
Recommendations
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ANNEXURE C

Storm Wa te r Infra struc ture proposed forthe CRDC site (Kantey & Templer)
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DECLARATION OF INTEREST BY SPECIALIST

AND ENVIRONMENTAL AFFAIRS
REPUBLIC OF SOUTH AFRICA

Provincial Reference Number:

NEAS Reference Number:

Waste Management Licence Number (if applicable):
Date Received by Department:

l; KWAZULU-NATAL PROVINCE
ECONDMIC DEVELOPMENT, TOURISM

KINTEAT

DETAILS OF SPECIALIST AND DECLARATION OF INTEREST

Submitted in terms of section 24(2) of the National Environmental Management Act, 1998 (Act
No. 107 of 1998) or for a waste management licence in terms of section 20(b) of the National

Environmental Management: Waste Act, 2008 (Act No. 59 of 2008).

KINDLY NOTE:

1. This form is current as of May 2021. It is the responsibility of the Applicant / Environmental
Assessment Practitioner (“EAP”) to ascertain whether subsequent versions of the form have
been released by the Department.
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1. SPECIALIST INFORMATION

Specialist name:
Contact person:
Postal address:
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Postal code:

Cell:

Telephone:

E-mail:

Professional affiliation(s)
(if any)

Fax:
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Project Consultant / EAP: | “Zs bar}
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EAPASA Registered EAP
number:

Contact person:

Postal address:

Postal code:

Telephone: Fax:
E-mail:

DECLARATION OF INTEREST BY SPECIALIST

I Cell:

2. DECLARATION BY THE SPECIALIST

!.»

_ Qe Sett-Sharw are that -

General declaration:

| act as the independent specialist in this application;

do not have and will not have any vested interest (either business, financial, personal or other) in
the undertaking of the proposed activity, other than remuneration for work performed in terms of the
Environmental Impact Assessment Regulations, 2014;

| will perform the work relating to the application in an objective manner, even if this results in views
and findings that are not favourable to the applicant;

| declare that there are no circumstances that may compromise my objectivity in performing such
work;

I have expertise in conducting the specialist report relevant to this application, including knowledge
of the Act, regulations and any guidelines that have relevance to the proposed activity;

I will comply with the Act, regulations and all other applicable legislation:

I'have no, and will not engage in, conflicting interests in the undertaking of the activity;

| undertake to disclose to the applicant and the competent authority all material information in my
possession that reasonably has or may have the potential of influencing - any decision to be taken
with respect to the application by the competent authority; and - the objectivity of any report. plan
or document to be prepared by myself for submission to the competent authority;

all the particulars furnished by me in this form are true and correct: and

| am aware that a person is guilty of an offence in terms of Regulation 48 (1) of the EIA
Regulations, 2014, if that person provides incorrect or misleading information. A person who is
convicted ot an offence in terms of sub-regulation -;48(1_} (a)-(e) is liable to the penalties as
contemplated in section 49B(1) of the National Environmental Management Act, 1998 (Act 107 of
1998).

T

Signature of the specialist:

Name of company:
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Date:
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