EXECUTIVE SUMMARY

This report contains a Traffic Impact Statement undertaken for the following development:

> The proposed Palmietkuilen Mining Project, on Portions 1, 2, 4, 9, 13 and 19 of the Farm Palmietkuilen 241-
JR.

> The project (mining right) covers an area of approximately 3 422 ha, located entirely within the Sedibeng
District Municipality.

The application is for a new opencast coal mine with the following key characteristics:
> Open pit mining.

> Processing Plant and Fuel Storage;

> Haul roads from pit to plant, and from plant to mine access point, and various conveyor belts;
> Conventional truck and shovel operations;

> Various overburden dumps and run of the mine (RoM) stockpile area;

> Pollution control dam, stormwater trenches and sewage management systems;

> Site office and security offices;

> Transport of product from mining area to the Welgedacht rail siding by 34 ton trucks; and

The total project footprint of the applicant area is 3 422 hectares (ha). The coal reserves to be mined consist of

approximately 110.91 tons of coal, which will be mined over 51 years.
The expected annual production is 2 4000 000 tonnes, averaging 200 000 tonnes/month.

It is planned for the coal resource to be mined using open pit methods, using a combination of the strip and bench
mining techniques. Bench mining involves the development of the open pit through a series of benches at varying
depths. Strip mining involves the movement of overburden laterally to an adjacent empty pit where the mineral has

already been extracted.

The construction phase of the project will take approximately 1 year to complete and will include site establishment
and the construction of all infrastructure. The operations phase of the project will be approximately 47 years. The

decommissioning and closure phase will follow afterwards.

The proposed development will generate negligible additional trips, during the weekday morning and weekday

afternoon peak hour respectively.
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The site access is proposed from Road D1255.

Plan showing area of investigation
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INTRODUCTION

PROJECT DESCRIPTION

This report contains a Traffic Impact Statement undertaken for the following development:

Canyon is proposing to develop and operate a new open pit coal mine and associated infrastructure -
Palmietkuilen Coal Mine Project. The project is situated approximately 9.0 km east of Springs and falls
within the jurisdiction of the Sedibeng District Municipality. The project’s mining activity will be located on

Portions 1, 2, 4,9, 13 and 19 of the Farm Palmietkuilen 241-JR.

The total project footprint of the applicant area is 3 422 hectares (ha). The coal reserves to be mined consist
of approximately 110.91 tons of coal, which will be mined over 51 years. The expected annual production is

2 4000 000 tonnes, averaging 200 000 tonnes/month.

It is planned for the coal resource to be mined using open pit methods, using a combination of the strip and
bench mining techniques. Bench mining involves the development of the open pit through a series of
benches at varying depths. Strip mining involves the movement of overburden laterally to an adjacent empty

pit where the mineral has already been extracted.

The construction phase of the project will take approximately 1 year to complete and will include site
establishment and the construction of all infrastructure. The operations phase of the project will be

approximately 47 years. The decommissioning and closure phase will follow afterwards.
CLIENT DETAILS
The details of the developer involved with the projects/development are:
»  Canyon Coal (Pty) Ltd
13 Fredman Drive
Sandown
Contact Person: Me. Melissa Pillay
Tel No.: 011 783-7996

Fax No.: 011 783-0816
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BACKGROUND OF RESPONSIBLE TRAFFIC ENGINEER

This study was undertaken by traffic engineer:

Mr. Louis du Toit, P.O. Box 8864, Verwoerd Park, 1453

The traffic engineer has the following qualifications for undertaking Traffic Impact Studies:
> Registered as a professional engineering technologist (Registration No. 200270072);
> Baccalaureus Technologiae — Engineering Civil (Transportation) (1997); and
> Experienced in the field of evaluating the traffic impact of developments.

“I Louis du Toit, author if this traffic impact study, hereby certify that I am a professional traffic engineer
(ECSA Registration No.: 200270072) and that I have the required experience and training in the field of
traffic and transportation engineering, as required by the Engineering Council of South Africa (ECSA), to
compile this traffic impact study/statement and I take full responsibility for the content, including all

calculations, conclusions and recommendations made therein”.

STUDY METHODOLOGY

The South African Department of Transport (DoT) Manual for Traffic Impact Studies (RR 93/635, of 1995)
is a guideline document used for undertaking traffic impact assessments and the THM 17 Volume 1, South
African Trip Data Manual (Version 1, September 2014) was used to calculate the additional development
traffic.

According to the DoT 1995 Manual definition for a TIA, "A traffic impact study may be considered as a
procedure to determine the effect that a change in land use or transportation infrastructure may have on

existing and future traffic conditions”.

The Manual sests out various principles and guidelines for implelementation in a Traffic Impact Assessment
and the following criteria (in Tables 1, 2 and 3) are recommended for defining the thresholds (i.e. the

minimum size of development).
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Table 1: Trip Generation Threshold Value for a Traffic Impact Study (DoT)

Recommended Threshold
i) More than 150 peak hour trips ® — prepare a Traffic Impact Study (TIS)
ii) Less than 150 and more than 50 peak hour trips - prepare a Traffic Impact Statement (TISm)
Less than 50 peak hour trips - no study required except if the surrounding road network is
1) operating at or above capacity
iv) Discretion of the responsible authority ®

(a) Refers to “trip-ends” which includes primary and pass-by trips.

(b) Based on the discretion of the responsible road authority, a Traffic Impact Study or Statement can

be required e.g. if the development is located in a sensitive area, even though less than 50 peak trips

are generated. Alternatively, only a Traffic Impact Statement can be required although the

development generates more than 150 trips, but is for example located in an insensitive area.

The Manual recommends that a Traffic Impact Assessment include the following:

»  Description of the proposed development and trips generated.

»  An evaluation of the existing operational conditions of the road network in the immediate vicinity of the

proposed development.

YV V VYV V

Analysis of the operation of the proposed access (es) to the development.
Conceptual geometric arrangement of the proposed access (es).
Analysis of the operation of the first intersection on either side of the access (es) to the development.

Analysis of forecasted operational conditions of the road network taking into consideration

development and background traffic at the expected critical peak hour

A\

Assessment of mitigation measures to maintain a reasonable level of service (LOS).

»  Assessment of parking sufficiency.

The impact of traffic generated by a development usually decreases with distance away from the

development due to the dilution of traffic over a greater road network and therefore the limit of assessment

seldom exceeds 1.5km from the site.
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Table 2: Defining the Study Area for the Traffic Impact Study (DoT)

Recommended Study Area

i) | All elements of the road infrastructure in the TISm.

ii)

All further elements of the road infrastructure where 75 additional® development trips are added to

the sum of the critical lane volumes.

iii)

In the case of denser urban road networks a cut-off distance of 1 to 1.5km from the site along the

road network (not as crow flies) can be considered to limit the extent of the study.

iv) | Discretion of the responsible authority

®)

(a) In case of a development where a percentage of the trips attracted are bypass trips (e.g. retail, this

refers to primary trips, i.e. total trips generated by the development minus bypass trips where

applicable.

(b) The responsible authority can require that intersections beyond 1 to 1.5km from the site be included,

based on site-specific issues or to include intersections where less than 75 additional trips are added

to the sum of the critical lane volumes.

The Manual further recommends that a relevent forecast period should be considered and the following

assessment years are recommended.

Table 3: Assessment Years for a Traffic Impact Study (DoT)

TIS m - (50-150 trips in the peak | 1. Base year (assuming full development and base and opening year
hour) is the same year);
2. Any other year on discretion of the responsible road authority.
Single phase development — (150- | 1. Base year (assuming full development); and
2000 trips in the peak hour) 2. Five years after the base year;
3. Any other year on discretion of the responsible road authority.
Single phase development — > 1. Base year (assuming full development); and
2000 trips in the peak hour 2. Ten years a after the base year;
3. Any other year on discretion of the responsible road authority.
Multi-phase developments 1. Opening year; and
2. Five years after the base year or completion of important phases
if development generates <2000 peak hour trips;
3. Ten years after base year assuming full development if
development generates> 2000 peak hour trips;
4. Any other year on discretion of the responsible road authority.

Based on the aforementioned discussion it is not required to prepare a traffic study. However, for the

purpose of this study a traffic impact statement was undertaken to determine the impact the additional

development traffic will have on the road network. In light of this, the study was executed in accordance

with the following guideline documents:
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Committee of Transportation Officials (COTO), August 2012, South African Traffic Impact and Site
Traffic Assessment Manual (TMH 16 - Volume 1) (Version 1.0).

Committee of Transportation Officials (COTO), TMH 17, September 2012, South African Trip Data
Manual (Draft).

Department of Transport, 1995, Manual for Traffic Impact Studies.

The following processes were followed in the assessment of this application:

>

>

>

Prepared a desktop study;

Undertook field investigations; and

Prepared a traffic study which includes traffic modeling.

The traffic study was executed in the following procedures:

»  The extent of the study was determined by identifying the intersection/s near the development on which

the traffic generated by the development may have a significant impact.

The existing traffic flow patterns were surveyed, where after the functioning of the intersection/s was

analyzed. Recommendations were made on the need for road upgrades, without the development.

In addition to the proposed development, the study also took into consideration the impact of other
developments (latent rights) already approved or submitted to the local road authority for approval. For

ease of reference, these developments will jointly be referred to as the other development or latent

rights scenario.

The study also assessed the applicant site in terms of the Gauteng Transport Infrastructure Act.

Given the extent of the development and using the applicable trip generation rates, the expected number

of trips that will be generated was determined.

The trip distribution of the traffic that will be generated by the proposed development was derived from
the existing traffic flow patterns, the location as well as the potential market area of the development in
relation to the road network. For ease of reference the proposed development will be referred to as with

or proposed development scenario.

Given the trip distribution, the generated traffic was assigned to the road network together with the
existing traffic demand. The functioning of the intersections was again analyzed and recommendations

were made on the need for additional road upgrading necessary, due to the proposed development.

As part of the study, the existing public transport infrastructure was also evaluated and where required
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3.2

33

34

upgrading to the existing infrastructure was recommended.
The following documentations were also used as part of this study:
»  Institute of Transportation, ond Edition, Transportation and Traffic Engineering Handbook.

»  Akcelik and Associates (Pty) Ltd, 2011, Sidra Version 7.0.

»  DrJ Sampson, November 2015, AutoJ.

»  Transport Research Board, 1994, Highway Capacity Manual.

»  Committee of Transportation Officials (COTO), February 2014, South African Traffic Impact and

Site Traffic Assessment Standards and Requirements Manual (TMH 16 - Volume 2) (Version
1.01).

»  Committee of Transportation Officials (COTO), August 2012, South African Road Classification and
Access Management Manual (TRH 26) (Version 1.0).

»  Department of Transport, South African Development Community, Road Traffic Signs Manual
(SARTSM) Volume 1, Chapter 4 (3rd Edition).

PROPOSED DEVELOPMENT

DESCRIPTION OF PROPOSED DEVELOPMENT

The proposed Palmietkuilen Coal Mine Project, on Portions 1, 2, 4, 9, 13 and 19 of the Farm Palmietkuilen
241-JR.

The location of the proposed development is shown in Figure 1.

EXISTING ZONING AND LAND USE RIGHTS

The current land use of the affected land parcels is predominantly agricultural land. There are no major
industrial developments found within the project boundary. The Blesbokspruit is located approximately west

of the project area.

APPLICATION

The application is for a new open pit coal mine which forms part of an environmental process submitted for

the mining operations. Details related to the EIA application are appended in Annexure A.

TIME FRAME OF DEVELOPMENT

The time frame for the project as follows:
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4.2

4.3

>

>

>

Planning and construction is two (2) years (assume start of mining operation at beginning 2019);
Production is 51 years - (Refer to Annexure B for "Life of Mine Plan" details); and

Decommissioning and after care.

STUDY AREA

EXTENT OF STUDY AREA

The study area for this application is shown in Figure 1, and is surrounded by the following streets:

>

>

To the north of the site is Road D1255.

To the east of the site is Road P101-1 (Road R42).

To the south of the applicant site is Road R29 (also referred to Ermelo Road).

To the west, the site abuts an unnamed road, serving "Aston Lake".

LATENT LAND-USES AND DEVELOPMENTS IN STUDY AREA

No latent right developments were identified in the study area that could affect the findings of this report.

EXISTING ROAD AND STREET NETWORK

The existing surrounding road network is briefly discussed hereafter, and indicated on Figures 1 and 2:

>

Road R29 is a single lane road running in an east-west direction. The road links Springs and
surrounding area with areas such as Delmas. Road R29 falls under the jurisdiction of the Gauteng

Provincial Administration.

Road D1133 is a single lane surfaced road for a distance of approximately 950m (measured from the
R29/D1133 intersection. The remaining section of the road has a gravel surface. Road D1133 falls

under the jurisdiction of the Gauteng Provincial Administration.

The road serving Aston Lake is a surfaced road and falls under the jurisdiction of Ekurhuleni

Municipality.

Road D1255 is a gravel road serving only the farming community abutting the road. Road D1255 falls

under the jurisdiction of the Gauteng Provincial Administration.

Milner Street is a single lane road running in a north-southern direction. The road services the
Welgedacht residential area, as well as the rail siding located to the north-west of the applicant site.

The road falls under the jurisdiction of the Ekurhuleni Municipality.
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»  Welgedacht Road/Main Road runs in a west to northern direction. The road links the study area with
Springs to the south and the N12 in the north. The road is a single lane road with road widening at the
intersection with Milner Street. The Welgedacht Road/Main Road & Milner Street is signalised.
Welgedacht Road/Main Road falls under the jurisdiction of the Gauteng Provincial Administration.

INTERSECTIONS EVALUATED

The proposed development will generate less than 50 peak hour trips, and in terms of the guideline
document, it is not necessary to evaluate any adjacent intersections. However, for the purposes of this study,

the following intersections were analysed (also refer to Figure 1):
> Intersection 1: Welgedacht Road/Main Road & Milner Street - Signalised intersection
» Intersection 2: Road D1255 & Proposed Site Access - Stop control with priority on Road D1255.

The above intersections were selected, as it provides the main access to the study area and the additional

development traffic will have the highest impact on this intersection.

SCENARIOS

It is expected, that the development will generate less than 50 peak hour trips. However, as part of this study

the following traffic assessment scenarios were analysed:

» Scenario 1:  Target Year 2019 AM Peak background traffic.

» Scenario 2:  Target Year 2024 AM Peak background traffic. 5 Years into mining operations.

» Scenario 3:  Target Year 2019 AM Peak with development traffic.

» Scenario 4:  Target Year 2024 AM Peak with development traffic. 5 Years into mining operations.
» Scenario 5:  Target Year 2019 PM Peak background traffic.

» Scenario 6:  Target Year 2024 PM Peak background traffic. 5 Years into mining operations.

» Scenario 7:  Target Year 2019 PM Peak with development traffic.

» Scenario 8:  Target Year 2024 PM Peak with development traffic. 5 Years into mining operations.

GAUTENG TRANSPORT INFRASTRUCTURE ACT EVALUATION

The application was also evaluated in terms of the Gauteng Transport Infrastructure Act of 2001. Based on
the Gauteng Strategic Road Network (refer to Figure 3), the applicant site is affected by the following

provincial roads:
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» Road K134 is located partially along the southern boundary of the property and is mainly planned along
the existing alignment of Road R29.

»  Road D1133 traverses the applicant site. In terms of the "'Life of Mine Plan™ (refer to Annexure B)
and the "'Infrastructure Plan™ (refer to Annexure C) the road is located partially within the mining
belt.

» Road DI1255 is located along the northern boundary of the applicant site and ties in with the future
alignment of Road K118 (also located along part of the northern property boundary). In terms of the
road master planning for the area, the future Palmietkuilen Access Interchange is planned where Road

D1255 and Road K118 intersects with the PWV19.

»  The future PWV19 will traverse the study area along the western side of the applicant site. In terms of
the "'Life of Mine Plan™ (refer to Annexure B) and the "Infrastructure Plan™ (refer to Annexure C)

the mining operation does not affect the future alignment of the road.

The impact of the future road reserve requirements are shown in Mariteng Plan No.: 184-70-01, appended

in Annexure D.

The following technical aspects relates to the impact of the future provincial roads on the applicant site:
a) Road R29 (future Road K134)

»  No direct access is required from Road R29 or the future Road K134.

» A line of no access is imposed along Road R29 or the future Road K134.

» A building line restriction of 95m is imposed along the future centre line of Road R29 (future K134)
and not the normal 16m measured from the road reserve. It will be possible to apply of a 16m building

line subject to the submission of a Section 7 report.

» No mining activities or any form of construction may take place within the existing or future road

reserve of the road.
b) Road D1133

»  The open pit mining activities span across a section of the road. Thus access is required to allow the

crossing of hauling traffic. The final access position will have to be agreed with Gautrans.

» A building line restriction of 95m is imposed along the future centre line of Road D1133 and not the
normal 16m measured from the road reserve. It will be possible to apply of a 16m building line subject

to the submission of a Section 7 report.

»  No mining activities or any form of construction may take place within the road reserve of the road.
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7.1

d)

e)

Road D1225

Access is required from the road to accommodate the site access. The final access position is subject to

approval by Gautrans.

A building line restriction of 95m is imposed along the future centre line of Road D1225 and not the
normal 16m measured from the road reserve. It will be possible to apply of a 16m building line subject

to the submission of a Section 7 report.

No mining activities or any form of construction may take place within the road reserve of the road.
Future Road K118

No direct access is required from the alignment.

A line of no access is imposed along the future K118, and access is only permitted as per the basic

planning prepared for the road.

A building line restriction of 95m is imposed along the future centre line of Road K118 and not the
normal 16m measured from the road reserve. It will be possible to apply of a 16m building line subject

to the submission of a Section 7 report.

No mining activities or any form of construction may take place within the existing or future road

reserve of the road.

Future PWV19

No access permitted from this road.

A building line restriction of 20m for single storeys and 30m for multi storey development.

No mining activities or any form of construction may take place within the future road reserve required

for the road.

DESIGN PEAK HOURS AND PEAK-HOUR FACTORS

DESIGN PEAK HOURS

Given the trip generation characteristics of the proposed development, the peak demand is during the

weekday morning peak and weekday afternoon hour of the adjacent road network. The peak hours selected

for this application is as follows:

>

>

Weekday morning peak hour (06:30 — 07:30)

Weekday afternoon peak hour (16:00 — 17:00)
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7.2

8.1

8.2

8.3

8.4

PEAK HOUR FACTORS

The following peak hour factors (PHF) were used in the capacity analysis and level-of-service (LOS)

calculations:

>  Base year — peak hour factors obtained from the existing traffic counts.

»  For the future horizon target years, a PHF of 0.95 or LOS E was considered for a signalized controlled

intersection. For unsignalized intersections, a PHF of 0.85 was used.

BACKGROUND TRAFFIC DEMAND

BASE YEAR BACKGROUND TRAFFIC DEMAND

Detailed traffic counts were carried out at the intersection, on Wednesday, 2 November 2016. The peak hour

background traffic volumes are shown in Figure 4.

The detailed survey results are appended in Annexure E.

IMPACT OF CHANGES TO ROAD NETWORK PLANNED BY THE ROAD
AUTHORITIES

No roads are currently under construction that could affect the findings of this report.

FUTURE YEAR BACKGROUND TRAFFIC DUE TO TRAFFIC GROWTH

For the purpose of this study, an annual growth rate of 3.0% was considered reasonable for the study area.
The growth rate was used to determine the expected future target year through traffic volumes from the base

year volumes. Therefore, the annual growth rate compounded for the target years are as follows:

»  Target year January 2019, was taken as the opening year of mine (24 month from data collection date)

yield an expected increase of 6.09% in the traffic volumes between base year and target year.

»  Target Year 2024, five years (5) into mining operations yield an expected increase of 23.0% in the

traffic volumes between base year and target year.

The above growth factors are applied to the projected future background demand on the road network.

FUTURE TRAFFIC VOLUMES DEMAND DUE TO LATENT LAND USES

As previously indicated no latent developments were indentified in the study area that could affect the

outcome of this report.
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9.1

9.2

9.3

PROPOSED DEVELOPMENT TRAFFIC

INTRODUCTION

The site is earmarked for a new open pit coal mine.

OPERATIONAL CHARACTERISTICS OF THE MINE

Based on the previous experience with the typical characteristics of an open pit coal mine, the operational

characteristics of the new mine is summarised as follows:

»  Three (3) eight (8) hour shifts per day, seven (7) days per week.

»  Mining staff and contractors to access site from the east, along Road D1133.

»  Mining and hauling operational hours - Mining (24/7) and hauling between 06:00 and 22:00.

» 34 ton interlink trucks (57 tons when loaded) will be used to transport coal from the site to Welgedacht
Rail Siding (route located to the north-west of the site). The route selected is indicated in Figure 2.

The proposed route will not take the hauling trucks through any residential area or using the main mine.
»  Run of Mine (RoM) production approximately 200 000 tons/month.
»  Product to be stockpiled at the Welgedacht Rail Siding, from where it will be transported by rail.

»  Project timing - Construction period is 2 year and the mining operations is approximately 47, with

several years allocated for decommissioning and after care.

TRIP GENERATION BY PROPOSED DEVELOPMENT

The South African Trip Data Manual does not regard mining as a weekday morning and afternoon peak hour
trip generator. In light of this, an alternative approach was adopted to calculate the expected traffic demand

for the new development.

Shift change times at mines normally occur outside the normal weekday morning and afternoon peak hours.
The exception is the administrative section, which operates between around 07:30 and 16:00, with the
morning peak hour that coincides with that on the adjacent road network and the afternoon outside the normal

weekday afternoon peak traffic hour.

In view of the fact that there are no official trip generation rates for mines, the use of potential employment
figures and acceptable shift change times can be used to determine a potential peak trip hour trip generation.

The proposed mine will have three shifts, and the shift change times at a similar mine are as follows:
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Shift 1: 06:00 - 14:00
Shift 2: 14:00 - 20:00
Shift 3: 20:00 - 06:00
Admin: 07:30 - 16:00

YV V V V

The admin component will have a potential peak hour trip generation during the morning peak hour.

a) Mining Employment Opportunities

Based on the details provided by the client, the anticipated employment opportunities for the mine is

summarised in Table 4.

Table 4: Mining Employment Opportunities

CATEGORY OPERATIONAL YEAR

PERSONNEL ON THE MINE'S PAYROLL

Top Manager 1 1 1 1 1 1 1 1 1 1
Senior Manager 4 4 4 4 4 4 4 4 4 4
Professional ~ qualified &  experienced | 3 3 3 3 3 3 3 3 3 3

specialist& mid-management

Skilled technical and academically qualified | 12 12 12 12 12 12 12 12 12 12
workers, junior management, Supervisors,
foreman & superintendents

Semi-skilled and discretionary  decision | 20 20 20 20 20 20 20 20 20 20
making

Non permanent employees 0 0 0 0 0 0 0 0 0 0

Sub Total 1 - Mine Payroll Personnel 40 40 40 40 40 40 40 40 40 40

SUB CONTRACTOR'S PERSONNEL

Top Manager 2 2 2 2 2 2 2 2 2 2
Senior Manager 6 6 6 6 6 6 6 6 6 6
Professional ~ qualified &  experienced | 0 0 0 0 0 0 0 0 0 0

specialist& mid-management

Skilled technical and academically qualified | 20 20 20 20 20 20 20 20 20 20
workers, junior management, supervisors,
foreman & superintendents

Semi-skilled and discretionary  decision | 40 40 40 40 40 40 40 40 40 40
making

Sub Total 2 - Sub contractor's Personnel 68 68 68 68 68 68 68 68 68 68

Total (Sub Total 1 & Sub Total 2) 108 108 108 108 108 108 108 108 108 108

Summary - Semi-skilled and discretionary | 60 60 60 60 60 60 60 60 60 60
decision making only
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Based on the above, the total expected employment opportunities equates to 108 people. As part of the

study, it was assumed:

»  Semi-skilled personnel from both the mine and contractors will make use of public transport facilities

for daily commuting.

»  The remaining mine personnel and subcontractor's employees will use private vehicles for their daily

commuting.

» The mine will operate at 3 eight hour shifts per day, 7 days per week. Assuming the mangers,
professional and skilled workers are divided by three to cover the three daily shifts. This equates to
approximately 16 workers per shift, which equates to 16 vehicles or 32 trips. In the absence of trip
generation details for mines, it was assumed that the trip generation repeats itself, with one shift arriving

and one shift leaving in the same hour. In light of this, a directional split of 50:50 was assumed.

»  Similar for the semi-skilled workers, it is estimated that the 60 workers will be divided by three which
equates to 20 workers per shift. Assuming 12 passengers per taxi, a total of 1.7 taxis (say 2 taxis) are
required to transport the staff between the mine and the adjacent towns. The same taxis arriving with
the new shift will wait for the workers from the shift leaving the site. The public transport trip
generation is thus 4 trips within a one hour period. In light of this, a directional split of 50:50 was

assumed.

NOTE: As part of the report the peak hour trip generation was based on shift change times to coincide with
the peak traffic hour on the adjacent road network. The employment figures, mine personnel and sub-
contractors, were split into three shifts and the trip generation based on the number of staff per shift making
use of their own transport and minibus transport. The methodology followed, although it is an overestimate

of the expected weekday morning and afternoon peak hour trip generation was followed.
b) Anticipated Road Hauling Traffic

Based on the details provided by the client, the possibility of transporting coal by road is also investigated.

The proposed hauling route the trucks will follow is shown in Figure 2.

The expected trip generation for the hauling of coal between the site and the rail siding in Welgedacht were

calculated based on the details provided in Table 5.
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9.4

Table 5: Trip Generation for Road Hauling Trucks

ITEM DESCRIPTION

UNIT

Monthly stockpile at Welgedacht Rail Siding (by road hauling)

200 000 tons/month

Haul vehicle capacity

34 ton interlink trucks (57 tons loaded)

Total number of truck loads/month

5 883 truck loads (200 000/ 34)

Number of monthly trips 11 766 trips/month
Trips per day (assume average of 30 days/month) 393 trips/day
Hauling operation (06:00 to 22:00) 16 hours/day

Trips per hour

25 trips (assume directional split: In : Out -50%:50%

Based on the above, the expected peak hour demand is 25 trips.

SUMMARY OF TRIP GENERATION BY PROPOSED DEVELOPMENT

Based on the above, the total trip generation for the development is summarised in Table 6.

Table 6: Expected Weekday Morning and Afternoon Peak Hour Trips

DESCRIPTION MORNING PEAK HOUR AFTERNOON PEAK HOUR
IN ouT TOTAL IN ouT TOTAL
Private Vehicles 16 16 32 16 16 32
Public Transport 2 2 4 2 2 4
Sub Total 1 : Mine Personnel 18 18 36 18 18 36
Sub Total 2: Hauling Traffic 12 13 25 12 13 25
Total 30 31 61 30 31 61

From Table 6, it can be concluded that:

» 36 peak hour trips will be generated by the mine personnel and contractors, during the weekday
morning and weekday afternoon peak hours. These trips will access the mine from Road D1133, via

Road R29 (located to the south-west of the mine).

» 25 peak hour trips will be generated by the hauling operations, during the weekday morning and

weekday afternoon peak hours. These trips will operate between the main access proposed on Road

D1125 and the Welgedacht rail siding, located to the north-west of the site.

»  The impact of the proposed development on the adjacent road network, from a traffic engineering

viewpoint is expected to be negligible.
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10.

10.1

10.2

11.

12.

12.1

TRIP DISTRIBUTION AND ASSIGNMENT - PROPOSED DEVELOPMENT

TRIP DISTRIBUTION

The most likely direction from which the generated traffic will approach and leave the study area was

determined by taking the following in consideration:

» The location of the development in relation to Springs and surrounding residential areas; and

» The existing road network serving the new mine.

For the purpose of the application the following distribution was accepted, (refer to Figure 5 for details):

»  Weltevreden/Main Road - East = 85%

»  Weltevreden/Main Road - West = 15%

TRIP ASSIGNMENT

Given the trip distributions, the expected traffic volumes the development generates were assigned to the

road network. The details are shown in Figure 5.

TOTAL TRAFFIC DEMAND

The total traffic volumes were determined by adding the development traffic to the background traffic. The

details are shown in Figure 6.

NOTE: The traffic on Road D1255 at the proposed site access is negligible and for the purpose of the study
10 trips were assigned to the through movements on Road D1255. The total traffic demand was determined
by adding the "General worker" traffic and "Hauling truck" traffic to the road network. The expected 2016

base year traffic demand is shown in Figure 7.

CAPACITY ANALYSIS OF INTERSECTIONS

INTRODUCTION

The following methodology was adopted in evaluating the intersections included as part of this study:
»  Analyze the existing background traffic demand, using the existing intersection layout.
»  Determine the road upgrades required to accommodate the background traffic scenario.

»  Analyze the expected base year scenario, taking the traffic that will be generated by the proposed

development into consideration.

Mariteng Consulting Engineers



-17-

»  In order to determine the required road upgrading, a level-of-service E or worse on any approach at an

intersection was accepted at the stage when road upgrading will be implemented.

12.2 MEASURE OF EFFECTIVENESS

The capacity analysis was done according the method as contained in the Highway Capacity Manual (4-way
stop scenario) and SIDRA intersection software program. The operation of an intersection is defined in

terms of levels-of-service (LOS).

The LOS for a traffic light controlled intersection is defined in terms of average total vehicle delay (not
average stop delay), where delay is a measure of driver discomfort, frustration, fuel consumption and lost
travel time. However, for an unsignalized intersection the average delay for any particular minor movement

is a function of the service rate or capacity of the approach and the degree of saturation.

The LOS for an approach values are based on the worst delay for any vehicle movements. The average
intersection delay is not a good LOS measure for two-way control intersection, as the major through

movements normally have a zero delay. The average LOS is therefore recorded as “NOT APPLICABLE”.
The thresholds for signalized intersection and stop-controlled intersection can be summarised as follows:

Signalized intersections

LOS A describes operations with very low delays, up to 10 sec/vehicle. The LOS occurs when progression is

extremely favorable and most vehicles arrive during the green phase. Most vehicles do not stop at all.

LOS B describes operations with delays greater than 10 sec and up to 20 sec per vehicle. This level generally
occurs with good progression, short cycle lengths or both. More vehicles stop than with LOS A, causing

higher levels of average delay.

LOS C describes operations with delays greater than 20 sec and up to 35 sec per vehicle. These higher delays
may result from fair progression, longer cycle lengths, or both. Individual cycle failures may begin to appear
at this level. The number of vehicles stopping is significant at this level, though many vehicles still pass

through the intersection without stopping.

LOS D describes operations with delays greater than 35 sec and up to 55 sec per vehicle. This level, the
influence of congestion becomes more noticeable. Longer delays may result from some combination of
unfavorable progression, long cycle lengths, or high volume over capacity ratios. Many vehicles stop, and

the proportion of vehicles not stopping decline considerable. Individual cycle failures are noticeable.

LOS E describes operations with delays greater than 55 sec and up to 80 sec per vehicle. This level is
considered by many road agencies to be the limit of acceptable delay. These high delay values generally
indicate poor progression, long cycle lengths, or high volume over capacity ratios. Individual cycle failures

are frequent occurrences.
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LOS F describes operations with delays in excess of 80 sec per vehicle. This level, considered unacceptable
to most drivers, often occurs with oversaturation, that is, when arrival flow rates exceed the capacity of the

intersection.

Unsignalized intersections

LOS A describes operations with very low delays, up to 10 sec per vehicle.

LOS B describes operations with delays greater than 10 sec and up to 15 sec per vehicle.
LOS C describes operations with delays greater than 15 sec and up to 25 sec per vehicle.
LOS D describes operations with delays greater than 25 sec and up to 35 sec per vehicle.
LOS E describes operations with delays greater than 35 sec and up to 50 sec per vehicle.
LOS F describes operations with delays in excess of 50 sec per vehicle.

12.3 EXISTING INTERSECTION CONFIGURATIONS

Sidra 7.0 was used to assess the capacity for each intersection. The conceptual intersection layout for the

intersection evaluated as part of this application is illustrated below:

a) Intersection 1 — Weltevreden/Main Road & Milner Street
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b) Intersection 2 — Road D1255 & Proposed Site Access

12.4 DISPLAY OF CAPACITY ANALYSIS

The following figures should be read in conjunction with the capacity analysis:
> Figure 4: Existing Weekday Peak Hour Traffic Volumes - Background Traffic
> Figure 6: Estimated (2016) Weekday Peak Hour Traffic Volumes - With Development Traffic

> Figure 7: Estimated (2016) Weekday Peak Hour Traffic Volumes - Intersection 2 - Road D1255/Site

Access

The SIDRA results are summarised hereafter, with detailed results appended in Annexure F. The future
traffic flow scenarios are based on the growth factors of 6.09% and 23.0% as discussed in Section 8.3 of this

report.
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a) Intersection 1 — Weltevreden/Main Road & Milner Street

Table 7: Level of Service Results: Intersection 1 — Weltevreden/Main Road & Milner Street

TOTAL AVERAGE VEHICLE DELAY & LEVEL OF SERVICE (LOS)
NORTHBOUND WESTBOUND SOUTHBOUND EASTBOUND
PEAK SCENARIO INTERSECTION
APPROACH APPROACH APPROACH APPROACH
S D L S D L S D L S D L S D L
SCl1 0.07 10.4 B| 053 8.1 Al 045 20.9 C| 039 7.87 Al 0.53 9.7 A
SC2 0.09 10.3 B| 0.61 8.7 Al 0.52 232 C| 047 8.2 Al 0.61 10.4 B
AM
SC3 0.10 9.6 Al 053 8.1 Al 0.45 20.9 C| 039 8.1 A 0.53 9.8 A
Sc4 0.12 9.9 Al 0.61 8.6 Al 0.52 232 C| 048 8.6 Al 0.61 10.5 B
SCs 0.19 16.4 B| 0.54 5.8 Al 0.45 27.1 C| 029 4.9 Al 0.54 7.8 A
SC6 0.21 15.1 B| 0.63 6.2 Al 0.52 30.4 C| 034 52 A 0.63 8.3 A
PM
ey 0.22 15.6 B| 0.54 5.4 Al 048 27.5 C| 028 4.9 Al 0.54 7.6 A
SC8 0.26 14.3 B| 0.62 5.8 Al 0.56 30.9 C| 033 52 Al 0.62 8.1 A

Note: S = Degree of Saturation (v/c); D = Delay (sec/veh); L = Level of service (LOS)

Based on the results the intersection operates at acceptable LOS for the respective traffic scenarios.

b) Intersection 2 — Road D1255 & Proposed Site Access

Table 8: Level of Service Results: Intersection 2 — Road D1255 & Proposed Site Access

TOTAL AVERAGE VEHICLE DELAY & LEVEL OF SERVICE (LOS)
NORTHBOUND WESTBOUND SOUTHBOUND EASTBOUND
PEAK SCENARIO INTERSECTION
APPROACH APPROACH APPROACH APPROACH
S D L S D L S D L S D L S D L
SC3 0.04 8.0 Al 0.01 2.8 A - - - 0.03 4.2 Al 0.04 5.5 A
AM
SC4 0.05 8.0 Al 0.02 2.8 A - - - 0.03 4.2 Al 0.05 5.5 A
SC7 0.04 8.0 Al 0.01 2.8 A - - - 0.03 4.2 Al 0.04 5.5 A
PM
SC8 0.05 8.0 Al 0.02 2.8 A - - - 0.03 4.2 Al 0.05 5.5 A

Note: S = Degree of Saturation (v/c); D = Delay (sec/veh); L = Level of service (LOS
Based on the results the intersection operates at acceptable LOS for the respective traffic scenarios.
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13.

14.

14.1

14.2

14.3

ACCESS REQUIREMENTS

Based on the concept site layout prepared by Digby Wells Environmental (refer to Plan No.: 6, appended in
Annexure C), access is from Road D1255. Thus as part of the study the following minimum access

arrangements are required for the development:

»  The site access is proposed approximately 1 100m east of the future Palmietkuilen Access Interchange.

The final position is subject the approval of the Gauteng Provincial Administration (Gautrans).

»  Two inbound lanes and two outbound lanes. One lane is for hauling trucks and the second lane for

general public and worker traffic.
»  Minimum lane width of 3.7m, with a clearance of 4.2m.

»  Any access control system to be setback a minimum distance of 60m from the road reserve of Road

D1125 and the centre of the access control boom/gate.
»  Minimum vertical clearance of 5.2m.

>  Bellmouth radii at the intersection on Road D1255 to be a minimum of 12.5m. The final radii to be

used are subject to a detail design of the road network.

PUBLIC TRANSPORT REQUIREMENTS

INTRODUCTION

In terms of the National Land Transport Transition Act, Act 5 of 2009 (Section 38), it is also necessary to
carry out a public transport assessment for all new developments. The assessment need to address aspects
such as the additional transport trips that will be generated, the expected traveling pattern of these users, as

well as the impact it may have on the existing public transport network.

EXISTING PUBLIC TRANSPORT INFRASTRUCTURE

Taxis services are provided along Weltevreden/Main Road & Milner Street, approximately 9.0km from the

entrance to the applicant site.

ESTIMATED NUMBER OF PUBLIC TRANSPORT USERS

As previously indicated, the total expected work force that will make use of the public transport serves is 20
commuters per 8 hour shift. This equates to 1.7 taxis. It is expected that with the new destination created,

the local taxi industry may introduce a new route to accommodate the expected demand.
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14.4

15.

15.1

15.2

PROPOSED PUBLIC TRANSPORT INFRASTRUCTURE

No public transport infrastructure is required. The mine should investigate as part of the internal safety
requirements, the provision of sheltered parking area for the commuters. Such a facility can be

accommodated at the office, by allocating one parking bay for taxi use.

OTHER TECHNICAL RELATED MATTERS

STRUCTURAL STRENGTH OF ROAD NETWORK

Based on the findings of the traffic impact assessment, the additional development traffic is negligible on the
external road network. However, from a road safety viewpoint and structural strength, a civil engineer
should confirm whether the pavement design of the existing gravel and surfaced roads can accommodate the

additional the mine traffic, more specifically the hauling truck traffic on Road D1225.

Based on the EIA application, no roads are expected to be surfaced on the mine site. However, the pavement

design requirements for internal haul roads will have to be provided by the civil engineer.

ROUTE DESCRIPTION FROM SITE TO WELGEDACHT RAIL SIDING

The coal product will be transported from the site to the rail siding in Weltevreden as depicted in the aerial
photo appended in Figure 2. The condition of the haul road was evaluated from a traffic engineering view

point and is summarised hereafter:
»  Sections of Road D1225 are unsurfaced - - see Photo 1 below.

»  Sections of Road D1225 are narrow and surfaced - - see Photo 2 below.

The route will be used by 393 x 34-ton interlink truck trip per day. From a traffic flow the traffic demand is
negligible. However, a registered professional engineer will have to determine whether the structural

strength of the pavement layers is sufficient to accommodate the truck traffic.

[ Photo 1: Road D1225 - Eastbound direction - Unsurfaced road section (Source: Google) ]
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[ Photo 2: Road D1225 - Eastbound direction - Narrow surfaced road section (Source: Google) ]

16.

16.1

i.

il.

iii.

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

The study addresses the impact of the proposed Palmietkuilen Open Pit Coal Mine, on Portions 1, 2, 4,9, 13

and 19 of the farm Palmietkuilen 241-JR, on the surrounding road network. The following conclusion can be

reached from the study:

The site is earmarked for the mining of coal.

Gauteng Infrastructure Act: The applicant site is affected by the following roads:

>

>

>

>

>

Existing Road R29 (future Road K34)

Existing Road D1133

Existing Road D1225

Future Road K118

Future PWV19

The base year was taken as 2016 (November) with expected mining operation starting January 2019.

For the purpose of the study, the following two target years were analysed:

>

Target Year 2019: Assuming start of mining operations in January 2019 with a growth in

background traffic of 6.09%; and

Target Year 2024: 5 Years after start of mining operations with a growth in background traffic of

23.0%.
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v.

vi.

vii.

viii.

IX.

16.2

il.

The proposed development will generate the following trips:

»  Mine personnel via the Weltevreden/Main Road & Milner Street intersection along Road D1255
and is approximately 36 additional trips, during the weekday morning and weekday afternoon peak

hour respectively; and

»  Hauling truck traffic via the "Haul Road Access" along Road D1225 and is approximately 31
additional trips, during the weekday morning and weekday afternoon peak hour respectively. The
hauling truck traffic will only travel between the site and the Welgedacht Rail Siding. The truck

traffic will therefore not travel through the Weltevreden/Main Road & Milner Street intersection.

Proposed road network upgrade — Proposed Development: No external road upgrades are required

at Weltevreden/Main Road & Milner Street intersection or Road DI1255/Proposed Access Road

intersections, to accommodate the additional development traffic.

Access Arrangements: The site access is from Road D1255.

Surfacing of Road D1255: From a traffic engineering viewpoint, the road has sufficient capacity to

accommodate the hauling truck traffic.

However, the gravel road and existing surfaced sections may not have the pavement strength to carry
the interlink trucks, transporting the coal. The civil engineer need to determine the pavement design

required to accommodate the trucks and whether the road needs to be surfaced.

Road surface condition: From a traffic engineering view point the road network could accommodate

the additional traffic. However, the civil engineer need to determine the pavement design required to

accommodate the impact of the additional E80's the 393 daily truck trips will generate.

Public_Transport Assessments: Additional public transport facilities are required - refer to

""Recommendations' for details.

RECOMMENDATIONS

Based on the traffic impact study, it is recommended that the proposed Palmietkuilen Open Pit Coal Mine, on

Portions 1, 2,4, 9, 13 and 19 of the farm Palmietkuilen 241-JR, be approved for:

»  Zoning : Open pit coal mine

The approval is subject to the following:

The applicant site is affected by several existing and future provincial roads. The final access

arrangements are subject to Gautrans approval and general conditions.

Reserve one parking bay at the office as a taxi bay.
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iii.

iv.

Vi.

vii.

A registered professional civil engineer to confirm the final pavement design for Road D1225.

The open cast mining activities will be affected by the alignment of Road D1133. The provision of

crossing points along the road will have to be discussed with Gautrans.

The road reserve required for the provincial roads (K134, PWV 19, Road D1133 & Road D1255) to be

excluded from the approval of this application. No mining activities may take place in the future road

reserves.

crossing of The following access arrangements are proposed for the applicant site and will have to be

finalised at site development phase:

>

The site access is proposed approximately 1 100m east of the future Palmietkuilen Access
Interchange. The final position is subject the approval of the Gauteng Provincial Administration

(Gautrans).

Two inbound lanes and two outbound lanes. One lane is for hauling trucks and the second lane for

general public and worker traffic.
Minimum lane width of 3.7m, with a clearance of 4.2m.

Any access control system to be setback a minimum distance of 60m from the road reserve of

Road D1125 and the centre of the access control boom/gate.
Minimum vertical clearance of 5.2m.

Bellmouth radii at the intersection on Road D1255 to be a minimum of 12.5m. The final radii to

be used are subject to a detail design of the road network.

Surfacing of Road D1255: A professional civil engineer need to determine the pavement design

requirements for the road.
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FIGURES

Figure 1:  Locality Plan

Figure 2:  Gauteng Strategic Road Network

Figure 3:  Aerial View of Study Area

Figure 4:  Existing Weekday Peak Hour Traffic Volumes - Background Traffic

Figure 5:  Trip Generation Characteristics - Proposed Development

Figure 6:  Estimated (2016) Weekday Peak Hour Traffic Volumes - With Development Traffic

Figure 7:  Estimated (2016) Weekday Peak Hour Traffic Volumes - Intersection 2 - Road D1255/Site Access
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ANNEXURE A:

EXTRACT FROM EIA APPLICATION





















ANNEXURE B:

MINING OPERATIONS - LIFE OF MINE PLAN
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ANNEXURE C:

DIGBY WELLS PLAN NO.: 2 -
PROPOSED INFRASTRUCTURE
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ANNEXURE D:

PROPOSED ROAD RESERVE WIDENING
REQUIREMENTS FOR PROVINCIAL ROADS -
MARITENG PLAN NO.: 184-70-01
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ANNEXURE E:

DETAILED INTERSECTION TRAFFIC SURVEY
RESULTS






ANNEXURE F:

SIDRA CAPACITY ANALYSIS



Intersection 1: Weltevreden/Main Road & Milner Street
























Intersection 2: Road D1255 & Proposed Site Access
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